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CARDIOVASCULAR (20%) 

Disease/Condition Description Diagnosis Treatment 
Congestive heart 

failure 
 

 

Heart failure with reduced ef (Systolic HF) 
Clinically de ned as evidence of a ↓ EF (typically < 40%) in 
the setting of symptoms and signs of heart failure. 
Affects all ages; more common in males. CAD is present in 
approximately 70% of patients with a ↓ EF. 
 

Exam: S3 is present. 
Dx: Echocardiography shows a ↓ EF (≤ 
40%). The left ventricle is typically dilated, 
and wall motion abnormalities may be 
present in both is- chemic and 
nonischemic cases. 
 

Diuretics: Acutely used to ↓ symptoms of 
pulmonary edema; confer no mortality 
benefit. 
ACEIs: Have a proven mortality benefit. If 
ACEIs are not tolerated because of cough, 
switch to an ARB. 
Hydralazine with nitrates: Useful in an 
acute setting to ↓ pulmonary edema by 
decreasing preload and afterload. 
Associated with a mortality bene t when 
used, but confers less bene t than ACEIs. 
In African American patients, a greater 
mortality bene t is gained than that 
provided by ACEI/ARB therapy. 
Spironolactone: Yields a mortality bene t 
in class III–IV heart failure. 
β-blockers: Confer a mortality bene t in all 
classes of heart failure. How- ever, they 
should not be initiated in the setting of 
acutely decompensated heart failure. 
Proven bene t is limited to carvedilol, 
bisoprolol, and long- 
acting metoprolol. 
B-type natriuretic peptide (nesiritide): 
Acts primarily as a vasodilator. 
Can be considered in severe heart failure 
requiring vasodilator therapy when 
nitroprusside and nitroglycerin are 
contraindicated. May provide ad- ditional 
improvement in symptoms, but may be 
associated with ↑ renal dysfunction and 
possibly ↑ mortality. 
Mechanical therapy: For severe heart 
failure due to ischemia, consider an IABP. 
For very poor cardiac output, consider a 
ventricular assist device as a bridge to 
cardiac transplantation. 
Cardiac resynchronization: Confers a 
mortality benefit. Pacemaker-based 
therapy (with leads in the right atrium, the 
right ventricle, and a branch of the 
coronary sinus to pace the left ventricle) is 
used in patients with systolic heart failure 
(NYHA Class II–IV), an EF of < 35%, and 
a wide QRS (> 120 msec) on ECG. 
Improves ventricular synchrony and 
cardiac out- put. 
Cardiac transplantation  

Diastolic Dysfunction

Very common. Often coexists with systolic dysfunction; frequently associated 
with hypertension and ischemic heart disease. Diastolic dysfunction (based 
on echocardiographic findings) does not equal diastolic heart failure. Many 
patients have asymptomatic diastolic dysfunction (which is a risk factor for fu-
ture morbidity and mortality), but diastolic heart failure denotes symptomatic 
heart failure in the setting of diastolic dysfunction. Etiologies are as follows:
n Myocardial: Impaired relaxation (ischemia, hypertrophy, cardiomyopa-

thies, hypothyroidism, aging);  passive stiffness (diffuse fibrosis, scarring, 
hypertrophy, infiltrative).

n Pericardial: Constrictive pericarditis; cardiac tamponade.
n Other: Volume overload of the right ventricle; extrinsic compression (eg, 

tumor).

SYMPTOMS

Indistinguishable from systolic dysfunction on the basis of symptoms. May 
be asymptomatic, although patients have higher mortality when compared to 
controls.

 
KEY FACT

In patients with isolated diastolic 
dysfunction, always consider underlying 
myocardial or pericardial causes of a stiff 
left ventricle (eg, infiltrative diseases, 
constrictive pericarditis, restrictive 
cardiomyopathies).

T A B L E  3 . 4 .   Stages of Heart Failure

STAGE DESCRIPTION TREATMENT

A Patients who are at risk of developing heart failure because of 

comorbidities strongly associated with the development of heart failure 

(eg, hypertension, CAD, DM).

No structural or functional abnormalities of the valves or ventricles.

ACEIs/ARBs; treat the underlying condition (eg, 

hypertension, CAD).

B Patients who have structural heart disease that is strongly associated with 

the development of heart failure but no symptoms or history of heart 

failure (eg, LVH; enlarged, dilated left ventricle; asymptomatic severe 

valvular heart disease; previous MI).

ACEIs/ARBs, -blockers, implantable defibrillator if EF is 

low (< 35%) despite medical therapy.

C Patients who have current or prior symptoms of heart failure associated 

with underlying structural heart disease.

Represents the largest group of patients with clinical evidence of heart 

failure.

As in stage B. Salt restriction, diuretics.

Selected patients may be given nitrates/hydralazine, 

digoxin, aldosterone antagonists, or cardiac 

resynchronization therapy.

D Patients who have marked symptoms of heart failure at rest despite 

maximal medical therapy and who require specialized interventions. 

Examples include patients with recurrent hospitalizations as well as those 

who are in hospital awaiting heart transplantation, on continuous IV 

support for symptom relief, on a mechanical circulatory assist device, 

or in hospice.

As in stage C. Consider mechanical support, 

experimental surgery/drugs, transplantation, or hospice.

(Adapted with permission from Fuster V et al. Hurst’s the Heart, 12th ed. New York: McGraw-Hill, 2008, Table 26-1.)
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Heart failure with Preserved ef (Diastolic HF) 
Clinically de ned as a normal EF (> 50%) in the setting of 
symptoms and signs of heart failure. 
Affects elderly patients; occurs more often in females. 
Comorbidities in- clude hypertension, DM, obesity, 
obstructive sleep apnea, and CKD. 
Most patients will have diastolic dysfunction as the primary 
underlying pathophysiology. 
 

Exam: S4 is present (S3 may be present 
in patients with signi cantly el- evated left 
ventricular  lling pressures). 
Dx: Echocardiogram shows a normal or 
near-normal EF (> 50%); LVH is common. 

No treatment has been convincingly 
shown to ↓ mortality in patients with 
diastolic heart failure. 
Avoid exacerbating factors such as AF, 
tachycardia, ischemia, hypertension,  uid 
overload, and anemia. Aggressively 
control hypertension. 
ACEIs and ARBs may aid in cardiac 
remodeling. 
Diuresis and slowing the heart rate: β-
blockers and nondihydropyridine 
CCBs (eg, diltiazem, verapamil) may help 
symptoms but have not been proven to ↓ 
mortality. Use caution in patients with 
advanced diastolic heart failure, who may 
need preload and/or chronotropy 
(relatively high heart rates) to maintain 
cardiac output. 

Hypertension 
 

 

 
 

 
Diagnosed when systolic BP is persistently ≥ 140 or diastolic 
BP is ≥ 90 mm Hg (see Table 2.20). Hypertension is 
associated with an ↑ risk of MI, heart failure, stroke, and 
kidney disease. 
 

Causes of 2° hypertension— 
ABCDE 
Aldosteronism, obstructive sleep Apnea 
Bruits (renal artery stenosis), Bad kidneys 
(CKD; most common) Cushing’s 
syndrome, Coarctation, Catecholamines 
(pheochromocytoma) Drugs (NSAIDs, 
OCPs, decongestants, cocaine) 
Endocrine (thyroid or parathyroid 
disease), Erythropoietin 
The Joint National Committee on 
Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure (JNC 7) 
identities three goals of evaluation: (1) to 
assess lifestyle and other cardiovascular 
risk factors or other disease that will affect 
management (diabetes, hyperlipidemia, 
smoking); (2) to identify 2° causes; and (3) 
to assess for the presence of target-organ 
damage and cardiovascular disease 
(heart, brain, kidney, peripheral vascular 
disease, retinopathy). 
Consider 2° causes in the setting of 
severe or refractory hypertension, or if age 
of onset is ≤ 30 years in non–African 
American patients without a family history. 
Laboratory workup includes a UA, blood 
glucose, hematocrit, a lipid panel, 
potassium/creatinine/calcium levels, and 
an ECG. 

Diagnosis 
BP should be checked at least every two 
years starting at age 18. 
Unless acute end-organ damage is 
present or BP is ≥ 220/115 mm Hg, di- 
agnosis requires multiple BP readings 
above 140/90 mm Hg on at least two 
different occasions. 
 
Treament 
The goal of BP management is < 140/90 
mm Hg, or < 130/80 in patients with 
diabetes, renal disease, or cardiovascular 
disease. 
Counsel all patients about lifestyle 
modication. If a brief trial of 
nonpharmacologic therapy fails, 
medications should be added for those 
with stage 1 or 2 hypertension. 
Other modifiable cardiovascular risk 
factors (diabetes, hyperlipidemia, 
smoking) should be screened for and 
treated in hypertensive individuals. 
 
 

 

n Avoid exacerbating factors such as AF, tachycardia, ischemia, hyperten-
sion, fluid overload, and anemia. Aggressively control hypertension.

n ACEIs and ARBs may aid in cardiac remodeling.
n Diuresis and slowing the heart rate: -blockers and nondihydropyridine 

CCBs (eg, diltiazem, verapamil) may help symptoms but have not been 
proven to  mortality. Use caution in patients with advanced diastolic 
heart failure, who may need preload and/or chronotropy (relatively high 
heart rates) to maintain cardiac output.

Cardiomyopathies and Myocarditis

Tables 3.6 and 3.7 and the discussion below outline the etiologies, classifica-
tion, and evaluation of cardiomyopathies.

T A B L E  3 . 5 .   Indications for and Contraindications to Cardiac Transplantation

VARIABLE CRITERIA

Indications  1. End-stage heart disease that limits the prognosis for survival > 2 years or severely limits daily quality of life despite 

optimal medical and other surgical therapy.

 2. No 2° exclusion criteria.

 3. A suitable psychosocial profile and social support system.

 4. A suitable physiologic/chronologic age.

Exclusion criteria  1. Active infectious process.

 2. Recent pulmonary infarction.

 3. Insulin-requiring diabetes with evidence of end-organ damage.

 4. Irreversible pulmonary hypertension (pulmonary vascular resistance [PVR] poorly responsive to nitroprusside with 

a PVR > 2 or a pulmonary systolic pressure of > 50 mm Hg at peak dose or at a mean arterial pressure of 65–70 

mm Hg).

 5. Presence of circulating cytotoxic antibodies.

 6. Presence of active PUD.

 7. Active or recent malignancy.

 8. Presence of severe COPD or chronic bronchitis.

 9. Substance or alcohol abuse.

10. Presence of peripheral or cerebrovascular disease.

11. Other systemic diseases that would jeopardize rehabilitation posttransplant.

(Adapted with permission from Braunwald E et al. Harrison’s Principles of Internal Medicine, 15th ed. New York: McGraw-Hill, 2001.)

T A B L E  3 . 6 .   Clinical Classification of Cardiomyopathies

CATEGORY CHARACTERISTICS

Dilated Left and/or right ventricular enlargement, impaired systolic function, CHF, arrhythmias, emboli.

Restrictive Endomyocardial scarring or myocardial infiltration resulting in restriction to left and/or right ventricular filling.

Hypertrophic Disproportionate LVH, typically involving the septum more than the free wall, with or without an intraventricular systolic 

pressure gradient; usually of a nondilated left ventricular cavity.

(Adapted with permission from Kasper DL et al. Harrison’s Principles of Internal Medicine, 16th ed. New York: McGraw-Hill, 2005: 1408.)
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TREATMENT

n For mechanical causes of acute LBP, conservative therapy with NSAIDs 
and muscle relaxants, education, and early return to ordinary activity are 
indicated in the absence of major neurologic deficits or other alarm symp-
toms, as most cases of LBP resolve within 1–3 months. Bed rest is ineffec-
tive. Physical therapy, chiropractor, and acupuncture referrals are effective 
adjunctive therapies for mechanical LBP.

n Surgery referral is indicated in the setting of suspected cauda equina syn-
drome, progressive motor weakness or refractory radicular symptoms from 
nerve root compression (eg, disk herniation), or spinal instability due to 
tumor or infection. For spinal stenosis, decompressive laminectomy may 
provide at least short-term symptom improvement. 

Cardiovascular Disease

HYPERTENSION 

A 60-year-old woman with diet-controlled type 2 DM and hypertension 
presents to your clinic for routine follow-up. On exam, her BP is 150/90 
mm Hg. On her last visit, her BP had been 148/85 mm Hg. She is currently 

on HCTZ 25 mg PO daily. What is the next step? 
In addition to diet and exercise counseling, start a second antihypertensive 

agent to meet the goal of < 130/80 mm Hg in diabetic patients. An ACEI would 
be an excellent choice given the patient’s coexisting diabetes. Check a chemistry 
panel prior to initiation of the ACEI, and repeat the panel within one week of start-
ing the medication to rule out acute renal failure and hyperkalemia. 

Diagnosed when systolic BP is persistently  140 or diastolic BP is  90 mm 
Hg (see Table 2.20). Hypertension is associated with an  risk of MI, heart 
failure, stroke, and kidney disease. 

DIAGNOSIS

n BP should be checked at least every two years starting at age 18.
n Unless acute end-organ damage is present or BP is  220/115 mm Hg, di-

agnosis requires multiple BP readings above 140/90 mm Hg on at least two 
different occasions.

 
KEY FACT

A DASH diet with 1600 mg of sodium 
(low salt) leads to an average BP 
reduction similar to that of single-drug 
therapy.

 
KEY FACT

For most hypertensive patients (in 
the absence of comorbid conditions), 
thiazide diuretics are the first-line agents 
of choice. If multiple drugs must be 
used to control the BP, a diuretic should 
be included. 

 
MNEMONIC

Causes of 2° hypertension— 

ABCDE

Aldosteronism, obstructive sleep Apnea
Bruits (renal artery stenosis), Bad kidneys 

(CKD; most common)
Cushing’s syndrome, Coarctation, 

Catecholamines (pheochromocytoma)
Drugs (NSAIDs, OCPs, decongestants, 

cocaine)
Endocrine (thyroid or parathyroid 

disease), Erythropoietin

T A B L E  2 . 2 0 .   Blood Pressure Classification

BP CATEGORY SYSTOLIC BP (mm Hg) DIASTOLIC BP (mm Hg)

Normal < 120 and < 80

Prehypertension 120–139 or 80–89

Stage 1 hypertension 140–159 or 90–99

Stage 2 hypertension  160 or  100
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n The Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure (JNC 7) identifies three goals of evalu-
ation: (1) to assess lifestyle and other cardiovascular risk factors or other 
disease that will affect management (diabetes, hyperlipidemia, smoking); 
(2) to identify 2° causes; and (3) to assess for the presence of target-organ 
damage and cardiovascular disease (heart, brain, kidney, peripheral vascu-
lar disease, retinopathy).

n Consider 2° causes in the setting of severe or refractory hypertension, or if 
age of onset is  30 years in non–African American patients without a fam-
ily history.

n Laboratory workup includes a UA, blood glucose, hematocrit, a lipid 
panel, potassium/creatinine/calcium levels, and an ECG. 

TREATMENT

n The goal of BP management is < 140/90 mm Hg, or < 130/80 in patients 
with diabetes, renal disease, or cardiovascular disease.

n Counsel all patients about lifestyle modification (see Table 2.21). If a brief 
trial of nonpharmacologic therapy fails, medications should be added for 
those with stage 1 or 2 hypertension (see Table 2.22).

n Other modifiable cardiovascular risk factors (diabetes, hyperlipidemia, 
smoking) should be screened for and treated in hypertensive individuals.

 
KEY FACT

An  in creatinine of 25–30% from 
baseline is generally considered 
acceptable when starting an ACEI. 

 
KEY FACT

If patients develop a cough with an 
ACEI, it is acceptable to try an ARB, 
which is associated with a lesser risk of 
cough.

 
KEY FACT

Special indications:
n Post-MI: -blocker, ACEI.
n CHF: -blocker, ACEI (ARB if 

intolerant of ACEI). Add aldosterone 
antagonist if stage C (see the 
Cardiology chapter).

n Diabetes: ACEI or ARB +/– 
thiazide.

n CKD: ACEI or ARB +/– diuretic 
(thiazide and/or loop).

T A B L E  2 . 2 1 .   Lifestyle Modifications for Hypertension

MEASURE COMMENTS

Sodium restriction No added salt or low-sodium diet.

DASH diet (Dietary Approaches to 

Stop Hypertension)

A diet rich in fruits, vegetables, and low-fat dairy 

products with  saturated and unsaturated fat.

Weight reduction If over the ideal BMI.

Aerobic physical activity

Limitation of alcohol consumption Limit to < 2 drinks per day for men and < 1 drink 

per day for women.

T A B L E  2 . 2 2 .   Antihypertensive Medications

THIAZIDES -BLOCKERS ACEIS

ANGIOTENSIN II 
RECEPTOR BLOCKERS 

(ARBS)
CALCIUM CHANNEL 
BLOCKERS (CCBS)

Examples HCTZ, 

chlorthalidone.

Atenolol, metoprolol. Captopril, enalapril, 

ramipril.

Irbesartan, losartan, 

valsartan.

Nondihydropyridines: 

Diltiazem, verapamil.

Dihydropyridines: 

Amlodipine, 

felodipine,  

nifedipine.

(continues)
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n The Joint National Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure (JNC 7) identifies three goals of evalu-
ation: (1) to assess lifestyle and other cardiovascular risk factors or other 
disease that will affect management (diabetes, hyperlipidemia, smoking); 
(2) to identify 2° causes; and (3) to assess for the presence of target-organ 
damage and cardiovascular disease (heart, brain, kidney, peripheral vascu-
lar disease, retinopathy).

n Consider 2° causes in the setting of severe or refractory hypertension, or if 
age of onset is  30 years in non–African American patients without a fam-
ily history.

n Laboratory workup includes a UA, blood glucose, hematocrit, a lipid 
panel, potassium/creatinine/calcium levels, and an ECG. 

TREATMENT

n The goal of BP management is < 140/90 mm Hg, or < 130/80 in patients 
with diabetes, renal disease, or cardiovascular disease.

n Counsel all patients about lifestyle modification (see Table 2.21). If a brief 
trial of nonpharmacologic therapy fails, medications should be added for 
those with stage 1 or 2 hypertension (see Table 2.22).

n Other modifiable cardiovascular risk factors (diabetes, hyperlipidemia, 
smoking) should be screened for and treated in hypertensive individuals.

 
KEY FACT

An  in creatinine of 25–30% from 
baseline is generally considered 
acceptable when starting an ACEI. 

 
KEY FACT

If patients develop a cough with an 
ACEI, it is acceptable to try an ARB, 
which is associated with a lesser risk of 
cough.

 
KEY FACT

Special indications:
n Post-MI: -blocker, ACEI.
n CHF: -blocker, ACEI (ARB if 

intolerant of ACEI). Add aldosterone 
antagonist if stage C (see the 
Cardiology chapter).

n Diabetes: ACEI or ARB +/– 
thiazide.

n CKD: ACEI or ARB +/– diuretic 
(thiazide and/or loop).

T A B L E  2 . 2 1 .   Lifestyle Modifications for Hypertension

MEASURE COMMENTS

Sodium restriction No added salt or low-sodium diet.

DASH diet (Dietary Approaches to 

Stop Hypertension)

A diet rich in fruits, vegetables, and low-fat dairy 

products with  saturated and unsaturated fat.

Weight reduction If over the ideal BMI.

Aerobic physical activity

Limitation of alcohol consumption Limit to < 2 drinks per day for men and < 1 drink 

per day for women.

T A B L E  2 . 2 2 .   Antihypertensive Medications

THIAZIDES -BLOCKERS ACEIS

ANGIOTENSIN II 
RECEPTOR BLOCKERS 

(ARBS)
CALCIUM CHANNEL 
BLOCKERS (CCBS)

Examples HCTZ, 

chlorthalidone.

Atenolol, metoprolol. Captopril, enalapril, 

ramipril.

Irbesartan, losartan, 

valsartan.

Nondihydropyridines: 

Diltiazem, verapamil.

Dihydropyridines: 

Amlodipine, 

felodipine,  

nifedipine.

(continues)
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Heart murmurs 

 
 

 

In general, right-sided murmurs and heart sounds are louder 
during inspi- ration, whereas left-sided murmurs are louder 
during expiration. 
Squatting and straight-leg raising ↑ cardiac  lling, causing 
murmurs to get louder (with the exception of mitral valve 
prolapse [MVP] and hypertro- phic obstructive 
cardiomyopathy [HOCM]). Standing and Valsalva ma- 
neuvers ↓ cardiac  lling, causing murmurs to ↓ (with the 
exception of MVP and HOCM). 
n Handgrip ↑ vascular resistance and can help distinguish 
MVP from HOCM; MVP murmurs get louder, whereas HOCM 
murmurs diminish. 
 
Heart Sounds 
The following are examples of abnormal and normal heart 
sounds: 
S1: Heard when the mitral and tricuspid valves close. 
↓ with severe left ventricular systolic dysfunction, mitral 
regurgitation, and a long PR interval. 
↑ with mitral stenosis (the mitral valve slams shut) and a short 
PR interval 
S2: 
Heard when the aortic (A2) and pulmonic (P2) valves close. 
In normal hearts, A2 comes before P2. 
A2 is ↓ in severe aortic stenosis. 
Physiologic splitting: The time between A2 and P2 widens 
during inspiration. 
Variable/wide splitting: All causes of right ventricular 
overload—eg, pulmonic stenosis, ventricular septal defect 
(VSD), mitral regurgita- tion, and right bundle branch block 
(RBBB). Fixed splitting: Atrial septal defect (ASD). 
Paradoxical splitting: ↑ splitting with expiration. Etiologies 
include aortic stenosis, left bundle branch block (LBBB), 
paced rhythm, and left ventricular systolic dysfunction. 
S3: A low-pitched sound heard in diastole just after S2. 
Usually best heard 
at the apex. 
Occurs as a result of sudden limitation of blood  flow during 
ventricular filllling. 
Can be a normal  nding in healthy young adults. 
Abnormal in older adults; suggests ↑  lling pressures. 
Associated with enlargement of the ventricle and typically due 

 

 

SMOKING AND SMOKING CESSATION

Smoking is the leading cause of preventable death in the United States. Treat 
as follows:
n Apply the “5 A’s” approach advocated by the National Cancer Institute:

n Ask (about smoking).
n Advise (all smokers to quit).
n Assess (readiness to quit).
n Assist (with pharmacologic and nonpharmacologic measures).
n Arrange (follow-up and support).

n Physician intervention, even if as brief as 1–2 minutes, can  the rate of 
compliance.

n Offer all patients pharmacotherapy, which is twice as effective in promot-
ing cessation as behavioral counseling alone (see Table 2.23).

T A B L E  2 . 2 2 .   Antihypertensive Medications (continued)

THIAZIDES -BLOCKERS ACEIS

ANGIOTENSIN II 
RECEPTOR BLOCKERS 

(ARBS)
CALCIUM CHANNEL 
BLOCKERS (CCBS)

Side effects Hypokalemia, ED,  

insulin resistance, 

hyperuricemia,  

TG. Metabolic side 

effects are more 

prominent at doses 

of > 25 mg/day.

Bronchospasm, 

bradycardia/AV node 

blockade, depression, 

fatigue, ED,  insulin 

resistance.

Cough (10%), 

hyperkalemia, 

renal failure, 

angioedema.

Small chance 

of cough but 

likely safe. Less 

hyperkalemia, renal 

failure, angioedema.

Conduction defects 

(nondihydropyridines); 

lower extremity edema 

(dihydropyridines).

Indications as 

first-line drug

Used in most 

patients as mono- 

or combination 

therapy 

(stage 1 or 2 

hypertension), 

including 

isolated systolic 

hypertension in the 

elderly.

Ml, high CAD risk. DM with micro-

albuminuria/ 

proteinuria; Ml 

with systolic 

dysfunction or 

anterior infarct; 

non-DM-related 

proteinuria 

(ie, any type of 

proteinuria).

ACEI cough in 

patients who would 

otherwise have 

indications for 

ACEIs.

Systolic hypertension, 

advanced age, CAD.

Other 

indications

Recurrent stroke 

prevention. May 

 fracture risk by 

increasing bone 

density.

CHF, tachyarrhythmias, 

migraine.

CHF. CHF, DM, CKD. Atrial arrhythmias 

(nondihydropyridines); 

isolated systolic 

hypertension 

in the elderly 

(dihydropyridines).

Contra-

indications

Gout. Bronchospasm; 

high-degree (type 

II second- or third-

degree) heart block.

Pregnancy. Pregnancy. High-degree heart 

block.

69CHAPTER 2AMBULATORY MEDICINE
D

ow
nloaded by [ Florida International U

niversity 131.94.16.10] at [06/17/16]. C
opyright ©

 M
cG

raw
-H

ill G
lobal Education H

oldings, LLC
. N

ot to be redistributed or m
odified in any w

ay w
ithout perm

ission.

Heart Murmurs
Table 3.1 illustrates the differential diagnosis of valvular heart disease. Table 
3.2 differentiates systolic murmurs on the basis of their response to various 
physiologic maneuvers. Further distinctions are as follows:
n In general, right-sided murmurs and heart sounds are louder during inspi-

ration, whereas left-sided murmurs are louder during expiration. 
n Squatting and straight-leg raising  cardiac filling, causing murmurs to get 

louder (with the exception of mitral valve prolapse [MVP] and hypertro-
phic obstructive cardiomyopathy [HOCM]). Standing and Valsalva ma-
neuvers  cardiac filling, causing murmurs to  (with the exception of 
MVP and HOCM). 

n Handgrip  vascular resistance and can help distinguish MVP from 
HOCM; MVP murmurs get louder, whereas HOCM murmurs diminish.

 
KEY FACT

Inspiration (  venous return to the right 
atrium)  rIght-sided murmurs but  
left-sided murmurs.

F I G U R E  3 . 3 .   Abnormal jugular venous pulse waveforms. a—a positive wave due to 
contraction of the right atrium. c—a positive deflection due to bulging of the tricuspid valve 
toward the atria at the onset of ventricular contraction. x—a negative deflection due to atrial 
relaxation. v—a positive deflection due to filling of the right atrium against the closed tricuspid 
valve during ventricular contraction. y—a negative deflection due to emptying of the right 
atrium upon ventricular relaxation. (Adapted with permission from Fuster V et al. Hurst’s the Heart, 12th ed. New 
York: McGraw-Hill, 2008, Fig. 12-46.)

Tricuspid
stenosisA Constrictive

pericarditisB Tricuspid
regurgitationC

Complete AV blockD Atrial fibrillationE

a
v a v vc

a c v

A
A

c v

x

y

T A B L E  3 . 1 .   Differential Diagnosis of Valvular Heart Disease

MITRAL STENOSIS

MITRAL 
REGURGITATION AORTIC STENOSIS

AORTIC 
REGURGITATION

TRICUSPID 
STENOSIS

TRICUSPID 
REGURGITATION

Inspection Malar flush. Prominent apical 

impulse to 

the left of the 

midclavicular 

line (MCL).

“Water-hammer” 

pulse.

Sustained point 

of maximal 

impulse (PMI).

Hyperdynamic 

PMI to the left of 

the MCL. Wide 

pulse pressure 

with a diastolic 

pressure of < 60 

mm Hg.

Giant a wave 

in jugular pulse. 

Olive-colored 

skin (mixed 

jaundice and 

local cyanosis).

Large v wave in 

jugular pulse.

Heart sounds Opening snap 

in early diastole. 

Prominent S3. 

Midsystolic 

clicks may be 

present.

Paradoxic 

splitting of S2. 

Prominent S4. 

— — —

(continues)
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Heart Sounds

The following are examples of abnormal and normal heart sounds:
n S1:

n Heard when the mitral and tricuspid valves close.
n  with severe left ventricular systolic dysfunction, mitral regurgitation, 

and a long PR interval.
n  with mitral stenosis (the mitral valve slams shut) and a short PR inter-

val.
n S2:

n Heard when the aortic (A2) and pulmonic (P2) valves close.
n In normal hearts, A2 comes before P2.
n A2 is  in severe aortic stenosis.
n Physiologic splitting: The time between A2 and P2 widens during in-

spiration.
n Variable/wide splitting: All causes of right ventricular overload—eg, 

pulmonic stenosis, ventricular septal defect (VSD), mitral regurgita-
tion, and right bundle branch block (RBBB).

T A B L E  3 . 1 .   Differential Diagnosis of Valvular Heart Disease (continued)

MITRAL STENOSIS

MITRAL 
REGURGITATION AORTIC STENOSIS

AORTIC 
REGURGITATION

TRICUSPID 
STENOSIS

TRICUSPID 
REGURGITATION

Murmurs Diastolic low-

pitched, 

rumbling 

murmur. 

Rarely, short 

diastolic 

(Graham 

Steell) murmur 

along the 

lower left 

sternal border.

Pansystolic 

blowing murmur.

Midsystolic harsh 

murmur.

Diastolic blowing 

murmur.

May be 

associated 

with a low-

pitched 

mid-diastolic 

murmur at the 

apex (Austin 

Flint murmur).

Diastolic. Systolic.

Optimum 

auscultatory 

conditions 

(louder 

murmur)

After exercise, 

left lateral 

recumbency.

After exercise. 

In prolapse, 

findings are most 

prominent while 

standing.

Patient resting, 

leaning forward; 

breath held in 

full expiration.

Patient leaning 

forward; 

breath held in 

expiration.

Murmur is 

usually louder 

and at a 

peak during 

inspiration. 

Patient is 

recumbent.

Murmur usually 

becomes 

louder during 

inspiration.

X-ray Straight left heart 

border. Large left 

atrium sharply 

indenting the 

esophagus. 

Enlarged left 

ventricle and left 

atrium.

Prominent 

ascending aorta; 

small knob. 

Calcified valve is 

common.

Moderate to 

severe left 

ventricular 

enlargement. 

Prominent aortic 

knob.

Enlarged right 

atrium only.

Enlarged right 

atrium and 

ventricle.

ECG LAE. LVH. LVH. LVH. — —

(Adapted with permission from McPhee SJ et al. Current Medical Diagnosis & Treatment 2010. New York: McGraw-Hill, 2010, Table 10-2.) 
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to systolic dysfunction (but can be seen in diastolic 
dysfunction). Hemodynamically signi - cant mitral 
regurgitation is another cause. 
A strong predictor of perioperative cardiovascular events. n 
S4: A low-pitched sound heard in diastole just before S1. 
Coincides with atrial systole (“atrial kick”). 
Occurs as a result of a stiff left ventricle with ↑ ventricular  
filling during atrial systole. 
A normal finding with advancing age due to loss of ventricular 
compliance. 
Pathologic causes include long-standing hypertension, aortic 
stenosis, hypertrophic cardiomyopathy, and other causes of a 
stiff left ventricle. 
Absent in AF. 
Additional diastolic sounds: 
Opening snap: A high-frequency, early diastolic sound most 
frequently caused by mitral stenosis. 
Pericardial knock: A high-pitched sound due to abrupt 
termination of ventricular  filling in early diastole in the setting 
of constrictive pericarditis. Pericardial knock occurs earlier in 
diastole and has a higher pitch than an S3.  

Aortic Stenosis

 

MCC: calcific valve degeneration (patients >65), congenital 
bicuspid valve (younger patients), rheumatic heart disease  
Left ventricular outflow obstructed à LVH, ¯ CO, dilated 
cardiomyopathy 
No S&S until aortic outflow tract is ¯ by at least 65%, classic 
triad: angina, syncope, symptoms of CHF; survival is 2-5 
years from onset of symptoms without valve replacement 
 

Crescendo-decrescendo, systolic murmur 
Radiates à. Neck 
Split S2, narrowed pulse pressure, 
diminished/slow rising carotid pulse 
 
ECG (LVH, LBBB), CXR (LXR, pulm 
congestion), echocardiography 

Diuretic, rule out ACS, AVOID NITRATES! 
Give prophy for endocarditis 
Definitive treatment = aortic valve 
replacement 

Aortic Regurgitation

 

AKA Aortic insufficiency, acute regurgitation = surgical 
emergency requiring immediate valve replacement 
Cx: infective endocarditis, aortic dissection, trauma, 
prosthetic valve dysfunction, rheumatic heart disease, 
bicuspid aortic valve, dilation of the aortic root (Marfan, 
ankylosing spondylitis, rheumatoid arthritis)   
S&S: abrupt onset of dyspnea, recent IV use, chest pain, 
tachycardia, tachypnea, pulmonary edema, high pitched 
blowing diastolic murmur heard best at LSB, normal pulse 
pressure  
CHRONIC AR S&S: gradual onset of dyspnea on exertion, 
orthopnea, nocturnal dyspnea, high-pitched blowing diastolic 
murmur, widened pulse pressure 

Dx made based on H&P 
CXR: pulmonary edema/CHF 
Echocardiography = confirmation dx 
ECG: LVH, Left atrial enlargement 
 
Exam: 
Austin Flint murmur (soft mid-diastolic 
rumble) 
Water hammer pulse: rapid rise and fall 
of carotid pulse 
Quincke’s sign: pulsations of nailbeds 
Duroziez’s murmur (to and fro murmur 
over femoral artery) 
De Musset Sign (head bobbing) 

Standard treatment for pulmonary edema 
Nitroprusside 
Dobutamine 
Immediate valve replacement 
Antibiotics (endocarditisis) 
Nifedipine, afterload reducers, digoxin, 
surgical referral for elective valve 
replacement 
 
AVOID Intra-aortic balloon pump 

Mitral Stenosis

 

MCC: rheumatic heart disease , atrial myoxoma, congenital 
abnormalities, calcific valve degeneration; afib is the MC 
associated complication 
S&S: insidious progression of fatigue, dyspnea, palpitations, 
hemoptysis  

Exam: opening snap, diastolic murmur 
heard best @ apex, Loud S1, pulmonary 
edema 
Dx: ECG = left atrial enlargement, possible 
afib, CXR = often normal, 
echocardiography = confirmatory 

Anticoagulation, prophy for endocarditis, 
percutaneous mitral balloon valvotomy or 
operative valve repair 
Valve replacement = last resort 
Complications: afib, pulmonary 
hemorrhage, pulmonary HTN, RHF, 
emboli 

Mitral Regurgitation

 

Acute (surgical emergency)  or chronic; MCC: endocarditis, 
MI, trauma, ischemic heart disease (US), rheumatic heart 
disease (world wide) 
S&S: abrupt onset of dyspnea, tachypnea, cardiogenic 
shock, chest pain 

Exam: loud holosystolic murmur heard 
best @apex, with radiation à base/axilla, 
left ventricular heave, pulmonary edema, 
S3 heart sound 
Dx: ECG: absence of left atrial 
enlargement and LVH, CXR = normal 
cardiac silhouette/CHF in advanced cases, 
Pulmonary edema 

Standard treatment for pulmonary edema, 
nitroprusside for afterload reduction, 
dobutamine (hypotensive), intra-aortic 
balloon pump as bridge to surgery;  
Chronic: CHF, afib, anticoagulation, 
endocarditis prophy, valve replacement 
immediate valve replacement 
Complications: acute pulmonary edema, 
cardiogenic shock  

Mitral Valve Prolapse

 

Defined by a displaced and abnormally thickened, redundant mitral valve lea et that projects into the left 
atrium during systole. Most recent studies demonstrate a prevalence of approximately 0.5–2.5% in the 
general popula- tion, with men and women affected equally. Mitral valve prolapse may be complicated by 
chordal rupture or endocarditis, both of which can lead to severe mitral regurgitation. Etiologies are as 
follows: 
1°: Familial, sporadic, Marfan’s syndrome, connective tissue disease. 
2°: CAD, rheumatic heart disease, “ ail lea et,” ↓ left ventricular dimen- sion (hypertrophic cardiomyopathy, 
pulmonary hypertension, dehydration). 
 
SymptomS 
Most patients have no symptoms, and the diagnosis is often found incidentally on physical exam or 
echocardiography. However, some patients may present with atypical chest pain, palpitations, or TIAs. 
 
Exam 
Exam reveals a midsystolic click followed by a midsystolic murmur with characteristic response to 
maneuvers. 
In more severe cases, listen for the holosystolic murmur of mitral regurgitation. 
 

DiagnoSiS 
Echocardiography should be used for 
initial assessment; then follow every 3–5 
years unless symptomatic or associated 
with mitral regurgitation (check 
echocardiogram yearly). 

 
Treatment: 
ASA: After a TIA and for patients < 65 
years of age with lone AF. 
Warfarin: After a stroke and for those < 65 
years of age with coexistent AF, 
hypertension, mitral regurgitation, or heart 
failure. 
β-blockers and electrophysiologic 
testing for control of arrhythmias. n 
Surgery for cases of severe mitral 
regurgitation. 

Prosthetic Valves 

 

indications for Placement  
Bioprosthetic valves: Older patients or those who cannot 
take long-term anticoagulant therapy (eg, bleeding diathesis, 
high risk for trauma, poor compliance).  
 
Mechanical valves: Young patients; patients with a 
prolonged life expec- tancy of > 20 years or with other 
indications for chronic anticoagulation (eg, AF). Note that 
newer bioprosthetic valves last longer, and future per- 
cutaneous valve replacement options may ↓ the need to use 
mechanical valves even in young patients.  
 
repair vs. replacement  
Repair: Mitral valve prolapse, ischemic mitral regurgitation, 
bicuspid aor- tic valve with prolapse, mitral or tricuspid 

Risk factors for thromboembolic complications include AF, previous systemic emboli, left 
atrial thrombus, and severe left ventricular dysfunction.  

Complications of Prosthetic Valves 
AF. 
Conduction disturbances. 
Endocarditis: 
Early prosthetic valve endocarditis: Occurs during the  rst 60 days af- ter valve 
replacement, most commonly due to Staphylococcus epider- midis; often fulminant and 
associated with high mortality rates. 
Late prosthetic valve endocarditis: Most often occurs in patients with multiple valves or 
bioprosthetic valves. Microbiology is similar to that of native valve endocarditis. 
Hemolysis: Look for schistocytes on peripheral smear. Usually occurs in the presence of 
a perivalvular leak. 
Thrombosis: 

n Fixed splitting: Atrial septal defect (ASD).
n Paradoxical splitting:  splitting with expiration. Etiologies include 

aortic stenosis, left bundle branch block (LBBB), paced rhythm, and 
left ventricular systolic dysfunction.

n S3:
n A low-pitched sound heard in diastole just after S2. Usually best heard 

at the apex.
n Occurs as a result of sudden limitation of blood flow during ventricular 

filling.
n Can be a normal finding in healthy young adults.
n Abnormal in older adults; suggests  filling pressures. Associated with 

enlargement of the ventricle and typically due to systolic dysfunction 
(but can be seen in diastolic dysfunction). Hemodynamically signifi-
cant mitral regurgitation is another cause.

n A strong predictor of perioperative cardiovascular events.
n S4:

n A low-pitched sound heard in diastole just before S1.
n Coincides with atrial systole (“atrial kick”).
n Occurs as a result of a stiff left ventricle with  ventricular filling dur-

ing atrial systole.
n A normal finding with advancing age due to loss of ventricular compli-

ance.
n Pathologic causes include long-standing hypertension, aortic stenosis, 

hypertrophic cardiomyopathy, and other causes of a stiff left ventricle.
n Absent in AF.

n Additional diastolic sounds:
n Opening snap: A high-frequency, early diastolic sound most frequently 

caused by mitral stenosis.
n Pericardial knock: A high-pitched sound due to abrupt termination 

of ventricular filling in early diastole in the setting of constrictive peri-
carditis. Pericardial knock occurs earlier in diastole and has a higher 
pitch than an S3.

T A B L E  3 . 2 .   Differential Diagnosis of Systolic Murmurs Based on Response to Various Maneuversa

MANEUVER

INNOCENT FLOW 
MURMUR

TRICUSPID 
REGURGITATION AORTIC STENOSIS

MITRAL 
REGURGITATION/

VSD
MITRAL VALVE 

PROLAPSE

HYPERTROPHIC 
OBSTRUCTIVE 

CARDIOMYOPATHY

Inspiration – or – – – –

Standing – – –

Squatting – – –

Valsalva

Handgrip/

transient 

arterial 

occlusion

– –

Post-PVC – – –

a  or  = change in intensity of murmur; – = no consistent change.

(Reproduced with permission from Crawford MH. Current Diagnosis & Treatment: Cardiology, 3rd ed. New York: McGraw-Hill, 2009, Table 1-2.) 
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annular dilatation with normal lea ets.  
Replacement: Rheumatic heart disease, endocarditis, a 
heavily calci ed valve, restricted lea et motion, extensive lea 
et destruction.  

Anticoagulation  
No anticoagulation is needed for porcine valves after three 
months of warfarin therapy. ASA can be used in high-risk 
patients.  
For patients with mechanical valves, the level of 
anticoagulation depends on the location and type of valve 
(valves in the mitral and tricuspid position and older caged-
ball valves are most prone to thrombosis).  

At highest risk are those with mitral location of the valve and inadequate anticoagulation. 
Presents clinically as heart failure, poor systemic perfusion, or systemic embolization. 
Often presents acutely with hemodynamic instability. 
Diagnose with echocardiography. 
For small thrombi (< 5 mm) that are nonobstructive, IV heparin should be tried initially. 
For large thrombi (> 5 mm), use more aggressive therapy such as  brinolysis or valve 
replacement. 
Perivalvular leak: Rare. In severe cases, look for hemolytic anemia and valvular insuf 
ciency causing heart failure. 
Emboli: Typically present as stroke, but can present as intestinal or limb ischemia. 
1° valve failure: Most common with bioprosthetic valves; usually occurs 
after 10 years, but newer valves may last > 20 years. 

Non-ST acute MI Myocardial necrosis resulting from acute obstruction of a 
coronary artery. Symptoms include chest discomfort with or 
without dyspnea, nausea, and diaphoresis. Substernal chest 
pressure or pain that may or may not radiate to the arm or 
jaw, particularly in patients with risk factors for CAD  
 
RF: smoking, HTN, diabetes, dyslipidemia, family hx, 
advanced age, male gender, cocaine use, SLE, obesity, 
postmenopasual state 
 

 

ECG (new Q waves) and the presence or 
absence of serologic markers. 

 
 

NSTEMI STEMI 
Occluding 

thrombus, mild 
myocardial 

necrosis, ST 
depression +/- T 

wave inversion on 
ECG,  cardiac 

enzymes 

Complete 
thrombus 

occlusion, ST 
elevations on ECG 

or new LBBB,  
Cardiac enzymes, 

more severe 
symptoms 

 

Antiplatelet drugs, anticoagulants, nitrates, 
beta-blockers, statins, and reperfusion 
therapy 
Reperfusion is via percutaneous 
intervention or coronary artery bypass 
graft surgery. 
 
NSTEMI - non-occlusive thrombus - NO 
ST/Q - Cardiac Enzyme elevation present 
- Fibrinolytics not beneficial 

ST segment elevation 
acute MI 

 
 
 

Emergency reperfusion is via fibrinolytic 
drugs, percutaneous intervention, or, 
occasionally, coronary artery bypass graft 
surgery. 
 
STEMI - occlusive thrombus - ST elevation 
(and Q waves) - Cardiac Enzyme 
elevation - Fibrinolytics beneficial 

Cardiac arrhythmias/ 
conduction disorders 

Arrhythmias and conduction disorders are caused by abnormalities in the generation or 
conduction of these electrical impulses or both. 
• Arrhythmias/Conduction Disorders: afib, WPW, aflutter, AV block, Bundle 

branch, SVT, torsades de pointes, reentrant SVTs, sinus node dysfunction, vfib, 
ventricular premature beats, ventricular tachycardia 

• Bradyarrhythmias result from decreased intrinsic pacemaker function or blocks in 
conduction, principally within the AV node or the His-Purkinje system.  

• Tachyarrhythmias are caused by reentry; some result from enhanced normal 
automaticity or from abnormal mechanisms of automaticity. 

• Reentry is the circular propagation of an impulse around 2 interconnected pathways 
with different conduction characteristics and refractory periods  
Under certain conditions, typically precipitated by a premature beat, reentry can cause 
continuous circulation of an activation wavefront, causing a tachyarrhythmia. 

• Normally, reentry is prevented by tissue refractoriness following stimulation. However, 
3 conditions favor reentry: shortening of tissue refractoriness (eg, by sympathetic 
stimulation), lengthening of the conduction pathway (eg, by hypertrophy or abnormal 
conduction pathways), and slowing of impulse conduction (eg, by ischemia). 

• Arrhythmia and conduction disturbances may be asymptomatic or 
cause palpitations (sensation of skipped beats or rapid or forceful beats), symptoms of 
hemodynamic compromise (eg, dyspnea, chest discomfort, presyncope, syncope), or 
cardiac arrest. Occasionally, polyuria results from release of atrial natriuretic peptide 
during prolonged supraventricular tachycardias (SVTs). 

Palpation of pulse and cardiac auscultation can determine ventricular rate and its regularity 
or irregularity. Examination of the jugular venous pulse waves may help in the diagnosis of 
AV blocks and tachyarrhythmias. For example, in complete AV block, the atria intermittently 
contract when the AV valves are closed, producing large a (cannon) waves in the jugular 
venous pulse. 

Dx: 12 lead ECG 
A narrow QRS complex (< 0.12 sec) indicates a 
supraventricular origin (above the His bundle bifurcation). 
A wide QRS complex (≥ 0.12 sec) indicates a ventricular 
origin (below the His bundle bifurcation) or a 
supraventricular rhythm conducted with an intraventricular 
conduction defect or with ventricular preexcitation in the 
Wolff-Parkinson-White syndrome. 
 
Treatment: 
Drugs for Arrhythmias;  
• Class Ia: APB and VPB suppression, SVT and VT 

suppression, AF or atrial flutter, and VF suppression 
• disopyramide, procainamide, quinidine 
• Class Ib: suppression of ventricular arrhythmias: 

lidocaine, mexiletine 
• Class Ic: APB/VPB suppression, SVT, VT 

suppression, AF or aflutter, VF suppression: 
flecainide, propafenone 

• Class II: beta blockers, SVT 
• Class III: membrane-stabilizing drugs any tachy 

except torsades de pointes VT 
• Class IV: CCB: termination of SVT and slowing of 

rapid AF or aftrial flutter 
• Adenosine, Digoxin 
DC Cardioversion-Defib, cardiac pacemakers, implantable 
cardioverter-defibs, radiofrequency ablation for cardiac 
arrhythmias 

Atrial fibrillation/ 
Atrial Flutter 

Afib: Paroxysmal or continuous supraventricular 
tachyarrhythmia characterized by rapid, uncoordinated atrial 
electrical activity and an irregular irregular ventricular 
response. The ventricular rate is usually rapid because the 
AV node is bombarded with very frequent atrial electrical 
impulses (400-600 bpm) 
AFlut: Paroxysmal or continuous supraventricular 
tachyarrhythmia with rapid but organized atrial electrical 
activity. The atrial rate is typically between 250 and 350 bpm 
and is often manifested as “saw-tooth” flutter (F) waves on 
the ECG, particularly in the inferior leads and V1. AFlut 
commonly occurs with 2:1 or 3:1 AV block, so the ventricular 
response may be regular and typically at a rate of ∼150 bpm.  
 
Cardiac: Hypertension, ischemic heart disease, heart failure, 
valvular heart disease, cardiomyopathy, pericarditis, and 
infiltrative heart disease  
Pulmonary: Pulmonary embolism, chronic obstructive 
pulmonary disease (COPD), obstructive sleep apnea, 
pneumonia  
Ingestion: Ethanol, caffeine	
Endocrine: Hyperthyroidism, diabetes		
Obesity	
Postoperative: Cardiac, pulmonary, or esophageal 
Idiopathic: Lone AFib	

HISTORY  
Symptoms vary from none to mild 
(palpitations, lightheadedness, fatigue, 
poor exercise capacity) to severe (angina, 
dyspnea, syncope).  
PHYSICAL EXAM  
AFib: Irregularly irregular heart rate and 
pulse, frequently tachycardiac.  
AFlut: Similar to AFib, but may have 
regular pulse.  
 
DIAGNOSTIC TESTS & 
INTERPRETATION  
AFib: The ECG is diagnostic, with findings 
of low-amplitude fibrillatory waves without 
discrete P waves and an irregularly 
irregular pattern of QRS complexes. There 
is often tachycardia in the absence of 
heart rate–controlling medications (1). 
Echo, thyroid functions  
AFlut: The ECG is again diagnostic. Saw-
tooth flutter waves are the classic sign, 
generally best seen in the inferior leads, 
although ventricular rate may need to be 
slowed to see the waves. QRS complexes 
may be regular or irregular; there is 

Medication: 
HR control or rhythm control 
Anticoagulation therapy to prevent 
thromboembolism 
 
Primary decision in persistent afib is 
whether to strive for rate control or rhythm 
control. Younger patients often do better 
with a rhythm control strategy, whereas 
older patients often do well with rate 
control. Decision is complex.  
 
Anticoagulate most patients with 
paroxysmal or persistent afib/flut without 
contraindication.  
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Patients with paroxysmal episodes are usually associated 
with premature atrial beats and/or bursts of tachycardia 
originating in pulmonary vein ostia or other sites (1).  
Many patients with AFib are thought to have some degree of 
atrial fibrosis or scarring.  
Risk Factors: Age, HTN, obesity, most important risk factors 
for both AFib  
 

usually tachycardia (1). Holter monitor and 
event monitor are helpful in diagnosing 
paroxysmal AFib or AFlut and monitoring 
for recurrence (1). 
Initial Tests (lab, imaging)  
TSH, electrolytes, CBC, PT/INR (if 
anticoagulation is contemplated); digoxin 
level (if appropriate).  

Atrial Fibrillation 

 

Atrial Flutter 

 
Supraventricular 

tachycardia 
Rentrant supraventricular tachycardias (SVT) involve reentrant pathways with a component above the 
bifurcation of the His bundle. Patients have sudden episodes of palpitations that begin and terminate 
abruptly; some have dyspnea or chest discomfort.  
Most patients present during young adulthood or middle age. They typically have episodes of sudden-onset, 
sudden-offset, rapid, regular palpitations often associated with symptoms of hemodynamic compromise (eg, 
dyspnea, chest discomfort, light-headedness). Attacks may last only a few seconds or persist for several 
hours (rarely, > 12 h). HR =  160-240 beats/min 
 
Diagnosis is clinical and by ECG.  
Diagnosis of supraventricular tachycardia is by ECG showing rapid, regular tachycardia. Previous tracings, if 
available, are reviewed for signs of manifest WPW syndrome. 
P waves vary. In most cases of AV node reentry, retrograde P waves are in the terminal portion of the QRS 
complex (often producing a pseudo-R′ deflection in lead V1); about one third occur just after the QRS 
complex, and very few occur before. P waves always follow the QRS complex in orthodromic reciprocating 
tachycardia of WPW syndrome. 
QRS complex is narrow except with coexisting bundle branch block, antidromic tachycardia, or dual 
accessory connection reciprocating tachycardia. Wide-complex tachycardia must be distinguished from 
ventricular tachycardia 
 

 
 
 
Treatment: vagotonic maneuvers, 
adenosine, verapamil/diltiazem = narrow 
QRS complex 
Frequent recurrence  = radiofrequency 
ablation 

Bundle Branch Block Bundle branch block is partial or complete interruption of 
impulse conduction in a bundle branch. There are usually no 
symptoms, but presence of either suggests a heart disorder. 

. Diagnosis is by ECG No specific treatment is indicated 

RBBB: can occur in apparently normal people. It may also occur with anterior MI, 
indicating substantial myocardial injury. New appearance of RBBB should prompt a 
search for underlying cardiac pathology, but often, none is found. Transient RBBB may 
occur after pulmonary embolism. Although RBBB distorts the QRS complex, it does not 
significantly interfere with ECG diagnosis of MI. 

 

LBBB:  associated with a structural heart disorder more often than is RBBB. LBBB 
usually precludes use of ECG for diagnosis of MI. 
  
 

 

Ventricular 
tachycardia 

≥ 3 consecutive ventricular beats at a rate ≥ 120 beats/min.   
Most patients with VT have a significant heart disorder, particularly prior MI or a cardiomyopathy. Electrolyte 
abnormalities (particularly hypokalemia or hypomagnesemia), acidemia, hypoxemia, and adverse drug 
effects contribute. The Professional. long QT syndrome(congenital or acquired) is associated with a 
particular form of VT, torsades de pointes. 
 
S&S: Ventricular tachycardia of short duration or slow rate may be asymptomatic. Sustained VT is almost 
always symptomatic, causing palpitations, symptoms of hemodynamic compromise, or sudden cardiac 
death. 
 
Monomorphic VT: Single abnormal focus or reentrant pathway and regular, identical-appearing QRS 
complexes 
Polymorphic VT: Several different foci or pathways and irregular, varying QRS complexes 
Nonsustained VT: Lasts < 30 sec 
Sustained VT: Lasts ≥ 30 sec or is terminated sooner because of hemodynamic collapse 

Diagnosis is by ECG. 
Any wide QRS complex tachycardia (QRS 
≥ 0.12 sec) should be considered VT until 
proved otherwise. 
 
Treatment of more than brief episodes is 
with cardioversion or antiarrhythmics 
depending on symptoms. If necessary, 
long-term treatment is with an implantable 
cardioverter defibrillator. 
 
Acute: Sometimes synchronized direct-
current cardioversion, sometimes class I 
or class III antiarrhythmics 

 
Long-term: Usually an implantable 
cardioverter-defibrillator 
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VT frequently deteriorates to ventricular fibrillation and thus cardiac arrest. 

 
Ventricular fibrillation Ventricular fibrillation is due to multiple wavelet reentrant electrical activity and is manifested on ECG by 

ultrarapid baseline undulations that are irregular in timing and morphology à uncoordinated quivering of the 
ventricle with no useful contractions. Causes immediate syncope and death within minutes. 

 

Treatment is with cardiopulmonary 
resuscitation, including immediate 
defibrillation. 

Premature beats Ventricular Premature Beats:  
Ventricular premature beat is an extra heartbeat resulting from abnormal 
electrical activation originating in the ventricles before a normal heartbeat 
would occur. 
S&S: perception of a skipped heartbeat. 
Dx: ECG 
Tx: Lifestyle changes avoid stress, caffeine, and alcohol; bb  
 

 

Atrial Premature Beats (atrial ectopic beats, PAC) 
Atrial premature beat is an extra heartbeat caused by electrical activation of 
the atria from an abnormal site before a normal heartbeat would occur. 
Atrial premature beats are common among people who have lung disorders 
and are more common among older people than among younger people.  
S&S: rarely cause symptoms 
These beats may be caused or worsened by consuming coffee, tea, or 
alcohol and by using some cold, hay fever, and asthma remedies. 
Tx: antiarrhythmic drugs 
 

 
 

Myocarditis

 

A common cause of “idiopathic” dilated cardiomyopathy. 
Patients are typi- cally young and healthy, and many present 
after a viral upper respiratory ill- ness. Can be a cause of 
sudden cardiac death. Etiologies are as follows: 
Infectious: Most commonly viral (coxsackievirus, HIV), but 
can be caused by numerous pathogens, including 
Trypanosoma cruzi (Chagas’ disease). 
Immune mediated: Allergic reaction to medications, 
sarcoidosis, sclero- derma, SLE, and others. 
Toxic: Medications (anthracyclines), alcohol, heavy metals, 
and others.  
SymptomS 
Can be nonspeci c. Look for  flulike symptoms, fever, 
arthralgias, and mal- aise. In more severe cases, patients can 
present with chest pain, dyspnea, and symptoms of heart 
failure (eg, orthopnea, edema, ↓ exercise tolerance). 
 
Exam can be normal. If abnormal, look for evidence of heart 
failure. 

DiffErEntial 
CAD, aortic dissection, pericarditis, 
pulmonary embolism, pulmonary and GI 
illnesses. 
 
DiagnoSiS 
The gold standard is endomyocardial 
biopsy, but because of patchy in- 
volvement of the myocardium, yield is not 
great and the test can be in- sensitive. By 
the time most patients seek medical care,  
brosis is the only  finding on biopsy. 
ECG: Can be abnormal but is neither 
sensitive nor specific. 
Cardiac biomarkers: Elevated in the acute 
phase. 
Echocardiography: Can be helpful to look 
for focal wall motion abnormalities and ↓ 
EF, but  findings are nonspecific. n 
Cardiac catheterization: To exclude CAD.  

trEatmEnt 
No specific therapy. Steroids have not 
been shown to be helpful. 
Treat heart failure. 
Cardiac transplantation for severe cases. 

Endocarditis

 

Infection of the heart valves. Classi ed as native valve 
endocarditis (NVE) or prosthetic valve endocarditis (PVE). IV 
drug users are a special population at risk, particularly for 
tricuspid valve endocarditis 
 
SymptomS 
Acute bacterial endocarditis: High fever (80%), chills, and 
embolic phe- nomena; often there is no murmur. 
Subacute endocarditis: Has an indolent course; presents with 
non- speci c symptoms such as low-grade fever, chills, night 
sweats, malaise, weight loss, anorexia, and more 
immunologic manifestations. 
  

 

ENDOCARDITIS

A 65-year-old man with a congenital bicuspid aortic valve presents with 
fever and is found to have S aureus bacteremia with an aortic valve veg-
etation. He is hemodynamically stable and placed on the appropriate an-

tibiotics. On hospital day 5, he develops weakness, and an ECG reveals AV disso-
ciation. What is the next best step in this patient’s management?

Surgical valve repair. This patient has developed third-degree heart block, which 
can be a complication of aortic valve endocarditis with perivalvular extension. It is 
an indication for surgical management of the infected valve.

Infection of the heart valves. Classified as native valve endocarditis (NVE) or 
prosthetic valve endocarditis (PVE). IV drug users are a special population 
at risk, particularly for tricuspid valve endocarditis (see Table 11.3).

SYMPTOMS

n Acute bacterial endocarditis: High fever (80%), chills, and embolic phe-
nomena; often there is no murmur.

n Subacute endocarditis: Has an indolent course; presents with non-
specific symptoms such as low-grade fever, chills, night sweats, malaise, 
weight loss, anorexia, and more immunologic manifestations.

EXAM

n Presents with fever, a regurgitant heart murmur, Osler’s nodes 
(“OUCHler’s” nodes—painful nodules on the finger and toe pads), splin-
ter hemorrhages (reddish-brown streaks in the proximal nail beds), pete-
chiae (especially conjunctival and mucosal), Janeway lesions (nontender 
hemorrhagic macules on the palms and soles), and Roth’s spots (see the 
Dermatology chapter for images).

n Patients with right-sided disease may develop right-sided heart failure or 
pulmonary findings, including pleuritic chest pain, cough, and radio-
graphic abnormalities (multiple septic pulmonary emboli and pleural ef-
fusions).

DIFFERENTIAL

Atrial myxoma, marantic endocarditis (nonbacterial thrombotic endocardi-
tis, seen in cancer and chronic wasting diseases), Libman-Sacks Endocarditis 

T A B L E  1 1 . 3 .   Etiologies of Endocarditis

TYPE ETIOLOGY

NVE Viridans streptococci, other streptococci, S aureus, enterococci.

PVE Staphylococcus epidermidis, S aureus.

IV drug use S aureus.

“Culture- ” endocarditis Recent antibiotic use.

HACEK organisms: Haemophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella.

Candida and Aspergillus: IV drug users, long-term indwelling catheters, immunosuppressed.

Rare causes: Chlamydia psittaci, the “ellas” (Bartonella, Legionella, Brucella, Coxiella), Whipple’s disease.
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Exam 
Presents with fever, a regurgitant heart murmur, Osler’s 
nodes (“OUCHler’s” nodes—painful nodules on the  nger and 
toe pads), splin- ter hemorrhages (reddish-brown streaks in 
the proximal nail beds), pete- chiae (especially conjunctival 
and mucosal), Janeway lesions (nontender hemorrhagic 
macules on the palms and soles), and Roth’s spots. 
Patients with right-sided disease may develop right-sided 
heart failure or pulmonary  ndings, including pleuritic chest 
pain, cough, and radio- graphic abnormalities (multiple septic 
pulmonary emboli and pleural ef- fusions). 
 
DiffErEntial 
Atrial myxoma, marantic endocarditis (nonbacterial 
thrombotic endocardi- tis, seen in cancer and chronic wasting 
diseases), Libman-Sacks Endocarditis 
(seen in SLE; involves autoantibodies to heart valve), acute 
rheumatic fever, suppurative thrombophlebitis, catheter-
related sepsis, renal cell carcinoma, carcinoid syndrome. 
 
DiagnoSiS 
Labs: Leukocytosis with left shift, mild anemia, ↑ ESR. UA 
may show pro- teinuria, microscopic hematuria, and RBC 
casts. 
Blood cultures are critical in establishing a diagnosis and are 

 in 85–95% of cases. It is recommended that three sets of 
blood cultures be taken at least one hour apart (before 
antibiotics). 
Echocardiography: Transthoracic echocardiography (TTE) 
has 60–75% sensitivity; transesophageal echocardiography 
(TEE) has 95% sensitivity. Both are 95% speci c. 
Duke criteria: A de nitive diagnosis can be made with the 
following: 
Pathologic criteria: A valve culture or histology. 
Clinical criteria: Two major, one major plus three minor, or  
five minor criteria. 
Major criteria: blood cultures (two or more sets drawn at 
separate sites and times) and either a new regurgitant 
murmur or an oscillating vegetation on echocardiogram. 
Minor criteria: Predisposing conditions (valvular heart 
disease 
or IV drug use), fever, embolic disease (pulmonary or 
intracranial infarcts, mycotic aneurysm, conjunctival 
hemorrhages, Janeway lesions), immunologic phenomena 
(glomerulonephritis, Osler’s nodes, Roth’s spots, RF), and a 

 blood culture not meeting the major criteria. 
According to the Duke criteria, a diagnosis of endocarditis is 
possible with one major plus one minor or three minor clinical 
criteria.  

 
 
trEatmEnt 
NVE (empiric): Typically started with vancomycin plus gentamicin. Ad- just antibiotics on 
the basis of culture results and treat for 4–6 weeks. 
PVE (empiric): Vancomycin plus rifampin plus gentamicin. Adjust anti- biotics on the basis 
of culture results and treat for six weeks. 
Persistent fever after one week of appropriate antibiotic therapy raises concern for a 
perivalvular or myocardial abscess or a septic embolic focus. 
The reappearance of fever after initial defervescence suggests septic em- boli, drug 
fever, interstitial nephritis, or, less commonly, the emergence of resistant organisms. 
 
prEvEntion 
Antibiotic prophylaxis is recommended for prosthetic heart valves, pa- tients with a history 
of infective endocarditis, those with cyanotic heart disease (unrepaired or within six 
months after repair), or heart transplant recipients with valvulopathy. 
Procedures for which prophylaxis is recommended include dental extrac- tions and 
periodontal procedures; incision or biopsy of respiratory mucosa (eg, tonsillectomy, 
transbronchial biopsy); and procedures on infected skin or musculoskeletal structures 
(eg, abscess drainage). Prophylaxis may also be reasonable for patients with 
enterococcal UTIs who will have invasive urinary procedures. 
Dental procedures: PO amoxicillin, IV ampicillin, or IV/PO clin- damycin 30–60 minutes 
before the procedure. 
n Procedures on infected skin or musculoskeletal structures: PO cephalexin or IV nafcillin 
or cefazolin 30–60 minutes before the proce- dure. For severe penicillin allergy or 
suspected MRSA, use clindamy- cin or vancomycin. 
 
CompliCationS 
CHF: Caused by valvular destruction or myocarditis. The most common cause of death 
due to endocarditis. 
Embolic phenomena: Mycotic aneurysms, infarcts, or abscesses in the CNS, kidney, 
coronary arteries, or spleen. Right-sided disease usually causes pulmonary emboli but 
may also cause systemic emboli with a pat- ent foramen ovale (as indicated by a  
bubble study on echocardiogram). 
Arrhythmias and heart block. 
Myocardial or perivalvular abscess (especially with S aureus); may extend 
to cause pericarditis and tamponade. 

Pericarditis 

 

Pericardial in ammation that results in chest pain, a 
pericardial friction rub, and diffuse ST-segment elevation. 
Common etiologies are viral illness, con- nective tissue 
disease, and post-MI. May also be idiopathic. 
 
SymptomS 
Classically described as sharp, pleuritic chest discomfort that 
worsens while supine and eases while leaning forward. Dull 
pain similar in qual- ity to angina pectoris is also possible. 
A prodrome of  flulike symptoms with fever and myalgias is 
often present in patients with viral pericarditis. 
 
Exam 
A pericardial friction rub is the hallmark. Classically described 
as having three components: atrial contraction, ventricular 
contraction, and ventricular  filling. 
 
 

DiffErEntial 
Acute myocardial ischemia/infarction: 
Reciprocal ST-segment depres- sions and 
absence of PR depression are key to 
distinguishing the ECG changes of STEMI 
from those of pericarditis. 
Aortic dissection. 
Pneumothorax. 
Early repolarization: A normal variant 
pattern of ST-segment elevation, usually 
with a “ shhook” con guration of the J 
point. n Costochondritis: A diagnosis of 
exclusion. 
DiagnoSiS 
Diagnosed by the following: 
A consistent history of chest pain typical of 
acute pericarditis. 
The presence of friction rub on exam (may 
not have the classic three components 
described above). 
The presence of typical ECG changes 
(diffuse ST-segment elevation, PR-
segment depression) not compatible with 
a single coronary distribution; PR-segment 
elevation in aVR. 
Echocardiography is useful for excluding a 
large pericardial effusion and for 
evaluating other causes of chest pain, but 
many patients will have only a small 
effusion or a normal echocardiogram 

Treatment 
NSAIDs. 
Colchicine can be useful for patients with 
multiple recurrent episodes. 
Steroids are often used as a last resort 
when patients do not respond to 
other therapies. 
 
CompliCationS 
Anticoagulation should be avoided, but 
conversion to hemorrhagic pericarditis is 
rare. 
Echocardiography to rule out tamponade 
in patients with hypotension and ↑ JVP. 

 

TREATMENT

n NSAIDs.
n Colchicine can be useful for patients with multiple recurrent episodes.
n Steroids are often used as a last resort when patients do not respond to 

other therapies.

COMPLICATIONS

n Anticoagulation should be avoided, but conversion to hemorrhagic peri-
carditis is rare.

n Echocardiography to rule out tamponade in patients with hypotension and 
 JVP.

PERICARDIAL EFFUSION

Slowly developing effusions can be asymptomatic. Rapidly developing effu-
sions can lead to tamponade, causing severe chest pain and dyspnea. Etiolo-
gies include pericarditis, infections, uremia, malignancy, myxedema, neph-
rotic syndrome, cirrhosis, status post–cardiac surgery, and medications.

F I G U R E  3 . 8 .   Acute pericarditis on ECG. (Adapted with permission from Kasper DL et al. Harrison’s Prin-
ciples of Internal Medicine, 17th ed. New York: McGraw-Hill, 2008, Fig. 232-1.)
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T A B L E  3 . 9 .   ECG in Acute Pericarditis vs. Acute ST-Elevation MI

PATHOLOGY ST-SEGMENT ELEVATION ECG LEAD INVOLVEMENT

EVOLUTION OF ST AND T 
WAVES PR-SEGMENT DEPRESSION

Pericarditis Concave upward. All leads involved except 

aVR and V1.

ST remains elevated for 

several days; after ST 

returns to baseline, T waves 

invert.

Yes, in the majority of cases.

Acute MI Convex upward. ST elevation over the 

infarcted region only; 

reciprocal ST depression in 

opposite leads.

T waves invert within hours, 

while ST is still elevated; 

followed by Q-wave 

development.

No.

(Reproduced with permission from Kasper DL et al. Harrison’s Manual of Medicine, 16th ed. New York: McGraw-Hill, 2005: 613.) 
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RESTRICTIVE CARDIOMYOPATHY: 
Infilltration or  fibrosis of the myocardium causing impaired ventricular  lling 
with preserved systolic function. In end-stage disease, systolic dysfunction 
may develop. Causes include amyloidosis, sarcoidosis, hemochromatosis, 
sclero- derma, and radiation. 

 
SymptomS: Patients present with dyspnea, fatigue, and peripheral edema. 
Exam reveals an elevated JVP that ↑ with inspiration (Kussmaul’s sign) and 
a normal left ventricular impulse; hepatosplenomegaly and ascites are seen 
in advanced disease.  

DiffErEntial  
Hypertrophic cardiomyopathy.	
Dilated cardiomyopathy.	
Constrictive pericarditis: Clinical presentation and physical exam may yield 
ndings identical to those of restrictive cardiomyopathy. MRI shows 
pericardial thickening (> 5 mm), and right heart catheterization demon- 
strates equalization of diastolic pressures in constrictive pericarditis. See 
Table 3.8 for differentiating features of constrictive pericarditis and restric- 
tive cardiomyopathy.  

DiagnoSiS  
ECG: Shows conduction system disease, low QRS voltage, and nonspe- ci 
c ST/T-wave changes.  
Echocardiography: Demonstrates a restrictive lling pattern with a pre- 
served EF and biatrial enlargement. In ltrative causes can present with the 
characteristic granular appearance of myocardium.  
Right heart catheterization: Dip-and-plateau ventricular lling pressure 
(“square root” sign), pulmonary hypertension, respiratory concordance of the 
right and left ventricles.” 
Myocardial biopsy: Detects in ltrative diseases such as amyloidosis.  

trEatmEnt  
Treat the underlying disease process (eg, amyloidosis, sarcoidosis).	
Diuretics: ↓ symptoms from venous congestion, but overdiuresis can lead 
to ↓ cardiac output due to preload dependence.  
b-blockers/CCBs: May improve diastolic function early in the disease pro-
cess by slowing heart rate and increasing ventricular lling time. Caution 
should be used in administration, as this may result in a fall in cardiac output 
in patients with more advanced disease, who are dependent on heart rate to 
↑ cardiac output in the setting of a xed stroke volume. Avoid CCBs in 
amyloid heart disease, as they can cause significant chrono- tropy.  
Cardiac transplantation: Remains an option for patients with intractable 
heart failure without severe systemic disease. 

HYPERTROPHIC CARDIOMYOPATHY (HCM): 
 
An autosomal dominant disorder of myocardial structural proteins that 
causes premature, severe LVH. A subset of hypertrophic cardiomyopathy 
cases may have asymmetric septal hypertrophy and dynamic out ow tract 
obstruction. 
 
SymptomS: Presents with dyspnea, chest pain, and syncope. 
Exam: The obstructive form presents with a systolic crescendo-
decrescendo mur- mur that intensi es with a ↓ in left ventricular volume 
(eg, standing, Valsalva maneuver) and diminishes with an ↑ in left 
ventricular volume (eg, hand grip or raising the legs when the patient is in 
a supine posi- tion) 
An S4 and a sustained apical impulse are characteristic. 
Carotid upstrokes are bi d owing to midsystolic obstruction. 
 
DiffErEntial 
Valvular aortic stenosis: The murmur of aortic stenosis radiates to the 
neck. Aortic stenosis also has weak and delayed carotid upstrokes (parvus 
et tardus). 
Hypertensive heart disease: Not typically associated with asymmetric sep- 
tal hypertrophy or out ow tract obstruction. 
 
DiagnoSiS 
ECG: Shows LVH and left atrial enlargement along with a broad, deep Q 
wave in leads I and II and in the left precordial leads (pseudoinfarction 
pattern). The apical form of the disease can have giant anterior T-wave in- 
versions. 
Echocardiogram: Demonstrates LVH with systolic anterior motion of the 
mitral valve and left ventricular out ow tract obstruction. The pattern of 
hypertrophy varies. In the classic obstructive phenotype, the septum is 
asymmetrically hypertrophied. The left ventricular cavity is small and hy- 
percontractile, often with diastolic dysfunction. 
Holter monitor: Detects ventricular arrhythmias as the cause of syncope. n 
Genetic testing: Not routinely done, but has the potential to identify the 
genotype (which has prognostic value) and screen family members. 
 
trEatmEnt 
Avoid strenuous exercise. 
β-blockers or verapamil: Improve symptoms by negative inotropy, which 
↓ the out ow tract gradient and slows heart rate to ↑  lling time. 
Electrophysiologic study and ICD placement: Indicated for patients with 
syncope or a family history of sudden cardiac death. 
Surgical myectomy: Removes tissue from hypertrophic septum and 
relieves outflow tract obstruction. Improves symptoms but does not ↓ the 
rate of sudden cardiac death. 
Percutaneous alcohol septal ablation: Has the same objective as surgical 
myectomy by injection of alcohol into a hypertrophic septum, causing local 
infarction. 
Endocarditis prophylaxis: Patients with dynamic out ow obstruction or 
mitral regurgitation should receive endocarditis prophylaxis. 

Dilated Cardiomyopathy 
Most commonly occurs in the setting of ischemic heart disease. Idiopathic 
dilated cardiomyopathy is a term used to describe a dilated left ventricle with 
a ↓ EF in the absence of systemic hypertension, CAD, chronic alcoholism, 
congenital heart disease, or other systemic diseases known to cause dilated 
cardiomyopathy. Etiologies are as follows: 
Idiopathic: A genetic predisposition may exist. n 2° to a known etiologic 
agent: 
Acute myocarditis: Infectious, toxic, or immune mediated. 
Drugs/toxins: Anthracyclines, cocaine, amphetamines, alcohol. 
Nutritional: Thiamine, carnitine de ciency. 
Collagen vascular disease (eg, Churg-Strauss syndrome). 
Chronic viral infections: HIV. 
Endocrine: Thyroid disorders, hypocalcemia, hypophosphatemia. n Late-
stage hemochromatosis. 
X-linked muscular dystrophies. 
 
SymptomS: Exertional dyspnea, fatigue, syncope, ↓ exercise tolerance, and 
edema.  
Exam reveals an ↑ JVP, a diffuse PMI, S3, S4, a holosystolic murmur of mi- 
tral regurgitation, evidence of  uid overload (eg, crackles on lung exam, 
lower extremity edema, ascites), and evidence of AF or other arrhythmias. 
KEY FACT: The following HCM patients 
should undergo risk stratification (electrophysiologic testing) and possible 
ICD placement: those with a family history of sudden death, syncope 
(especially if recurrent or exertional), nonsustained VT on Holter monitoring, 
> 3 cm thickness of the interventricular septum, or ↓ BP with exercise. 
 

DiagnoSiS 
ECG: Can be normal. If abnormal, look for evidence of left ventricular 
enlargement, conduction disorders (wide QRS, LBBB), or arrhythmias (AF, 
nonsustained VT). 
Echocardiogram: ↓ EF; dilated left ventricle. 
Laboratory evaluation: Can be helpful in diagnosing speci c etiologies 
(eg, HIV). 
Coronary angiography: Excludes ischemic heart disease. 
Endomyocardial biopsy: Not routinely recommended and generally low 
yield. 
 
trEatmEnt 
Similar to that of systolic heart failure. 
Revascularization: Appropriate for patients with ischemic dilated cardio- 
myopathy. 
Neurohormonal blockade: β-blockers, ACEIs (or ARBs), spironolactone 
(for patients with stage III or IV heart failure). 
Symptom control: Diuretics, nitrates. 
Anticoagulation: Controversial; generally used only in patients with a 
history of systemic thromboembolism, AF, or evidence of an intracardiac 
thrombus. 
Other: Hemo ltration (for patients with oliguria or renal dysfunction re- 
fractory to diuretics), cardiac resynchronization (biventricular pacing), 
ventricular assist devices, cardiac transplantation, ICDs for ↓ EF (< 35%) 
or malignant arrhythmias (eg, VT). 

TREATMENT

n NSAIDs.
n Colchicine can be useful for patients with multiple recurrent episodes.
n Steroids are often used as a last resort when patients do not respond to 

other therapies.

COMPLICATIONS

n Anticoagulation should be avoided, but conversion to hemorrhagic peri-
carditis is rare.

n Echocardiography to rule out tamponade in patients with hypotension and 
 JVP.

PERICARDIAL EFFUSION

Slowly developing effusions can be asymptomatic. Rapidly developing effu-
sions can lead to tamponade, causing severe chest pain and dyspnea. Etiolo-
gies include pericarditis, infections, uremia, malignancy, myxedema, neph-
rotic syndrome, cirrhosis, status post–cardiac surgery, and medications.

F I G U R E  3 . 8 .   Acute pericarditis on ECG. (Adapted with permission from Kasper DL et al. Harrison’s Prin-
ciples of Internal Medicine, 17th ed. New York: McGraw-Hill, 2008, Fig. 232-1.)
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T A B L E  3 . 9 .   ECG in Acute Pericarditis vs. Acute ST-Elevation MI

PATHOLOGY ST-SEGMENT ELEVATION ECG LEAD INVOLVEMENT

EVOLUTION OF ST AND T 
WAVES PR-SEGMENT DEPRESSION

Pericarditis Concave upward. All leads involved except 

aVR and V1.

ST remains elevated for 

several days; after ST 

returns to baseline, T waves 

invert.

Yes, in the majority of cases.

Acute MI Convex upward. ST elevation over the 

infarcted region only; 

reciprocal ST depression in 

opposite leads.

T waves invert within hours, 

while ST is still elevated; 

followed by Q-wave 

development.

No.

(Reproduced with permission from Kasper DL et al. Harrison’s Manual of Medicine, 16th ed. New York: McGraw-Hill, 2005: 613.) 
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Hyperlipidemia

 

Hyperlipidemia is a risk factor for CAD, stroke, and peripheral 
vascular dis- ease. Major risk factors for CAD are as follows: 
 
Age (men > 45, women > 55), cigarette smoking, 
hypertension, a family history of premature CAD (in a  rst-
degree male relative < 55 years of age or female relative < 65 
years of age), HDL < 40 mg/dL (HDL > 60 mg/dL is 
protective). 
 
Risk factor equivalents to CAD include DM and symptomatic 
noncoro- nary atherosclerotic disease (eg, carotid artery 
disease, peripheral arterial disease, abdominal aortic 
aneurysm). 

 

Diagnosis 
Obtain a fasting total cholesterol, LDL, 
HDL, and triglycerides (TG). 
The United States Preventive Services 
Task Force (USPSTF) recom- mends 
screening all men ≥ 35 years of age and 
all women ≥ 45 years of age. Begin 
screening at age 20 if any major 
cardiovascular risk factors are present. 
The National Cholesterol Education 
Program Adult Treatment Panel III 
(ATP III) recommends that adults ≥ 20 
years of age be screened at least 
once every  five years. 
The optimal age at which to stop 
screening is unknown. There is insufficient 
evidence to support the screening of 
patients > 65 years of age unless multiple 
cardiovascular risk factors are present. 
 

TreaTmenT 
Therapeutic lifestyle changes (TLC) are 
indicated for all patients with an LDL 
above the goal LDL level. Such changes 
include a low-saturated-fat, low-
cholesterol, high- ber diet; plant 
stanols/sterols (eg, vegetable oil, nuts, 
legumes, whole grains, vegetables, fruits, 
and supplements); and ↑ physical activity. 
Cholesterol-lowering medications are 
appropriate for patients who are at high or 
moderately high risk for CAD or for those 
who have not reached their LDL goal after 
three months of TLC. Statins are 
considered  rst-line therapy by virtue of 
their improved clinical cardiovascular 
outcomes. 

n Avoid exacerbating factors such as AF, tachycardia, ischemia, hyperten-
sion, fluid overload, and anemia. Aggressively control hypertension.

n ACEIs and ARBs may aid in cardiac remodeling.
n Diuresis and slowing the heart rate: -blockers and nondihydropyridine 

CCBs (eg, diltiazem, verapamil) may help symptoms but have not been 
proven to  mortality. Use caution in patients with advanced diastolic 
heart failure, who may need preload and/or chronotropy (relatively high 
heart rates) to maintain cardiac output.

Cardiomyopathies and Myocarditis

Tables 3.6 and 3.7 and the discussion below outline the etiologies, classifica-
tion, and evaluation of cardiomyopathies.

T A B L E  3 . 5 .   Indications for and Contraindications to Cardiac Transplantation

VARIABLE CRITERIA

Indications  1. End-stage heart disease that limits the prognosis for survival > 2 years or severely limits daily quality of life despite 

optimal medical and other surgical therapy.

 2. No 2° exclusion criteria.

 3. A suitable psychosocial profile and social support system.

 4. A suitable physiologic/chronologic age.

Exclusion criteria  1. Active infectious process.

 2. Recent pulmonary infarction.

 3. Insulin-requiring diabetes with evidence of end-organ damage.

 4. Irreversible pulmonary hypertension (pulmonary vascular resistance [PVR] poorly responsive to nitroprusside with 

a PVR > 2 or a pulmonary systolic pressure of > 50 mm Hg at peak dose or at a mean arterial pressure of 65–70 

mm Hg).

 5. Presence of circulating cytotoxic antibodies.

 6. Presence of active PUD.

 7. Active or recent malignancy.

 8. Presence of severe COPD or chronic bronchitis.

 9. Substance or alcohol abuse.

10. Presence of peripheral or cerebrovascular disease.

11. Other systemic diseases that would jeopardize rehabilitation posttransplant.

(Adapted with permission from Braunwald E et al. Harrison’s Principles of Internal Medicine, 15th ed. New York: McGraw-Hill, 2001.)

T A B L E  3 . 6 .   Clinical Classification of Cardiomyopathies

CATEGORY CHARACTERISTICS

Dilated Left and/or right ventricular enlargement, impaired systolic function, CHF, arrhythmias, emboli.

Restrictive Endomyocardial scarring or myocardial infiltration resulting in restriction to left and/or right ventricular filling.

Hypertrophic Disproportionate LVH, typically involving the septum more than the free wall, with or without an intraventricular systolic 

pressure gradient; usually of a nondilated left ventricular cavity.

(Adapted with permission from Kasper DL et al. Harrison’s Principles of Internal Medicine, 16th ed. New York: McGraw-Hill, 2005: 1408.)
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RESTRICTIVE CARDIOMYOPATHY

A 47-year-old man presents to the ER with shortness of breath. On evalu-
ation, he is found to have mild hypotension and tachycardia but is afe-
brile. Exam reveals an elevated JVP that  with inspiration and an ECG that 

is notable for no ST- or T-wave changes, a prolonged PR interval, and low voltages. 
Labs showed nephrotic-range proteinuria. What test is most likely to lead to a di-
agnosis in this patient?

Fat pad biopsy. This patient’s hypotension, tachycardia, Kussmaul’s sign, and 
low voltages on ECG point to an infiltrative process that has resulted in restrictive 
cardiomyopathy. The presence of nephrotic-range proteinuria limits the differen-
tial but makes amyloidosis a possible diagnosis. In this case, the diagnostic test of 
choice would be a fat pad biopsy to assess for amyloid deposition.

Infiltration or fibrosis of the myocardium causing impaired ventricular filling 
with preserved systolic function. In end-stage disease, systolic dysfunction may 
develop. Causes include amyloidosis, sarcoidosis, hemochromatosis, sclero-
derma, and radiation.

SYMPTOMS

Patients present with dyspnea, fatigue, and peripheral edema.

T A B L E  3 . 7 .   Evaluation of Cardiomyopathies

SUBTYPE

MODALITY DILATED RESTRICTIVE HYPERTROPHIC

CXR Moderate to marked cardiac 

silhouette enlargement; pulmonary 

venous hypertension.

Mild cardiac silhouette enlargement. 

Usually normal.

Mild to moderate cardiac silhouette 

enlargement.

ECG ST-segment and T-wave 

abnormalities.

Low voltage; conduction defects. ST-segment and T-wave 

abnormalities; LVH; abnormal Q 

waves.

Echocardiogram Left ventricular dilatation and 

dysfunction.

 left ventricular wall thickness; 

normal or mildly  systolic function.

Asymmetric septal hypertrophy; 

systolic anterior motion of the mitral 

valve.

Radionuclide 

studies

Left ventricular dilatation and 

dysfunction (RVG).a
Normal or mildly  systolic function 

(RVG).

Vigorous systolic function (RVG); 

perfusion defect (201Tl).a

Cardiac 

catheterization

Left ventricular dilatation and 

dysfunction;  left- and often right-

sided filling pressures;  cardiac 

output.

Normal or mildly  systolic function; 

 left- and right-sided filling 

pressures.

Vigorous systolic function; dynamic 

left ventricular outflow obstruction;  

 left- and right-sided filling 

pressures.

aRVG = radionuclide ventriculogram; 201Tl = thallium 201.

(Reproduced with permission from Kasper DL et al. Harrison’s Principles of Internal Medicine, 16th ed. New York: McGraw-Hill, 2005: 1409.)
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n An S4 and a sustained apical impulse are characteristic.
n Carotid upstrokes are bifid owing to midsystolic obstruction.

DIFFERENTIAL

n Valvular aortic stenosis: The murmur of aortic stenosis radiates to the 
neck. Aortic stenosis also has weak and delayed carotid upstrokes (parvus 
et tardus).

n Hypertensive heart disease: Not typically associated with asymmetric sep-
tal hypertrophy or outflow tract obstruction.

T A B L E  3 . 8 .   Constrictive Pericarditis vs. Restrictive Cardiomyopathy and Cardiac Tamponade

VARIABLE CONSTRICTIVE PERICARDITIS RESTRICTIVE CARDIOMYOPATHY CARDIAC TAMPONADE

History TB, cardiac surgery, radiation 

therapy, collagen vascular 

disease, trauma, prior 

pericarditis.

Amyloidosis, hemochromatosis, 

sarcoidosis.

Prior pericardial effusion, cardiac 

surgery, malignancy (eg, breast 

cancer), recent MI.

Physical exam

Pulsus paradoxus

JVP

Heart sounds

Murmurs

May be present.

Prominent x and y descents; 

Kussmaul’s sign may be 

present.

Pericardial knock.

Not typically present.

Rare.

Prominent x and y descents; 

Kussmaul’s sign may be 

present.

Prominent S4. 

Mitral and tricuspid regurgitation 

are often present.

Frequent.

Absent or diminished y descent.

Muffled.

Not typically present.

ECG Nonspecific. Right or left atrial enlargement; 

AV conduction delay; bundle 

branch block.

Low voltage; electrical alternans.

CXR Pericardial calcification. Nonspecific. Enlarged cardiac silhouette.

Echocardiography Pericardial thickening; pericardial 

effusion may be present; 

ventricular septal flattening with 

inspiration.

Atrial enlargement; moderate or 

severe diastolic dysfunction.

Pericardial effusion present; 

right ventricular collapse during 

diastole.

Hemodynamics

Equalization of diastolic 

pressures

Present. Left-sided pressures are often 

higher than right-sided 

pressures.

Present.

Dip-and-plateau sign 

(“square root” sign)

Present. Present. Not typically present.

Respiratory variation in left/

right ventricular pressure 

tracings

Discordant peak right and left 

ventricular pressures.

Concordant peak right and left 

ventricular pressures.

Variable.
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Peripheral vascular 

disease

 

Atherosclerosis of the peripheral arterial system is associated 
with the same clinical risk factors as coronary disease 
(smoking, diabetes, hypertension, and hyperlipidemia). 
 
SymptomS 
Intermittent claudication is reproducible pain in the lower 
extremity muscles that is brought on by exercise and relieved 
by rest; however, most peripheral vascular disease is 
asymptomatic. 
 
Exam 
Presents with poor distal pulses, femoral bruits, loss of hair in 
the legs and feet, slow capillary re ll, and poor wound healing 
(chronic ulceration). 
 
DiffErEntial 
Nearly all peripheral vascular disease is caused by 
atherosclerosis. Less common causes include coarctation,  
brodysplasia, retroperitoneal  bro- sis, and radiation. 
Nonarterial causes of limb pain include spinal stenosis 
(pseudoclaudica- tion), deep venous thrombosis, and 
peripheral neuropathy (often coexists with peripheral vascular 
disease in diabetics).  

DiagnoSiS 
Ankle-brachial index (ABI) < 0.90 (the 
highest ankle systolic pressure measured 
by Doppler divided by the highest brachial 
systolic pressure). 
MR and CT angiography of the lower 
extremities are useful noninvasive 
diagnostic tests  
Lower extremity angiography is the gold 
standard 
 
KEY FACT 
Proximal (type A) aortic dissection can 
present as acute paraplegia due to 
occlusion of the anterior spinal artery. 
 

 

trEatmEnt 
Aggressive cardiac risk factor reduction, 
including control of smoking, hy- 
pertension, and hyperlipidemia. 
Initiate a structured exercise rehabilitation 
program.  
Pharmacotherapy: 
Antiplatelet agents: ASA is  rst-line therapy 
for overall cardiovascu- lar event 
reduction, but data also support the use of 
ticlopidine, clopi- dogrel, and dipyridamole 
in peripheral vascular disease. 
ACEIs. 
Pentoxifylline: ↑ RBC deformability to ↑ 
capillary  flow. 
Cilostazol: Inhibits platelet aggregation 
and promotes lower arterial vasodilation. 
Surgery: Percutaneous transluminal 
angioplasty and lower extremity revas- 
cularization bypass surgery should be 
used only for severe symptoms such as 
resting pain/ischemia or threatened limb. 
Thrombolytic therapy is ap- propriate for 
acute limb ischemia. 
 
CompliCationS 
Critical leg ischemia leading to limb 
amputation. 
Even asymptomatic peripheral vascular 
disease is a major risk factor for 
adverse cardiovascular events. 

Coronary heart 
disease

 

Impairment of blood flow through the coronary arteries. 
S&S: silent ischemia, angina pectoris, ACS, sudden cardiac 
death. 
Causes: atherosclerosis, variant angina  
RF:   LDL, ¯ HDL, DMT2, Smoking, obesity, physical 
inacitivity,  CRP 

ECG, stress testing, coronary angiography 

 

Antiplatelet drugs, statins (lipid lowering), 
bb , percutaneous coronary intervention, 
acute thrombosis, fibronyltic drugs, 
coronary artery bypass grafting (CABG)  
  
Modify reversible risk factors 
(hypercholesterolemia, HTN, physical 
inactivity, obesity, smoking) 

Rheumatic fever

 

nonsuppurative, acute inflammatory complication of group A 
streptococcal pharyngeal infection, causing combinations of 
arthritis, carditis, subcutaneous nodules, erythema 
marginatum, and chorea.  
 Patients who have had rheumatic fever have about a 50% 
likelihood of having a recurrence if they have another episode 
of group A streptococcal pharyngitis that is untreated. 
 
S&S:  An initial episode of symptoms of rheumatic fever 
occurs typically about 2 to 3 wk after the streptococcal 
infection.  
Joints: migratory polyarthritis 
Heart: carditis, heart murmurs, HF 
Skin: subcutaneous nodules, erythema marginatum 
CNS: Sydenham chorea 

Diagnosis is based on applying the 
modified Jones criteria to information 
gleaned from history, examination, and 
laboratory testing. ECH, echocardiography 
  
A preceding streptococcal infection is 
suggested by a recent history of 
pharyngitis and is confirmed by one or 
more of the following: 
Positive throat culture 
Increased or preferably rising 
antistreptolysin O titer 
Positive rapid GAS antigen test in a child 
with clinical manifestations suggestive of 
streptococcal pharyngitis 

Treatment includes aspirin or other 
NSAIDs, corticosteroids during severe 
carditis, and antimicrobials to eradicate 
residual streptococcal infection and 
prevent reinfection 

M…Carditis 
A…Chorea 
J…Erythema marginatum 
O… Polyarthritis 
R… Subcutaneous nodules 

M…polyarthralgia 
 I…Elevated ESR  
N…Elevated CRP 
O…Fever 
R… prolonged PR interval on ECG 

n Table 2.1 identifies the effects of and indications for the major classes of 
cholesterol-lowering agents. Table 2.2 identifies risk categories that deter-
mine LDL cholesterol goals.

DIABETES MELLITUS (DM)

n The American Diabetes Association (ADA) recommends that DM screen-
ing be conducted every three years for those  45 years of age. However, 
the USPSTF states that evidence is insufficient to recommend for or 
against DM screening except in patients with hypertension or hyperlipi-
demia.

n The ADA’s diagnostic criteria include any of the following:
n A hemoglobin A1c (HbA1c)  6.5%. This is a new recommendation by 

the ADA.
n A fasting blood glucose level  126 mg/dL.
n Symptoms of DM (polyuria, polydipsia, weight loss) and a random 

blood glucose level  200 mg/dL.
n A two-hour blood glucose level  200 mg/dL during an oral glucose 

tolerance test.
n “Impaired fasting glucose” is defined as a fasting blood glucose level of 

110–126 mg/dL.

 
KEY FACT

Although niacin is a “jack of all trades” 
medication, its negative impact on skin 
flushing, gout, PUD, diabetes, and liver 
disease can limit its use. Taking ASA 
30 minutes before taking niacin can  
flushing.

T A B L E  2 . 1 .   Drugs Used for the Treatment of Hyperlipidemia

DRUG CLASS

EXAMPLES/
COMMENTS LDL HDL TG APPLICATIONS ADVERSE EFFECTS

HMG-CoA 

reductase 

inhibitors

Statins (eg, 

atorvastatin, 

simvastatin, 

pravastatin).

First-line medication for lowering 

the risk of cardiovascular events 

in most patients requiring lipid-

lowering medication. Primarily 

lower LDL.

Elevated LFTs, myositis. Myositis 

is more common when fibrates, 

and possibly niacin, are used 

with a statin. Monitor LFTs and 

CK.

Niacin 

(nicotinic acid)

B vitamin;  

lipoprotein (a). 

Raise HDL; lower TG and LDL 

(near-ideal effects on lipid 

profile).

Flushing limits use (affects > 50% 

of patients;  with ASA). Can 

exacerbate gout and PUD; can 

cause elevated liver enzymes and 

blood glucose.

Fibrates Gemfibrozil, 

fenofibrate.

Hypertriglyceridemia. Gallstones, hepatitis, myositis 

(especially when used with 

statins).

Bile acid–

binding resins

Cholestyramine. Used to treat elevated LDL only. 

The only lipid-lowering medication 

that is safe in pregnancy.

Gl upset (bloating/gas, 

constipation); impaired absorption 

of fat-soluble vitamins and some 

medications; worsening of high TG.

Ezetimibe Inhibitor of 

intestinal cholesterol 

transporter.

Used to treat elevated LDL. Often 

used with a statin when LDL 

goal is not reached with a statin 

alone, although clinical benefits 

are unclear.

Elevated LFTs when used in 

combination with statins.
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n MR and CT angiography of the lower extremities are useful noninvasive 
diagnostic tests (see Figure 3.17).

n Lower extremity angiography is the gold standard.

TREATMENT

n Aggressive cardiac risk factor reduction, including control of smoking, hy-
pertension, and hyperlipidemia.

n Initiate a structured exercise rehabilitation program.
n Pharmacotherapy:

n Antiplatelet agents: ASA is first-line therapy for overall cardiovascu-
lar event reduction, but data also support the use of ticlopidine, clopi-
dogrel, and dipyridamole in peripheral vascular disease.

n ACEIs.
n Pentoxifylline:  RBC deformability to  capillary flow.
n Cilostazol: Inhibits platelet aggregation and promotes lower arterial 

vaso dilation.
n Surgery: Percutaneous transluminal angioplasty and lower extremity revas-

cularization bypass surgery should be used only for severe symptoms such 
as resting pain/ischemia or threatened limb. Thrombolytic therapy is ap-
propriate for acute limb ischemia.

COMPLICATIONS

n Critical leg ischemia leading to limb amputation.
n Even asymptomatic peripheral vascular disease is a major risk factor for 

adverse cardiovascular events.

 
KEY FACT

If defined as an ABI of < 0.90, 
most peripheral vascular disease is 
asymptomatic but still confers a high risk 
of adverse cardiovascular events and 
death.

F I G U R E  3 . 1 7 .   Peripheral arterial disease. Coronal contrast-enhanced MRA shows multi-
focal atherosclerotic disease that is most severe at the origins of the common iliac (arrows) and 
right renal (arrowhead) arteries. (Reproduced with permission from USMLERx.com.)
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Rheumatic heart 
disease

 

Rheumatic heart disease is cardiac inflammation and scarring triggered by an autoimmune reaction to infection with group A streptococci. In the acute 
stage, this condition consists of pancarditis, involving inflammation of the myocardium, endocardium, and epicardium. Chronic disease is manifested by 
valvular fibrosis, resulting in stenosis and/or insufficiency. 

Vascular disease 
(Atherosclerosis)

 

Patchy intimal plaques (atheromas) that encroach on the 
lumen of medium-sized and large arteries; the plaques 
contain lipids, inflammatory cells, smooth muscle cells, and 
connective tissue. RF: include dyslipidemia, diabetes, 
cigarette smoking, family history, sedentary lifestyle, obesity, 
and hypertension. Symptoms develop when growth or rupture 
of the plaque reduces or obstructs blood flow; symptoms vary 
by artery affected. 

CT Angiography, Ultrasound 
Serum markers of inflammation. CRP 
levels > 3 mg/dL (> 3000 μg/L) are highly 
predictive of cardiovascular events. High 
levels of lipoprotein-associated 
phospholipase A2 appear to predict 
cardiovascular events in patients with a 
normal or low LDL level. 

Risk factor, lifestyle , dietary modification, 
physical activity, antiplatelet drugs 
(Aspirin, clopidogrel, prasugrel, ticagrelor), 
antiatherogenic drugs 

Angina pectoris 
 

 

Precordial discomfort or pressure due to transient myocardial 
ischemia without infarction. It is typically precipitated by 
exertion or psychologic stress and relieved by rest or 
sublingual nitroglycerin 
S&S:  Angina may be a vague, It is rarely described as pain. 
Discomfort is most commonly felt beneath the sternum, 
although location varies. Discomfort may radiate to the left 
shoulder and down the inside of the left arm, even to the 
fingers; straight through to the back; into the throat, jaws, and 
teeth; and, occasionally, down the inside of the right arm. It 
may also be felt in the upper abdomen. The discomfort of 
angina is never above the ears or below the umbilicus.  

ECG, Myocardial imaging Antiplatelet drugs, nitrates, bb, CCB, ACE-
I, statins, coronary angioplasty,  CABG  
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PULMONOLOGY (15%) 
Disease/Condition Description Diagnosis Treatment 
Acute bronchitis 

 

inflammation of the tracheobronchial tree, commonly 
following a URI. The cause is almost always a viral 
infection. 
S&S: 1-2 days cough, with or without fever, and possibly 
sputum production.  

Diagnosis is based on clinical findings. 
CXR 

Treatment is supportive; antibiotics are 
usually unnecessary. 
b agonist or anticholinergic for wheezing 
 Prognosis is excellent. 

Chronic Bronchitis

 

Chronic bronchitis is one type of COPD (chronic obstructive 
pulmonary disease). The inflamed bronchial tubes produce 
a lot of mucus. This leads to coughing and difficulty 
breathing. Cigarette smoking is the most common cause. 
Breathing in air pollution, fumes, or dust over a long period 
of time may also cause it. 

Diagnosis is based on clinical findings. 
CXR 

Smoking cessation 
Oxygen therapy 
Pulmonary rehab 

Asthma  
 
 
 
 

 

Reactive airway disease consists of three classic 
components: Airway inflammation, bronchial 
hyperresponsiveness, and reversible airflow obstruction. 
Asthma is more prevalent in blacks than whites, and, in 
childhood, asthma is more prevalent in boys than girls. 
 
PATHOPHYSIOLOGY 
■ Inhalation of allergen → production of IgE. Further 
exposure to allergen causes IgE binding to airway mast 
cells → release of inflammatory media- tors (histamine, 
leukotrienes, cytokines) → bronchospasm, airway edema 
and accumulation of eosinophils and other cells in airway. 
■ Permanent airway remodeling can occur with chronic 
asthma. 
■ Aspirin sensitive asthma: Viral respiratory illness → 
chronic nasal congestion, rhinorrhea, nasal polyps, anosmia 
followed by sensitivity to nonselective COX 
inhibitors (ASA and NSAIDs). 
 
CAUSES 
Common triggers include respiratory infections, 
environmental allergens/ irritants, weather changes, and 
exercise. Rarer causes include aspirin or NSAID 
hypersensitivity, β-blocker use, and emotional stressors. 
Risk factors for death include: 
■ Previous ICU admission/intubation 
■ More than two hospitalizations or three ED visits in the 
past year 
■ Use of systemic corticosteroids or > 2 canisters of β2-
agonist MDIs permonth 
■ Difficulty perceiving presence or severity of airflow 
obstruction 
■ Low socioeconomic status 
■ Illicit drug use 
■ Serious comorbidities 
 
SYMPTOMS/EXAM 
■ Dyspnea, wheezing, coughing, chest tightness. 
■ Fever and purulent sputum usually represent a 
complicating process such as pneumonia. 
■ Wheezes are usually present, but may be absent in either 
mild or severe cases (minimal airflow). Presence of 
inspiratory wheezing or stridor should prompt evaluation for 
upper airway obstruction. 
■ Prolonged expiratory phase. 
■ Findings suggestive of severe airway obstruction include: 
■ Poor air movement that can manifest itself as absence of 
wheezing 
■ Tachypnea (> 40 bpm) 
■ Tachycardia (> 120 bpm) 
■ Pulsus paradoxus (> 10 mm Hg) 
■ Accessory respiratory muscle use 
■ Altered mental status 
■ Hypoxemia 
■ Peak expiratory flow rate (PEF) < 100 L/min before 
treatment or PEF 
< 300 L/min after aggressive treatment 
 

 

All that wheezes is not asthma.” Consider CHF, upper airway obstruction, foreign-body 
aspiration, vocal cord dysfunction. 
■ Other causes include COPD, bronchiectasis, CF.  
 
DIAGNOSIS 
■ PEF is most predictive of the severity of exacerbation and should guide therapy. PEF < 
100 is considered severe exacerbation. 
■ Pulse oximetry is helpful to establish adequate oxygenation, but it is not a good 
indicator of ventilation. Capnography is the noninvasive method of choice for monitoring 
ventilation. 
■ ABG analysis does not predict clinical outcome and should not supersede clinical 
findings in determining need for intubation. However, stages of asthma have been 
described based on ABG findings  
■ CXR is usually normal or shows hyperinflation and is necessary only when a secondary 
process is suspected such as pneumonia, CHF, pneumothorax, or foreign body. Obtain 
CXR for all first episodes of wheezing. 
Death due to asthma is rising. 

 
 
O2 therapy to keep the O2 saturation > 90%. 
■ Inhaled β2-agonist (racemic albuterol or its R isomer levalbuterol). 
■ Amount and frequency depend on the degree of airflow obstruction. Patients with 
severe exacerbation should receive continuous therapy for at least one hour. 
■ Drug delivery is equivalent with handheld MDIs and nebulizer ther- apy in multiple 
studies; however, the latter is clinically more effective in patients who are in acute 
distress. 
■ Combination therapy with ipratropium bromide (0.5 mg per 3 mL vial) may improve 
bronchodilation and decrease the need for hospitalization and should be used for the first 
three treatments in all patients with severe exacerbations. 
■ Systemic corticosteroids. 
■ Oral and intravenous delivery equally effective. 
■ Decreases the need for hospitalization and subsequent relapse rate. 
■ Requires about 4 hours to take effect; so, administer early! 
■ Discharged patients should continue oral therapy for 3–10 days. 
■ Inhaled steroid therapy. 
■ Mainstay of outpatient treatment for controlling exacerbations 
■ Beware the expense of treatment 
■ Antibiotics are generally unnecessary. Reserve for patients with suspected underlying 
bacterial pneumonia. 
■ Magnesium sulfate is somewhat controversial but has been shown to improve airflow 
obstruction in patients with severe exacerbations. 
■ Subcutaneous epinephrine or terbutaline can be used for patients unable to adequately 
inhale due to severe bronchospasm. Give 0.2–0.5 mg of epi- nephrine (1:1000) or 0.25 
mg terbutaline every 20 minutes as needed for three doses. 
■ Heliox may be helpful. Usually delivered in an 80% (helium)/20% (O2) mixture. As the 
proportion of O2 rises, this modality becomes less effective. 
■ Assisted ventilation in severe cases of ventilatory failure with progressive 
hypercarbia and acidosis. 
Noninvasive mechanical ventilation (BiPAP) may be helpful but is not as well established 
as in CHF and COPD. Patients must be alert with intact airway reflexes. 
■ Mechanical ventilation: Use low tidal volumes (6–8 mL/kg ideal body weight), low RRs 
(10–12 bpm), and high inspiratory flow rates to allow maxi- mum time for expiration. 
Moderate hypercapnea (Paco2 < 100 mm Hg) should be allowed while maintaining a pH 
7.15–7.2. 
■ Beware of auto-PEEP and breath stacking leading to barotraumas or hypotension as 
asthma is primarily a disease of prolonged expiratory phase! 
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TREATMENT

Treatment should proceed as follows (see Table 10.15):

■ O2 therapy to keep the O2 saturation > 90%.
■ Inhaled β2-agonist (racemic albuterol or its R isomer levalbuterol).

■ Amount and frequency depend on the degree of airfl ow obstruction. 
Patients with severe exacerbation should receive continuous therapy 
for at least one hour. 

■ Drug delivery is equivalent with handheld MDIs and nebulizer ther-
apy in multiple studies; however, the latter is clinically more effective in 
patients who are in acute distress.

■ Combination therapy with ipratropium bromide (0.5 mg per 3 mL vial) may 
improve bronchodilation and decrease the need for hospitalization and should 
be used for the fi rst three treatments in all patients with severe exacerbations.

■ Systemic corticosteroids.
■ Oral and intravenous delivery equally effective.
■ Decreases the need for hospitalization and subsequent relapse rate.
■ Requires about 4 hours to take effect; so, administer early!
■ Discharged patients should continue oral therapy for 3–10 days. 

■ Inhaled steroid therapy.
■ Mainstay of outpatient treatment for controlling exacerbations
■ Beware the expense of treatment

■ Antibiotics are generally unnecessary. Reserve for patients with suspected 
underlying bacterial pneumonia.

■ Magnesium sulfate is somewhat controversial but has been shown to 
improve airfl ow obstruction in patients with severe exacerbations.

■ Subcutaneous epinephrine or terbutaline can be used for patients unable 
to adequately inhale due to severe bronchospasm. Give 0.2–0.5 mg of epi-
nephrine (1:1000) or 0.25 mg terbutaline every 20 minutes as needed for 
three doses.

■ Heliox may be helpful. Usually delivered in an 80% (helium)/20% (O2) 
mixture. As the proportion of O2 rises, this modality becomes less effective.

■ Assisted ventilation in severe cases of ventilatory failure with progressive 
hypercarbia and acidosis.

Levalbuterol is the R isomer of 

albuterol.

A normal Paco2 in the patient 

with an acute asthma exacer-

bation indicates moderately 

severe airfl ow obstruction.

Ketamine has broncholator 

effects and is the preferred 

induction agent for RSI in 

severe asthma exacerbation

T A B L E  1 0 . 1 5 .  Treatment of Acute Asthma Exacerbations

ALL PATIENTS SELECTED PATIENTS NOT USEFUL/HARMFUL

O2 (maintain SaO2 > 90%)

Inhaled bronchodilators 

Corticosteroids

Ipratropium therapy

Magnesium sulfate 

Assisted ventilation

Antibiotics 

Theophylline 

Mucolytic agents

Sedatives

T A B L E  1 0 . 1 4 .  ABG Findings in Asthma

SEVERITY PH PCO2 PO2

Mild      ↑      ↓ Normal

Moderate Normal Normal      ↓

Severe      ↓      ↑      ↓
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TREATMENT

Treatment should proceed as follows (see Table 10.15):

■ O2 therapy to keep the O2 saturation > 90%.
■ Inhaled β2-agonist (racemic albuterol or its R isomer levalbuterol).

■ Amount and frequency depend on the degree of airfl ow obstruction. 
Patients with severe exacerbation should receive continuous therapy 
for at least one hour. 

■ Drug delivery is equivalent with handheld MDIs and nebulizer ther-
apy in multiple studies; however, the latter is clinically more effective in 
patients who are in acute distress.

■ Combination therapy with ipratropium bromide (0.5 mg per 3 mL vial) may 
improve bronchodilation and decrease the need for hospitalization and should 
be used for the fi rst three treatments in all patients with severe exacerbations.

■ Systemic corticosteroids.
■ Oral and intravenous delivery equally effective.
■ Decreases the need for hospitalization and subsequent relapse rate.
■ Requires about 4 hours to take effect; so, administer early!
■ Discharged patients should continue oral therapy for 3–10 days. 

■ Inhaled steroid therapy.
■ Mainstay of outpatient treatment for controlling exacerbations
■ Beware the expense of treatment

■ Antibiotics are generally unnecessary. Reserve for patients with suspected 
underlying bacterial pneumonia.

■ Magnesium sulfate is somewhat controversial but has been shown to 
improve airfl ow obstruction in patients with severe exacerbations.

■ Subcutaneous epinephrine or terbutaline can be used for patients unable 
to adequately inhale due to severe bronchospasm. Give 0.2–0.5 mg of epi-
nephrine (1:1000) or 0.25 mg terbutaline every 20 minutes as needed for 
three doses.

■ Heliox may be helpful. Usually delivered in an 80% (helium)/20% (O2) 
mixture. As the proportion of O2 rises, this modality becomes less effective.

■ Assisted ventilation in severe cases of ventilatory failure with progressive 
hypercarbia and acidosis.

Levalbuterol is the R isomer of 

albuterol.

A normal Paco2 in the patient 

with an acute asthma exacer-

bation indicates moderately 

severe airfl ow obstruction.

Ketamine has broncholator 

effects and is the preferred 

induction agent for RSI in 

severe asthma exacerbation

T A B L E  1 0 . 1 5 .  Treatment of Acute Asthma Exacerbations

ALL PATIENTS SELECTED PATIENTS NOT USEFUL/HARMFUL

O2 (maintain SaO2 > 90%)

Inhaled bronchodilators 

Corticosteroids

Ipratropium therapy

Magnesium sulfate 

Assisted ventilation

Antibiotics 

Theophylline 

Mucolytic agents

Sedatives

T A B L E  1 0 . 1 4 .  ABG Findings in Asthma

SEVERITY PH PCO2 PO2

Mild      ↑      ↓ Normal

Moderate Normal Normal      ↓

Severe      ↓      ↑      ↓
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Chronic obstructive 
pulmonary disease 

 
 

 

Progressive chronic air ow limitation that is not fully 
reversible, resulting from chronic bronchitis and 
emphysema. Represents the fourth leading cause of death 
in the United States. Risk factors include cigarette smoking, 
a family history, α1-antitrypsin deficiency, and occupational 
dust/chemicals. Distin- guished as follows: 
Chronic bronchitis: Chronic productive cough for three 
months over two consecutive years. 
Emphysema: Abnormal enlargement of the airspaces distal 
to the terminal bronchioles with wall destruction. 
SymptomS/Exam 
Acute exacerbation is suggested by three features: 
worsening dyspnea, ↑ cough, and a change in sputum 
volume or purulence. 
Typically presents with chronic cough in the fourth or fifth 
decade of life. Dyspnea usually occurs only with moderate 
exercise. 
Chest wall hyperin ation, prolonged expiration, wheezing, 
and distant breath and heart sounds are also seen. 
Use of respiratory accessory muscles, cyanosis (“blue 
bloater” suggests chronic bronchitis), and pursed-lip 
breathing (“pink puffer” suggests emphysema) may be 
seen. Neck vein distention, a tender liver, and lower 
extremity edema suggest cor pulmonale. 
 
DiffErEntial: Acute bronchitis, asthma, bronchiectasis, CF, 
CHF. 
 

DiagnoSiS 
PFTs, particularly FEV1 (which indicates severity), are important for di- agnosis 
confirmation and for predicting disease progression. Diagnosis is confirmed by 
postbronchodilator PFTs showing an FEV1/FVC of < 0.7 and an FEV1 of < 80%. 
CXR is not required for diagnosis but may show ↓ lung markings, ↑ retro- sternal 
airspace, and hyperinflation with flattened diaphragms. 
If O2 saturation is abnormal, ABGs will show hypoxemia, hypercarbia, and acute 
respiratory acidosis during acute exacerbations (Paco2 and Pao2 are “50/50”). 
Obtain an α1-antitrypsin level with early-onset emphysema ( fth decade of life) or in the 
setting of a suggestive family history. Associated with basi- lar panlobular emphysema. 
 
 
trEatmEnt 
Acute COPD: Treatment of acute COPD differs from that of acute asthma  
Mild exacerbations: Give short-acting β2-adrenergic (albuterol) and 
anticholinergic (ipratropium) inhalers or nebulizers. 
 
Moderate exacerbations (may require hospital treatment): In addition to the above, 
consider the following: 
O2 therapy. 
Short-acting β2-agonists and anticholinergics. 
Systemic oral or IV corticosteroids help ↓ the length of exacerba- tions and improve 
FEV1. 
Antibiotics are indicated in the setting of ↑ dyspnea, cough, and sputum production. 
Stable chronic COPD: Treatment measures include the following: 
Smoking cessation. 
Immunizations for in uenza and pneumococcus. 
O2 if indicated. 
β2-adrenergic and anticholinergic agents improve pulmonary function and ↓ dyspnea. 
Long-acting agents should be used as  first-line mainte-nance therapy (β2-agonists—
salmeterol, formoterol; anticholinergics— tiotropium). 
Inhaled corticosteroids ↓ the frequency of exacerbations but may ↑ the risk of pneumonia 
and other adverse effects, and their long-term safety is unknown. 
Stage IV (very severe) COPD: Home O2 is the only treatment besides smoking 
cessation with a proven mortality benefit. 
Pulmonary rehabilitation: Associated with improved exercise toler-ance and ↓ pulmonary 
symptoms. 
Lung volume reduction surgery: ↓ hyperinflation to improve lungmechanics. Best for 
patients with severe COPD who do not respond to pulmonary rehabilitation and other 
treatments; have severe emphysema in the upper lobes; and have a low risk of surgery. 
Single- or double-lung transplantation may be indicated for patients with a low FEV1, 
hypercarbia, and cor pulmonale. 

 
 

 
Pneumonia (bacterial, 

viral, fungal, HIV) 
  

 

Pneumonia is a lower respiratory tract infection caused 
most commonly by viruses but also bacteria. Streptococcus 
pneumoniae is common in younger children and 
Mycoplasma pneumonia in children older than 5 years of 
age. 
 
SYMPTOMS/EXAM 
■ Symptoms are variable and depend upon the age of the 
child and severity of illness. Young infants may present only 
with fever, dehydration, and/or tachypnea. 

 

CXR: Lobar consolidation suggests 
bacterial pneumonia, while diffuse 
interstitial infiltrate or peribronchial cuffing 
suggests viral or M pneumonia infection. 
■ WBC count elevated but nonspecific and 
not needed routinely. 

Antibiotics: For young children, who are at 
risk for S pneumoniae, amoxicillin. For 
older children with concern for M 
pneumoniae, azithromycin. 
■ Any child discharged with the diagnosis 
of pneumonia should be reevalu- ated in 
24–48 hours to ensure appropriate 
response to therapy. 
■ Admit if infant, comorbidities, pleural 
effusion, dehydration, respiratory distress, 
or failure of outpatient therapy. 
 
COMPLICATIONS 
■ High risk of dehydration 
■ Bacteremia, with risk of developing 
second-degree infections, such as 
meningitis or septic arthritis, particularly in 
infants 
■ Empyema or pleural effusion 
■ Respiratory failure but less common 
than with other lower respiratory tract infxn 

n Use of respiratory accessory muscles, cyanosis (“blue bloater” suggests 
chronic bronchitis), and pursed-lip breathing (“pink puffer” suggests 
emphysema) may be seen. Neck vein distention, a tender liver, and lower 
extremity edema suggest cor pulmonale. 

DIFFERENTIAL

Acute bronchitis, asthma, bronchiectasis, CF, CHF.

DIAGNOSIS

n PFTs, particularly FEV1 (which indicates severity), are important for di-
agnosis confirmation and for predicting disease progression. Diagnosis is 
confirmed by postbronchodilator PFTs showing an FEV1/FVC of < 0.7 
and an FEV1 of < 80%.

n CXR is not required for diagnosis but may show  lung markings,  retro-
sternal airspace, and hyperinflation with flattened diaphragms (see Figure 
16.3).

n If O2 saturation is abnormal, ABGs will show hypoxemia, hypercarbia, and 
acute respiratory acidosis during acute exacerbations (PaCO2 and PaO2 are 
“50/50”).

n Obtain an 1-antitrypsin level with early-onset emphysema (fifth decade 
of life) or in the setting of a suggestive family history. Associated with basi-
lar panlobular emphysema.

TREATMENT 
n Acute COPD: Treatment of acute COPD differs from that of acute 

asthma (see also Tables 16.8 through 16.10):
n Mild exacerbations: Give short-acting 2-adrenergic (albuterol) and 

anticholinergic (ipratropium) inhalers or nebulizers.

 
KEY FACT

The cardinal symptoms of COPD 
exacerbation are  dyspnea,  cough, 
and  sputum volume or purulence.

 
KEY FACT

As long as the patient’s GI absorption is 
not compromised, there is no advantage 
to IV over oral corticosteroids, and oral 
corticosteroids are cheaper.

 
KEY FACT

In acute exacerbations of COPD, 
inhaled corticosteroids are not 
beneficial. 

A B

F I G U R E  1 6 . 3 .   Chronic obstructive pulmonary disease. Note the hyperinflated and hyper-
lucent lungs, flat diaphragms, increased AP diameter, narrow mediastinum, and large upper 
lobe bullae on PA (A) and lateral (B) CXR. (Reproduced with permission from Stobo JD et al. The Principles and 
Practice of Medicine, 23rd ed. Stamford, CT: Appleton & Lange, 1996: 135.)
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n Use of respiratory accessory muscles, cyanosis (“blue bloater” suggests 
chronic bronchitis), and pursed-lip breathing (“pink puffer” suggests 
emphysema) may be seen. Neck vein distention, a tender liver, and lower 
extremity edema suggest cor pulmonale. 

DIFFERENTIAL

Acute bronchitis, asthma, bronchiectasis, CF, CHF.

DIAGNOSIS

n PFTs, particularly FEV1 (which indicates severity), are important for di-
agnosis confirmation and for predicting disease progression. Diagnosis is 
confirmed by postbronchodilator PFTs showing an FEV1/FVC of < 0.7 
and an FEV1 of < 80%.

n CXR is not required for diagnosis but may show  lung markings,  retro-
sternal airspace, and hyperinflation with flattened diaphragms (see Figure 
16.3).

n If O2 saturation is abnormal, ABGs will show hypoxemia, hypercarbia, and 
acute respiratory acidosis during acute exacerbations (PaCO2 and PaO2 are 
“50/50”).

n Obtain an 1-antitrypsin level with early-onset emphysema (fifth decade 
of life) or in the setting of a suggestive family history. Associated with basi-
lar panlobular emphysema.

TREATMENT 
n Acute COPD: Treatment of acute COPD differs from that of acute 

asthma (see also Tables 16.8 through 16.10):
n Mild exacerbations: Give short-acting 2-adrenergic (albuterol) and 

anticholinergic (ipratropium) inhalers or nebulizers.

 
KEY FACT

The cardinal symptoms of COPD 
exacerbation are  dyspnea,  cough, 
and  sputum volume or purulence.

 
KEY FACT

As long as the patient’s GI absorption is 
not compromised, there is no advantage 
to IV over oral corticosteroids, and oral 
corticosteroids are cheaper.

 
KEY FACT

In acute exacerbations of COPD, 
inhaled corticosteroids are not 
beneficial. 

A B

F I G U R E  1 6 . 3 .   Chronic obstructive pulmonary disease. Note the hyperinflated and hyper-
lucent lungs, flat diaphragms, increased AP diameter, narrow mediastinum, and large upper 
lobe bullae on PA (A) and lateral (B) CXR. (Reproduced with permission from Stobo JD et al. The Principles and 
Practice of Medicine, 23rd ed. Stamford, CT: Appleton & Lange, 1996: 135.)
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n Moderate exacerbations (may require hospital treatment): In addition 
to the above, consider the following:
n O2 therapy.
n Short-acting 2-agonists and anticholinergics.
n Systemic oral or IV corticosteroids help  the length of exacerba-

tions and improve FEV1.
n Antibiotics are indicated in the setting of  dyspnea, cough, and 

sputum production.
n Stable chronic COPD: Treatment measures include the following:

n Smoking cessation.
n Immunizations for influenza and pneumococcus.
n O2 if indicated.
n 2-adrenergic and anticholinergic agents improve pulmonary function 

and  dyspnea. Long-acting agents should be used as first-line mainte-
nance therapy ( 2-agonists—salmeterol, formoterol; anticholinergics—
tiotropium).

n Inhaled corticosteroids  the frequency of exacerbations but may  the 
risk of pneumonia and other adverse effects, and their long-term safety 
is unknown.

 
KEY FACT

All patients hospitalized with 
pneumonia, exacerbations of asthma, 
or COPD should receive pneumococcal 
and influenza vaccinations if they are 
not already up to date.

 
KEY FACT

General indications for long-term 
continuous O2 therapy (24 hours/day):
n Pao2  55 mm Hg or O2 saturation 

 88%
OR
n Pao2  59 mm Hg or O2 saturation 

 89% with cor pulmonale or 
erythrocytosis (Hct > 55%)

T A B L E  1 6 . 8 .   Classification of COPD Severity and Treatment for Stable COPDa

STAGE SPIROMETRY TREATMENT FOR STABLE COPD

All stages FEV1/FVC < 0.7

I (mild) FEV1  80% of predicted Short-acting bronchodilator for relief (albuterol, ipratropium).

II (moderate) FEV1 50–79% of predicted Add long-acting 2-agonists and/or anticholinergic 

bronchodilators.

III (severe) FEV1 30–49% of predicted Also add an inhaled corticosteroid.

IV (very severe) FEV1 < 30% of predicted or

FEV1 < 50% of predicted plus chronic respiratory failure

Also add long-term O2 PRN; consider surgery.

aClassification is by the GOLD criteria.

T A B L E  1 6 . 9 .   Treatment of Acute Exacerbations of Asthma and COPD

TREATMENT ASTHMA COPD

Peak expiratory flow useful Yes No

Systemic corticosteroids Yes Yes

Antibiotics No Yes

O2 Yes Yes

Combination bronchodilator therapya Yes Unclear

Noninvasive mechanical ventilation Unclear Yes

a
2-agonist and ipratropium bromide.
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n Moderate exacerbations (may require hospital treatment): In addition 
to the above, consider the following:
n O2 therapy.
n Short-acting 2-agonists and anticholinergics.
n Systemic oral or IV corticosteroids help  the length of exacerba-

tions and improve FEV1.
n Antibiotics are indicated in the setting of  dyspnea, cough, and 

sputum production.
n Stable chronic COPD: Treatment measures include the following:

n Smoking cessation.
n Immunizations for influenza and pneumococcus.
n O2 if indicated.
n 2-adrenergic and anticholinergic agents improve pulmonary function 

and  dyspnea. Long-acting agents should be used as first-line mainte-
nance therapy ( 2-agonists—salmeterol, formoterol; anticholinergics—
tiotropium).

n Inhaled corticosteroids  the frequency of exacerbations but may  the 
risk of pneumonia and other adverse effects, and their long-term safety 
is unknown.

 
KEY FACT

All patients hospitalized with 
pneumonia, exacerbations of asthma, 
or COPD should receive pneumococcal 
and influenza vaccinations if they are 
not already up to date.

 
KEY FACT

General indications for long-term 
continuous O2 therapy (24 hours/day):
n Pao2  55 mm Hg or O2 saturation 

 88%
OR
n Pao2  59 mm Hg or O2 saturation 

 89% with cor pulmonale or 
erythrocytosis (Hct > 55%)

T A B L E  1 6 . 8 .   Classification of COPD Severity and Treatment for Stable COPDa

STAGE SPIROMETRY TREATMENT FOR STABLE COPD

All stages FEV1/FVC < 0.7

I (mild) FEV1  80% of predicted Short-acting bronchodilator for relief (albuterol, ipratropium).

II (moderate) FEV1 50–79% of predicted Add long-acting 2-agonists and/or anticholinergic 

bronchodilators.

III (severe) FEV1 30–49% of predicted Also add an inhaled corticosteroid.

IV (very severe) FEV1 < 30% of predicted or

FEV1 < 50% of predicted plus chronic respiratory failure

Also add long-term O2 PRN; consider surgery.

aClassification is by the GOLD criteria.

T A B L E  1 6 . 9 .   Treatment of Acute Exacerbations of Asthma and COPD

TREATMENT ASTHMA COPD

Peak expiratory flow useful Yes No

Systemic corticosteroids Yes Yes

Antibiotics No Yes

O2 Yes Yes

Combination bronchodilator therapya Yes Unclear

Noninvasive mechanical ventilation Unclear Yes

a
2-agonist and ipratropium bromide.
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n Stage IV (very severe) COPD: Home O2 is the only treatment besides 
smoking cessation with a proven mortality benefit.
n Pulmonary rehabilitation: Associated with improved exercise toler-

ance and  pulmonary symptoms.
n Lung volume reduction surgery:  hyperinflation to improve lung 

mechanics. Best for patients with severe COPD who do not respond 
to pulmonary rehabilitation and other treatments; have severe emphy-
sema in the upper lobes; and have a low risk of surgery. 

n Single- or double-lung transplantation may be indicated for patients 
with a low FEV1, hypercarbia, and cor pulmonale. 

Bronchiectasis

A 22-year-old woman with CF has experienced frequent cough for the 
past two years. Her cough is productive of occasionally bloody sputum. 
She has no fevers, chills, night sweats, or other symptoms suggestive of 

infection. Her most recent CXR showed peribronchial thickening. What is the most 
likely etiology of her hemoptysis?

Bronchiectasis. Airway disease is the most common cause of hemoptysis, and 
patients with CF commonly develop chronic productive cough, chronic bronchitis, 
and bronchiectasis.

Irreversible dilatation and destruction of bronchi due to cycles of infection 
and inflammation, with mucopurulent sputum production. Characterized by 
dilated airways and focal constrictive areas. 

SYMPTOMS

n Presents with cough with chronic production of purulent, foul-smelling 
sputum.

n Dyspnea, wheezing, pleuritic chest pain, and hemoptysis are all possible.
n Patients may have a history of recurrent respiratory tract infections.

 
KEY FACT

O2 therapy and smoking cessation 
are the only interventions that  
life expectancy in hypoxemic COPD 
patients.

T A B L E  1 6 . 1 0 .   Treatment of Acute COPD Exacerbations (“ABC-ON”)

THERAPY COMMENTS

Antibiotics Recommended by the American Thoracic Society for patients with an acute COPD exacerbation with a change 

in sputum amount, consistency, or color.

Bronchodilators 2-adrenergic agents (eg, albuterol) and anticholinergic agents (eg, ipratropium) are first-line therapy.

Corticosteroids Oral or IV (but not inhaled) corticosteroids help  the length of exacerbations and improve FEV1 in hospitalized 

patients.

Oxygen Use if the patient is hypoxic. Hypercarbia can result either from a  respiratory drive or from V/Q mismatch, but 

O2 therapy must not be withheld for fear of hypercarbia.

Noninvasive mechanical 

ventilation

Benefits patients with severe acute exacerbations of COPD, as it reduces in-hospital mortality,  the need for 

intubation, and diminishes hospital length of stay (see the Critical Care chapter).
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355

PED
IATRICS

■ Tachypnea often leads to decreased oral intake and dehydration.
■ Hypoxemia can be present.
■ Apnea may occur in infants.

DIFFERENTIAL

■ Pneumonia
■ Asthma exacerbation
■ Aspirated foreign body

DIAGNOSIS

■ Clinical diagnosis based on symptoms/examination
■ Rapid antigen testing of nasopharyngeal sample only as needed for cohorting 

in the hospital or risk stratifi cation in the evaluation of infantile fever
■ CXR not routinely required—hyperinfl ation, peribronchial cuffi ng, and 

atelectasis

TREATMENT

■ Supplemental O2 and suctioning
■ Trial of β agonist
■ Consider hypertonic saline if patient requires admission to the hospital
■ Admission for supportive therapy if hypoxia, respiratory distress, comorbid-

ities, or apnea present 

COMPLICATIONS

■ Apnea or respiratory failure
■ Dehydration

PNEUMONIA

Pneumonia is a lower respiratory tract infection caused most commonly by 
viruses but also bacteria. Streptococcus pneumoniae is common in younger 
children and Mycoplasma pneumonia in children older than 5 years of age 
(see Table 5.34). 

SYMPTOMS/EXAM

■ Symptoms are variable and depend upon the age of the child and severity 
of illness. Young infants may present only with fever, dehydration, and/or 
tachypnea. 

Bronchiolitis lasts for a median 

duration of 2 weeks but 25% 

of patients have symptoms for 

over 3 weeks. 

Unlike URIs, patients with 

bronchiolitis will have lower 

respiratory tract fi ndings on 

ascultation. 

Risk factors for apnea and 

therefore need for admission 

with bronchiolitis include: age 

< 1 month, preterm birth and 

age < 48 weeks, and report of 

prior apneic episode.

T A B L E  5 . 3 4 .  Etiology of Pneumonia in Children

< 1 mo Bacteria: Group B streptococci, E coli, S aureus, C trachomatis

Viruses: CMV, rubella, HSV, RSV

1 mo–5 y Viruses: RSV, infl uenza, parainfl uenza, adenovirus

Bacteria: S pneumoniae, S aureus, H infl uenza

> 5 y Viruses: Adenovirus, infl uenza

Bacteria: S pneumoniae, M pneumonia

Blok_Ch05_p263-362.indd   355 4/19/12   1:14 PM

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal E
ducation H

oldings, L
L

C
. N

ot to be redistributed or m
odified in any w

ay w
ithout perm

ission.



FIU C/O 2017 - INTERNAL MEDICINE EOR STUDY GUIDE 15 
Fungal Pneumonia 
HISTOPLASMOSIS 

 

 

Fungal pneumonia occurs when disruption of contaminated 
soil results in inhalation of fungal spores. 
HISTOPLASMOSIS 
The fungus Histoplasma capsulatum is endemic in the moist 
soil of the Mississippi and Ohio River valleys (most of the 
area between the Rocky and the Appalachian Mountains). 
Spores are concentrated where there are bat and bird 
droppings—caves, chicken coops, old buildings, etc. Severe 
or disseminated infection is more common in 
immunocompromised patients. 
 
SYMPTOMS/EXAM 
■ Infection is often clinically silent in healthy patients. 
■ Symptomatic infection is characterized by cough and 
flulike symptoms. 
■ Chronic illness typically manifests as TB-like symptoms 
(weight loss, 
fevers, malaise, hemoptysis). 
 

CXR: Often normal or showing isolated 
hilar adenopathy in primary infection (can 
look like sarcoidosis); scattered nodules 
(histoplasmomas) or upper lobe cavitary 
lesions may develop in chronic illness. 
■ Positive fungal stains, cultures, antigen 
detection, or serologic testing are 
confirmatory. 

 

Antifungals (ketoconazole or itraconazole, 
not fluconazole) are reserved for patients 
exposed to a large inoculum or those with 
severe disease, chronic illness, or 
immunosuppression. 
 
COMPLICATIONS 
■ Pericarditis 
■ Disseminated disease with multiorgan 
involvement 
■ Mediastinal granulomas 
■ Fibrosing mediastinitis (SVC syndrome, 
airway obstruction, dysphagia) 
■ Broncholithiasis: Calcified lymph nodes 
erode into adjacent bronchi 
causing wheezing, hemoptysis, cough, 
sputum production (that may con- tain 
small calcium stones) 

COCCIDIOMYCOSIS 
(VALLEY FEVER) 

 

The fungi Coccidioides immitis and Coccidioides posadasii 
are endemic to the arid soils of the southwestern United 
States and northern Mexico. Infection results from inhalation 
of dust from disturbed soil. Severe or disseminated infection 
is more common in immunocompromised patients. 
SYMPTOMS/EXAM 
■ Infection is clinically silent in most healthy individuals. 
■ Symptomatic infection is characterized by cough, 
fevers/chills, and flulike 
symptoms. 
■ Classic presentation is triad of pneumonitis, rash 
(erythema nodosum), 
and arthralgias. 

CXR: In acute infection it may be normal 
or show hilar adenopathy, thin-walled 
cavities, or unilateral infiltrates. 
■ Positive fungal stains, cultures, or 
serologic testing is confirmatory. 

 

TREATMENT 
■ Antifungals (fluconazole, itraconazole, 
ketoconazole) are reserved for patients 
with severe acute disease or those with 
chronic illness or immunosuppression. 
 
COMPLICATIONS 
Disseminated disease with multiorgan 
involvement (skin, bone, joints, CNS). 
 

BLASTOMYCOSIS  

 

The fungus Blastomyces dermatides is found in the Midwest 
and the south- eastern United States (overlapping the 
distribution of histoplasmosis, but extending farther north 
into Canada). Disease is caused by inhalation of spores. 
Dissemination occurs frequently. 
SYMPTOMS/EXAM 
■ Most common presentation is a chronic indolent 
pneumonia with weight loss, night sweats, and low-grade 
fevers. 
■ Acute pulmonary infection is characterized by cough, 
fever/chills, and flu-like symptoms. 
■ Severe pulmonary infectious do occur and can cause 
ARDS. 

CXR: Fibronodular, interstitial, or alveolar 
infiltrates. 
■ Positive fungal stains, cultures, or 
serologic testing are confirmatory. 

 

Life-threatening illness, pregnancy, 
immunocompromise, CNS disease: 
Amphotericin B. 
■ Mild to moderate illness: Itraconazole. 
■ Almost all cases require therapy. 
 
COMPLICATIONS 
Dissemination to skin (ulcerative or 
verrucous lesions), bones, joints, prostate. 
 

Aspergillus 

 

The Aspergillus fungus is commonly found growing on 
decaying vegetation (eg, leaf or compost piles). 
Aspergillosis results from inhalation of fungal spores in 
patients with underlying lung disease or 
immunosuppression. It is the most common cause of 
noncandidal invasive fungal infection in trans- plant 
patients. Symptoms result from either an allergic reaction to 
presence of fungus or invasive infection. 
SYMPTOMS/EXAM 
■ Allergic bronchopulmonary disease: Patient with 
underlying asthma or CF; fever, cough, hemoptysis, 
wheezing, malaise, rash 
■ Invasive infection: Insidious onset fever, cough, malaise, 
dyspnea; chronic sinusitis if spread to sinuses; altered 
mental 
Aspergilloma (colonization of preexisting lung cavities): 
Pleuritic chest pain, cough, hemoptysis (severe in 25%) 

Eosinophilia and high IgE levels should 
raise suspicion of allergic bron- 
chopulmonary disease; IgG antibody 
levels can help confirm diagnosis. 
■ Confirmation can be difficult; gold 
standard is identification of Aspergillus 
in tissue sample or culture. 

 

Life-threatening invasive disease should 
be treated with amphotericin B. 
■ Less severe disease can be treated with 
itraconazole or voriconazole 
(depending on extent); add steroids if 
allergic disease. 
 
COMPLICATIONS 
Include life-threatening hemoptysis, 
bronchiectasis, respiratory failure, stroke, 
endocarditis, and bone destruction. 

Pneumocystis jirovecii 
Pneumonia 

 

a common cause of pneumonia in immunosuppressed 
patients: Patients with HIV infection and CD4+ counts < 
200/μL 
Organ transplant recipients 
Patients with hematologic cancers 
Patients taking corticosteroids 
S&S:  
Fever (often > 2 weeks duration) 
■ Marked hypoxia on exertion 
■ Cough (nonproductive) 
■ Dyspnea 
■ Fatigue  

CXR 
■ Classic: Diffuse interstitial infiltrates 
■ May include: Asymmetry, nodules, 
bullae, or cavitary lesion 
■ Negative CXR reported in 15%–20% of 
patients 
■ LDH and A-a gradient frequently 
elevated 
 

Corticosteroids if Pao2< 70 mm Hg 
Treatment is with 
trimethoprim/sulfamethoxazole 
(TMP/SMX) 4 to 5 mg/kg IV or po tid for 14 
to 21 days.  
Adverse effects of treatment are more 
common among patients with AIDS and 
include rash, neutropenia, hepatitis, and 
fever. 

Pulmonary neoplasm

 

Malignancy in the epithelium of the respiratory tract 
RF: cigarette smoking, exposure with radioactive isotopes, 
polycyclic hydrocarbons, vinyl chloride, metallurgical ores, 
mustard gas 
S&S: 
• Early • Asymptomatic until late phase • Persistent Cough • 
Dyspnea • Chest and shoulder pain • Recurrent 
temperature • Recurrent infection • Blood tinged sputum • 
Wheeze • Anorexia • Weight loss • Vomiting • Hoarseness 
of voice • 
Late • Bone pain • Spinal cord compression • Chest pain • 
Dysphasia • Blurred vision • Pleural effusion • Hoarseness 
of voice • Dysphagia • Head and neck edema 
Signs symptoms depends upon location of lesion • 
Localized • Cough mostly chronic dry cough • Breathing 
symptoms • -shortness of breath and strider • Changes in 
sputum • -increased amount Hemoptysis • Pneumonia • 
Hoarseness of voice • chest pain and tightness 

CXR • CT • PET SCAN • sputum cytology 
• biopsy • thoracoscopy • bronchoscopy • 
CBC-WBC RBC • BIOPSY  
MRI • FNAC • Pleural aspirate cytology • 
Mediastinoscopy • Lymph node biopsy • 
Open lung biopsy (rare) • esophageal 
ultrasound (EUS) • lung scan spirometry, 
video assisted thoracoscopy, pulmonary 
angiography, lung scan 

Management • treatment may involve 
surgery, • radiation therapy, • 
chemotherapy • combination of these. • 
immune system therapy • (gene therapy, 
therapy with defined tumor antigens 
biological response modifiers) 
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■ Steroids are also considered fi rst-line adjuvant therapy in patients with Po2 
< 70 mm Hg and/or an A-a gradient > 35.
■ Patients with HIV have a high-incidence of hypersensitivity reactions 

to TMP-SMX (fever, rash, hepatitis etc); continued therapy should be 
based on confi rmed diagnosis. 

Tuberculosis

Infection with Mycobacterium tuberculosis, a slow-growing aerobic rod, affects 
approximately one-third of the world’s population. 

■ Transmitted human-to-human via respiratory droplets; the lungs are the 
major site of infection.

■ Humans are the only natural reservoir and usually must be in confi ned 
environments over extended periods of time to transmit the disease.

■ See Table 10.12 for TB risk factors.

T A B L E  1 0 . 1 2 .  TB Risk Factors

Immunocompromise (eg, chronic steroids, HIV, transplant)

Older age

Substance abuse

Tobacco use

Malnutrition

Systemic diseases (eg, silicosis, DM, renal failure)

Close contact with infected person

Crowded living conditions

Travel to endemic areas

Health- or residential-care work

Recent immigration

A B

F I G U R E  1 0 . 4 .  Pneumocystis pneumonia in an HIV-infected person. A. Chest radiograph depicting diffuse infi ltrates in an 
HIV-infected patient with PCP. B. High-resolution CT of the lung showing ground-glass opacifi cation in an HIV-infected
patient with PCP.

(Reproduced, with permission, from Smulian AG, Walzer PD. Chapter 207. Pneumocystis Infections. In: Longo DL, Fauci AS, 
Kasper DL, Hauser SL, Jameson JL, Loscalzo J, eds. Harrison’s Principles of Internal Medicine. 18th ed. New York:
McGraw-Hill; 2011. Figure 207.1. A&B. Photo Contributor: Dr. Cristopher Meyer.)
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generalized • Bone pain • Head ache • Mental status 
changes • Abdominal pain • Anorexia • Idiopathic weight 
loss • Pancots syndrome • Horner's syndrome • Pleural 
effusion • Svenalar syndrome 

Carcinoid tumor

 

Carcinoid tumors are rare, slow-growing cancers. They 
usually start in the lining of the digestive tract or in the 
lungs. They grow slowly and don't produce symptoms in the 
early stages. As a result, the average age of people 
diagnosed with digestive or lung carcinoids is about 60. 

 
In later stages the tumors sometimes produce hormones 
that can cause carcinoid syndrome. The syndrome causes 
flushing of the face and upper chest, diarrhea, and trouble 
breathing. 

CXR, CT Scan, radionuclide scan, sputum 
cytology, biopsy, bronchoscopy 

Surgery is the main treatment for carcinoid 
tumors. If they haven't spread to other 
parts of the body, surgery can cure the 
cancer. 

Bronchiectasis

 

Irreversible dilatation and destruction of bronchi due to 
cycles of infection and in ammation, with mucopurulent 
sputum production. Characterized by dilated airways and 
focal constrictive areas. 
SymptomS 
Presents with cough with chronic production of purulent, 
foul-smelling sputum. 
Dyspnea, wheezing, pleuritic chest pain, and hemoptysis 
are all possible. n Patients may have a history of recurrent 
respiratory tract infections. 
Most commonly associated with CF. Other associations 
include the fol- lowing: 
Postinfectious Pseudomonas, Haemophilus, TB, pertussis, 
measles, influenza, RSV, HIV. 
Immunodeficiency (CVID, IgA de ciency). 
Congenital conditions (1° ciliary dyskinesia, Kartagener’s 
syndrome). 
Autoimmune disease (SLE, RA, Sjögren’s syndrome, 
relapsing polychondritis, IBD). 
Hypersensitivity (ABPA). 
Exam reveals crackles and wheezing and, rarely, clubbing. 
Acute exacerba- tions lead to ↑ sputum production, ↑ 
dyspnea, ↑ cough and wheezing, and low-grade fever. 

DiffErEntial: COPD, interstitial  brosis, 
pneumonia, asthma. 
 
DiagnoSiS 
CBC, including differential. 
Serum immunoglobulins: Screen for CVID, 
IgA/IgG deficiency, and 
ABPA (↑ serum total IgE). 
HRCT: The best diagnostic tool for 
mapping airway abnormalities. Distribution 
aids in diagnosis (central bronchiectasis 
suggests ABPA; upper lobe involvement 
points to CF). 
Spirometry: Quanti es the degree of 
airway obstruction. 
Sputum sample: For bacterial, fungal, and 
mycobacterial cultures. n Sweat chloride 
test for CF. 
ANA, RF, and anti-Ro/La. 
 

trEatmEnt 
Antibiotics: Use a fluoroquinolone +/– an 
inhaled tobramycin solution for acute 
exacerbations. 
Bronchodilators: For probable airway in 
ammation. 
Inhaled corticosteroids: Can ↓ in ammation 
and improve dyspnea, cough, and 
pulmonary function in severe cases. 
Airway clearance: Chest physiotherapy,  
utter devices, percussive vests. 
Mucolytic agents: DNAse is helpful in 
stable CF but potentially harmful in 
patients with non-CF bronchiectasis. 
Surgical resection. 

Solitary pulmonary 
nodule 

 

 

An isolated lesion < 3 cm in diameter surrounded by 
pulmonary parenchyma. Abnormalities > 3 cm are lung 
masses and are usually malignant. Most be- nign lesions 
are infectious granulomas. 

 
SymptomS/Exam 
Often asymptomatic, but cough, hemoptysis, or dyspnea 
may be seen. Older age and a history of cigarette smoking 
raise the suspicion of cancer. Exam is often normal; 
lymphadenopathy may be seen. 
 
DiffErEntial 
Granuloma (old TB, histoplasmosis, foreign body reaction), 
bronchogenic carcinoma, metastatic disease (usually > 1), 
bronchial adenoma, round pneu- monia. 
 

DiagnoSiS 
Comparison of serial CXRs: If nodule size has been stable for two years, the nodule is 
considered benign. 
Chest CT: Characterizes nodules more effectively than CX). IV contrast will detect 
lymphadenopathy. 
PET scan: May help determine if a lesion is malignant and provide stag- ing information 
for lung cancer. 

 
 
trEatmEnt 
Most nodules > 2 cm are malignant. 
Low risk for cancer and nonconcerning radiographic pattern: Serial CT scans. 
High risk for cancer or concerning radiographic features: Biopsy/excision. 
Intermediate risk for cancer: Consider PET scan prior to biopsy. Uptake 
of glucose on PET scan is higher in malignant than in benign lesions (false positives are 
also seen in infection and sarcoid). 
 

Sarcoidosis 
 
 

 

A systemic disease of unknown etiology that primarily 
affects the lungs and lymphatics and is characterized by 
noncaseating granulomas. Commonly af- fects young and 
middle-age adults, often presenting with bilateral hilar ade- 
nopathy, pulmonary in ltrates, and skin lesions. The liver, 
lymphatics, sali- vary glands, heart, CNS, and bones may 
be involved as well. 
 
SymptomS/Exam 
Presents with nonspeci c constitutional symptoms such as 
fever, fatigue, anorexia, weight loss, and arthralgias. 
Löfgren’s syndrome presents with fever, erythema 
nodosum, polyarthral- gias, and hilar lymphadenopathy. 
Exam reveals dry crackles, lymphadenopathy, parotid 
enlargement, sple- nomegaly, uveitis, or skin changes 
(erythema nodosum). 
 
DiffErEntial 
Mycobacterial, fungal, bacterial (tularemia and brucellosis), 
and parasitic (toxoplasmosis) infection. Also includes 
berylliosis, lymphoma, hypersensitiv- ity pneumonitis, 
Wegener’s granulomatosis, and Churg-Strauss syndrome. 

 

DiagnoSiS 
There is no one de nitive diagnostic test, 
but transbronchial biopsy is the preferred 
procedure if an accessible lesion (eg, 
palpable lymph nodes or nodules) is not 
present for biopsy. 
Diagnosis requires (1) noncaseating 
granulomas on histopathology, (2) 
compatible clinical and radiographic  
findings, and (3) exclusion of other 
diseases that have a similar clinical 
picture. 
Baseline studies include the following: 
History: Emphasis on occupational and 
environmental exposure. 
Physical exam: Emphasis on the lung, 
skin, eye, liver, spleen, and heart. 
Biopsy to obtain histologic confirmation of 
noncaseating granulomas. 
CXR allows for staging of sarcoidosis. 
Stages according to CXR  findings are as 
follows: 
Stage 0: Normal CXR. 
Stage 1: Hilar lymphadenopathy. 
Stage 2: Hilar lymphadenopathy and 
interstitial infiltrates 
Stage 3: Interstitial infiltrates 
Stage 4: Fibrocystic changes. 
HRCT is often performed after CXR to 
review for suggestive  ndings, although 
chest CT is not a component of official 
staging 
LFTs, calcium, BUN/creatinine. 

trEatmEnt 
Treatment remains controversial for many 
reasons, including spontaneous remission, 
which is common; difficulty in assessing 
disease activity and se- verity; and 
variability in clinical course. 
The goal is to ↓ inflammatory response 
and prevent  fibrosis. Systemic (oral) 
glucocorticoids are the mainstay of 
treatment. 
Indications for treatment of pulmonary 
sarcoidosis include worsening pulmonary 
symptoms, declining PFTs, and worsening 
radiographic  findings. 
Indications for treatment of 
extrapulmonary sarcoidosis include 
disabling symptoms. Treat earlier if the 
patient has hypercalcemia or has ocular, 
neurologic, cardiac, or renal involvement 
in view of the potential for end- organ 
damage. 

TREATMENT

n Most nodules > 2 cm are malignant.
n Low risk for cancer and nonconcerning radiographic pattern: Serial CT 

scans.
n High risk for cancer or concerning radiographic features: Biopsy/exci-

sion. 
n Intermediate risk for cancer: Consider PET scan prior to biopsy. Uptake 

of glucose on PET scan is higher in malignant than in benign lesions 
(false s are also seen in infection and sarcoid).

Sarcoidosis

A 27-year-old woman presents with two weeks of fevers and painful nod-
ules on her shins. Her exam is notable for painful, erythematous nodules 
on her lower extremities and bilateral ankle effusions. What is the most 

appropriate next step in diagnosis?
CXR. This patient’s presentation is suspicious for sarcoidosis. Löfgren’s syn-

drome is a form of sarcoidosis involving fever, erythema nodosum, polyarthralgia, 
and hilar lymphadenopathy. Staging the disease requires documentation of the 
extent of hilar lymphadenopathy and parenchymal involvement.

A systemic disease of unknown etiology that primarily affects the lungs and 
lymphatics and is characterized by noncaseating granulomas. Commonly af-
fects young and middle-age adults, often presenting with bilateral hilar ade-
nopathy, pulmonary infiltrates, and skin lesions. The liver, lymphatics, sali-
vary glands, heart, CNS, and bones may be involved as well.

 
KEY FACT

Do not biopsy erythema nodosum, 
because it will show only panniculitis, 
not granulomas.

F I G U R E  1 6 . 9 .   Solitary pulmonary nodule, hamartoma. Transaxial image from an unen-
hanced CT shows the characteristic “popcorn” calcification of a pulmonary hamartoma  
(arrow). (Reproduced with permission from USMLERx.com.)
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Solitary Pulmonary Nodule

A 60-year-old nonsmoking man presents for follow-up of an incidental 
solitary lung nodule detected on noncontrast CT scan. The nodule is 7 mm 
in diameter with smooth borders. What is the most appropriate fol-

low-up?
Serial CT scans. The characteristics of this nodule are consistent with a benign 

etiology (< 1 cm diameter, smooth borders), and he has no risk factors for lung 
cancer. High-risk patients or nodules with concerning features (spiculated bor-
ders, > 2 cm diameter) should prompt biopsy or further imaging with contrast CT 
or PET scan.

An isolated lesion < 3 cm in diameter surrounded by pulmonary parenchyma. 
Abnormalities > 3 cm are lung masses and are usually malignant. Most be-
nign lesions are infectious granulomas.

SYMPTOMS/EXAM

Often asymptomatic, but cough, hemoptysis, or dyspnea may be seen. Older 
age and a history of cigarette smoking raise the suspicion of cancer. Exam is 
often normal; lymphadenopathy may be seen.

DIFFERENTIAL

Granuloma (old TB, histoplasmosis, foreign body reaction), bronchogenic 
carcinoma, metastatic disease (usually > 1), bronchial adenoma, round pneu-
monia.

DIAGNOSIS

n Comparison of serial CXRs: If nodule size has been stable for two years, 
the nodule is considered benign.

n Chest CT: Characterizes nodules more effectively than CXR (see Table 
16.17). IV contrast will detect lymphadenopathy. 

n PET scan: May help determine if a lesion is malignant and provide stag-
ing information for lung cancer. 

 
KEY FACT

Lesions that  in size or change in 
character are likely malignant and 
should be resected, assuming a 
low surgical risk and no evidence of 
metastatic disease.

T A B L E  1 6 . 1 7 .   Chest CT Patterns and Other Risks for Malignancy

MALIGNANT FEATURES BENIGN FEATURES

Spiculated border or corona radiata sign (linear strands radiating 

from lesion); scalloped is intermediate risk.

No or minimal calcification, or eccentric or stippled.

Doubling time one month to one year.

Size > 2 cm.

Smoking history.

Smooth border.

Laminated (“eggshell”), diffuse, central, or “popcorn” calcification 

(see Figure 16.9).

No growth over two years.
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SYMPTOMS/EXAM

n Presents with nonspecific constitutional symptoms such as fever, fatigue, 
anorexia, weight loss, and arthralgias. 

n Löfgren’s syndrome presents with fever, erythema nodosum, polyarthral-
gias, and hilar lymphadenopathy. 

n Exam reveals dry crackles, lymphadenopathy, parotid enlargement, sple-
nomegaly, uveitis, or skin changes (erythema nodosum).

DIFFERENTIAL

Mycobacterial, fungal, bacterial (tularemia and brucellosis), and parasitic 
(toxoplasmosis) infection. Also includes berylliosis, lymphoma, hypersensitiv-
ity pneumonitis, Wegener’s granulomatosis, and Churg-Strauss syndrome.

DIAGNOSIS

n There is no one definitive diagnostic test, but transbronchial biopsy is the 
preferred procedure if an accessible lesion (eg, palpable lymph nodes or 
nodules) is not present for biopsy.

n Diagnosis requires (1) noncaseating granulomas on histopathology, (2) 
compatible clinical and radiographic findings, and (3) exclusion of other 
diseases that have a similar clinical picture. 

n Baseline studies include the following:
n History: Emphasis on occupational and environmental exposure.
n Physical exam: Emphasis on the lung, skin, eye, liver, spleen, and 

heart.
n Biopsy to obtain histologic confirmation of noncaseating granulomas.
n CXR allows for staging of sarcoidosis. Stages according to CXR findings 

are as follows:
n Stage 0: Normal CXR.
n Stage 1: Hilar lymphadenopathy. 
n Stage 2: Hilar lymphadenopathy and interstitial infiltrates.
n Stage 3: Interstitial infiltrates.
n Stage 4: Fibrocystic changes.

n HRCT is often performed after CXR to review for suggestive findings, 
although chest CT is not a component of official staging (see Figure 
16.10).

n LFTs, calcium, BUN/creatinine.
n ACE level is not sensitive, and its value for disease monitoring is un-

clear.

 
KEY FACT

Transbronchial lung biopsy is the 
procedure of choice for sarcoidosis 
diagnosis if peripheral lesions (eg, 
palpable lymph nodes) are not present. 

 
KEY FACT

PFTs in sarcoidosis show a restrictive 
defect with  lung volumes (low VC, 
low TLC).

 
KEY FACT

Although the CXR stages of sarcoidosis 
do not always predict severity of 
disease, in general, the higher the stage, 
the worse the patient’s symptoms and 
PFTs. 

 
KEY FACT

The combination of bilateral hilar 
adenopathy, erythema nodosum, and 
joint symptoms (Löfgren’s syndrome) 
usually resolves with corticosteroid 
treatment.

F I G U R E  1 6 . 1 0 .   Pulmonary sarcoidosis. Transaxial CT image demonstrating nodules in 
the left lung (arrowhead) and consolidations in the right lung (arrows) centered around bron-
chovascular bundles. (Reproduced with permission from Fauci AS et al. Harrison’s Principles of Internal Medicine, 17th 
ed. New York: McGraw-Hill, 2008, Fig. 322-3.)
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Hypoventilation 

syndrome

 

Alveolar hypoventilation is caused by several disorders that are collectively referred as hypoventilation 
syndromes. Alveolar hypoventilation is defined as insufficient ventilation leading to hypercapnia, which is 
an increase in the partial pressure of carbon dioxide as measured by arterial blood gas analysis (PaCO2). 
 
Central alveolar hypoventilation: The phrase "central alveolar hypoventilation" is used to describe 
patients with alveolar hypoventilation secondary to an underlying neurologic disease. Causes of central 
alveolar hypoventilation include drugs and central nervous system (CNS) diseases such as 
cerebrovascular accidents, trauma, and neoplasms. 
 
Obesity-hypoventilation syndrome: OHS is another well-known cause of hypoventilation. Abnormal 
central ventilatory drive and obesity contribute to the development of OHS. OHS is defined as a 
combination of obesity, a body mass index greater than or equal to 30kg/m2 with awake chronic 
hypercapnia (PaCO2 >45 mm Hg), and sleep-disordered breathing. Other disorders that may cause 
hypoventilation should be ruled out first. Approximately 90% of patients with OHS also have obstructive 
sleep apnea (OSA).  Hypoventilation is worse during rapid eye movement (REM) sleep than during non-
REM sleep. 
 
Thoracic examination 
Upon thoracic examination, patients with obstructive lung disease have diffuse wheezing, hyperinflation 
(barrel chest), diffusely decreased breath sounds, hyperresonance upon percussion, and prolonged 
expiration. 
Coarse crackles beginning with inspiration may be heard, and wheezes frequently are heard upon forced 
and unforced expiration. Cyanosis may be noted if accompanying hypoxia is present. Clubbing may be 
present. 
Pulmonary hypertension 
Patients with central alveolar hypoventilation, COPD, and OHS may show evidence of pulmonary 
hypertension from examination findings. These findings include a narrowly split and loud pulmonary 
component (P2) of the second heart sound, a large a-wave component in the jugular venous pulse, a left 
parasternal (right ventricular) heave, and an S4 of right ventricular origin. A diastolic murmur indicative of 
pulmonic valve regurgitation may be auscultated.  

Diagnosis: 
CXR, CT scan, MRI, echocardiography, 
pulmonary function test, ECG, 
polysomnography 
 
Treatment: 
Positive-pressure ventilation 
Oxygen therapy 
Respiratory stimulants 
Weight loss 
Diaphragm pacing 

Pulmonary 
hypertension

 

Pulmonary hypertension is a type of high blood pressure that affects the arteries in your lungs and the right 
side of your heart. 

 
In one form of pulmonary hypertension, tiny arteries in your lungs, called pulmonary arterioles, and 
capillaries become narrowed, blocked or destroyed. This makes it harder for blood to flow through your 
lungs, and raises pressure within your lungs' arteries. As the pressure builds, your heart's lower right 
chamber (right ventricle) must work harder to pump blood through your lungs, eventually causing your 
heart muscle to weaken and fail 
 
S&S: 
Shortness of breath (dyspnea), initially while exercising and eventually while at rest 
Fatigue 
Dizziness or fainting spells (syncope) 
Chest pressure or pain 
Swelling (edema) in your ankles, legs and eventually in your abdomen (ascites) 
Bluish color to your lips and skin (cyanosis) 
Racing pulse or heart palpitations 
 
Causes 
rise in blood pressure is caused by changes in the cells that line your pulmonary arteries. These changes 
can cause the walls of the arteries to become stiff and thick, and extra tissue may form. The blood vessels 
may also become inflamed and tight. Changes in the pulmonary arteries can reduce or block blood flow 
through the blood vessels. This makes it harder for blood to flow, raising the blood pressure in the 
pulmonary arteries. 

 
Group 1: Pulmonary arterial hypertension 
Cause unknown, known as idiopathic pulmonary arterial hypertension 
A specific gene mutation that can cause pulmonary hypertension to develop in families, also called 
heritable pulmonary arterial hypertension 
Certain drugs — such as certain prescription diet drugs or illegal drugs such as methamphetamines — or 
certain toxins 
Heart abnormalities present at birth (congenital heart disease) 
Other conditions, such as connective tissue disorders (scleroderma, lupus, others), HIV infection or chronic 
liver disease (cirrhosis) 
 
Group 2: Pulmonary hypertension caused by left-sided heart disease 
Left-sided valvular heart disease, such as mitral valve or aortic valve disease 
Failure of the lower left heart chamber (left ventricle) 
 
Group 3: Pulmonary hypertension caused by lung disease 
Chronic obstructive pulmonary disease, such as emphysema 
Lung disease such as pulmonary fibrosis, a condition that causes scarring in the tissue between the lungs' 
air sacs (interstitium) 
Sleep apnea and other sleep disorders 
Long-term exposure to high altitudes in people who may be at higher risk of pulmonary hypertension 
 
Group 4: Pulmonary hypertension caused by chronic blood clots 
Chronic blood clots in the lungs (pulmonary emboli) 
 
Group 5: Pulmonary hypertension associated with other conditions that have unclear reasons why 
the pulmonary hypertension occurs 

 
Blood disorders 
Disorders that affect several organs in the body, such as sarcoidosis 
Metabolic disorders, such as glycogen storage disease 
Tumors pressing against pulmonary arteries 
Eisenmenger syndrome and pulmonary hypertension: a type of congenital heart disease, causes 
pulmonary hypertension. It's most commonly caused by a large hole in your heart between the two lower 
heart chambers (ventricles), called a ventricular septal defect.  

Complications: 
Right-sided heart enlargement, heart 
failure, blood clots, arrhythmia  
 
Diagnosis: 
Echocardiogram, CXR, ECG, right heart 
catheterization, blood tests, CT scan, MRI, 
PFT, polysomnogram, V/Q scan, open 
lung biopsy 
 
Treatment: 
Vasodilators, endothelin receptor 
antagonists, sildenafil, CCB, solubule 
guanylate cyclase (SGC) stimulators, 
digoxin, diuretics, oxygen 
 
Surgeries: atrial septostomy, transplant 
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Idiopathic pulmonary 
fibrosis

 

Most common interstitial lung disease 
Symptoms/Exam: 
Affects middle-age or older patients 
(> 50 years); presents with chronic, nonproductive cough 
and gradually worsening dyspnea over many months. 
Exam reveals bibasilar inspiratory crackles (Velcro-like), 
restrictive lung disease (↓ FVC, TLC, FRC), and ↓ gas 
exchange (DLCO). 

Lung biopsy reveals usual interstitial 
pneumonia (UIP). HRCT shows bibasilar, 
reticular patchiness with honeycombing 
and bronchiectasis in subpleural areas 

Has a poor prognosis despite 
immunosuppressive therapy; lung 
transplantation can improve survival and 
quality of life. 

Pneumoconiosis 

 

the accumulation of coal dust in the lungs and the tissue's 
reaction to its presence. [The disease is divided into 2 
categories: simple coal worker’s pneumoconiosis (SCWP) 
and complicated coal worker’s pneumoconiosis (CCWP), or 
progressive massive fibrosis (PMF), depending on the 
extent of the disease. 
 
 

S&S: 
cough or sputum production, but this is 
generally secondary to industrial bronchitis 
or smoking and not to the body's reaction 
to coal, Complicated coal worker’s 
pneumoconiosis produces cough, 
dyspnea, and lung function impairment. If 
the disease is advanced, cor pulmonale 

Diagnosis: 
CBC, sputum culture, CXR 
 
Treat symptoms 
Smoking cessation 
Oxygen therapy 
 
 
 

Cor pulmonale

 

Right ventricular enlargement secondary to a lung disorder 
that causes pulmonary artery hypertension. Right 
ventricular failure follows. Findings include peripheral 
edema, neck vein distention, hepatomegaly, and a 
parasternal lift

 

Diagnosis made clinically and by 
echocardiography 

Treat underlying condition 
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GASTROINTESTINAL/NUTRITIONAL (12%) 

Disease/Condition Description Diagnosis Treatment 

Ulcerative Colitis 
 

 

This chronic, recurrent, and ulcerative disease is 
characterized by mucosal and submucosal inflammation of 
the colon. One-third of patients have disease confined to 
the rectosigmoid, one-third have disease that extends to the 
splenic flexure, and one-third have even more proximal 
disease. See Table 11.5 for a comparison with Crohn’s 
disease. 
More common among nonsmokers, Ashkenazi Jews, and 
those with a family his- tory. Bimodal distribution: onset is 
typically from 15–30 years old, but another spike occurs at 
50–80 years of age. 
Inflammation primarily involving the rectum and sigmoid → 
mucosal and submucosal changes and ulcerations. 
■ Mild disease in 60% of cases with < 4 bowel movements 
per day and few extraintestinal manifestations. 
■ Severe disease (fulminant colitis) occurs in 15% of cases. 
SYMPTOMS/EXAM 
■ Bloody diarrhea, crampy abdominal pain, fecal urgency, 
tenesmus. 
■ Abdominal tenderness to palpation and grossly bloody 
stool are common 
exam findings. 
■ Extraintestinal manifestations are common 

Sigmoidoscopy or colonoscopy 
demonstrates continuous circumferential 
ulceration. 
■ Biopsy shows acute and chronic 
inflammation and crypt abscesses without 
the presence of granulomas. 
■ Plain films of abdomen adequate for 
diagnosis of toxic megacolon.  

 

Treatment depends on location and 
severity of disease. Mild disease can be 
managed outpatient with follow-up. 
■ Mild to moderate disease: 5-ASA 
derivative (eg, mesalamine) is mainstay of 
therapy; corticosteroids (PO ± rectal) 
indicated for persistent symptoms or flare. 
■ Avoid antidiarrheals during acute flares 
(risk of toxic megacolon). 
■ Severe colitis (up to > 6-10 bowel 
movement/day): Corticosteroids (PO/IV 
± rectal), anti-TNF, cyclosporine. 
■ Colectomy may be indicated if no 
symptom response in 7–10 days after 
therapy is initiated. 
COMPLICATIONS 
■ Lower GI bleeding, extraintestinal 
manifestations (see Table 11.6), colorectal 
cancer. 
■ Toxic megacolon: Colon dilated > 6 cm 
on radiographs with signs of systemic 
toxicity; high risk of perforation; treat with 
IVF resuscitation, broad spectrum 
antibiotics, IV corticosteroids and/or anti-
TNF therapy. Differential diagnosis 
includes infectious colitis. 

 
Crohn’s Disease 

 

 

Crohn’s disease is a chronic, recurrent, inflammatory 
disease that may affect any segment of the GI tract from 
mouth to anus. The disease is discontin- uous, with normal 
areas of bowel (skip areas) that are free from ulceration 
between affected areas. It has a propensity for the ileum 
and proximal colon (see Table 11.5). Malignancy of small 
and large intestine are three times more common in patients 
with Crohn’s disease than in the general population. 
Incidence is higher among Ashkenazi Jews, smokers, and 
those with a family history. It has a bimodal age distribution 
(peaks at age 20 and 60). 
PATHOPHYSIOLOGY 
■ Inflammation of all layers of bowel wall → deep 
ulcerations of the bowel wall → fistulas and abscesses. 
■ Bowel wall is often thickened → luminal narrowing and 
obstruction. 
■ Disease may extend to mesenteric lymph nodes. 
SYMPTOMS 
■ Abdominal pain, anorexia, diarrhea, fever, weight loss, 
malaise, extraintestinal complications (see Table 11.6). 
■ Nocturnal diarrhea often helps to differentiate Crohn’s 
disease from irritable bowel syndrome.

 

Findings depend on location and extent of disease, but may include abdominal 
tenderness (often RLQ due to terminal ileitis), anal fissures and fistulas. 
Colonoscopy with biopsy is confirmative (skip lesions, linear ulcerations, and 
noncaseating granulomas). 
■ CT scan is useful if extraluminal complications are suspected (fistulas, abscess, 
obstruction). 
■ Nonspecific lab findings: Anemia, leukocytosis, ↑ ESR and CRP, B12 deficiency, 
electrolyte abnormalities, fecal leukocytes. 
■ Plain films are not helpful in diagnosis of uncomplicated disease. 
■ Extraintestinal manifestation include: Iritis/uveitis, arthritis, pyoderma 
gangrenosum, erythema nodosum, stones (kidney, gallbladder). 
First-line therapy for mild to moderate disease includes 5-aminosalicylic acid (5-ASA) and 
antibiotics (if colonic disease; metronidazole ± ciproflox- acin) with topical ± oral steroids 
added for symptom flares. 
■ Patients with severe disease or those who are refractory to the above treat- ment 
should be treated with immunomodulating agents (azathioprine, 6-MP, methotrexate) and 
anti-TNF therapies. 
■ Patient with small bowel obstruction will usually respond to conservation therapy with 
IVF, NGT suction ± glucocorticoids. 

 
COMPLICATIONS 
Lactose intolerance, small bowel obstruction, fistulas ± abscess formation, strictures, 
hemorrhage (rarely severe), toxic megacolon, colorectal cancer. 
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Diverticular disease 

 
 

 

Diverticulitis: Inflammation of a diverticulum, which can 
result in phlegmon of the bowel wall, peritonitis, perforation, 
fistula, or abscess. The primary symptom is abdominal pain.  
Diverticulitis usually manifests with pain or tenderness in the 
left lower quadrant of the abdomen and fever. Peritoneal 
signs (eg, rebound or guarding) may be present, particularly 
with abscess or free perforation. Fistulas may manifest as 
pneumaturia, feculent vaginal discharge, or a cutaneous or 
myofascial infection of the abdominal wall, perineum, or 
upper leg. Patients with bowel obstruction have nausea, 
vomiting, and abdominal distention. 

Diagnosis is by CT.  

 

Treatment is with bowel rest, antibiotics 
(ciprofloxacin, or a 3rd-generation 
cephalosporin plus metronidazole), and 
occasionally surgery. 

Diverticulosis: presence of multiple diverticula in the colon, 
probably resulting from a lifelong low-fiber diet. Most 
diverticula are asymptomatic, but some become inflamed or 
bleed.  

Diagnosis is by colonoscopy or barium 
enema.  

Treatment varies depending on 
manifestation 

Meckel Diverticulum:  congenital sacculation of the distal 
ileum occurring in 2 to 3% of people. It is usually located 
within 100 cm of the ileocecal valve and often contains 
heterotopic gastric tissue, pancreatic tissue, or both. 
Symptoms are uncommon but include bleeding, bowel 
obstruction, and inflammation (diverticulitis).  

Diagnosis is difficult and often involves 
radionuclide scanning and barium studies.  

Treatment is surgical resection. 

Acute pancreatitis 
 
 

 
 
 
 

 

In the United States, > 80% of acute pancreatitis cases 
result from alcohol or biliary stones; only 5% of heavy 
drinkers develop pancreatitis. Twenty percent of cases are 
complicated by necrotizing pancreatitis. Pancreatitis can be 
classi- fied as either acute or chronic (see Table 11.15). 
ETIOLOGY 
■ EtOH and gallstones and, to a much lesser extent, 
trauma, account for about 90% cases of pancreatitis. 
Drugs: Azathioprine, pentamidine, sulfonamides, thiazide 
diuretics, 6MP, valproic acid, dideoxyinosine. 
■ Metabolic: Hyperlipidemia or hypercalcemia. 
■ Mechanical: Pancreas divisum, sphincter of Oddi 
dysfunction, mass. 
■ Infectious: Viruses (eg, mumps, coxsackievirus B) and, 
to a lesser extent, bacteria and parasites (eg, Ascaris 
lumbricoides). 
■ Other: Scorpion bites, hereditary pancreatitis (an 
autosomal-dominantmutation of the trypsinogen gene), 
cystic fibrosis, pregnancy. 
SYMPTOMS 
■ Acute: Sudden onset, persistent, deep epigastric pain, 
often radiating to the back that worsens when patients are 
supine and improves when they sit or lean forward. 
■ Severe nausea and vomiting are the norm; fever and 
leukocytosis may be seen if complications occur. 
 
Examination reveals upper abdominal tenderness with 
guarding and rebound. 
■ Other findings include the following: 
■ Severe cases: Distention, ileus, hypotension, tachycardia 
■ Rare: Umbilical (Cullen sign) or flank (Grey Turner sign) 
ecchymosis due to retroperitoneal hemorrhage 
■ Other: Mild jaundice with stones or xanthomata with 
hyperlipidemia 
DIFFERENTIAL 

DIAGNOSIS 
■ Elevated amylase (more sensitive) and 
lipase (more specific). 
■ While high lipase is very specific, the 
differential for elevated amylase is broad 
and also includes pancreatic tumors, 
cholecystitis, perforation (esophagus, 
bowel), intestinal ischemia, appendicitis, 
ruptured ectopic pregnancy, mumps, 
ovarian cysts, lung cancer, 
macroamylasemia, renal insufficiency, 
HIV, DKA, head trauma. 
■ High serum glucose may be seen. 
■ An ALT > 3 × normal suggests biliary 
stones over EtOH; an AST/ALT ratio > 2 
favors EtOH. 
■ AXR: May show gallstones, “sentinel 
loop” (an air-filled small bowel in the 
LUQ), and “colon cutoff sign” (abrupt 
ending of the transverse colon). 
■ RUQ ultrasound: May show 
cholelithiasis; choledocholithiasis 
(common duct stones) often missed or 
have passed. 
■ CT: If uncertain diagnosis, severe 
clinical presentation, fever > 102°F, leuko- 
cytosis, Ranson score > 3 

NPO with nasojejunal tube feeds or total 
parenteral nutrition with severe disease 
and anticipated NPO status for > 3–5 
days. 
■ Aggressive IV hydration. 
■ Pain control with narcotics. 
Broad-spectrum IV antibiotics 
(carbapenems) for severe necrotizing 
pancreatitis. 
■ For gallstone pancreatitis (elevated 
serum bilirubin, signs of biliary sepsis), 
perform ERCP for stone removal and 
cholecystectomy following recovery but 
prior to discharge. 
COMPLICATIONS 
■ Necrotizing pancreatitis: Suspect in 
setting of a persistently elevated WBC 
count (7–10 days), high fever, and shock 
(organ failure); has a poor prognosis (up to 
30% mortality and 70% risk of 
complications). If infected necrosis is 
suspected, perform percutaneous 
aspiration. If organisms are present on 
smear, surgical debridement is indicated. 
■ Pancreatic pseudocyst: A collection of 
pancreatic fluid walled off by granula- tion 
tissue; occurs in approximately 30% of 
cases but resolves spontaneously in about 
50%; drainage not required unless the 
pseudocyst is present > 6–8 weeks and is 
enlarging and symptomatic. 
■ Hypocalcemia. 
■ Other: Pseudoaneurysm, renal failure, 
ARDS, splenic vein thrombosis (which can 
lead to isolated gastric varices). 
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PATHOPHYSIOLOGY

■ Infl ammation of all layers of bowel wall → deep ulcerations of the bowel 
wall → fi stulas and abscesses.

■ Bowel wall is often thickened → luminal narrowing and obstruction.
■ Disease may extend to mesenteric lymph nodes.

SYMPTOMS

■ Abdominal pain, anorexia, diarrhea, fever, weight loss, malaise,  extraintestinal 
complications (see Table 11.6).

■ Nocturnal diarrhea often helps to differentiate Crohn’s disease from  irritable 
bowel syndrome.

EXAM

■ Findings depend on location and extent of disease, but may include 
abdominal tenderness (often RLQ due to terminal ileitis), anal fi ssures 
and fi stulas. 

Twenty-fi ve to thirty percent of 

patients with Crohn’s disease 

will manifest extraintestinal 

complications.

T A B L E  1 1 . 5 .  Distinguishing Features of Infl ammatory Bowel Disease

FEATURE CROHN’S DISEASE ULCERATIVE COLITIS

Age at onset Bimodal: 15–30, 50–80 y Bimodal: 15–30, 50–80 y

Abdominal pain Sharp, focal Crampy, associated with bowel 

movement

Bowel obstruction Common Rare

Gross hematochezia Occasionally, + hemoccult more common Common

GI involvement Mouth to anus; typically terminal ileum/proximal 

colon; perianal involvement common

Colon only; always begins in the 

rectum with continuous and uniform pro-

gression proximally; perianal involvement 

uncommon

Abscesses Common Uncommon

Pattern Segmental, transmural, eccentric Uniform, continuous

Ulceration Superfi cial to deep, linear, serpiginous Superfi cial

Histology Noncaseating granulomas, helpful but not 

necessary in making diagnosis

Crypt abscesses, epithelial necrosis, mucosal 

ulceration

Fistula/stricture Common Uncommon

Toxic megacolon Uncommon, but associated with massive GI 

bleed

Common

Extraintestinal 

manifestations

Uncommon, 25%–33% of cases Common

Surgery curative Never Often
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Biliary colic, cholecystitis, mesenteric ischemia, intestinal 
obstruction/ileus, perforated hollow viscus, inferior MI, 
dissecting aortic aneurysm, ectopic pregnancy. 
 

■ Death predicted by Ranson criteria 

  
 

Hiatal hernia

 

protrusion of the stomach through the diaphragmatic hiatus. 
Most hernias are asymptomatic, but an increased incidence 
of acid reflux may lead to symptoms of gastroesophageal 
reflux disease (GERD).  

Diagnosis is by barium swallow. Treatment is directed at symptoms of 
GERD if present. 

Gastroesophageal 
reflux disease

 

Icompetence of the lower esophageal sphincter allows 
reflux of gastric contents into the esophagus, causing 
burning pain. Prolonged reflux may lead to esophagitis, 
stricture, and rarely metaplasia or cancer.  

Clinical diagnosis 
Endoscopy for patients not responding to 
empiric treatmen 
24-h pH testing for patients with typical 
symptoms but normal endoscopy 

Treatment involves lifestyle modification, 
acid suppression using proton pump 
inhibitors, and sometimes surgical repair. 
 

Peptic Ulcer Disease

 

Erosion in a segment of the GI mucosa, typically in the 
stomach (gastric ulcer) or the first few centimeters of the 
dtuodenum (duodenal ulcer), that penetrates through the 
muscularis mucosae. Nearly all ulcers are caused by 
Helicobacter pylori infection or NSAID use.  
Symptoms typically include burning epigastric pain that is 
often relieved by food or antacids. 

Diagnosis is by endoscopy and testing for 
H. pylori.  

Treatment involves acid suppression, 
eradication of H. pylori (if present), and 
avoidance of NSAIDs. 

Gastritis 

 

Inflammation of gastric mucosa. 
CAUSES 
H. pylori bacterial infection (most common), stress, burns, 
sepsis, drugs (ASA and NSAIDs), alcohol, autoimmune 
conditions, ingestion of corrosive agents, or any condition 
causing hypotension or hypovolemia. 
SYMPTOMS 
Abdominal pain, nausea and vomiting, anorexia, but may be 
asymptomatic. 
Ten to fifteen percent of appar- ent lower GI bleeds are 
actually caused by upper GI bleeds. 

DIFFERENTIAL 
Cardiac disease, ulcers, hernia, GERD, 
gastroparesis, functional dyspepsia, 
pancreatitis, hepatitis, AAA, cholelithiasis. 
EXAM: Epigastric pain on palpation. 
DIAGNOSIS 
■ Often made empirically with no specific 
diagnostic testing required. 
■ Ancillary tests such as ECG, CXR may 
be needed to rule out complications or 
other possible diagnoses. 
■ Endoscopy with gastric biopsy is 
definitive outpatient procedure.  

Discontinue ASA, NSAID, or alcohol use. 
■ Acid suppression therapy such as PPI or 
an over-the-counter H2 blocker. 
■ Refer for outpatient testing for the 
presence of H. pylori; treat with triple 
therapy if present 
Complications: 
Ulcers or GI bleeding, perforation, 
obstruction 
■ Chronic atrophic gastritis → loss of 
gastric parietal cells (and intrinsic 
factor production) → vitamin B12 
deficiency and pernicious anemia 

Gastroenteritis 
 

Gastroenteritis is characterized by the acute onset of 
vomiting and diarrhea. Peak incidence of infection occurs 
during winter months. It is often difficult to identify the 
causative agent or pathogen in the acute setting; however, 
up to 70% of cases are caused by viruses (see Table 11.3). 
The remaining cases are largely caused by bacteria, with a 
small subset due to parasites. Infectious gastroenteritis may 
be invasive (dysenteric), causing systemic illness, or 
noninvasive, causing secretory diarrhea and few systemic 
symptoms 
Noninvasive 

Diagnosis is based on history and 
physical. 
■ The presence of gross or occult blood 
and fecal leukocytes suggests a bacterial 
cause. 
■ Stool culture is expensive and labor 
intensive, and plays a small role in 
ED diagnosis. Reserve for severely ill 
patients, immunocompromised 
patients, outbreaks, and patients recently 
on antibiotics. 

Oral rehydration may be acceptable in 
patients with mild to moderate dehydration 
if they are able to tolerate oral intake. 
These patients may be discharged with 
instructions to return if symptoms persist 
or worsen. 
■ IV-fluid resuscitation with LR or NS and 
antiemetics for patients unable to tolerate 
PO and those with severe dehydration. 
■ Consider hospitalization for the severely 
dehydrated patient. Other treatment 
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T A B L E  1 1 . 1 5 .  Acute Versus Chronic Pancreatitis

VARIABLE ACUTE PANCREATITIS CHRONIC PANCREATITIS

Pathophysiology Leakage of pancreatic enzymes into pancreatic 

and peripancreatic tissue, often secondary to 

 gallstone disease or alcoholism

Irreversible parenchymal destruction →  pancreatic 

dysfunction

Time course Abrupt onset of severe pain Persistent, recurrent episodes of severe pain

Risk factors Gallstones, alcoholism, hypercalcemia, 

 hypertriglyceridemia, trauma, drug side effects 

(thiazide diuretics, steroids), viral infections, 

 post-ERCP, scorpion bites

Alcoholism (90%), gallstones, hyperparathyroid-

ism, congenital malformation (pancreas divisum); 

may also be idiopathic

History/PE Severe epigastric pain (radiating to the back), 

nausea, vomiting, weakness, fever, shock; 

fl ank discoloration (Grey Turner sign) and 

 periumbilical discoloration (Cullen’s sign) 

Recurrent episodes of persistent epigastric 

pain, anorexia, nausea, constipation, fl atulence, 

 steatorrhea, DM

Diagnosis Increased amylase and lipase, decreased cal-

cium if severe; “sentinel loop” or “colon cutoff” 

sign on AXR; ultrasound or CT may show enlarged 

pancreas with stranding, abscess,  hemorrhage, 

necrosis, or pseudocyst

Increased or normal amylase and lipase; stool 

studies for pancreatic insuffi ciency; CT scan 

 showing pancreatic calcifi cations and sequelae 

of prior episodes of pancreatitis

Treatment Removal of offending agent if possible;  standard 

supportive measures: IV fl uids/ electrolyte 

replacement, analgesia, bowel rest, NG suction, 

nutritional support, O2. IV  antibiotics, respiratory 

support and surgical debridement if necrotizing 

pancreatitis is  present

Analgesia, exogenous lipase/trypsin, and medium 

chain fatty-acid diet, avoidance of causative agents 

(EtOH), celiac nerve block, surgery for intractable 

pain or structural causes

Prognosis 85%–90% mild, self-limited; 10%–15% severe, 

requiring ICU admission; mortality  may approach 

50% in severe cases

Can have chronic pain and pancreatic exocrine 

and endocrine dysfunction

Complications Pancreatic pseudocyst, fi stula formation, 

hypocalcemia, renal failure, ARDS, pleural 

 effusion, chronic pancreatitis, sepsis; mortality 

secondary to acute pancreatitis predicted with 

Ranson criteria

Chronic pain, malnutrition/weight loss, pancreatic 

cancer
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■ Mild systemic symptoms, including nausea, vomiting, and 
diarrhea, gener- ally not associated with fever. 
■ Patients may have mild diffuse abdominal tenderness to 
palpation and signs of dehydration. 
Invasive 
■ Characterized by more severe symptoms including fever, 
bloody diarrhea, abdominal pain, myalgias, headache, 
anorexia, and weight loss. 
■ Patients have evidence of systemic illness with fever, 
bloody stool, and more significant abdominal tenderness to 
palpation. 

■ Parasitic enteritis may be difficult to 
distinguish from other invasive causes. 
Consider in patients who travel to 
developing countries, the 
immunocompromised, the institutionalized, 
and patients with a pro- longed course not 
responsive to traditional therapy. Send 
fresh stool specimen for ova and parasite 
analysis. 

considerations depend on suspected 
etiology. 
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ABDOMINAL AND GASTROINTESTINAL 
EMERGENCIES

T A B L E  1 1 . 3 .  Common Causes of Noninvasive Gastroenteritis 

CAUSATIVE AGENT INCUBATION AND TRANSMISSION DESCRIPTION THERAPY

Viral gastroenteritis 11–72 h; person-to-person, 

fecal-oral, contaminated 

food or water, particularly 

poorly cooked or raw shellfi sh

Norwalk (6–24 mo of age) and 

rotavirus (school-aged and adult 

pts) most common agents; nausea, 

vomiting, and watery diarrhea, 

low-grade fever; may have mild 

abdominal cramps and myalgias. 

URI symptoms or PNA may occur 

with Rotavirus. 

Self-limiting; supportive care 

with PO or IV hydration and 

antiemetics

G. lamblia 1–4 wk; contaminated food 

or water, particularly water 

from remote streams and 

wells, person-to-person, 

fecal-oral transmission also 

occurs

Most common intestinal parasitic 

infection in US, backpackers, 

campers, the elderly; also 

homosexual males, persons in 

institutions; abd cramping, 

bloating, fl atus, malabsorptive 

chronic diarrhea. Trophozoites or 

cysts in stool.

Metronidazole

Staphylococcus 

aureus

1–6 h; previously cooked 

food (ham, egg salad, potato 

salad often sitting at room 

temperature for several 

hours)

Most common cause of food 

poisoning, nausea, severe vomiting, 

diarrhea, mild abdominal cramps; 

symptoms caused by preformed 

enterotoxins.

Supportive care with IV 

fl uids and symptomatic 

treatment; antibiotics 

ineffective

Bacillus cereus Emetic toxin: 2–4 h; follow-

ing ingestion of fried rice

Diarrheal toxin: 6–24 h; after 

ingestion, usually 

contaminated meat

Emetic syndrome: Abrupt onset of 

nausea, vomiting.

Diarrheal syndrome: diarrhea; with 

abdominal cramps. 

Both syndromes caused by 

preformed enterotoxins.

Supportive care with IV 

fl uids and symptomatic 

treatment; antibiotics 

ineffective 

Clostridium 

perfringens

8–24 h; previously cooked or 

reheated meats and poultry

Relatively large outbreaks com-

mon, abdominal cramps, nausea, 

minimal vomiting, and watery 

diarrhea; caused by enterotoxins 

produced in gut.

Supportive care with IV 

fl uids and symptomatic 

treatment

Vibrio cholerae 2–6 d; raw or undercooked 

seafood, fecal–oral, 

contaminated water, often 

raw oysters, large inoculum 

required

Explosive rice–water diarrhea; 

vomiting, fever, abdominal cramps, 

dehydration, lactic acidosis; 

enterotoxins are formed before 

and after bacterial colonization.

Fluid resuscitation is 

critical; signifi cant 

electrolyte imbalance can 

occur; doxy, azithromycin, 

tetracycline, or erythromycin 

may shorten the course of 

disease

(Continued)
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T A B L E  1 1 . 3 .  Common Causes of Noninvasive Gastroenteritis (Continued)

CAUSATIVE AGENT INCUBATION AND TRANSMISSION DESCRIPTION THERAPY

Enterotoxigenic 

Escherichia coli

11–72 h; fecally

contaminated water

Traveler’s diarrhea; profuse

watery diarrhea; caused by both 

heat-labile and heat-stabile

enterotoxins.

Self-limiting; supportive 

care; if severe, ciprofl oxacin

Antibiotic-

associated

enteritis

Temporally associated with 

antibiotic use

Mild severity without cramps, fever, 

or fecal leukocytes.

Withdrawal of antibiotic

Cryptosporidium 1–2 wk, fecal–oral route, 

cysts from human or animal 

sources

Most common cause of chronic 

diarrhea in AIDS patients, profuse 

watering diarrhea, abdominal 

cramping, anorexia, nausea, 

fl atulence. High risk: immuno-

compromised, animal handlers, 

children in day care, recent travel 

to Russia

Immunocompetent: 

Supportive care, 

nitazoxanide

Immunodefi cient: 

Nitazoxanide or 

paromomycin plus 

azithromycin

Scombroid fi sh 

poisoning

20–30 min, after ingestion of 

fi sh, often mahi mahi or tuna 

that has been preserved or 

refrigerated improperly

Signs and symptoms of histamine 

intoxication: facial fl ushing, 

throbbing headache, nausea, 

vomiting, diarrhea, abdominal 

cramps, bronchospasm (severe). 

Heat-stabile toxin with histamine 

like property, not due to allergic 

reaction

Diphenhydramine, if 

ineffective cimetidine or 

ranitidine 50 mg IV; 

albuterol for wheezing

Ciguatera fi sh 

poisoning

2–6 h most often, ingestion 

of ciguatoxin found in 

grouper, snapper, barracuda, 

king fi sh and jack

Late spring and summer months; 

vomiting, diarrhea, myalgias, 

weakness, paresthesias, reversal of 

hot and cold sensation 

(pathognomonic, worsen with 

alcohol consumption)

Supportive care. 

Amitriptyline effective for 

dysesthesias. Abstinence 

from alcohol, nuts, seafood 

for 3–6 mo

DIAGNOSIS

■ Diagnosis is based on history and physical.
■ The presence of gross or occult blood and fecal leukocytes suggests a bac-

terial cause. 
■ Stool culture is expensive and labor intensive, and plays a small role in 

ED diagnosis. Reserve for severely ill patients, immunocompromised 
patients, outbreaks, and patients recently on antibiotics.

■ Parasitic enteritis may be diffi cult to distinguish from other invasive 
causes. Consider in patients who travel to developing countries, the 
immunocompromised, the institutionalized, and patients with a pro-
longed course not responsive to traditional therapy. Send fresh stool speci-
men for ova and parasite analysis.
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ABDOMINAL AND GASTROINTESTINAL 
EMERGENCIES

T A B L E  1 1 . 4 .  Common Causes of Invasive Gastroenteritis

CAUSATIVE AGENT

INCUBATION AND 
TRANSMISSION DESCRIPTION TREATMENT

Salmonella sp. 8–72 h; contaminated 

food (eggs or poultry) 

or water, pet turtles, 

chicks, or lizards

Fever, abdominal pain, vomiting, 

diarrhea, myalgia, headache; many 

fecal WBCs and few RBCs. Risk of 

sepsis in infants, elderly, sickle cell 

pts, immunocompromised

Typhoid fever: Intractable fever, 

bradycardia, “rose spots” 

Ciprofl oxacin if severe illness, 

sepsis, or immunocompro-

mise; alternatives: ceftriaxone 

or azithromycin. Antidiarrheals 

contraindicated, cause 

prolonged carrier state

Shigella sp. 1–3 d; fecal–oral, 

person-to-person, 

contaminated food. 

Few as 50–100 

organisms can cause 

disease.

Ranges from mild, self-limited diar-

rheal illness to frank dysentery with 

fever, headache, abdominal pain, 

N/V and bloody diarrhea. Common 

in kids 1–5 y; febrile seizure may 

occur; many fecal WBCs and RBCs

Ciprofl oxacin ( > 17 y) 

if severe illness, sepsis, 

or immunocompromise; 

alternatives: ceftriaxone or 

azithromycin

Campylobacter sp. 1–7 d; fecally

contaminated water, 

food (poultry, eggs), 

animals or pets

Backpacker’s diarrhea. Common in 

children and young adults; acute 

onset fever and abdominal pain 

followed by diarrhea; vomiting, 

myalgias, headache often present; 

fecal RBCs and WBCs common, 

stools may become bloody or 

melanotic. Exam may mimic 

appendicitis. Complications: Reiter’s 

syndrome, Guillain Barré

Azithromycin if severely 

ill or septic; alternative: 

 erythromycin or ciprofl oxacin 

Yersinia enterolitica 1–5 d; contaminated 

food or water (milk, 

pork), fecal–oral, 

person-to-person, 

exposure to pets or 

wild animals

Children and young adults; often 

presents with fever, N/V/D (bloody 

stools in 25%), abdominal pain; 

diarrhea may persist 10–14 d; many 

fecal WBCs and RBCs. May present 

as ileocecitis or mesenteric adenitis, 

mimicking appendicitis. 

Complications: Reactive arthritis, 

erythema nodosum

Usually self-limiting; if 

severe, treat with doxy + 

aminoglycoside; alternative: 

ciprofl oxacin or Bactrim

Vibrio parahaemolyticus 4–48 h; 

Ingestion of raw or 

undercooked fi sh or 

shellfi sh

Acute diarrhea with abdominal 

cramping; N/V, fever may occur; 

may also present as rapidly 

progressive wound infection

If severe: fl uoroquinolone, 

doxy, 3rd-generation 

cephalosporin

(Continued)
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Esophagitis 

 

Esophagitis is defined as inflammation of the esophagus. The most common cause is gastroesophageal 
reflux disease (GERD). Other causes include infec- tion, retained pill, caustic ingestion, radiation, 
autoimmune and eosinophilic esophagitis. 
Infectious esophagitis is usually seen in patients who are immunosuppressed, ie, AIDS patients or bone 
marrow transplant patients. It is primarily caused by Candida albicans, though viral (primarily CMV, HSV) 
and fungal infections are also seen. 
Pill esophagitis occurs when a pill fails to pass through the esophagus causing focal esophageal 
inflammation. Structural or functional disorders of the esophagus make this more likely. Common offending 
pills include potassium chloride, ferrous sulfate, bisphosphonates, NSAIDs, and tetracycline antibiotics. 
 
 
 
 
SYMPTOMS/EXAM 
■ Substernal chest pain, odynophagia, dysphagia, and drooling are common symptoms. 
■ Oral lesions are not reliable diagnostic indicators. 
■ Patients may be severely dehydrated from poor oral intake—assess state of hydration. 
Includes functional dyspepsia, esophageal stricture, mass lesion, motility disorders, esophageal spasm, 
and cardiac disease. 
 
DIAGNOSIS 
■ Endoscopy does not =  biopsy 

For pill esophagitis, patients should be 
instructed to drink 8 oz of water with each 
pill and remain upright for at least 30 
minutes afterward. Full symptom relief 
may take up to 6 weeks. 
■ Candida albicans: Clortrimazole troches 
or nystatin swish and swallow for 1–2 
weeks can be used in patients with mild 
disease and a normal immune state. More 
advanced cases and 
immunocompromised patients should be 
treated with an oral antifungal agent such 
as fluconazole or itraconazole for 3–4 
weeks. 
■ CMV: IV ganciclovir. 
■ HSV: Oral antiviral, such as acyclovir or 
valacyclovir. 
COMPLICATIONS 
■ Dehydration, requiring admission for IV 
resuscitation 
■ Stricture, perforation, malnutrition, 
hemorrhage 
■ Disseminated infection 

Mallory-Weiss tear

 

A 1–4-cm-long tear of the mucosa and submucosa of the 
stomach (75%) or gastroesophageal junction, typically 
resulting from retching or vomiting. Most cases are mild and 
self-limited. 
 
SYMPTOMS 
Hematemesis after forceful retching and vomiting. 

EXAM: Rule out crepitus of the neck or 
peritonitis, which would suggest complete 
esophageal perforation. 
 
DIAGNOSIS 
History or endoscopy. 

TREATMENT 
Supportive and symptomatic care is 
adequate for most cases. 

Esophageal strictures

 

Lower esophageal (Schatzki) rings: Common (found in 
6–14% of upper GI exams); located in the distal esophagus. 
Often associated with hiatal hernia, congenital defects, or 
GERD. 
Webs: Less common; located in the proximal esophagus. 
Congenital. 
Strictures: Result from injury (eg, re ux, caustic, 
anastomosis). 
SymptomS/Exam: Dysphagia with solids is more severe 
than that with liquids. 
 

 
 

DiffErEntial 
Cardiac chest pain, GERD, achalasia, Chagas’ disease, esophageal tumors, esophageal 
hypomotility (scleroderma), peptic stricture. 
DiagnoSiS 
Barium esophagography: May be diagnostic. Normal peristalsis; luminal abnormality 
Endoscopy: Required to exclude esophageal stricture or tumor. 
trEatmEnt 
Esophageal dilation; PPIs to ↓ the recurrence of peptic stricture. 

 
Esophageal varices

 

dilated veins in the distal esophagus or proximal stomach 
caused by elevated pressure in the portal venous system, 
typically from cirrhosis. They may bleed massively but 
cause no other symptoms.  

Diagnosis is by upper endoscopy.  Treatment is primarily with endoscopic 
banding and IV octreotide. Sometimes a 
transjugular intrahepatic portosystemic 
shunting procedure is needed. 

Cancer of rectum, 
colon, esophagus, 

Colorectal cancer (CRC) is extremely common. 
Symptoms include blood in the stool and 
change in bowel habits. Screening is with fecal 
occult blood testing. 

Most common malignant tumor in the proximal 
two thirds of the esophagus is squamous cell 
carcinoma; adenocarcinoma is the most 
common in the distal one third.  

Etiology of stomach cancer is multifactorial, but 
Helicobacter pylori plays a significant role. 
Symptoms include early satiety, obstruction, 
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T A B L E  1 1 . 4 .  Common Causes of Invasive Gastroenteritis (Continued)

CAUSATIVE AGENT

INCUBATION AND 
TRANSMISSION DESCRIPTION TREATMENT

C. diffi cile

(pseudomembranous 

enterocolitis)

1–11 wk; recent hospi-

talization or antibiotic 

use; PCN, clindamycin, 

ampicillin, cepha-

losporins most com-

monly implicated

Fever, abdominal pain copious 

foul-smelling diarrhea, rarely 

vomiting; fecal WBCs and RBCs; 

stool C. diffi cile toxin confi rms 

diagnosis

Stop offending antibiotic, 

treat with metronidazole 

orally preferred for mild to 

mod cases; vancomycin orally 

for more severe cases; IV 

vancomycin ineffective; IV 

metronizadole may be

benefi cial

Entamoeba histolytica 1–11 wk; cysts 

transmitted through 

contaminated food or 

water, poor sanitation, 

anal–oral sexual 

practices, travel to 

developing countries

80% of carriers are asymptomatic

Acute amoebic dysentery: abrupt 

onset of fever, abdominal pain,

tenesmus, and bloody diarrhea

Chronic dysentery: malaise weight 

loss, bloating, and blood diarrhea

May develop hepatic abscess; fecal 

RBCs, WBCs common, trophozoites/

cysts in stool.

Metronidazole then 

iodoquinol or paromomycin; 

antibiotics will usually 

suffi ciently treat abscess 

as well

Enterohemorrhagic 

Escherichia coli 

O157:H7

1–4 days; contami-

nated food or water; 

undercooked meats, 

person-to-person, 

fecal–oral

Fever, abdominal pain, vomiting, grossly 

bloody diarrhea; fecal WBCs common. 

Shiga toxins-cytotoxic to intestinal 

vascular endothelium. Complications: 

HUS (5%–10% of pts) or TTP 

Supportive care; antibiotics 

not recommended as they 

may increase the incidence 

of HUS, especially in children 

TREATMENT

■ Oral rehydration may be acceptable in patients with mild to moderate 
dehydration if they are able to tolerate oral intake. These patients may be 
discharged with instructions to return if symptoms persist or worsen.

■ IV-fl uid resuscitation with LR or NS and antiemetics for patients unable to 
tolerate PO and those with severe dehydration.

■ Consider hospitalization for the severely dehydrated patient. Other treatment 
considerations depend on suspected etiology. (See Tables 11.3 and 11.4.)

PERFORATED VISCUS

Esophogeal Perforation

Please refer to Boerhaave’s syndrome. 

Gastric, Small Bowel, and Large Bowel Perforations

CAUSES

■ Gastric and Duodenal Perforations: Most often due to erosion of benign 
gastric and duodenal ulcers through wall with leakage of air and digestive 
contents into the peritoneal cavity. 
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ESOPHAGEAL RINGS,  WEBS,  AND STRICTURES

A 60-year-old man with a history of hypertension and tobacco use pre-
sents with four months of increasing difficulty swallowing solids. He is still 
able to drink liquids but has difficulty with solid foods such as meats. What 

is the most appropriate diagnostic test for this patient?
Upper endoscopy. This patient has a high risk for esophageal cancer given his 

age, tobacco use, and description of slowly progressive dysphagia for solids more 
than liquids. With a high suspicion for cancer, endoscopy will allow for definitive 
diagnosis with biopsy.

Esophageal rings, webs, and strictures are distinguished as follows (see also 
Tables 7.2 and 7.3):
n Lower esophageal (Schatzki) rings: Common (found in 6–14% of upper 

GI exams); located in the distal esophagus. Often associated with hiatal 
hernia, congenital defects, or GERD.

n Webs: Less common; located in the proximal esophagus. Congenital.
n Strictures: Result from injury (eg, reflux, caustic, anastomosis).

SYMPTOMS/EXAM

Dysphagia with solids is more severe than that with liquids.

DIFFERENTIAL

Cardiac chest pain, GERD, achalasia, Chagas’ disease, esophageal tumors, 
esophageal hypomotility (scleroderma), peptic stricture.

DIAGNOSIS

n Barium esophagography: May be diagnostic. Normal peristalsis; luminal 
abnormality is seen (see Figure 7.1C).

n Endoscopy: Required to exclude esophageal stricture or tumor.

TREATMENT

Esophageal dilation; PPIs to  the recurrence of peptic stricture.

 
KEY FACT

Schatzki rings cause intermittent large-
bolus solid-food dysphagia (“steakhouse 
syndrome”).

 
KEY FACT

Plummer-Vinson syndrome includes 
esophageal webs, dysphagia, and iron 
deficiency anemia.

T A B L E  7 . 2 .   Differential of Esophageal Rings, Webs, and Strictures

RING WEB STRICTURE

Etiology Congenital or peptic injury. Congenital. Peptic injury, caustic injury.

Esophageal 

location

Distal. Proximal. Mid-distal.

Treatment Dilation. Dilation. Dilation.

250 CHAPTER 7 GASTROENTEROLOGY AND HEPATOLOGY
D

ow
nloaded by [ Florida International U

niversity 131.94.16.10] at [06/17/16]. C
opyright ©

 M
cG

raw
-H

ill G
lobal E

ducation H
oldings, L

L
C

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.

BARRETT’S ESOPHAGUS

Intestinal metaplasia of the distal esophagus 2° to chronic GERD. Normal 
esophageal squamous epithelium is replaced by columnar epithelium and 
goblet cells (“specialized epithelium”). Found in 5–10% of patients with 
chronic GERD, and incidence  with GERD duration. Most common in 
Caucasian men > 55 years of age; overall incidence is greater in males than 
in females. The risk of adenocarcinoma is 0.5% per year. Risk factors include 
male gender, Caucasian ethnicity, and smoking.

DIAGNOSIS

n Upper endoscopy: Suggestive but not diagnostic, as it is a histologic diag-
nosis. Salmon-colored islands or “tongues” are seen extending upward 
from the distal esophagus (see Figure 7.2).

n Biopsy: Diagnostic.
n Shows metaplastic columnar epithelium and goblet cells.
n Specialized intestinal metaplasia on biopsy is associated with an  risk 

of adenocarcinoma (not squamous cell carcinoma).

TREATMENT

n Indefinite PPI therapy (GERD should be treated prior to surveillance, as 
inflammation may confound the interpretation of dysplasia).

n Adenocarcinoma surveillance is necessary only if patients are candidates 
for esophagectomy.

n Upper endoscopy with four-quadrant biopsies every 2 cm of endoscopic le-
sions.

n Screening (based on criteria from the American Society of Gastrointestinal 
Endoscopy) is as follows:
n After initial diagnosis, repeat EGD in one year for surveillance with bi-

opsies.
n Proceed according to EGD findings:

n No dysplasia: Repeat EGD every three years.
n Low-grade dysplasia: Repeat EGD within six months. If findings 

are unchanged, extend surveillance to yearly intervals.

 
KEY FACT

Screen for Barrett’s esophagus in 
patients with chronic GERD symptoms, 
especially in Caucasian men. If Barrett’s 
is not present, there is no need for 
further screening.

T A B L E  7 . 3 .   Causes of Esophageal Dysphagia

CAUSE CLUES TO DIAGNOSIS

Mechanical obstruction:

Schatzki ring

Peptic stricture

Esophageal cancer

Solids more than liquids:

Intermittent dysphagia; not progressive

Chronic heartburn; progressive dysphagia

Progressive dysphagia; age over 50

Motility disorders:

Achalasia

Diffuse esophageal spasm

Scleroderma

Solid and liquids:

Progressive dysphagia

Intermittent, not progressive; may be accompanied by chest 

pain

Chronic heartburn; Raynaud’s phenomenon

(Adapted with permission from McPhee SJ et al. Current Medical Diagnosis & Treatment 2010. 
New York: McGraw-Hill, 2010, Table 15-8.)

F I G U R E  7 . 2 .   Barrett’s esophagus 
on endoscopy. Note the pink tongues 
characteristic of Barrett’s. (Reproduced with 
permission from Fauci AS et al. Harrison’s Principles 
of Internal Medicine, 17th ed. New York: McGraw-Hill, 
2008, Fig. 285-3A.)
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stomach

 

Diagnosis is by colonoscopy.  
Treatment is surgical resection and 
chemotherapy for nodal involvement 

Symptoms are progressive dysphagia and 
weight loss.  
Diagnosis is by endoscopy, followed by CT and 
endoscopic ultrasound for staging.  
Treatment varies with stage and generally 
includes surgery with or without chemotherapy 
and radiation. Long-term survival is poor except 
for patients with local disease. 

and bleeding but tend to occur late in the 
disease.  
Diagnosis is by endoscopy, followed by CT and 
endoscopic ultrasonography for staging. 
Treatment is mainly surgery; chemotherapy 
may provide a temporary response. Long-term 
survival is poor except for patients with local 
disease. 

Acute hepatitis

 

HEPATITIS A 
The hepatitis A virus (RNA picornavirus) is endemic 
worldwide. In the United States, nearly one-half of all urban-
dwelling adults are seropositive for the anti-HAV antibody. 
Routine vaccination of children in the United States has 
shifted the burden of new cases to the adult international 
traveler. 
TRANSMISSION 
Fecal-oral via contaminated food and water worldwide. 
Incubation period is 30 days. 
SYMPTOMS 
■ Many cases are subclinical/asymptomatic (especially in 
children). 
■ Presents with flu-like illness (malaise, anorexia, 
weakness, fever) and RUQ pain followed by onset of 
jaundice, and pruritus. 
■ Atypical presentations include acute liver failure, 
cholestasis (prolonged, deep jaundice), and relapsing 
disease (2–18 weeks after initial presentation). 
■ 60% of patients recover completely in 2 months, nearly all 
in 6 months. 

DIAGNOSIS 
■ History: Inquire about ill contacts, 
substandard water supply, travel, and 
potentially contaminated foods (eg, 
shellfish and green onions). 
■ Labs: Anti-HAV IgM and anti-HAV IgG 
titers rise during acute infection. IgM titers 
peak during the first week of clinical illness 
and disappear within 3–6 months; IgG 
titers remain elevated for life. 
 

TREATMENT 
■ Supportive, rarely progresses into 
fulminant infection. 
■ Avoid alcohol and acetaminophen during 
acute infection. 
■ Treatment of an unvaccinated person 
exposed to HAV includes postexposure 
prophylaxis with HAV vaccine or immune 
globulin. 

HEPATITIS B 
Hepatitis B is a partially double-stranded DNA virus. 10% of 
infected persons will develop chronic hepatitis B infection. 
Age at infection is inversely related to the risk of chronic 
infection. Of all patients with chronic HBV, 15%–20% 
develop cirrhosis and 10%–15% develop hepatocellular 
carcinoma. 
 
 
TRANSMISSION 
■ Maternal → fetal (most common cause worldwide). 
■ Sexual or broken skin contact with body fluids (blood, 
semen, saliva, vaginal 
secretions). 
■ IDU. 
■ Blood transfusion (< 1 in 60,000 units transfused in United 
States). 
■ Far more infectious than HIV or hepatitis C. 
■ Incubation period is 6 weeks to 6 months. 
 
SYMPTOMS 
■ Symptoms similar to Hepatitis A 

HBsAg: Hepatitis B surface antigen; 
indicates active infection (acute or 
chronic). 
■ Anti-HBs: Antibody to HBsAg; indicates 
past viral infection or immunization. 
■ Anti-HBc: Antibody (IgM or IgG) to 
hepatitis B core antigen; IgM is an early 
marker of infection while IgG is the best 
marker for prior HBV exposure. IgM 
may also become detectable in 
reactivation of HBV. 
■ HBeAg: Hepatits B e antigen; 
proportional to the quantity of intact virus 
and, therefore, infectivity. Some HBV 
variants (called precore mutants) 
cannot make HBeAg. 
■ Anti-HBe: Antibody to HBeAg; resolving 
HBV infection and decreasing 
infectivity. 

Treatment of acute hepatitis is primarily 
supportive with avoidance of hep- atotoxic 
agents; transfer to transplant-capable 
center should occur in ful- minate 
hepatitis. 
■ Chronic hepatitis B: Antivirals are often 
used to suppress viral replication in those 
with evidence of ongoing infection and 
injury; approved agents include 
interferons, lamivudine, adefovir, entecavir 
and tenofovir. 
■ Postexposure prophylaxis 
■ HBsAg positive source: Completely 
vaccinated persons should receive 
booster. Partially vaccinated persons 
should receive hepatitis B immune globulin 
(HBIG) within 24 hours and complete their 
vaccination series. Unvaccinated persons 
should receive HBIG and hepatitis B 
vaccine. 
■ HBsAg unknown/negative source: 
Initiate or complete the vaccina- tion 
series. 

 
HEPATITIS C 
Hepatitis C is the most common blood-borne infection and 
the leading cause of chronic liver disease in the United 
States; 75%–85% of infected persons will develop chronic 
hepatitis C infection. 
TRANSMISSION 
■ IDA 
■ Hemodialysis 
■ Blood transfusion before 1992 
■ Clotting factor transfusion before 1987 
■ Needle stick 
■ Multiple sex partners 
■ Maternal → fetal 
■ Incubation period averages 6–7 weeks 
SYMPTOMS/EXAM 
■ Acute HCV: Most patients are asymptomatic or have only 
mild flu-like symptoms and jaundice. 

Screening: HCV antibody (positive 4–6 
weeks after infection) and qualitative PCR 
(positive 1–2 weeks after infection); screen 
patients with risk factors or persistently 
elevated transaminases 
■ Confirmatory: Qualitative PCR or 
recombinant immunoblot assay (RIBA) 

No vaccine available. 
■ Acute infection/needlestick prophylaxis: 
Currently not recommended. 
■ Chronic HCV: Treatment with 
peginterferon and ribavirin (± protease 
inhibitor, depending on genotype) can be 
curative for selected patients. 
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HEPATITIS C

Hepatitis C is the most common blood-borne infection and the leading cause 
of chronic liver disease in the United States; 75%–85% of infected persons 
will develop chronic hepatitis C infection. 

TRANSMISSION

■ IDA
■ Hemodialysis 
■ Blood transfusion before 1992
■ Clotting factor transfusion before 1987
■ Needle stick
■ Multiple sex partners
■ Maternal → fetal 
■ Incubation period averages 6–7 weeks 

SYMPTOMS/EXAM

■ Acute HCV: Most patients are asymptomatic or have only mild fl u-like 
symptoms and jaundice. 

■ Chronic HCV: Usually asymptomatic until cirrhosis develops. Also may 
 present with cryoglobulinemia associated with a vasculitic skin rash (leukocy-
toclastic vasculitis), arthralgias, sicca syndrome, and membranoproliferative 
glomerulonephritis.

DIAGNOSIS

■ Screening: HCV antibody (positive 4–6 weeks after infection) and qualitative 
PCR (positive 1–2 weeks after infection); screen patients with risk factors or 
persistently elevated transaminases

■ Confi rmatory: Qualitative PCR or recombinant immunoblot assay (RIBA)

TREATMENT

■ No vaccine available.
■ Acute infection/needlestick prophylaxis: Currently not recommended.
■ Chronic HCV: Treatment with peginterferon and ribavirin (± protease 

inhibitor, depending on genotype) can be curative for selected patients.

T A B L E  1 1 . 1 3 .  Serologic Patterns for Hepatitis B Infection

HBSAG ANTI-HBS ANTI-HBC HBEAG ANTI-HBE INTERPRETATION

+ − IgM + − Acute hepatitis B

+ − IgG + − Chronic hepatitis B with active viral replication

+ − IgG − + Chronic hepatitis B with low viral replication

− + IgG − + or − Recovery from hepatitis B (immunity)

− + − − − Vaccination (immunity)

− − IgG − − False-positive; less commonly, infection in remote past
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■ Chronic HCV: Usually asymptomatic until cirrhosis 
develops. Also may present with cryoglobulinemia 
associated with a vasculitic skin rash (leukocy- toclastic 
vasculitis), arthralgias, sicca syndrome, and 
membranoproliferative glomerulonephritis. 
HEPATITIS D 
Hepatitis D is a defective RNA virus that requires 
simultaneous presence of host hepatitis B virus to replicate. 
Transmission is similar to hepatitis B and may carry higher 
risk of fulminant disease. Diagnosis is by positive anti-HDV. 
Treatment is with interferons. 

HEPATITIS E 
Hepatitis E virus infection is uncommon in the United States, but con- sider it in your 
differential for patients returning from endemic areas (Asia, Africa, Russia). It is 
associated with fecal–oral transmission and the clinical course is similar to hepatitis A, but 
is generally more severe. The mortality rate is high in pregnant patients (10%–20%). 
Diagnosis is by positive anti- HEV IgM (acute infection) and anti-HEV (prior exposure). 
Treatment is supportive. 

Cirrhosis 
 

 

Cirrhosis is the final common pathway of many liver 
diseases that cause hepa- tocellular injury, and leading to 
fibrosis and nodular regeneration. Reversal may occur with 
treatment of some chronic liver diseases (eg, HBV, HCV). 
SYMPTOMS 
■ Fatigue, anorexia, muscle wasting, loss of libido, 
impotence, dysmenorrhea, sleep disturbance 
EXAM 
■ Stigmata of chronic liver disease: Palmar erythema, 
spider telangiectasia, Dupuytren’s contractures, 
gynecomastia, testicular atrophy, bilateral parotid 
enlargement, Terry nails (white, obscure nails) 
■ Portal hypertension: Caput medusae, splenomegaly, 
ascites, varices 
■ Hepatic encephalopathy: Fetor hepaticus, asterixis, 
confusion 

DIFFERENTIAL 
CHF, nephrotic syndrome. 
DIAGNOSIS 
■ Liver biopsy: The gold standard; also 
useful in assessing etiology 
■ Physical examination 
■ Labs: Thrombocytopenia (splenic 
sequestration), elevated INR and low 
albumin (↓ hepatic synthetic function); 
LFTs may or may not be elevated  

 

TREATMENT 
■ Abstain from any alcohol use and treat 
underlying disease when possible. 
■ Avoid NSAIDs (can cause renal 
vasoconstriction). 
■ If ascites is present, restrict dietary 
sodium and consider diuretic therapy. 
COMPLICATIONS 
■ Upper GI bleed (50% related to varices) 
■ Hepatic encephalopathy,varices, 
ascites/SBP, hepatorenal syndrome, hep- 
atopulmonary syndrome, hepatocellular 
carcinoma 

Hepatic cancer

 

Hepatocellular carcinoma accounts for most liver cancers. This type of cancer occurs more often in men 
than women. It is usually diagnosed in people age 50 or older. 

 
In most cases, the cause of liver cancer is long-term damage and scarring of the liver (cirrhosis). Cirrhosis 
may be caused by: 
Alcohol abuse 
Autoimmune diseases of the liver 
Hepatitis B or C virus infection 
Inflammation of the liver that is long-term (chronic) 
Iron overload in the body (hemochromatosis) 
People with hepatitis B or C are at high risk of liver cancer, even if they do not develop cirrhosis. 
Symptoms 
Abdominal pain or tenderness, especially in the upper-right part 
Easy bruising or bleeding 
Enlarged abdomen 
Yellow skin or eyes (jaundice) 
Unexplained weight loss 

DIAGNOSIS:  
Abdominal CT scan 
Abdominal ultrasound 
Liver biopsy 
Liver enzymes (liver function tests) 
Liver MRI 
Serum alpha fetoprotein 
TREATMENT: 
Surgery 
Radiation 
Ablation 
If the cancer can't be surgically removed 
or has spread outside the liver, there is 
usually no chance for long-term cure. 
Treatment instead focuses on improving 
and extending one's life. Treatment in this 
case is chemotherapy, and can be taken 
as pills or given through a vein (by IV).  

Cholelithiasis 
 

 

Cholelithiasis: Often asymptomatic or may present as 
follows: 
Common: Biliary colic (crampy, wavelike RUQ pain), 
abdominal bloating, dyspepsia. 
Uncommon: Nausea/vomiting (except in small bowel 
obstruction from 
gallstone ileus). 

Cholelithiasis: RUQ tenderness is 
commonly seen, but exam may be nor- 
mal. 
DiagnoSiS 
Cholelithiasis: Often an incidental  nding 
on abdominal ultrasound or CT. 

trEatmEn 
Asymptomatic cholelithiasis: No specific 
treatment is indicated (even in DM). 
Symptomatic cholelithiasis: 
Consider prophylactic cholecystectomy. 
Cholecystectomy can be postponed until 
recurrent symptoms are seen. 
The risk of recurrent symptoms is 30–50% 
per year; the risk of complications is 1–2% 
per year. 

Acute cholecystitis 
 

 

Prolonged blockage of the cystic duct, usually by an 
impacted stone → obstructive distention, inflammation, 
superinfection, and possible gangrene of the gallbladder 
(acute gangrenous cholecystitis). Acalculous cholecystitis 
occurs in the absence of cholelithiasis in chronically 
debilitated patients, classically those on TPN and trauma or 
burn victims. 
 
SYMPTOMS 
■ Patients present with RUQ abdominal pain, nausea, fever, 
and vomiting. 
■ Symptoms are typically more severe and of longer 
duration than those of biliary colic. 
 
RUQ tenderness, inspiratory arrest during deep palpation to 
the RUQ (Murphy’s sign), fever, leukocytosis, mild icterus, 
and possibly guarding or rebound tenderness. 

DIAGNOSIS 
■ CBC, amylase, lipase, and LFT panel 
should be obtained. 
■ Ultrasound may demonstrate stones, 
biliary sludge, pericholecystic fluid, a 
thickened gallbladder wall (≥ 3 mm), gas in 
the gallbladder, and an ultrasono- 
graph Murphy sign 
Obtain HIDA scan when ultrasound is 
equivocal. Non- visualization of the 
gallbladder on HIDA scan suggests acute 
cholecystitis. 
■ AXR or CT may demonstrate a fluid-
filled gallbladder with gas in the gall blad- 
der wall indicative of emphysematous 
cholecystitis, a rare but life-threatening 
complication found in older men classically 
with associated diabetes and caused by 
gas-producing organisms (eg, Clostridium 
perfringens). 

Immediate surgical consultation is 
indicated especially if the patient is febrile, 
septic, or has an emphysematous or 
gangrenous gallbladder. 
■ Hospitalize patient and begin antibiotics 
(ampicillin-sulbactam, piper- acillin-
tazobactam, fluoroquinolone, or third- or 
fourth-generation cephalosporin). 
■ Definitive therapy is cholecystectomy; 
percutaneous drain placement is an 
alternative in the unstable patient. 
■ Since 50% of cases resolve 
spontaneously, hemodynamically stable 
patients with significant medical problems 
(eg, diabetes) can initially be managed 
medically with a 4- to 6-week delay in 
surgical treatment. 
COMPLICATIONS 
Gangrene, empyema, perforation, 
gallstone ileus, fistulization, sepsis, 
abscess formation. 

Cholangitis

 

Acute bacterial cholangitis is an infection of the biliary tree 
resulting from biliary obstruction and stasis. Gram-negative 
enterics (eg, E. coli, Enterobacter, Pseudomonas) are 
commonly identified pathogens. Risk factors include gall- 
stones (85% of cases), bile duct stricture, ampullary 
carcinoma, and pancreatic pseudocyst. 
Note that primary sclerosing cholangitis is a different entitiy. 
It is an indolent and most likely autoimmune process 
characterized by progressive inflammation of the biliary 
tree, often associated with ulcerative colitis. 
SYMPTOMS/EXAM 
■ Charcot’s triad—RUQ pain, jaundice, and fevers/chills – is 
classic, present in 70% of patients. 
■ Reynolds’ pentad, Charcot’s triad plus shock and altered 
mental status, may be present in severe cholangitis (often 
termed acute suppurative cholangitis) and suggests sepsis. 

Leukocystosis (80% of patients), 
increased bilirubin (80% of cases), and 
increased alkaline phosphatase. 
■ Obtain blood cultures. 
■ Ultrasound or CT may be a useful 
adjunct, but diagnosis is often clinical. 
■ ERCP is both diagnostic and 
therapeutic.

 

Broad-spectrum IV antibiotic treatment: 
Ampicillin-sulbactam, piperacil- lin-
tazobactam, ceftriaxone + metronidazole, 
meropenem, or ampicillin + gentamicin + 
metronidazole. 
■ Patients often require ICU admission for 
monitoring, hydration, and vasopressors. 
■ Acute suppurative cholangitis requires 
emergent bile duct decompression via 
ERCP sphincterotomy, percutaneous 
transhepatic drainage, or open 
decompression. 

n RUQ ultrasound: Less sensitive than HIDA scan but more readily 
available. Shows gallbladder wall thickening, pericholecystic fluid, 
and localization of stones (see Figure 7.13). A sonographic Murphy’s 
sign (focal gallbladder tenderness under a transducer) has a 90% posi-
tive predictive value. Low sensitivity (50%) for choledocholithiasis.

n HIDA scan: High sensitivity (95%) and specificity (90%). Assesses 
cystic duct patency;  in the setting of a  gallbladder uptake with 
preserved excretion into the small bowel. CCK stimulation assesses 
gallbladder contractility and aids in the diagnosis of acalculous chole-
cystitis.

TREATMENT

n Asymptomatic cholelithiasis: No specific treatment is indicated (even in 
DM).

n Symptomatic cholelithiasis:
n Consider prophylactic cholecystectomy.
n Cholecystectomy can be postponed until recurrent symptoms are seen.
n The risk of recurrent symptoms is 30–50% per year; the risk of com-

plications is 1–2% per year.
n Cholecystitis:

n Antibiotics can be withheld in the setting of mild and uncomplicated 
disease.

n IV antibiotics: Provide coverage of gram-  enteric bacteria and en-
terococcus with antibiotics such as ampicillin and gentamicin (or am-
picillin/sulbactam if the patient is ill).

n Bowel rest.
n Cholecystectomy should be performed after symptom resolution but 

prior to discharge.

COMPLICATIONS

n Gangrenous cholecystitis: The most common complication of cholecys-
titis (affects up to 20%), particularly in diabetics and the elderly. Patients 
appear septic.

n Emphysematous cholecystitis: 2° infection of the gallbladder with gas-
forming organisms. More common in diabetics and the elderly; associated 
with high mortality. Gangrene and perforation may follow.

A B

F I G U R E  7 . 1 3 .   Gallstone disease. (A) Cholelithiasis. Ultrasound image of the gallbladder shows a gallstone (arrow) with posterior shad-
owing. (B) Acute cholecystitis. Ultrasound image shows a gallstone (red arrow), a thickened gallbladder wall (arrowheads), and pericholecys-
tic fluid (white arrow). L = liver. (Reproduced with permission from USMLERx.com.)
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■ Obtain HIDA scan when ultrasound is equivocal (see Figure 11.11). Non-
visualization of the gallbladder on HIDA scan suggests acute cholecystitis. 

■ AXR or CT may demonstrate a fl uid-fi lled gallbladder with gas in the  gall blad-
der wall indicative of emphysematous cholecystitis, a rare but life-threatening 
 complication found in older men classically with  associated diabetes and caused 
by gas-producing organisms  (eg, Clostridium perfringens).

TREATMENT

■ Immediate surgical consultation is indicated especially if the patient is 
febrile, septic, or has an emphysematous or gangrenous gallbladder.

■ Hospitalize patient and begin antibiotics (ampicillin-sulbactam, piper-
acillin-tazobactam, fl uoroquinolone, or third- or fourth-generation 
cephalosporin). 

■ Defi nitive therapy is cholecystectomy; percutaneous drain placement is an 
alternative in the unstable patient. 

■ Since 50% of cases resolve spontaneously, hemodynamically stable 
patients with signifi cant medical problems (eg, diabetes) can initially 
be managed medically with a 4- to 6-week delay in surgical treatment.

COMPLICATIONS

Gangrene, empyema, perforation, gallstone ileus, fi stulization, sepsis, abscess 
formation.

A 62-year-old woman with a history of gallstones presents with fever, 
hypotension, RUQ abdominal pain, and jaundice. What is the most likely 
diagnosis? 

Cholangitis.

F I G U R E  1 1 . 1 0 .  Acute cholecystitis. The arrowheads indicate the thickened gallbladder 
wall. There are several stones in the gallbladder (arrows) throwing acoustic shadows. 
Also seen is pericholecystic fl uid.

(Reproduced, with permission, from Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, 
Hunter JG, Matthews JB, Pollock RE, eds. Schwartz’s Principles of Surgery. 9th ed. New York: 
McGraw-Hill; 2010.)
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Celiac disease

 

An immunologically mediated disease in genetically 
susceptible people caused by intolerance to gluten, 
resulting in mucosal inflammation and villous atrophy, which 
causes malabsorption.  
Symptoms usually include diarrhea and abdominal 
discomfort.  

Diagnosis is by small-bowel biopsies 
showing characteristic though not specific 
pathologic changes of villous atrophy that 
resolve with a strict gluten-free diet. 

Treatment 
Gluten-free diet  diet (avoiding foods 
containing wheat, rye, or barley). 
Supplements to replace any serious 
deficiencies  

Ischemic bowel 
disease

 

Ischemic colitis occurs when blood flow to part of the large 
intestine (colon) is reduced, usually due to narrowed or 
blocked blood vessels (arteries). The diminished blood flow 
doesn't provide enough oxygen for the cells in your 
digestive system. 
S&S:  Pain, tenderness or cramping in your belly, which can 
occur suddenly or gradually 
Bright red or maroon-colored blood in your stool or, at 
times, passage of blood alone without stool 
A feeling of urgency to move your bowels 
Diarrhea 
Nausea 

Ultraosound and abdominal CT scans, 
Stool analysis 
CT or MRI angiography 
Colonoscopy 

Antibiotics 
IV fluids 
Surgery 

Anal fissure/ 
Anal fistula/ 

Anal abscess

 

Anal Fissure: 
Superficial linear tear in the anal canal; common in children 
and young adults; most common cause of rectal bleeding in 
infants due to passage of large hard stool. 
SYMPTOMS 
■ Sharp, cutting pain, especially during and immediately 
after bowel move- ments; pain subsides between bowel 
movements 
■ Small amounts of bright red bleeding, especially on toilet 
paper  
EXAM 
■ Anal fissures occur in the posterior midline (majority) or in 
the anterior mid-line (10–40% women, only 1% of men). 
■ Fissure that occur off midline are often associated with 
systemic disease (Crohn’s, HIV, TB, anal carcinoma, 
syphilis). 
■ May see characteristic “sentinel pile”: swollen papilla just 
distal to fissure.  
TREATMENT 
■ Meticulous anal hygiene. 
■ Hot sitz baths to relieve sphincter spasm. 
■ Analgesic agents. 
Increase fiber intake and stool softeners to bulk stools and 
prevent straining. 
■ Local therapy to decrease anal canal resting pressure: 
nitroglycerin ointment, nifedipine gel with lidocaine, 
botulinum toxin injection. 
■ Medical therapy results in healing in up to 87% of cases. 
■ Surgery is reserved for failures of medical therapy. 

Anal Fistula: 
Anal fistulas most commonly result from perianal/perirectal abscesses. 
SYMPTOMS/EXAM 
■ Persistent, blood-stained, malodorous discharge 
■ Intermittent obstruction with inflammation and abscess formation 
 
DIAGNOSIS/TREATMENT 
■ Intrarectal ultrasound, MRI/CT, and fistulography can all be used to evaluate complex 
or recurrent disease. 
■ Treatment is surgical.  

Anal Abscess:  
SYMPTOMS/EXAM 
■ Easily palpable tender mass, close to the anal verge, usually posterior midline. 
■ Pain may be worse before defecation and with valsalva maneuvers. DIAGNOSIS 
■ Usually a clinical diagnosis 
■ CT or ultrasound if suspected perirectal involvement 
 
TREATMENT 
■ Isolated and fluctuant abscesses may be drained in the ED. Use a cruciate incision (± 
packing) so that wound edges do not close. Simple linear incisions may be used but 
require packing and 24-hour follow-up. 
■ Antibiotics as a rule are not necessary but should be used with fever, leukocytosis, 
overlying cellulitis, or in immunocompromised patients. 
■ Warm sitz baths. 
 
COMPLICATIONS 
■ Recurrence, fistulas, sphincter injury, sepsis 

Hemorrhoids 
(thrombosed)

 

Hemorrhoids are vascular complexes that line and protect 
the anal canal; they become symptomatic with activities and 
disorders that increase venous pressure, causing 
engorgement. Engorged, prolapsed, or thrombosed 
hemorrhoidal veins/ arterioles cause symptoms.  

Uncomplicated hemorrhoids (nonthrombosed external and nonprolapsed internal): warm 
sitz baths, analgesics, bulk laxatives/high-fiber diet; the use of topical agents is 
controversial. 
■ Surgical referral for prolapsed internal hemorrhoids: Options include band ligation, 
sclerotherapy, hemorrhoidectomy. Emergent hemorrhoid- ectomy is only necessary for 
non-reducible thrombosed or gangrenous internal hemorrhoids. 
■ External hemorrhoids that have been thrombosed for <48 hours may be excised in the 
ED to relieve pain. Lidocaine with epinephrine (to minimize bleeding) should be injected 
at the dome of the hemorrhoid, followed by an elliptical incision and clot removal. The 
wound should be packed and the patient should begin sitz baths at home. 
COMPLICATIONS 
Recurrence, infection, fistula formation, abscess formation, sepsis. 

 

■ Internal: Located 
proximal to dentate line; 
covered with insensate 
mucosal epithelium 
Painless, bright-red rectal 
bleeding, mucous 
discharge 
■ Usually only painful when 
prolapse occurs (2nd 
degree = temporary 
prolapse during defecation; 
3rd degree = prolapse 
requires manual reduction; 
4th degree = irreducibly 
prolapsed) 
■ Characteristically seen at 
the R anterior, R posterior, 
and L lateral positions 
during anoscopy 

External: Located distal to 
dentate line; covered with 
richly innervated squamous 
epithelium 
 
■ May be painful with even 
minimal thrombosis 
■ Can be seen with visual 
inspection 

CHOLELITHIASIS (GALLSTONES)  AND ACUTE CHOLECYSTITIS

A 50-year-old woman presents with abdominal pain after having suffered 
recurrent bouts of abdominal pain for years. A KUB shows a normal bowel 
gas pattern but a heavily calcified gallbladder. What is the next most ap-

propriate step for this patient?
Cholecystectomy. This patient is demonstrating evidence of a porcelain gall-

bladder, which carries a risk of gallbladder cancer. For this reason, prophylactic 
cholecystectomy may improve symptoms and may also prevent the development 
of malignancy.

More common in women; incidence  with age. In the United States, 10% of 
men and 20% of women > 65 years of age are affected; > 70% are cholesterol 
stones (see Table 7.16). Among patients with incidental asymptomatic gall-
stones, only 15% have biliary colic at 10 years, and 2–3% have cholecystitis/
cholangitis.
n Cholecystitis: The most common complication of cholelithiasis. More 

than 90% of cases are due to cholelithiasis with stone impacted in the 

T A B L E  7 . 1 5 .   Diseases of the Biliary Tract

PATHOLOGY CLINICAL FEATURES LABORATORY FEATURES DIAGNOSIS TREATMENT

Asymptomatic 

gallstones

None. Normal. Ultrasound. None.

Symptomatic gallstones Biliary colic. Normal. Ultrasound. Laparoscopic 

cholecystectomy.

Porcelain gallbladder Usually asymptomatic; 

high risk of gallbladder 

cancer.

Normal. X-ray or CT. Laparoscopic 

cholecystectomy.

Acute cholecystitis Epigastric or RUQ pain, 

nausea, vomiting, fever, 

Murphy’s sign.

Leukocytosis. Ultrasound, HIDA scan, 

or CT.

Antibiotics, laparoscopic 

cholecystectomy.

Chronic cholecystitis Biliary colic, constant 

epigastric or RUQ pain, 

nausea.

Normal. Oral cholecystography, 

ultrasound (stones), 

cholecystectomy 

(nonfunctioning 

gallbladder).

Laparoscopic 

cholecystectomy.

Choledocholithiasis Asymptomatic or biliary 

colic, jaundice, fever; 

gallstone pancreatitis.

Cholestatic LFTs; 

leukocytosis and blood 

cultures in cholangitis; 

 amylase and lipase in 

pancreatitis.

Ultrasound (dilated 

ducts), ERCP.

Endoscopic 

sphincterotomy and 

stone extraction; 

antibiotics for cholangitis.

(Adapted with permission from McPhee SJ et al. Current Medical Diagnosis & Treatment 2010. New York: McGraw-Hill, 2010, Table 16-7.)
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TREATMENT

■ Uncomplicated hemorrhoids (nonthrombosed external and nonprolapsed 
internal): warm sitz baths, analgesics, bulk laxatives/high-fi ber diet; the use 
of topical agents is controversial.

■ Surgical referral for prolapsed internal hemorrhoids: Options include 
band ligation, sclerotherapy, hemorrhoidectomy. Emergent hemorrhoid-
ectomy is only necessary for non-reducible thrombosed or gangrenous 
internal hemorrhoids.

■ External hemorrhoids that have been thrombosed for <48 hours may be 
excised in the ED to relieve pain. Lidocaine with epinephrine (to minimize 
bleeding) should be injected at the dome of the hemorrhoid, followed by an 
elliptical incision and clot removal. The wound should be packed and the 
patient should begin sitz baths at home.

COMPLICATIONS

Recurrence, infection, fi stula formation, abscess formation, sepsis.

Rectal Prolapse (Procidentia)

Three types of prolapse are described:
■ Rectal mucosa only (usually children with constipation or diarrheal illness) 
■ All layers of rectum due to laxity of attachment structures (usually elderly 

women with chronic constipation) 
■ Intussusception within the rectum that does not protrude beyond the anal 

verge

SYMPTOMS/EXAM

■ A mass is noted in the rectum following defecation or straining, or even 
upon standing.

■ Other symptoms include bloody mucous discharge, fecal incontinence, 
dull pain.

F I G U R E  1 1 . 9 .  Common locations of internal hemmorhoids.

(Reproduced, with permission, from Tintinalli JE, Stapczynski JS, Ma OJ, et al. Tintinalli’s 
Emergency Medicine, 7th ed. New York, NY: McGraw-Hill; 2011.)

A Anterior
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Left Right

B
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ORTHOPEDICS/RHEUMATOLOGY (12%) 

Disease/Condition Description Diagnosis Treatment 
Fibromyalgia Criteria for the diagnosis of fibromyalgia include the following: 

A history of widespread pain involving all four quadrants of the body (and axial spine) for   3 months. 
Pain in   11 of 18 tender points (occiput, low cervical trapezius, supraspinatus, second rib, lateral 
epicondyle, gluteal, greater trochanter, knee) on digital palpation by 4 kg of pressure—the approximate 
amount of pressure required to blanch the examiner’s nail 

 

Nonpharmacologic treatment is as follows: 
Education; cognitive-behavioral therapy. 
Treat sleep disturbances and depression if 
present. 
Aerobic exercise: “Start low and go slow” 
with a focus on adherence to a lifelong 
program. 
Complementary therapies: 
Almost all patients with fibromyalgia use 
complementary and alternative medicine, 
at least in part because of distrust of 
physician and frustration with the limited 
efficacy of much traditional care. 
Acupuncture, hypnotherapy, relaxation 
techniques (yoga, Tai Chi, and 
meditation), and osteopathic manipulation 
appear to have some efficacy. 
Pharmacologic treatment options include 
low-dose TCAs (eg, amitriptyline), SSRIs 
(eg, fluoxetine), and pregabalin. 
COMPLICATIONS 
The adverse impact of fibromyalgia on the 
patient, family, and society is high. More 
than 25% of patients receive some type of 
disability or other compensation payment. 

Gout/pseudogout 
 
 

 

GOUT:  Usually associated with abnormal uric acid metabolism and 
hyperuricemia; can be associated with uric acid stones and urate 
nephropathy (renal toxicity). Males are affected more often than females 
(9:1). Onset is generally after age 30; almost always postmenopausal in 
women. 
SYMPTOMS 
Presents with sudden-onset, self-limited, recurrent, acute mono- or oligoar- 
ticular arthritis. 
Can progress to chronic deforming polyarthritis after multiple attacks. n 
Additional features are as follows: 
Tophi: Deposits of uric acid crystals in joints, bone, tendon, cartilage, and 
subcutaneous tissues. 
Podagra: Refers to gout of the first MTP, the most commonly affected joint  
Other affected joints include the knees, ankles, feet, elbows, and hands. 
Asymptomatic periods (intercritical periods) can last months or years. 
EXAM 
Exam reveals erythema, swelling, warmth, and tenderness to palpation of 
affected joints. 
Cellulitis-like erythema of overlying skin and soft tissue is also seen. 
Classically exhibits a monoarticular presentation, but can be oligoarticular 
or polyarticular in long-standing disease. 
Look for the presence of tophi on the external ears, elbows, hands, and 
feet  
Fever is common but rarely exceeds 39°C (102.2°F). 
DIAGNOSIS 
Uric acid is abnormally   at some point in 95% of cases, but this is not 
diagnostic, does not correlate with disease activity, and is not needed to 
make a diagnosis. 
Synovial fluid aspiration reveals the following: 
An inflammatory pattern. 
Sterile cultures. 
Negatively birefringent, needle-like crystals (the crystals are yellow un- 
der polarized light, when the red compensator is pointed in parallel to the 
crystals (think yeLLow = paraLLel; see Figure 17.16). Radiographs of 
chronic tophi show “rat-bite” erosions adjacent to affected joints ( 
Measure urinary uric acid excretion to distinguish underexcreters from 
overproducers of uric acid (< 600–800 mg/day = underexcretion). 
TREATMENT 

PSEUDOGOUT:  Arthritis associated with CPPD crystal deposition may be 
hereditary or asso- ciated with metabolic disease, or it may be 2° to aging. 
Four percent of the adult population are found to have articular CPPD 
deposits at the time of death, and by the ninth decade nearly half of the 
population have been found to have chondrocalcinosis. 
SYMPTOMS/EXAM 
There are three patterns of CPPD disease: 
Pseudo-osteoarthritis (pseudo-OA) pattern: 
Accounts for 50% of symptomatic CPPD patients. n The knee is most 
commonly affected. 
Pseudogout pattern: 
Accounts for roughly 25% of CPPD cases. 
Acute pseudogout is marked by inflammation in one or more joints 
that lasts for several days to two weeks. 
Fifty percent of attacks affect the knee. 
Differentiation from gout or infection may be difficult and requires ar- 
throcentesis. 
Pseudo-RA pattern:Five percent of patients with CPPD have multiple joint 
involvementresembling RA. 
The presence of RF or anti-CCP antibodies favors the diagnosis of true RA 
over CPPD. 
DIAGNOSIS 
Serum urate level is normal. 
Chondrocalcinosis is visualized on radiographs of the knees and wrists 
Synovial fluid aspiration reveals the following: 
An inflammatory fluid profile in acute attacks. 
Weakly positively birefringent rhomboid-shaped crystals (the opposite of 
urate; 
TREATMENT 
There are no drugs that   CPPD crystal formation except treatment of the 
underlying etiology. 
NSAIDs and intra-articular injection of corticosteroids are used to treat 
inflammation; colchicine is used for chronic chemoprevention. 
 

Criteria for the diagnosis of fibromyalgia include the following:
n A history of widespread pain involving all four quadrants of the body (and 

axial spine) for  3 months.
n Pain in  11 of 18 tender points (occiput, low cervical trapezius, supraspi-

natus, second rib, lateral epicondyle, gluteal, greater trochanter, knee) on 
digital palpation by 4 kg of pressure—the approximate amount of pressure 
required to blanch the examiner’s nail (see Figure 17.28).

F I G U R E  1 7 . 2 8 .   The 18 tender points used in the diagnosis of fibromyalgia. Classifica-
tion criteria are those of the American College of Rheumatology. (Reproduced with permission from 
Imboden JB et al. Current Rheumatology Diagnosis & Treatment, 2nd ed. New York: McGraw-Hill, 2007, Fig. 13-1.)

Low cervical: at the anterior 
aspect of the interspaces 
between the transverse 
processes of C5–C7

Lateral epicondyle:
2 cm distal to the
lateral epicondyle

Second rib: just 
lateral to the second 
costochondral 
junctions

Supraspinatus:
above the scapular spine
near the medial border

Occiput: at the insertions of 
one or more of the following muscles: 
trapezius, sternocleidomastoid, 
splenius capitis, semispinalis capitis

Trapezius: at the 
midpoint of the 
upper border

Gluteal: at the upper
outer quadrant of the
buttocks at the anterior
edge of the gluteus 
maximus

Greater
trochanter:
posterior to 
the greater
trochanteric
prominence

Knee: at the medial
fat pad proximal
to the joint line

Posterior view

Anterior view
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COMPLICATIONS 
Complications associated with treatment are as follows: 
Allopurinol: An acute gouty attack may occur if allopurinol is used without 
a concomitant NSAID, colchicine, or corticosteroid. 
Hypersensitivity syndrome may also be seen (  in renal disease and   
serum metabolite levels). 
Fever, desquamating rash, hepatitis, vasculitis. 
Allopurinol   the effect and toxicity of azathioprine by blocking its 
metabolism. 
Probenecid: Hypersensitivity. 
Loss of efficacy in patients with advanced renal disease. 
Precipitates urate nephropathy and nephrolithiasis if used in tophaceous 
gout or in patients with a history of urate calculi. 
  

 

 

 

Rheumatoid arthritis 
 

 
 
 

 

Has a female-to-male predominance of 3:1. Prevalence   
with age, with a typ- ical age at onset of 20–40. 
SYMPTOMS/EXAM 
Symptoms and signs include the following: 
Morning pain and/or stiffness for > 30 minutes. 
Gelling phenomenon, or worsening of symptoms with 
prolonged joint inactivity. 
Improvement in symptoms with use of the joint. 
The presence of erythema, warmth, and/or swelling in the 
joint  
A symmetric pattern of joint involvement. 
Rheumatoid nodules over bony prominences, on extensor 
surfaces, or in juxta-articular regions but also in the lungs or 
on heart valves. Nod-ules occur in 25% of cases  
A prodrome of low-grade fever and malaise. 
 The most common joints affected are the hands, wrists, 
toes, ankles, and knees, although all joints with movable 
articulations can be involved. 
 
 

 

Classic radiographic findings: Periarticular 
osteopenia, joint space nar- rowing, juxta-
articular erosions, erosions of the ulnar 
styloids  
Aggressive RA is probable with high titers 
of RF,   anti-CCP,   HLA- DR4 antigen, 
insidious onset, constitutional symptoms, 
early erosive dis- ease on x-ray, and early 
appearance of rheumatoid nodules. 
Common laboratory findings: n RF: 
Usually an IgM antibody directed against 
an Fc fragment of IgG. Extremely high 
titers correlate with severe RA and nodular 
disease. Not specific for RA; can be seen 
in other collagen vascular diseases and in 
chronic infections (eg, HCV). 
Anti-CCP: 
More specific (90–95%) than RF antibody. 
Testing for both RF and anti-CCP is more 
effective for diagnosing 
RA than testing for either antibody alone 
and is likely better for ex- cluding the 
diagnosis of RA if both are  , especially in 
patients with polyarthritis. Early RA may 
be seronegative. 
Anti-CCP-  patients are at   risk for 
radiographic progression of RA. 
Other findings are as follows: 
ESR and CRP are frequently   but are 
neither sensitive nor specific. 
Anemia of chronic disease is common. 
 Platelet count is normal or   (vs. a low 
platelet count in SLE). 
 C1–C2 subluxation is seen in patients 
with chronic severe disease and 
can cause posterior headaches starting at 
the base of the skull and cervical 
myelopathy. The lumbar spine and 
sacroiliac joints are spared. n Neutropenia 
and splenomegaly can be seen with 
Felty’s syndrome. 
Extra-articular manifestations: 
Rheumatoid nodules, vasculitis, interstitial 
lung disease (ILD). 
Serositis (pleuritis, pericarditis, 
myocarditis, effusions with   glucose,  
LDH). 

TREATMENT 
Early use of disease-modifying 
antirheumatic drugs (DMARDs) is key. 
NSAIDs are important for symptom flares 
but do not alter the disease course. The 
American College of Rheumatology 
recommends starting DMARD therapy 
within three months of diagnosis, either 
with single agents or with combination 
therapy, particularly for those predicted to 
have active, erosive disease, sparing 
those with milder disease from the po- 
tential side effects of DMARDs. 
Table 17.5 outlines indications for the 
various antirheumatic drugs as well as 
their appropriate dosages, 
contraindications, and potential side 
effects. The recommended protocol is as 
follows: 
First-line DMARDs: Methotrexate (or 
sulfasalazine/leflunomide). 
Second-line DMARDs: Combination 
therapy with two first-line DMARDs or a 
TNF-  inhibitor. 
Third-line DMARDs: If no response is 
achieved after 3–6 months of a TNF-  
inhibitor, consider changing to a different 
class of biologic medication or adding 
azathioprine. 
As patients improve with early, aggressive 
use of DMARDs, the more toxic drugs are 
usually withdrawn, and therapy is 
continued with the least toxic drugs. 

F I G U R E  1 7 . 1 7 .  Radiograph of the hand showing osteolysis of the fifth digit and PIP, 
MCP, and carpal erosions 2° to tophaceous gout.

T A B L E  1 7 . 1 1 .   Treatment of Gout

DRUG USAGE

Acute attack:

NSAIDs (indomethacin)

Colchicine

Corticosteroids

Use until symptoms resolve (1–2 weeks, 50–75 mg TID).

Use within 48 hours of onset of attack (0.6 mg/hr until resolution of toxicity).

Oral steroids in NSAID-intolerant patients; intra-articular injections for monoarticular disease.

After attack:

Nothing

Diet

Medication management

Colchicine

Allopurinol (xanthine oxidase inhibitor)

Febuxostat

Probenecid

Many patients experience few if any future attacks and choose to discontinue uric acid therapy.

Low purine (at best, can lower uric acid 1 mg/dL); alcohol avoidance.

Discontinue precipitating medications (eg, thiazides, low-dose salicylates, niacin).

Give 0.6 mg QD BID to prevent future attacks; give 0.6 mg/day × 1–2 weeks while initiating 

uric acid–lowering therapies.

Best for uric acid overproducers, tophaceous gout, and urate nephropathy. The usual dose is 

300 mg/day;  the initial starting dose if the patient has  creatinine clearance.

Uric acid–lowering agent; use if the patient cannot tolerate allopurinol.

Best for uric acid underexcreters (promotes uricosuria). Give 500 mg/day (starting) to 2 g/day.
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n Synovial fluid aspiration reveals the following:
n An inflammatory pattern.
n Sterile cultures.
n Negatively birefringent, needle-like crystals (the crystals are yellow un-

der polarized light, when the red compensator is pointed in parallel to 
the crystals (think yeLLow = paraLLel; see Figure 17.16). Radiographs 
of chronic tophi show “rat-bite” erosions adjacent to affected joints (see 
Figure 17.17).

n Measure urinary uric acid excretion to distinguish underexcreters from 
overproducers of uric acid (< 600–800 mg/day = underexcretion).

TREATMENT

Guidelines for the treatment of gout are outlined in Table 17.11.

COMPLICATIONS

Complications associated with treatment are as follows:
n Allopurinol:

n An acute gouty attack may occur if allopurinol is used without a con-
comitant NSAID, colchicine, or corticosteroid.

n Hypersensitivity syndrome may also be seen (  in renal disease and  
serum metabolite levels).

n Fever, desquamating rash, hepatitis, vasculitis.
n Allopurinol  the effect and toxicity of azathioprine by blocking its me-

tabolism.
n Probenecid:

n Hypersensitivity.
n Loss of efficacy in patients with advanced renal disease.
n Precipitates urate nephropathy and nephrolithiasis if used in topha-

ceous gout or in patients with a history of urate calculi.

F I G U R E  1 7 . 1 6 .   Gout crystals.

 
KEY FACT

Allopurinol can prevent recurrent gout 
attacks for both urate overproducers 
(< 10%) and underexcreters (> 90%) 
and is commonly used as first-line 
prophylaxis.

 
KEY FACT

When starting urate-lowering therapy, 
prescribe it with low-dose NSAIDs or 
colchicine for a few months to prevent 
the precipitation of acute attacks.
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CALCIUM PYROPHOSPHATE DIHYDRATE DEPOSITION DISEASE (CPPD)

A 68-year-old man with hyperparathyroidism presents with worsening left 
knee pain and swelling of one week’s duration; these episodes have been 
occurring intermittently for the past four years and usually last several 

days. Between attacks, he experiences knee stiffness and discomfort. On exam, he 
is found to have synovitis of the left knee and a suprapatellar joint effusion, and 
his knee is tender. An x-ray of the knee shows linear deposits of calcium in the 
articular space and marked joint space narrowing. What is the most likely diagno-
sis?

CPPD as demonstrated by chondrocalcinosis of the fibrocartilage of the knee, 
joint space narrowing, and the episodic nature of the attacks. Arthrocentesis 
would show calcium pyrophosphate crystals. CPPD can be mono- or oligoarticu-
lar and can affect the fibrocartilage of the knee, symphysis pubis, glenoid and 
acetabular labra, and wrist as well as the elbow and MCP (ie, atypical distribution 
of osteoarthritis).

Arthritis associated with CPPD crystal deposition may be hereditary or asso-
ciated with metabolic disease, or it may be 2° to aging. Four percent of the 
adult population are found to have articular CPPD deposits at the time of 
death, and by the ninth decade nearly half of the population have been found 
to have chondrocalcinosis.

SYMPTOMS/EXAM

There are three patterns of CPPD disease:
n Pseudo-osteoarthritis (pseudo-OA) pattern:

n Accounts for 50% of symptomatic CPPD patients.
n The knee is most commonly affected.

n Pseudogout pattern:
n Accounts for roughly 25% of CPPD cases.
n Acute pseudogout is marked by inflammation in one or more joints 

that lasts for several days to two weeks.
n Fifty percent of attacks affect the knee.
n Differentiation from gout or infection may be difficult and requires ar-

throcentesis.

 
KEY FACT

Accelerated or unusual distribution of 
degenerative joint disease should raise 
suspicion for CPPD.

F I G U R E  1 7 . 1 8 .   Chondrocalcinosis. Deposition of calcium pyrophosphate (chondrocalci-
nosis) in the medial and lateral menisci (arrows). (Reproduced with permission from Imboden JB et al. Current 
Rheumatology Diagnosis & Treatment, 2nd ed. New York: McGraw-Hill, 2007, Fig. 46-2.)
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n Pseudo-RA pattern:
n Five percent of patients with CPPD have multiple joint involvement 

resembling RA.
n The presence of RF or anti-CCP antibodies favors the diagnosis of true 

RA over CPPD.

DIAGNOSIS

n Serum urate level is normal.
n Chondrocalcinosis is visualized on radiographs of the knees and wrists 

(see Figure 17.18).
n Synovial fluid aspiration reveals the following:

n An inflammatory fluid profile in acute attacks.
n Weakly positively birefringent rhomboid-shaped crystals (the opposite 

of urate; see Figure 17.19).

TREATMENT

n There are no drugs that  CPPD crystal formation except treatment of the 
underlying etiology. 

n NSAIDs and intra-articular injection of corticosteroids are used to treat in-
flammation; colchicine is used for chronic chemoprevention.

Inflammatory Myopathies

Presumed autoimmune diseases of skeletal muscles. Major types are poly-
myositis, dermatomyositis, and inclusion body myositis, each of which has 
distinctive patterns of muscle weakness, associated symptoms, and muscle pa-
thology. May be confused with polymyalgia rheumatica. Table 17.12 outlines 
the clinical characteristics of various inflammatory myopathies.

 
KEY FACT

CPPD as part of underlying metabolic 
disorders:
n Hemochromatosis
n Hypophosphatemia
n Hypomagnesemia
n Hyperparathyroidism
n Hypothyroidism
n Diabetes

 
KEY FACT

Colchicine toxicity can cause GI 
intolerance, bone marrow suppression, 
alopecia, and severe myopathy, all 
of which are potentially reversible by 
stopping the drug. The risk is  in renal 
insufficiency and with concomitant use 
of macrolides and statins. 

F I G U R E  1 7 . 1 9 .   Pseudogout. Positively birefringent calcium pyrophosphate dihydrate 
crystals from a joint aspirate. (Reproduced with permission from Imboden JB et al. Current Rheumatology Diagnosis & 
Treatment, 2nd ed. New York: McGraw-Hill, 2007, Fig. 46-1.)
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n Rheumatoid nodules over bony prominences, on extensor surfaces, or 
in juxta-articular regions but also in the lungs or on heart valves. Nod-
ules occur in 25% of cases (see Figure 17.4).

n A prodrome of low-grade fever and malaise.
n The most common joints affected are the hands, wrists, toes, ankles, and 

knees, although all joints with movable articulations can be involved.

DIAGNOSIS

n Classification criteria were revised in 2010 and are outlined in Table 
17.4.

 
KEY FACT

Most extra-articular manifestations of RA 
are observed in patients who are RF  
and have long-standing erosive articular 
disease.

F I G U R E  1 7 . 4 .   Rheumatoid nodule over a bony prominence. A rheumatoid nodule in a 
typical location on the extensor surface of the forearm is apparent in this patient with seroposi-
tive, erosive RA. (Reproduced with permission from Imboden JB et al. Current Rheumatology Diagnosis & Treatment, 2nd 
ed. New York: McGraw-Hill, 2007, Fig. 15-5.)

F I G U R E  1 7 . 3 .   Rheumatoid arthritis involving the hands. Typical ulnar deviation of the 
MCP joints and swelling of the PIP joints in a patient with RA. Multiple subcutaneous rheu-
matoid nodules are also seen. (Reproduced with permission from Wolff K et al. Fitzpatrick’s Dermatology in General 
Medicine, 7th ed. New York: McGraw-Hill, 2008, Fig. 161-1A.)
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n Classic radiographic findings: Periarticular osteopenia, joint space nar-
rowing, juxta-articular erosions, erosions of the ulnar styloids (see Figures 
17.5 and 17.6).

n Aggressive RA is probable with high titers of RF,  anti-CCP,  HLA-
DR4 antigen, insidious onset, constitutional symptoms, early erosive dis-
ease on x-ray, and early appearance of rheumatoid nodules.

n Common laboratory findings:
n RF:

n Usually an IgM antibody directed against an Fc fragment of IgG.
n Extremely high titers correlate with severe RA and nodular disease.
n Not specific for RA; can be seen in other collagen vascular diseases 

and in chronic infections (eg, HCV).

T A B L E  1 7 . 4 .   Criteria for the Classification of RAa

CRITERION DESCRIPTION POINTS

Joint involvement (swollen, tender, or erosions 

seen on x-ray)

1 large joint

2–10 large joints

1–3 small joints

4–10 small joints

> 10 joints

0

1

2

3

5

 Serologyb  RF or anti-CCP at low level 

 RF or anti-CCP at high level

2

3

Acute-phase reactants Elevated CRP or ESR 1

Duration  6 weeks 1

aThe diagnosis of RA requires a score of 6 or higher and no other disease to explain the 
symptoms. 
bA  serology is now required for diagnosis. 

F I G U R E  1 7 . 5 .   Radiographic appearance of rheumatoid arthritis. AP bilateral hand radio-
graph in a patient with advanced RA shows joint space narrowing involving the carpal, MCP, 
and PIP joints as well as subluxation at multiple MCP joints (circle) and periarticular erosions 
(arrow). (Reproduced with permission from USMLERx.com.)

 
KEY FACT

Anti-CCP is more specific but less 
sensitive than RF for diagnosing RA. 
When used together, the two tests 
maximize the sensitivity and specificity 
of a diagnosis of RA.
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n Anti-CCP:
n More specific (90–95%) than RF antibody. 
n Testing for both RF and anti-CCP is more effective for diagnosing 

RA than testing for either antibody alone and is likely better for ex-
cluding the diagnosis of RA if both are , especially in patients with 
polyarthritis. Early RA may be seronegative. 

n Anti-CCP-  patients are at  risk for radiographic progression of 
RA.

n Other findings are as follows:
n ESR and CRP are frequently  but are neither sensitive nor specific.
n Anemia of chronic disease is common.
n Platelet count is normal or  (vs. a low platelet count in SLE).
n C1–C2 subluxation is seen in patients with chronic severe disease and 

can cause posterior headaches starting at the base of the skull and cer-
vical myelopathy. The lumbar spine and sacroiliac joints are spared.

n Neutropenia and splenomegaly can be seen with Felty’s syndrome.
n Extra-articular manifestations:

n Rheumatoid nodules, vasculitis, interstitial lung disease (ILD).
n Serositis (pleuritis, pericarditis, myocarditis, effusions with  glucose,  

 LDH).
n Ocular disease (episcleritis, uveitis, scleritis, keratitis).
n Sjögren’s syndrome.
n Caplan’s syndrome (large nodulosis of the lungs associated with anthra-

cite coal exposure; dust-mining pneumoconiosis).
n Amyloidosis.
n Accelerated atherosclerosis (associated with a threefold  risk of CAD).
n Carpal tunnel syndrome.

A B C

F I G U R E  1 7 . 6 .   Progression of radiographic findings of rheumatoid arthritis. (A) Normal 
MCP joint one year before the onset of RA. (B) Six months following the onset of RA, there is 
a bony erosion (arrow) adjacent to the joint and joint space narrowing. (C) After three years of 
disease, diffuse loss of articular cartilage has led to marked joint space narrowing (arrowhead). 
(Reproduced with permission from Imboden JB et al. Current Rheumatology Diagnosis & Treatment, 2nd ed. New York: 
McGraw-Hill, 2007, Fig. 15-3.)

 
KEY FACT

In an RA patient being treated with 
methotrexate who develops new-onset 
dyspnea and interstitial infiltrates on 
CXR, consider opportunistic infections 
and hypersensitivity pneumonitis from 
methotrexate and stop the drug.

 
KEY FACT

Infliximab is associated with higher rates 
of infusion reactions and of neutralizing 
antibodies than other TNF inhibitors. 
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Ocular disease (episcleritis, uveitis, 
scleritis, keratitis). 
Sjögren’s syndrome. 
Caplan’s syndrome (large nodulosis of the 
lungs associated with anthracite coal 
exposure; dust-mining pneumoconiosis). 
Amyloidosis. 
Accelerated atherosclerosis (associated 
with a threefold   risk of CAD). n Carpal 
tunnel syndrome. 

 

 

TREATMENT

n Early use of disease-modifying antirheumatic drugs (DMARDs) is key. 
NSAIDs are important for symptom flares but do not alter the disease 
course. The American College of Rheumatology recommends starting 
DMARD therapy within three months of diagnosis, either with single 
agents or with combination therapy, particularly for those predicted to 
have active, erosive disease, sparing those with milder disease from the po-
tential side effects of DMARDs. 

n Table 17.5 outlines indications for the various antirheumatic drugs as well 
as their appropriate dosages, contraindications, and potential side effects. 
The recommended protocol is as follows:
n First-line DMARDs: Methotrexate (or sulfasalazine/leflunomide).
n Second-line DMARDs: Combination therapy with two first-line 

DMARDs or a TNF-  inhibitor.
n Third-line DMARDs: If no response is achieved after 3–6 months of 

a TNF-  inhibitor, consider changing to a different class of biologic 
medication or adding azathioprine.

n As patients improve with early, aggressive use of DMARDs, the more toxic 
drugs are usually withdrawn, and therapy is continued with the least toxic 
drugs.

 
KEY FACT

For patients with RA or SLE, prednisone 
and hydroxychloroquine are the 
preferred anti-inflammatory agents 
during pregnancy.

T A B L E  1 7 . 5 .   Comparison of the Most Commonly Used Antirheumatic Drugs 

DRUG INDICATION DOSAGE

INITIAL 
MONITORING

ROUTINE 
MONITORING

CONTRA-
INDICATIONS SIDE EFFECTS

Methotrexate First-line 

DMARD.

Weekly. CXR, hepatitis 

serologies, CBC, 

LFTs, creatinine.

CBC, LFTs every 

4–8 weeks.

Renal disease, 

hepatic 

disease, EtOH 

abuse.

Myelosuppression, 

hypersensitivity 

pneumonitis, 

pulmonary fibrosis, 

hepatotoxicity, 

cirrhosis, GI 

intolerance, 

stomatitis, alopecia.

Sulfasalazine First- or second-

line DMARD.

Daily. CBC, G6PD (if 

suspected).

CBC, LFTs. G6PD 

deficiency 

(can cause 

hemolysis), 

sulfa allergy.

Gl intolerance, 

transaminitis, 

neutropenia, 

thrombocytopenia.

Leflunomide First- or second-

line DMARD.

Daily, but t1/2 is  

> 2 weeks.

Hepatitis 

serologies, CBC, 

LFTs, creatinine.

CBC, LFTs, 

creatinine.

Myelosuppression, 

hepatotoxicity, rash, 

diarrhea, alopecia.

(continues)
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T A B L E  1 7 . 5 .   Comparison of the Most Commonly Used Antirheumatic Drugs (continued)

DRUG INDICATION DOSAGE

INITIAL 
MONITORING

ROUTINE 
MONITORING

CONTRA-
INDICATIONS SIDE EFFECTS

TNF-  

inhibitors

Second-line 

DMARDs/

biologics; usually 

added after 

3–6 months if 

there is little or 

no response to 

other DMARDs.

Infliximab: 

Infusion q 6–8 

weeks.

Adalimumab: 

SQ injection q 

2 weeks.

Etanercept: 

SQ injection 

1–2 times per 

week.

Certolizumab: 

SQ injection 

1–2 times/mo.

Golimumab: SQ 

injection  

1 time/mo.

PPD, CXR, CBC, 

LFTs.

CBC, LFTs. Malignancy; 

active or 

untreated 

latent TB.

Immuno-

suppression with 

an  incidence 

of opportunistic 

infections and 

malignancy. All can 

cause drug-induced 

lupus (  anti-ds-

DNA). Infliximab is 

hepatotoxic. 

Anakinra Second-line 

DMARD/

biologic IL-1 

receptor 

antagonist; can be 

used instead of 

anti-TNF agents.

SQ injection 

daily.

PPD, CXR, CBC, 

creatinine.

CBC. Neutropenia, 

infection, 

thrombocytopenia, 

hypersensitivity, 

malignancy, GI 

intolerance.

Antimalarials 

(hydroxy-

chloroquine)

Weak DMARD 

used in mild RA.

Daily. Yearly eye exam. Retinopathy, 

especially with renal 

dysfunction.

Corticosteroids First-line DMARD, 

but use lowest 

dose possible 

and wean off 

to prevent 

long-term 

complications.

Daily oral. 

Injections are 

very helpful for 

symptoms.

BP, glucose, 

metabolic panel, 

lipids.

Bone 

densitometry 

(DEXA), glucose, 

lipids.

Glucose intolerance, 

hypertension, 

cataracts, 

osteoporosis, 

avascular necrosis.

Azathioprine Used for severe/

refractory RA.

Daily. CBC, LFTs, 

creatinine.

CBC with change 

in dose, LFTs.

Not to be used 

concomitantly 

with 

allopurinol.

Myelosuppression, 

immuno-

suppression, 

hepatotoxicity, 

lymphoproliferative 

disorders.

Minocycline Weak DMARD. Daily. Dizziness, 

hyperpigmentation, 

deposition into bone.
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Polyarteritis nodosa 

 

 

A necrotizing arteritis of small and medium-sized vessels. 
Active infection with HBV predisposes to the development 
of disease (prevalent in 5–10% of these patients). Organs 
affected include the kidney, nerves, GI/mesentery, brain, 
skin, heart, testes, and joints. Often confused with 
microscopic poly- angiitis  
SYMPTOMS/EXAM 
Fever, malaise, weight loss, hypertension, testicular pain, 
abdominal pain. n Arthritis or arthralgias; myalgias. 
Neuropathies (mono- or polyneuritis). 
Skin rash (livedo reticularis, nodules, ulcerations). 

 

 
DIAGNOSIS 
Labs:  ESR. 
The majority of cases are ANCA  . Normal serum complement levels. n HBV serologies. 
Imaging: Angiography shows aneurysmal dilations of affected arteries. 
Site-directed biopsy. 
TREATMENT 
High-dose corticosteroids. 
Cytotoxic immunosuppressive agents (eg, cyclophosphamide). 

Polymyositis 

 

Targets the proximal musculature, typically in women 40–60 
years of age. May have a mild association with malignancy. 
 
SYMPTOMS/EXAM 
Presents with progressive muscle weakness of the neck 
and upper and lower extremities. 
Weakness is more common than pain. 
Proximal muscles are affected more than distal muscles. 
Patients may have difficulty swallowing. 

DIAGNOSIS 
Requires supportive clinical features,   
muscle enzymes, and consistent muscle 
biopsy. 
Look for elevated markers of muscle 
enzymes (CK and/or aldolase) for both 
diagnosis and disease follow-up. 
MRI is the best imaging modality for 
identifying muscle edema and local- izing 
a site for muscle biopsy. It does not 
establish a diagnosis of polymyo- sitis by 
itself. 
EMG is nonspecific and shows abnormal 
polyphasic potentials, fibrilla- tions, and 
high-frequency action potentials. 
Biopsy of affected muscle shows 
endomysial lymphocytic inflammatory in- 
filtrate. 

TREATMENT 
Corticosteroids (0.5–1.0 mg/kg/day). 
DMARDs (methotrexate, azathioprine) for 
steroid sparing or recalcitrant 
disease. 
COMPLICATIONS 
Antisynthetase syndrome: ILD, Raynaud’s 
phenomenon, arthritis (associ- ated with 
anti-Jo-1 antibodies). 
Other: Myocarditis, respiratory muscle 
failure, swallowing difficulties and 
aspiration. 

Approach to Arthritis

Tables 17.1 through 17.3 outline general approaches toward the differential 
diagnosis of arthritis and other rheumatic diseases. Contraindications to 
arthro centesis include the following:
n Overlying soft tissue infection or cellulitis.
n Severe coagulopathy or bleeding disorder (INR > 3.0).

 
KEY FACT

If ANA is , SLE is essentially ruled out.

T A B L E  1 7 . 1 .   Differential Diagnosis of Arthritis

DISEASE INFLAMMATION JOINT PATTERN

PERIPHERAL JOINT 
INVOLVEMENT

SPINAL 
DISEASE KEY DISTINGUISHING FEATURES

Rheumatoid 

arthritis (RA)

+ Symmetric/

polyarticular

Wrist/MCPs, PIPs/

MTPs, ankles, knees; 

DIPs are spared

No 

(except 

C-spine)

Polyarticular, symmetric, small joints, ulnar 

deviation, boutonnière deformity.

SLE + Symmetric/

polyarticular

Wrist/MCPs/PIPs No Extra-articular manifestations of SLE.

Ankylosing 

spondylitis

+ Usually 

oligoarticular

Hips, shoulders, knees Yes Low back pain.

Psoriatic arthritis + Asymmetric/

oligoarticular

Dactylitis, DIPs Yes History of cutaneous psoriasis.

Reactive arthritis + Asymmetric/

oligoarticular

Larger, weight-bearing 

joints; knees/ankles

Yes History of URI, diarrheal illness, or STD.

IBD-associated 

arthritis

+ Oligoarticular Larger joints Yes GI manifestations (eg, diarrhea, bloody 

stools).

Gout + Monoarticular, 

polyarticular

First MTP, ankle, knee, 

MCPs/PIPs

No Acute, exquisitely painful to touch.

Osteoarthritis (see 

Figures 17.1 and 

17.2)

– Monoarticular/

oligoarticular, 

polyarticular

DIPs, first carpal-

metacarpal, knees, 

hips

Yes Noninflammatory, ie, worse at the end of 

the day and with activity; improves with 

rest; Bouchard’s nodes, Heberden’s nodes.
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A medium- or, more commonly, small-vessel nongranulomatous vasculitis 
and capillaritis characterized by pulmonary hemorrhage and by glomeru-
lonephritis and renal failure. Organs and systems affected include the lung, 
kidney, nerve, and skin. Often confused with polyarteritis nodosa (see Table 
17.16).

SYMPTOMS/EXAM

n Fever, malaise, myalgias, arthralgias, weight loss.
n Hemoptysis, dyspnea.
n Hematuria/active sediment.
n Mono-/polyneuropathy; skin rashes (palpable purpura).

DIAGNOSIS

n Labs:
n  ESR; normal serum complement levels.
n  p-ANCA (antimyeloperoxidase).

n Tissue biopsy demonstrates alveolar hemorrhage/necrotizing capillaritis/
glomerulonephritis.

TREATMENT

Corticosteroids; cytotoxic agents.

Polyarteritis Nodosa (PAN)

A 60-year-old woman presents with six months of inability to fully raise 
her left foot along with painful paresthesias on the dorsum of that foot 
and in her right hand. She has also had fevers, night sweats, arthralgias 

without joint swelling or stiffness, myalgias, and a 20-pound weight loss. On 
exam, she is found to have a fever of 38.8°C (102°F) and a BP of 175/96 mm Hg. 
She has livedo reticularis on her lower extremities, is unable to dorsiflex her left 
foot, and has weakness in her right hand. Labs are as follows: ESR 110 mm/hr, 
hemoglobin 11g/dL, creatinine 1.9 mg/dL, AST 90 U/L, ALT 80 U/L,  hepatitis B 
surface antigen and core antibody but  surface antibody,  cryogobulins,  
hepatitis C antibody, and normal UA. What is the most likely diagnosis?

PAN presents with mononeuritis multiplex in up to 60% of affected patients 
and frequently affects the renal arteries, GI tract, and skin as well. Patients with 
PAN often have a  hepatitis B surface antigen. 

T A B L E  1 7 . 1 6 .   Polyarteritis Nodosa vs. Microscopic Polyangiitis

POLYARTERITIS NODOSA MICROSCOPIC POLYANGIITIS

Vessel size Medium Medium and small

Skin Ulcer/nodule/livedo reticularis Palpable purpura

Lung Rare Capillaritis/alveolar hemorrhage

Renal Renal artery aneurysms/renal infarction Glomerulonephritis

 
KEY FACT

Wegener’s granulomatosis and 
microscopic polyangiitis can be difficult 
to distinguish clinically. However, the 
latter is typically not associated with 
sinus disease or granulomas.
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Polymyalgia 
rheumatica 

 

Associated with proximal/axial skeletal pain and stiffness; 
fever, malaise, and weight loss; and an   ESR. Rare before 
age 50; usually affects older females. Associated with giant 
cell (temporal) arteritis. 
 
SYMPTOMS/EXAM 
Joints affected include the shoulders, hip girdles, and low 
back and, less commonly, the peripheral joints. 
No muscular weakness is seen (vs. polymyositis). n Fever, 
malaise, and weight loss can be profound. 
 
DIAGNOSIS 
Up to 20% of PMR patients have giant n cell arteritis, and 
up to 60% of giant cell n patients have PMR. n 
Characteristic joint involvement (shoulders, hips).   ESR (> 
40 mm/hr). 
Constitutional features. 
Prompt response to corticosteroids.  

 

TREATMENT 
Small to moderate doses of corticosteroids (prednisone 5–20 mg day). The mean 
duration of therapy is 2–3 years with an average dose of 9–10 mg/day 
 

 
 

Reactive arthritis 
 

 

Males (particularly young men) are affected more often than 
females. Eighty percent of Caucasian and 50–60% of 
African American patients are HLA-B27  . May be idiopathic 
or may develop within days to weeks of antecedent 
infection: 
GI disease: Salmonella, Shigella, Campylobacter, 
Yersinia.GU disease (urethritis): Chlamydia. 
SYMPTOMS/EXAM 
Presents with frequently asymmetric involvement of larger, 
weight-bearing joints. 
Spinal involvement is seen in 20% of patients. 
Conjunctivitis, urethritis, cervicitis, and mucocutaneous 
ulcerations are seen, as is keratoderma blennorrhagicum 
(pustular eruptions on the palms and soles;  
Systemic signs (fever, weight loss) are not unusual. 

DIAGNOSIS 
An inflammatory pattern is seen on 
arthrocentesis. 
Culture of affected joints is sterile. 
Test for chlamydia if the history or exam is 
suggestive. 
 

TREATMENT 
NSAIDs; antibiotics for chlamydia-related 
reactive arthritis. 
Sulfasalazine, methotrexate, and other 
DMARDs can be given for recalcitrant 
peripheral arthritis. 
COMPLICATIONS 
Aortitis and aortic regurgitation (rare). 

Systemic lupus 
erythematosus 

Has a female-to-male predominance of 9:1. Three times 
more common among African Americans than among 
Caucasians. Both genetic and environ- mental factors are 
involved. Nearly 90% of patients have joint symptoms. 
 

 

DIAGNOSIS 
ANA testing is nearly 100% sensitive but is not specific for SLE  
Antibodies to dsDNA and Smith are specific (> 90% and > 95%, respectively) but not 
sensitive (50–60% and 30%, respectively). 
Antibody titers to dsDNA can correlate with disease activity, particularly renal disease. 
Antibody titers to Smith and ANA do not correlate with disease activity. 
Depressed serum complement levels (CH50, C3, C4) are frequently seen 
in SLE but can normalize in remission. 
TREATMENT 
Nonpharmacologic treatment includes sun avoidance, sun protection, rest, and avoidance 
of stress. Pharmacologic treatment can be broken down ac- cording to disease severity: 
Mild disease (skin/joint involvement, oral ulcers, serositis)  
NSAIDs. 
Topical corticosteroids for skin disease. 
Low-dose oral corticosteroids (< 10 mg/day). 
Antimalarial medications (ie, hydroxychloroquine; good for mild symp- 
 toms and skin disease). 
Moderate disease (cytopenias/hemolytic anemia, serositis, mild pneu- monitis, mild 
myocarditis): 
Moderately dosed systemic corticosteroids (~ 0.5 mg/kg/day). 
Steroid-sparing agents such as azathioprine, methotrexate (good forskin and arthritis), 
and mycophenolate mofetil. 
Severe disease (nephritis, severe CNS disease, vasculitis, pulmonary hem-orrhage): 
High-dose corticosteroids (  1 mg/kg/day). 
IV cyclophosphamide (proven efficacy for nephritis; less established for other indications). 
Azathioprine. 
Rituximab. 
IVIG (for antibody-mediated cytopenias). 
Plasmapheresis (in extreme circumstances). 

 

POLYMYOSITIS

A 55-year-old woman presents with four months of generalized weak-
ness, especially when she climbs stairs, reaches for things overhead, and 
combs her hair. She also has myalgias and dyspnea on exertion. She is on 

prednisone and methotrexate for RA. Exam reveals proximal muscle weakness 
and neck flexor weakness. Her CK level is 5000 U/L, and a needle EMG shows 
diffuse spontaneous fibrillations associated with myopathic motor unit potentials, 
repetitive discharges, and positive sharp waves. What is the most likely diagno-
sis?

Polymyositis with characteristic findings; respiratory symptoms may be related 
to an associated ILD. This inflammatory myopathy is autoimmune and can coexist 
with other autoimmune disorders. Steroid myopathy would have normal CK levels 
and a normal EMG but similar weakness.

Targets the proximal musculature, typically in women 40–60 years of age. 
May have a mild association with malignancy.

SYMPTOMS/EXAM

n Presents with progressive muscle weakness of the neck and upper and 
lower extremities.

n Weakness is more common than pain.
n Proximal muscles are affected more than distal muscles.
n Patients may have difficulty swallowing.

T A B L E  1 7 . 1 2 .   Characteristics of Inflammatory Myopathies and Polymyalgia Rheumatica

POLYMYOSITIS DERMATOMYOSITIS INCLUSION BODY MYOSITIS POLYMYALGIA RHEUMATICA

Age at 

onset

30–50. 40–60. > 60. > 50.

Gender Women >> men. Women >> men. Men >> women. Women > men.

Key 

features

Proximal muscle weakness 

without skin findings.

Proximal muscle weakness 

and skin findings: Gottron’s 

papules, heliotrope rash, 

“mechanic hands.”

Insidious onset with 

prominent wasting of the 

finger and forearm flexors 

and quadriceps.

Proximal shoulder and 

pelvic muscle pain without 

weakness.

CK Elevated. Elevated. Normal. Normal.

Response 

to steroids 

Good. Good. Poor. Excellent.

Comments Biopsy distinguishes 

polymyositis from 

dermatomyositis.

Strongest association with 

underlying malignancy.

Most patients lose the ability 

to walk within 10 years of 

diagnosis.

Look for signs of giant cell 

arteritis.
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DIFFERENTIAL

Septic and gonococcal arthritis, crystal-induced arthritis, seronegative RA, 
other seronegative spondyloarthropathies.

DIAGNOSIS

n An inflammatory pattern is seen on arthrocentesis.
n Culture of affected joints is sterile.
n Test for chlamydia if the history or exam is suggestive.

TREATMENT

n NSAIDs; antibiotics for chlamydia-related reactive arthritis.
n Sulfasalazine, methotrexate, and other DMARDs can be given for recalci-

trant peripheral arthritis.

COMPLICATIONS

Aortitis and aortic regurgitation (rare).

F I G U R E  1 7 . 1 3 .   Keratoderma blennorrhagicum in reactive arthritis. Hyperkeratotic 
scaled erythematous plaques of the hand of a 33-year-old man with eye irritation, joint pain, 
and a recent history of diarrhea. (Reproduced with permission from USMLERx.com.) 
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F I G U R E  1 7 . 8 .   Lupus arthritis. Characteristic ulnar deviation at the MCP joints with sub-
luxation at multiple joints. Note the absence of bony erosions. (Reproduced with permission from Chen 
MY et al. Basic Radiology. New York: McGraw-Hill, 2004, Fig. 7-43.)

A

C

B

F I G U R E  1 7 . 7 .   Mucocutaneous manifestations of SLE. (A) Malar rash. This type of rash 
is typically photosensitive. (B) Discoid rash. (C) Oral ulcer. (Image A reproduced with permission from 
Wolff K, Johnson RA. Fitzpatrick’s Color Atlas & Synopsis of Clinical Dermatology, 6th ed. New York: McGraw-Hill, 2009, Fig. 14-
20. Image B reproduced with permission from Wolff K et al. Fitzpatrick’s Dermatology in General Medicine, 7th ed. New York: 
McGraw-Hill, 2008, Fig. 156-7. Image C reproduced with permission from Wolff K et al. Fitzpatrick’s Dermatology in General 
Medicine, 7th ed. New York: McGraw-Hill, 2008, Fig. 156-8C.)
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Systemic Lupus Erythematosus (SLE) and 
Drug-Induced Lupus

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

A 25-year-old African American woman presents with three weeks of dif-
fuse joint pain, fatigue, and easy bruisability about six weeks after she had 
a severe sunburn on her face and chest. On exam, she is found to have an 

erythematous rash extending from the bridge of her nose to both cheeks but spar-
ing the nasolabial folds, together with ecchymoses on her lower extremities, a few 
painless oral ulcers, cervical lymphadenopathy, bibasilar crackles, and spleno-
megaly. Her PIP and MCP joints are tender to palpation. Labs reveal a hemoglobin 
level of 8 g/dL, a leukocyte count of 3000/µL, and a platelet count of 55,000/µL. 
What is the most likely diagnosis?

SLE is characterized by arthralgias, a photosensitive rash, a malar rash, oral ul-
cers, pancytopenia, and serositis. Lymphadenopathy and splenomegaly may also 
be seen.

Has a female-to-male predominance of 9:1. Three times more common 
among African Americans than among Caucasians. Both genetic and environ-
mental factors are involved. Nearly 90% of patients have joint symptoms.

DIFFERENTIAL

The differential diagnosis of SLE is outlined in Table 17.6.

DIAGNOSIS

n Four of the 11 clinical and laboratory criteria listed in Table 17.7 can clas-
sify patients as having SLE.

n ANA testing is nearly 100% sensitive but is not specific for SLE (see Table 
17.3).

n Antibodies to dsDNA and Smith are specific (> 90% and > 95%, respec-
tively) but not sensitive (50–60% and 30%, respectively).

n Antibody titers to dsDNA can correlate with disease activity, particularly 
renal disease. 

 
KEY FACT

In active SLE, antibodies to dsDNA may 
 and serum complement level may .

T A B L E  1 7 . 6 .   Differential Diagnosis of SLE

DIFFERENTIAL DISTINGUISHING FACTORS 

Drug-induced lupus (must be excluded) See text.

RA Erosive arthritis is seen in RA.

Mixed connective tissue disease (MCTD) MCTD has features of systemic sclerosis and/or inflammatory myopathy and less severe renal 

disease.

Acute drug reaction Identification of offending agent.

Systemic sclerosis Predominance of skin changes.
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Sjogren Syndrome 

 

 

Characterized by lymphocytic and plasma cell infiltration of 
affected exocrine glands throughout the body. Can be 1° in 
etiology or 2° to another autoim- mune disorder. Sjögren’s 
exhibits a significant female-to-male predominance (9:1) 
and most commonly affects middle-aged individuals. 
SYMPTOMS/EXAM 
The clinical characteristics of Sjögren’s syndrome are as 
follows (common boards associations are in boldface): 
Dry mouth (xerostomia), dental caries, impaired taste and/or 
smell, dys- phagia. 
Keratoconjunctivitis sicca: Burning, itching eyes; diminished 
lacrima- tion; thickened/sticky tears; photophobia. 
Parotid enlargement. Dryness of the skin and vaginal 
mucosa. 
Pancreatitis. 
ILD, lymphocytic interstitial pneumonitis, tracheobronchitis 
sicca. 
Type 1 RTA; interstitial nephritis (the leading cause of 
interstitial nephritis among Caucasian patients in the United 
States).  
Neuropsychiatric diseases of various etiologies. 
Vasculitis. 
 

DIFFERENTIAL 
Drugs (eg, anticholinergic medications), 
HCV, HIV, and sarcoidosis may present 
with dry eyes and dry mouth. HIV and 
sarcoidosis may also present with 
glandular infiltration. 
 
DIAGNOSIS 
Biopsy of minor lip/salivary gland reveals 
lymphocytic foci in glands. 
Labs: ANA, RF, and anti-SSA/anti-SSB 
antibodies are frequently 
hypergammaglobulinemia. 
 Other: Ancillary testing can demonstrate   
tear production and low salivary flow. 

 

TREATMENT 
Seek symptom relief with the following: 
Artificial tears and saliva. 
Sugar-free candies and frequent sipping of 
water. 
Aggressive oral hygiene. 
Avoidance of anticholinergic and 
decongestant medications. 
Cholinergic agonist medications such as 
pilocarpine to stimulate saliva 
production. 
 
COMPLICATIONS 
Lymphoproliferative disorders, including 
lymphomas; Waldenström’s macro- 
globulinemia. 
 

n Antibody titers to Smith and ANA do not correlate with disease activity.
n Depressed serum complement levels (CH50, C3, C4) are frequently seen 

in SLE but can normalize in remission.

TREATMENT

Nonpharmacologic treatment includes sun avoidance, sun protection, rest, 
and avoidance of stress. Pharmacologic treatment can be broken down ac-
cording to disease severity:
n Mild disease (skin/joint involvement, oral ulcers, serositis) (see Figures 

17.7 and 17.8):
n NSAIDs.
n Topical corticosteroids for skin disease.
n Low-dose oral corticosteroids (< 10 mg/day).
n Antimalarial medications (ie, hydroxychloroquine; good for mild symp-

toms and skin disease).

 
KEY FACT

An  PTT in a patient with SLE suggests 
the presence of antiphospholipid 
antibodies.

T A B L E  1 7 . 7 .   Diagnostic Criteria for SLEa

VARIABLE CRITERIA

Skin/Sunlight  1. Malar rash

 2. Discoid rash

 3. Photosensitivity

Serosa/mucous membranes  4. Oral ulcers

 5. Serositis (pleuritis/pericarditis)

Synovitis  6. Arthritis

Seizures, “S”ychosis  7. Neurologic disease

“S”ellular casts, proteinuria  8. Renal disease (any one of the following):

 a. > 0.5 g/day proteinuria

 b.  3+ dipstick protein

 c. Cellular casts

“S”ytopenias  9. Hematologic disorders (any one of the following):

 a. Hemolytic anemia

 b. Leukopenia (< 4000/mL)

 c. Lymphopenia (< 1500/mL)

 d. Thrombocytopenia (< 100,000/mL)

Serologies 10.  ANA

11. Immunologic abnormalities (any one of the following):

 a. Antibodies to native DNA

 b. Anti-Smith antibodies

 c.  Antiphospholipid antibodies: 

(1) False-  serologic test for syphilis 

(2) Evidence of anticardiolipin antibodies 

(3) Evidence of lupus anticoagulant

aFour out of 11 yield high specificity in classifying a patient as having SLE.
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ENDOCRINOLOGY (8%) 
Disease/Condition Description Diagnosis Treatment 
Hyperthyroidism/ 

thyroiditis  

 

 
Hypothyroidism 

 

 

Hypothyroidism and Myxedema Coma 
SYMPTOMS 
■ Fatigue, lethargy, coma in extreme cases 
■ Cold intolerance 
■ Weight gain 
■ Menstrual irregularity 
■ Muscle cramps 
■ Thinning hair or hair loss 
■ Urinary retention 
 
EXAM 
■ Hypothermia 
■ Respiratory failure 
■ Cardiovascular findings 
■ Bradycardia and hypotension 
■ Cardiomegaly 
■ Low voltage 2° to pericardial effusion 
■ Prolonged QT 
■ Dry skin and thinning hair 
■ Abdominal distention 
■ Nonpitting edema 
■ Woltman’s sign (brisk deep tendon reflexes but delayed 
relaxation) 
 

 

DIFFERENTIAL 
■ 1° disorders affect T3 and T4 production at the thyroid gland: Most common (95%). 
■ Hashimoto autoimmune thyroiditis 
■ Iatrogenic: Treatment of Graves’ disease with radiation or thyroidectomy most common 
■ Iodine deficiency 
■ Antithyroid drugs such as lithium, amiodarone, iodine and iodinated contrast, 
sulfonamides, or phenylbutazone 
■ Spontaneous hypothyroidism from Graves 
■ Congenital 
■ 2° disorders affect the hypothalamus or pituitary and hormone release at those levels. 
■ Pituitary tumors 
■ Sheehan syndrome: Postpartum hemorrhage of pituitary gland 
■ Sarcoidosis 
■ Hypothalamic dysfunction 
■ Myxedema coma: 
■ Extreme form of hypothyroidism, usually with precipitating event (bacterial infxn = MC) 
■ Hypothermia 
■ Altered mental status 
■ Decreased respiratory rate, CO2 narcosis 
■ 30%–60% mortality 
DIAGNOSIS 
■ TSH, free T4 to confirm diagnosis and 
indicate type of disorder 
■ Glucose: Normal to low 
■ Electrolytes: Hyponatremia and 
hypochloremia 
■ CBC: Left shift 
■ Elevated serum cholesterol, CPK, LDH, 
and AST sometimes found 
■ Elevated protein >100 mg/dL in CSF 
 

TREATMENT 
■ Thyroid hormone. 
■ If myxedema coma, administer 300–500 
μg IV thyroxine 
■ If uncomplicated hypothyroidism, PO 
levothyroxine, start 50 μg daily 
■ Supportive care and rewarming. 
■ Correction of electrolytes, blood glucose. 
■ Identify and treat inciting event 
(antibiotics if underlying infection). 
■ Hydrocortisone empirically for adrenal 
insufficiency. 

Diabetes mellitus (type 
I & type II)  

The American Diabetes Association (ADA) recommends 
that DM screen- ing be conducted every three years for 
those   45 years of age. However, the USPSTF states that 
evidence is insufficient to recommend for or against DM 
screening except in patients with hypertension or hyperlipi- 
demia. 
The ADA’s diagnostic criteria include any of the following: 
A hemoglobin A1c (HbA1c)   6.5%. This is a new 
recommendation by the ADA. 
A fasting blood glucose level   126 mg/dL. 
Symptoms of DM (polyuria, polydipsia, weight loss) and a 
random blood glucose level   200 mg/dL. 
A two-hour blood glucose level   200 mg/dL during an oral 
glucose tolerance test. 

Type 1 diabetes (formerly called juvenile-
onset or insulin-dependent diabetes), 
accounts for 5 to 10 out of 100 people who 
have diabetes. In type 1 diabetes, the 
body's immune system destroys the cells 
that release insulin, eventually eliminating 
insulin production from the body. Without 
insulin, cells cannot absorb sugar 
(glucose), which they need to produce 
energy. 

Type 2 diabetes (formerly called adult-
onset or non-insulin-dependent diabetes) 
can develop at any age. It most commonly 
becomes apparent during adulthood. But 
type 2 diabetes in children is rising. Type 2 
diabetes accounts for the vast majority of 
people who have diabetes-90 to 95 out of 
100 people. In type 2 diabetes, the body 
isn't able to use insulin the right way. This 
is called insulin resistance. As type 2 
diabetes gets worse, the pancreas may 
make less and less insulin. This is called 
insulin deficiency. 

FURTHER INFORMATION
Further details on this and other thyroid-related topics are 

available in the patient information section on the American 
Thyroid Association® website at www.thyroid.org.

This page and its contents  
are Copyright © 2014 
the American Thyroid Association®2

AMERICAN THYROID ASSOCIATION®

www.thyroid.org

Thyroiditis

SUBACUTE THYROIDITIS – Subacute thyroiditis follows 
the same clinical course as painless and post-partum 
thyroiditis, but is often accompanied by thyroidal pain. The 
thyroidal pain in patients with subacute thyroiditis usually 
follows the same time-frame of the thyrotoxic phase (1-3 
months). However, not all patients with thyroidal pain 
necessarily have thyrotoxicosis. As noted with painless 
and post-partum thyroiditis, resolution 

of all thyroidal abnormalities after 12-18 months is seen in 
most patients (~95%). Recurrence of subacute thyroiditis 
is rare.

TYPE

Hashimoto’s thyroiditis

Subacute thyroiditis  
(de Quervain’s 
thyroiditis)

Silent thyroiditis,  
Painless thyroiditis

Post partum thyroiditis

Drug induced

Radiation induced

Acute thyroiditis, 
Suppurative thyroiditis

CAUSE

Anti-thyroid antibodies, 
autoimmune disease

Possible viral cause

Anti-thyroid antibodies, 
autoimmune disease

Anti-thyroid antibodies, 
autoimmune disease

Drugs include: amiodarone, 
lithium, interferons, cytokines

Follows treatment with 
radioactive iodine for 
hyperthyroidism or external 
beam radiation therapy for 
certain cancers.

Bacteria mainly, but any 
infectious organism

CLINICAL FEATURES

Hypothyroidism, rare cases 
of transient thyrotoxicosis

Painful thyroid, 
thyrotoxicosis followed by 
hypothyroidism

Thyrotoxicosis followed by 
hypothyroidism.

Thyrotoxicosis followed by 
hypothyroidism.

Either thyrotoxicosis or 
hypothyroidism.

Occasionally 
thyrotoxicosis, more 
frequently hypothyroidism.

Occasionally painful 
thyroid, generalized 
illness, occasional mild 
hypothyroidism 

DIAGNOSIS

Thyroid function tests, thyroid 
antibody tests

Thyroid function tests, 
sedimentation rate, 
radioactive iodine uptake

Thyroid function tests, thyroid 
antibody tests, radioactive 
iodine uptake

Thyroid function tests, 
thyroid antibody tests, 
radioactive iodine uptake 
(contraindicated if the 
women is breast-feeding)

Thyroid function tests, thyroid 
antibody tests

Thyroid function tests

Thyroid function tests, 
radioactive iodine uptake, 
fine needle aspiration biopsy

DURATION & RESOLUTION 

Hypothyroidism is usually 
permanent

Resolves to normal thyroid 
function within 12-18 months, 
5% possibility of permanent 
hypothyroidism. 

Resolves to normal thyroid 
function within 12-18 months, 
20% possibility of permanent 
hypothyroidism. 

Resolves to normal thyroid 
function within 12-18 months, 
20% possibility of permanent 
hypothyroidism

Often continues as long as 
the drug is taken

Thyrotoxicosis is transient, 
hypothyroidism is usually 
permanent

Resolves after treatment of 
infectious cause, may cause 
severe illness

WHAT ARE THE TYPES OF THYROIDITIS? THERE ARE MANY TYPES OF THYROIDITIS, WHICH ARE 
SUMMARIZED IN THE TABLE BELOW:

(NOT ALL TESTS 
MAY BE NEEDED)

DRUG-INDUCED AND RADIATION THYROIDITIS – Both 
thyrotoxicosis and hypothyroidism may be seen in these 
disorders. The thyrotoxicosis is usually short-lived. Drug-
induced hypothyroidism often resolves with the cessation 
of the drug, while the hypothyroidism related to radiation 
thyroiditis is usually permanent.

ACUTE/INFECTIOUS THYROIDITIS – Symptoms 
may include thyroidal pain, systemic illness, painless 
enlargement of the thyroid and hypothyroidism. The 
symptoms usually resolve once the infection resolves. 
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■ Check other electrolytes (especially potassium).
■ Imaging as indicated.

TREATMENT

■ Referral to appropriate specialist.
■ Hydration with 0.9% NS.
■ Furosemide 40 mg IV increases calcium excretion.
■ Drugs that decrease bone resorption: Calcitonin, bisphosphonates, and 

mithramycin.
■ Electrolyte repletion as indicated.

THYROID DISORDERS

PHYSIOLOGY

■ Hypothalamus releases thyrotropin-releasing hormone (TRH) → ante-
rior  pituitary releases thyroid stimulating hormone (TSH) → thyroid gland 
releases T3 and T4.

■ Further thyroid regulation occurs by iodine.
■ Measurements of TSH and free T4 can indicate the type of underlying 

disorder (see Table 7.6).
■ Thyroid hormone stimulates cellular protein production triggering increases 

in bone growth, CNS activity, basal metabolic rate, oxygen consumption, 
respiratory and heart rate.

Hypothyroidism and Myxedema Coma

SYMPTOMS

■ Fatigue, lethargy, coma in extreme cases
■ Cold intolerance
■ Weight gain
■ Menstrual irregularity
■ Muscle cramps
■ Thinning hair or hair loss
■ Urinary retention

T A B L E  7 . 6 .  TSH and Thyroid Hormone Levels

TSH LEVEL FREE T4 LEVEL DISORDER

Normal Normal None

Low Low 2° hypothyroidism

Low High Thyrotoxicosis

High Low 1° hypothyroidism

High High TSH-mediated hyperthyroidism
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“Impaired fasting glucose” is defined as a fasting blood 
glucose level of 110–126 mg/dL. 
An HbA1c of 5.7–6.4% is associated with an   risk of 
developing DM. The HbA1c treatment goal is < 7%. 

 

 
Diabetes insipidus 

 

Results from a deficiency of vasopressin (ADH) due to a 
hypothalamic-pituitary disorder (central DI [CDI]) or from 
resistance of the kidneys to vasopressin (nephrogenic DI 
[NDI]). Polyuria and polydipsia develop  

Diagnosis is by water deprivation test 
showing failure to maximally concentrate 
urine; vasopressin levels and response to 
exogenous vasopressin help distinguish 
CDI from NDI. 

Treatment is with intranasal 
desmopressin or lypressin. Nonhormonal 
treatment includes use of diuretics (mainly 
thiazides) and vasopressin-releasing 
drugs, such as chlorpropamide. 

Addison’s Disease 

 

SYMPTOMS 
■ Weakness and fatigue 
■ Abdominal pain, nausea/vomiting/diarrhea 
■ Anorexia and weight loss 
■ Syncope 
SIGNS 
■ Dehydration, postural hypotension, and shock. 
■ Hypoglycemia. 
■ Inaudible heart sounds. 
■ Brownish hyperpigmentation of the skin, particularly on pressure points 
and hand creases. Increased pigmentation is seen with 1° adrenal insuf- ficiency (due to elevation of ACTH 
and related peptides) but not with 2° adrenal insufficiency. 
■ Electrolyte abnormalities: ↓Na+, ↑K+, and ↑Ca2+.  
■ Azotemia. 
■ ECG changes. 
■ Hyperkalemia: Tall T, long PR and QT, and absent P waves 
■ Low voltage 
■ Inverted T waves and a depressed ST segment 

TREATMENT 
■ Glucocorticoid replacement: 
Hydrocortisone or prednisone 
■ Mineralocorticoid replacement: 
Fludrocortisone acetate 
■ Androgen replacement: 
Fluoxymesterone 

Cushing’s Syndrome 

 

■ Hypercortisolism resulting in symptomatic glucocorticoid 
excess 
■ May predispose to disseminated infections, and fevers 
and other signs of 
systemic infection may be masked 
 
SIGNS AND SYMPTOMS 
■ Truncal obesity and “buffalo hump” 
■ Moon facies 
■ Striae 
■ Proximal muscle weakness 
■ Osteoporosis 
■ Hypertension 

 

DIFFERENTIAL 
■ Exogenous steroid administration: Most common cause (autoimmune dis- ease, 
asthma). 
■ Adrenal neoplasms: Do not exhibit androgen excess. 50% become malignant. 
■ Cushing’s disease: Syndrome due specifically to excessive ACTH secretion 
from pituitary, usually from micro- or macroadenoma. 
■ Ectopic ACTH producing tumor (small cell lung cancer, pancreatic cancer). 
DIAGNOSIS 
■ Low-dose and high-dose dexamethasone suppression testing 
■ Usually can be done as outpatient 
TREATMENT 
■ Referral to endocrinologist. 
■ Decrease cortisol production with mitotane, metyrapone, or fluconazole. 
■ Surgical removal of tumor is definitive treatment. 

n An HbA1c of 5.7–6.4% is associated with an  risk of developing DM. The 
HbA1c treatment goal is < 7%.

ABDOMINAL AORTIC ANEURYSM (AAA)

n The USPSTF recommends one-time AAA screening for men 65–75 years 
of age who have ever smoked. The preferred modality is ultrasound (see 
Figure 2.1). 

n Surgical repair of AAAs  5.5 cm  AAA-specific mortality in this popula-
tion.

T A B L E  2 . 2 .   LDL Goals and Treatment Thresholdsa

RISK CATEGORY DEFINITION LDL GOAL INITIATE TLCb CONSIDER DRUG THERAPY

High risk CAD or CAD risk equivalents 

(10-year risk > 20%).

< 100 mg/dL 

(optional goal < 70 

mg/dL)

 100 mg/dL  130 mg/dL (100–129 mg/dL: drug optional).

Moderate risk Two or more risk factors 

(10-year risk < 20%).

< 130 mg/dL  130 mg/dL  130 mg/dL if 10-year risk is 10–20%.

 160 mg/dL if 10-year risk is < 10%.

Lower risk 0–1 risk factor. < 160 mg/dL  160 mg/dL  190 mg/dL (160–189 mg/dL: LDL-lowering drug 

optional).

aDerived from recommendations from the ATP III, 2004.
bTLC measures include a low-fat, low-cholesterol, high-fiber diet; weight control; and exercise.

A B

F I G U R E  2 . 1 .   Abdominal aortic aneurysm. (A) Bedside ultrasound image of a 6.5-cm abdominal aortic aneurysm (Ao = aorta).  
(B) Transaxial image from a contrast-enhanced CT showing a 5.5-cm aneurysm with extensive mural thrombus (arrowhead). (Image A reproduced 
with permission from Tintinalli JE et al. Tintinalli’s Emergency Medicine: A Comprehensive Study Guide, 6th ed. New York: McGraw-Hill, 2004, Fig. 58-2. Image B reproduced with permission 
from Doherty GM. Current Diagnosis & Treatment: Surgery, 13th ed. New York: McGraw-Hill, 2010, Fig. 34-16.)

Ao

28 CHAPTER 2 AMBULATORY MEDICINE

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal Education H
oldings, LLC

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.



FIU C/O 2017 - INTERNAL MEDICINE EOR STUDY GUIDE 37 
Pheochromocytoma  

 

■ Tumors of chromaffin cells in adrenal glands with 
paroxysmal release of catecholamines. 
■ Difficult to diagnose: 75% are identified postmortem. 
■ Associated with multiple endocrine neoplasia (MEN) Type 
II and III. 
 
SIGNS AND SYMPTOMS 
■ Severe hypertension, unusually labile blood pressure, 
orthostatic 
■ Palpitations and diaphoresis 
■ Headache 
■ Weight loss 
 

DIFFERENTIAL 
■ Consider other causes of hypertension/hypertensive crisis (< 1% of hypertensive 
patients are identified to have a pheochromocytoma) 
DIAGNOSIS 
■ Evaluate for end-organ damage (ECG, creatinine). 
■ 24-hour urine collection to demonstrate elevated catecholamine levels. 
■ Plasma metanephrine level: Less well studied, but has reports of high 
sensitivity. 
TREATMENT 
■ Lower blood pressure in controlled manner. 
■ For suspected pheochromocytoma. 
■ IV α-blockade with phentolamine: 1–4 mg bolus followed by continuous infusion. 
■ For tachyarrhythmias, use β-blockers after α-blockade (to avoid unopposed α-
stimulation). 
■ Tumor resection is definitive treatment. 

Hypoparathyroidism 

 

 

Hypoparathyroidism is a condition of parathyroid hormone 
(PTH) deficiency. Primary hypoparathyroidism is a state of 
inadequate PTH activity. In the absence of adequate PTH 
activity, the ionized calcium concentration in the 
extracellular fluid falls below the reference range. Primary 
hypoparathyroidism, the subject of this article, is a 
syndrome resulting from iatrogenic causes or one of many 
rare diseases. 
Secondary hypoparathyroidism is a physiologic state in 
which PTH levels are low in response to a primary process 
that causes hypercalcemia. The primary processes that 
lead to hypercalcemia are discussed in other articles (see 
Hypercalcemia). 
 
S&S:  Physical findings may include the following: 
Muscle cramps involving the lower back, legs, and feet are 
common in patients with hypoparathyroidism and 
hypocalcemia. Tetany develops if hypocalcemia is severe. 
In some patients, laryngospasm and bronchospasm may be 
life threatening. 
Increased neuromuscular irritability from 
hypoparathyroidism-induced hypocalcemia may be 
demonstrated at the bedside by eliciting the following signs: 
Chvostek sign: Facial twitching, especially around the 
mouth, is induced by gently tapping the ipsilateral facial 
nerve as it courses just anterior to the ear. 
Trousseau sign: Carpal spasm is induced by inflating a 
blood pressure cuff around the arm to a pressure 20 mm Hg 
above obliteration of the radial pulse for 3-5 minutes. 

Laboratory Studies 
Parathyroid hormone 
Primary hypoparathyroidism is defined by a low concentration of PTH with a concomitant 
low calcium level. 
In pseudohypoparathyroidism, the serum PTH concentration is elevated as a result of 
resistance to PTH caused by mutations in the PTH receptor system. 
In secondary hypoparathyroidism, the serum PTH concentration is low and the serum 
calcium concentration is elevated. 
Calcium 
The calcium ion is highly bound to protein. A total calcium level cannot be interpreted 
without a total protein or albumin level. 
Hypoalbuminemia causes a drop in total calcium concentration, but the ionized fraction 
may be within the reference range. Elevated protein states, such as multiple myeloma 
and paraproteinemias, may cause an elevation of the total calcium concentration, but the 
ionized fraction may be within the reference range. 
Conversely, in the presence of albumin or protein excess, low ionized calcium levels with 
reference range levels of total calcium are possible. Likewise, if the patient is 
hypoalbuminemic, high ionized calcium levels with a reference range level of total calcium 
are possible. 
Measurement of ionized calcium concentration in the plasma is ideal; however, it is not 
readily available in many places. 
The relationship between total serum calcium and albumin is defined by the following 
simple rule: the serum total calcium concentration falls by 0.8 mg/dL for every 1-g/dL fall 
in serum albumin concentration. This rule assumes that normal albumin equals 4.0 g/dL 
and normal calcium is 10.0 mg/dL. 
Alkalosis causes ionized calcium to bind to albumin more strongly. This causes a 
decrease in the ionized calcium and may trigger symptoms of hypocalcemia. 
Measurement of 25-hydroxy vitamin D: This measurement is important to exclude 
vitamin D deficiency as a cause of hypocalcemia. 
Serum magnesium: Hypomagnesemia may cause PTH deficiency and subsequent 
hypocalcemia. Exclude it in any patient with primary hypoparathyroidism. 
Serum phosphorus: PTH is a phosphaturic hormone. In its absence, phosphorus levels 
in the blood rise. 
 
Treatment of patients with hypoparathyroidism involves correcting the 
hypocalcemia by administering calcium and vitamin D. Recombinant 
human PTH (rhPTH[1-84], Natpara) is commercially available in the 
United States and is indicated as an adjunct to calcium and vitamin D to 
control hypocalcemia in patients with hypoparathyroidism. 

Hyperparathyroidism  

 

SYMPTOMS ( Similar to hypercalcemia) 
■  Lethargy and weakness 
■ Constipation and anorexia 
■ Bone and muscle pain 
■ Altered mentation 
■ Rarely palpable parathyroid nodules 
DIFFERENTIAL 
■ Primary Hyperparathyroidism 
■ 81% parathyroid adenomas (usually in inferior glands) 
■ 18% parathyroid hyperplasia 
■ < 1% parathyroid carcinoma 
■ Secondary Hyperparathyroidism 
■ Hyperplasia of parathyroid glands in response to chronic 
renal disease causing decreased production of vitamin D 
■ Elevated PTH levels 

DIAGNOSIS 
■ Elevated calcium. Extremely high 
calcium levels should raise suspicion of 
parathyroid carcinoma. 
■ Elevated PTH levels. 
Check other electrolytes (especially 
potassium). 
■ Imaging as indicated. 
 
 

TREATMENT 
■ Referral to appropriate specialist. 
■ Hydration with 0.9% NS. 
■ Furosemide 40 mg IV increases calcium 
excretion. 
■ Drugs that decrease bone resorption: 
Calcitonin, bisphosphonates, and 
mithramycin. 
■ Electrolyte repletion as indicated. 

Acromegaly 

 

 

GH Excess 
Leads to acromegaly when it occurs in adulthood. Etiologies 
are as follows: 
Benign pituitary adenoma: GH-secreting pituitary adenomas 
are respon- sible for nearly all cases of acromegaly. 
Iatrogenic: Associated with treatment with human GH. 
Ectopic GH or GHRH: Extremely rare; seen with lung 
carcinoma, carcinoid tumors, and pancreatic islet cell 
tumors. 
SYMPTOMS/EXAM 
Almost all patients have soft tissue proliferation 
(hand/foot/jaw enlarge- ment) and coarsening of facial 
features. An   in shoe, ring, or glove size is common. 
Headache and visual loss are direct effects of tumor. n 
Additional symptoms are as follows: 
Cardiac: Hypertension, cardiac hypertrophy. 
Endocrine:   insulin resistance with impaired glucose 
intolerance or overt DM; hypogonadism. 
Constitutional: Heat intolerance, weight gain, fatigue. 
GI:   incidence of colonic polyps and colon cancer (order a 
colonoscopy after diagnosis).  

DIAGNOSIS 
Labs: Random GH is not helpful.   IGF-1 
levels are the hallmark. 
Glucose tolerance test: An   GH level after 
a 100-g glucose load is diagnostic of 
excess GH secretion. n Radiology: 
Pituitary MRI. 
 

TREATMENT 
Surgical: Transsphenoidal resection is 
first-line therapy and is usually cu- rative. 
Medical: If GH excess persists after 
surgery, long-acting somatostatin ana- 
logs (octreotide and lanreotide) may be 
added. 
Radiotherapy: For patients with 
inadequate responses to surgical and 
medical therapy. 
 
COMPLICATIONS 
Hypopituitarism, cardiovascular effects 
(hypertension, CHF, CAD), meta- bolic 
effects (type 2 DM), sleep apnea. 
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Hypocalcemia 

 

 

(Ca2+ < 8.5 mg/dL) 
SYMPTOMS 
■ Neuromuscular irritability 
■ Paresthesias, particularly perioral and distal extremities 
■ Muscle spasms and tetany 
■ Seizures 
 
EXAM 
■ Hyperreflexia 
■ Chvostek sign (spasm when percussing facial nerve) 
■ Trousseau sign (carpal spasm when brachial blood 
pressure cuffinflated) 
■ Cardiovascular findings 
■ Hypotension due to loss of vascular tone 
■ CHF 
■ Arrhythmias 
■ QT prolongation (rarely progressing to torsades or heart 
block) 
 
 

CAUSES 
■ Pseudohypocalcemia 
■ Hypoalbuminemia results in less protein-bound calcium and increased 
free plasma calcium without changing total body calcium. 
■ Alkalosis, either respiratory or metabolic, causes increased binding of 
ionized Ca2+. 
■ Insufficient production 
■ Vitamin D disorder 
■ Malabsorption of Vitamin D from chronic diarrhea, PPIs, anticonvulsants 
■ Impaired production of 1,25-dihydroxy vitamin D, usually secondary to renal failure, 
hepatic failure or anticonvulsants 
■ Hypoparathyroidism 
■ Hypomagnesemia causes end-organ resistance to PTH. 
■ Infiltrative processes (malignancy, granulomatous disease). 
■ Increased chelation and protein binding 
■ Alkalosis, either respiratory or metabolic, causes increased Ca2+ binding to serum 
proteins. 
■ Rapid and massive blood transfusions (high citrate levels complex with 
calcium). 
■ Acute pancreatitis (fat saponifies calcium). 
■ Rhabdomyolysis (chelation with phosphate from damaged muscle cells). 
■ Hydrofluoric acid burns (fluoride chelates calcium). 
■ Ethylene glycol (calcium oxalate compounds). 
 
TREATMENT 
■ Emergent treatment of acutely symptomatic patients with 10% calcium chloride. 
Transfusion-associated hypocalcemia is transient in most patients and will resolve without 
treatment unless liver disease is present; these patients may require calcium during 
transfusions. 

Hypercalcemia 

 

 

(Ca2+ > 10.5 mg/dL) 
Hypercalcemia is generally a product of another underlying 
disorder and not a primary process in itself. 
 
SYMPTOMS 
■ Lethargy and weakness 
■ Constipation and anorexia 
■ Bone and muscle pain 
■ Altered mentation 
■ Neuromuscular 
■ Confusion → lethargy → stupor → coma with increasing 
Ca2+ 
■ Weakness, hypotonia, and hyporeflexia 
■ Apathy or depression 
■ Cardiovascular 
■ Hypertension 
■ Arrhythmias 
■ Digitalis sensitization 
■ Shortened QTc interval 
■ PR and QRS widening 
■ ST and T-wave coving or T-wave widening 
■ Renal 
■ Renal failure 
■ Nephrolithiasis 
■ Polyuria 

CAUSES 
■ Acidosis increases serum calcium 
because Ca2+ is displaced from proteins 
by increased levels of H+ in the serum. 
This is known as relativehypercalcemia. 
■ Hypoalbuminemia results in less protein-
bound calcium and decreased measured 
total serum calcium. 
■ Malignancy: Most common cause in 
hospitalized patients. 
■ Primary hematologic or metastatic to 
bone 
■ Parathyroid hormone-related peptide 
producing tumor (small cell lung 
cancer, kidney and ovarian cancers) 
■ Hyperparathyroidism: Most common in 
nonhospitalized patients (parathyroid 
adenomas). 
■ Increased intake: 
■ Milk-alkali syndrome 
■ Vitamin D or A toxicity 
■ Increased bone breakdown: 
■ Immobilization 
■ Paget’s disease 
 
 

TREATMENT 
■ Treatment of underlying cause 
■ Hydration with 0.9% NS 
Furosemide 40 mg IV increases calcium 
excretion 
■ Drugs that decrease bone reabsorption: 
Calcitonin, bisphosphonates, and 
mithramycin 
■ Hydrocortisone (for hematologic 
cancers, vitamin D deficiency, or granu- 
lomatous diseases) 
■ Potassium replacement 
 

Hyponatremia 

 

 

(Na+ < 135 mEq/L) 
SYMPTOMS/EXAMS 
■ Headache. 
■ Nausea and vomiting. 
■ Confusion. 
■ Seizures. 
■ Symptom severity is associated with the level and rate of development of 
hyponatremia. Rapid decreases are more likely to produce symptoms and severe sequelae. 
■ Besides altered mental status, patients may have findings consistent with the underlying cause of their 
hyponatremia, including: 
■ CHF 
■ Cirrhosis 
■ Vomiting 
■ Diarrhea 
■ Excessive thirst or water intake 
 
DIFFERENTIAL: A wide differential for altered mental status should include vital sign abnormalities 
(hypoxia, hypotension), head injury, toxic/metabolic abnor- mality, infection, or psychiatric illness. 
 
DIAGNOSIS AND CAUSES 
■ Na+ < 120 mEq/L is considered severe hyponatremia. Most patients will be symptomatic. 
■ If etiology of hyponatremia is not clearly evident on history, check serum and calculated osmolality to 
differentiate pseudohyponatremia from true hyponatremia. 
■ Figure 7.1 charts the basic algorithm for evaluation of hyponatremia. 
■ Pseudohyponatremia is a falsely low sodium measurement in patients with high levels of lipid or protein 
in their plasma (multiple myeloma, IV 
immunoglobulin, or hyperlipidemia). 
■ Normal to high measured osmolality, low calculated osmolality 
■ Hypertonic hyponatremia is a state of increased serum osmolality due to hyperglycemia, radiocontrast, 
glycerol, or mannitol administration result- 
ing in extracellular free water accumulation and resultant hyponatremia. 
■ Normal to high measured osmolality, high calculated osmolality. 
■ Hyperglycemia is by far the most common cause. The correction factor 
is an expected decrease in sodium by 1.6 mEq/L for every 100 mg/dLfor glucose levels above 100 mg/dL. 
For glucose levels > 
400 mg/dL, some authors advocate a correction factor of 2.4 mEq/L. 
■ True hypo-osmolar hyponatremia (elevated TBW). 
■ Measured and calculated osmolality are low and similar. 
■ Checking volume status and urine sodium will help identify the cause. 

TREATMENT 
■ Identify and correct the underlying 
cause. 
■ Dehydrated patients need to be volume 
resuscitated with isotonic fluid 
first. 
■ Patients with an altered level of 
consciousness or seizures with Na+ < 115 
emergently require hypertonic 3% saline 
(initially, 100 cc bolus and maybe repeated 
in 10 minutes) until these severe 
symptoms have resolved.  
■ Sodium deficit can be approximated with 
this equation: 
Na+ deficit (in total mEq) = 0.6 × wt (kg) × 
(140 − current serum Na+) 
■ Check labs frequently, do not increase 
sodium more rapidly than 0.5 mEq/L/h or 
12 mEq/L in the first 24 hours. 
■ Pseudohyponatremia secondary to 
multiple myeloma or hyperlipidemia does 
not require treatment. 
■ Hypertonic hyponatremia secondary to: 
■ Mannitol or contrast requires saline. 
■ Hyperglycemia requires insulin and 
saline. 
■ Hypervolemic hypo-osmolar 
hyponatremia secondary to: 
■ Renal failure requires dialysis. 
■ CHF, cirrhosis, or renal failure requires 
fluid restriction and treating 
the underlying disorder. 
■ Euvolemic hypo-osmolar hyponatremia 
requires free water restriction, 
saline, and possibly furosemide, 
depending on severity. 
■ Hypovolemic hypo-osmolar 
hyponatremia requires aggressive 
hydration 
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■ Hypervolemic hypo-osmolar hyponatremia. 
■ Signs of fluid overload 
■ If urine sodium is low (< 10 mEq/L) = loop diuretic, cirrhosis, CHF, 
or nephrotic syndrome (perceived low intravascular volume causing 
kidneys to actively retain sodium and reabsorb water) 
■ If urine sodium is high (> 20 mEq/L) = acute or chronic renal failure 
(inability to appropriately excrete sodium) 
■ Euvolemic hypo-osmolar hyponatremia. 
■ Urine sodium is usually high (> 20 mEq/L) 
■ Etiology is either endocrine or nonendocrine: 
■ Endocrine: Hypothyroidism, SIADH, and glucocorticoid deficiency 
■ Nonendocrine: Drugs (eg, diuretics, carbamazepine, theophylline, 
amiodarone, ecstasy, etc) or psychogenic polydipsia 
■ SIADH is a diagnosis of exclusion but typical lab findings are: 
■ High urine Na+ (> 20 mEq/L) 
■ High urine osmolality (> 100 mOsm/kg) 
■ Low BUN 
■ Hypovolemic hypo-osmolar hyponatremia (dehydrated). 
■ Caused by dehydrated states where the kidney is actively trying to 
reabsorb water 
Signs of dehydration likely present including poor skin turgor andtachycardia 
■ Low urine sodium (< 10 mEq/L) = extrarenal sodium loss (eg, vomiting, diarrhea, fistula, sweating, 
traumatized muscle) 
■ High urine sodium (> 20 mEq/L) = renal sodium loss (diuretics, hyperglycemia, nephropathy, 
mineralocorticoid deficiency)  

with saline. 
 
COMPLICATIONS 
■ Rapid correction of hyponatremia has 
been associated with neurologic deteri- 
oration known as osmotic demyelination 
syndrome (ODS), formerly known as 
central pontine myelinolysis (CPM). This 
disorder causes permanent sequelae and 
should be avoided. 
■ ODS presents with flaccid paralysis, 
dysarthria, dysphagia, and hypotension. 
■ Alcoholics, malnourished or chronically 
ill patients, women, and children are at 
increased risk. 
■ Risk of ODS is increased in patients with 
prolonged development of hyponatremia 
and rapid medical correction. No such risk 
has been seen in patients with acute (< 24 
hours) development of hypo- natremia. 

Hypernatremia 

 

(Na+ > 145 mEq/L) 
■ Hypernatremia results from either a hypovolemic state or 
iatrogenic Na+ gain. In general, this state develops only in 
those who are unable to experience thirst or access water: 
elderly, infants, disabled, comatose or intubated patients. 
 
SYMPTOMS/EXAM 
■ Headache. 
■ Seizures. 
■ Altered mental status. 
■ Symptoms correlate with severity and chronicity of 
condition. 
■ Vomiting, sweating, and hyperpnea may be symptoms of 
the underlying disease causing the hypernatremia. 
■ Increased tone and reflexes. 
■ Poor skin turgor, tachycardia, low urine output. 
 
 
 

CAUSES 
Three major types: 
■ Hypovolemic 
■ Sweating, vomiting, diarrhea, 
gastrointestinal drainage tubes 
■ Osmotic diuresis secondary to 
hyperglycemia, DKA, or hyperosmolar 
nonketotic coma 
■ Euvolemic 
■ Inadequate water intake due to physical 
or neurologic disability (infants,intubated 
patients) 
■ Diabetes insipidus either central or 
nephrogenic (can be induced bydrugs 
such as lithium or amphotericin B) 
■ Hypervolemic 
■ Iatrogenic (hypertonic saline, saline 
enemas, sodium bicarbonate 
administration), seawater ingestion, acute 
renal failure 
 

TREATMENT 
■ Identify and treat the underlying 
mechanism. 
■ Rehydrate hypovolemic patients with 
0.9% NS. 
■ Correct sodium by free water repletion 
with D5W or oral tap water. 
■ Total free water deficit = total body 
weight (kg) × (current serum Na+ − 
desired serum Na+)/current Na+. 
■ Replete 30% over the first 24 hours, and 
the remainder over the next 48hours. 
■ If seizing or comatose, correct rapidly 
with D5W until resolution of acute 
manifestations. 
■ Add a loop diuretic, such as furosemide 
to free water regimen in hypervolemic 
patients. 
 
COMPLICATIONS 
■ Overly aggressive correction of chronic 
hypernatremia can lead to cerebral 
edema. 

Paget disease of the 
bone 

 

 

Accelerated bone turnover and remodeling, resulting in 
impaired bone integ- rity and overgrowth. 
 
SYMPTOMS 
Presents with pain, fractures, and skeletal deformity, most 
commonly in the sacrum, spine, femur, skull, and pelvis. 
Two-thirds of patients are asympto- matic. 
 
EXAM 
Depends on which bones are involved. Exam may reveal 
skull enlargement, frontal bossing, bowed legs, and 
cutaneous erythema, warmth, and tenderness over the 
affected site. 

 

DIFFERENTIAL 
Includes any localized bony tumor or 
cancer. 
DIAGNOSIS 
Labs:   alkaline phosphatase and bone 
turnover markers (eg, osteocalcin, urinary 
hydroxyproline, N-telopeptide). Ca++ and 
phosphorus are normal. 
Imaging: 
Plain radiography: Involved bones are 
expanded and denser than normal  
Erosions are seen in the skull 
(osteoporosis circumscripta). Affected 
weight-bearing bones may be bowed. 
Bone scan:   uptake is seen in affected 
areas but can be nonspecific. 
 

TREATMENT:  
Bisphosphonates are the treatment of 
choice and lead to remission in most 
patients. Choices include IV pamidronate 
or zoledronic acid, oral alen- dronate, 
risedronate, and IV/PO ibandronate. 

Thyroid cancer 

 

Thyroid nodules are more common in women but are more 
likely to be ma- lignant in men. Radiation exposure is a 
major risk factor. The “90%” mne- monic applies: 
90% of nodules are benign. 
 90% of nodules are cold on RAI uptake scan; 15–20% of 
these are malignant (1% of hot nodules are malignant). 
90% of thyroid malignancies present as a thyroid nodule 
> 90% of cancers are either papillary or follicular, which 
carry the best prognoses. 
 
SYMPTOMS/EXAM 
Present as a firm, palpable nodule. 
Cervical lymphadenopathy and hoarseness are concerning 
signs. 
Often found incidentally on radiologic studies that are 
ordered for other purposes. 
 

DIAGNOSIS 
Check TSH. If TSH level is normal, 
proceed to fine-needle aspiration (FNA) of 
the nodule  
Thyroid/neck ultrasound to determine 
nodule size, detect lymphadenopa- thy, 
and evaluate for other nodules. Size > 3 
cm, high intravascular flow, irregular 
shapes/borders, and microcalcifications 
should raise concern for malignancy. 
If TSH level is low, proceed to RAI uptake 
and scan, as this indicates that there is an   
likelihood of a hot nodule. Do not biopsy a 
hot nodule. 
All euthyroid and hypothyroid nodules 
should be biopsied with FNA. If the nodule 
is not palpable, this may be done under 
ultrasound guidance. Four pathologic 
results are possible: 
Malignant: Surgery. 
Benign: Serial follow-up. The use of LT4 to 
suppress the growth of be- nign nodules is 
no longer recommended, as it is often 
ineffective and may be associated with 
toxicity (especially in the elderly). 
Insufficient for diagnosis: Repeat 
ultrasound-guided FNA after six weeks. 
Follicular neoplasm or “suspicious for 
malignancy”: Surgery. 

TREATMENT 
Papillary/follicular thyroid cancer: 
First: Surgical thyroidectomy. n Second: 
RAI remnant ablation. n Third: LT4 to 
suppress TSH. 
Medullary or anaplastic thyroid cancer: 
First: Surgical thyroidectomy with neck 
dissection. 
Second: Chemotherapy if metastatic 
disease is present. 
 

COMPLICATIONS

Fractures. Hip fractures are associated with 30% mortality in men (higher 
mortality rate than for women). Vertebral fractures are associated with chronic 
pain and disability.

PAGET’S DISEASE

Accelerated bone turnover and remodeling, resulting in impaired bone integ-
rity and overgrowth. 

SYMPTOMS

Presents with pain, fractures, and skeletal deformity, most commonly in the 
sacrum, spine, femur, skull, and pelvis. Two-thirds of patients are asympto-
matic. 

EXAM

Depends on which bones are involved. Exam may reveal skull enlargement, 
frontal bossing, bowed legs, and cutaneous erythema, warmth, and tenderness 
over the affected site.

DIFFERENTIAL

Includes any localized bony tumor or cancer.

DIAGNOSIS

n Labs:  alkaline phosphatase and bone turnover markers (eg, osteocalcin, 
urinary hydroxyproline, N-telopeptide). Ca++ and phosphorus are normal.

n Imaging:
n Plain radiography: Involved bones are expanded and denser than nor-

mal (see Figure 6.18). Erosions are seen in the skull (osteoporosis cir-
cumscripta). Affected weight-bearing bones may be bowed.

n Bone scan:  uptake is seen in affected areas but can be nonspecific.

 
KEY FACT

The most common fractures in Paget’s 
disease are vertebral crush fractures.

 
KEY FACT

Paget’s is one of the rare causes of 
high-output CHF due to hypervascularity 
of bony lesions.

F I G U R E  6 . 1 8 .   Paget’s disease, right femur. Note the thickened cortex (arrow), thickened 
trabeculae (arrowhead), and expansion of the right femoral head and neck in comparison to 
the left femur. (Reproduced with permission from Fauci AS et al. Harrison’s Principles of Internal Medicine, 17th ed. New 
York: McGraw-Hill, 2008, Fig. 349-3.)
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If a multinodular goiter is present, FNA of 
the most suspicious nodule (by radiologic 
features) or the dominant nodule (largest 
nodule > 1 cm) is acceptable, although it 
will not diagnose all cases of malignancy. 
Such patients should be followed, and 
nodules that   in size should be considered 
FNA 

Pituitary Adenoma 

 

Microadenomas are < 1 cm; macroadenomas are > 1 cm. 
The risk of panhy- popituitarism and visual loss   with tumor 
size. 
SYMPTOMS/EXAM 
Neurologic symptoms: Headache; visual field cuts, 
especially “tunnel vi- sion”; diplopia. 

 

DIAGNOSIS 
Labs: If the H&P or imaging is suggestive 
of tumor, check TSH, free T4, prolactin, 
LH, FSH, IGF-1, and testosterone (in men) 
or estradiol (in women with amenorrhea) 
to assess for hormonal excess or 
deficiency. To check for AI, perform an 
early-morning cortisol or cosyntropin 
(Cortrosyn) stimulation test. To check for 
cortisol excess, perform a dexamethasone 
suppression test. 
Pituitary imaging: Order a sellar-specific 
MRI (see Figure 6.2). A stan- dard brain 
MRI may miss these small tumors! 
Formal visual field testing: For 
macroadenomas or tumors compressing 
the optic chiasm. 
 

TREATMENT 
Medical: Some tumors shrink with 
hormonal manipulation. Prolactino- mas 
are treated primarily with dopamine 
agonists (eg, bromocriptine, cab- 
ergoline). 
Surgical: The transsphenoidal approach 
is successful in approximately 90% of 
patients with microadenomas. 
Radiation: Conventional radiotherapy or 
gamma-knife radiosurgery can be used as 
adjunctive treatment after surgery or in 
combination with medi- cal treatment. 
Associated with a high risk of 
hypopituitarism. 

DIAGNOSIS

n Check TSH. If TSH level is normal, proceed to fine-needle aspiration 
(FNA) of the nodule (see Figure 6.6).

n Thyroid/neck ultrasound to determine nodule size, detect lymphadenopa-
thy, and evaluate for other nodules. Size > 3 cm, high intravascular flow, 
irregular shapes/borders, and microcalcifications should raise concern for 
malignancy. 

n If TSH level is low, proceed to RAI uptake and scan, as this indicates that 
there is an  likelihood of a hot nodule. Do not biopsy a hot nodule. 

n All euthyroid and hypothyroid nodules should be biopsied with FNA. If 
the nodule is not palpable, this may be done under ultrasound guidance. 
Four pathologic results are possible:
n Malignant: Surgery.
n Benign: Serial follow-up. The use of LT4 to suppress the growth of be-

nign nodules is no longer recommended, as it is often ineffective and 
may be associated with toxicity (especially in the elderly).

n Insufficient for diagnosis: Repeat ultrasound-guided FNA after six 
weeks.

n Follicular neoplasm or “suspicious for malignancy”: Surgery.
n If a multinodular goiter is present, FNA of the most suspicious nodule (by 

radiologic features) or the dominant nodule (largest nodule > 1 cm) is ac-
ceptable, although it will not diagnose all cases of malignancy. Such pa-
tients should be followed, and nodules that  in size should be considered 
for FNA.

 
KEY FACT

If a palpable nodule is associated with a 
normal TSH, proceed directly to FNA. 

 
KEY FACT

Thyroglobulin is a good marker for the 
presence of thyroid tissue. If present 
after total thyroidectomy and RAI 
remnant ablation, it can indicate thyroid 
cancer recurrence.

F I G U R E  6 . 6 .   Evaluation of a thyroid mass. (Adapted with permission from Gardner DG, Shoback D. 
Greenspan’s Basic & Clinical Endocrinology, 8th ed. New York: McGraw-Hill, 2007: 270.)

Thyroid nodule detected

Hot noduleCold nodule

TSH

Normal

FNA biopsy

Suspicious or
“follicular” neoplasm

Malignant

Surgery

Benign

Observe

Evaluate for
hypothyroidism;
if ultrasound
confirms the
presence of a
nodule

123I or 99mTc scan
and evaluate for
hyperthyroidism

123I scan

Low High
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COMPLICATIONS

n Hypopituitarism: See below.
n Apoplexy: Acute, spontaneous hemorrhagic pituitary infarction. A neu-

rosurgical emergency. Treat with corticosteroids +/– transsphenoidal de-
compression.

n DI or SIADH (especially postoperatively; patients may recover).
n Visual field defects.

 
KEY FACT

Sellar masses cause DI (by affecting 
posterior pituitary function) only when 
they are large and invade the suprasellar 
space. 1° pituitary tumors rarely cause DI.

T A B L E  6 . 3 .   Differential Diagnosis of Sellar Lesions

LESION EXAMPLES

Pituitary adenoma Prolactinoma: The most common pituitary microadenoma.

GH secreting: Often very large.

Nonfunctioning: One-third of all pituitary tumors; the most common macroadenoma.

ACTH secreting: The most common cause of Cushing’s syndrome.

TSH secreting: Rare.

Physiologic enlargement of the pituitary gland Hyperplasia due to pregnancy, 1° hypothyroidism, or 1° hypogonadism.

1° malignancies Germ cell tumor, sarcoma, lymphoma, pituitary carcinoma.

Metastases Breast cancer, lung cancer.

Cysts Rathke’s cleft, arachnoid, dermoid.

Infections in immunocompromised patients Abscess, tuberculoma.

Other Craniopharyngioma, meningioma, lymphocytic hypophysitis (autoimmune destruction of 

the pituitary, often postpartum).

A B

F I G U R E  6 . 2 .   Pituitary adenomas. Coronal gadolinium-enhanced MR images demonstrating (A) a microadenoma (arrow), which en-
hances less than the adjacent pituitary tissue, and (B) a pituitary macroadenoma (arrowheads) extending superiorly from the sella turcica 
to the suprasellar region. Arrows denote the internal carotid arteries. (Image A reproduced with permission from Schorge JO et al. Williams Gynecology. New York: 
McGraw-Hill, 2008, Fig. 15-8A. Image B reproduced with permission from Fauci AS et al. Harrison’s Principles of Internal Medicine, 17th ed. New York: McGraw-Hill, 2008, Fig. 333-4.) 

202 CHAPTER 6 ENDOCRINOLOGY

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal Education H
oldings, LLC

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.

Pituitary and Hypothalamic Disorders

Under hypothalamic regulation, the anterior pituitary produces and releases 
ACTH, TSH, FSH, LH, GH, and prolactin (see Figure 6.1). The posterior 
pituitary stores and releases ADH and oxytocin. 

PITUITARY TUMORS

A 63-year-old man on warfarin for atrial fibrillation (AF) presents to the ER 
with an excruciating headache, nausea, vomiting, vertigo, and altered 
mental status. He has a history of a pituitary adenoma. On exam, he is 

found to have meningismus. His BP is 65/35 mm Hg. What is the most likely di-
agnosis?

While you should rule out a hemorrhagic stroke and ruptured aneurysm, pitu-
itary apoplexy must also be considered. Pituitary apoplexy is a complication that 
occurs when a pituitary mass spontaneously hemorrhages or outgrows its blood 
supply, leading to panhypopituitarism. CT/MRI may show a high-density mass 
in the sella. Corticosteroids are required to treat acute adrenal insufficiency (AI), 
which usually manifests as hypotension. 

Microadenomas are < 1 cm; macroadenomas are > 1 cm. The risk of panhy-
popituitarism and visual loss  with tumor size.

SYMPTOMS/EXAM

n Neurologic symptoms: Headache; visual field cuts, especially “tunnel vi-
sion”; diplopia.

F I G U R E  6 . 1 .   Secretion of hypothalamic and pituitary hormones. AL, anterior lobe; MB, 
mammillary bodies; OC, optic chiasm; PL, posterior lobe. (Adapted with permission from Gardner DG, 
Shoback D. Greenspan’s Basic & Clinical Endocrinology, 8th ed. New York: McGraw-Hill, 2007: 106.)

MB

OC

PLAL

Anterior 
pituitary 
hormones: Posterior pituitary 

hormones:

   ADH, oxytocin

Secreted into 
hypophyseal 
portal circulation:

   GHRH
   TRH
   CRH
   GnRH
   Somatostatin
   Dopamine

Secreted by posterior 
pituitary directly into 
circulation: 

   ADH
   Oxytocin

GH, TSH, ACTH, 
LH/FSH, prolactin
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UROLOGY/RENAL (8%) 

Disease/Condition Description Diagnosis Treatment 
Benign prostatic 

hypertrophy 

 

nonmalignant adenomatous overgrowth of the periurethral 
prostate gland.  
Symptoms are those of bladder outlet obstruction—weak 
stream, hesitancy, urinary frequency, urgency, nocturia, 
incomplete emptying, terminal dribbling, overflow or urge 
incontinence, and complete urinary retention.  

Diagnosis is based primarily on digital 
rectal examination and symptoms; 
cystoscopy, transrectal ultrasonography, 
urodynamics, or other imaging studies 
may also be needed. 

Treatment options include 5 alpha-
reductase inhibitors, alpha-blockers, 
tadalafil, and surgery. 

Prostate cancer 

 

Usually adenocarcinoma. Symptoms are usually absent 
until tumor growth causes hematuria and/or obstruction with 
pain.  

Diagnosis is suggested by digital rectal 
examination or prostate-specific antigen 
measurement and confirmed by biopsy. 
Screening is controversial and should 
involve shared decision-making. 
Prognosis for most patients with prostate 
cancer, especially when it is localized or 
regional (usually before symptoms 
develop), is very good; more men die with 
prostate cancer than of it.  

Treatment is with prostatectomy, radiation 
therapy, palliative measures (eg, hormonal 
therapy, radiation therapy, chemotherapy), 
or, for many elderly and even carefully 
selected younger patients, active 
surveillance. 

Prostatitis 
 

 

ETIOLOGY: Patients < 35: Sexually transmitted pathogens 
C. trachomatis and/or N. gonorrhoeae (GC) predominate. 
Patients ≥ 35: Most often caused by Gram-negative 
organisms, predominantly E. coli. Mixed bacterial infections 
are uncommon. Suspect an acute exacerbation of chronic 
prostatitis if there is a history of recurrent UTIs. 
TB should be considered in the presence of renal TB.  
SYMPTOMS/EXAM 
Fever/chills 
Perineal or low back pain 
Urgency, dysuria, frequency, urinary retention 
Tender swollen prostate that is firm and warm to the touch 
(avoid prostatic massage as it may precipitate bacteremia) 

DIAGNOSIS 
Clinical examination is key to diagnosis. Urine culture may help isolate organism. 
 
TREATMENT 
Supportive care with analgesia, antipyretics, hydration.  
Antibiotics: 
Age < 35 years: Ceftriaxone (IM × 1) or ofloxacin (× 10 days) and doxycycline (× 10 days) 
Age ≥ 35 years: Fluoroquinolone or trimethoprim/sulfamethoxazole for 2–4 weeks 
Chronic bacterial: Fluoroquinolone × 4 weeks or trimethoprim/ sulfamethoxazole for 1–3 
months 
Avoid urethral catheterization, use suprapubic catheter if urinary retention occurs. 
Parenteral antibiotics and admission if patient appears toxic. 

Acid/base disorders 
 
 
 
 
 

MUDPILES 
Methanol, Metformin  
Uremia 
Diabetic (or alcoholic) 
ketoacidosis  
Paraldehyde  
INH/iron/inhalant (ie, 
CO) poisoning  
Lactic acidosis (sepsis, 
shock, 
hypoxia,seizures, 
cyanide)  
Ethylene glycol  
Salicylates, Solvents 

 

Interpreting Blood Gases 
BASIC DEFINITIONS 
■ Acidosis/alkalosis: A process → acidemia/alkalemia. 
■ Acidemia: pH <7.40. 
■ Alkalemia: pH >7.40. 
■ Metabolic disorder results in change in HCO3−. 
■ Respiratory disorder results in change in Pco2. 
■ Buffering capacity: Body’s immediate response to change in serum pH by protein release or capture of free H+. 
■ Extracellular proteins (1/3 of buffering capacity) 
■ Intracellular proteins (2/3 of buffering capacity) 
■ Respiratory compensation: Body’s attempt to correct metabolic acidosis or alkalosis by changes in ventilation: retention or excretion of CO2. Respiratory 
compensation is rapid. 
■ Renal (metabolic) compensation: Body’s attempt to correct respiratory acidosis or alkalosis by net excretion or regeneration of hydrogen ions through 
the urine. Metabolic compensation is relatively slow. 
Metabolic alkalosis (↑ HCO3−) caused by hypovolemia, hyperaldosteronism, and Bartter syndrome. 
■ Metabolic acidosis (↓ HCO3−) causes are subdivided by the presence or absence of an elevated anion gap. 
■ Low gap (anion gap < 1) states caused by: 
■ Increases in unmeasured serum cations (seen in myeloma) 
■ Decreased serum albumin 
■ Bromide or iodine poisoning (mistaken for chloride in many labs) 
■ Normal anion gap acidosis (variously reported as 3–11, 8–16, or 1–20 mmol/L depending on analyzer) caused by: 
■ Diarrhea 
■ Renal tubular acidosis 
■ Ketone wasting 
■ Toluene 
■ High anion gap (anion gap > 20) caused by increased concentrations of anions other than K+ and Cl− (MUDPILES mnemonic). Three rules assist in 
identifying a mixed disorder: 
1. Neither respiratory nor renal compensation completely normalizes the pH, so if pH is normal, look for a mixed disorder. 
2. The Pco2 in patients with a metabolic acidosis is predicted by Winter’s formula: Pco2 ≈ 1.5 HCO3− + 8. 
■ Measured Pco2 < predicted Pco2 by Winter’s formula = respiratory alkalosis. 
■ Measured Pco2 > predicted Pco2 by Winter’s formula = respiratory acidosis. 3. ∆ gap = measured anion gap − normal anion gap. The ∆ gap should 
approximate the decrease in HCO3−; if the drop in HCO3− cannot be explained completely by the ∆ gap a nongap acidosis is also present. 
Causes of a high anion gap— 

 
Metabolic Acidosis (↓pH + ↓ HCO3−) 
An extremely common presentation, both in the emergency department 
and examination,  patients are often ill- or septic-appearing on presentation. 
 
SYMPTOMS AND EXAM 
■ Tachypnea is a compensatory response in any patient with a metabolic acidosis, but may be greatest (ie, Kussmaul) in DKA or salicylate poisoning. 
■ Severe hypoxia or hypotension may precipitate lactic acidosis. 
■ Intoxication or visual complaints in the setting of a high anion gap acidosis should prompt an evaluation of serum osmolal gap to screen for toxic 
alcohols. 
■ Volume overload may be due to acute renal failure with associated acidosis. 
■ Diarrhea. 
 
DIAGNOSIS 
■ A metabolic acidosis is present in any patient with a pH < 7.35 and HCO3− < 20 mEq/L. In patients with mixed disorders, the pH may be nor- mal or > 
7.40. Use the anion gap and the serum K+ to help narrow the differ- ential. 
■ Normal anion gap [Na+ − (Cl− + HCO3−)] ≈ 12. ■ Look for chloridelosses. 

459

ENDOCRINE, M
ETABOLIC, FLUID, AND 

ELECTROLYTE DISORDERS
■ Metabolic alkalosis (↑ HCO3

−) caused by hypovolemia, hyperaldosteronism, 
and Bartter syndrome.

■ Metabolic acidosis (↓ HCO3
−) causes are subdivided by the presence or 

absence of an elevated anion gap.
■ Low gap (anion gap < 1) states caused by: 

■ Increases in unmeasured serum cations (seen in myeloma)
■ Decreased serum albumin
■ Bromide or iodine poisoning (mistaken for chloride in many labs) 

■ Normal anion gap acidosis (variously reported as 3–11, 8–16, or 1–20 
mmol/L depending on analyzer) caused by:
■ Diarrhea
■ Renal tubular acidosis
■ Ketone wasting
■ Toluene

■ High anion gap (anion gap > 20) caused by increased concentrations of 
anions other than K+ and Cl− (MUDPILES pneumonic).

Three rules assist in identifying a mixed disorder:

1. Neither respiratory nor renal compensation completely normalizes the 
pH, so if pH is normal, look for a mixed disorder.

2. The Pco2 in patients with a metabolic acidosis is predicted by Winter’s 
formula: Pco2 ≈ 1.5 HCO3

− + 8.
■ Measured Pco2 < predicted Pco2 by Winter’s formula = respiratory alkalosis.
■ Measured Pco2 > predicted Pco2 by Winter’s formula = respiratory acidosis. 
3. ∆ gap = measured anion gap − normal anion gap. The ∆ gap should 

 approximate the decrease in HCO3
−; if the drop in HCO3

− cannot be 
 explained completely by the ∆ gap a nongap acidosis is also present.

Metabolic Acidosis (↓pH + ↓ HCO3
−)

An extremely common presentation, both in the emergency department and on 
the examination, is patients are often ill- or septic-appearing on presentation.

SYMPTOMS AND EXAM

■ Tachypnea is a compensatory response in any patient with a metabolic 
acidosis, but may be greatest (ie, Kussmaul) in DKA or salicylate 
 poisoning.

■ Severe hypoxia or hypotension may precipitate lactic acidosis.
■ Intoxication or visual complaints in the setting of a high anion gap acidosis 

should prompt an evaluation of serum osmolal gap to screen for toxic alcohols.
■ Volume overload may be due to acute renal failure with associated acidosis.
■ Diarrhea.

There are only three endog-

enous causes of an anion gap 

acidosis: Lactate, ketones, and 

uremia. All other causes are 

exogenous.

Compensation for an 

acid-base disorder never 

completely normalizes the 

pH. A pH of 7.45 in a patient 

with a low HCO3
− indicates a 

second disorder (in this case a 

primary respiratory alkalosis) 

(see Table 7.4).

Causes of a high 
anion gap—

MUDPILES
Methanol, Metformin
Uremia
Diabetic (or alcoholic) 

ketoacidosis
Paraldehyde
INH/iron/inhalant   

(ie, CO) poisoning
Lactic acidosis (sepsis, 

shock, hypoxia, 
seizures, cyanide)

Ethylene glycol
Salicylates, Solvents

T A B L E  7 . 4 .  Commonly Tested Acid-Base Disorders

 PH PCO2 HCO3
− ANION GAP CAUSES

↓ or ↑ ↓↓ ↓ ↑ Salicylates

    ↓  ↓ ↓ ↑ DKA, toxic alcohol, sepsis

    ↓ ↑↑ – – Narcotic OD, COPD (pure respiratory acidosis) 
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■ Hypokalemic normal gap acidosis: 
■ Renal losses: Renal tubular acidosis or carbonic anhydrase inhibitors, such as acetazolamide 
■ GI losses: Diarrhea or malabsorption ■ Hyperkalemic normal gap acidosis: 
■ Adrenal insufficiency 
■ Renal insufficiency 
■ Posthypocapnia 
■ Increased anion gap [Na+ − (Cl− + HCO3−)] > 20 indicates presence of excess organic acids. 
■ Causes of a high anion gap acidosis can be remembered with the MUDPILES mnemonic. 
■ For patients with a high anion gap without obvious identifiable cause, calcu- late a serum osmolar gap to screen for the presence of toxic alcohols. See 
the section “Fluid and Hydration” for a more detailed explanation. 
 
TREATMENT 
Treating the underlying cause is the most important action. 
■ Sodium bicarbonate treatment is a controversial and potentially danger- ous treatment because of the risk of electrolyte disturbances and paradox- ical 
cerebral acidosis. The cerebral acidosis occurs 2° to the inability of HCO3− to quickly cross the blood–brain barrier. Bicarbonate for the treat- ment of 
acidosis should only be considered for extremely ill patients with severe acidosis. 
Treatments for specific underlying causes of metabolic acidosis include: 
■ Ethylene glycol and methanol: Ethanol or fomepizole and dialysis 
■ Salicylate toxicity: HCO3− to keep serum pH between 7.5 and 7.8 with 
resultant urine alkalinization; dialysis 
■ Iron overdose: Deferoxamine 
■ Isoniazid: Pyridoxine (vitamin B6)  
Metabolic Alkalosis (↑ pH + ↑ HCO3−) 
CAUSES 
Increased bicarbonate usually occurs in the setting of: 
■ Gastric acid loss from vomiting or NG suctioning 
■ Diuretic use 
■ Adrenocortical hormone excess 
 

DIAGNOSIS 
Diagnosis can be categorized as: 
■ Chloride (saline) sensitive (most common) 
■ Diuretic or GI losses of K+ and Cl− responds to replacement. 
Chloride (saline) resistant 
■ Mineralocorticoid excess → renal absorption of Na+ and HCO3− and 
excretion of K+, H+, and Cl− → large K+ replacement required 
 
 

Respiratory Acidosis (↓ pH + ↑ HCO3−)  
Primarily caused by inadequate ventilation or increased dead space.  
 
Causes include: 
■ Head or chest trauma 
■ Oversedation, obtundation, or coma 
■ Neuromuscular disorders 
■ Pickwickian syndrome (obesity-hypoventilation syndrome) 
■ COPD 
Renal compensation occurs after 48 hours of steady state. 
 
TREATMENT 
■ Ventilatory support. 
■ O2 may be necessary to treat hypoxia, but may worsen hypercapnia in 
patients with COPD or in heavily sedated patients. 

Respiratory Alkalosis (↑ pH + ↓ HCO3−)CO2 ventilation is greater than 
CO2 production. The most common caus in ill patients is a 2° 
compensatory respiratory alkalosis in response to a meta- bolic acidosis 
(seen in sepsis, DKA). 
 
CAUSES 
Primary causes of respiratory alkalosis include: 
■ Hyperventilation secondary to anxiety 
■ CNS disorder 
■ Hypermetabolic states 
■ Hypoxia 
■ Hepatic insufficiency 
■ Aspirin toxicity 
 
TREATMENT 
Treatment focuses on identifying and addressing the underlying cause of 
tachypnea. 

Alcoholic Ketoacidosis 
■ Occurs in alcohol dependent patients who do not consume their usual 
liquid calories. 
■ Chronic alcohol consumption and inadequate nutrition → decreased 
insulin, increased glucagon, and ethanol-induced inhibition of glu- 
coneogenesis → lypolysis → increased ketone (acetoacetate and β-
hydroxybutyrate) production → nausea and vomiting → severe dehy- 
dration and acidosis. 
SYMPTOMS/EXAM 
■ Nausea and vomiting 
■ Lethargy or altered mental status 
■ History of alcohol consumption but not usually intoxicated at time of 
evaluation 
■ Tachypnea 
■ Tachycardia 
■ Dehydration 
■ “Fruity” breath 
 
DIFFERENTIAL 
■ DKA 
■ Lactic and uremic acidosis 

DIAGNOSIS 
■ Key points in diagnosing alcoholic ketoacidosis (AKA) and differentiating 
this from DKA are based on these facts: 
■ A low bicarbonate level (<18) indicating acidosis. 
■ A high anion gap (>16) is primarily from β-hydroxybutyrate. The nitro- 
prusside test is negative or weakly positive because it does not test for this 
ketone. The test often becomes positive as patient becomes more 
hydrated and there is a shift from acetoacetate to β-hydroxybutyrate. 
■ A low or negative blood alcohol level. 
■ Blood glucose is usually only minimally elevated (< 200 mg/dL). 
■ Concomitant hypokalemia, hyponatremia, and hypophosphatemia may 
be present. 
 
TREATMENT 
■ Thiamine 50–100 mg IV prior to dextrose. 
■ IV hydration with D5NS: The combination of fluid and carbohydrate 
corrects the ketoacidosis quicker than fluid alone. 
■ Insulin is not required. 
■ Identify and treat underlying causes. 
■ Correction of electrolyte losses. 
■ Bicarbonate only if the patient is severely ill or acidotic. 

Lactic Acidosis 
Lactate is a byproduct of anaerobic metabolism. Both acute and chronic 
condi- tions can cause elevated lactate levels. A normal lactate level is 
typically given as < 2 mEq/L. Levels > 4–5 mEq/L are considered 
significantly elevated. Typically, such patients will have an anion gap 
acidosis. 
■ Acute conditions: 
■ Inadequate tissue perfusion due to either hypotension or hypoxia 
■ Toxic causes of disruption in cellular metabolism such as cyanide 
■ Exercise 
■ Glucose, saline, or bicarbonate infusions containing lactate 
■ Insulin or epinephrine injections 
Chronic conditions: 
■ CHF 
■ Diabetes mellitus 
■ Liver disease 
■ Pulmonary disease 
 
DIFFERENTIAL 
■ Other causes of high anion gap acidosis must be considered. See the 
section “Acid-Base Disorders” for more information. 
 

DIAGNOSIS AND CAUSES 
■ History should lead to one of the four categories of lactic acidosis. 
■ Type A: Inadequate tissue perfusion → cellular hypoxia. 
■ Type B1: Disorders. 
■ Diabetes 
■ Renal or hepatic failure 
■ Leukemia or cancer 
■ Seizures 
■ Infectious etiology 
■ Type B2: Toxins. 
■ Ethanol or methanol 
■ Fructose and sorbitol 
■ Epinephrine 
■ Metformin 
■ Type B3: Inborn errors of metabolism and hepatic fructosebiphosphatase 
deficiency 
 
TREATMENT 
■ Hydration as indicated. 
■ Support oxygenation and blood pressure as needed. 
■ Treat infection. 
■ Sodium bicarbonate administration is controversial and should be 
reserved for extremely acidotic and deteriorating patients. 

Acute renal failure 
 

Acute kidney injury (AKI), formerly called acute renal failure, describes a sudden decline in kidney function marked by the accumulation of nitrogenous 
waste products, disturbances of fluid balance, and a wide range of other metabolic disturbances. It is classified according to underlying pathophysiology 
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 into three groups: prerenal, intrinsic, and postrenal (see Table 18.3 and Table 18.4). Remember: azotemia refers to elevated BUN, uremia is a clinical 

syndrome.  

  
Prerenal : Prerenal acute renal failure occurs as a result of decreased renal perfusion. It 
is the most common reason for acute renal failure in the nonhospitalized patient.  
Causes of prerenal AKI include:  
Hypovolemia: Hemorrhage, vomiting and diarrhea, diuretic therapy	
Volume redistribution: Third-space sequestration, sepsis, hypoalbuminemic  states 
such as cirrhosis	
Decreased effective cardiac output: Myocardial infarction, valvular disease, 
cardiomyopathy	
Medications that limit glomerular perfusion: ACE inhibitors and NSAIDs  
SYMPTOMS/EXAM : Will vary depending on underlying etiology.  
DIAGNOSIS  
BUN/Cr ratio > 20:1	
Evidence of increased renal Na+ conservation:  
Urinary Na+ (UNa) concentration < 20 mEq/dL. 
Fractional excretion of sodium (FENa) < 1%.  
FE = Urine Na Plasma Cr × 100 Na Plasma Na × Urine Cr  
May be impaired in patients with chronic renal failure (CRF) or diuretic use.  
Fractional excretion of urea (FEUrea) can be calculated in the setting of diuretic use, 
with a FEUrea < 35% suggestive of prerenal etiology.  
Urine osmolality	
Urinalysis: Normal, may have occasional hyaline casts  No evidence for obstruction on 
renal ultrasound  
TREATMENT  
Treat underlying cause (eg, correct hypovolemia, augment cardiac output). Discontinue 
offending drugs: NSAIDs, ACE inhibitors.	Correct electrolyte imbalances.	Dialyze as 
needed.  

 
Intrinsic acute kidney injury results from pathology of the glomerulus, interstitium, or 
renal tubule.  
Causes of intrinsic AKI include: Glomerulonephritis  
Acute interstitial nephritis  
Acute tubular necrosis 
Vascular disease  

POSTRENAL ACUTE KIDNEY INJURY 
CAUSES: Results from obstruction at any level of the urinary 
tract: 
Bladder or urethral obstruction: Mechanical obstruction, 
neurogenic causes or medications. See detailed list of 
causes of acute urinary retention at the end of this chapter. 
Bladder obstruction: BPH, stones, clot, tumor, neurogenic 
bladder, posterior urethral valve. 
ntrarenal/ureteral obstruction: Kidney stone, crystalline 
precipitation, tumor (intrinsic or extrinsic), iatrogenic, papillary 
necrosis. 
 
SYMPTOMS/EXAM 
Vary with underlying cause 
DIAGNOSIS 
Renal and bladder ultrasound to differentiate between upper 
and lower tract obstruction. 
Bedside ultrasound very sensitive for hydronephrosis. 
Urine indices and BUN/Cr ratios are typically unhelpful.  
Urinalysis is often normal. 
 
TREATMENT 
Relieve obstruction (eg, Foley for bladder outlet obstruction). 
Correct electrolyte imbalances. 
Percutaneous nephrostomy tube placement or cystoscopy 
with retrograde pyelography and stent placement may be 
necessary if bilateral obstruction is suspected. 
Dialyze as needed. 
 

  
Nephritic syndrome SYMPTOMS/EXAM 

Presents with hypertension, edema, and oliguria +/– hematuria. 
DIAGNOSIS 
Urine microscopy shows RBC casts (see Renal biopsy is definitive. 
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TREATMENT

!" Depends on underlying cause.
!" Patients with bladder outlet obstruction from clot formation require three-way 

foley catheter placement and bladder irrigation.
!" Belladonna and Opium (B&O) suppositories may alleviate pain from refrac-

tory bladder spasms in patients with known bladder CA and hematuria.

A 65-year-old female with DMII and HTN presents to the ED with 2 days 
of nausea vomiting and diarrhea. She appears dry and is mildly 
hypotensive.  She was recently started on an ACE inhibitor. Lab work 

reveals her serum BUN is 45 and her serum creatinine is now 2 up from a 
 baseline of 1.2. In addition to prerenal insults secondary to volume loss, what 
other etiology for acute kidney injury must be considered?

 Always suspect bilateral renal artery stenosis in patients with acute kidney 
injury after starting ACE inhibitor therapy.

ACUTE KIDNEY INJURY

Acute kidney injury (AKI), formerly called acute renal failure, describes a sudden 
decline in kidney function marked by the accumulation of nitrogenous waste 
products, disturbances of fl uid balance, and a wide range of other metabolic 
 disturbances. It is classifi ed according to underlying pathophysiology into three 
groups: prerenal, intrinsic, and postrenal (see Table 18.3 and Table 18.4). 
Remember: azotemia refers to elevated BUN, uremia is a clinical syndrome.

Prerenal

Prerenal acute renal failure occurs as a result of decreased renal perfusion. It is the 
most common reason for acute renal failure in the nonhospitalized patient.

CAUSES

Causes of prerenal AKI include:

!" Hypovolemia: Hemorrhage, vomiting and diarrhea, diuretic therapy
!" Volume redistribution: Third-space sequestration, sepsis, hypoalbuminemic 

states such as cirrhosis
!" Decreased effective cardiac output: Myocardial infarction, valvular  disease, 

cardiomyopathy
!" Medications that limit glomerular perfusion: ACE inhibitors and NSAIDs

The primary cause of 

 community-acquired acute 

kidney injury is hypovolemia.

Prerenal acute renal failure is 

associated with a high urine 

osmolality but a low UNa 

(< 20 mEq/dL) and a low FENa 

(< 1%). The kidneys are trying 

not to lose sodium. 

T A B L E  1 8 . 3 .  Classifi cation and Causes of Acute Kidney Injury

PRERENAL INTRINSIC RENAL POSTRENAL

Hypovolemia Glomerulonephritis Urinary tract obstruction 

(at any level)

Volume redistribution Acute interstitial nephritis (AIN)

Decreased effective 

cardiac output

Acute tubular necrosis (ATN)

Medications Vascular causes

Blok_Ch18_p929-962.indd   934 4/16/12   12:03 PM

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal Education H
oldings, LLC

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.

935

R
EN

A
L A

N
D

 G
EN

ITO
U

R
IN

A
R

Y 
EM

ER
G

EN
C

IES

SYMPTOMS/EXAM

Will vary depending on underlying etiology.

DIAGNOSIS

!" BUN/Cr ratio > 20:1
!" Evidence of increased renal Na+ conservation:

!" Urinary Na+ (UNa) concentration < 20 mEq/dL.
!" Fractional excretion of sodium (FENa) < 1%.

FE = Urine Na Plasma Cr
Plasma Na UrinNa × e Cee r

× 100

!" May be impaired in patients with chronic renal failure (CRF) or diuretic 
use.

!" Fractional excretion of urea (FEUrea) can be calculated in the setting of 
diuretic use, with a FEUrea < 35% suggestive of prerenal etiology.

!" Urine osmolality
!" Urinalysis: Normal, may have occasional hyaline casts
!" No evidence for obstruction on renal ultrasound

TREATMENT

!" Treat underlying cause (eg, correct hypovolemia, augment cardiac  output).
!" Discontinue offending drugs: NSAIDs, ACE inhibitors.
!" Correct electrolyte imbalances.
!" Dialyze as needed.

Intrinsic

Intrinsic acute kidney injury results from pathology of the glomerulus, interstitium, 
or renal tubule.

CAUSES

Causes of intrinsic AKI include:
!" Glomerulonephritis
!" Acute interstitial nephritis

A low UNa indicates intact 

urinary concentrating ability 

and the presence of a stimulus 

to conserve Na+.

Evaluating urinary  sodium 

 indices is not helpful in 

 patients with underlying 

chronic renal failure or 

diuretic use.

T A B L E  1 8 . 4 .  Urinary Indices in Acute Kidney Injury

PRERENAL

ACUTE TUBULAR

NECROSIS

INTRINSIC RENAL ACUTE 
GLOMERULO-NEPHRITIS

ACUTE INTERSTITIAL 
NEPHRITIS POSTRENAL

Serum BUN/Cr ratio > 20:1 < 20:1 > 20:1 < 20:1 > 20:1

UNa (mEq/L) < 20 > 20 < 20 Variable Variable

FENa (%) < 1 > 2 < 1 Variable Variable

Urine osmolality Increased < 350 Increased Variable < 350

Urinalysis Normal or 

hyaline casts

Granular (muddy 

brown) casts, 

renal tubular casts

Dysmorphic RBCs, RBC 

casts, proteinuria

WBC, WBC casts, 

eosinophils

Normal
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F I G U R E  1 2 . 6 .   Differential diagnosis of glomerulonephritis.

Check complement levels (C3, C4)

Differential:

She Saw Sally Cooking Poison Macaroni:
SLE
SBE (subacute bacterial endocarditis)
Shunt (occurring after vascular shunt placement)
Cryoglobulinemia
Postinfectious (including post-strep)
MPGN (membranoproliferative GN)

Differential:

y
Wegener's granulomatosis  chec

   anti-PR3 antibody
 chec

   and anti-MPO antibody
 check anti-GBM antibody

Low complement levels
x–mediated GN"

Normal complement levels
"Pauci-immune GN"

T A B L E  1 2 . 7 .   Subtypes of Glomerulonephritis

SUBTYPE RELEVANT SEROLOGIES DISEASES

Immune complex  C3, C4. Membranoproliferative glomerulonephritis (MPGN), cryoglobulinemia.

Postinfectious glomerulonephritis, SLE, subacute bacterial endocarditis.

Shunt.

IgA nephropathy, usually with normal C3/C4.

Pauci-immune p-ANCA, c-ANCA.

Normal complements.

Wegener’s granulomatosis, Churg-Strauss syndrome, polyarteritis nodosa (PAN).

Anti-GBM Anti-GBM antibodies.

Normal complements.

Anti-GBM disease, Goodpasture’s syndrome.

F I G U R E  1 2 . 7 .   Red blood cell cast. (Courtesy of Rudy Rodriguez, MD.)
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F I G U R E  1 2 . 6 .   Differential diagnosis of glomerulonephritis.

Check complement levels (C3, C4)

Differential:

She Saw Sally Cooking Poison Macaroni:
SLE
SBE (subacute bacterial endocarditis)
Shunt (occurring after vascular shunt placement)
Cryoglobulinemia
Postinfectious (including post-strep)
MPGN (membranoproliferative GN)

Differential:

y
Wegener's granulomatosis  chec

   anti-PR3 antibody
 chec

   and anti-MPO antibody
 check anti-GBM antibody

Low complement levels
x–mediated GN"

Normal complement levels
"Pauci-immune GN"

T A B L E  1 2 . 7 .   Subtypes of Glomerulonephritis

SUBTYPE RELEVANT SEROLOGIES DISEASES

Immune complex  C3, C4. Membranoproliferative glomerulonephritis (MPGN), cryoglobulinemia.

Postinfectious glomerulonephritis, SLE, subacute bacterial endocarditis.

Shunt.

IgA nephropathy, usually with normal C3/C4.

Pauci-immune p-ANCA, c-ANCA.

Normal complements.

Wegener’s granulomatosis, Churg-Strauss syndrome, polyarteritis nodosa (PAN).

Anti-GBM Anti-GBM antibodies.

Normal complements.

Anti-GBM disease, Goodpasture’s syndrome.

F I G U R E  1 2 . 7 .   Red blood cell cast. (Courtesy of Rudy Rodriguez, MD.)
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TREATMENT

See Tables 12.8 through 12.10.

NEPHROTIC SYNDROME

Can be 1° or 2° (due to a systemic cause). The most common 1° causes are 
membranous nephropathy and focal segmental glomerulosclerosis. The 
most common 2° cause is DM.

 
KEY FACT

Think of Wegener’s glomerulonephritis 
when you see a patient with a history 
of sinusitis, pulmonary nodules, and 
dysmorphic RBCs or RBC casts with 
renal failure.

T A B L E  1 2 . 8 .   Immune Complex Glomerulonephritisa

DISEASE PRESENTATION DIAGNOSIS PATHOLOGY TREATMENT

SLE Any of the criteria for SLE (see 

Rheumatology chapter).

Lupus nephritis can be the 

presenting feature.

Anti-dsDNA, anti-Sm 

antibodies .

Can be proliferative or 

membranous alone.

Steroids and 

cyclophosphamide 

depending on severity. End-

stage renal disease (ESRD) 

occurs in 8–15% of cases.

Postinfectious Occurs 2–3 weeks after 

pharyngitis or skin 

infection. 

Classically seen with 

streptococcal infection, but 

may be triggered by others.

 ASO and 

anti-DNase B  

antibodies .

Diffuse proliferative 

glomerulonephritis. 

EM reveals subepithelial 

“humps.”

Renal failure typically 

resolves in six weeks. 

Only 5% of cases require 

dialysis acutely.

MPGN Cryoglobulin-related 

MPGN: Arthralgias, 

palpable purpura, history of 

HCV infection. 

Microscopic hematuria with 

mild to heavy proteinuria.

May be chronic or rapidly 

progressive.

 cryoglobulins, RF.

Check HBV, 

HCV, and HIV 

serologies.

Check C3, C4.

Hypercellular glomerulus. 

EM shows subendothelial 

deposits.

Treat HCV-related disease 

and cryoglobulinemia with 

-interferon alone or in 

combination with ribavirin 

(if kidney function is not 

severely impaired).

IgA nephropathy More common in Asians and 

Hispanics. 

Episodic hematuria with 

or without proteinuria 

(usually within 24 hours 

of URI).

Renal biopsy. 

Normal C3.

IgA deposits in the 

mesangium and glomerular 

capillary wall.

Mild disease: ACEIs/ARBs.

Progressive disease: 

Corticosteroids +/– 

alkylating agent.

Ten to twenty percent of 

cases progress to ESRD. 

 creatinine, proteinuria. 

Hypertension worsens 

the prognosis.

Endocarditis Episodic hematuria with or 

without proteinuria (usually 

within 24 hours of URI).

Blood cultures, 

echocardiography.

Check C3, C4.

May have renal impairment 

due to crescentic 

glomerulonephritis, 

cryoglobulinemia, ATN, or 

AIN.

Antibiotics.

The general rule is that if 

endocarditis is cured, 

renal impairment will be 

cured.

aMost have  C3 unless noted.
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Urinary tract infection 

 

Urinary tract infections (UTIs) can be divided into upper tract infections, which involve the kidneys (pyelonephritis), and lower tract infections, which 
involve the bladder (cystitis), urethra (urethritis), and prostate (prostatitis). However, in practice, and particularly in children, differentiating between the 
sites may be difficult or impossible. Moreover, infection often spreads from one area to the other. Although urethritis and prostatitis are infections that 
involve the urinary tract, the term UTI usually refers to pyelonephritis and cystitis. 

 
Most cystitis and pyelonephritis are caused by bacteria. The most common nonbacterial pathogens are fungi (usually candidal species), and, less 
commonly, mycobacteria, viruses, and parasites. Nonbacterial pathogens usually affect patients who are immunocompromised; have diabetes, 
obstruction, or structural urinary tract abnormalities; or have had recent urinary tract instrumentation. 

 
Other than adenoviruses (implicated in hemorrhagic cystitis), viruses have no major contribution to UTI in immunocompetent patients. 

 
The predominant parasitic causes of UTIs are filariasis, trichomoniasis, leishmaniasis, malaria, and schistosomiasis. Of the parasitic diseases, only 
trichomoniasis is common in the US, usually as a sexually transmitted disease (STD). 

 
Urethritis is usually caused by an STD. Prostatitis is usually caused by a bacterium and is sometimes caused by an STD. 

Pyelonephritis 
 
 
 

 

Urinary tract infection (UTI) is an infection of the urinary 
tract. With the exception of the neonatal period, UTIs are 
more common in females than males. 
 
DEFINITIONS 
Pyelonephritis: Infection of the renal parenchyma and 
collecting system.  
 
ETIOLOGY 
Organisms causing UTIs usually ascend the urethra from 
the perineum. 
E. coli is the dominant pathogen, followed by 
Staphylococcus saprophyticus. 
Less common organisms include Proteus, Klebseilla, and 
Enterobacter. 
Patients at risk for unusual organisms include 
institutionalized or hospitalized patients and complicated 
UTIs. 
 
SYMPTOMS/EXAM 
Urgency, dysuria, hematuria 
Flank pain, back pain, suprapubic pain 
Fever 
 

DIAGNOSIS 
Pyuria: Significant at > 2–5 WBC/hpf in 
women and > 1–2 WBC/hpf in men Q  
Bacteriuria: Significant for any bacteria in 
an unspun urine sample or > 15/ hpf on 
spun samples 
Urine dipstick leukocyte esterase: 
Indicates presence of WBCs; negative 
result does not rule out infection 
Urine dipstick nitrite: Indicates presence of 
Gram-negative bacteria; negative result 
does not rule out infection 
Urine culture: Definitive test; indicated for 
all complicated UTIs; positive if > 100 
CFU/mL of known uropathogen 
 
DIFFERENTIAL 
Nonbacterial cystitis: Due to inflammation 
(radiation, interstitial cystitis, medications). 
Urethritis: Clamydia is commonly 
implicated pathogen. Sexually active 
males with UTIs should have urethral 
swab. 
Prostatitis: Consider prostate exam on all 
males with UTI. 
Vaginitis.  

TREATMENT 
Antibiotic therapy  
Criteria for admission: 
Extremes of age 
Systemic toxicity 
Renal failure 
Obstruction 
Intractable vomiting or pain 
Complicated UTI: Have lower threshold if 
questionable 
Pregnancy: Treat asymptomatic 
bacteriuria as UTI. 
Diabetes and sickle cell disease: Patients 
are at an increased risk of papillary 
necrosis, abscess formation, and 
microvascular complications. 
Indwelling catheters: Replacement of the 
catheter can eliminate bacteria in many 
patients. 

 
COMPLICATIONS 
Complications include perinephric abscess 
or obstruction; CT is preferred method of 
evaluation. 

Renal calculi  

 

Struvite 
Uric acid 
Cystine 
Acute Renal Colic 
Renal stones most commonly become symptomatic when 
they obstruct the ureter, causing renal colic. Complete 
obstruction may cause irreversible damage after 1–2 
weeks. 
There are five sites along the GU tract where calculi are 
likely to cause obstruction: calyx (rare), ureteropelvic 
junction, pelvic brim, and uretero- vesicular junction (most 
common), and vesical orifice. 
 
SYMPTOMS/EXAM 
Abrupt onset of extreme colicky flank pain radiating to the 
groin.  
Patients frequently are unable to lay still. 
Nausea/vomiting, urinary urgency, and frequency may 
occur. 
Fevers and chills if concomitant infection. 
 
DIFFERENTIAL 

DIAGNOSIS 
 Hematuria is common (gross or 
microscopic), but absence of RBCs does 
not exclude stones. 
Urinary pH: 
pH > 7.6 → suspect urea-splitting 
organisms Q  pH < 5 → suspect uric acid 
crystalluria 
Bacteriuria suggests infection. 
BUN/Cr—if solitary kidney, transplant, 
chronic renal failure. Imaging: 
Plain radiographs—low specificity; 
calcium, struvite and cystine stones are 
radiopaque 
Helical CT—standard imaging modality; 
can identify other pathology, no contrast, 
rapid; must weigh benefits versus risks of 
radiation exposure 
IVP—provides functional information; 
findings consistent with obstruction: 
delayed nephrogram, columnization (entire 
ureter visible), hydronephrosis; requires IV 
contrast 

TREATMENT 
Supportive care with IV fluids and 
analgesia 
NSAIDs are first line: Shown to decrease 
both renal capsular pressure (through 
decreased GFR) and ureterospasm 
Stones < 5 mm: Likely to pass 
spontaneously within 4 weeks 
Stones > 8 mm: Unlikely to pass, often 
require lithotripsy or surgical intervention  
Medical expulsive therapy may be helpful: 
Ureteral antispasmodic: Tamsulosin 
(Flomax) 
Anti-inflammatory agent: Prednisone 
Urology follow-up 
Recurrence is very common—as high as 
37% within 1 year, 50% within 5 years  
Admission criteria: 
Obstruction with concomitant infection 
Intractable pain or vomiting 
Urinary extravasation (simple forniceal 
rupture often treated conservatively, 
however) 

SYMPTOMS/EXAM

Has the following clinical features:
n Anasarca/peripheral edema.
n Hypoalbuminemia (serum albumin < 3 g/dL). 
n Hyperlipidemia.
n Proteinuria > 3.5 g/day.
n Hypercoagulability. 

DIFFERENTIAL

n Idiopathic or 1° nephrotic syndrome: Has four subtypes (see also Table 
12.11):
n Minimal change disease: 2° causes include lymphoproliferative dis-

ease, drugs (particularly NSAIDs), and infection (syphilis, TB, HIV). 
n Focal segmental glomerulosclerosis: 2° causes include heroin, 

nephron loss (from hypertension, reflux nephropathy, or sickle cell dis-
ease), HIV (collapsing variant), obesity, and lymphomas.

n Membranous nephropathy: 2° causes include gold, penicillamine, 
NSAIDs, HBV, HCV, captopril, and solid tumors (lung, kidney, breast, 
GI tract).

 
KEY FACT

Patients with nephrotic syndrome 
are hypercoagulable due to loss of 
anticoagulant proteins (eg, AT III, 
protein C, protein S) and thus have 
an  incidence of venous and arterial 
thrombi.

T A B L E  1 2 . 9 .   Pauci-immune/ANCA-Positive Glomerulonephritis

DISEASE PRESENTATION DIAGNOSIS PATHOLOGY TREATMENT

Wegener’s 

granulomatosis

Upper respiratory tract disease 

and nodular cutaneous 

lesions are common.

Rapidly progressive glomerulo-

nephritis (RPGN).

c-ANCA and anti–

proteinase 3 (PR3) 

antibody .

Renal biopsy.

Necrotizing small vessel 

vasculitis. 

Necrotizing crescentic 

glomerulonephritis.

Steroids with PO 

cyclophosphamide.

Plasmapheresis.

Microscopic polyangiitis Lower rate of upper respiratory 

tract than Wegener’s. 

RPGN.

p-ANCA and anti-MPO 

antibody . 

Renal biopsy.

Same as above. Steroids with PO 

cyclophosphamide.

Churg-Strauss 

syndrome

Asthma, allergic rhinitis, 

eosinophilia. 

Peripheral neuropathy 

(mononeuritis multiplex) 

common.

p-ANCA and anti-MPO 

antibody . 

Renal biopsy.

As above. Steroids with PO 

cyclophosphamide.

T A B L E  1 2 . 1 0 .   Anti–Glomerular Basement Membrane Disease

DISEASE PRESENTATION DIAGNOSIS PATHOLOGY TREATMENT

Goodpasture’s 

syndrome

Pulmonary alveolar hemorrhage; 

dyspnea, cough. RPGN. May have 

ANCA-associated vasculitis.

Anti-GBM antibody . 

Renal biopsy.

Linear IgG deposition along 

GBM. Diffuse proliferative 

glomerulonephritis. 

Corticosteroids + 

cyclophosphamide. 

Plasmapheresis.

Anti-GBM 

disease

RPGN alone. Anti-GBM antibody . 

Renal biopsy.

Same; no pulmonary 

involvement.

Same.

 
KEY FACT

Minimal change disease can be caused 
by NSAIDs. Other inciting drugs are 
lithium, penicillamine, pamidronate, 
sulfasalazine, and -interferon. 

497CHAPTER 12NEPHROLOGY

Downloaded by [ Florida International University 131.94.16.10] at [06/17/16]. Copyright ©
 M

cGraw-Hill Global Education Holdings, LLC. Not to be redistributed or m
odified in any way without perm

ission.
SYMPTOMS/EXAM

Has the following clinical features:
n Anasarca/peripheral edema.
n Hypoalbuminemia (serum albumin < 3 g/dL). 
n Hyperlipidemia.
n Proteinuria > 3.5 g/day.
n Hypercoagulability. 

DIFFERENTIAL

n Idiopathic or 1° nephrotic syndrome: Has four subtypes (see also Table 
12.11):
n Minimal change disease: 2° causes include lymphoproliferative dis-

ease, drugs (particularly NSAIDs), and infection (syphilis, TB, HIV). 
n Focal segmental glomerulosclerosis: 2° causes include heroin, 

nephron loss (from hypertension, reflux nephropathy, or sickle cell dis-
ease), HIV (collapsing variant), obesity, and lymphomas.

n Membranous nephropathy: 2° causes include gold, penicillamine, 
NSAIDs, HBV, HCV, captopril, and solid tumors (lung, kidney, breast, 
GI tract).

 
KEY FACT

Patients with nephrotic syndrome 
are hypercoagulable due to loss of 
anticoagulant proteins (eg, AT III, 
protein C, protein S) and thus have 
an  incidence of venous and arterial 
thrombi.

T A B L E  1 2 . 9 .   Pauci-immune/ANCA-Positive Glomerulonephritis

DISEASE PRESENTATION DIAGNOSIS PATHOLOGY TREATMENT

Wegener’s 

granulomatosis

Upper respiratory tract disease 

and nodular cutaneous 

lesions are common.

Rapidly progressive glomerulo-

nephritis (RPGN).

c-ANCA and anti–

proteinase 3 (PR3) 

antibody .

Renal biopsy.

Necrotizing small vessel 

vasculitis. 

Necrotizing crescentic 

glomerulonephritis.

Steroids with PO 

cyclophosphamide.

Plasmapheresis.

Microscopic polyangiitis Lower rate of upper respiratory 

tract than Wegener’s. 

RPGN.

p-ANCA and anti-MPO 

antibody . 

Renal biopsy.

Same as above. Steroids with PO 

cyclophosphamide.

Churg-Strauss 

syndrome

Asthma, allergic rhinitis, 

eosinophilia. 

Peripheral neuropathy 

(mononeuritis multiplex) 

common.

p-ANCA and anti-MPO 

antibody . 

Renal biopsy.

As above. Steroids with PO 

cyclophosphamide.

T A B L E  1 2 . 1 0 .   Anti–Glomerular Basement Membrane Disease

DISEASE PRESENTATION DIAGNOSIS PATHOLOGY TREATMENT

Goodpasture’s 

syndrome

Pulmonary alveolar hemorrhage; 

dyspnea, cough. RPGN. May have 

ANCA-associated vasculitis.

Anti-GBM antibody . 

Renal biopsy.

Linear IgG deposition along 

GBM. Diffuse proliferative 

glomerulonephritis. 

Corticosteroids + 

cyclophosphamide. 

Plasmapheresis.

Anti-GBM 

disease

RPGN alone. Anti-GBM antibody . 

Renal biopsy.

Same; no pulmonary 

involvement.

Same.

 
KEY FACT

Minimal change disease can be caused 
by NSAIDs. Other inciting drugs are 
lithium, penicillamine, pamidronate, 
sulfasalazine, and -interferon. 
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The most critical diagnosis in differential is Abdominal Aortic 
Aneurysm. 
Acute papillary necrosis 
Ischemic necrosis of the renal papillae → sloughed papillae, 
which may lead to obstruction and infection. 
Seen most commonly in patients with diabetes mellitus, 
sickle cell disease, and chronic NSAID use. 
Other considerations include pyelonephritis and testicular 
torsion. (Always perform male GU exam!)  

Ultrasound—less reliable for small stones; 
can be used in pregnant or pediatric 
patients; reliable for detecting 
hydronephrosis, identification of solitary 
kidney 
 

Solitary kidney 
Acute renal insufficiency 
Severe underlying disease 

Glomerulonephritis 
 

 

Glomerulonephritis is a category of renal diseases 
characterized by inflam- mation of the glomeruli. It may be a 
primary process, as in poststreptococcal glomulonephritis, 
or secondary to underlying systemic disease, such as lupus, 
Goodpasture syndrome, and systemic vasculitis. 
 
SYMPTOMS/EXAM 
Patients may be asymptomatic at time of diagnosis. 
Symptoms include dark urine, hematuria, edema, 
hypertension.  

DIAGNOSIS 
The characteristic findings on urinalysis 
include hematuria, dysmorphic RBCs, 
proteinuria, and, most importantly, RBC 
casts. This is referred to as an active 
sediment. 
Proteinuria may be nephrotic range.  
Renal biopsy is definitive. 
 

TREATMENT 
If poststreptococcal etiology, antibiotics if 
there is still active infection 
Supportive care, control BP 
Steroids and other immunosuppressives 
are used to treat underlying systemic 
disease (when present), but are not 
indicated in poststreptococcal GN. 

Acute interstitial 
nephritis 

 

Interstitial nephritis is a kidney disorder in which the spaces 
between the kidney tubules become swollen (inflamed). 
Recent ingestion of drug and fever, rash, or arthralgias. 
Interstitial nephritis can cause mild to severe kidney 
problems, including acute kidney failure. In about half of 
cases, people will have decreased urine output and other 
signs of acute kidney failure. 

 
Symptoms of this condition may include: 
Blood in the urine 
Fever 
Increased or decreased urine output 
Mental status changes (drowsiness, confusion, coma) 
Nausea, vomiting 
Rash 
Swelling of the body, any area 
Weight gain (from retaining fluid) 
 

U/A: White cell casts, white cells 
(frequently eosinophiluria), red cells; 
rarely, red cell casts, proteinuria 
(occasionally nephrotic). 
Confirmatory: Systemic eosinophilia, skin 
biopsy of rash (leukocytoclastic vasculitis), 
renal biopsy. Can lead to chronic 
interstitial nephritis. 
 
ABG, blood chemistry, BUN/Cr, Kidney 
biopsy, CBC, U/S 

Limiting salt and fluid in the diet can 
improve swelling and high blood pressure. 
Limiting protein in the diet can help control 
the buildup of waste products in the blood 
(azotemia) that can lead to symptoms of 
acute kidney failure. 

 
If dialysis is necessary, it usually is 
required for only a short time. 

 
Corticosteroids or stronger anti-
inflammatory medicines such as 
cyclophosphamide can sometimes be 
helpful. 

Polycystic kidney 
disease  

 

Polycystic kidney disease (PKD) is an inherited disorder in 
which clusters of cysts develop primarily within your 
kidneys. Cysts are noncancerous round sacs containing 
water-like fluid. The cysts vary in size and, as they 
accumulate more fluid, they can grow very large. 

 
A common complication of polycystic kidney disease is high 
blood pressure. Kidney failure is another common problem 
for people with polycystic kidney disease. 
 
S&S: High blood pressure 
Back or side pain 
Headache 
Increase in the size of your abdomen 
Blood in your urine 
Frequent urination 
Kidney stones 
Kidney failure 
Urinary tract or kidney infections 

Ultrasound exam. During an ultrasound, 
a wand-like device called a transducer is 
placed on your body. It emits inaudible 
sound waves that are reflected back to the 
transducer — like sonar. A computer 
translates the reflected sound waves into 
images of your kidneys. 
Computerized tomography (CT) scan. 
As you lie on a movable table, you're 
guided into a big doughnut-shaped device 
that projects very thin X-ray beams 
through your body. Your doctor is able to 
see cross-sectional images of your 
kidneys. 
Magnetic resonance imaging (MRI) 
scan. As you lie inside a large cylinder, 
magnetic fields and radio waves generate 
cross-sectional views of your kidneys. 

 
High blood pressure. Controlling high 
blood pressure may delay the progression 
of the disease and slow further kidney 
damage (ACE-I). Combining a low-
sodium, low-fat diet that's moderate in 
protein and calorie content with not 
smoking, increasing exercise and reducing 
stress may help control high blood 
pressure. 

 
 

Hydronephrosis  

 

Hydronephrosis is the swelling of a kidney due to a build-up 
of urine. It happens when urine cannot drain out from the 
kidney to the bladder from a blockage or obstruction. 
Hydronephrosis can occur in one or both kidneys. 

 
Hydronephrosis may or may not cause symptoms. The 
main symptom is pain, either in the side and back (known 
as flank pain), abdomen or groin. Other symptoms can 
include pain during urination, other problems with urination 
(increased urge or frequency, incomplete urination, 
incontinence), nausea and fever. These symptoms depend 
on the cause and severity of urinary blockage. 

 
How is Hydronephrosis Caused? 
Hydronephrosis is usually caused by another underlying 
illness or risk factor. Causes of hydronephrosis include, but 
are not limited to, the following illnesses or risk factors: 
Kidney stone 
Congenital blockage (a defect that is present at birth) 
Blood clot 
Scarring of tissue (from injury or previous surgery) 
Tumor or cancer (examples include bladder, cervical, colon, 
or prostate) 
Enlarged prostate (noncancerous) 
Pregnancy 
Urinary tract infection (or other diseases that cause 
inflammation of the urinary tract) 

An ultrasound is typically used to confirm a 
diagnosis. This procedure uses sound 
waves to create an image of your kidneys. 
A doctor can also confirm a diagnosis with 
x-rays, computerized tomography (CT) 
and magnetic resonance imaging (MRI). 
Diagnosis could also involve a cystoscopy, 
which uses a long tube with a light and 
camera at the end (cytoscope) that allows 
the doctor to look inside the bladder and 
urethra. 

 
Blood and urine tests can also check 
kidney function. The doctor can also check 
for blood in the urine, which can be 
caused by a kidney stone, infection or 
other factor. 

 

 

Hydronephrosis is usually treated by 
addressing the underlying disease or 
cause, such as a kidney stone or infection. 
Some cases can be resolved without 
surgery. Infections can be treated with 
antibiotics. A kidney stone can pass 
through by itself or might be severe 
enough to require removal with surgery. 

 
In cases of severe blockage and 
hydronephrosis, excess urine may need to 
be removed using either a catheter to 
drain urine from the bladder or a special 
tube called a nephrostomy that drains 
urine from the kidney. The key to 
treatment is to get it addressed as soon as 
possible in order to avoid any permanent 
damage to the kidneys. 

 
Severe cases of urinary blockage and 
hydronephrosis can damage the kidneys 
and lead to kidney failure. If kidney failure 
occurs, treatment will be needed with 
either dialysis or a kidney transplant. 
However, most people can recover from 
hydronephrosis if treated promptly. 

Erectile dysfunction 

 

the inability to attain or sustain an erection satisfactory for 
sexual intercourse. Most erectile dysfunction is related to 
vascular, neurologic, psychologic, and hormonal disorders; 
drug use can also be a cause  

Clinical evaluation 
Screening for depression 
Testosterone level 

Treatment options include oral 
phosphodiesterase inhibitors, intraurethral 
or intracavernosal prostaglandins, vacuum 
erection devices, and surgical implants. 
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Hydrocele 

 

a fluid-filled sac surrounding a testicle that causes swelling 
in the scrotum. Hydrocele is common in newborns and 
usually disappears without treatment during the first year of 
life. Older boys and adult men can develop a hydrocele due 
to inflammation or injury within the scrotum. 
S&S:  Usually, the only indication of a hydrocele is a 
painless swelling of one or both testicles. 
Adult men with a hydrocele might experience discomfort 
from the heaviness of a swollen scrotum. Pain generally 
increases with the size of the inflammation. Sometimes, the 
swollen area might be smaller in the morning and larger 
later in the day.  

Checking for tenderness in an enlarged 
scrotum. 
Applying pressure to your abdomen and 
scrotum to check for inguinal hernia. 
Shining a light through the scrotum 
(transillumination). If you have a 
hydrocele, transillumination will indicate 
the presence of clear fluid surrounding the 
testicle. 
Order blood/urine tests to R/O infections 
(epididymitis) 
U/S to R/O hernia, testicular tumor 

For baby boys, hydroceles typically 
disappear on their own within a year. If a 
hydrocele doesn't disappear after a year or 
if it continues to enlarge, it might need to 
be surgically removed. 

 
For adult males, hydroceles often go away 
on their own within six months. A 
hydrocele requires treatment only if it gets 
large enough to cause discomfort or 
disfigurement. Then it might need to be 
surgically removed. 
 
Surgery (hydrocelectomy) 

Varicocele 

 

A varicocele is when veins become enlarged inside your 
scrotum (the pouch of skin that holds your testicles). These 
veins are called the pampiniform plexus. 
 
S&S:  Most males with a varicocele have no symptoms. But 
varicoceles are a concern for many reasons. Some may 
cause infertility (problems fathering a child) and slow growth 
of the left testicle during puberty. Varicoceles may be the 
cause of fertility problems in about 4 out 0f 10 men who 
have problems fathering their first child. They may also be 
the cause of fertility problems in about 8 out of 10 men who 
have problems fathering a child after their first. 

 
 

Varicoceles are found through self-exam 
of the scrotum or during a routine doctor’s 
exam. They’ve been described as a “bag 
of worms” because of how they look and 
feel. 

 
Patients are asked to take a deep breath, 
hold it, and bear down while provider feels 
the scrotum above the testicle 
 
Signs of varicoceles on ultrasound are 
veins that are wider than 3 millimeters with 
blood flowing the wrong way during the 
Valsalva maneuver. The ultrasound can 
also show the size of the testicles. These 
are useful in deciding how to treat 
teenagers. 

Often, varicoceles are not treated. 
Treatment is offered for males who have: 
fertility problems (problems fathering a 
child) 
pain 

 
There are no drugs to treat or prevent 
varicoceles. But pain killers (such as 
acetaminophen or ibuprofen) may help 
with pain. 

 
When needed, surgery is the main form of 
treatment. Embolization (briefly blocking 
the veins) is a non-surgical treatment 
option 

Testicular torsion 
 
 

 

The most concerning cause of scrotal pain. Testicular 
torsion occurs when the testicle rotates in the tunica 
vaginalis, decreasing blood flow. After 12 hours of torsion, 
the testicle is typically no longer salvageable. Torsion peaks 
in the neonatal and early adolescent periods. 
 
SYMPTOMS/EXAM 
■ Sudden onset of severe scrotal pain, often upon 
awakening or with sports 
■ Nausea, vomiting 
■ High-riding testicle with horizontal lie 
■ Decreased cremasteric reflex 
 

DIAGNOSIS: Color Doppler ultrasound 
showing decreased arterial blood flow. 
DIFFERENTIAL 
■ Torsion of appendix testes: Symptoms 
often less severe than in testicular torsion; 
tenderness greatest over superior lateral 
aspect of testis; blue dot can often be 
seen with transillumination; cremasteric 
reflex intact; does not require surgery. 
Patients with likely torsion of appendix 
testes still require ultrasound imaging to 
differentiate this condition from testicular 
torsion. 
■ Testicular hematoma: Ultrasound 
evaluation; surgical exploration if any 
concern for testicular rupture. 
■ Epididymitis/orchitis. 
■ Hernia.  
 
 
 

TREATMENT 
■ If there is clinical concern, treatment 
should not be delayed while await- ing 
diagnostic studies. Urology or surgery 
should be consulted immedi- ately for 
surgical exploration. 
■ If surgery is not readily available, 
manual detorsion can be performed by 
rotating the testis outward toward the thigh 
(in the direction of opening a book). 
Patients should receive analgesia prior to 
performing this procedure. 

Epididymitis 
 
 

 

Inflammation or infection of the epididymis, epididymitis is 
due to retrograde (not hematogenous) spread of bacteria 
and may spread to involve the testicle (epididymo-orchitis). 
Common etiologic organisms vary with age. Less com- 
monly, syphilis and TB may be associated with epididymitis. 
Prepubertal boys: Infection with Gram-negative bacteria due 
to congenital structural urinary tract pathology 
Men < 35 years: Chlamydia and N. gonorrhea 
Men ≥ 35 years: Gram-negative organisms, predominantly 
E. coli 
 
SYMPTOMS 
Gradual onset of pain that may begin in the flank or 
suprapubic area and progress to scrotal pain. 
Fevers/chills 
Dysuria, urgency, frequency 
Swollen, tender epididymis 
Prehn sign: Relief with elevation of the scrotum 
Whole testicle may be swollen if associated orchitis   
Cremasteric reflex is present 

DIAGNOSIS 
Mostly clinical 
Urine culture if prepubertal or over 35 
years  
Urethral swab if under 35 years 
Ultrasound to rule out torsion, as indicated 

TREATMENT 
Supportive care with analgesia, bed rest, 
elevation of scrotum 
Antibiotics 
Prepubertal boys: Augmentin or 
trimethoprim/sulfamethoxazole  
Men < 35 years: Ceftriaxone and 
doxycycline 
Men ≥ 35 years: Fluoroquinolone 
PCP follow-up with urology referral if 
symptom persist  
 
Criteria for admission: 
Immunocompromised  
Intractable pain 
Complicating abscess 
Failure of therapy 
Bacteremia 
Bilateral involvement 

Bladder cancer 

 

transitional cell (urothelial) carcinoma. Patients usually 
present with hematuria (most commonly) or irritative voiding 
symptoms such as frequency and/or urgency; later, urinary 
obstruction can cause pain.  

Diagnosis is by cystoscopy and biopsy. Treatment is with fulguration, 
transurethral resection, intravesical 
instillations, radical surgery, 
chemotherapy, or a combination. 

Renal cell carcinoma 

  

most common renal cancer.  
Symptoms can include hematuria, flank pain, a palpable 
mass, and FUO. However, symptoms are often absent, so 
the diagnosis is usually suspected based on incidental 
findings.  

Diagnosis is confirmed by CT or MRI and 
occasionally by biopsy. 

 

Treatment is with surgery for early 
disease and targeted therapy, an 
experimental protocol, or palliative therapy 
for advanced disease. 
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Renal vascular disease 

 

 

Renal vascular disease is the name given to a variety of 
complications that affect the arteries and veins of the 
kidneys. These complications affect the blood circulation of 
the kidneys, and may cause damage to the tissues of the 
kidneys, kidney failure, and/or high blood pressure. 
Renal vascular disease is often associated with 
hypertension (high blood pressure). Hormones which 
influence blood pressure are affected by kidney function. 
Decreased blood flow to the kidney(s) as a result of renal 
vascular disease may cause an excessive amount of renin 
to be produced. Renin is a powerful hormone that increases 
blood pressure. 
 
S&S: MAY BE ABSENT 
Often, there are no symptoms of blocked kidney arteries 
(renal artery stenosis). However, this can be a silent killer 
since very high blood pressure (hypertension) or ongoing 
kidney damage can occur. Severe high blood pressure can 
lead to heart problems, stroke, or other severe medical 
issues including aneurysms and aortic dissection. Kidney 
damage may get to the point that dialysis is needed.  
 
FLANK PAIN OR BLOOD IN THE URINE 
These symptoms may be a sign of renal artery aneurysms, 
fibromuscular dysplasia (FMD) or vasculitis (inflammation of 
the arteries). 
Types of Renal Vascular Disease 
Vascular conditions affecting the renal arteries and veins 
include the following: 
Renal artery stenosis 
Renal artery thrombosis 
Renal artery aneurysm 
Atheroembolic renal disease 
Renal vein thrombosis 

In addition to a complete medical history 
and physical examination, diagnostic 
procedures for renal vascular disease may 
include any, or a combination, of the 
following: 
Duplex ultrasound uses high-frequency 
sound waves to measure real-time blood 
flow and detect blockages or other 
abnormalities in the blood vessels. 
Magnetic resonance angiography 
(MRA) uses magnetic fields and radio 
waves to show blockages inside your 
arteries. 
Computed tomographic angiography 
(CTA) uses specialized CT scans and 
contrast dye to show blockages inside 
your arteries. 
An angiogram produces X-ray images of 
the blood vessels with the help of a 
contrast dye that highlights your arteries. 
This is usually recommended only for 
patients needing treatment of renal artery 
stenosis using catheter-based techniques. 
angiogram (MRA) 

 

LIFESTYLE CHANGES 
If renal artery disease is detected early, 
the lifestyle changes listed below (see 
“Staying Healthy”). 

 
ANGIOPLASTY AND STENTING 
If you have peripheral artery disease 
(PAD), your vascular surgeon may 
recommend an angioplasty, possibly 
including stenting. This procedure, 
considered minimally invasive in 
comparison to open surgery, helps blood 
flow more freely through your artery, to the 
kidney. 

 
In an angioplasty, your vascular surgeon 
inserts a long, thin, flexible tube (catheter) 
into a small puncture over an artery in your 
arm or groin. Through the catheter an 
inflatable balloon is guided to the blocked 
area. There, the balloon is inflated and 
deflated several times. The balloon 
flattens the plaque against the artery walls, 
widening the vessel. Then the balloon 
instrument is removed from the catheter. 

 
If stenting is needed, your vascular 
surgeon will follow similar steps to insert a 
tiny mesh-metal tube, called a stent, into 
the catheter. The stent is guided to the 
narrowed area of your renal artery and 
placed to provide support, like a scaffold. 
The stent remains permanently to keep 
the artery open. 

 
RENAL BYPASS SURGERY 
In case of a severe blockage, bypass 
surgery may be performed to restore blood 
flow to the kidney. This surgery is complex 
and may require additional testing, 
including heart and lung evaluations. 

Hypovolemia 

 

Hypovolemia is not simply just a condition characterized by 
low blood volume, but a state of diminished plasma volume. 
Making up around 55% of the total blood volume, blood 
plasma makes up the intravascular portion of the 
extracellular fluid and is composed of water, proteins, 
electrolytes, glucose, hormones, clotting factors and carbon 
dioxide 

 
Thus, characterized as a deficit in blood plasma, 
hypovolemia leads to volume deficit of extracellular fluid 
compartment, which consequently, are grounds for isotonic 
loss of body fluids and equal losses of water and 
electrolytes, specifically sodium. 
 
Signs and Symptoms of Hypovolemia 
Various manifestations of hypovolemia include the 
following: 
Tachycardia 
Decreased blood pressure 
Poor skin turgor 
Prolonged capillary refill time 
Rise in the Body Temperature 
Dizziness 
Fainting or syncope 
Nausea 
Body malaise 
Cold and clammy extremities 
Decreased urine output 
Lack of coordination in movement 
Alteration of mental status and coma, if severe. 

 

Causes of  Hypovolemia 
Hypovolemia can be caused by conditions 
that often present as excessive 
vasodilatation, reduced fluid intake, loss of 
blood, plasma, and sodium, and fluid shift 
towards the third space.  
Excessive vasodilatation and subsequent 
expansion of blood vessels can lead to 
inability of the nerves to function and 
inhibition of the vasomotor center of the 
brain. This often leads to hypovolemia. It is 
usually caused by either trauma, or 
vasodilator medications used to manage 
hypertension.  
Reduced fluid intake can be rooted from 
coma, dysphagia, psychiatric illnesses, 
and environmental conditions preventing 
fluid intake.  
Blood loss can also lead to decreased 
blood volume. This can result from internal 
bleeding, external injuries, or some 
complicated obstetric emergencies. It is 
usually associated with trauma, which is 
one of the most frequent causes of 
hypovolemia.  
Losses of both plasma and sodium can be 
brought about by a concomitant fluid loss. 
Reasons of which include loose bowel 
movement, vomiting, nasogastric losses, 
diabetes, renal dysfunction associated 
with polyuria, excessive laxative or diuretic 
use, fistulas, and episodes of increased 
metabolic rates, such as fever and 
infections.  
Third spacing may also cause eventual 
hypovolemia. These fluid shifts may occur 
in effusions, initial phases of burns, 
edema, peritonitis, intestinal obstructions, 
and even pancreatitis 

Diagnosing Hypovolemia 
In assessing for the presence of 
hypovolemia, it is critical to obtain the 
patient’s history to establish the reason for 
fluid disturbance. Strict fluid input and 
output monitoring must be done to 
evaluate fluid status in relation to dietary 
intake. Vital signs, along with blood 
pressure, should be monitored. 

 
Active fluid losses from loose bowel 
movement, bleeding, wound drainage, and 
vomiting must be noted. Signs of 
circulatory overload such as headache, 
tachycardia, flushed skin, venous 
distention, difficulty of breathing, increased 
blood pressure, and cough must be 
watched out for. 

 
In a hospital setting, measuring the 
hemodynamic status can be done with the 
use of the pulmonary artery pressure 
(PAP), central venous pressure (CVP), 
and pulmonary capillary wedge pressure 
(PCWP). These can determine 
hypovolemia, prevent its complications, 
and can also serve as guides for therapy.  

 
Blood tests such as glucose, electrolytes, 
blood chemistry, and arterial blood gases 
can also be done to confirm hypovolemia 
and prevent sequela of hypovolemic 
shock. 
 
Treatment Modalities 
Treatment options for hypovolemia 
depend on the quantity of blood plasma 
lost. 

 
Mild cases of hypovolemia may only 
require intravenous fluids to replenish 
losses of the body. Correction of which 
may reverse the fluid and electrolyte 
disturbance and improve tissue perfusion. 
For more severe losses or those due to 
trauma, blood transfusions may be the 
definitive management. 
Medications such as epinephrine, 
dobutamine and norepinephrine may also 
be given to compensate for decreased 
blood pressure. 
Surgical repair of sites of bleeding must be 
done to prevent further blood loss. 
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Oxygen inhalation must be provided to 
increase the efficacy of the remaining 
blood blow.  
If the hypovolemic episode is due to an 
anaphylactic reaction of a medication, 
antidote administration should be given to 
avoid further progress to shock.  

Hypervolemia

 

Also known as fluid overload, hypervolemia is a condition 
characterized by excessive fluid volume. It is an upsurge of 
too much blood plasma, causing an elevated volume of 
blood.  
It is an expansion of the extracellular fluid volume, including 
the intravascular or interstitial space. This may present as 
an overproduction of isotonic fluid, composed of water and 
sodium, occurring extracellularly. Overindulgence of which 
in the intravascular compartment often go hand in hand with 
an elevated total body sodium and consequently, an 
increase in the percentage body water 
Signs and Symptoms 
Manifestations of excess plasma fluid volume, or 
hypervolemia, include the following: 
Shortness of breath and increased respiratory rate, both 
due to decrease in red blood cells. Dilution of blood 
produces a compensatory increase in respiration to improve 
oxygenation. 
Increased pulses with bounding character stemmed from 
circulatory overload and concomitant elevation of cardiac 
contractility. 
Labored breathing and difficulty of breathing caused by an 
increase in fluid volume among pleural spaces 
Crackles upon auscultation brought about by increased 
hydrostatic pressure in pulmonary blood vessels. 
Moist skin as compensation for increase fluid excretion thru 
sweating 
Hypertension, along with increases in both the central 
venous pressure (CAP) and pulmonary artery pressure 
(PAP), due to increased mean arterial pressure and 
circulatory overload 
Jugular vein distention from elevated blood volume and 
preload 
Weight gain, the best sign of extracellular fluid volume 
excess, from excessive total body fluid due to circulatory 
overload 
Edema, as shift of fluids from plasma to interstitium from 
elevations in both mean arterial pressure and capillary 
hydrostatic pressure 
A third heart sound, or an S3 gallop, on auscultation due to 
rapid filling and ventricular overloading at diastole 
Ascites and fluid in the abdomen from buildups of excessive 
fluid in the different regions of the body 
Paroxysmal nocturnal dyspnea and orthopnea, both from 
fluid collection in the lungs 
Abnormalities in renal function leading to azotemia, oliguria, 
change in electrolyte levels, and specific gravity alterations.  
 

Causes of Hypervolemia 
This condition of fluid volume excess may 
be product of compromised mechanisms 
for regulating water and sodium, as seen 
in congestive heart failure, hepatic failure 
and renal failure. Blood backs up and 
returns to the veins as the heart function 
fails, causing fluid increase among the 
veins. Liver malfunction can take part in 
excessively high levels of blood plasma. 
When kidneys, on the other hand, fail, 
adequate excretion of fluids is no longer 
feasible.  
Other reasons for inaccurate sodium and 
water retention include low protein 
sources, use of corticosteroids, 
glomerulonephritis, nephritic syndrome, 
nephropathy, hyperaldosteronism, and 
liver cirrhosis. All of which have rooted 
from defective means of controlling water 
and electrolyte balance.  
Excessive fluid volume may also stem 
from too much intake of sodium and fluids. 
Examples of which include ingestion of 
diet high in sodium, overhydration of 
intravenous fluids, and even as a reaction 
from rapid blood transfusion. [ 
Lastly, hypervolemia may be brought 
about by fluid shift into the intravascular 
space. This may occur in response to fluid 
remobilization during burn therapy, as a 
result of giving of albumin, and from 
mannitol or any hypertonic fluid 
administration.  
 

 

Diagnosis: 
Hypervolemia is primarily diagnosed thru 
its signs and symptoms. However, 
diagnostic examinations that can be of 
help include a dilutional decrease in 
hematocrit levels, serum sodium of normal 
value, low blood urea nitrogen (BUN), 
decreased serum potassium level, low 
serum osmolality, low urine sodium 
excretion of less than 10meq per day, 
decreased oxygen level, and signs of 
pulmonary congestion on chest 
radiographs.  

 
Treatment and Management 
The following are therapeutic interventions 
in the management of hypervolemia: 
Restriction of sodium and water intake. 
Monitor input of fluids, including that of 
oral, enteral and parenteral. Avoid foods 
with high sodium content. 
Diuretics may be given. Loop diuretics, 
such as furosemide, are recommended for 
heart failure and severe hypervolemia. 
To assess the severity of electrolyte loss 
and monitor the patient’s response to 
diuresis, his weight and his urine output 
must be regularly determined and 
monitored. 
Medications, like nitroglycerin and 
morphine, can be administered for 
dilatation of blood vessels and subsequent 
reduction of pulmonary congestion. 
Hydralazine and Captopril, afterload 
reduction medications, can also be given 
for relief of pulmonary edema 
Renal replacement therapies, such as 
hemodialysis and peritoneal dialysis, may 
be performed among patients with renal 
failure or those with severe hypervolemia. 
Continuous arteriovenous and 
venovenous hemoinfiltrations both aims 
for sufficient removal of excess fluids from 
those patients not necessitating dialysis. 
Other palliative measures comprise of 
antiembolism stockings to mobilize 
edema, oxygen inhalation, bed rest, and, 
of course, treatment of underlying cause of 
hypervolemia.[ 
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NEUROLOGY (8%) 

Disease/Condition Description Diagnosis Treatment 
Syncope Syncope is defined as a transient loss of consciousness 

and postural tone with subsequent spontaneous recovery to 
baseline. It results from transient cerebral hypoperfusion 
from a variety of causes (see Table 2.26). It is most 
commonly benign but can be caused by life-threatening 
conditions. A postictal period is notably absent, 
differentiating syncope from seizure. 
SYMPTOMS/EXAM 
■ Transient loss of consciousness. 
■ Complete recovery without intervention. 
■ Other symptoms and examination findings vary with 
underlying etiology. 
DIAGNOSIS 
■ A complete history and examination are critical to guide 
the ordering of tests. 
■ ECG should be done in all cases to screen for underlying 
cardiovascu- lar disease, dysrhythmias, presence of familial 
disorder (eg, Brugada syndrome;) or electrolyte 
abnormalities. 
■ Echocardiography: To screen for underlying 
cardiovascular disease if diagnosis remains unclear. 
■ Patients at high risk for cardiac etiology: 
■ Risk increases with increasing age 
■ History of ventricular dysrhythmias 
■ History of congestive heart failure 
■ Abnormal ECG 
■ Syncope in supine position 
■ Exertional syncope 
■ Syncope associated with chest pain 
■ Patients at low risk for cardiac etiology: 
■ Young patient, normal physical examination, normal ECG 
■ Clinical presentation suggestive of vasovagal syncope 

Goals of Care (ED quality measures) for syncope: ECG for every patient > 60 years old 
with a discharge diagnosis of syncope from ED. 
Resuscitation, as needed. 
■ Identifying and treating the underlying etiology is the mainstay of treatment. 
■ Admit for monitoring and echocardiogram: If no identifiable cause in 
high-risk patient (one-third of patients). 

 

Migraine 
 

 

Many factors can directly or indirectly trigger this neurovascular activation: 
■ Menstruation, contraceptive estrogens, pregnancy 
■ Certain foods or drinks, such as chocolate, caffeine, hard cheese, alcoholic beverages (especially red 
wine), monosodium glutamate (MSG), 
nitrites 
■ Alterations in circadian rhythm 
SYMPTOMS 
Migraine without aura (“common migraine”): 
■ Slow onset and lasts 4–72 hours 
■ Unilateral and pulsating 
■ Nausea, vomiting, and photo- or phonophobia 
Migraine with aura (“classic migraine”): 
■ Headache follows aura within 60 minutes. 
■ Aura develops gradually over minutes, lasts < 1 hour and is fully reversible. 
■ Types of auras: 
■ Visual is most common → scintillating scotomata or visual field deficit. 
■ Motor → hemiparesis, ophthalmoplegia, aphasia. 
■ Sensory → hemiparesthesia, dysesthesia. 
■ Brainstem (basilar migraine) → vertigo, ataxia. 
■ Ophthalmoplegic migraine: headache + CN 3, 4, 6 deficits. 
■ Retinal migraine: headache + sudden monocular blindness. 
DIFFERENTIAL 
■ Includes subarachnoid hemorrhage, giant cell arteritis, cerebrovascular disease, and other secondary 
headaches 
DIAGNOSIS 
■ Typically a clinical diagnosis. 
■ Further evaluation (CT/LP) to rule out a secondary cause is needed in 
patients with new onset migraine or symptoms different from their typical migraine. 
 

Goal is to abort or decrease the 
neurovascular effects. 
■ Triptans (eg, sumatriptan): Selective 5-
HT (serotonin) agonists. 
■ Cause vasoconstriction and blocks 
peptide release = ↓ inflammation and pain 
■ Should not be used in patients with 
hypertension or other cardiovascular 
disease 
■ Do not use within 24 hours of other 
ergotamine-containing medication. 
■ Dihydroergotamine (DHE): Nonselective 
5-HT agonist. 
■ Again contraindicated in patients with 
cardiovascular disease or within 24 hours 
of triptan use. 
■ Nausea and vomiting are common side 
effects. 
■ Antiemetics (eg, prochlorperazine, 
metoclopramide). 
■ NSAIDs (eg, indomethacin, ibuprofen, 
ketorolac). 
■ Steroids: Decreases migraine 
recurrence. 
Opiates should be used as last resort. 
■ Prophylactic therapy may be indicated in 
patients with frequent 
migraines: β-blockers, Ca++ channel 
blockers, tricyclic antidepressants. 

Tension-Type 
Headaches

 

PATHOPHYSIOLOGY 
Thought to share a common pathophysiology with 
migraines. 
SYMPTOMS 
■ Bilateral, nonpulsating, not worsened by exertion 
■ Usually not associated with nausea and vomiting 

DIFFERENTIAL 
■ Other primary or secondary headaches  
 

TREATMENT 
■ NSAIDs 
■ For severe headache → treat same as 
migraine 
 

Cluster Headache 

 

Cluster headaches are most common in young to middle-aged men and may be precipitated by alcohol 
and stress. They result from dysfunction of the trigeminal nerve. 
SYMPTOMS/EXAM 
■ Severe, unilateral orbital, supraorbital or temporal pain. 
■ Episodes last for 15–180 minutes, but recur in clusters (eg, daily on same side for weeks). 
■ Associated ipsilateral findings: 
■ Conjunctival injection, lacrimation, nasal congestion, rhinorrhea, facial swelling, miosis or ptosis 
 

TREATMENT 
■ High-flow O2 is effective in 70% of 
patients. 
■ IV dihydroergotamine or sumatriptan; 
oral preparations take too long to be 
effective. 
■ Prophylaxis with oral steroid burst, 
verapamil, or antiepileptic agents (car- 
bamazepine, phenytoin). 

Transient Ischemic 
Attack (TIA)  

 

Transient ischemic attack is a transient neurologic deficit 
that has complete clinical resolution within 24 hours. Typical 
episode lasts 1–2 hours. Up to 20% of patients with TIA will 
go on to have a stroke within 90 days, half of these within 2 
days. This definition may be changing, as 2009 AHA/ASA 
guidelines include a tissue-based definition in which TIA is 
described as a brief episode of neurologic dysfunction 
caused by focal brain or retinal ischemia without evidence 
of acute infarction. 
 

DIAGNOSIS 
■ Clinical diagnosis, based on complete resolution of findings within 24 hours. 
■ Evaluation for underlying etiology includes: ECG, carotid ultrasound,echocardiogram (in 
selected patients). 
Antiplatelet agent (aspirin, clopidogrel or ticlopidine) is primary therapy. Combination 
therapy (ASA + dipyridamole) is current recommendation. 
■ Goal is prevention of stroke, based on suspected underlying process (eg, 
anticoagulation if mural thrombus). 
■ The ABCD2 score can be used to predict likelihood of subsequent stroke within 2 days  
■ Higher ABCD2 scores have been shown to correlate with increased risk of subsequent 
stroke, but evidence-based guidelines to determine who requires hospital admission have 
not been firmly established. In general, admit patient for inpatient evaluation if symptoms 
last > 1 hour or are concerning for crescendo TIAs. Also consider admission if patient has 
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■ Resuscitation, as needed.
■ Identifying and treating the underlying etiology is the mainstay of

treatment.
■ Admit for monitoring and echocardiogram: If no identifi able cause in 

high-risk patient (one-third of patients).

T A B L E  2 . 2 7 .  Classic Presentations of Syncope

PRESENTATION SUSPECTED DIAGNOSIS

17-year-old man, syncope during running Hypertrophic cardiomyopathy

29-year-old woman, syncope and abdominal pain Ectopic pregnancy

68-year-old man, syncope and abdominal or fl ank pain Abdominal aortic aneurysm

34-year-old woman, sudden severe headache and

syncope

Subarachnoid hemorrhage

72-year-old man with history of MI and CHF, syncope at 

home

Dysrhythmia

40-year-old woman, syncope while standing in line,

prodrome of nausea, sweating, warmth

Vasovagal

78-year-old woman with cancer, sudden onset of SOB 

and syncope

PE

I

II

aVR

aVL
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V1

V2

V3

V4

V5
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III

F I G U R E  2 . 2 2 .  Typical ECG of Brugada syndrome.

(Reproduced, with permission, from Fuster V, Alexander RW, O’Rourke, RA. Hurst’s The 
Heart. 12th ed. New York, NY: McGraw-Hill; 2008:1837.)
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known internal carotid stenosis > 50%, history of atrial fibrillation, or if patient will not be 
able to have outpatient work-up performed within 2 days. 

 
Stroke/CVA 

 
 

 

A stroke is any process that disrupts the flow of oxygen and 
substrate-rich blood to the brain. Neurons are very sensitive 
to changes in cerebral blood flow, and die within minutes. 
Commonly, an infarcted area of brain is surrounded by a 
region of tenuous blood flow, the ischemic penumbra. The 
focus of stroke management is to maintain the blood supply 
to this region, thereby limiting infarct size. Overall, 85% of 
strokes are ischemic and 15% are hemorrhagic. 
Middle Cerebral: frontoparietal lobe, frontotemporal lobe 
■ Ophthalmic: optic nerve and retina 
■ Posterior circulation (from vertebrobasilar arteries, 20% of 
CBF) 
■ Posterior Cerebral: visual occipital cortex, medial 
temporal lobe, auditory/vestibular structures 
■ Vertebral: brainstem 
■ Basilar: thalamus, pons 
■ PICA: cerebellum 
■ Circle of Willis 
■ Connection between anterior and posterior circulations 
 
DIAGNOSIS: 
Exclude stroke mimics: syncope, post-seizure paralysis 
(Todd’s paralysis), metabolic (hypoglycemia), toxicologic, 
Bell’s palsy, complicated migraine, traumatic brain injury. 
■ Determine time of onset → last known time when patient 
at baseline. If symptoms are waxing and waning, time of 
onset is at first symptom. The clock does not restart with 
each fluctuation in symptoms. 
■ Confirmed based on CT or MRI. Early on, there are no 
visible CT changes. MRI is more sensitive for acute injury, 
especially diffusion weighted MRI. 
■ Appears as area of hypodensity on noncontrast CT  
■ Perfusion-weighted CT angiography can identify the 
ischemic penumbra. 
■ Ischemic stroke will not be visible on noncontrast CT until 
> 6 hours. 
■ Glucose to rule out hypoglycemia. 
■ ECG to evaluate rhythm (atrial fibrillation), risk of 
concomitant MI. 
■ Coagulation studies. 
 

ABCs (including intubation for decreased level of consciousness) 
■ Hypotension: Restore euvolemia, then use pressors (if necessary) 
■ Hypertension 
■ Avoid aggressive lowering of BP in chronically hypertensive patients 
(who have cerebral autoregulation curve shifted to right), because this 
may limit flow to the ischemic penumbra. 
■ If considering tPA and BP > 185/110: labetalol 10–20 mg IV, nicardipine 
or nitroprusside infusion. 
■ If patient is not a tPA candidate: do not treat unless BP persistently 
elevated above 220 systolic or 120 diastolic. Same agents (labetalol, 
nicardipine, nitroprusside) may be used. 
■ If treatment is initiated, goal = BP ≤ 185/115 mmHg. 
■ Maintain cerebral blood flow with fluids and/or vasopressor support if 
SBP < 100 or DBP < 70 to prevent stroke from ↓ perfusion to brain. 
■ Glucose control 
■ Treat hyperglycemia to keep blood glucose 100–200. Glucose level > 400 is 
contraindication for tPA. 
■ Avoid IV solutions with glucose. 
■ Avoid steroids if possible. 
■ Systemic tPA (thrombolysis) 
■ Criteria (see Table 15.4): 
■ Symptoms < 3 hours duration. 
■ Age > 18 years. 
■ Blood pressure < 185/110. 
■ Meaningful neurologic deficit that is not resolving. 
■ No finding on noncontrast CT head scan or clear ischemic penum-bra on contrast 
perfusion images. 
■ Dose: 0.9 mg/kg with 10% given as bolus, remaining infused over 60 minutes. 
■ Hypertension 
■ Avoid aggressive lowering of BP in chronically hypertensive patients 
(who have cerebral autoregulation curve shifted to right), because this 
may limit flow to the ischemic penumbra. 
■ If c onsidering tPA and BP > 185/110: labetalol 10–20 mg IV, nicardipine 
or nitroprusside infusion. 
■ If patient is not a tPA candidate: do not treat unless BP persistently 
elevated above 220 systolic or 120 diastolic. Same agents (labetalol, 
nicardipine, nitroprusside) may be used. 
■ If treatment is initiated, goal = BP ≤ 185/115 mmHg. 
■ Maintain cerebral blood flow with fluids and/or vasopressor support if 
SBP < 100 or DBP < 70 to prevent stroke from ↓ perfusion to brain. 
■ Glucose control 
■ Treat hyperglycemia to keep blood glucose 100–200. Glucose level > 400 is 
contraindication for tPA. 
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AREA OF BLOCKAGE MAJOR FINDING OTHER FINDINGS

Anterior cerebral artery Contralateral weakness of leg > arm 

and face with minimal  sensory 

fi ndings

Altered mentation and judgment

Reappearance of primitive refl exes 

(grasp and suck)

If both arteries originate from occluded 

common trunk (bilateral infarct) → 

paraplegia and severe dysarthria

Middle cerebral artery 

(most common)

Contralateral weakness and 

 numbness of arm and face > leg

Homonymous hemianopsia

Gaze preference toward side of infarct

If dominant hemisphere (usually left):  

Receptive/expressive aphasia

Nondominant hemisphere: Inattention and neglect. 

Failure to identify touch (extinction) on double 

 simultaneous stimulation

Lacunar artery Pure motor or pure sensory fi ndings Clumsy hand—dysarthria syndrome

Posterior cerebral artery Contralateral visual fi eld and light 

touch/pinprick defi cit with minimal 

weakness

Memory loss

Alexia—inability to read

Vertebrobasilar artery Crossed defi cits: Ipsilateral cranial 

nerve defi cits with contralateral 

weakness

Vertigo, ataxia

Oculomotor palsies, limb weakness

Distal vertebral or 

 posterior inferior 

 cerebellar artery

Lateral medullary 

 (Wallenberg) syndrome

Crossed pain and temperature 

defi cits: Ipsilateral loss on face, 

contralateral on body

Ipsilateral Horner syndrome and cranial 

nerve defi cits may be present.

Gait and limb ataxia

Basilar artery “Locked in” syndrome (complete 

paralysis of voluntary muscles 

except eye movement; normal 

level of consciousness)

Quadriplegia

Coma

Cerebellar artery Sudden inability to walk or stand 

with headache, vertigo, nausea/

vomiting, abnormal gait, 

CN abnormalities 

Lateralizing dysmetria (eg, fi nger-nose-fi nger)

Dysdiadochokinesia (inability to perform rapid 

alternating movements)
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■ Avoid IV solutions with glucose. 
■ Avoid steroids if possible. 
■ Systemic tPA (thrombolysis) 
■ Symptoms < 3 hours duration. 
■ Age > 18 years. 
■ Blood pressure < 185/110. 
■ Meaningful neurologic deficit that is not resolving. 
■ No finding on noncontrast CT head scan or clear ischemic penum- 
bra on contrast perfusion images. 
■ Dose: 0.9 mg/kg with 10% given as bolus, remaining infused over 60 minutes. 
■ Aspirin and dipyridamole (Aggrenox): A combination of two antiplatelet agents; greater 
risk reduction for secondary stroke prevention than aspirin alone 
■ Early neurosurgical consultation for all cerebellar strokes (increased risk 
of herniation). Mortality is increased when obstructing hydrocephalus present. 
■ Avoid: 
■ Routine seizure prophylaxis 
■ Heparin: No proven benefit in acute stroke (even embolic) 
■ Sublingual calcium channel blockers (unpredictable drops in BP) 

Intracranial tumors

 

Intracranial tumors may involve the brain or other structures 
(eg, cranial nerves, meninges). The tumors usually develop 
during early or middle adulthood but may develop at any 
age; they are becoming more common among the elderly. 
Brain tumors are found in about 2% of routine autopsies. 

 
Some tumors are benign, but because the cranial vault 
allows no room for expansion, even benign tumors can 
cause serious neurologic dysfunction or death. 
S&S:  Symptoms caused by primary tumors and metastatic 
tumors are the same. Many symptoms result from increased 
intracranial pressure: 
Headache 
Deterioration in mental status 
Focal brain dysfunction 

T1-weighted MRI with gadolinium or CT 
with contrast 

 
Early-stage brain tumors are often 
misdiagnosed. A brain tumor should be 
considered in patients with any of the 
following: 
Progressive focal or global deficits of brain 
function 
New seizures 
Persistent, unexplained, recent-onset 
headaches, particularly if worsened by 
sleep 
Evidence of increased intracranial 
pressure (eg, papilledema, unexplained 
vomiting) 
Pituitary or hypothalamic endocrinopathy 

Airway protection 
Dexamethasone for increased intracranial 
pressure 
Mannitol for herniation 
Definitive therapy with excision, radiation 
therapy, chemotherapy, or a combination 

Essential tremor

 

An idiopathic postural and action tremor that typically affects 
the hands and head. It is seen equally often in men and 
women, although hand tremor is most prominent in men 
and head tremor most prominent in women. Tremor onset 
may occur early between 35 and 45 years of age. Family 
history is often strongly. 
In contrast to Parkinson’s, essential tremor is not seen at 
rest but rather comes out with activity. The tremor is slightly 
faster than that of Parkin- son’s disease (8–10 Hz vs. 4–5 
Hz). 
Most patients report a temporary but striking improvement 
in tremor with alcohol ingestion; conversely, physical and 
emotional stress exacerbates the tremor, as do medications 
such as caffeine and steroids.  . 

EXAM 
Postural tremor of the hands is tested by 
having patients maintain their arms fully 
extended from their bodies. In patients 
with essential tremor, strength is normal. 
In contrast to Parkinson’s disease, no 
abnormalities in muscle tone are present. 
 
DIAGNOSIS 
Based on clinical features. 
 

TREATMENT 
The classic treatments are  -blockers (eg, 
propranolol) and primidone. Ben- 
zodiazepines and gabapentin have also 
been used when first-line treatments fail. 

Parkinson disease

 

An idiopathic progressive neurodegenerative disorder 
affecting the dopamin- ergic neurons of the substantia nigra. 
Average age of onset is 60, and the male-to-female ratio is 
1.5:1. 
 
SYMPTOMS/EXAM 
The cardinal features are resting tremor (“pill rolling”), 
bradykinesia, “cogwheel” rigidity, and postural instability. 
Diagnosis requires the pres- ence of at least two of these 
four symptoms. 
Symptoms typically begin asymmetrically, usually in one 
extremity. Gait and balance problems are typically not 
present early on. Cognition is pre- served in idiopathic 
Parkinson’s disease until late in the course. Thirty to forty 
percent of patients develop dementia. 
 
DIFFERENTIAL 
Parkinson-plus syndromes present with parkinsonian 
features as well as with additional symptoms (see below). 
Other causes of parkinsonism include cerebrovascular 
disease; recurrent head trauma (eg, boxing), toxin exposure 
(including illicit drugs such as MPTP and heavy metals such 
as manganese), and antidopaminergic med- ications (eg, 
traditional antipsychotics, metoclopramide). 
 
DIAGNOSIS 
The diagnosis of idiopathic Parkinson’s disease relies on 
the history and physi- cal combined with response to 
levodopa. Young patients as well as those with atypical 
features should undergo further workup (eg, imaging 
studies, toxin screens). 
 

TREATMENT 
Medical: Pharmacologic treatment includes the following: n Levodopa/carbidopa: 
The gold standard for symptomatic treatment, and first-line treat- ment for patients > 70 
years of age with new-onset Parkinson’s dis- ease and functional impairment. 
A precursor of dopamine, levodopa is administered with carbidopa, a decarboxylase 
inhibitor that inhibits peripheral conversion of levodopa to dopamine. 
Should be taken on an empty stomach to maximize absorption. Thirty percent of patients 
treated go on to develop psychosis and other psychiatric symptoms. 
Dopamine agonists: 
Direct agonists of D2 dopamine receptors. Pramipexole or ropinirole can be used as initial 
monotherapy in patients < 70 years of age. 
Slightly less effective than levodopa, but like COMT inhibitors, they are useful adjuncts for 
maintaining steady dopamine levels. Levodopa should be   when the dosage reaches > 
500 mg/day, if its effects are wearing off, or if dyskinesia appears. Can cause psycho- sis 
and impulse problems (eg, hypersexuality, gambling). Should be avoided in patients > 70 
years of age or with dementia. 
COMT inhibitors: Inhibition of this enzyme   endogenous dopamine levels. Entacapone, 
tolcapone, and nitecapone are useful adjuncts as “levodopa extenders,” decreasing the 
total dose of levodopa needed and providing more continuous dopamine receptor 
stimulation in late-stage disease if levodopa effects are wearing off. Can be hepatotoxic. 
MAO-B inhibitors: Selegiline and rasagiline are examples, but they have a weak 
symptomatic effect and are generally added to levodopa to diminish motor fluctuations. 
Can cause sleep disturbance. 
Anticholinergics: Trihexyphenidyl and benztropine. Useful for tremor and rigidity in early 
stages or as an adjunct to levodopa in patients < 65 years of age (30% improvement is 
seen in 50% of patients). Can worsen psychosis. 
Amantadine: Not as potent as carbidopa/levodopa, and should not be used as first-line 
therapy in the elderly. As with anticholinergics, it im- proves tremor, bradykinesia, and 
rigidity but can worsen psychosis. 
Atypical neuroleptic agents: 
Clozapine: Adjunctive therapy that suppresses the frequency of dyskinesia and can help 
with hallucinations. 
Quetiapine: Can also help with psychosis, delusions, and paranoia. n These newer 
agents do not exacerbate parkinsonism (vs. neuroleptics such as haloperidol, which block 
D2 dopamine receptors and 
are contraindicated). 
TCAs: Can be used for nighttime sedation and associated depression. 
Surgical: Surgical treatment options primarily include deep brain stimula- tion of the 
globus pallidus interna nucleus or subthalamic nucleus of the basal ganglia 

Multiple sclerosis 
 

An autoimmune inflammatory disease affecting the myelin 
of the CNS. It is characterized by focal demyelinating 
plaques that occur at different times and locations within the 
CNS (“separated in space and time”). Typically affects the 

DIAGNOSIS 
Clinical criteria: No laboratory or imaging test is diagnostic for MS, and the diagnosis 
must therefore be based on clinical criteria. Definitive diag- nosis requires evidence from 
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optic nerves, corpus callosum, periventricular white matter, 
brainstem, and spinal cord. Generally seen in younger 
women. Incidence   with latitude of birth and is twice as high 
in patients of Northern European descent as in those of 
African descent. 
SYMPTOMS 
In addition to focal abnormalities, patients often suffer from 
chronic fatigue. 
Symptoms are exacerbated by heat and exercise (the 
Uhthoff phenomenon); old deficits may also be worsened by 
underlying illness, especially infections such as UTIs or 
URIs. 
EXAM 
Classic lesions and exam findings include the following: 
Optic neuritis: Presents as unilateral subacute vision loss 
associated with pain with eye movement. Exam shows 
pallor of the optic nerve (may be normal in the acute 
setting),   visual acuity, difficulty with color discrim- ination, 
and a relative afferent pupillary defect  
Internuclear ophthalmoplegia: A demyelinating lesion of 
the medial lon- gitudinal fasciculus in the brainstem. 
Patients complain of double vision when looking to one 
side; exam reveals inability to adduct the eye ipsilat- eral to 
the lesion during voluntary horizontal gaze. Adduction of the 
eye can be brought out by testing convergence, which 
remains normal. 
Spinal cord: Transverse myelitis symptoms (paresthesias, 
sensory level, bowel/bladder dysfunction, UMN signs) are 
common. 
Lhermitte’s sign (electrical radiation down the spine 
elicited by neck flex- ion) is a classic finding and is likely 
related to dorsal column involvement. 
 

the history and exam of at least two distinct attacks involving two separate CNS regions. 
Imaging and laboratory data support the diagnosis. 
MRI: MRI abnormalities are seen in > 90% of patients (see Figure 13.12). Most have 
multiple punctate/ovoid lesions involving the periventricular white matter (“Dawson’s 
finger” lesions extending from the ventricles at right angles), corpus callosum, brainstem, 
and spinal cord. These are best seen on T2-weighted images. Acute “active” lesions 
enhance with gado- linium contrast. 
CSF: Typical findings include normal opening pressure, mild lympho- cytic pleocytosis (5–
40 WBCs/mm3), normal glucose, and normal to mildly   protein. Eighty percent of patients 
have > 2 oligoclonal bands and an elevated CSF IgG index, but neither is specific for MS. 
n EPs: Occasionally used to obtain supportive evidence of demyelination if MRI and CSF 

results are inconclusive. For evaluation of MS, visual EPs are often used.

 
TREATMENT 
Disease-modifying therapies include the following: 
b -interferon and glatiramer acetate—“ABC drugs” (Avonex, Betase- 
ron, Copaxone): These drugs have been shown to   the frequency and severity of 
relapses in patients with relapsing-remitting MS. Table 13.9 outlines the administration of 
these drugs and delineates their potential side effects. 
Glucocorticoids: High-dose IV glucocorticoids (Solu-Medrol 1 g IV QD   3–5 days), which 
are typically used to treat acute attacks and to address the presence of new enhancing 
lesions on MRI, appear to be superior to oral steroids (especially for treating optic 
neuritis), produc- ing faster recovery. However, the administration of glucocorticoids has 
no effect on overall disease progression or long-term disability. Mitoxantrone: One of the 
few therapeutic options that slows progres- sion of 2° progressive or severe relapsing-
remitting MS. However, there is dose-related cardiotoxicity, and noninvasive cardiac 
imaging (echo or MUGA) is required before each dose. 
Specific symptoms are targeted with appropriate medications: n Hyperreflexic bladder: 
Oxybutynin. 
Fatigue: Amantadine (first-line), modafinil. 
Paroxysmal symptoms (eg, tonic spasms): Carbamazepine. n Spasticity: Baclofen, 
diazepam. 

 
 

Meningitis  
 

 

Meningitis is bacterial, viral, fungal, or aseptic inflammation of the membranes covering the brain or spinal 
cord. 
CAUSES 
The causes of meningitis in adult patients include: 
■ Bacterial 
■ Streptococcus pneumoniae (most common overall, Gram-positive diplococci) 
■ Neisseria meningitides (younger ages, Gram-negative rod) 
■ Listeria monocytogenes (adults > 60 years, Gram-positive rod) 
■ Haemophilus influenzae type B; disappearing with the HIB-vaccine 
■ Mycobacterium tuberculosis (uncommon) 
■ Group B streptococcus, Escherichia coli and Listeria monocytogenes are the most common bacterial 
causes in neonates < 1 month. 
■ S. pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa and coliform bacteria are common 
following neurosurgical procedure or head trauma. 
■ Viral 
■ Enteroviruses (most common, increased in summer months) 
■ Herpes simplex virus should always be suspected. 
■ Numerous other viruses 
■ Fungal (eg, Cryptococcus) and parasitic (eg, Toxoplasma gondii)—in the immunocompromised 
■ Noninfectious 
■ SLE 
■ Vasculitis 
■ Drug induced 
■ Carcinomatosis 
■ Sarcoidosis 
■ Behçet’s disease 
A significant overlap exists between bacterial and viral meningitis presenta- tions. Viral meningitis is a 
diagnosis that can be made only after other more serious pathogens have been excluded. 
PATHOPHYSIOLOGY 
■ Bacterial infection usually begins with nasopharyngeal colonization → hematogenous spread (more likely 
with encapsulated organisms) → CNS infection. 
■ Viruses enter through the skin or via respiratory, GI, or GU tracts. 
■ Fungi primarily spread from pulmonary source. 
■ Meningeal inflammatory response to foreign agent resulting in: 
■ Increased permeability of blood–brain barrier → increased CSF proteins 
■ Decreased glucose transport → decreased CSF glucose levels 
SYMPTOMS 

EXAM 
■ Fever. 
■ Nuchal rigidity. 
■ Increased deep tendon reflexes (DTRs). 
■ Altered mental status. 
■ Lateral gaze ophthalmoplegia. 
■ Petechial or purpuric rash (ominous 
sign). 
■ Kernig’s sign: Position the patient with 
hips and knees flexed. Extend the 
knees. Flexion of neck or pain in neck is + 
sign.. 
■ Brudzinski’s sign: Neck flexion results in 
flexion at hips (neck sign) or passive 
flexion of hip on one side results in 
contralateral hip flexion (contralateral 
sign). 
■ Look for concomitant infection, such as 
sinusitis, otitis, pneumonia. 
DIFFERENTIAL 
The differential diagnosis includes 
encephalitis, brain abscess, subdural, 
subarachnoid hemorrhage, intracranial 
hemorrhage, brain tumor. 
DIAGNOSIS 
■ Meningitis should be considered in all 
patients presenting with a head- ache or 
stiff neck and fever. 
■ Head CT: 
■ Recommended before LP in patients > 
60 years old, the immunocompromised 
(eg, HIV), history of CNS disease 
(including stroke, mass lesions or recent 
head trauma), recent seizures within 1 
week, the presence of marked CNS 
depression, papilledema or focal 
neurologic deficits. 

DIAGNOSIS

n Clinical criteria: No laboratory or imaging test is diagnostic for MS, and 
the diagnosis must therefore be based on clinical criteria. Definitive diag-
nosis requires evidence from the history and exam of at least two distinct 
attacks involving two separate CNS regions. Imaging and laboratory data 
support the diagnosis.

n MRI: MRI abnormalities are seen in > 90% of patients (see Figure 13.12). 
Most have multiple punctate/ovoid lesions involving the periventricular 
white matter (“Dawson’s finger” lesions extending from the ventricles at 
right angles), corpus callosum, brainstem, and spinal cord. These are best 
seen on T2-weighted images. Acute “active” lesions enhance with gado-
linium contrast.

n CSF: Typical findings include normal opening pressure, mild lympho-
cytic pleocytosis (5–40 WBCs/mm3), normal glucose, and normal to 
mildly  protein. Eighty percent of patients have > 2 oligoclonal bands 
and an elevated CSF IgG index, but neither is specific for MS.

n EPs: Occasionally used to obtain supportive evidence of demyelination if 
MRI and CSF results are inconclusive. For evaluation of MS, visual EPs 
are often used.

 
KEY FACT

MRI is the imaging modality of choice 
for MS but is used only to support the 
clinical diagnosis.

F I G U R E  1 3 . 1 1 .   Afferent pupillary defect (Marcus Gunn pupil). (Reproduced with permission from 
Riordan-Eva P, Whitcher JP. Vaughan & Asbury’s General Ophthalmology, 17th ed. New York: McGraw-Hill, 2008, Fig. 14-32.)

Diffuse illumination

Light on normal eye

Light on eye with afferent defect

Normal reaction of both pupils

Decreased reaction of both pupils

5 mm 5 mm

2 mm 2 mm

4 mm 4 mm
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TREATMENT

n Disease-modifying therapies include the following:
n -interferon and glatiramer acetate—“ABC drugs” (Avonex, Betase-

ron, Copaxone): These drugs have been shown to  the frequency and 
severity of relapses in patients with relapsing-remitting MS. Table 13.9 
outlines the administration of these drugs and delineates their potential 
side effects.

C

B

F I G U R E  1 3 . 1 2 .   Multiple sclerosis. T2-weighted MRI (A) and sagittal FLAIR image (B) show multiple MS plaques (arrows) in the 
periventricular matter oriented radially from the corpus callosum (“Dawson’s fingers”). (C) Areas of demyelination of the white matter  
(arrows) in the frontal lobe of a 54-year-old man with multiple sclerosis. (Images A and B reproduced with permission from Ropper AH, Samuels MA. Adams & Victor’s 
Principles of Neurology, 9th ed. New York: McGraw-Hill, 2009, Fig. 36-1. Image C reproduced with permission from Waxman SG. Clinical Neuroanatomy, 26th ed. New York: McGraw-Hill, 
2010, Fig. 25-9.)
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n Glucocorticoids: High-dose IV glucocorticoids (Solu-Medrol 1 g IV 
QD  3–5 days), which are typically used to treat acute attacks and to 
address the presence of new enhancing lesions on MRI, appear to be 
superior to oral steroids (especially for treating optic neuritis), produc-
ing faster recovery. However, the administration of glucocorticoids has 
no effect on overall disease progression or long-term disability.

n Mitoxantrone: One of the few therapeutic options that slows progres-
sion of 2° progressive or severe relapsing-remitting MS. However, there 
is dose-related cardiotoxicity, and noninvasive cardiac imaging (echo or 
MUGA) is required before each dose.

n Specific symptoms are targeted with appropriate medications:
n Hyperreflexic bladder: Oxybutynin.
n Fatigue: Amantadine (first-line), modafinil.
n Paroxysmal symptoms (eg, tonic spasms): Carbamazepine.
n Spasticity: Baclofen, diazepam. 

COMPLICATIONS

n Interferon-  is associated with an  risk of spontaneous abortions and low 
birth weight. Women taking immunomodulatory treatment for MS should 
use effective contraception or, if they want to become pregnant, should 
stop therapy several months before attempting to conceive. 

n During pregnancy, the frequency of MS relapses typically  significantly 
in the third trimester, with a rebound  in the first six months postpartum.

n First-degree relatives of a person with MS have a risk of disease 20–50 
times greater than that of the general population.

Neuromuscular Junction Disorders

A 60-year-old woman presents to the ER with a few weeks of intermittent 
ptosis of the left eye, diplopia, dysarthria, inability to swallow for the last 
two days, and shortness of breath. Her symptoms worsen with fatigue and 

improve with rest. Exam shows left ptosis, incomplete abduction of both eyes, 
weakness of the tongue and lower face, and weakness of the neck flexors, shoul-
der abductors, and hip flexors. Sensation and reflexes are normal. Her BMI is 22 
and her FVC 1.6 L. What is the most likely diagnosis, and what is the appropriate 
treatment?

This patient is having a myasthenic crisis characterized by dysphagia that re-
quires NG feeding and/or severe respiratory muscle weakness that necessitates 
ventilation. Plasmapheresis and IVIG are the treatments of choice. 

 
KEY FACT

The only medications shown to  the 
frequency and severity of relapses in 
patients with relapsing-remitting MS are 
-interferon and glatiramer acetate.

T A B L E  1 3 . 9 .   Administration and Side Effects of “ABC Drugs”

DRUG ADMINISTRATION SIDE EFFECTS

Interferon- 1a (Avonex) Weekly IM Flulike symptoms, depression.

Interferon- 1b (Betaseron) QOD SQ Flulike symptoms.

Glatiramer acetate (Copaxone) Daily SQ Flushing, chest tightness.

 
KEY FACT

Corticosteroids help produce faster 
recovery in acute flares of MS but 
have no impact on overall disease 
progression or long-term disability. 
Most patients with optic neuritis have 
good recovery within six months with 
or without treatment. The decision to 
use corticosteroids depends on patient 
preference, the severity of the visual 
deficit, the health of the other eye, and 
vocational requirements.
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■ Fever. 
■ Headache (most common). 
■ Stiff neck (seen half the time). 
 Photophobia. 
■ Mental status changes or irritability (infants). 
■ Vomiting. 
■ Seizures. 
■ Initially, symptoms may be diminished/absent in immunocompromised, very young, or elderly patients. 
■ Absence of fever/altered mental status/stiff neck does not exclude meningitis. 

■ Lumbar puncture (LP): 
■ Contraindications: 
■ Coagulopathy (relative): INR > 1.5. 
Platelets < 50 K (< 20 K absolute) 
■ Infection at skin puncture site (absolute) 
■ ↑ ICP or trauma to lumbar vertebrae 
■ CSF findings classically vary with viral, 
bacterial, and fungal etiologies (see Table 
15.8). 
■ but—early or partially treated bacterial 
infections due to recent antibiotic use may 
have a paucity of findings! 
■ and—early viral infections may have 
increased neutrophils or ↓ glucose! 
■ CSF cultures may help isolate causative 
organism. 
TREATMENT 
■ Stabilization and supportive therapy, as 
needed. 
■ Immediate empiric antibiotic: 
■ Vancomycin, 1 gm IV, and 
■ Ceftriaxone or cefotaxime, 2 gm IV, and 
■ Ampicillin if neonate, > 60 years, 
debilitated, alcoholic or 
■ Metronidazole if concern for extension 
from sinusitis or otitis. 
■ Will not decrease ability to detect 
organism in CSF fluid if LP performed 
within 2 hours and antigen assays are 
utilized. 
■ If high clinical suspicion for bacterial 
meningitis, admit regardless of LP results. 
■ Dexamethasone: 
■ Appears to decrease morbidity and 
mortality in adults with bacterial meningitis 
(especially S. pneumoniae) and children 
with H. influenzae meningitis 
■ Give 0.15 mg/kg IV 15 minutes before or 
concurrent with the first dose of antibiotics, 
repeat every 4–6 hours. (Max 10 mg in 
adults) 
■ Other antibiotics are indicated if fungal 
infection is suspected or identified. 
■ Viral meningitis (diagnosis of exclusion) 
requires no specific treatment. 
COMPLICATIONS 
■ Sepsis 
■ DIC 
■ Seizures 
■ Focal neurologic deficits 
■ Hearing loss 
■ Cognitive deficits 
■ Waterhouse-Friderichsen syndrome 
(adrenal hemorrhage) 
■ SIADH/cerebral salt wasting 
■ Transmission of N. meningitidis or H. 
influenzae type B 
■ Seen in household contacts, day-care 
centers, schools, barracks, and 
mucousmembrane contacts. 
■ Chemoprophylaxis with rifampin (four 
doses 10 mg/kg q12h) is recom- mended 
once bacterial organism is identified. 
Alternatively, ciprofloxacin can be used 
(single dose). 

Encephalitis 
 
 
 
 

 

Encephalitis is an infection of the brain parenchyma itself, often due to a progression of viral meningitis. 
Consider encephalitis in any patient with concern for meningitis coupled with the presence of altered 
mental status. 
CAUSES 
■ Viruses cause the majority of cases (∗ = most common). 
■ ∗Arboviruses 
■ Mosquito and tick-borne viruses 
■ Include West Nile virus, St. Louis encephalitis 
■ ∗Herpes simplex virus (usually HSV 1) 
■ Other herpes viruses (EBV, CMV) 
■ Rabies virus 
■ Hypersensitivity reaction to MMR vaccination. 
■ T. gondii (immunocompromised). 
■ Lyme disease, RMSF. 
SYMPTOMS/EXAM 
■ Often begins with nonspecific acute febrile illness. 
■ Headache and fever (common). 
■ Neurologic abnormalities: 
■ Altered mental state 
■ New psychiatric symptoms 
■ Emotional outbursts 
■ Cognitive deficits 
■ Focal neurologic deficits 
■ Seizures 
■ Movement disorders 
■ Sensorimotor deficits are uncommon. 

DIAGNOSIS 
■ Suspect diagnosis based on presenting 
symptoms and exam 
■ Lumbar puncture 
■ To exclude bacterial meningitis and help 
identify viral organism via PCR. While it is 
possible to have encephalitis without 
meningitis, it is very rare. 
■ Cautions and contraindications as with 
meningitis. 
■ MRI with contrast. 
■ Can readily identify areas of involvement 
(focal edema). 
■ Lesions in the temporal lobes = HSV 
encephalitis. 
■ CT with contrast is alternative but is less 
sensitive. 
■ EEG 
■ Suggestive EEG abnormalities may be 
seen. 
■ Brain biopsy: Definitive 
 
TREATMENT 
■ Empiric treatment for suspected etiologic 
organisms 
■ Acyclovir (10 mg/kg IV q8h) for HSV and 
herpes zoster virus. 
■ Ganciclovir for cytomegalovirus. 
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■ Once herpes and cytomegalovirus 
infections have been excluded, 
there is no benefit from antiviral agents. 

Altered level of 
consciousness/coma 

Consciousness can be divided into arousal and content 
functions. Arousal functions reside in the reticular activating 
system (RAS) in the midbrain, pons, and medulla. Content 
functions reside in the cerebrum. Coma represents a failure 
in both arousal and content functions of the brain. Bilateral 
cortical involvement or brainstem pathology is necessary to 
cause coma. 
Causes of coma—TIPS AEIOU  
Trauma, temperature Infection 
Psychiatric, poisonings 
Space occupying lesion, subarachnoid Alcohol 
Epilepsy, electrolytes, encephalopathy Insulin 
Opioids/overdose, oxygen (hypoxia, CO2 narcosis)  
Uremia (metabolic) 
 
SYMPTOMS/EXAM 
■ Eyes-closed state with inappropriate response to 
environmental stimuli. 
■ Other findings vary depending on depth of coma and 
underlying etiology 
■ Look for asymmetric findings that suggest focal or 
regional CNS dysfunction. 
■ Hypertension and bradycardia indicate ↑ ICP (Cushing 
Reflex). 
 
Evaluation should focus on identifying underlying cause. 
■ Obtain head CT, glucose, electrolytes, renal and liver 
function tests. 
■ Consider EEG to evaluate for nonconvulsive status 
epilepticus in all. 
■ With toxic-metabolic coma: pupils continue to be reactive 
and reflexes and 
response to painful stimuli remain symmetric. Exception: 
barbiturates. 
 

TREATMENT 
■ Supportive care. 
■ Coma “protocol” (intravenous) for the undifferentiated patient. 
■ Thiamine 
■ Glucose 
■ Naloxone 
■ Treat underlying cause once identified. 
■ Empiric antibiotic coverage for meningitis if cause not readily apparent. 

 

Myasthenia gravis 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

An autoimmune disorder that is usually caused by 
autoantibodies to the nico- tinic ACh receptor (nAChR), 
resulting in impaired transmission at the neu- romuscular 
junction. Occurs in young women (ages 20–30) and older 
men (ages 50–70). Associated with other autoimmune 
diseases, particularly thyroid disorders. May be precipitated 
by aminoglycosides, procainamide,  -blockers, stress, and 
infection. 
SYMPTOMS 
The hallmark is fluctuating, fatigable weakness classically 
affecting the eye muscles. 
There are two forms: 
Ocular: Isolated to the extraocular and eyelid muscles, 
yielding double vision and ptosis. 
Generalized: Typically involves the ocular, facial, and 
proximal limb muscles, giving rise to ocular symptoms as 
well as to facial weakness, trouble swallowing and 
speaking, respiratory dysfunction, and limb weakness. 
Patients with ocular MG may progress to generalized MG. 
EXAM 
Ptosis, often asymmetric, can be brought out by testing 
prolonged upgaze; an ice pack briefly placed on the eye will 
improve ptosis. 
Extraocular muscle palsies are typically seen on lateral 
gaze. 
Easy fatigability of proximal muscles with repeated strength 
testing. 
Preserved DTRs and sensation. 
DIFFERENTIAL 
Lambert-Eaton myasthenic syndrome  
Drug-induced MG: Penicillamine can cause a reversible 
antibody-  MG syndrome. 
Botulism: Typically presents with cranial nerve palsies, 
including the extraocular muscles. Patients have CSF 
pleocytosis and often absent reflexes. 

DIAGNOSIS 
Anti-nAChR antibodies: Present in > 80% of generalized MG and 50% of ocular MG 
cases. 
Anti-MuSK antibodies: Present in 20% of “seronegative” MG patients. 
Tensilon test: Tensilon (edrophonium), a short-acting AChE inhibitor, can give 
instantaneous improvement to an objectively weak muscle. Cau- tion must be used, as it 
may precipitate cardiac arrhythmias. Falling out of favor as a diagnostic test. 
EMG/NCS: Direct testing of the muscle with EMG/NCS remains the best test for MG. 
Repetitive nerve stimulation reveals a decremental mo- tor response, the correlate of 
clinical fatigability. 
TREATMENT 
Mild cases: AChE inhibitors (eg, pyridostigmine) may be used but should be discontinued 
if the patient is on ventilator support, as the   secretions   the risk of aspiration. 
Moderate to severe disease: Treat with immunomodulators such as glu- cocorticoids, 
cytotoxic drugs (azathioprine), plasma exchange, and IVIG. 
Thymectomy: Patients require chest imaging to evaluate for thymic ab- normalities, as 
70% have hyperplasia and 10% have thymomas. Thymec- tomy is recommended for 
most patients < 60 years of age with generalized MG. 

 

Giant cell arteritis

 

Granulomatous arteritis of large and medium-sized vessels 
of the extracranial branches of the carotid artery. The most 
common vasculitis in North America and Europe; affects 
patients > 50 years of age. Blindness results from involve- 
ment of posterior ciliary arteries/ischemic optic neuritis. Has 
a strong associa- tion with PMR. 
SYMPTOMS/EXAM 
Severe headache. 
Scalp/temporal artery tenderness. 

DIAGNOSIS 
Age > 50. 
ESR (> 50 mm/hr). 
New-onset headache. 
A tender, nodular, or pulseless temporal 
artery. 
Characteristic angiographic findings. 

TREATMENT 
High-dose corticosteroids (prednisone 40–
60 mg/day) usually for 1–2 years, titrated 
on the basis of symptoms and ESR. 
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■ Supportive care.
■ Coma “protocol” (intravenous) for the undifferentiated patient.

■ Thiamine
■ Glucose
■ Naloxone 

■ Treat underlying cause once identifi ed.
■ Empiric antibiotic coverage for meningitis if cause not readily apparent.

ATAXIA

Ataxia is the failure to make smooth, intentional movements. Ataxia and gait 
disturbances are symptoms of particular disease processes and not diagnoses 
in and of themselves. In general, ataxia can be divided into two groups:

Motor (cerebellar) ataxia:

■ Disorders of cerebellum (most common)
■ Sensory receptors and afferent pathways intact, but integration of pro-

prioceptive information is poor.

Oculovestibular 
refl ex:

Direction of fast compo-
nent of nystagmus, 
with irrigation of cold 
versus warm water 
in patient with intact 
brainstem:

COWS
Cold
Opposite
Warm
Same

T A B L E  1 5 . 1 3 .  Pertinent Neurologic Findings in Coma

EXAM FINDING INTERPRETATION

Funduscopic examination Absent venous pulsations Increased intracranial pressure

Pupillary constriction Absent response to light

Unequal pupils

Midbrain structural lesion or topical 

cycloplegic drug use

Structural lesion or normal variant

Eye position Tonic deviation Seizure or irritant brain lesion

Corneal refl ex (tests CN V and VII) Absent Posterior fossa or brainstem lesions

Oculocephalic refl ex (doll’s eye) Conjugate deviation of eyes in direction 

opposite to passive head rotation

Conjugate deviation in same direction as 

head rotation

Intact brainstem

No brainstem function

Oculovestibular refl ex (cold caloric) Irrigate ear canal with 10 mL cold water:

■  Horizontal nystagmus with fast 

 component away from irrigated ear

■ Tonic deviation to side of irrigation

No response

Intact cortex and brainstem

Toxic/metabolic or lesion above 

brainstem

No brainstem function

Response to painful stimuli Decorticate posturing (elbow/wrist/fi nger 

fl exion, forearm supination, legs extended)

Decerebrate posturing (elbow/wrist 

 extension, shoulder adduction and internal 

rotation, forearm pronation)

Asymmetric movement

Severe damage above the midbrain

Damage at the midbrain or 

diencephalon

Structural lesions
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MYASTHENIA GRAVIS (MG)

An autoimmune disorder that is usually caused by autoantibodies to the nico-
tinic ACh receptor (nAChR), resulting in impaired transmission at the neu-
romuscular junction. Occurs in young women (ages 20–30) and older men 
(ages 50–70). Associated with other autoimmune diseases, particularly thyroid 
disorders. May be precipitated by aminoglycosides, procainamide, -blockers, 
stress, and infection.

SYMPTOMS

n The hallmark is fluctuating, fatigable weakness classically affecting the 
eye muscles. 

n There are two forms: 
n Ocular: Isolated to the extraocular and eyelid muscles, yielding double 

vision and ptosis.
n Generalized: Typically involves the ocular, facial, and proximal limb 

muscles, giving rise to ocular symptoms as well as to facial weakness, 
trouble swallowing and speaking, respiratory dysfunction, and limb 
weakness. Patients with ocular MG may progress to generalized MG.

EXAM

n Ptosis, often asymmetric, can be brought out by testing prolonged upgaze; 
an ice pack briefly placed on the eye will improve ptosis.

n Extraocular muscle palsies are typically seen on lateral gaze.
n Easy fatigability of proximal muscles with repeated strength testing.
n Preserved DTRs and sensation.

DIFFERENTIAL

n Lambert-Eaton myasthenic syndrome (see Table 13.10).
n Drug-induced MG: Penicillamine can cause a reversible antibody- MG 

syndrome.
n Botulism: Typically presents with cranial nerve palsies, including the ex-

traocular muscles. Patients have CSF pleocytosis and often absent reflexes.

 
MNEMONIC

The 5 W’s of myasthenia gravis:

Waxing and
Waning (fluctuating)
Weakness with
Work (fatigability), mostly in
Women

T A B L E  1 3 . 1 0 .   Myasthenia Gravis vs. Lambert-Eaton Myasthenic Syndrome

CHARACTERISTIC MYASTHENIA GRAVIS

LAMBERT-EATON MYASTHENIC 
SYNDROME

Antibody target channel nAChR Presynaptic voltage-gated 

calcium channel

Associated cancer Thymoma Small cell lung cancer

Eye muscle involvement Yes No

Autonomic symptoms No Yes

Reflexes Normal Hypoactive

Repetitive strength testing Rapid fatigue Initial improvement

Repetitive nerve stimulation Decremental response Initial enhancement
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tinic ACh receptor (nAChR), resulting in impaired transmission at the neu-
romuscular junction. Occurs in young women (ages 20–30) and older men 
(ages 50–70). Associated with other autoimmune diseases, particularly thyroid 
disorders. May be precipitated by aminoglycosides, procainamide, -blockers, 
stress, and infection.
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n The hallmark is fluctuating, fatigable weakness classically affecting the 
eye muscles. 

n There are two forms: 
n Ocular: Isolated to the extraocular and eyelid muscles, yielding double 

vision and ptosis.
n Generalized: Typically involves the ocular, facial, and proximal limb 

muscles, giving rise to ocular symptoms as well as to facial weakness, 
trouble swallowing and speaking, respiratory dysfunction, and limb 
weakness. Patients with ocular MG may progress to generalized MG.

EXAM

n Ptosis, often asymmetric, can be brought out by testing prolonged upgaze; 
an ice pack briefly placed on the eye will improve ptosis.

n Extraocular muscle palsies are typically seen on lateral gaze.
n Easy fatigability of proximal muscles with repeated strength testing.
n Preserved DTRs and sensation.

DIFFERENTIAL

n Lambert-Eaton myasthenic syndrome (see Table 13.10).
n Drug-induced MG: Penicillamine can cause a reversible antibody- MG 

syndrome.
n Botulism: Typically presents with cranial nerve palsies, including the ex-

traocular muscles. Patients have CSF pleocytosis and often absent reflexes.
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Weakness with
Work (fatigability), mostly in
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LAMBERT-EATON MYASTHENIC 
SYNDROME

Antibody target channel nAChR Presynaptic voltage-gated 

calcium channel

Associated cancer Thymoma Small cell lung cancer

Eye muscle involvement Yes No

Autonomic symptoms No Yes

Reflexes Normal Hypoactive

Repetitive strength testing Rapid fatigue Initial improvement

Repetitive nerve stimulation Decremental response Initial enhancement
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Jaw claudication, sore throat, amaurosis fugax. n Fever, 
malaise, and weight loss. 

A characteristic temporal artery biopsy 
showing mononuclear cell infiltration with 
occasional giant cells. 
 

Bell’s palsy 
 
 
 
 

 

A lower motor neuron (“peripheral”) CN VII palsy. 
Bell’s palsy is most commonly due to herpes virus infection. 
Pregnant women are at greater risk. Other infections (HIV, 
Lyme disease) can also cause a CN VII palsy. 
SYMPTOMS/EXAM 
■ Viral prodrome (50% of time) 
■ Abrupt onset of unilateral facial paralysis with forehead 
included (central 
causes will spare the forehead due to bilateral innervation of 
the upper face by upper motor neurons) 
May also have loss of taste to anterior two thirds of tongue, 
hyperacusis (sound distortion or tinnitus) 
■ Bell’s phenomenon: Eye appears to roll back in head 
when patient attempts to close the lid 
DIAGNOSIS 
■ Primarily a clinical diagnosis. 
■ Any evidence for sparing of upper face (“central” CN VII 
paralysis à CT or MRI to evaluate for stroke or CNS lesion. 
TREATMENT 
■ Pharmacologic therapy should be initiated if patient 
presents within 1 week of symptom onset. 
■ Corticosteroids   ■ Antiviral therapy 
■ Eye protection: ■ Eye patch for sleeping  

DIFFERENTIAL 
■ Ramsay Hunt syndrome 
■ Herpes zoster infection of geniculate ganglion. 
■ Characterized by facial paralysis, pain, tinnitus, hearing loss, and typical zoster lesions 
on the affected side, including inside external auditory canal, and/or the tympanic 
membrane. 
■ Treatment = prednisone. Many sources recommend adding antivirals (eg, acyclovir) for 
severe cases, but this remains controversial. 
■ Lyme disease 
■ A leading cause of facial paralysis in regions where Lyme disease is endemic 
■ May be unilateral or bilateral 
■ Diagnosed via serologic titers 
■ Treatment = doxycycline PO 
■ Malignant otitis externa 
■ Severe otitis externa that is typically seen in diabetes or immunocompromised patients 
■ Pseudomonas sp. often implicated 
■ Requires IV antibiotic therapy and ENT consultation 
■ Acoustic neuroma 
■ Hearing loss accompanying facial weakness. 
■ MRI is diagnostic test of choice. 
■ Other causes include temporal bone trauma, mononucleosis, HIV serocon- version, 
other infectious organisms, mononeuropathy multiplex, Sjögren syndrome 
 

Guillain-Barre 
Syndrome  

 

 

GBS is primarily an acute demyelinating disorder of the peripheral nerve. Variants include early cranial 
nerve findings and ataxia, primary sensory involvement, and autonomic involvement. 
PATHOPHYSIOLOGY: ■ Antecedent illness (viral or Campylobacter jejuni gastroenteritis, URI) → 
autoimmune response → damage to myelin sheath → symptoms 
SYMPTOMS/EXAM 
■ Antecedent illness followed by latent period of days to weeks. 
■ Classic presentation is ascending symmetric paresthesias and motor weakness with peak symptoms 
within 3 weeks of onset. Often associated with co-existing back pain. 
■ Miller Fisher Variant: ophthalmoplegia, ataxia, ↓ or absent reflexes. Twenty-five percent will have limb 
weakness in addition to cranial nerve/ cerebellar findings. 
■ Decreased deep tendon reflexes. 
■ Variable sensory loss. 
■ Normal rectal tone. 
■ May progress to ventilatory failure. 
■ Less common findings (seen in half of patients): 
■ Autonomic dysfunction (eg, urinary retention). 
■ Cranial nerve involvement (including 7th nerve palsy). 
DIFFERENTIAL 
■ Tick paralysis (examine thoroughly for ticks) 
■ Lyme disease 

DIAGNOSIS 
■ Suspect based on clinical presentation. 
■ Electrodiagnostic testing. 
■ Cerebrospinal fluid analysis: 
■ Classic picture = markedly elevated 
protein ( > 45 μg/dL) with up to 100 
lymphocytes/μL 
■ Often normal, when early 
TREATMENT 
■ Supportive therapy 
■ IV Ig or plasmapheresis 
■ Close observation of respiratory function 
with forced expiratory volume 
(FEV1) monitoring 
■ Prophylactic intubation or ventilatory 
support if 
■ Decreased FEV1 below 100% predicted 
■ CO2 retention 
■ Negative Inspiratory Force (NIF) < −30 
cm H2O (normal is −35 or less) 

Huntington disease 

 

An autosomal dominant disorder characterized by 
progressive chorea, de- mentia, and psychiatric symptoms. 
Huntington’s is a neurodegenerative dis- order that 
particularly affects the caudate nucleus of the basal ganglia 
and is caused by a polyglutamine (CAG) trinucleotide 
repeat expansion in the Huntington gene on chromosome 4. 
This repeat can expand with successive generations, 
leading to the phenomenon of anticipation—earlier age of 
onset and more severe symptoms in successive 
generations. 

DIAGNOSIS 
The clinical presentation combined with a 
strong family history suggests the disease. 
CT/MRI show marked atrophy of the 
caudate nucleus and exclude other 
structural abnormalities (Genetic testing 
now provides definitive evidence of the 
trinucleotide (CAG) repeat expansion. 
 

TREATMENT 
No treatment is currently available for the 
underlying disease process. 
Chorea can be treated symptomatically 
with neuroleptics (eg, haloperidol), 
dopamine-depleting agents (eg, reserpine, 
tetrabenazine), and GABAergic agents 
(eg, clonazepam 

Subarachnoid 
hemorrhage/ 

cerebral aneurysm  
 

  
 

 

 
 
 
 
 

Subarachnoid hemorrhage is an acute bleed into the 
subarachnoid space. SAH can be further divided into 
traumatic and non-traumatic causes. 
 
CAUSES 
The majority of patients with nontraumatic SAH have a 
ruptured berry aneurysm. 
Other causes include mycotic aneurysms, arteriovenous 
malformations (AVMs), and neoplasms. Two percent of 
population will have aneurysms found at autopsy. 
Conditions associated with increased incidence of berry 
aneurysms: 
■ Family history of berry aneurysm 
■ Coarctation of aorta 
■ Polycystic kidney disease 
■ Marfan syndrome 
■ Ehlers-Danlos syndrome 
■ AVMs 
■ 20% of patients with aneurysms have multiple aneurysms 
■ Risk factors for ruptured aneurysm: hypertension (2×), 
smoking (5×) 
SYMPTOMS 
■ Characterized by sudden onset of severe headache. 
■ May be preceded by activities that increase ICP 
(intercourse, coughing, weight lifting) 
■ N/V (in majority) 
■ Other possible symptoms include seizures, neck stiffness, 
preceding less severe headache (“sentinel bleed”). 
■ Resolution of headache is not sufficient to exclude 
diagnosis of SAH. 
Depends on degree of hemorrhage and inflammatory 
response. 
■ Nuchal rigidity, neurologic signs, subhyaloid retinal 
hemorrhage in some cases. 
■ Fifty percent have a completely normal examination. 

DIAGNOSIS 
■ Head CT without contrast 
■ Symptoms < 24 hours = sensitivity > 90–95% (controversial, some sources 
cite 98% within 12 hours). 
Symptoms for 1 week = sensitivity < 50%. 
■ Recent studies suggest that combination of CT/CTA approaches sensitivity of 99%. 
CTA only detects the presence of aneurysm, not rupture; LP is still indicated to determine 
if aneurysmal rupture occurred and is important for neurosurgical planning. However, this 
topic is still controversial. 
■ MRI/MRA: equal to or less sensitive than CT for SAH 
■ LP if CT negative; positive CSF findings for SAH: 
■ Grossly bloody. 
■ Persistently bloody. 
■ Traumatic tap? If RBCs are elevated in multiple samples of CSF, neurosurgical 
consultation is still required. No evidence-based guidelines exist regarding the percent 
decrease in RBC count needed to exclude SAH. This must be done on a case-by-case 
basis. 
■ Xanthochromia (via spectrophotometry, NOT naked eye) ≥ 12 hours after onset of 
headache = gold standard. 
Supportive therapy, prevent rebleeding (risk greatest in first 24 hours). 
■ Control BP (MAP < 130). 
■ Nimodipine: To prevent vasospasm and ischemic stroke (initiate within 4 days of 
symptom onset). Administer PO rather than IV. 
■ Antiemetics to prevent N/V. 
■ Prophylactic phenytoin to prevent seizures. 
■ Sedation, as needed. 
■ Definitive therapy with endovascular coil embolization or surgical clipping. 
 
 

Wilson’s Disease
An autosomal recessive disorder characterized by progressive neuropsychiat-
ric symptoms and liver dysfunction. Copper deposition most prominently oc-
curs in the liver and basal ganglia (specifically the lentiform nuclei) of the 
brain. 

SYMPTOMS/EXAM

n Liver dysfunction is typically seen prior to neuropsychiatric illness (onset 
of liver disease occurs at 10–15 years of age); most patients present as ado-
lescents and young adults.

n Patients have prominent extrapyramidal symptoms (tremor, dystonia, rigid-
ity, bradykinesia) and cerebellar symptoms (ataxia, incoordination, slurred 
speech); common psychiatric symptoms include depression, psychosis, 
and personality changes. 

n Kayser-Fleischer rings, greenish-brown rings along the limbus of the cor-
nea from copper deposition, present in most patients with CNS symptoms; 
a slit-lamp evaluation is often necessary to detect them.

DIAGNOSIS

n Diagnosis is supported by laboratory evidence of low serum copper and ce-
ruloplasmin (a protein into which copper is normally incorporated in the 
hepatocyte) and high urinary copper.

n Liver biopsy reveals copper deposition.

TREATMENT

n Penicillamine, a copper-chelating agent, has classically been used to treat 
Wilson’s disease, although side effects are common. In particular, a myas-
thenia gravis syndrome with titers of anti-ACh receptor antibodies can be 
induced by penicillamine therapy.

n Other treatment options include trientine and oral zinc.

 
KEY FACT

Consider Wilson’s disease in young 
patients presenting with psychiatric 
disorders and liver abnormalities.

A B

F I G U R E  1 3 . 1 0 .   Cerebral and caudate nucleus atrophy in Huntington’s disease. (A) Non-
contrast CT in a 54-year-old patient with Huntington’s disease shows atrophy of the caudate 
nuclei (arrows) and diffuse cerebral atrophy with ex vacuo dilation of the lateral ventricles.  
(B) A normal 54-year-old subject (arrows on caudate nuclei). (Reproduced with permission from Ropper 
AH, Samuels MA. Adams & Victor’s Principles of Neurology, 9th ed. New York: McGraw-Hill, 2009, Fig. 39-4.)
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■ Hunt and Hess classification: 
■ Grades I and II have good prognosis: Headache with 
nuchal rigidity 
+/− 3rd or 6th cranial nerve palsy; normal mental status. 
■ Grade III are at risk for rapid deterioration (50% survival): 
Drowsiness, 
confusion, +/− mild focal deficit. 
■ Grades IV, V have poor prognosis: Stupor, hemiparesis, 
deep coma, decerebrate posturing. 
 

Concussion

 

MECHANISMS 
■ Any blunt trauma to the head: Sporting injuries (boxing, 
football, soccer, basketball, baseball) commonly lead to 
concussions 
 
SYMPTOMS 
■ Spectrum ranges from mild (complete resolution of 
symptoms) to severe (persistent neuropsychiatric 
impairment): 
■ Brief LOC/cognitive and memory dysfunction/personality 
change 
■ Dizziness/balance disturbance 
■ Headache/photophobia/tinnitus 
■ Nausea/vomiting 

TREATMENT 
■ Patients with an isolated mild traumatic brain injury and a negative head CT are at 
minimal risk for developing an intracranial lesion and may be safely discharged and 
closely monitored (usually at home). 
■ Patients will usually completely recover, although 30%–80% have symp- toms 3 months 
out, and 15% have symptoms at 1 year (postconcussion syndrome). 
■ Patients should not return to contact sports until complete resolution of symptoms. An 
initial head injury may predispose patients to worse out- comes following a second head 
injury. Concussed patients should return to activity in a graduated fashion. 

Delirium Delirium is common in the elderly, especially among hospitalized patients. Although covered in detail in the Hospital Medicine chapter, it is mentioned 
here because it is a common mimicker of dementia and depression. Usually has a multifactorial etiology in elderly patients, with many risk factors: 
Preexisting cognitive impairment (especially dementia) n Advanced age 
Severe underlying illness 
Number and severity of comorbid conditions 
Functional impairment 
Visual or hearing impairment n Malnutrition and dehydration 
Always consider drug-drug interactions due to polypharmacy and adverse drug reactions due to changes in medication distribution, metabolism, and 
clearance as a cause of delirium. 

Dementia An acquired syndrome involving a decline in memory plus at 
least one other cognitive domain—language (aphasia), 
motor function (apraxia), visuospa- tial capacity (agnosia), 
or executive function (abstract thinking, organization, 
problem solving)—that leads to impairments in occupation, 
social activities, or relationships and represents a change 
from a prior level of function. Risk factors are listed in Table  
 
SYMPTOMS/EXAM 
Mild cognitive impairment may be seen in early dementia. 
Patients may have impairment in one or more domains 
(memory, language, visuospatial, executive) but have 
normal activities of daily living (ADLs) and general cog- 
nitive function. Examples include the following: 
Getting lost in familiar places. 
Personality changes such as poor impulse control or 
behavioral disturbance. 
Diminishment in simple problem-solving ability. 
Trouble with complex or routine tasks (eg, balancing the 
checkbook, making meals). 
Difficulty learning new things. 
Impaired or poor judgment. 
Language problems (eg, word finding). 

 

DIAGNOSIS 
The Mini-Mental Status Exam (MMSE) is 
the best-studied instrument for screening 
dementia. Accuracy depends on age, 
language proficiency, and highest 
educational level completed. 
Workup includes CBC, electrolytes, 
creatinine, LFTs, calcium, TSH, vi- tamin 
B12, RPR, and HIV. 
Neuroimaging is controversial, but patients 
can be screened with noncon- trast CT or 
MRI. Neuroimaging may also be 
considered on the basis of risks for 
pathology—eg, for young patients (< 60 
years of age), those with rapid onset of 
symptoms, or those with focal neurologic 
signs. 
Neuropsychiatric testing if diagnosis is 
uncertain or complicated by psy- chiatric 
illness (eg, depression). 
 

TREATMENT 
Alzheimer’s disease will progress despite 
treatment type. 
The following agents can be used to 
symptomatically treat memory (cognitive) 
decline: 
Cholinesterase inhibitors (donepezil, 
rivastigmine, galantamine, tacrine): For 
mild to moderate Alzheimer’s disease. 
Benefits include improvement or 
stabilization on neuropsychiatric scales, 
but benefits appear to be modest at two 
years. May also help treat behavioral 
symp- toms of dementia. 
NMDA antagonists (memantine): For 
moderate to severe Alzhei- mer’s disease 
with or without concomitant 
acetylcholinesterase use. 
The following can be used to 
symptomatically treat behavior problems 
(depression, agitation, delusions, 
hallucinations): 
Typical antipsychotics (eg, olanzapine, 
quetiapine): Use with caution in light of 
associated   mortality in this population. n 
Antidepressants (eg, SSRIs). 
COMPLICATIONS 
Malnutrition, pressure ulcers, recurrent 
infections, depression, nursing home 
placement, caregiver burden. 

Dementia

An 85-year-old woman presents to her primary care provider’s office after 
her family notices that she has exhibited strange behavior for the past 
year. She is emotionally labile with frequent outbursts of crying and laugh-

ing, and she has become fixated on hoarding magazines. Her short-term memory 
is intact on exam. What is the most likely diagnosis?

Frontotemporal dementia. Patients have progressive alterations in behavior 
and personality, including apathy, disinhibition, and stereotyped behaviors. Pa-
tients may also develop aphasia with changes in speech, comprehension, and 
motor impairment. In comparison to Alzheimer’s disease, age of onset is ear-
lier (50–70 years), and cognitive impairments appear later in the disease course. 
Brain imaging is required to exclude other diagnoses, such as tumor, CVA, sub-
dural hematoma, or abscess.

An acquired syndrome involving a decline in memory plus at least one other 
cognitive domain—language (aphasia), motor function (apraxia), visuospa-
tial capacity (agnosia), or executive function (abstract thinking, organization, 
problem solving)—that leads to impairments in occupation, social activities, 
or relationships and represents a change from a prior level of function. Risk 
factors are listed in Table 8.4.

SYMPTOMS/EXAM

Mild cognitive impairment may be seen in early dementia. Patients may 
have impairment in one or more domains (memory, language, visuospatial, 
executive) but have normal activities of daily living (ADLs) and general cog-
nitive function. Examples include the following: 
n Getting lost in familiar places.
n Personality changes such as poor impulse control or behavioral distur-

bance.
n Diminishment in simple problem-solving ability.
n Trouble with complex or routine tasks (eg, balancing the checkbook, mak-

ing meals).
n Difficulty learning new things.
n Impaired or poor judgment.
n Language problems (eg, word finding).

See Table 8.5 for descriptions of specific types of dementia.

 
KEY FACT

Alzheimer’s disease is characterized by 
an insidious, progressive course without 
waxing and waning. Patients experience 
early loss of short-term memory.

 
KEY FACT

Patients with Lewy body dementia 
classically have a dramatic worsening of 
extrapyramidal symptoms when given 
antipsychotic medications. 

 
KEY FACT

Lewy body dementia can be 
distinguished from Alzheimer’s by three 
characteristics not prominently seen in 
Alzheimer’s: (1) fluctuations in attention 
and alertness (looks like delirium), 
(2) visual hallucinations (can be seen in 
late Alzheimer’s), and (3) parkinsonism 
(gait/postural instability).

T A B L E  8 . 4 .   Risk Factors for Dementia

STRONG RISK FACTORS OTHER RISK FACTORS

Age (particularly for Alzheimer’s disease)

A family history in first-degree relatives

Apolipoprotein E 4 genotype

DM

Hypercholesterolemia

Low and high BP

Head trauma with loss of consciousness

A history of depression

Low educational achievement

Female gender (for Alzheimer’s disease)

Gait impairment (for those without 

Alzheimer’s disease)
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Peripheral 
neuropathies

 

Dysfunction of one or more peripheral nerves (the part of a 
nerve distal to the root and plexus). It includes numerous 
syndromes characterized by varying degrees of sensory 
disturbances, pain, muscle weakness and atrophy, 
diminished deep tendon reflexes, and vasomotor 
symptoms, alone or in any combination. Initial classification 
is based on history and physical examination.  

Electromyography and nerve conduction 
studies (electrodiagnostic testing) help 
localize the lesion and determine whether 
the pathophysiology is primarily axonal 
(often metabolic) or demyelinating (often 
autoimmune). 

Treatment is aimed mainly at the cause. 

Complex Regional Pain 
Syndrome 

 

 

A rare condition characterized by autonomic and vasomotor 
instability in the affected extremity. Previously known as 
reflex sympathetic dystrophy, the syn- drome is usually 
preceded by direct physical trauma, which may be minor. 
Surgery on the affected limb may also precede the 
development of CRPS. Most commonly affects the hand. 
SYMPTOMS 
Presents as: 
Diffuse pain of the affected extremity that is often burning, 
intense, and worsened by light touch. n Swelling. 
Disturbances of color and temperature. 
Dystrophic changes of affected skin and nails. n Limited 
ROM. 
The shoulder-hand variant presents with hand symptoms 
along with lim- ited ROM at the ipsilateral shoulder. May 
occur after MI or neck/shoulder injury. 

DIAGNOSIS 
No specific diagnostic tests are available, 
but bone scan is sensitive and reveals   
uptake in the affected extremity. MRI may 
also be helpful. 
Later in the course, x-rays reveal 
generalized osteopenia.  
 

TREATMENT/PREVENTION 
Early mobilization and physical therapy 
after injury/surgery/MI   the chance of 
developing CRPS and improves the 
prognosis once it has oc- curred. 
TCAs are first-line pharmacologic therapy; 
neuropathic pain medications (gabapentin, 
topical lidocaine), local steroid injections, 
oral glucocorti- coids, bisphosphonates, 
and calcitonin may also be used. 
Regional nerve blocks and dorsal column 
stimulation are helpful as well. 

CRITICAL CARE (7%) 
Disease/Condition Description Diagnosis Treatment 

T A B L E  8 . 5 .   Subtypes of Dementia

TYPE OF DEMENTIA CLINICAL PRESENTATION TREATMENT CONSIDERATIONS

Alzheimer’s disease (the most 

common cause of dementia)

Progressive loss of cognitive skills, eg, memory, 

language, judgment, and orientation.

Early stage: Starts with short-term memory loss; leads 

to progressive memory loss, personality changes, 

delusional thinking, and functional impairment.

Late stage: Aphasia, agnosia, apraxia; assistance is 

needed for all ADLs.

 risk is associated with apolipoprotein E genotype 4 

allele, but testing is considered optional.

Mild to moderate cognitive impairment: 

Acetylcholinesterase inhibitors 

(donepezil, galantamine, rivastigmine).

Late stage: Memantine (blocks NMDA 

glutamate receptors); small  effect.

Behavioral symptoms (delusions, 

hallucinations, agitation/sundowning): 

Atypical antipsychotics are often used but 

are associated with  mortality.

Vascular/multi-infarct 

dementia

Frequently characterized by sudden onset and stepwise 

decline due to multiple small strokes.

Neurologic deficits on exam and imaging correlate with 

previous stroke location.

Commonly coexists with Alzheimer’s disease.

Treat any underlying causes of cerebral 

infarction.

Physical and cognitive rehabilitation.

Lewy body dementia (the 

second most common cause 

of 1° degenerative dementia)

Presents with dementia, often followed by 

parkinsonism (gait instability and postural 

instability), visuospatial impairment and 

hallucinations, and REM sleep disorder. 

Fluctuations in performance, especially attention 

and alertness, are also seen.

Intracytoplasmic Lewy body inclusions are found in the 

brainstem.

Patients have  sensitivity to antipsychotic 

medications (vs. Alzheimer’s patients).

Dopaminergic medications should 

be avoided except in the presence of 

clinically significant parkinsonism, as 

these medications can worsen psychotic 

symptoms.

Quetiapine is often used for hallucinations.

Frontotemporal dementia 

(Pick’s disease)

Characterized by impaired executive function (initiating 

activity, planning), poor self-awareness of one’s 

deficits, and disinhibited behavior.

Pick’s disease is one type (Pick bodies are found in the 

neocortex and the hippocampus).

A family history in a first-degree relative is a major risk 

factor.

Monitor patients for the development of 

amyotrophic lateral sclerosis (ALS).

Other causes of dementia Medications: Analgesics, anticholinergics, 

antipsychotics, sedatives.

Metabolic disorders: Thyroid disease, vitamin B12 

deficiency, hyponatremia, hypercalcemia, hepatic and 

renal insufficiency.

Other: Alcohol, HIV, encephalitis, syphilis, Parkinson’s 

disease, trauma, Huntington’s disease.

Pseudodementia Depression presenting as dementia.

Associated with an  likelihood that the patient will 

develop dementia.

(continues)
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n 

N
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aging is controversial, but patients can be screened w
ith noncon-
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T

 or M
R

I. N
euroim

aging m
ay also be considered on the basis of 

risks for pathology—
eg, for young patients (< 60 years of age), those w

ith 
rapid onset of sym

ptom
s, or those w

ith focal neurologic signs. 
n 

N
europsychiatric testing if diagnosis is uncertain or com

plicated by psy-
chiatric illness (eg, depression).

T
REA
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T

n 
Alzheim

er’s disease w
ill progress despite treatm

ent type. 
n 

T
he follow

ing agents can be used to sym
ptom
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ory (cogni-
tive) decline:
n 
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holinesterase 

inhibitors 
(donepezil, 

rivastigm
ine, 

galantam
ine, 
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ild to m

oderate Alzheim
er’s disease. Benefits include 
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ent or stabilization on neuropsychiatric scales, but benefits 
appear to be m

odest at tw
o years. M

ay also help treat behavioral sym
p-
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s of dem

entia.
n 

N
M

D
A antagonists (m

em
antine): For m

oderate to severe Alzhei-
m

er’s disease w
ith or w

ithout concom
itant acetylcholinesterase use.

n 
T

he follow
ing can be used to sym

ptom
atically treat behavior problem

s 
(depression, agitation, delusions, hallucinations): 
n 

T
ypical antipsychotics (eg, olanzapine, quetiapine): U

se w
ith caution 

in light of associated 
 m

ortality in this population.
n 

Antidepressants (eg, SSR
Is).

C
O

M
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M
alnutrition, pressure ulcers, recurrent infections, depression, nursing hom

e 
placem

ent, caregiver burden.

 KEY FACT

An M
M

SE score of >
 26 is considered 

norm
al; 24–26 points to m

ild cognitive 
im

pairm
ent; and <

 24 is suggestive (but 
not diagnostic) of dem

entia. N
ote that 

attention m
ay be preserved until the 

late stages of Alzheim
er’s disease, and 

M
M

SE m
ay not pick up dem

entia in 
patients w

ith high baseline IQ
.

 KEY FACT

For Alzheim
er’s disease, start a 

cholinesterase inhibitor for m
ild to 

m
oderate sym

ptom
s. As sym

ptom
s 

w
orsen, consider adding m

em
antine or 

using m
em

antine alone.

 KEY FACT

N
o clear benefit has been show

n for 
gingko biloba, selegiline, vitam

in E, or 
estrogen in slow

ing the progression of 
dem

entia. 
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Creutzfeldt-Jakob disease
A rare, infectious, rapidly progressive dem

entia that is 

usually fatal w
ithin one year of onset.

Presents w
ith rapid cognitive im

pairm
ent accom

panied 

by m
otor deficits and seizures.

D
iagnosis is m

ade by autopsy; there is no 

treatm
ent.

N
orm

al pressure 

hydrocephalus

The classic presentation is “w
et, w

obbly, and w
acky”—

urinary incontinence, gait apraxia, and dem
entia.

G
ait is typically shuffling and unresponsive to 

antiparkinsonian m
edications.

D
iagnosis is confirm

ed by ventriculom
egaly on 

CT/M
RI.

CN
S drainage (ventricular shunt) m

ay im
prove 

sym
ptom

s.
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Acute adrenal 
insufficiency

 

2° AI (due to ACTH deficiency from pituitary disease) is 
much more com- mon than 1° AI (adrenal failure).  
1° AI (Addison’s disease): Because of high adrenal 
reserve, > 90% of both adrenal cortices must fail to cause 
clinical AI. 
Autoimmune adrenalitis: The most common etiology of 1° 
AI. Ofteaccompanied by other autoimmune disorders (eg, 
Hashimoto’s thyroiditis, type 1 DM). 
Metastatic malignancy and lymphoma. 
Adrenal hemorrhage: Seen in critically ill patients, 
pregnancy, anticoagulated patients, and antiphospholipid 
antibody syndrome.  
Infection: TB, fungi (Histoplasma), CMV, HIV. 
Infiltrative disorders: Amyloid, hemochromatosis. 
Congenital adrenal hyperplasia. 
Adrenal leukodystrophy. 
Drugs: Ketoconazole, etomidate, metyrapone. 
2° AI: 
Iatrogenic: Glucocorticoids (most common); anabolic 
steroids (eg, megestrol). 
Pituitary or hypothalamic tumors.  
SYMPTOMS/EXAM 
Presents with weakness, fatigue, anorexia, weight loss, 
nausea, vomiting, diarrhea, unexplained abdominal pain, 
and postural lightheadedness. Salt craving and postural 
dizziness may be seen in 1° AI (but not in 2° AI, as 
mineralocorticoid function is not impaired). 
1° AI presents with hyperpigmentation of the oral mucosa 
and palmar creases, dehydration, and 
hypotension.pubic/axillary hair is seen in women.  
 

DIAGNOSIS 
Labs: Hyponatremia, hyperkalemia (only in 1° AI), eosinophilia, azotemia due to volume 
depletion, mild metabolic acidosis, hypoglycemia, hyper- calcemia. 
An A.M. cortisol level of < 3 μg/dL suggests AI, but confirm with a cosyn- tropin 
stimulation test (see below). Any random cortisol level   18 μg/dL rules out AI except in 
critical illness. However, a low or normal value is not useful. 
Cosyntropin stimulation test: Obtain baseline ACTH and cortisol and then administer 
cosyntropin (synthetic ACTH) 250 μg IM or IV. After 30– 60 minutes, poststimulation 
cortisol should be   18 μg/dL. 
High baseline ACTH + abnormal cosyntropin stimulation test: 1° AI. 
Low baseline ACTH + abnormal cosyntropin stimulation test: 2° AI. n Further 
considerations are as follows: 
Critical illness: The diagnosis of AI in critically ill patients is con- troversial. Some authors 
suggest using a higher cutoff value for the poststimulation cortisol (20–30 μg/dL), a 
random cortisol level of < 15 μg/dL, or a poststimulation change in cortisol level   9 μg/dL. 
Imaging: If the cause of 1° AI is not known, adrenal imaging is war- ranted. If the cause of 
2° AI is not known (eg, there is no exogenous corticosteroid exposure), order a pituitary 
MRI. 

 
TREATMENT 
1° AI: Requires both mineralocorticoid and glucocorticoid replacement. Use 
fludrocortisone 0.05–0.10 mg/day to replace the mineralocorticoid component. 
2° AI: Requires glucocorticoid replacement only. 
Glucocorticoid replacement: Use hydrocortisone 10–30 mg/day, two- 
thirds in the morning and one-third in the afternoon/evening. Dexametha- sone or 
prednisone can also be used. When patients are under stress due to illness or surgery, 
they require temporarily higher doses of glucocorticoids (“stress doses”). 

Thyroid storm

 

Hyperthyroidism and Thyroid Storm 
SYMPTOMS 
■ Anxiety and restlessness 
■ Palpitations 
■ Manic behavior or frank psychosis 
■ Weakness 
■ Weight loss 
■ Apathetic hyperthyroidism seen in elderly patients: 
Lethargy, weakness, weight loss, blepharoptosis (eye 
drooping), and atrial fibrillation with CHF 
■ Febrile and diaphoretic 
■ Tachycardia 
■ Exopthalmus 
■ Goiter 
■ Myopathy  
 
DIAGNOSIS 
■ Elevated TSH  
■ Confirmed by an elevated free T4 
 
TREATMENT 
■ Treat underlying stressful event. 
■ Supportive therapy and cooling. 
■ Avoid ASA for hyperthermia because ASA displaces 
thyroid hormone fromthyroglobulin, increasing the 
availability of active hormone 
■ Hydration and electrolyte repacement. 
■ Digitalis and diuretics for AFb and CHF. 
■ Thyroid medications: 
■ Antithyroid drugs (thionamides) block the synthesis of 
thyroid hormone. 
■ Propylthiouracil: Preferential 2° to conversion inhibition 
and rapid onset 
■ Methimazole 
■ Inorganic Iodine: 
■ Inhibits stored thyroid hormone release. 
■ Give after PTU administration. 
■ Adjunct medications: 
■ Glucocorticoids: Dexamethasone has the advantage of 
decreasing T4 to 
T3 peripheral conversion. 
■ β-Blockers: Decrease hyperadrenergic state. Propranolol 
is preferred because it 
also decreases T4 to T3 conversion. Consider esmolol in 
patients with CHF. 
■ Definitive treatment is radioactive therapy or 
thyroidectomy. 
■ Near 100% mortality if left untreated 
■ CNS dysfunction = confusion → obtunded → coma → 
death 
■ Cardiovascular = tachycardia → CHF → cardiovascular 
collapse 

DIFFERENTIAL 
■ Most commonly presents in patients with Graves’ disease (80%) with production of 
anantibody that mimics TSH 
■ Other causes include: 
■ Toxic multinodular goiter: Autonomously functioning thyroid nodules 
■ Thyroiditis: May cause hyperthyroidism early in course as thyroid cells 
destroyed and stored thyroid hormone is released, often followed by period of 
hypothyroidism 
■ Subacute (de Quervains): Self-limited, often follows viral illness, tender thyroid 
■ Hashimoto’s: Autoimmune-mediated 
■ Postpartum: Mediated by immune system changes during pregnancy 
■ Thyroid cancer: Can present with increased T3/T4 output and clinical signs of 
hyperthyroidism (sometimes hypothyroidism) 
■ Papillary, follicular, medullary, anaplastic (in order of increasing 
mortality and decreasing prevalence). 
■ Palpable nodule may be present. 
■ Treatment options include surgery, radioactive iodine, external radiation, chemotherapy. 
■ Thyroid storm is the severe form of hyperthyroidism and characterized by 
■ hyperthermia 
■ tachycardia 
■ CNS dysfunction 
■ Thyroid storm is precipitated by a stressful event in patients with hyperthyroidism: 
■ Infection 
■ DKA or hypoglycemia 
Withdrawal of antithyroid drugs 
■ Contrast or radioactive iodine administration 
■ CVA or MI 
■ Trauma or emotional stress 
■ Palpation of thyroid 
 

 
 

Diabetic Ketoacidosis/ DKA is the presenting illness in 15%–25% of newly 
diagnosed diabetics. There is a 5% mortality (often due to 
concurrent illness). 

DIAGNOSIS 
■ Bedside glucose will indicate level of hyperglycemia. Glucose is usually > 350 mg/dL 
unless recently used insulin. 
■ Urine dip or urinalysis will evaluate ketones and possible source of infection. 

ADRENAL INSUFFICIENCY (AI)

2° AI (due to ACTH deficiency from pituitary disease) is much more com-
mon than 1° AI (adrenal failure). Etiologies are as follows (see also Table 
6.10):
n 1° AI (Addison’s disease): Because of high adrenal reserve, > 90% of both 

adrenal cortices must fail to cause clinical AI.
n Autoimmune adrenalitis: The most common etiology of 1° AI. Often 

accompanied by other autoimmune disorders (eg, Hashimoto’s thy-
roiditis, type 1 DM).

n Metastatic malignancy and lymphoma.
n Adrenal hemorrhage: Seen in critically ill patients, pregnancy, antico-

agulated patients, and antiphospholipid antibody syndrome.
n Infection: TB, fungi (Histoplasma), CMV, HIV.
n Infiltrative disorders: Amyloid, hemochromatosis.
n Congenital adrenal hyperplasia.
n Adrenal leukodystrophy.
n Drugs: Ketoconazole, etomidate, metyrapone.

n 2° AI:
n Iatrogenic: Glucocorticoids (most common); anabolic steroids (eg, 

megestrol).
n Pituitary or hypothalamic tumors.

SYMPTOMS/EXAM

n Presents with weakness, fatigue, anorexia, weight loss, nausea, vomiting, 
diarrhea, unexplained abdominal pain, and postural lightheadedness. Salt 
craving and postural dizziness may be seen in 1° AI (but not in 2° AI, as 
mineralocorticoid function is not impaired).

n 1° AI presents with hyperpigmentation of the oral mucosa and palmar 
creases, dehydration, and hypotension. 

n  pubic/axillary hair is seen in women.

DIAGNOSIS

n Labs: Hyponatremia, hyperkalemia (only in 1° AI), eosinophilia, azotemia 
due to volume depletion, mild metabolic acidosis, hypoglycemia, hyper-
calcemia.

 
KEY FACT

The most common cause of AI is 
exogenous glucocorticoid use.

 
KEY FACT

Hyperpigmentation indicates 1° AI 
(most notable in the oral mucosa, 
palmar creases, and recent scars) due 
to compensatory high levels of ACTH 
that stimulate melanocytes to produce 
excess melanin.

 
KEY FACT

A poststimulation cortisol level of < 18 
g/dL suggests AI.

 
KEY FACT

If a patient presents with shock and you 
suspect acute AI, stabilize the patient 
with IV fluids and stress-dose steroids. 

T A B L E  6 . 1 0 .   1° vs. 2° Adrenal Insufficiency

1° 2°

ACTH High Low

Cortisol Low Low

Hyperkalemia Common No

Hyponatremia May be present May be present

Hyperpigmentation May be present No

Mineralocorticoid replacement needed Yes No
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■ Check other electrolytes (especially potassium).
■ Imaging as indicated.

TREATMENT

■ Referral to appropriate specialist.
■ Hydration with 0.9% NS.
■ Furosemide 40 mg IV increases calcium excretion.
■ Drugs that decrease bone resorption: Calcitonin, bisphosphonates, and 

mithramycin.
■ Electrolyte repletion as indicated.

THYROID DISORDERS

PHYSIOLOGY

■ Hypothalamus releases thyrotropin-releasing hormone (TRH) → ante-
rior  pituitary releases thyroid stimulating hormone (TSH) → thyroid gland 
releases T3 and T4.

■ Further thyroid regulation occurs by iodine.
■ Measurements of TSH and free T4 can indicate the type of underlying 

disorder (see Table 7.6).
■ Thyroid hormone stimulates cellular protein production triggering increases 

in bone growth, CNS activity, basal metabolic rate, oxygen consumption, 
respiratory and heart rate.

Hypothyroidism and Myxedema Coma

SYMPTOMS

■ Fatigue, lethargy, coma in extreme cases
■ Cold intolerance
■ Weight gain
■ Menstrual irregularity
■ Muscle cramps
■ Thinning hair or hair loss
■ Urinary retention

T A B L E  7 . 6 .  TSH and Thyroid Hormone Levels

TSH LEVEL FREE T4 LEVEL DISORDER

Normal Normal None

Low Low 2° hypothyroidism

Low High Thyrotoxicosis

High Low 1° hypothyroidism

High High TSH-mediated hyperthyroidism
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acute hypoglycemia

 

The diagnosis of DKA requires the presence of 
hyperglycemia (may be mild), ketosis, and an anion gap 
metabolic acidosis. Serum HCO3− may be normal due to 
the presence of both an anion gap acidosis and metabolic 
alkalosis with concurrent vomiting and dehydration. 
■ Relative insulin insufficiency → inability of glucose to 
enter cells → cellular starvation in setting of hyperglycemia 
→ stress hormone upreg- ulation → increased 
gluconeogenesis, glycogenolysis, and lipolysis → further 
elevated hyperglycemia → increased free fatty acids → 
ketone formation (β-hydroxybutyrate and acetoacetate). 
■ High extracellular sugar levels create an osmotic diuresis. 
Patients with DKA are usually severely dehydrated, acidotic, 
and electrolyte depleted. 
A precipitating factor usually initiates this cascade of events: 
■ Lack of insulin/medication noncompliance 
■ Infection (commonly a UTI or pneumonia) 
■ Acute myocardial infarction or CVA 
■ Trauma or surgery 
■ Pregnancy 
■ Hyperthyroidism 
■ Pancreatitis 
■ Alcohol or illicit drug use 
■ Steroids 
 
SYMPTOMS 
■ Patients usually present with a history of one of the 
precipitating factors, but may also complain of: 
■ Thirst 
■ Nausea/vomiting 
■ Abdominal pain 
■ Agitation or altered mental status 
■ Dehydration 
■ Tachycardia 
■ Deep and rapid breathing (Kussmaul respirations) ■ 
Hypotension 
 
DIFFERENTIAL 
■ Hyperosmolar nonketotic coma 
■ Other acidosis (eg, alcoholic ketoacidosis, lactic acidosis) 
 

■ Serum ketones (acetoacetate, β-hydroxybutyrate, and acetone) if not 
detected on UA. 
A positive nitroprusside test for ketones is consistent with DKA but only tests for 
acetoacetate. β-Hydroxybutyrate is not measured with the nitro- prusside test and ketone 
tests may be normal in patients with DKA. 
■ ABG and Chem 7 with bicarbonate level to evaluate degree of acido- sis (pH < 7.30) 
and BUN/Cr to measure renal function and evaluate dehydration. 
■ CBC can be a marker for infectious etiology. 
■ Electrolytes including potassium, magnesium, calcium, and phosphorus. 
■ BUN/creatinine: Indicator of renal function and dehydration. 
■ Chest X-ray to look for signs of infection. 
■ ECG and cardiac enzymes if appropriate for patient. 
TREATMENT 
■ DKA treatment encompasses a multisystem approach including hydration, electrolyte 
replacement, and insulin administration under careful monitoring. 
■ Rehydration: 
■ Patients are usually significantly dehydrated. Most patients will benefit 
from an initial 2-L saline bolus followed by additional fluids to total 
4–6 L in the first 6 hours. 
■ Use 0.9 NS unless the patient is severely dehydrated. 
■ Once glucose falls < 250 mg/dL, switch to a glucose solution to avoid 
hypoglycemia and cerebral edema. 
■ In pediatric patients, overly aggressive fluid resuscitation has been associ- 
ated with cerebral edema. Do not exceed 40 mL/kg in the first 4 hours. 
■ Insulin: 
■ IV insulin drip at 0.1 units/kg/hr is safe and effective, rates can be titrated as needed 
toeffect. 
■ Large bolus doses of insulin may cause hypoglycemia and hypokalemia and is 
generally falling out of practice. 
■ Do not initiate insulin therapy until the patient’s serum potassium is known. Replete 
potassium before initiating insulin treatment or the results could be fatal because insulin 
promotes transport of potassium across the cell membrane, thus worsening hypokalemia. 
■ Potassium replacement: 
■ DKA may cause significant hypokalemia that is sometimes only 
unmasked once the acidosis is reversed and the remaining extracellular 
K+ shifts back into the cell. 
■ After the initial fluid bolus, patients with normal K+ should receive at 
least 20–40 mEq/L in infusion fluids. 
■ Sodium bicarbonate has not been shown to be beneficial in DKA patients 
and carries a risk of serious adverse effects. It should be reserved for criti-cally ill patients 
with a pH < 7.0 and evidence of shock, renal failure, or respiratory depression. 
COMPLICATIONS 
■ DKA carries with it a host of life-threatening complications that result from both the 1° 
disease as well as the treatment. 
■ Primary-disease related: 
■ Cerebral edema 
■ Noncardiogenic pulmonary edema 
■ Therapy-related 
■ Hypoglycemia (from insulin) 
■ Hypokalemia 
■ Hypophosphatemia 

Acute glaucoma A cause of painful, acute vision loss 
■ Occurs when the pupil dilates, triggered by dim light or 
mydriatics (tropicamide, cyclopentolate), leading to 
occlusion of trabecular mesh- work → preventing aqueous 
humor from exiting → increasing intraocular pressure (IOP)  
■ Risk factors: Hyperopia, large cataract, women, 
Eskimo/Asian ancestry 
SYMPTOMS/EXAM 
■ Severe, unilateral eye pain 
■ Blurry vision classically with “halos” around lights 
■ Nausea, vomiting 
■ Headache 
■ Steamy or hazy cornea  
■ Injected red eye 
■ Mid-dilated pupil, sluggish or nonreactive to light 
 

DIAGNOSIS 
■ Elevated IOP (30 mm Hg or higher)  
TREATMENT 
■ Block production of aqueous humor: 
■ β-Blocker topical (eg, timolol) = nonselective BB reduces aqueous 
humor production but is relatively contraindicated in patients with 
COPD, asthma, or congestive heart failure 
■ Alpha antagonist topical (brimonidine) = decreases aqueous humor production and 
increases outflow 
■ Carbonic anhydrase inhibitors IV or PO (acetazolamide) = decrease aqueous humor 
production, thus decreasing IOP; avoid in sulfur-allergic patients 
■ Reduce vitreous volume: 
■ Osmotic agents 
■ Glycerol 
■ Mannitol 
■ Facilitate outflow of the aqueous humor: 
■Miotics/cholinergics (pilocarpine) = constricts the pupil thus decreasing the obstruction 
and allowing outflow 
Prostaglandin agonists (latanoprost) = increases uveoscleral outflow of aqueous humor 
Emergent ophthalmology consult: The definitive treatment is laser periph- eral iridotomy. 
This is usually performed at 24–48 hours, but may be neces- sary emergently if medical 
treatment fails to sufficiently lower IOP or break the attack. 

Pulmonary Embolism 
 

 

By far the most common source of PE is thrombus in the 
lower extremity deep venous system.). Other possible 
emboli include venous thrombi from other parts of the body, 
fat, amniotic fluid, foreign bodies, and tumor. 
 
PATHOPHYSIOLOGY 
■ Thrombus formed in venous system → embolizes to lung 
→ acute obstruction of the pulmonary arterial system and 
pulmonary ischemia/ infarction. 
■ Large emboli → obstruction of right ventricular outflow 
and circulatory collapse. 
 
SYMPTOMS 
■ Nonspecific. 
■ Shortness of breath: Most common complaint. 
■ Chest pain: Classically pleuritic (but not always). 
■ Cough and/or hemoptysis. 
■ Syncope and acute cardiovascular collapse may occur. 
 
Tachypnea: Most common finding 
■ Tachycardia 

 
 
 

DIAGNOSIS 
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■ Clear lungs (but may hear rales/wheezes)
■ Hypoxia
■ Fever (< 102°F)
■ Evidence of acute R heart failure, hypotension: If massive

DIAGNOSIS

Diagnosis should be suspected in any patient presenting with dyspnea and/or 
chest pain, especially in the presence of risk factors.

Multiple tools are available to risk stratify patients for PE; diagnostic evalu-
ation should be based on individual risk assessment. Recent studies suggest 
that the Wells clinical prediction rule is a useful risk stratifi cation tool (see 
Table 2.32).

Some patients with chest pain or shortness of breath will have a pretest prob-
ability of PE below the threshold for testing. Efforts to defi ne such patients 
include the “Pumonary Embolism Rule-Out Criteria.”

■ ECG: Abnormal in most, but not diagnostic
■ Tachycardia and nonspecifi c ST-T changes most common.
■ Any evidence of R heart strain: Classic is S wave in lead I, Q wave 

in lead III, and T-wave inversion in lead III (S1Q3T3 pattern). Also new 
RBBB or incomplete RBBB, T-wave inversion in the anterior precordial 
leads. 

■ ABG: May demonstrate respiratory alkalosis, hypoxemia, and a widened 
A-a gradient; a normal ABG does not exclude PE

■ CXR: Abnormal in most, but nonspecifi c (eg, effusion, atelectasis)
■ Hampton’s hump = pleural-based, wedge-shaped density indicating 

infarcted lung

A-a gradient at sea level:

150 − (PO2 + PCO2  /0.8)

Normal A-a gradient

= Age/4 + 4

T A B L E  2 . 3 2 .  Wells Clinical Prediction Rule for PE

CLINICAL FEATURE POINTS

Clinical symptoms of DVT 3

Other diagnosis less likely than PE 3

Heart rate > 100 bpm 1.5

Immobilization or surgery within past 4 wk 1.5

Previous DVT or PE 1.5

Hemoptysis 1

Malignancy 1

High risk for PE: > 6 points

Moderate risk for PE: 2–6 points

Low risk for PE: < 2 points

Note: Newer studies are dichotomizing patients into low (≤ 4 points) or high (> 4 points) risk.
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Clear lungs (but may hear rales/wheezes) 
■ Hypoxia 
■ Fever (< 102°F) 
■ Evidence of acute R heart failure, hypotension: If massive 
 

 
 
TREATMENT 
■ Immediate anticoagulation with unfractionated heparin 
infusion or LMW heparin. 
If heparin is contraindicated use thrombin inhibitor, such as 
lepirudin or danaparoid. 
■ Thrombolysis should be used if there is clinical evidence 
of massive PE (hypotension, severe hypoxemia, cardiac 
arrest, evidence of R heart strain). 
■ tPA is preferred agent (100 mg over 2 hours). 
■ Contraindications similar to thrombolytics in MI (see Table 
2.7). 
■ No evidence that mortality is lowered, but will improve R 
heart function. 
■ Embolectomy. 
■ Procedure of last resort in critically ill patient when 
thrombolysis is contraindicated 
■ IVC Filter. 
■ To prevent recurrent PE in patient with contraindications 
to anticoaulation or with recurrent PE on anticoagulation 
COMPLICATIONS 
■ Cardiac arrest and death 
■ Development of pulmonary hypertension 
 

Diagnosis should be suspected in any patient presenting with dyspnea and/or chest pain, 
especially in the presence of risk factors. 
Multiple tools are available to risk stratify patients for PE; diagnostic evalu- ation should 
be based on individual risk assessment. Recent studies suggest that the Wells clinical 
prediction rule is a useful risk stratification tool (see Table 2.32). 
Some patients with chest pain or shortness of breath will have a pretest prob- ability of 
PE below the threshold for testing. Efforts to define such patients include the “Pumonary 
Embolism Rule-Out Criteria.” 
■ ECG: Abnormal in most, but not diagnostic 
■ Tachycardia and nonspecific ST-T changes most common. 
■ Any evidence of R heart strain: Classic is S wave in lead I, Q wave 
in lead III, and T-wave inversion in lead III (S1Q3T3 pattern). Also new RBBB or 
incomplete RBBB, T-wave inversion in the anterior precordial leads. 
■ ABG: May demonstrate respiratory alkalosis, hypoxemia, and a widened A-a gradient; a 
normal ABG does not exclude PE 
■ CXR: Abnormal in most, but nonspecific (eg, effusion, atelectasis) 
■ Hampton’s hump = pleural-based, wedge-shaped density indicating 
Westermark’s sign = ↓ vessel markings distal to embolus (oligemia) (rarely seen) 
■ D-dimer: Described in the section “Deep Venous Thrombosis” 
■ Test virtually excludes PE in a low-risk (low clinical suspicion) patient. 
■ CT angiography(see Figure 2.23): Study of choice in many centers 
■ High sensitivity and specificity 
■ Preferred over V/Q scan in early pregnancy due to lower fetal radiation 
exposure 
■ V/Q scan 
■ Matches inhaled radionuclide distribution (ventilation) to pulmonary 
vasculature radionuclide (perfusion). 
■ Normal perfusion = no PE. 
■ High probability = definite PE. 
■ Low probability with low clinical suspicion = no PE. 
■ All others need further imaging. 
■ Indications include renal failure, contrast allergy 
■ Less useful if underlying lung disease or abnormal CXR 
■ Large number of indeterminate test results 
■ Pulmonary arteriography: Classic gold standard, but mostly supplanted 
by chest CT 
■ Duplex ultrasound 
■ Presumptive PE if positive for DVT in correct clinical setting (negative 
test not helpful in excluding PE)  
 

Acute respiratory 
distress syndrome 

 

 

 

ARDS is a clinical syndrome of rapid onset dyspnea, 
hypoxemia and diffuse pulmonary infiltrates. The root 
problem underlying the development of ARDS is acute lung 
injury (ALI), which arises for many different reasons. Not all 
ALI progresses to ARDS, but all cases of ARDS begin as 
ALI. 
CAUSES 
Direct pulmonary injury: pneumonia, aspiration, embolism 
(fat, air, thrombus), toxic inhalation, ventilator associated 
Indirect pulmonary injury: transfusion reaction, high-
altitude exposure, systemic infection, DIC, pancreatitis, drug 
reactions (heroin, ASA), trauma, shock 
PATHOPHYSIOLOGY 
■ Triggering event → complex inflammatory response → 
both alveolar epithelial cell and vascular endothelial cell 
injury. 
■ Cell injury → capillary leak, cell death, and loss of 
surfactant resulting in diseased alveoli that do not 
participate in oxygenation (shunt). 
■ Diseased segments of the lung are interspersed with 
healthy segments.  
SYMPTOMS/EXAM 
Presents with rapid onset of dyspnea, tachypnea, and 
diffuse crackles. 

Includes cardiogenic pulmonary edema, pneumonia, diffuse alveolar hemor- rhage, acute 
idiopathic eosinophilic pneumonia, miliary TB. 
DIAGNOSIS 
Both ALI and ARDS are characterized by acute onset of symptoms, bilateral infiltrates 
(similar appearance to pulmonary edema) and low/normal L atrial 
 

 
Search for and treat the underlying cause of acute respiratory failure (ARF). 
■ Most patients with ARDS require mechanical ventilation during the course of the 
disease. 
■ Use of tidal volumes ≤ 6 mL/kg of predicted body weight has been shown to ↓ mortality. 

Pneumothorax   
 

 
 
 

Pneumothorax is defined as the presence of air in the 
pleural space. 
■ Spontaneous pneumothorax: Not caused by any obvious 
external factor (eg, trauma) 
■ 1° spontaneous pneumothorax: No clinically apparent 
lung disease; usually tall, thin males 
■ 2° spontaneous pneumothorax: Occurring in patients with 
underlying pulmonary disease process (see Table 10.18) 
■ Iatrogenic pneumothorax: The result of diagnostic 
(thoracentesis) or ther- apeutic intervention (central venous 
catheter placement) 
‘SYMPTOMS/EXAM 
■ Most patients present with unilateral chest pain (either 
sharp or steady pressure) and acute shortness of breath. 
■ Patients with significant underlying lung disease may 
present with signifi- cant distress, even with a small 
pneumothorax. 
■ The physical examination may be normal if the 
pneumothorax is small. 

A cute PE, MI, pleural effusion, 
pneumonia, pericardial tamponade. 
DIAGNOSIS 
■ CXR is usually confirmative. An 
expiratory film may identify small apical 
pneumothoraces. A deep sulcus sign 
(deep lateral costophrenic angle) suggests 
pneumothorax on the supine radiograph. 
■ Bedside US can rapidly diagnose 
pneumothorax. Sensitivity approaches 
100%. The absence of lung sliding and 
loss of the comet tail artifact are c/w 
pneumothorax. 
■ CT can be used to assess the stable 
patient with underlying lung dis- ease 
when the diagnosis is in question (eg, 

Small 1° pneumothoraces: This usually 
can be resolved with simple observation 
and O2 therapy. Supplemental O2 
accelerates the reabsorption of gas from 
the pleural space from 1% to 1.25% per 
day to about 8%–9% per day. 
■ Larger, more symptomatic primary 
spontaneous pneumothoraces: May be 
drained either with simple aspiration or 
with placement of a small-bore chest tube. 
■ 2° spontaneous pneumothorax: Treat 
with a larger-bore chest tube attached to a 
water-seal device. 
■ Persistent air leaks and recurrences are 
more common with 2° than with 1° 
spontaneous pneumothorax. 
■ For those with 2° spontaneous 
pneumothorax, recurrence is often 
prevented with instillation of sclerosing 
agents (eg, talc) through the chest tube, 
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■ Westermark’s sign = ↓ vessel markings distal to embolus (oligemia) 
(rarely seen) 

■ D-dimer: Described in the section “Deep Venous Thrombosis”
■ Test virtually excludes PE in a low-risk (low clinical suspicion) patient. 

■ CT angiography(see Figure 2.23): Study of choice in many centers
■ High sensitivity and specifi city
■ Preferred over V/Q scan in early pregnancy due to lower fetal radiation 

exposure
■ V/Q scan

■ Matches inhaled radionuclide distribution (ventilation) to pulmonary 
vasculature radionuclide (perfusion).

■ Normal perfusion = no PE.
■ High probability = defi nite PE.
■ Low probability with low clinical suspicion = no PE.
■ All others need further imaging. 

■ Indications include renal failure, contrast allergy
■ Less useful if underlying lung disease or abnormal CXR
■ Large number of indeterminate test results
■ Pulmonary arteriography: Classic gold standard, but mostly supplanted 

by chest CT
■ Duplex ultrasound

■ Presumptive PE if positive for DVT in correct clinical setting (negative 
test not helpful in excluding PE) 

TREATMENT

■ Immediate anticoagulation with unfractionated heparin infusion or 
LMW heparin.

A negative D-dimer virtually 

excludes PE in a low clinical 

suspicion patient.

F I G U R E  2 . 2 3 .  Contrast-enhanced helical chest CT, showing large fi lling defect in both 
pulmonary arteries from a saddle pulmonary embolus.

(Courtesy of Matthew J Fleishman, MD, Radiology Imaging Associates. Englewood, Colorado.)

Blok_Ch02_p071-148.indd   147 4/19/12   10:49 AM

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal Education H
oldings, LLC

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.

575

THORACIC AND RESPIRATORY
DISORDERS

pressures (see Figure 10.1). Only the Pao2 to Fio2 ratio distinguishes ALI from 
ARDS (see Table 10.7). Additional fi ndings are as follows:

■ CT chest: May demonstrate alveolar fi lling and consolidation in dependent 
lung zones with sparing of other areas (see Figure 10.2)

■ Bronchoalveolar lavage (BAL): May help differentiate the etiology (eg, 
Pneumocystis in the immunocompromised patient)

TREATMENT

■ Search for and treat the underlying cause of acute respiratory failure 
(ARF).

■ Most patients with ARDS require mechanical ventilation during the course of 
the disease.

■ Use of tidal volumes ≤ 6 mL/kg of predicted body weight has been 
shown to ↓ mortality.

To improve mortality in 

 patients with ARDS, target 

a tidal volume of 6 mL/kg 

predicted body weight.

F I G U R E  1 0 . 1 .  ARDS. Note diffuse, bilateral alveolar infi ltrates with normal heart size.

(Reproduced, with permission, from Longo DL, Kasper DL, Jameson JL, et al. Harrison’s 
 Principles of Internal Medicine. 18th ed. New York: McGraw-Hill; 2011. Available at:  
http://www.accessmedicine.com/content.aspx?aID=9109982. Accessed October 10, 2011.)

T A B L E  1 0 . 7 .  Required Features for Diagnosis of Acute Lung Injury and ARDS

ONSET OF 
SYMPTOMS OXYGENATION HEMODYNAMICS CXR

ALI Acute PaO2/FiO2 ≤ 300 Low or normal 

left atrial pressure

Bilateral infi ltrates

ARDS Acute PaO2/FiO2 ≤ 200 Low or normal left 

atrial pressure

Bilateral infi ltrates
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■ Add positive end-expiratory pressure (PEEP) as needed to maintain Fio2 < 60%.
■ Inverse ratio ventilation with permissive hypercarbia allows for more inspi-

ratory time and may improve oxygenation.
■ Plateau pressure must be kept at < 30 cm H2O to prevent barotrauma 

 (see the discussion of ventilator management).
■ A conservative fl uid management strategy (ie, one involving less volume) 

is preferred over a liberal fl uid strategy.
■ The use of corticosteroids, inhaled vasodilators, exogenous surfactant, high-

frequency ventilation, liquid ventilation, and antioxidant therapy has been 
studied with no proven benefi t.

■ Approximately 25% of survivors have no pulmonary impairment at 1 year, 
50% have mild impairment, 25% moderate impairment, and a small fraction 
severe impairment.

An 80-year-old woman presents to the ED with one day of cough, 
fever, and weakness. She lives independently and has been healthy 
with the exception of a week-long hospitalization 2 months prior for 

hip replacement (complicated by urosepsis). She has been to the clinic sev-
eral times in follow-up and has done well since discharge. VS are normal 
with exception of mild tachypnea and low grade fever. CT shows R lower 
lobe infi ltrate and no evidence for PE. Labs are unremarkable. Your intern 
would like to treat her with azithromycin. Do you agree?

No! This patient was hospitalized for > 2 days within the past 90 days and 
had several clinic visits, therefore should be treated for a health care–associated 
pneumonia. Antibiotics coverage should be expanded to include Pseudomonas
(and other Gram-negatives) and MRSA.

F I G U R E  1 0 . 2 .  CT scan of ARDS demonstrates “ground-glass” opacities with more 
consolidated areas in the dependent lung zones.

(Reproduced, with permission, from Longo DL, Kasper DL, Jameson JL, et al. Harrison’s 
Principles of Internal Medicine. 18th ed. New York: McGraw-Hill; 2011. Available at: 
http://www.accessmedicine.com/content.aspx?aID=9109982. Accessed October 10, 2011.)
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pressures (see Figure 10.1). Only the Pao2 to Fio2 ratio distinguishes ALI from 
ARDS (see Table 10.7). Additional fi ndings are as follows:

■ CT chest: May demonstrate alveolar fi lling and consolidation in dependent 
lung zones with sparing of other areas (see Figure 10.2)

■ Bronchoalveolar lavage (BAL): May help differentiate the etiology (eg, 
Pneumocystis in the immunocompromised patient)

TREATMENT

■ Search for and treat the underlying cause of acute respiratory failure 
(ARF).

■ Most patients with ARDS require mechanical ventilation during the course of 
the disease.

■ Use of tidal volumes ≤ 6 mL/kg of predicted body weight has been 
shown to ↓ mortality.

To improve mortality in 

 patients with ARDS, target 

a tidal volume of 6 mL/kg 

predicted body weight.

F I G U R E  1 0 . 1 .  ARDS. Note diffuse, bilateral alveolar infi ltrates with normal heart size.

(Reproduced, with permission, from Longo DL, Kasper DL, Jameson JL, et al. Harrison’s 
 Principles of Internal Medicine. 18th ed. New York: McGraw-Hill; 2011. Available at:  
http://www.accessmedicine.com/content.aspx?aID=9109982. Accessed October 10, 2011.)

T A B L E  1 0 . 7 .  Required Features for Diagnosis of Acute Lung Injury and ARDS

ONSET OF 
SYMPTOMS OXYGENATION HEMODYNAMICS CXR

ALI Acute PaO2/FiO2 ≤ 300 Low or normal 

left atrial pressure

Bilateral infi ltrates

ARDS Acute PaO2/FiO2 ≤ 200 Low or normal left 

atrial pressure

Bilateral infi ltrates
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If the pneumothorax is large, examination may reveal ↓ 
chest movement, hyper-resonance, ↓ fremitus, and ↓ breath 
sounds. 
■ Tachycardia, hypotension, and tracheal deviation should 
raise suspicion of tension pneumothorax. 
 
Secondary causes: COPD, asthma, pneumonia, interstitial 
lung disease, PE, CF, malignancy, endometriosis 

differentiating bleb from pneumothorax). 

 

video- assisted thoracoscopic surgery, or 
limited thoracotomy. 
■ Interventions to prevent recurrence in 
patients with 1° spontaneous 
pneumothorax are usually recommended 
only after the second ipsilat- eral 
pneumothorax. Pilots and divers with 1° 
spontaneous pneumotho- rax should be 
cautioned against such activity in the 
future because of the risk of contralateral 
pneumothorax. 

Cardiac arrest

 

Cardiac arrest is the cessation of cardiac mechanical 
activity resulting in the absence of circulating blood flow. 
Cardiac arrest stops blood from flowing to vital organs, 
depriving them of oxygen, and, if left untreated, results in 
death. Sudden cardiac arrest is the unexpected cessation of 
circulation within a short period of symptom onset 
(sometimes without warning). Sudden cardiac arrest occurs 
outside the hospital in about 400,000 people/yr in the US, 
with a > 90% mortality. 

 
Respiratory arrest and cardiac arrest are distinct, but 
without treatment, one inevitably leads to the other. 
S&S: In critically or terminally ill patients, cardiac arrest is 
often preceded by a period of clinical deterioration with 
rapid, shallow breathing, arterial hypotension, and a 
progressive decrease in mental alertness. In sudden 
cardiac arrest, collapse occurs without warning, 
occasionally accompanied by a brief (< 5 sec) seizure.

 

Clinical evaluation 
Cardiac monitor and ECG 
Sometimes testing for cause (eg, 
echocardiography, chest x-ray, or chest 
ultrasonography) 
Diagnosis is by clinical findings of apnea, 
pulselessness, and unconsciousness. 
Arterial pressure is not measurable. Pupils 
dilate and become unreactive to light after 
several minutes. 
A cardiac monitor should be applied; it 
may indicate ventricular fibrillation (VF), 
ventricular tachycardia (VT), or asystole. 
Sometimes a perfusing rhythm (eg, 
extreme bradycardia) is present; this 
rhythm may represent true pulseless 
electrical activity (electromechanical 
dissociation) or extreme hypotension with 
failure to detect a pulse. 
The patient is evaluated for potentially 
treatable causes; a useful memory aid is 
"Hs and Ts": 

 
H: Hypoxia, hypovolemia, acidosis 
(hydrogen ion), hyperkalemia or 
hypokalemia, hypothermia, hypoglycemia 

 
T: Tablet or toxin ingestion, cardiac 
tamponade, tension pneumothorax, 
thromboembolism (massive pulmonary 
embolus), trauma 

CPR 
 

When possible, treatment of primary 
cause 

 
Postresuscitative care 

Heart Failure 

 

CHF = cardiac pump function does not adequately meet the 
circulatory demands of the body 
Systolic Dysfunction: dilated left ventricle with impaired 
contractility 
Diastolic Dysfunction:  ventricular stiffness (reduced 
compliance) and impaired relaxation that impedes 
ventricular filling during diastole.  
Causes: CAD, HTN, valvular heart disease, 
cardiomyopathy, pericardial disease, metabolic disorders, 
viral myocarditis, toxins 
S&S: Crackles, S3 gallop, and signs of central or peripheral 
volume overload (eg, elevated neck veins, peripheral 
edema) 
Dyspnea while lying flat (orthopnea) or appearing 1–2 h 
after falling asleep (paroxysmal nocturnal dyspnea) 

Auscultation 
Chest x-ray 
BNP measurement 
Echocardiography 
 
ABC’s, 100% oxygen non-rebreather 
facemask, cardiac monitor, O2 sat 
monitor, 

 
 

 
 

Hypertensive 
emergencies

 

Numerous terms, often overlapping. Some definitions 
include a specific BP reading; others emphasize acute 
change in BP or presence of specific clinical syndromes. 
Severe HTN is defined as a diastolic BP of ≥115 mmHg  
A hypertensive emergency occurs only when an acute 
elevation of BP causes rapid and progressive end-organ 
damage, particularly in the cardiovascular, renal, and CNS. 
System(s) affected: Cardiovascular; Nervous; Pulmonary; 
Renal 
RF: hx of poorly controlled HTN, drug abuse, 
noncompliance with medications 
Associated: chronic renal failure, renovascular HTN, acute 
glomerulonephritis, renal vasculitis, eclampsia/preeclampsia 
in pregnancy 

Hx: Headache, Altered mental status, 
Nausea, vomiting, Neurologic disturbance, 
SOB, dyspnea, chest pain, abdominal 
pain, epistaxis  
PE: HTN, focal neurologic deficits, coma, 
retinopathy, pulmonary edema, 
hemorrhage, thrombosis, embolus, 
renal/abdominal bruit, unequal BP/pulses 
Initial tests: UA, renal function tests, drug 
screen, CBC, Serum electrolytes, which 
may indicate hypokalemic alkalosis; 
calcium, glucose, Cardiac enzymes if 
concerned for myocardial ischemia 
CXR, CT  or MRI of the head.  

 
DX: ECG – reveal ischemia or LVH  
 
TREATMENT 
Prompt treatment with IV medication is 
indicated. Monitor patient closely so rapid 
fall in BP can be avoided. 
 

Acute Gastrointestinal 
bleeding 

 

 
 
 
 
 
 

Upper GI Bleeding: UGIB is defined as bleeding originating 
from proximal to the ligament of Treitz. 
 
CAUSES 
■ Peptic ulcer disease (most common), erosive gastritis, 
and esophageal vari- ces account for most adult cases of  
■ Mallory-Weiss tears, stress ulcers, AVM, and malignancy 
are also possible etiologies. 
■ History of aortic graft should raise concern for aortoenteric 
fistula (see below). 
■ Source it not identified in 10% of patients. 
 
SYMPTOMS 
■ Hematemesis or “coffee-ground” emesis. 
■ Melena is seen in 70% of patients with UGIB and may 
result from as little as 
60 mL of blood in the upper GI tract; blood must remain for 
approximately 8 hours before turning black. 

DIAGNOSIS 
■ Primarily based on history, rectal examination, and nasogastric lavage. 
■ Inquire about medications,alcohol consumption, and history of liver disease 
or varices. 
■ Look for coagulopathy: CBC, PT, INR; other studies based on clinical suspicion. 
Volume resuscitation with crystalloid. Failure to achieve adequate resuscitation after 2 L 
of crystalloid is an indication for blood replacement. 
 
TREATMENT 
■ For older patients or those with history of CAD, transfuse to keep hemoglobin > 10 
g/dL. 
■ Use caution in patients with variceal bleeds as over-resuscitation and 
transfusion to hematocrit > 30% can increase portal pressures. 
■ Patients on warfarin or with liver dysfunction require coagulation replacement 
with vitamin K and/or FFP (alternatives include PCC or factor VIIa). 
Proton pump inhibitor, IV bolus, and drip for presumed ulcer or variceal hemorrhage, no 
demonstrated benefit to H2 blockers. 
■ IV octreotide and IV antibiotics (third-generation cephalosporin/ fluoroquinolone) if 
cirrhosis/varices are suspected. 
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TREATMENT

■ Lifestyle modifi cation.
■ Treat the underlying etiology when possible.
■ Aggressive blood pressure and heart rate control (key component in iso-

lated diastolic dysfunction).
■ ACE inhibitors.

■ ↓ Mortality and hospitalizations
■ Benefi cial effects on LV remodeling
■ Complications include renal failure, hyperkalemia, cough, angio-

edema
■ Angiotensin receptor blockers.

■ If ACE inhibitor not tolerated
■ Hydralazine with nitrates.

■ ↓ Mortality in black patients
■ β-Blockers.

■ ↓ Mortality and improved symptoms with chronic use.
■ Allows for ↑ fi lling time in diastolic dysfunction.
■ Do not start during acute decompensation of systolic function. 

■ Diuretics.
■ For patients with evidence of fl uid retention

■ Digoxin.
■ For refractory cases of systolic dysfunction

■ If class IV symptoms:
■ Spironolactone
■ Mechanical assist device
■ Heart transplant
■ Inotrope infusion

PERICARDIAL DISEASE

Pericarditis

The pericardium may become infl amed for a variety of reasons. The resulting 
clinical presentation is sometimes confused with acute myocardial infarction. 
The vast majority of cases are idiopathic. Identifi ed causes include:

■ Infectious
■ Viral (eg, coxsackie, adenovirus)
■ Bacterial: Less common
■ TB
■ Fungal

T A B L E  2 . 1 2 .  NYHA Functional Classifi cation for Chronic Heart Failure

CLASS FUNCTIONAL ABILITY

Class I (Mild) No limitation of ordinary physical activity

Class II (Mild) Mild dyspnea, fatigue, or palpitations with ordinary physical activity

Class III (Moderate) Symptoms with less than ordinary physical activity

Class IV (Severe) Symptoms present at rest
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■ Intra-aortic balloon pump as bridge to revascularization or valvular 
repair (contraindicated in acute aortic regurgitation) 

■ Treat any precipitating events.
■ Blood pressure control
■ Correct dysrhythmias (rate control or conversion)
■ Treat infection, ischemia, etc. 

■ Avoid:
■ Nitrates in patients taking erectile dysfunction drugs
■ Nitrates in severe aortic stenosis, RV infarct, and diastolic dysfunction 

(need preload!)
■ Excessive diuresis in patients with acute pulmonary edema or preload- 

dependent states (may actually need the intravascular volume) 

Table 2.11 summarizes the medications for decompensated heart failure and 
pulmonary edema.

COMPLICATIONS

■ Dysrhythmias and sudden death
■ Intracardiac thrombus and embolism
■ Progression of disease

Stable Chronic Heart Failure

SYMPTOMS

The New York Heart Association (NYHA) classifi es heart failure based on 
severity of symptoms (see Table 2.12). These classifi cations have prognostic 
and treatment implications.

T A B L E  2 . 1 1 .  Medications for Decompensated Heart Failure and Pulmonary Edema

MEDICATION BENEFICIAL EFFECTS DELETERIOUS EFFECTS

Nitroglycerin ↓ Preload

↓ Afterload (high doses)

Coronary vasodilation

Severe hypotension with:

Viagra use

Aortic stenosis

Hypertrophic cardiomyopathy

RV infarct

Morphine ↓ Catecholamines

↓ Preload (mild)

↓ Anxiety, pain

CNS and respiratory depression

Associated with ↑ mortality

Furosemide Possible venodilator

effect (↓ preload)

Delayed diuresis

Hypotension from hypovolemia

Hypokalemia

Nitroprusside ↓ Afterload

↓ Preload

Coronary vasodilation

Coronary steal

Hypotension

Ace-inhibitors ↓ Afterload Hyperkalemia

Renal failure
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■ Patients may present solely with symptoms of 
hypovolemia (dizziness, weakness, chest pain, dyspnea, 
syncope, confusion). 
 
 
Evaluate for signs of hypovolemia including hypotension, 
tachycardia, tachypnea, decreased peripheral perfusion, 
and altered mentation. 
■ Jaundice, telangiectasia, bruises, petechiae, o 
rhemangiomas may be signs of underlying liver disease 
and/or coagulopathy. 
■ Assess for organomegaly, ascites, and abdominal 
tenderness. 

■ Early endoscopy for direct interventions (focal cautery, epinephrine injection, banding, 
and sclerotherapy); consult GI early. 
■ Balloon tamponade with Sengstaken-Blakemore or Minnesota tube (intubate first!) is 
indicated in uncontrolled hemorrhaged from esophageal varices. 
■ Treat concomitant H. pylori infection if suspected peptic ulcer disease  
DISPOSITION 
■ Admit all moderate- and high-risk patients for continued monitoring and therapy. 
■ ICU admission for patients with persistent tachycardia, actively bleeding varices, 
evidence of decompensated liver disease (coagulopathy, ascites, encephalopathy), 
requiring multiple transfusions, or other major comorbidities. 
■ Very-low-risk critieria for discharge from ED: normal vital signs, negative findings on NG 
lavage, normal hematocrit, normal or trace positive hemoccult, proper understanding of 
signs and symptoms, and follow-up within 24 hours. 

Abdominal pain (Acute 
Abdomen?) 

 

 

Intra-abdominal 
Ischemic bowel (middle age to elderly) 
Abdominal aortic aneurysm; dissection, leakage, rupture 
(middle age to elderly) 
Hepatic or splenic injury (blunt trauma) 
Perforated viscus 
Acute pancreatitis 
Intestinal obstruction Extra-abdominal 
Ectopic pregnancy (female of child bearing age) 
Myocardial infarction 
ETIOLOGIES OF ABDOMINAL PAIN 
The causes of abdominal pain can be classified according 
to location or system. 
Intra-abdominal Peritoneal inflammation 
caused by aseptic or bacterial origin 
primary causes seen in cirrhotics with ascites 
secondary causes (most common) due to disease 
or injury to abdominal or pelvic viscera 
Obstruction of hollow viscus 
obstruction of intestine, biliary tree or ureter which typically 
leads to colicky abdominal pain, nausea and vomiting 
Vascular disorders 
bowel (infarction/ischemia) 
aortic aneurysm (dissection, leakage, rupture) 
Extra-abdominal Abdominal wall contusions, hematoma, 
muscle strains usually traumatic 
Pelvic 
ectopic pregnancy 
salpingitis, tubo-ovarian abscess 
ovarian cyst (torsion or rupture) 
testicular torsion 
Intrathoracic 
myocardial infarction 
pneumonia, pulmonary embolus  
esophageal disease 
Metabolic 
diabetic ketoacidosis 
sickle cell crisis 
Neurogenic 
pre-eruptive phase of herpes zoster 
spinal disk disease 

Location often provides important clues: 
diverticulitis - left lower quadrant 
appendicitis - periumbilical, then right 
lower quadrant 
cholelithiasis, cholecystitis - right upper 
quadrant  
pancreatitis - epigastric, periumbilical 
Symptoms that suggest peritonitis: 
pain increased with coughing, driving over 
bumps in the road 
Associated symptoms 
nausea, vomiting, fever, chills, bowel 
movements (constipation, diarrhea, 
melena, hematochezia) 
urinary symptoms 
vaginal bleeding, discharge 
Gynecological history 
pregnancy, infection, menstrual history, 
contraception, discharge 
patients should be given the opportunity to 
be interviewed without family or friends in 
the room. 
Past surgical history 
previous surgery increases the risk of 
obstruction 
due to adhesions 
Medications 
prescription and non-prescription drugs 
alcohol 
 
CBC, urinalysis, serum amylase/lipase, 
pregnancy test, other blood tests 
Ultrasound, CT 
 

Rapid Assessment and Stabilization 
Hemodynamically unstable patients or 
those with potentially life threatening 
causes should be triaged immediately to 
an acute care area of the ED 
Careful attention to airway, breathing, 
circulation 
Supplemental oxygen, IV, cardiac 
monitoring 
Volume repletion with crystalloid (normal 
saline or Ringer‘s lactate solution) and 
then colloid (blood products) if necessary 
Consider ED ultrasound if available 
General 
Nothing per os (NPO) 
Intravenous (vascular access for volume 
replacement, route of administration of 
medications) normal saline or Ringer‘s 
Lactate 
Nasogastric (NG) suction for obstruction, 
perforation, retracted vomiting 
Analgesia - appropriate use of analgesics 
combined with serial examination may in 
fact aid in the diagnosis 
Antibiotics - Regimens vary (gram 
negative and anaerobic coverage 
required). Indicated for perforation, sepsis, 
peritonitis 
Control of vomiting with antiemetics should 
be considered 

Seizure disorders Seizures are dramatic and panic provoking events for caregivers and often pre- cipitate emergency department visits. Seizures are the most common 
neurologic disorder in childhood. Peak incidence is in the first year of life and then declines as children get older. Fever is the most common cause of 
seizures in children. However, the differential diagnosis, evaluation and management depends on the age of the patient and the type of seizure present  
SYMPTOMS 
■ Careful history should be taken to determine the type and length of seizure as well as the presence or absence of postictal phase, loss of bowel/ bladder 
control, and/or neurologic deficit. 
Careful history will differentiate mimics from seizure. 
EXAM 
■ The most important examination finding is to determine if the seizure is ongoing. 
■ A thorough neurologic examination should be completed to determine if any neurologic deficit is present. Such a finding suggests a structural cause for 
seizure. 
Signs of meningitis and elevated ICP (bulging fontanelle and papilledema) should be sought. 
■ Certain skin findings may suggest an underlying neurologic disease. 
■ Cafe-au-lait spots: Neurofibromatosis 
■ Ash leaf spot: Tuberous sclerosis 
■ Port-wine stain on face: Sturge–Weber syndrome 
■ Unexplained ecchymoses may suggest intracranial hemorrhage secondary to bleeding disorder or child abuse. 
■ Pregnancy and hypertension may suggest eclampsia. 
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Cardiogenic Shock 
 

Cardiogenic shock from tachydysrhythmias should be 
treated with cardioversion. Bradydysrhythmias require 
immediate transcutaneous pacing, although atropine 
may be tried first for sinus bradycardia or second-
degree type I (Wenckebach) block. Myocardial 
infarction (MI) (particularly anterior STEMI) remains the 
most common cause of cardiogenic shock, 
complicating 7–10% of all acute MIs mortality remains 
high (>50%) for these patients and the incidence is 
increasing. Most patients have extensive and 
multivessel disease. Although many patients develop 
pump failure from loss of myocardium, there is some 
contribution by a systemic inflammatory response 
syndrome (SIRS) and abnormally decreased 
ventricular compliance. 
 

Treatment of cardiogenic shock includes general supportive measures of oxygen, aspirin, 
heparin, and “gentle” fluid challenges (250 cc) if there is no overt pulmonary edema. A search 
for a surgically correctable mechanical cause such as septal rupture or valvular incompetence 
should be done with early echocardiography. Glycoprotein IIb/IIIa inhibitors have shown a 
risk/benefit in favor of treatment. Avoid nitrates, β-blockers and calcium-channel blockers. 
Clopidogrel can be delayed since some patients will require emergent CABG. Pulmonary 
artery catheter insertion is necessary to guide therapy and further fluid/pressor therapy. 
 
Early mechanical ventilation has been shown to decrease mortality and should be considered 
to decrease the work of breathing and reverse acidosis. This can be done invasively with 
endotracheal intubation or noninvasively via continuous positive airway pressure. 
 
Vasopressors are often needed. Dopamine, titrated to hemodynamic response (hopefully with 
pulmonary artery catheter data guidance), can be started at 5 μg/kg/min, increasing to 15 
μg/kg/min, where α vasoconstrictor effects predominate. Norepinephrine is preferred by some 
because of its potency and improved efficacy in a recent study. Dobutamine, which causes 
mild vasodilation and increased contractility, can also be added (often in concert with 
dopamine). 
 
For patients with STEMI, revascularization by PCI (Percutaneous Coronary Intervention) or 
emergent CABG (Coronary artery bypass graft) is preferred to fibrinolysis if the former is 
available and can be done within 90 minutes of presentation. If revascularization is not 
available in a timely manner, fibrinolysis with augmentation of blood pressure with 
vasopressors and / or intra-aortic balloon pump (IABP) should be done with prompt transfer to 
PCI/CABG capable facilities. IABP insertion augments diastolic blood pressure, improving 
coronary artery perfusion and better delivery of fibrinolytics to the coronary arteries. Although 
at high risk for early death, cardiogenic shock is treatable and has a reasonable prognosis for 
recovery. 
 
Right ventricular infarction, often occurring in the setting of an inferior MI involving the right 
coronary artery, can be complicated by hypotension. Infarction of the right ventricle causes the 
ventricle to stiffen, requiring a greater preload to stretch the noncompliant muscle. Decreased 
right ventricle function decreases CO to the left ventricle via the lungs causing hypotension, 
especially if given a vasodilator like nitroglycerin. Inferior MIs do not usually cause pump 
failure, and hypotension in this setting should be examined with right-sided ECG leads and a 
fluid challenge. Right ventricular infarction is confirmed when 1 mm of ST elevation is noted in 
lead V4R or when the ST-segment elevation in lead III exceeds the ST elevation in lead II. 
 
 
 

   
Shock Hypovolemic Shock: 

1. Blood loss  
• Traumatic 

hemorrhage  
o Exsangination (e.g. 

Scalp)  
o Hemothorax  
o Hemoperitoneum  
o Fracture (femur & 

pelvis)  
 

• Nontraumatic 
hemorrhage 

o GI bleed  
o AAA rupture  
o Ectopic pregnancy 

rupture  
 

2. Volume loss  
• Burns  

Skin integrity loss 
(TEN)  

• Vomiting  
• f. Diarrhea  
• h. Hyperosmolar 

states (DKA)  
• j. Third spacing (e.g., 

Ascites)  
l. Decreased intake 

Cardiogenic shock  
• Dysrhythmia  

o Bradycardias and 
blocks  

o Tachycardias  
• Cardiomyopathy  

o Infarction  
RV infarction  

o Dilated cardiomyopathy  
• Mechanical  

o Valvular  
• Aortic insufficiency from 

dissection  
• Papillary muscle rupture 

from ischemia  
o Ventricular aneurysm 

rupture  
Free wall ventricle rupture 

Distributive shock  
• Anaphylactic shock  
• Septic shock  
• Neurogenic shock 
• Drug induced 

vasodilation 
• Adrenal insufficiency 

 
In distributive shock, the primary 
problem is loss of vascular tone 
with erythematous warm skin 
despite hypotension. Tachycardic 
response is variable and early on, 
the heart may be hyperdynamic. 
This is the “warm patient in shock.”  

  
 
 
 

Tx for Shock: 18g needle, 2, 
20/kg x 2, blood 

Obstructive shock  
• Tension pneumothorax 

(spontaneously ie. 
Asthmatics, or traumatic)  

• Pericardial disease  
o Pericardial tamponade  
o Constrictive 

pericarditis  
• Massive pulmonary 

embolism  
• Auto PEEP from mechanical 

ventilation  
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COMPLICATIONS

■ Damage to heart valves
■ Recurrent episodes of acute rheumatic fever (can be reduced with antibi-

otic prophylaxis)

NEUROLOGY

Seizures

Seizures are dramatic and panic provoking events for caregivers and often pre-
cipitate emergency department visits. Seizures are the most common neurologic 
disorder in childhood. Peak incidence is in the fi rst year of life and then declines 
as children get older. Fever is the most common cause of seizures in children. 
However, the differential diagnosis, evaluation and management depends on the 
age of the patient and the type of seizure present (see Table 5.26).

SYMPTOMS

■ Careful history should be taken to determine the type and length of sei-
zure as well as the presence or absence of postictal phase, loss of bowel/
bladder control, and/or neurologic defi cit. 

■ Many disorders can mimic seizures (see Table 5.27). Careful history will 
differentiate mimics from seizure. 

EXAM

■ The most important examination fi nding is to determine if the seizure is 
ongoing.

■ A thorough neurologic examination should be completed to determine if 
any neurologic defi cit is present. Such a fi nding suggests a structural cause 
for seizure. 

While both seizures and 

syncope can lead to abnormal 

movements, altered con-

sciousness, and loss of bowel/

bladder, syncope is not associ-

ated with a postictal period.

T A B L E  5 . 2 6 .  Classifi cation of Pediatric Seizures

SEIZURE TYPE CHARACTERISTICS

Febrile

 Simple

 Complex

Seizure in presence of fever, no CNS infection or other cause

 Generalized, < 15 min, age 6 mo to 5 y, ≤ 1 in 24-h period

 Focal, > 15 min or multiple in number

Generalized

 Tonic–clonic

 Tonic

 Clonic

 Absence

 Myoclonic

 Atonic

Convulsive or nonconvulsive, loss of consciousness

 Alternating increased tone with spasms

 Increased tone

 Rhythmic spasms

 Nonconvulsive, < 10–15 sec LOC, no postictal phase

 Minor symmetric motor spasms

 Loss of muscle tone

Partial (focal)

 Simple

 Complex

Focal seizures without loss of consciousness

 Focal seizure without change in mentation

 Focal seizure with impaired consciousness or change in behavior

Neonatal Clinically subtle: Apnea, eye movements, chewing, “bicycling” 

LOC, loss of consciousness.
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of Pediatrics (AAP) guidelines for febrile seizures state that a lumbar 
puncture should be performed in a child with symptoms that suggest men-
ingitis, considered for an infant aged 6–12 months who has not received 
the recommended Hib or S pneumoniae immunization, and considered 
for children who have been pretreated with antibiotics. Recent studies sug-
gest lumbar puncture is not needed following a simple febrile seizure in a 
well appearing child over 6 months of age. Additional diagnostics includ-
ing electrolytes and imaging are not necessary.

GENERALIZED AND PARTIAL SEIZURES

■ History and physical examination should guide the need for further evalu-
ation. If on examination the patient is asymptomatic (normal mental status 
and neurologic examination), it is unlikely that a metabolic or structural 
defect is present. 

■ Asymptomatic patient: Diagnostics beyond blood glucose and checking 
antiepileptic drug levels (when appropriate) are low yield.

T A B L E  5 . 2 8 .  Differential Diagnosis of Seizure by Age

AGE DIFFERENTIAL

Neonatal Hypoxic-ischemic encephalopathy: most common (> 50%)

Intracranial hemorrhage (~15%)

Inborn errors of metabolism (~10%)

CNS infection

Congenital CNS disorders

Drug withdrawal (intrauterine exposure)

Metabolic disorders (hypoglycemia, hypo/hypernatremia, hypocalcemia, 

hypomagnesemia, pyridoxine defi ciency)

Benign familial neonatal convulsions 

■ present fi rst 3 days with strong family history

Benign idiopathic neonatal convulsions (“fi fth day fi ts”)

■ present on day 5

Infant/young 

child (< 6)

Febrile seizure

Seizure disorder

Tumor

Meningitis/encephalitis

Head trauma (intracranial hemorrhage)

Metabolic disorder

Neurocutaneous disorders

Toxins

Older child/

adolescent

Seizure disorder

Meningitis/encephalitis

Head trauma

Tumor

Toxins
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Anaphylactic Shock 

 
One of the most frightening causes of shock is the 
patient in anaphylaxis where the airway is obstructing, 
ventilation is compromised with bronchospasm, and the 
blood pressure is low. Treatment should be aggressive 
and proactive. The airway is at risk in anaphylaxis due 
to angioedema, tongue, or laryngeal edema. Patients 
with anaphylaxis are likely to be among the most 
challenging with regard to airway management. These 
patients can rapidly deteriorate and become “can't 
intubate, can't ventilate” airway disasters (see Chapter 
10). In rapidly advancing airway obstruction, early 
intubation is advised. In these patients, because of 
difficulties with standard intubation techniques, a 
surgical airway may be needed. Patients with 
bronchospasm should receive aggressive treatment 
with β-agonist aerosol or epinephrine (see below). 
Systemic vasodilation causes hypotension, and 
aggressive fluid resuscitation is needed using 
crystalloids. 

Treatment includes removal of any known antigen, early administration of epinephrine, β-
agonist aerosol, H1 and H2 histamine receptor blockade, and steroids. For mild to moderate 
symptoms, epinephrine can be given 0.3–0.5 preferably IM lateral thigh (pediatrics use 0.01 
mg/kg/dose). For life-threatening symptoms, use 0.5–1 cc of 1:10,000 solution (50–100 μg) IV 
slowly. For a safer and titratable infusion, mix 1 mg epinephrine in 250 D5W for a 4 μg/mL drip 
and start at 1–10 μg/min titrating to response. Albuterol by nebulizer may also be used  as a 
bronchodilator. Diphenhydramine 50 mg IV or IM (pediatric 1–2 mg/kg) and ranitidine 50 mg IV 
(or famotidine 20 mg) provide histamine blockade. A stress dose of steroids completes the 
primary treatment. In patients on β-blockers, glucagon 1–2 mg IV can be used to bypass β 
receptors. Mild cases, after a 6-hour observation, can be discharged with a prescription for a 
self-injector of epinephrine for future life-threatening symptoms. Patients need to be 
encouraged to use this potential lifesaving self-treatment. Moderate to severe cases require 
admission. 
 

Septic Shock 
 

Septic shock is sepsis induced hypotension despite 
volume resuscitation and lies at the extreme end of a 
continuum from sepsis (infection plus SIRS), severe 
sepsis (sepsis plus organ dysfunction and 
hypoperfusion) and finally septic shock. It is a clinical 
syndrome complicating infections and is caused by an 
exaggerated release of inflammatory mediators 
causing widespread organ dysfunction. The hallmark is 
the SIRS which is defined as two or more of the 
following: (1) temperature > 38°C or < 36°C, (2) HR > 
90 bpm, (3) respiratory rate > 20  breaths per minute, 
or Paco2 < 32 (4) WBC > 12,000 cell/mm3

 
or < 4000 

cell/mm 3
 
or > 10% bands). In septic shock, SIRS is 

associated with decreased SVR with an early 
hyperdynamic compensation followed by impaired 
contractility from myocardial depressants and 
hypoxemia. Elevated serum lactate levels (> 4) provide 
early evidence of tissue hypoperfusion. 
Gram-negative rods are the classic cause of septic 
shock but increasingly gram-positives, viral, and fungal 
infections contribute. Patients with trauma, wounds, 
diabetes, extremes of age, and those whose immune 
systems are depressed by chemotherapy, cancer, or 
renal disease are at greatest risk. The cause might also 
be a toxemia from staphylococcal or streptococcal 
infection. Menstruating females and patients with 
wounds are at risk for toxic shock syndrome caused by 
TSST 1 (toxic shock syndrome toxin 1) from tampons 
or from wounds. These patients have SIRS, 
hypotension, and an erythematous rash. Frequent 
occult sites of infection include the biliary tree, urinary 
tract, retroperitoneum, and perirectal areas. A lumbar 
puncture will reveal meningitis. 
 

Treatment begins with the general principles outlined above. Patients are resuscitated, given 
goal-directed therapy, targeted antimicrobials, and, if present, drainage of any abscess. Early 
endotracheal intubation should be done to decrease the work of breathing and ensure oxygen 
delivery. Etomidate inhibits glucocorticoid synthesis, but has neutral hemodynamic effects and 
can be used (once) for induction. Ketamine should also be considered as a sedative agent 
during induction because of its favorable hemodynamic profile in the critically ill patient. Goal-
directed therapy requires central venous and arterial monitoring, sedation with or without 
paralysis, optimization of central venous pressures (CVP) to 8–12 mm Hg first with fluids using 
a “give bolus (20 mL/kg), check patient response” method, optimization of mean arterial 
pressure (MAP) with fluid and vasopressors, and optimization of mixed venous oxygen content 
to > 70% by adding initiation of vasopressor therapy or transfusion to a hematocrit > 30. 
Dopamine is commonly used as the initial vasopressor but norepinephrine, with its α activity, 
might be a better choice. Vasopressin shows some promise, but data are limited. Keys to 
therapy are aggressive volume resuscitation and early antibiotic use with supportive care. 
 
Antibiotics should be given as early as possible after recognizing sepsis; appropriate cultures 
should be obtained prior to antibiotic administration, covering the most likely pathogens based 
on the most likely site and immune competence of the patient. A third or fourth generation 
cephalosporin (Rocephin) or plus vancomycin (infuse slowly to prevent red man 
syndrome) is a reasonable choice for an immunocompetent patient. Anaerobic coverage is 
helpful in intra-abdominal infections and adding a macrolide for pneumonia is reasonable. 
Immune incompetent patients require overlapping coverage for gram- positive and gram-
negative aerobes and anaerobes and possibly viral or fungal causes. 
 
Removal of any abscess or foreign body is important and might necessitate amputation, 
foreign body removal or incision, and drainage. High-dose steroids have been shown to be 
harmful in septic shock and most patients in septic shock should not receive stress dose 
steroids due to side effects and lack of proven efficacy. Aggressive glucose control insulin 
therapy with its risk for recurrent hypoglycemia is also not recommended. 
Recombinant human-activated protein C (drotrecogin alfa or RHAPC) although very costly is 
indicated as an adjunctive treatment for septic shock in those with severe sepsis and high risk 
of death (APACHE II scores > 25 or multiorgan failure), because its use is associated with a 
significant risk of bleeding RHAPC should not be used in patients with an elevated baseline 
risk of bleeding, those with a history of recent surgery or intracranial hemorrhage. 
Unfortunately, giving antiendotoxin antibodies or nitric oxide synthase inhibitors has not been 
shown to be effective. 

Neurogenic Shock 
 

Loss of vascular tone due to paralysis from a cervical 
cord spinal lesion can cause hypotension and shock. In 
trauma, however, any patient, even with paralysis, 
should be assumed to have an alternate source of 
hemorrhage before assigning the hypotension to 
neurogenic shock. Loss of feedback loops of 
autonomic ganglia cause less reflex tachycardia even 
in the face of hypotension. Neurogenic shock should 
not be confused with spinal shock, which is due to 
transient spinal cord dysfunction after injury manifest 
as loss of spinal reflexes such as the bulbocavernosus. 
Spinal shock clouds the prognosis from cord injury until 
spinal reflexes return. 
 
Clinically, patients with neurogenic shock present with 
warm skin, hypotension (often marked if the patient is 
tilted in reverse Trendelenburg), and a variable 
tachycardia response (in a patient with a cervical spine 
level of injury). 

Treatment revolves around an aggressive evaluation of other potential causes of shock and 
includes a fluid challenge of 20 cc/kg × 2. A reasonable endpoint is an MAP > 90 mm Hg. If 
volume replacement is unsuccessful, vasopressors with α activity should be given. The key 
point is to not assume that the cause is only neurogenic shock until all other sources of 
traumatic shock have been excluded. 
 
Drug-Induced Vasodilation 
β-Blockers and calcium channel blocker overdose or overuse can precipitate hypotension and 
shock. Hypotension and warm skin without any compensatory tachycardia is the hallmark of 
presentation. Glucagon 5– 10 mg, IV, followed by an infusion of 2–5 mg/h will improve β-
blocker toxicity and calcium channel blocker toxicity. Calcium gluconate 10% will improve 
calcium channel toxicity at a dose of 10–20 cc. Either cause of shock may require atropine or 
pacing. Of course, general decontamination with charcoal is helpful as well as fluid 
resuscitation. 
 

Obstructive Shock 
 

Tension pneumothorax, pericardial tamponade, and massive PE are often termed obstructive shock, although all three impair ventricular filling and CO 
 
Tension pneumothorax is a clinical not radiographic diagnosis characterized by unilateral decreased breath sounds, unilateral chest hyperresonance, and 
tracheal deviation in the setting of respiratory distress and shock. Treatment is immediate needle decompression followed by chest tube 
thoracostomy placement. 
 
Pericardial tamponade likewise should be considered early in the evaluation of undifferentiated shock. Patients with blunt or penetrating chest trauma can 
rapidly de-compensate with minimal bleeding into the pericardium, while those with uremia and cancer usually develop an effusion over time. Symptoms 
include hypotension, elevated right side pressures (JVD) pulsus paradoxus (a fall in systolic blood pressure in inspiration), and Kussmaul's sign 
(increased jugular venous pressure on inspiration). Bedside U/S is extremely sensitive in detecting pericardial fluid and can be instrumental in guiding 
pericardiocentesis, although in the patient in extremis, blind pericardiocentesis might be lifesaving. 
 
Massive PE presents as chest pain, syncope, tachypnea, and hypotension with signs of acute right ventricular overload with JVD and ECG changes. 
Fluid administration might worsen right ventricular failure and should be given only cautiously 
Blood pressure should be augmented with an appropriate vasopressor such as norepinephrine 0.5–1 μg/min titrated to response. Immediate surgical 
embolectomy is sometimes effective but not usually feasible. Shock complicating PE is an indication for thrombolytics if no other contraindication exists. 
undefined –NO FLUIDS, will drown patient! 

 

Altered level of 
consciousness/coma 

Consciousness can be divided into arousal and content 
functions. Arousal functions reside in the reticular activating 

TREATMENT 
■ Supportive care. 



FIU C/O 2017 - INTERNAL MEDICINE EOR STUDY GUIDE 66 

 
  

system (RAS) in the midbrain, pons, and medulla. Content 
functions reside in the cerebrum. Coma represents a failure 
in both arousal and content functions of the brain. Bilateral 
cortical involvement or brainstem pathology is necessary to 
cause coma. 
Causes of coma—TIPS AEIOU  
Trauma, temperature Infection 
Psychiatric, poisonings 
Space occupying lesion, subarachnoid Alcohol 
Epilepsy, electrolytes, encephalopathy Insulin 
Opioids/overdose, oxygen (hypoxia, CO2 narcosis)  
Uremia (metabolic) 
 
SYMPTOMS/EXAM 
■ Eyes-closed state with inappropriate response to 
environmental stimuli. 
■ Other findings vary depending on depth of coma and 
underlying etiology 
■ Look for asymmetric findings that suggest focal or 
regional CNS dysfunction. 
■ Hypertension and bradycardia indicate ↑ ICP (Cushing 
Reflex). 
 
Evaluation should focus on identifying underlying cause. 
■ Obtain head CT, glucose, electrolytes, renal and liver 
function tests. 
■ Consider EEG to evaluate for nonconvulsive status 
epilepticus in all. 
■ With toxic-metabolic coma: pupils continue to be reactive 
and reflexes and 
response to painful stimuli remain symmetric. Exception: 
barbiturates. 
 

■ Coma “protocol” (intravenous) for the undifferentiated patient. 
■ Thiamine 
■ Glucose 
■ Naloxone 
■ Treat underlying cause once identified. 
■ Empiric antibiotic coverage for meningitis if cause not readily apparent. 

 

Cardiac tamponade 
 

 

Beck’s triad: hypotension, JVD, Muffled heart sounds or 
enlarged cardiac silhouette in patients with risk factors for 
pericardial effusion (eg, cancer, pericarditis, SLE) Possibly 
pulsus paradoxus (reduction of SBP of >10 mm Hg on 
inspiration); consider if GSW anywhere above umbilicus, 
stab wound to left chest, right chest medial to midclavicular 
line, or upper abdomen; results from a pericardial effusion! 

CXR: globular cardiac silhouette  

 
FAST examination to determine pericardial 
blood; Echocardiography 

Fluids to maximize cardiac output 
Thoracotomy 
Immediate pericardiocentesis  

Pericardial effusion

 

MCC: malignancy, trauma, post-infection, radiation, postop, 
including CABG, pericarditis, renal failure 
Nonspecific symptoms (fatigue, chest pain, dyspnea) 
Beck’s triad: hypotension, JVD, muffled heart sounds, 
pericardial friction rub, tachycardia, narrowed pulse 
pressure, kussmaul’s sign:  JVP during inspiration 

ECG: low QRS voltage 
Electrical alternans 
Echocardiogram = dx study of choice 
(RV collapse during diastole) 

Supplemental O2, volume resuscitation, 
immediate cardiothoracic 
surgery/cardiology consult, prepare for 
pericardiocentesis 

Status Epilepticus 
 
 

Seizure lasting > 30 minutes or recurrent seizures without 
resolution of postictal state; may be generalized seizures 
(life-threatening, high mortality), absence seizures, or 
complex partial seizures. 
DIAGNOSIS 
■ EEG is confirmative (if diagnosis is in question). 
■ Check glucose immediately. 
■ Check electrolytes, magnesium, toxicology screen, liver 
and renal function, pregnancy test (as indicated). 
■ Obtain head CT. 
■ Consider lumbar puncture. 

 

Thiamine and glucose if hypoglycemic or if alcoholism suspected. 
■ First-line therapy = benzodiazepines—diazepam, lorazepam, or midazolam. 
■ Lorazepam has a relatively longer duration of seizure suppression. 
■ Load with phenytoin if benzodiazepines are effective. IV load often preferable as oral 
load may take several days to reach therapeutic levels. 
■ If no IV access, several medications can be considered: Valium (rectal), Versed (IM, 
intranasal, buccal), or Fosphenytoin (IM). 
■ Second-line therapy = phenytoin and/or phenobarbital. 
■ Phenytoin: Rapid administration may cause hypotension and car- diac dysrhythmias 
due to its propylene glycol diluent; this may be avoided with fosphenytoin (water soluble 
prodrug). Onset of action is 10–30 minutes. 
■ Phenobarbital: Anticipate sedation, respiratory depression and hypoten- sion. Onset of 
action is 15–30 minutes. 
■ Pregnancy: magnesium sulfate, if eclamptic. Many anti-epileptics are teratogenic, but 
risk of seizures to fetus is often worse than side effects of medications. Carefully consider 
medications in consultation with neurology and obstetrics. 
■ Pyridoxine (Vitamin B6), if isoniazid overdose suspected. 
■ Drug-induced coma (pentobarbital, midazolam, propofol) or general anesthesia, if 
resistant to above. Continuous EEG must be instituted to monitor for the persistence or 
recurrence of seizures if neuromuscular blockers are used. 

851

NEUROLOGYTREATMENT

■ Supportive care.
■ Coma “protocol” (intravenous) for the undifferentiated patient.

■ Thiamine
■ Glucose
■ Naloxone 

■ Treat underlying cause once identifi ed.
■ Empiric antibiotic coverage for meningitis if cause not readily apparent.

ATAXIA

Ataxia is the failure to make smooth, intentional movements. Ataxia and gait 
disturbances are symptoms of particular disease processes and not diagnoses 
in and of themselves. In general, ataxia can be divided into two groups:

Motor (cerebellar) ataxia:

■ Disorders of cerebellum (most common)
■ Sensory receptors and afferent pathways intact, but integration of pro-

prioceptive information is poor.

Oculovestibular 
refl ex:

Direction of fast compo-
nent of nystagmus, 
with irrigation of cold 
versus warm water 
in patient with intact 
brainstem:

COWS
Cold
Opposite
Warm
Same

T A B L E  1 5 . 1 3 .  Pertinent Neurologic Findings in Coma

EXAM FINDING INTERPRETATION

Funduscopic examination Absent venous pulsations Increased intracranial pressure

Pupillary constriction Absent response to light

Unequal pupils

Midbrain structural lesion or topical 

cycloplegic drug use

Structural lesion or normal variant

Eye position Tonic deviation Seizure or irritant brain lesion

Corneal refl ex (tests CN V and VII) Absent Posterior fossa or brainstem lesions

Oculocephalic refl ex (doll’s eye) Conjugate deviation of eyes in direction 

opposite to passive head rotation

Conjugate deviation in same direction as 

head rotation

Intact brainstem

No brainstem function

Oculovestibular refl ex (cold caloric) Irrigate ear canal with 10 mL cold water:

■  Horizontal nystagmus with fast 

 component away from irrigated ear

■ Tonic deviation to side of irrigation

No response

Intact cortex and brainstem

Toxic/metabolic or lesion above 

brainstem

No brainstem function

Response to painful stimuli Decorticate posturing (elbow/wrist/fi nger 

fl exion, forearm supination, legs extended)

Decerebrate posturing (elbow/wrist 

 extension, shoulder adduction and internal 

rotation, forearm pronation)

Asymmetric movement

Severe damage above the midbrain

Damage at the midbrain or 

diencephalon

Structural lesions
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HEMATOLOGY (5%) 

Disease/Condition Description Diagnosis Treatment 
Iron deficiency anemia 

 
 

 

Exacerbated by menstruation, pregnancy, and lactation. 
SYMPTOMS/EXAM 
General findings of anemia are skin and conjunctival pallor. 
Features associated with iron deficiency include the 
following: 
Pica: Craving for nonfood substances, especially clay. n 
Pagophagia: Craving for ice chips. 
Cheilosis: Fissures at the corners of the mouth. 
Glossitis: Smooth tongue. 
Koilonychia: Spooning of the fingernails. 
Dysphagia: Due to esophageal webs (Plummer-Vinson 
syndrome). 

 
 

DIAGNOSIS 
Classic findings are microcytic, 
hypochromic RBCs on peripheral smear 
with marked anisocytosis  
However, these findings are present in 
only a minority of patients. 
Serum ferritin is the most useful screen for 
iron deficiency. Values of < 12 μg/L are 
diagnostic of iron deficiency. Although 
normal values do not rule it out, values of 
> 100 μg/L make iron deficiency unlikely. 
Other iron indices are listed in Table 9.2. 
Bone marrow biopsy is rarely indicated. 
A therapeutic trial of iron may be 
diagnostic.  
Reticulocytosis from iron 
typically begins 3–5 days after iron 
therapy. An  in hemoglobin lags be- hind 
by several days. 
 
 

TREATMENT 
Oral iron replacement: The goal is 
approximately 300 mg of 
elemental iron per day. The most 
common reason for treatment 
failure is noncom- pliance with or 
intolerance of iron (can cause 
constipation). 
Parenteral iron: Carries a risk of 
anaphylaxis; use only if the patient 
has a total inability to tolerate oral 
iron. 
Treat the underlying cause. 

      
Sickle cell 

anemia/crisis 
 
 

 

This autosomal recessive disease is caused by an abnormal structure to both beta- globin chains of 
hemoglobin, resulting in sickling of deoxygenated RBCs. 
Patients with sickle cell trait have the defect in only one beta-globin chain and sickle only under conditions 
of severe hypoxia. 
Patients most commonly present with vaso-occlusive pain crisis, but numer- ous other presentations are 
possible  
 
PATHOPHYSIOLOGY 
Deoxygenated RBCs take on sickle shape → obstruction of RBCs in micro- circulation → vaso-occlusive 
ischemic tissue injury. Sickled cells are seques- tered and destroyed by liver and spleen. 
VASO-OCCLUSIVE PAIN CRISIS 
Most common manifestation of sickle cell crisis. 
 
SYMPTOMS/EXAM 
■ Pain in ribs, back, limbs. 
■ Pattern of pain is usually consistent from crisis to crisis and may last 5–7 days. 
 

 

DIAGNOSIS 
■ Lab findings c/w extravascular 
hemolysis 
■ CBC ± reticulocyte count (if Hb ↓ from 
baseline) toevaluate for aplastic crisis 
■ UA, CXR, cultures to evaluate for 
infection 
Patients should avoid hypoxia or 
dehydration because they may precipitate 
or exacerbate sickling. 
 
TREATMENT 
■ Fluid hydration (PO if able to tolerate, 
otherwise IV hydration). 
■ Analgesia. 
■ Antibiotics if indicated; begin empiric 
antibiotics in children younger 
than 2 years if T ≥ 39.5°C or WBC > 
20,000/mm3. 
■ Folic acid. 
■ Exchange transfusions are indicated for 
sickle cell patients with cardiopulmo- 
nary collapse, acute CNS event, severe 
chest syndrome, and priapism. 

Anemia of chronic 
disease 

Caused by sequestration of iron in the reticuloendothelial 
system as a result of an underlying inflammatory disorder. 
ACD is the most common cause of anemia in the elderly 
population; it often coexists with other causes. 
SYMPTOMS/EXAM 

DIFFERENTIAL 
Must often be differentiated from iron 
deficiency anemia  
DIAGNOSIS 
A diagnosis of exclusion; peripheral smear 
is nonspecific. 

TREATMENT 
Treat the underlying cause. 
High doses of erythropoietin (30,000–
60,000 U/week) may be tried in patients 
with serum erythropoietin levels of < 100–
500 IU/L. 

TREATMENT

n Oral iron replacement: The goal is approximately 300 mg of elemental 
iron per day. The most common reason for treatment failure is noncom-
pliance with or intolerance of iron (can cause constipation).

n Parenteral iron: Carries a risk of anaphylaxis; use only if the patient has a 
total inability to tolerate oral iron.

n Treat the underlying cause.

ANEMIA OF CHRONIC DISEASE (ACD)

Caused by sequestration of iron in the reticuloendothelial system as a result 
of an underlying inflammatory disorder. ACD is the most common cause of 
anemia in the elderly population; it often coexists with other causes.

SYMPTOMS/EXAM

Presents with symptoms of anemia and underlying disorders (eg, infectious 
diseases, rheumatologic disorders, cancer).

DIFFERENTIAL

Must often be differentiated from iron deficiency anemia (see Table 9.2). 

DIAGNOSIS

A diagnosis of exclusion; peripheral smear is nonspecific.

TREATMENT

n Treat the underlying cause.
n High doses of erythropoietin (30,000–60,000 U/week) may be tried in pa-

tients with serum erythropoietin levels of < 100–500 IU/L.

F I G U R E  9 . 2 .   Iron deficiency anemia. Note the small RBCs with central pallor and target-
ing, indicative of a microcytic, hypochromic anemia from iron deficiency. (Reproduced with permis-
sion from USMLERx.)
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Anemia

APPROACH TO ANEMIA

The best first steps in evaluation are measurement of the absolute reticulocyte 
count (see Figure 9.1) and review of the peripheral smear. The reticulocyte 
count can be used to categorize anemias as follows:
n Hypoproliferative anemias: Underproduction of RBCs with a low reticu-

locyte count. Classically subdivided by the MCV into micro-, macro-, and 
normocytic causes (see Table 9.1).

n Hyperproliferative anemias:  destruction or loss of RBCs. Reticulocyte 
count is .
n The two most common causes are bleeding and hemolysis (covered in 

a subsequent section).
n MCV is not helpful in the evaluation of hyperproliferative anemias.

IRON DEFICIENCY ANEMIA 

Exacerbated by menstruation, pregnancy, and lactation. 

SYMPTOMS/EXAM

n General findings of anemia are skin and conjunctival pallor.
n Features associated with iron deficiency include the following:

n Pica: Craving for nonfood substances, especially clay.
n Pagophagia: Craving for ice chips.
n Cheilosis: Fissures at the corners of the mouth.
n Glossitis: Smooth tongue.
n Koilonychia: Spooning of the fingernails.
n Dysphagia: Due to esophageal webs (Plummer-Vinson syndrome).

 
KEY FACT

Checking a reticulocyte count is a good 
way to begin to evaluate anemia, as 
it allows you to determine whether 
the anemia is hypoproliferative or 
hyperproliferative.

 
KEY FACT

Iron deficiency is the most common 
cause of reactive thrombocytosis and 
the most common presentation of 
celiac disease, and it may be a treatable 
cause of restless leg syndrome. 

 
KEY FACT

Iron deficiency plus dysphagia should 
prompt you to consider Plummer-
Vinson syndrome. The esophageal webs 
and dysphagia will disappear once iron 
is replaced. 

F I G U R E  9 . 1 .   Algorithm for categorizing anemias.

Anemia

Elevated reticulocyte count
(hyperproliferative)

Bleeding Hemolysis

Low reticulocyte count
(hypoproliferative)

MCV

< 80
(microcytic)

> 100
(macrocytic)

80–100
(normocytic)
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DIFFERENTIAL

n Causes of iron deficiency include blood loss from menstruation, GI bleed, 
and frequent phlebotomy. Inadequate iron ingestion or poor iron absorp-
tion is rare; the latter is sometimes associated with celiac disease.

n Anemia of chronic disease (ACD): Table 9.2 distinguishes ACD from 
iron deficiency.

n Lead poisoning: Presents with  RBC protoporphyrin, basophilic stip-
pling, and lead lines on the gums (the classic risk factor is occupation as a 
painter because of the lead in paint).

DIAGNOSIS

n Classic findings are microcytic, hypochromic RBCs on peripheral smear 
with marked anisocytosis (see Figure 9.2). However, these findings are 
present in only a minority of patients.

n Serum ferritin is the most useful screen for iron deficiency. Values of 
< 12 µg/L are diagnostic of iron deficiency. Although normal values do 
not rule it out, values of > 100 µg/L make iron deficiency unlikely. Other 
iron indices are listed in Table 9.2.

n Bone marrow biopsy is rarely indicated.
n A therapeutic trial of iron may be diagnostic. Reticulocytosis from iron 

typically begins 3–5 days after iron therapy. An  in hemoglobin lags be-
hind by several days.

 
KEY FACT

The most common presentation of 
celiac disease is iron deficiency anemia 
that is refractory to oral iron therapy.

 
KEY FACT

The total iron-binding capacity (TIBC) is 
often the simplest test to differentiate 
ACD from iron deficiency. TIBC is low in 
ACD and high in iron deficiency.

 
KEY FACT

A ferritin level of < 12 g/L is diagnostic 
of iron deficiency.

T A B L E  9 . 1 .   Classification of Hypoproliferative Anemias

MICROCYTIC (MCV < 80) MACROCYTIC (MCV > 100) NORMOCYTIC (MCV 80–100)

“TAIL”:

Thalassemia trait

Anemia of chronic disease 

(ACD)

Iron deficiency

Lead toxicity

Megaloblastic:
n B12, folate deficiency

n Myelodysplasia

n Myeloma

n Aplastic anemia

n Pure red cell aplasia

n Drug-induced bone 

marrow suppression

n Alcohol

Nonmegaloblastic:
n Liver disease

n Hypothyroidism

ACD

Aplastic anemia

Myelodysplasia

Renal insufficiency

Mixed disorder

Early disease process

T A B L E  9 . 2 .   ACD vs. Iron Deficiency Anemia

VARIABLE ACD IRON DEFICIENCY

MCV Normal/low Low

RDW Normal Normal or 

Ferritin Normal/high Low

TIBC

Soluble transferrin receptor Normal
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DIFFERENTIAL

n Causes of iron deficiency include blood loss from menstruation, GI bleed, 
and frequent phlebotomy. Inadequate iron ingestion or poor iron absorp-
tion is rare; the latter is sometimes associated with celiac disease.

n Anemia of chronic disease (ACD): Table 9.2 distinguishes ACD from 
iron deficiency.

n Lead poisoning: Presents with  RBC protoporphyrin, basophilic stip-
pling, and lead lines on the gums (the classic risk factor is occupation as a 
painter because of the lead in paint).

DIAGNOSIS

n Classic findings are microcytic, hypochromic RBCs on peripheral smear 
with marked anisocytosis (see Figure 9.2). However, these findings are 
present in only a minority of patients.

n Serum ferritin is the most useful screen for iron deficiency. Values of 
< 12 µg/L are diagnostic of iron deficiency. Although normal values do 
not rule it out, values of > 100 µg/L make iron deficiency unlikely. Other 
iron indices are listed in Table 9.2.

n Bone marrow biopsy is rarely indicated.
n A therapeutic trial of iron may be diagnostic. Reticulocytosis from iron 

typically begins 3–5 days after iron therapy. An  in hemoglobin lags be-
hind by several days.

 
KEY FACT

The most common presentation of 
celiac disease is iron deficiency anemia 
that is refractory to oral iron therapy.

 
KEY FACT

The total iron-binding capacity (TIBC) is 
often the simplest test to differentiate 
ACD from iron deficiency. TIBC is low in 
ACD and high in iron deficiency.

 
KEY FACT

A ferritin level of < 12 g/L is diagnostic 
of iron deficiency.

T A B L E  9 . 1 .   Classification of Hypoproliferative Anemias

MICROCYTIC (MCV < 80) MACROCYTIC (MCV > 100) NORMOCYTIC (MCV 80–100)

“TAIL”:

Thalassemia trait

Anemia of chronic disease 

(ACD)

Iron deficiency

Lead toxicity

Megaloblastic:
n B12, folate deficiency

n Myelodysplasia

n Myeloma

n Aplastic anemia

n Pure red cell aplasia

n Drug-induced bone 

marrow suppression

n Alcohol

Nonmegaloblastic:
n Liver disease

n Hypothyroidism

ACD

Aplastic anemia

Myelodysplasia

Renal insufficiency

Mixed disorder

Early disease process

T A B L E  9 . 2 .   ACD vs. Iron Deficiency Anemia

VARIABLE ACD IRON DEFICIENCY

MCV Normal/low Low

RDW Normal Normal or 

Ferritin Normal/high Low

TIBC

Soluble transferrin receptor Normal
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529

HEMATOLOGY, ONCOLOGY,
ALLERGY, AND IMMUNOLOGY

Patients with sickle cell trait have the defect in only one beta-globin chain 
and sickle only under conditions of severe hypoxia.

Patients most commonly present with vaso-occlusive pain crisis, but numer-
ous other presentations are possible (see below and Table 9.4).

PATHOPHYSIOLOGY

Deoxygenated RBCs take on sickle shape → obstruction of RBCs in micro-
circulation → vaso-occlusive ischemic tissue injury. Sickled cells are seques-
tered and destroyed by liver and spleen.

VASO-OCCLUSIVE PAIN CRISIS

Most common manifestation of sickle cell crisis.

SYMPTOMS/EXAM

■ Pain in ribs, back, limbs.
■ Pattern of pain is usually consistent from crisis to crisis and may last 5–7 days.

DIAGNOSIS

■ Lab fi ndings c/w extravascular hemolysis
■ CBC ± reticulocyte count (if Hb ↓ from baseline) to evaluate for aplastic crisis
■ UA, CXR, cultures to evaluate for infection

Patients should avoid hypoxia 

or dehydration because they 

may precipitate or exacerbate 

sickling.

T A B L E  9 . 4 .  Other Presentations of Sickle Cell Disease

DISEASE SYMPTOMS TREATMENT

Stroke

Leg ulcers

Aphasia, hemiparesis, 

visual changes

Ulceration usually of the 

medial malleoli

Exchange transfusions to HbS

< 25%.

Rest, elevate leg, local wound care.

Priapism

Infections

Sustained erection, 2º 

vaso-occlusive crisis

Signs of sepsis,

meningitis, pneumonia, 

osteomyelitis

Aspiration of corpus cavernosum with 

saline irrigation and injection of

phenylephrine, surgical intervention if no 

response after 12 h. Exchange transfusion 

often used (uncertain effi cacy).

Increased susceptibility to encapsulated 

organisms.

Low threshold for broad-spectrum

antibiotics.

Adhere to immunization schedule.  

Cholelithiasis

Osteonecrosis

Osteomyelitis

Intermittent RUQ pain

Pain at affected joint 

(most commonly 

humeral and femoral 

heads)

Bone pain, fever

Elective cholecystectomy.

Analgesia, avoid weight bearing,

arthroplasty

Antibiotics for S. aureus and Salmonella
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Presents with symptoms of anemia and underlying 
disorders (eg, infectious diseases, rheumatologic disorders, 
cancer). 
 

 

Thalassemia 
 

 

In normal patients, adult hemoglobin (HbA) is primarily (97–
99%) com- posed of two   chains plus two   chains ( 2 2). In 
thalassemia, there is a   amount of either   or   chain. As a 
result, HbA is  , while there is an   in variant forms of 
hemoglobin such as HbA2 and HbF.  
 a -thalassemias: Seen in patients from Southeast Asia 
and China; rarely seen in African Americans. 
b  -thalassemias: Seen in patients from the Mediterranean; 
rarely seen in Asians or African Americans. 
The severity of  -thalassemia depends on the number of  -
globin genes functioning  
b -thalassemia can be further subdivided into three types:  -
thalassemia major, intermedia, and minor  
Dx: Peripheral smear typically shows microcytosis, 
hypochromia, and ba- sophilic stippling (b -thalassemia 
only). With increasing severity,   nucleated RBCs and target 
cells are seen. 

 

 
Vitamin B12 and folic 

acid deficiency anemia 
 
 

 

The absorption of vitamin B12 requires many factors, 
including the secretion of intrinsic factor (IF) from the 
stomach and an intact terminal ileum. Vegans are at high 
risk for B12 deficiency, as B12 comes solely from animal 
products, whereas folate is derived from green, leafy 
vegetables. In developed countries, the 1° cause of B12 
deficiency is pernicious anemia (PA) due to autoimmune 
destruction of parietal cells. PA is associated with other 
autoimmune disorders, including thyroiditis, vitiligo, and 
Addison’s disease. 
 
SYMPTOMS/EXAM 
Glossitis and atrophic gastritis (in PA). 
Mild icterus due to ineffective erythropoiesis, causing 
intramedullary hemolysis. 
Neurologic findings are present only in B12 deficiency and 
include the following: 
Peripheral sensory neuropathy: Paresthesias in the distal 
extremities. 
Posterior column findings: Loss of vibratory sensation and 
proprioception; gait instability. 
Dementia or more subtle personality changes may occur at 
any time (“megaloblastic madness”). 
Neurologic changes are not always reversible with B12 
replacement. 
 

 

DIAGNOSIS 
Labs: 
Low serum B12 level or RBC folate level 
(RBC folate level is more re- flective of 
long-term folate levels than serum folate 
level). 
Anemia with an MCV > 100 (may see one 
without the other). 
Significant elevations in LDH and 
elevations in indirect bilirubin. 
Pancytopenia is seen in severe cases. 
levels of homocysteine or methylmalonic 
acid (MMA) may be seen. MMA is a more 
sensitive test than B12 level and should be 
checked when B12 is in the lower part of 
the normal range. 
Smear: Macro-ovalocytes and 
hypersegmented neutrophils (any neutro- 
phil with   6 lobes or the majority with   4 
lobe). 
Bone marrow: Megaloblastic 
(hypercellular,   myeloid/erythroid ratio, 
enlarged RBC precursors with relatively 
immature nuclei); may mimic the blastic 
appearance of acute leukemia. 
Schilling test: Establishes the cause of 
B12 deficiency. Stages I and II may be 
combined by using different radioactive 
labels for each step (see Figure 9.4). This 
test is rarely done now. 
Antibodies: Anti-IF antibodies are highly 
specific for PA as the cause of B12 
deficiency. Anti–parietal cell antibodies are 
less sensitive and specific. 
 

TREATMENT 
Parenteral B12: Recommended for the 
initial treatment of B12 deficiency in light of 
the possibility of generalized 
malabsorption. 
Initial replacement: Give 100 μg IM daily   
1 week, then every week   1 month. 
Maintenance: Give 100 μg IM every 
month. 
Oral B12: Equally effective for routine 
replacement, assuming that the patient is 
capable of absorbing. The recommended 
dose is 1–2 mg PO daily.  
Oral folate: A dose of 1 mg PO daily is 
adequate for folate deficiency. 
   

 
G6PD deficiency 

anemia 

 

glucose-6-phosphate dehydrogenase (G6PD) deficiency is 
an X-linked enzymatic defect common in blacks that can 
result in hemolysis after acute illnesses or intake of oxidant 
drugs (including salicylates and sulfonamides 

Diagnosis is based on assay for G6PD, 
although tests are often falsely negative 
during acute hemolysis.  

Treatment is supportive. 
 

 

SYMPTOMS/EXAM

The clinical manifestations of sickle cell anemia are due to unstable sickle 
cells that hemolyze and aggregate to cause vaso-occlusion.
n Acute vaso-occlusion: Manifests as pain crises, acute chest syndrome, pria-

pism, stroke, and splenic sequestration.
n Chronic vaso-occlusion: Presents as renal papillary necrosis, avascular ne-

crosis, autosplenectomy, and retinal hemorrhage (see Figure 9.8).
n Chronic hemolytic anemia: Presents as jaundice, pigment gallstones, and 

aplastic crisis.
n Pain crises: 

n Can result from vaso-occlusion in any organ or tissue, typically in 
bones.

n Triggered by factors that promote sickling: hypoxia, dehydration, and 
infection.

n Commonly manifest as pain in the back and long bones lasting for 
hours to days.

n Acute chest syndrome: 
n Results from vaso-occlusion in the pulmonary microvasculature;  

mortality.
n Characterized by chest pain, hypoxia, fever, pulmonary infarcts, or 

infiltrates on CXR.
n May be impossible to differentiate from pulmonary embolism (PE) and 

pneumonia.
n Repeated episodes can lead to pulmonary hypertension and cor pulmo-

nale.

F I G U R E  9 . 7 .   Sickle cell anemia. Multiple sickle forms are characteristic. (Reproduced with 
permission from USMLERx.com.)

F I G U R E  9 . 6 .   -thalassemia in-
termedia. Note the microcytic and 
hypochromic RBCs. Many elliptical and 
teardrop-shaped red blood cells can also 
be seen. (Reproduced with permission from Fauci 
AS et al. Harrison’s Principles of Internal Medicine, 17th 
ed. New York: McGraw-Hill, 2008, Fig. 99-5.)

350 CHAPTER 9 HEMATOLOGY

D
ow

nloaded by [ Florida International U
niversity 131.94.16.10] at [06/17/16]. C

opyright ©
 M

cG
raw

-H
ill G

lobal Education H
oldings, LLC

. N
ot to be redistributed or m

odified in any w
ay w

ithout perm
ission.

SICKLE CELL ANEMIA

A 30-year-old woman with sickle cell disease presents to the hospital with 
left-sided weakness. She has had many episodes of acute chest syndrome. 
Her medications include folic acid and hydroxyurea. MRI is consistent with 

an acute infarction in the right MCA territory. What is an appropriate means of 
preventing stroke in sickle cell disease patients? 

Monthly erythrocyte transfusions of two units per month in adults  stroke 
recurrence. 

Characterized by a homozygous defect in the -globin gene that produces 
HbS. Heterozygotes have the sickle cell trait and are clinically normal except 
under extreme stress. Sickling is  by dehydration, acidosis, or hypoxia. Pe-
ripheral smear shows target cells, Howell-Jolly bodies, and classic sickle 
cells (see Figure 9.7).

T A B L E  9 . 7 .   Differential Diagnosis of -Thalassemias

-THALASSEMIA TRAIT HEMOGLOBIN H DISEASE HYDROPS FETALIS

-globin chains 2–3 1 0

Hematocrit 28–40% 22–32% N/A

Hemoglobin electrophoresis Normal 10–40% HbH N/A

Clinical course Normal life span Chronic hemolytic anemia, 

exacerbated by stress

Universally lethal as neonate

T A B L E  9 . 8 .   Differential Diagnosis of -Thalassemias

-THALASSEMIA MAJOR  
(COOLEY’S ANEMIA) -THALASSEMIA INTERMEDIA -THALASSEMIA MINOR

-globin synthesis Almost complete absence Moderately Near normal (heterozygous)

Hematocrit < 10% without transfusions Variably low 28–40%

HbA 0% 0–30% 80–95%

HbA2 4–10% 0–10% 4–8%

HbF 90–96% 90–100% 1–5%

Life span 20–30 years Adult Normal

Transfusion dependent Yes Variable No

Clinical notes Bony anomalies, 

hepatosplenomegaly, jaundice, 

transfusional iron overload

Mild bony anomalies; mild 

hepatosplenomegaly

Asymptomatic; mild microcytic 

anemia
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DIAGNOSIS

n Labs:
n Low serum B12 level or RBC folate level (RBC folate level is more re-

flective of long-term folate levels than serum folate level).
n Anemia with an MCV > 100 (may see one without the other).
n Significant elevations in LDH and elevations in indirect bilirubin.
n Pancytopenia is seen in severe cases.
n  levels of homocysteine or methylmalonic acid (MMA) may be seen. 

MMA is a more sensitive test than B12 level and should be checked 
when B12 is in the lower part of the normal range.

n Smear: Macro-ovalocytes and hypersegmented neutrophils (any neutro-
phil with  6 lobes or the majority with  4 lobes; see Figure 9.3).

n Bone marrow: Megaloblastic (hypercellular,  myeloid/erythroid ratio, 
enlarged RBC precursors with relatively immature nuclei); may mimic 
the blastic appearance of acute leukemia.

 
KEY FACT

MMA is a more sensitive test than 
B12 level to evaluate for serum B12 
deficiency. In patients with borderline 
B12 levels, an  MMA is diagnostic of B12 
deficiency. 

 
KEY FACT

In a patient with B12 deficiency, anti-IF 
antibodies are virtually diagnostic for PA 
as the cause of B12 deficiency.

T A B L E  9 . 3 .   Causes of B12/Folate Deficiency

B12 DEFICIENCY FOLATE DEFICIENCY

Dietary deficiencies—very rare; typically found in 

strict vegans

 IF—the most common cause; typically from PA 

(autoimmune destruction of parietal cells)

Gastrectomy

Ileal resection

Crohn’s disease

Tapeworm infestation (Diphyllobothrium latum)

Bacterial overgrowth of terminal ileum

Inadequate intake: 
n Malnutrition

n Alcoholism

n Malabsorption (eg, tropical sprue)

 demand:
n Pregnancy

n Hemodialysis (folate lost in dialysate)

n Chronic hemolytic anemia

n Psoriasis

F I G U R E  9 . 3 .   Megaloblastic anemia. Note the macro-ovalocytes and hypersegmented neu-
trophil. (Reproduced with permission from USMLERx.com.)
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n Schilling test: Establishes the cause of B12 deficiency. Stages I and II may 
be combined by using different radioactive labels for each step (see Figure 
9.4). This test is rarely done now.

n Antibodies: Anti-IF antibodies are highly specific for PA as the cause of 
B12 deficiency. Anti–parietal cell antibodies are less sensitive and specific.

TREATMENT

n Parenteral B12: Recommended for the initial treatment of B12 deficiency 
in light of the possibility of generalized malabsorption.

n Initial replacement: Give 100 µg IM daily  1 week, then every week  1 
month.

n Maintenance: Give 100 µg IM every month.
n Oral B12: Equally effective for routine replacement, assuming that the pa-

tient is capable of absorbing. The recommended dose is 1–2 mg PO daily.
n Oral folate: A dose of 1 mg PO daily is adequate for folate deficiency.

 
KEY FACT

In patients with PA, be on the lookout 
for other autoimmune disease 
commonly associated with PA, such as 
vitiligo, thyroid disease, and Addison’s 
disease.

F I G U R E  9 . 4 .   Algorithm for the diagnosis of B12 deficiency.

Stage I — patient given large dose of parenteral B12
and small oral dose of radioactive B12

Urinary excretion of
radioactive B12

−

−

+

+

Abnormal B12 absorption
Go to Stage II

Normal B12 absorption
Stop testing

Stage II — patient given large dose of parenteral B12
and small oral dose of radioactive B12 complexed
with intrinsic factor (IF)

Urinary excretion of
radioactive B12

Abnormal IF absorption;
defect in terminal ileum
Consider Stage III

Normal IF absorption
Diagnosis: pernicious anemia

Stage III — Patient treated with antibiotics;
then phase II repeated. If normal, then B12
malabsorption due to bacterial overgrowth is
cause of deficiency.
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Acute/chronic  

myelogenous leukemia 
 
 
 

 

AML:  Malignant transformation and uncontrolled proliferation of an 
abnormally differentiated, long-lived myeloid progenitor cell results in high 
circulating numbers of immature blood forms and replacement of normal 
marrow by malignant cells. 
Uncommon in children, but incidence increases steadily after age 25; more 
common in men than women 
■ Presenting complaint often bleeding as a result of thrombocytopenia 
■ Often preceded by polycythemia vera or myelodysplasia  
Symptoms include fatigue, pallor, easy bruising and bleeding, fever, and 
infection; symptoms of extramedullary leukemic infiltration are present in 
only about 5% of patients (often as skin manifestations). 
 Examination of peripheral blood smear and bone marrow is diagnostic. 
Treatment includes induction chemotherapy to achieve remission and 
postremission chemotherapy (with or without stem cell transplantation) to 
avoid relapse. 

CML:  An excessive accumulation of neutrophils defined by chromosomal 
translo- cation t(9;22), the Philadelphia chromosome, producing the fusion 
protein BCR-ABL. 
 SYMPTOMS/EXAM 
Typically presents with an asymptomatic   in WBC count or with nonspe- 
cific fatigue, night sweats, and hepatosplenomegaly. 
Leukostasis syndrome includes visual disturbances, headache, dyspnea, 
MI, TIA/CVA, and priapism, which are typically seen when the WBC count 
is > 300,000/μL. 
DIAGNOSIS 
Markedly   neutrophil count. 
Basophilia, eosinophilia, and thrombocytosis may also be seen (see Figure 
The Philadelphia chromosome is present in 90–95% of cases.  
Detecable by cytogenetics or by PCR for the BCR-ABL fusion gene, 
performe on peripheral WBCs. 
Leukocyte alkaline phosphatase is low but rarely necessary. 
Bone marrow biopsy is not necessary for diagnosis but is often done to de-
termine the prognosis. 
TREATMENT 
First line: Major remissions can virtually always be achieved with imat- 
inib mesylate (Gleevec). After five years, > 80% of patients remain in cy- to 
genetic remission. The only curative therapy remains allogeneic bone 
marrow transplanta-tion. 
Temporizing therapies to   WBC counts include hydroxyurea,  -interferon, 
and low-dose cytarabine. 

Acute/chronic 
lymphocytic Leukemia 

 
 
 
 

 

ALL: the most common pediatric cancer; it also strikes adults of all ages. 
Malignant transformation and uncontrolled proliferation of an abnormally 
differentiated, long-lived hematopoietic progenitor cell results in a high 
circulating number of blasts, replacement of normal marrow by malignant 
cells, and the potential for leukemic infiltration of the CNS and abdominal 
organs.  
Symptoms include fatigue, pallor, infection, bone pain, and easy bruising 
and bleeding. 
Examination of peripheral blood smear and bone marrow is usually 
diagnostic.  
Treatment typically includes combination chemotherapy to achieve 
remission, intrathecal chemotherapy for CNS prophylaxis and/or cerebral 
irradiation for intracerebral leukemic infiltration, consolidation 
chemotherapy with or without stem cell transplantation, and maintenance 
chemotherapy for up to 3 yr to avoid relapse. 

CLL:   Abnormal accumulation of morphologically mature-appearing 
lymphocytes with a characteristic immunophenotype (CD5+, CD20+, and 
CD23+ B 
M4 and M5 AML commonly present with infiltration of the bones of the 
orbits, sinuses, maxilla (gingival changes), and jaw (numb chin). 
leukemia in adults. Median survival is 10–15 years. Autoimmune 
phenomena are common. 
 
EXAM/DIAGNOSIS 
Patients are often identified in the early stage of disease by an   lympho- 
cyte count, flow cytometry, and smudge cells on peripheral blood smear  
Most patients are asymptomatic. 
Evaluation includes a detailed physical exam for lymphadenopathy, 
organomegaly, flow cytometry of peripheral blood, and bone marrow 
biopsy (not always done). 
Evans’ syndrome is common in CLL and involves autoimmune hemo- 
lytic anemia and thrombocytopenia (ITP). 
Long periods of stability or very slow disease progression may occur over 
many years. 
Progression of CLL is marked by generalized lymphatic and/or splenic en- 
largement with concomitant pancytopenia. Complications of pancytope- 
nia, such as hemorrhage or infection, are a major cause of death. 
TREATMENT 
Treatment should be directed toward relieving disease-related symptoms, 
rapidly progressive disease, autoimmune hemolytic anemia or thrombocy- 
topenia, and infection. 
Many treatment approaches are available, including alkylating agents 
(chlorambucil, cyclophosphamide), nucleoside analogs (fludarabine, 
cladribine, pentostatin), and monoclonal antibodies (alemtuzumab). 
Treatment is highly effective in palliation but is not curative. Patients who 
are not symptomatic are generally not treated. 
For young patients, allogeneic bone marrow transplantation should be 
considered. 

Lymphomas

 

Feature Hodgkin Lymphoma Non-Hodgkin Lymphoma 

Nodal involvement Localized to a specific group of nodes Usually disseminated among > 1 nodal group 

Spread Tends to spread in an orderly, contiguous fashion Spreads noncontiguously 
Effect on Waldeyer ring and mesenteric 
lymph nodes 

Usually does not affect Commonly affects mesenteric nodes 
May affect Waldeyer ring 

Extranodal involvement Infrequent Frequent 
Stage at diagnosis Usually early Usually advanced 
Histologic classification in children Usually one with a favorable prognosis Usually high grade 

 

Hodgkin Lymphoma 
localized or disseminated malignant proliferation of cells of 
the lymphoreticular system, primarily involving lymph node 
tissue, spleen, liver, and bone marrow. Symptoms include 
painless lymphadenopathy, sometimes with fever, night 
sweats, unintentional weight loss, pruritus, splenomegaly, 
and hepatomegaly. Diagnosis is based on lymph node 
biopsy. Treatment is curative in about 75% of cases and 
consists of chemotherapy with or without radiation therapy. 

Non-Hodgkin Lymphoma 
Heterogeneous group of disorders involving malignant monoclonal proliferation of 
lymphoid cells in lymphoreticular sites, including lymph nodes, bone marrow, the spleen, 
the liver, and the GI tract. Presenting symptoms usually include peripheral 
lymphadenopathy. However, some patients present without lymphadenopathy but with 
abnormal lymphocytes in circulation. Compared with Hodgkin lymphoma, there is a 
greater likelihood of disseminated disease at the time of diagnosis. Diagnosis is usually 
based on lymph node or bone marrow biopsy or both. Treatment involves radiation 
therapy, chemotherapy, or both. Stem cell transplantation is usually reserved for salvage 
therapy after incomplete remission or relapse. 

SYMPTOMS/EXAM

n Typically presents with an asymptomatic  in WBC count or with nonspe-
cific fatigue, night sweats, and hepatosplenomegaly. 

n Leukostasis syndrome includes visual disturbances, headache, dyspnea, 
MI, TIA/CVA, and priapism, which are typically seen when the WBC 
count is > 300,000/µL.

DIAGNOSIS

n Markedly  neutrophil count.
n Basophilia, eosinophilia, and thrombocytosis may also be seen (see Figure 

9.9).
n The Philadelphia chromosome is present in 90–95% of cases. Detect-

able by cytogenetics or by PCR for the BCR-ABL fusion gene, performed 
on peripheral WBCs.

n Leukocyte alkaline phosphatase is low but rarely necessary.
n Bone marrow biopsy is not necessary for diagnosis but is often done to de-

termine the prognosis.

TREATMENT

n First line: Major remissions can virtually always be achieved with imat-
inib mesylate (Gleevec). After five years, > 80% of patients remain in cy-
togenetic remission.

n The only curative therapy remains allogeneic bone marrow transplanta-
tion.

n Temporizing therapies to  WBC counts include hydroxyurea, 
-interferon, and low-dose cytarabine.

 
KEY FACT

CML is associated with the Philadelphia 
chromosome, t(9;22), in 90–95% of 
cases. First-line treatment is generally a 
tyrosine kinase inhibitor called imatinib 
that targets the unique gene product of 
the Philadelphia chromosome, BCR-ABL.

F I G U R E  9 . 9 .   Chronic myelogenous leukemia. Peripheral blood smear of a 60-year-old 
man with a WBC count of 150,000/µL demonstrates markedly increased WBCs and large 
numbers of immature myeloid forms, including metamyelocytes, myelocytes, and promyelo-
cytes, as well as a large number of eosinophils and basophils. (Reproduced with permission from USMLERx.
com.)
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cells) in the blood, bone marrow, or lymphatic tissues. The most common 
leukemia in adults. Median survival is 10–15 years. Autoimmune phenom-
ena are common. 

EXAM/DIAGNOSIS

n Patients are often identified in the early stage of disease by an  lympho-
cyte count, flow cytometry, and smudge cells on peripheral blood smear 
(see Figure 14.19).

n Most patients are asymptomatic.
n Evaluation includes a detailed physical exam for lymphadenopathy, orga-

nomegaly, flow cytometry of peripheral blood, and bone marrow biopsy 
(not always done).

n Evans’ syndrome is common in CLL and involves autoimmune hemo-
lytic anemia and thrombocytopenia (ITP).

n Long periods of stability or very slow disease progression may occur over 
many years. 

n Progression of CLL is marked by generalized lymphatic and/or splenic en-
largement with concomitant pancytopenia. Complications of pancytope-
nia, such as hemorrhage or infection, are a major cause of death. 

TREATMENT

n Treatment should be directed toward relieving disease-related symptoms, 
rapidly progressive disease, autoimmune hemolytic anemia or thrombocy-
topenia, and infection.

n Many treatment approaches are available, including alkylating agents 
(chlorambucil, cyclophosphamide), nucleoside analogs (fludarabine, 
cladribine, pentostatin), and monoclonal antibodies (alemtuzumab).

n Treatment is highly effective in palliation but is not curative. Patients who 
are not symptomatic are generally not treated.

n For young patients, allogeneic bone marrow transplantation should be 
considered.

COMPLICATIONS

Richter’s transformation: In 3–10% of patients, CLL may transform into a 
large cell lymphoma characterized by fever, a rising LDH, and rapid enlarge-
ment of nodal disease. Associated with a very poor prognosis.

 
KEY FACT

Anemia in CLL may be due to warm-
antibody autoimmune hemolysis. A 
direct antiglobulin test (direct Coombs’ 
test) is typically .

 
KEY FACT

Treatment for CLL is not curative, and 
the natural history of CLL is generally 
indolent, so CLL patients who are not 
symptomatic are generally not treated. 

F I G U R E  1 4 . 1 9 .   Chronic lymphocytic leukemia. Peripheral blood smear showing mature-
appearing lymphocytes. Note the dense chromatin, scant cytoplasm, absence of nucleoli, and 
smudge cells. (Reproduced with permission from Kantarjian HM et al. MD Anderson Manual of Medical Oncology. New 
York: McGraw-Hill, 2006, Fig. 3-1.)
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Multiple myeloma 
 

 

Symptoms are due to two aspects of myeloma: 
Plasma cell infiltration: Lytic bone lesions, hypercalcemia, 
anemia, plasmacytomas. 
Paraprotein: Depression of normal immunoglobulins leads 
to infections; excess protein may cause renal tubular 
disease, amyloidosis, or a nar- rowed anion gap (due to 
positively charged paraproteins). 
 

  

SPEP with immunofixation electrophoresis (IFE), UPEP with IFE: To identify the M spike. 
Not all serum paraproteins are detectable in urine and vice versa. 
Bone marrow aspirate and biopsy (see Figure 9.10). 
Skeletal bone plain film survey: Lytic lesions are seen in 60–90% of patients  
Serum free light chains may be used to monitor response to therapy. 
 
TREATMENT: Myeloma is rarely curable. The exception is a patient who can receive 
allo- geneic stem cell transplantation.  
 
COMPLICATIONS: Infection, renal failure, pathologic bony fractures, hypercalcemia, 
anemia. 

 
Clotting factor 

disorders

 

Abnormal bleeding can result from disorders of the 
coagulation system, of platelets, or of blood vessels. 
Disorders of coagulation can be acquired or hereditary. 
The major causes of acquired coagulation disorders are: 
• Vitamin K deficiency 
• Liver disease 
• Disseminated intravascular coagulation 
• Development of circulating anticoagulants 
• Severe liver disease (eg, cirrhosis, fulminant 

hepatitis, acute fatty liver of pregnancy) may disturb 
hemostasis by impairing clotting factor synthesis. 

Because all coagulation factors are made in the liver, both 
the PT and PTT are elevated in severe liver disorders. (PT 
results are typically reported as INR.) Occasionally, 
decompensated liver disease also causes excessive 
fibrinolysis and bleeding due to decreased hepatic synthesis 
of alpha 2-antiplasmin. 
The most common hereditary disorder of hemostasis is 
von Willebrand disease (VWD) 
The most common hereditary coagulation disorders are 
The hemophilias 

Prolonged PTT with normal platelets and PT suggests hemophilia A or B. Factor VIII 
and IX assays are indicated. Inhibitors that specifically prolong the PTT include an 
autoantibody against factor VIII and antibodies against protein-phospholipid complexes 
(lupus anticoagulant). Clinicians suspect one of these inhibitors when a prolonged PTT 
does not correct after 1:1 mixing with normal plasma. 

 
Prolonged PT with normal platelets and PTT suggests factor VII deficiency. Congenital 
factor VII deficiency is rare; however, the short half-life of factor VII in plasma causes 
factor VII to decrease to low levels more rapidly than other vitamin K–dependent 
coagulation factors in patients beginning warfarin anticoagulation or in patients with 
incipient liver disease. 

 
Prolonged PT and PTT with thrombocytopenia suggest DIC, especially in association 
with obstetric complications, sepsis, cancer, or shock. Confirmation is by finding elevated 
levels of D-dimers (or fibrin degradation products) and decreasing plasma fibrinogen 
levels on serial testing. 

 
Prolonged PT or PTT with normal platelet count occurs with liver disease or vitamin K 
deficiency or during anticoagulation with warfarin, unfractionated heparin, or the newer 
oral inhibitors of thrombin or factor Xa. Liver disease is suspected based on history and is 
confirmed by finding elevations of serum aminotransferases and bilirubin; hepatitis testing 
is recommended.  

Hypercoagulable states

 

Hypercoagulable states can be defined as a group of inherited or acquired conditions 
associated with a predisposition to venous thrombosis (including upper and lower 
extremity deep venous thrombosis with or without pulmonary embolism, cerebral venous 
thrombosis, and intra-abdominal venous thrombosis), arterial thrombosis (including 
myocardial infarction, stroke, acute limb ischemia, and splanchnic ischemia), or both. 
Venous thromboembolic disease is the most common clinical manifestation resulting from 
hypercoagulable states. Although most inherited conditions appear to increase only the 
risk of venous thromboembolic events (VTEs), some of the acquired conditions have 
been associated with both VTEs and arterial thrombosis. These include cancer, 
myeloproliferative syndromes, antiphospholipid antibodies (APAs), 
hyperhomocysteinemia, and heparin-induced thrombocytopenia. 
 
Order: CBC, PT, PTT, factor V leiden 
 

Idiopathic 
Thrombocytopenic 

Purpura

 

Idiopathic thrombocytopenic purpura (ITP) is likely due to 
immune- mediated removal of platelets by the 
reticuloendothelial system. It may be an acute (mostly 
children) or chronic (mostly adults) process. Peak incidence 
occurs in children (2–6 years old) and adults (20–50 years 
old). Platelet counts of < 20,000/mm3 may cause life-
threatening hemorrhage. 
 
SYMPTOMS/EXAM 
■ In children, often follows a viral infection 
■ Petechiae, gingival bleeding, epistaxis, menorrhagia, GI 
bleeding, intracranial hemorrhage 
 

DIAGNOSIS 
■ Isolated thrombocytopenia on CBC. 
■ Peripheral smear with a small number of well-granulated platelets. 
■ Bone marrow biopsy shows no primary bone marrow disorder. 
TREATMENT 
■ Treatment is reserved for severe bleeding with platelets < 50,000/mm3 or platelet count 
< 10,000/mm3 without bleeding. 
For children, the majority have spontaneous remission within 2 months; children should 
avoid physical activity and NSAIDs. 
■ Prednisone 1–1.5 mg/kg/day. 
■ IVIG or anti-D immunoglobulin. 
■ Platelet transfusion is not normally indicated and should be limited to patients with life-
threatening hemorrhage. 
■ Those unresponsive to steroids and IVIG may need splenectomy or immune 
modulation therapy. 

Thrombotic 
Thrombocytopenic 

Purpura

 

Acute, fulminant disorders characterized by 
thrombocytopenia and microangiopathic hemolytic anemia. 
Other manifestations may include alterations in level of 
consciousness and kidney failure.  

Diagnosis requires demonstrating 
characteristic laboratory test 
abnormalities, including Coombs-negative 
hemolytic anemia.  

Treatment is plasma exchange and 
corticosteroids in adults and supportive 
care (sometimes including hemodialysis) 
in children; eculizumab is rarely indicated. 

 
 

n SPEP with immunofixation electrophoresis (IFE), UPEP with IFE: To 
identify the M spike. Not all serum paraproteins are detectable in urine 
and vice versa. 

n Bone marrow aspirate and biopsy (see Figure 9.10).
n Skeletal bone plain film survey: Lytic lesions are seen in 60–90% of pa-

tients (see Figure 9.11).
n Serum free light chains may be used to monitor response to therapy.

TREATMENT

Myeloma is rarely curable. The exception is a patient who can receive allo-
geneic stem cell transplantation. See Table 9.19 for treatment options. 

COMPLICATIONS

Infection, renal failure, pathologic bony fractures, hypercalcemia, anemia.

F I G U R E  9 . 1 0 .   Multiple myeloma 
on bone marrow aspirate. Note the 
increased number of oval-shaped plasma 
cells with eccentric nuclei, dense nucle-
oli, and perinuclear clear space. (Repro-
duced with permission from Fauci AS et al. Harrison’s 
Principles of Internal Medicine, 17th ed. New York: 
McGraw-Hill, 2008, Fig. 106-2.)
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C

F I G U R E  9 . 1 1 .   Multiple myeloma on plain film and CT. Characteristic lytic bony lesions 
of multiple myeloma involving the tibia and fibula (A) and the skull (B) as seen on plain films 
and the spine (C) as seen on CT. (Images A and C reproduced with permission from Lichtman MA et al. Williams 
Hematology, 8th ed. New York: McGraw-Hill, 2010, Fig. 109-13A. Image B reproduced with permission from Kantarjian HM. MD 
Anderson Manual of Medical Oncology. New York: McGraw-Hill, 2006, Fig. 8-1.)
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n SPEP with immunofixation electrophoresis (IFE), UPEP with IFE: To 
identify the M spike. Not all serum paraproteins are detectable in urine 
and vice versa. 

n Bone marrow aspirate and biopsy (see Figure 9.10).
n Skeletal bone plain film survey: Lytic lesions are seen in 60–90% of pa-

tients (see Figure 9.11).
n Serum free light chains may be used to monitor response to therapy.

TREATMENT

Myeloma is rarely curable. The exception is a patient who can receive allo-
geneic stem cell transplantation. See Table 9.19 for treatment options. 
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Infection, renal failure, pathologic bony fractures, hypercalcemia, anemia.
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n SPEP with immunofixation electrophoresis (IFE), UPEP with IFE: To 
identify the M spike. Not all serum paraproteins are detectable in urine 
and vice versa. 

n Bone marrow aspirate and biopsy (see Figure 9.10).
n Skeletal bone plain film survey: Lytic lesions are seen in 60–90% of pa-

tients (see Figure 9.11).
n Serum free light chains may be used to monitor response to therapy.

TREATMENT

Myeloma is rarely curable. The exception is a patient who can receive allo-
geneic stem cell transplantation. See Table 9.19 for treatment options. 

COMPLICATIONS

Infection, renal failure, pathologic bony fractures, hypercalcemia, anemia.
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on bone marrow aspirate. Note the 
increased number of oval-shaped plasma 
cells with eccentric nuclei, dense nucle-
oli, and perinuclear clear space. (Repro-
duced with permission from Fauci AS et al. Harrison’s 
Principles of Internal Medicine, 17th ed. New York: 
McGraw-Hill, 2008, Fig. 106-2.)
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F I G U R E  9 . 1 1 .   Multiple myeloma on plain film and CT. Characteristic lytic bony lesions 
of multiple myeloma involving the tibia and fibula (A) and the skull (B) as seen on plain films 
and the spine (C) as seen on CT. (Images A and C reproduced with permission from Lichtman MA et al. Williams 
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DIAGNOSIS

n Primarily a diagnosis of exclusion. The first step is to rule out 2° causes of 
thrombocytosis (see separate section).

n Diagnosed by a persistent platelet count of > 600,000/µL with no other 
cause of thrombocytosis.

n As with polycythemia vera, it can be associated with mutation of the ty-
rosine kinase JAK2 (found in 50% of patients). This is not part of the di-
agnostic criteria but can be useful in distinguishing essential thrombo-
cythemia from other causes of thrombocytosis.

TREATMENT

n No treatment is needed if there is no evidence of thrombotic phenomena 
and the platelet count is < 500,000/µL.

n Control platelet count with hydroxyurea, -interferon, or anagrelide.
n Consider platelet pheresis for elevated platelets with severe bleeding or 

clotting.

COMPLICATIONS

The risk of conversion to acute leukemia is approximately 5% over a patient’s 
lifetime.

Plasma Cell Dyscrasias

A group of disorders characterized by abnormal production of a paraprotein, 
often due to a monoclonal proliferation of plasma cells.

MULTIPLE MYELOMA

Symptoms are due to two aspects of myeloma:
n Plasma cell infiltration: Lytic bone lesions, hypercalcemia, anemia, 

plasmacytomas.
n Paraprotein: Depression of normal immunoglobulins leads to infections; 

excess protein may cause renal tubular disease, amyloidosis, or a nar-
rowed anion gap (due to positively charged paraproteins).

DIAGNOSIS

The diagnostic criteria for multiple myeloma are delineated below and sum-
marized in Table 9.18.

 
KEY FACT

The classic features of multiple 
myeloma are bone pain, anemia, 
hypercalcemia, and renal failure. 
However, don’t forget subtle clues such 
as a narrowed anion gap and proteinuria 
that is dipstick  and detected only on 
specific urine protein testing (eg, 24-
hour urine assay).

 
KEY FACT

Bone lesions in myeloma are purely 
osteolytic, so bone scans will be  and 
alkaline phosphatase will be normal. 
Order a plain film skeletal survey to 
evaluate for myeloma bone disease.

 
KEY FACT

The only potentially curative treatment 
for multiple myeloma is autologous 
stem cell transplantation, but this is 
feasible only in younger patients with 
good functional status.

T A B L E  9 . 1 8 .   Diagnostic Criteria for Multiple Myelomaa

MAJOR CRITERIA MINOR CRITERIA

Bone marrow with > 30% plasma cells.

Monoclonal spike on SPEP > 3.5 g/dL for IgG or > 2 g/dL for IgA, 

or  1 g/24 hours of light chain on UPEP in the presence of 

amyloidosis.

Plasmacytoma on tissue biopsy.

Bone marrow plasmacytosis 10–30%.

Monoclonal globulin spike less than the levels in column 1.

Lytic bone lesions.

Residual normal IgM < 50 mg/dL, IgA < 100 mg/dL, or IgG < 600 

mg/dL.

aDiagnosis is established with one major and one minor criterion or with three minor criteria.
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INFECTIOUS DISEASES (5%) 

Disease/Condition Description Diagnosis Treatment 
Tetanus

 

acute poisoning from a neurotoxin produced by Clostridium 
tetani. Symptoms are intermittent tonic spasms of voluntary 
muscles. Spasm of the masseters accounts for the name 
lockjaw  

Diagnosis is clinical. Treatment is with human tetanus immune 
globulin and intensive support. 

Pertussis 

 

Bordetella pertussis causes an infection of the lower 
airways leading to whoop- ing cough. It is most common in 
unimmunized younger children but also is found in 
adolescents. 
SYMPTOMS 
■ Catarrhal stage: Initial stage of cough, conjunctivitis, 
coryza for 1–2 weeks. 
■ Paroxysmal stage: Classic spasms of cough followed by 
whoop sound from sudden inspiration of air, lasting for 2–4 
weeks. Young children cannot generate sufficient force to 
produce the whoop. 
■ Convalescent stage: Chronic cough. 

Normal except during coughing spells. 
 
DIAGNOSIS 
■ Clinical. 
■ Chest X-ray: classically shows shaggy 
right heart border but more often 
unremarkable. 
■ Nasopharyngeal culture or PCR of 
nasopharyngeal secretions is confirmative. 

Antibiotics (azithromycin) 
■ Chemoprophylaxis for close contacts 
■ Admit if < 6 months of age 
 
COMPLICATIONS 
■ Apnea 
■ Airway obstruction 
■ Pneumonia 

Tuberculosis  
 

 
 

 

Infection with Mycobacterium tuberculosis, a slow-growing 
aerobic rod, affects approximately one-third of the world’s 
population. 
■ Transmitted human-to-human via respiratory droplets; the 
lungs are the major site of infection. 
■ Humans are the only natural reservoir and usually must 
be in confined environments over extended periods of time 
to transmit the disease. 
 
RF:  Immunocompromise (eg, chronic steroids, HIV, 
transplant) Older age 
Substance abuse 
Tobacco use 
Malnutrition 
Systemic diseases (eg, silicosis, DM, renal failure) Close 
contact with infected person 
Crowded living conditions 
Travel to endemic areas 
Health- or residential-care work 
Recent immigration 
 
Primary infection in immunocompetent host → small 
number of organisms contained in granulomas or spread 
through the body → latent (dormant) infection and +PPD. 
■ Host becomes immunocompromised (eg, HIV, 
malignancy, immunosup- pressant medications) → 
reactivation of latent disease and symptoms. 
■ Hematogenous spread during primary or reactivation → 
miliary TB.  
 
SYMPTOMS/EXAM 
■ Primary TB 
■ Usually asymptomatic, but a small number of cases may 
develop progressive primary infection, resembling 
community-acquired pneumonia. 
■ Latent TB 
■ No symptoms of active disease, PPD+. 
■ False-negative PPDs are seen most commonly with 
immunocompromised, recent TB infection (< 10 weeks), 
age < 6 months, recent live virus immunization. 
■ Reactivation disease 
■ Pulmonary TB: Persistent cough, malaise, night sweats, 
fever, weight loss, and hemoptysis. 
■ Extrapulmonary TB: Sites include lymph node (most 
common), pleura, genitourinary tract, bones and joints, 
pericardium, and meninges. 

CXR: 
■ Primary TB: May be completely normal or reveal nonspecific infiltrate in any region of 
the lung. This infiltrate in association with regional 
lymphadenopathy is termed the Ghon complex. PPD will be positive. 
■ Reactivation TB: Upper lobe infiltrates with or without cavitation is most common 
findings, though atypical patterns (eg, lower lobe, effusion only) 
may be seen. 
Sputum smears are stained for acid-fast bacilli. 
■ Cultures of sputum, blood, or tissue are the gold standard for diagnosing 
active infection but may take weeks to grow. 
■ Latent infection can be diagnosed via the tuberculin skin test or the 
interferon gamma release assay (IGRA) that detect the host immune response to the 
organism. The IGRA has an advantage in that there is no cross reactivity with the 
tuberculin vaccine (BCG). The tuberculin skin test is interpreted as positive based on the 
degree of induration (not red- ness) in a given patient risk group: 
■ Low-risk individuals (eg, aged > 4 years, without any risk factors): > 15 mm 
■ Average risk individuals: > 10 mm 
■ High risk patients (HIV, TB close contact, concerning CXR, transplants, chronic 
steroids): > 5 mm 
■ Many foreign-born patients may have been immunized with BCG, the ther- 
apeutic effectiveness of which is unclear. Therefore, the CDC recommends that history of 
such is ignored when interpreting the PPD response. 
 

 
Latent TB (newly +PPD): 6–9 months of INH or 3 months of INH plus rifapentine. 
■ Active TB: Initial therapy with four drugs is now recommended until a multi–drug-
resistant strain can be ruled out by culture. There are six first- line drugs now commonly 
employed: INH, rifampin, pyrazinamide, etham- butol, rifabutin, and rifapentine. The drugs 
are selected for treatment based on local practice, patterns of resistance, and patient 
tolerance. Baseline labs, particularly liver function tests, are indicated before use of these 
drugs. 
■ Corticosteroids: For TB meningitis and pericarditis.  
COMPLICATIONS 
■ Hemoptysis, pneumothorax, bronchiectasis, or empyema may be seen with pulmonary 
disease 
■ Disseminated disease 
■ Adverse drug reactions, eg, hepatitis, secondary to INH 
■ Inadequate therapeutic effect of warfarin, steroids, OCPs, oral hypoglycemics, digoxin, 
anticonvulsants, and methadone secondary to treatment with INH 
 

Parasitic infections

 

There are 3 types of parasites: protozoa, helminths (worms), and ectoparasites such as scabies and lice. 
 
Protozoa are single-celled organisms that multiply by simple binary division (see Intestinal Protozoa and in 
Extraintestinal Protozoa). Protozoa can multiply in their human hosts, increasing in number to cause 
overwhelming infection. With rare exceptions, protozoan infections do not cause eosinophilia. 
 
Helminths are multicellular and have complex organ systems. Helminths can be further divided into 
Roundworms (nematodes) 

 
Flatworms (platyhelminthes), which include tapeworms (cestodes—see Cestodes (Tapeworms)) and 
flukes (trematodes—see Trematodes (Flukes)) 

 
Some parasites have adapted to living in the lumen of the intestine where conditions are anaerobic; others 
reside in blood or tissues in aerobic conditions. 

 
In contrast to protozoa, helminths do not multiply in humans but can elicit eosinophilic responses when 
they migrate through tissue. Most helminths have complex life cycles that involve substantial time outside 
their human hosts. A few, including Strongyloides stercoralis, Capillaria philippinensis, and Hymenolepis 
nana, can increase in number because of autoinfection (offspring reinfect the same host rather than being 
shed to infect another host). In strongyloidiasis, autoinfection can result in life-threatening, disseminated 
hyperinfections in immunosuppressed people, particularly those taking corticosteroids. 

Fecal antigen tests that are sensitive and 
specific are available for 

 
G. intestinalis, Cryptosporidium sp, E. 
histolytica 

 
Microscopic diagnosis may require several 
samples, concentration methods, and 
special stains; thus, the laboratory should 
be notified which pathogen or pathogens 
are suspected. Some patients require 
semi-invasive diagnostic techniques such 
as endoscopic biopsy  

 
Molecular diagnosis using PCR-based 
assays is available for some enteric 
protozoa and holds promise for the future 

587

THORACIC AND RESPIRATORY
DISORDERS

PATHOPHYSIOLOGY

■ Primary infection in immunocompetent host → small number of organisms 
contained in granulomas or spread through the body → latent (dormant) 
infection and +PPD.

■ Host becomes immunocompromised (eg, HIV, malignancy, immunosup-
pressant medications) → reactivation of latent disease and symptoms.

■ Hematogenous spread during primary or reactivation → miliary TB.

SYMPTOMS/EXAM

■ Primary TB
■ Usually asymptomatic, but a small number of cases may develop progres-

sive primary infection, resembling community-acquired pneumonia.
■ Latent TB

■ No symptoms of active disease, PPD+.
■ False-negative PPDs are seen most commonly with immunocompro-

mised, recent TB infection (< 10 weeks), age < 6 months, recent live virus 
 immunization. 

■ Reactivation disease
■ Pulmonary TB: Persistent cough, malaise, night sweats, fever, weight 

loss, and hemoptysis.
■ Extrapulmonary TB: Sites include lymph node (most common), 

pleura, genitourinary tract, bones and joints, pericardium, and menin-
ges. See Table 10.13 for clinical clues. 

DIAGNOSIS

■ CXR:
■ Primary TB: May be completely normal or reveal nonspecifi c infi ltrate 

in any region of the lung. This infi ltrate in association with regional 
lymphadenopathy is termed the Ghon complex. PPD will be positive.

■ Reactivation TB: Upper lobe infi ltrates with or without cavitation is most 
common fi ndings, though atypical patterns (eg, lower lobe, effusion only) 
may be seen. 

T A B L E  1 0 . 1 3 .  Clinical Clues with Extrapulmonary TB

EXTRAPULMONARY LOCATION CLINICAL CLUE

Meninges Lumbar puncture:

 High opening pressure and protein

 Lymphocyte predominance

 ↓Glucose

Pleura Exudative pleural effusion with predominance of 

lymphocytes and pleural fl uid glucose < 60 mg/dL

Genitourinary tract Urinary tract complaints

WBCs without bacteria on UA

Miliary (disseminated) Abnormal CBC

Hepatosplenomegaly

Lymphadenopathy

Hyponatremia

CXR with millet seed-like densities

Blok_Ch10_p565-608 .indd   587 4/19/12   10:50 AM
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Toxoplasmosis

 

Infection with Toxoplasma gondii. Symptoms range from 
none to benign lymphadenopathy (a mononucleosis-like 
illness) to life-threatening CNS disease or involvement of 
other organs in immunocompromised people. Encephalitis 
can develop in patients with AIDS and low CD4 counts. 
Retinochoroiditis, seizures, and intellectual disability occur 
in congenital infection.  

Diagnosis is by serologic tests, histology, 
or PCR. 

Treatment is most often with 
pyrimethamine plus either sulfadiazine or 
clindamycin. Corticosteroids are given 
concurrently for retinochoroiditis. 

Lyme disease

 

A tick-borne illness caused by Borrelia burgdorferi (found in 
the Northeast, mid-Atlantic, and upper Midwest more than 
the West). Prevalence is based on the distributions of the 
tick vectors Ixodes scapularis (found in the North- east and 
upper Midwest) and Ixodes pacificus (found in the West). 
Transmit- ted primarily by nymphal stages that are active in 
late spring and summer. Requires tick attachment for > 24 
hours. 
SYMPTOMS/EXAM 
Early localized infection: Occurs one week (3–30 days) after 
the tick bite. Presents with erythema migrans (60–80%), 
which appears as an expand- ing red lesion with “bull’s eye” 
central clearing on the thigh, groin, or axilla. Often 
accompanied by fever, myalgias, and lymph- adenopathy. 
Early disseminated infection: 
Occurs days to weeks after onset of the initial erythema 
migrans lesion. 
Skin lesions are like erythema migrans but are smaller and 
often multiple. 
Neurologic involvement may include cranial neuritis (CN VII 
palsyis most common and may be bilateral), peripheral 
neuropathy, and/ or aseptic meningitis. Cardiac 
abnormalities include AV block (rarely requiring a 
permanent pacemaker), myopericarditis, and mild left ven- 
tricular dysfunction. 
Migratory myalgias, arthralgias, fatigue, and malaise are 
common dur- ing this phase. 
Late Lyme disease: 
Occurs months to years later in untreated patients. Arthritis 
may develop in large joints (commonly the knee; shows 
PMN predominance) or small joints. Attacks last weeks to 
months with complete remission between recurrences and 
become less frequent over time. 
Chronic neurologic findings include subacute 
encephalopathy (mem- ory, sleep, or mood disturbances) 
and peripheral sensory polyneuropa- thy (pain or 
paresthesias; abnormal EMG). 
Congenital Lyme disease: Cases of congenital 
transmission resulting in fetal death have been reported. 

DIAGNOSIS 
The testing strategy depends on the 
pretest probability of disease (per the 
American College of Physicians 1997 
guidelines): 
High likelihood (> 80%, eg, erythema 
migrans in an endemic area): Clinical 
diagnosis is sufficient. Serology is often   
in early disease and is not needed to 
confirm the diagnosis. 
Low likelihood (< 20%, eg, nonspecific 
complaints with no objective findings): 
Serologic testing is not indicated, and 
patients should not be treated ( results will 
likely be false). 
Intermediate likelihood (20–80%, eg, 
some typical findings and resi- dence in an 
endemic area): Combine ELISA with a 
confirmatory West- ern blot (as with HIV). 
In the first month of symptoms, test IgM 
and IgG antibodies in acute and 
convalescent sera; later, test only IgG 
antibodies. 
Patients with neuroborreliosis usually have 
a  serum serology. CSF anti- body testing 
is not necessary. 
PCR of plasma and tissue (but not CSF) is 
sensitive, but no guidelines ex- ist. 

 

 

TREATMENT 
Early Lyme disease: Doxycycline or 
amoxicillin   14–21 days. In the pres- ence 
of meningitis, radiculopathy, or third-
degree AV block, treat with cef- triaxone   
14–28 days (or, alternatively, doxycycline). 
Treatment response for early Lyme 
disease is excellent. 
Late Lyme disease: Treat arthritis with 
doxycycline or amoxicillin   28 days. Treat 
late neurologic disease with ceftriaxone   
14–28 days; response may be slow and 
incomplete. 
PREVENTION 
Patients in endemic areas with a tick that 
is partially engorged or attached for > 24 
hours may benefit from doxycycline PO   1 
dose. Testing of ticks for infectious 
organisms is not recommended. Lyme 
disease vaccine is no longer available. 
COMPLICATIONS 
Some patients may have treatment-
resistant (autoimmune) arthritis for months 
to years despite appropriate antibiotics. B 
burgdorferi DNA is not found in the joint, 
and patients do not respond to antibiotics. 
Following appropriately treated Lyme 
disease, some patients may de- velop 
poorly defined, subjective complaints 
(myalgias, arthralgias, fatigue, memory 
impairment). These patients do not benefit 
from repeated or prolonged antibiotic 
treatment. The most common reason for 
apparent antibiotic failure in Lyme disease 
is misdiagnosis. 
 

Rocky mountain 
spotted fever

 

A tick-borne illness caused by Rickettsia rickettsii. The 
vector is the Dermacen- tor tick, which needs to feed for 
only 6–10 hours before injecting the organ- ism (a much 
shorter attachment time than for Lyme disease). Most 
commonly found in the mid-Atlantic and South Central 
states (not the Rocky Mountain states). The highest rates 
are seen in late spring and summer and in children and men 
with occupational tick exposures. 
 SYMPTOMS/EXAM 
Initial symptoms (seven days after a tick bite) are fever, 
myalgias, and headaches. 
A maculopapular rash (found in 90% of cases) starts four 
days later and progresses to petechiae or purpura. The rash 
first appears on the wrists and ankles and then spreads 
centrally and to the palms and soles. 
Patients may develop severe headache, irritability, and 
even delirium or coma. 

DIFFERENTIAL 
Meningococcemia, measles, typhoid fever, 
ehrlichiosis (HME or HGA), viral 
hemorrhagic fevers (eg, dengue), 
leptospirosis, vasculitis. 
DIAGNOSIS 
Diagnosis is made clinically (symptoms 
and signs plus recent tick bite); treatment 
should be started as soon as Rocky 
Mountain spotted fever is sus- pected. 
Diagnosis can be made by biopsy of early 
skin lesions or confirmed retro- spectively 
by serologic testing. 
Labs may show thrombocytopenia,   LFTs, 
and hyponatremia. The Weil- Felix test (for 
antibodies cross-reacting to Proteus) is no 
longer considered reliable. 

TREATMENT 
Doxycycline, chloramphenicol (for 
pregnant or doxycycline-allergic patients). 
 
COMPLICATIONS 
Pneumonitis, pulmonary edema, renal 
failure, and death after 8–15 days. 
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Syphilis

 

Etiology: Treponema pallidum 
SYMPTOMS/EXAM 
1° syphilis: 
Usually presents with a chancre a single painless papule 
that erodes to form a clean-based ulcer with 
raised/indurated edges (may be multiple or atypical for HIV-  
patients or minimal for those with previous syphilis). 
Also presents with regional nontender lymphadenopathy. 
The incu- bation period is three weeks (ranging from three 
days to three months). The chancre resolves in 3–6 weeks, 
but lymphadenopathy persists. 
2° syphilis: 
Presents with a maculopapular rash that may include the 
palms and soles; condylomata lata in intertriginous areas 
(painless, broad, grayish- white to erythematous plaques 
that are highly infectious); alopecia (see Figure 11.7); or a 
mucous patch (condylomata lata on the mucosa). 
Systemic symptoms include low-grade fever, malaise, 
pharyngitis, lar- yngitis, lymphadenopathy (especially 
epitrochlear), anorexia, weight loss, arthralgias, headache, 
and meningismus (aseptic meningitis). 
Occurs 2–8 weeks after the 1° chancre, but may overlap. 
Latent syphilis:   serology but no current symptoms. 
Early latent (< 1 year): Characterized by a fourfold   in 
antibody titer; associated with a known history of 1° or 2° 
syphilis and an infected partner. 
Late latent (> 1 year or unknown duration): One-third of 
patients progress to 3° syphilis. 
3° syphilis: 
May include aortitis (aneurysm rupture is the leading cause 
of death from syphilis) or destructive gummas (bone, skin, 
mucocutaneous areas). 
Neurosyphilis is usually asymptomatic (CSF findings 
include a WBC count of > 5, protein, low glucose, and a   
CSF-VDRL). CNS symptoms include tabes dorsalis 
(demyelination of the posterior col- umns leading to a wide-
based gait and foot slap), Argyll Robertson pu- pil (an 
irregular, small pupil that accommodates but does not 
respond to light), and meningovascular syphilis (subacute 
encephalopathy with multifocal ischemic infarcts). 
n Occurs 1–20 years after initial infection. 

Darkfield microscopy 
FTA-ABS and MHA-TP: Specific 
treponemal antibody tests that are used to 
confirm VDRL and RPR. Antibodies 
remain   for life (patients are “se- rofast”). 
Patients at high risk of developing 
neurosyphilis should undergo LP and have 
a CSF-VDRL test. CSF-VDRL is specific 
but not sensitive for neuro- syphilis 
(sensitivity 30–70%). 
LP: Indicated for patients with neurologic 
symptoms, a serum RPR   1:32, current 
aortitis or gummas, and previous 
treatment failure. LP for all HIV-  patients 
has been recommended by some but is 
controversial. 
 

TREATMENT 
Patients with early syphilis should receive 
benzathine penicillin G 2.4 MU IM   1 or 
doxycycline or ceftriaxone. Failures occur 
with azithromycin (especially if the patient 
is infected with HIV). 
Those with late syphilis should receive 
benzathine penicillin G 2.4 MU IM q week   
3 or doxycycline. 
Patients with neurosyphilis require 
penicillin G 3 MU IV q 4 h   10–14 days. 
Pregnant women who are allergic to 
penicillin should be desensitized and 
treated with penicillin to prevent congenital 
syphilis. 
Repeat RPR or VDRL at 3, 6, 12, and 24 
months; titer should   at least fourfold 6–9 
months after the treatment of 1° or 2° 
syphilis. If the test re- mains   after that 
time period, it suggests treatment failure, 
reinfection, or HIV. 
Treat again if clinical signs persist or recur 
or if the VDRL/RPR titer does not   
fourfold. 
Jarisch-Herxheimer reactions are 
commonly seen in the first 24 hours of 
treatment and are characterized by low-
grade fever, headache, myalgias, malaise, 
and new skin lesions. They are thought to 
be due to cytokine release and may be 
seen following the treatment of other 
spirochetal ill- nesses (eg, Lyme disease, 
relapsing fever). Treat with antipyretics. 

Cytomegalovirus

 

CMV) can cause infections that have a wide range of 
severity. A syndrome that is similar to infectious 
mononucleosis but lacks severe pharyngitis is common. 
Severe focal disease, including retinitis, can develop in HIV-
infected patients and, rarely, in organ transplant recipients 
and other immunocompromised patients. Severe systemic 
disease can develop in neonates and immunocompromised 
patients.  

Laboratory diagnosis, helpful for severe 
disease, may involve culture, serologic 
testing, biopsy, or antigen or nucleic acid 
detection. 

Ganciclovir and other antiviral drugs are 
used to treat severe disease, particularly 
retinitis. 

Epstein-Barr infection

 

Mononucleosis caused by the Epstein-Barr virus (EBV). 
Commonly seen in late adolescence and early adulthood, 
particularly in college or military populations. The clinical 
course is generally benign, with patients recovering in 2–3 
weeks. 
SYMPTOMS 
Presents with the triad of fever, sore throat (may be severe), 
and generalized lymphadenopathy, often with an abrupt 
onset. 
Patients may have a viral-like prodrome as well as retro-
orbital headache or abdominal fullness (from 
hepatosplenomegaly). 
 
EXAM 
Exam reveals lymphadenopathy (especially of the posterior 
cervical nodes), pharyngitis, and splenomegaly. 
A maculopapular rash occurs in 10% of patients (especially 
in those given ampicillin), and palatal petechiae may be 
seen. RUQ tenderness is more common than 
hepatomegaly. 

 

DIFFERENTIAL 
CMV: Consider if there was a recent blood transfusion. Symptoms are usually systemic; 
sore throat and lymphadenopathy are uncommon. Diag- nose with a CMV IgM. 
Acute toxoplasmosis: Presents with nontender head and neck lymphade- nopathy and 
mild lymphocytosis. Diagnose with Toxoplasma IgM and IgG seroconversion. 
1° HIV infection: Fever, lymphadenopathy, pharyngitis, maculopapular rash, and, less 
commonly, aseptic meningitis. 
HAV or HBV: Characterized by markedly   AST and ALT. 
Syphilis. 
Rubella: A prominent rash begins on the face and progresses to the trunk 
and extremities. Has a shorter course (only several days). 
Streptococcal pharyngitis: Presents with fever, tender submandibular or anterior cervical 
lymphadenopathy, and pharyngotonsillar exudates with no cough. Splenomegaly is not 
seen. Diagnose with a rapid streptococcal test and throat culture if the antigen test is  . 
DIAGNOSIS 
Labs reveal neutropenia (mild left shift); atypical lymphocytes  in 70% of cases (WBC 
count 12,000–18,000 and occasionally 30,000–50,000/μL); thrombocytopenia; and mildly   
LFTs. 
Heterophile antibodies (Monospot test) are found in 90% of cases (may initially be   and 
then turn   in 2–3 weeks). Other EBV serologies are rarely needed. 
Anti-VCA IgM is   at presentation; anti-EBNA and anti-S antibodies are   in 3–4 weeks. 
Anti-VCA IgG antibodies are   if patients were previ- ously exposed. Cold agglutinins are 
found in 80% of cases after 2–3 weeks. 
TREATMENT 
No treatment is necessary in the majority of cases. Steroids are used on rare occasions 
for tonsillar obstruction, severe thrombocytopenia, autoimmune hemolytic anemia, and 
CNS complications. 
COMPLICATIONS 
Autoimmune hemolytic anemia (< 3%). Splenic rupture is rare but may oc- cur in weeks 
2–3 (patients should avoid contact sports and heavy lifting). Meningoencephalitis is rare, 
and patients usually recover completely. 
 

Herpes simplex 
infection

 

Morbidity results from recurrent outbreaks. Transmission 
occurs through di- rect contact with mucosal surfaces. 
Asymptomatic viral shedding occurs in 60–80% of infected 
patients. 
 
SYMPTOMS/EXAM 
Presents with small, grouped vesicles/vesiculoulcerative 
lesions with serpigi- nous borders and with satellite vesicles 
on an erythematous base that crust, most commonly 
affecting the vermilion border of the lips, the genitals (often 
with enlarged inguinal lymph nodes), and the buttocks. 
 
 

DIAGNOSIS 
Direct fluorescent antibody, viral culture, 
PCR (most sensitive, but costly), or 
evidence of viropathic changes on biopsy. 
 

TREATMENT 
Lesions spontaneously heal within one 
week. 
Immediate treatment with oral antiviral 
agents may the duration of thoutbreak by 
12–24 hours. 
Immunosuppressed patients may require 
parenteral acyclovir. n Acyclovir-resistant 
cases are treated with foscarnet or 
cidofovir. 
 
COMPLICATIONS 
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 Disseminated cutaneous disease in 
patients with underlying. 
Immunosuppressed patients are at risk for 
potentially life-threatening systemic 
disease involving the lungs, liver, and 
CNS. 

Influenza

 

viral respiratory infection causing fever, coryza, cough, 
headache, and malaise. Mortality is possible during 
seasonal epidemics, particularly among high-risk patients 
(eg, those who are institutionalized, at the extremes of age, 
have cardiopulmonary insufficiency, or are in late 
pregnancy); during pandemics, even healthy, young 
patients may die 

Diagnosis is usually clinical and depends 
on local epidemiologic patterns 

. Everyone aged ≥ 6 mo should receive 
annual influenza vaccination. Antiviral 
treatment reduces the duration of illness 
by about 1 day and should be specifically 
considered for high-risk patients. 

 
 

Rabies

 

viral encephalitis transmitted by the saliva of infected bats 
and certain other infected mammals.  
Symptoms include depression and fever, followed by 
agitation, excessive salivation, and hydrophobia.  

Diagnosis is by serologic tests or biopsy. 
Vaccination is indicated for people at high 
risk of exposure. Postexposure 
prophylaxis involves wound care and 
passive and active immunoprophylaxis 
and, if promptly and meticulously 
executed, almost always prevents human 
rabies. Otherwise, the disorder is almost 
universally fatal.   

Treatment is supportive. 

Varicella (chickenpox)

 

VZV 
Rash appears in crops at all stages 
Macules à papules à vesicles à rupture and crust 
“dew drop on a petal” clear vesicle on an erythematous 
base 
pruritus 
 

Clinical diagnosis 
 
Chickenpox: 
Fever precedes rash by 1-2 days. 
Rash typically starts at hairline à macules 
à fluid filled vesicles à crops of lesions 
 
Zoster: 
Rash in dermatomal distribution, typically 
on trunk or face 

In healthy children <12 yrs à supportive 
care (oral antihistamines to treat itching 
and antipyretics) 
Avoid Aspirin due to risk of Reye’s 
syndrome 
Pts >12 yrs are at higher risk for severe 
disease à give oral acyclovir 
Immunocompromised pts à IV acyclovir 
Immunize unvaccinated close contacts 
within 72 hours (Note: varicella vaccine is 
CI in pts who are pregnant or have 
significant immunosuppression.  
These pts should receive VZIG).  

Shigellosis

 

an acute infection of the intestine caused by Shigella sp. 
Symptoms include fever, nausea, vomiting, tenesmus, and 
diarrhea that is usually bloody.  

Diagnosis is clinical and confirmed by 
stool culture.  

Treatment of mild infection is supportive, 
mostly with rehydration; antibiotics (eg, 
ciprofloxacin, azithromycin, ceftriaxone) 
are given to moderate to severely ill and 
high-risk patients with bloody diarrhea or 
immunocompromise and may shorten the 
duration of illness and decrease 
contagiousness. 


