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A 34-year-old man
with facial droop and dysarthria

34-YEAR-OLD MAN is referred with sud-
den-onset left facial droop and dysarthria.

He reports a 3-week history of flulike symptoms
and episodes of chills and temperature of 101 to
103˚F (38.3–39.4˚C) for 2 weeks. He took
azithromycin for 5 days with no improvement.

The patient has a 20 pack-year history of
smoking but has no history of alcohol abuse or
injection drug use. He works in the construc-
tion field and lives with his wife. Home med-
ications include cyclobenzaprine, atenolol,
chlorthalidone, and occasionally ibuprofen.

Physical examination
The patient appears ill; temperature 101˚F,
pulse 126, and blood pressure 164/77 mm Hg.
His neck is supple, his funduscopic examina-
tion is normal, and his lungs are clear.

Heart: 2/6 holosystolic murmur, best
heard at the left sternal border; 2/6 diastolic
decrescendo murmur at the right base.
Normal electrocardiogram.

Skin: multiple erythematous, nontender,
macular lesions on the distal parts of his fin-
gers and toes, distal petechial lesions under his
nails, and multiple psoriatic lesions on the
groin and buttocks.

Neurologic examination: central-left
facial nerve palsy and dysarthria. Review of a
computed tomographic (CT) scan of his
brain, which had been performed at another
hospital, is normal.

Blood studies
• White blood cell count 20.9 × 109/L (nor-

mal 4.0–11.0), neutrophils 93% (normal
40%–70%)

• Creatinine 2.1 mg/dL (normal 0.7–1.4)
• Potassium 3.1 mmol/L (normal 3.5–5.0)
• International normalized ratio 1.36 (nor-

mal 0.77–1.17)
• Lyme disease serologic tests (immunoglob-

ulin G [IgG] and immunoglobulin M
[IgM] antibody titers) negative.

Lumbar puncture for cerebrospinal fluid
• White blood cells 34/µL (normal 0–5),

neutrophils 50% (normal 0)
• Glucose 65 mg/dL (normal 50–75)
• Protein 50 g/dL (normal 20–50).
• Bacterial, fungal, mycobacterial, and viral

cultures are normal.

■ DIFFERENTIAL DIAGNOSIS

1 What is the least likely diagnosis?

❑ Brain abscess
❑ Septic emboli to the brain
❑ Central nervous system vasculitis
❑ Aseptic meningitis

Aseptic meningitis is the least likely diagnosis.
Although all the other conditions are consid-
erations in a patient presenting with a febrile
illness and focal neurologic deficits, aseptic
meningitis usually does not present with focal
deficits such as dysarthria and facial droop.

Case continued
The patient’s blood cultures grow methicillin-
sensitive Staphylococcus aureus. Magnetic res-
onance imaging (MRI) of the brain shows
multiple embolic infarctions (FIGURE 1), and a
transthoracic echocardiogram shows aortic
and tricuspid valve vegetations, raising the
possibility of infective endocarditis.

Infective endocarditis: Acute and subacute
Infective endocarditis can be classified as
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acute or subacute, depending on the presenta-
tion of illness and the time that elapses until
death.

Acute infective endocarditis presents as a
hectic febrile illness with cardiac damage and
extracardiac embolization. The course usually
spans days to weeks. The cause is a virulent
organism that infects a normal valve.

Subacute infective endocarditis presents
more indolently with slow cardiac damage
and, rarely, metastatic disease. It is caused by a
less virulent organism that infects a diseased
valve.1 Fever may often be absent: this is a
simple way to differentiate acute and subacute
infective endocarditis.2

■ RISK FACTORS
FOR INFECTIVE ENDOCARDITIS

2 All of the following are risk factors for
infective endocarditis except which one?

❑ HIV infection

❑ Prior episodes of infective endocarditis
❑ Injection drug use
❑ Low socioeconomic status
❑ Prosthetic valves
❑ Congenital heart disease

Low socioeconomic status is not a risk factor
for infective endocarditis, but many other
conditions are. For example:

Prior infective endocarditis is a well-
recognized risk factor, with a 4% recurrence
rate within the first 5 years of the initial
episode.3

Prosthetic valves, whether mechanical or
bioprosthetic, carry a 0.5% yearly incidence of
infective endocarditis.3,4

Injection drug use confers a 60-fold high-
er risk for infective endocarditis compared
with the risk for the general population, with
a predilection for the right-sided heart valves.3

Older age. Elderly persons have a poten-
tially higher incidence of infective endocardi-
tis because of their higher prevalence of
degenerative valvular disease, rheumatic heart
disease, valve prosthesis implantation, and
skin fragility (which provides a potential por-
tal for bacterial entry).

HIV infection is a newly recognized
risk factor that is mostly attributed to
comorbidities such as injection drug use and
mucositis.

Congenital heart disease, especially com-
plicated anomalies such as tetralogy of Fallot,
can lead to infective endocarditis at an earlier
age (median 43 years). Early surgical repair
can prevent the risk.3

Our patient has none of these risk factors,
which sometimes is the case in persons with
acute infective endocarditis.

■ CAUSATIVE ORGANISMS

3 What is the most common organism caus-
ing infective endocarditis?

❑ Streptococcus species
❑ Enterococcus species
❑ Staphylococcus species
❑ Haemophilus species, Actinobacillus actino-

mycetemcomitans, Cardiobacterium hominis,
Eikenella corrodens, and Kingella kingae
(HACEK organisms)

❑ Candida albicans

INFECTIVE ENDOCARDITIS LATIF AND COLLEAGUES

Embolic brain infarction

FIGURE 1. Magnetic resonance image of the brain showing
multiple foci of acute infarction involving different vascular
territories and suggesting an embolic source. The largest of
the infarcted areas is in the caudal aspect of the right pre-
central gyrus (arrow).
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Streptococcus species are the most common
cause of infective endocarditis. However, the
prevalence of Staphylococcus endocarditis is
increasing along with the growing use of pros-
thetic valves and intravenous catheters and
with increasing injection drug use in the gen-
eral population.5

TABLE 1 outlines the differences in the
microbiology of native and prosthetic valve
endocarditis.6

Prosthetic valve endocarditis
Prosthetic valve endocarditis can present
either early (onset within 60 days of valve
replacement) or late after valve surgery.

In early prosthetic valve endocarditis, the
sewing ring, sutures, and adjacent tissues have
not yet endothelialized and are covered with
host proteins. Microorganisms, which gain
direct access intraoperatively or during the
first days or weeks postoperatively, can adhere
to these proteins and cause infection.

Early prosthetic valve endocarditis usual-
ly is not accompanied by peripheral stigmata.
It also has a higher incidence of perivalvular
lesions, which cause valvular dysfunction and
conduction defects.7

Late prosthetic valve endocarditis occurs
after there has been complete endothelializa-
tion of the valve and adjacent tissues. Thus,
microorganisms lack adherence sites and access
to host tissues; in this way, the microbiologic
factors of late prosthetic valve endocarditis
resemble those of native valve endocarditis.

Bioprosthetic valves differ from mechani-
cal valves in that they age faster, creating
more sites for bacterial adherence. Therefore,
the incidence of prosthetic valve endocarditis
in bioprosthetic valves, unlike mechanical
valves, increases with time.

Prosthetic valve endocarditis almost
always requires removal of the valve for cure.

■ DUKE CRITERIA FOR ENDOCARDITIS

4 What constitutes a major Duke criterion
in our patient?

❑ Embolic stroke
❑ Fever
❑ Elevated sedimentation rate
❑ Echocardiographic finding of a valvular

lesion or vegetation

❑ Leukocytosis
❑ Heart block

Valvular vegetation is the only major Duke
criterion in this list.8

In 1981, Von Reyn et al9 proposed the ini-
tial diagnostic criteria for infective endocardi-
tis. These criteria relied mostly on histopatho-
logic diagnosis and did not account for
echocardiographic findings or organism viru-
lence. In 1994, these deficits led Durack et al8
to propose new criteria, known as the Duke
criteria (TABLE 2).

Even though the Duke criteria have a high
sensitivity (80%), specificity (99%), and nega-
tive predictive value (92%),10–12 they have
inherent limitations that led to the following
revisions in 2000, proposed by Dodds et al12:
• Transesophageal echocardiography (TEE)
became standard in patients with suspected
prosthetic valve endocarditis or complicated
infective endocarditis, or both.
• The category of complicated infective
endocarditis was added, eg, with perivalvular
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Predominant organisms
in infective endocarditis
Native valve endocarditis

Not acutely ill
Viridans streptococci
HACEK organisms (Haemophilus species, Actinobacillus
actinomycetemcomitans, Cardiobacterium hominis,
Eikenella corrodens, Kingella kingae)

Acutely ill
Streptococcus pneumoniae
Staphylococcus aureus

Injection drug users
Staphylococcus aureus
Pseudomonas aeruginosa

Prosthetic valve endocarditis
Early (< 60 days)

Staphylococcus epidermidis
Staphylococcus aureus

Late (> 60 days)
Viridans streptococci
Staphylococcus epidermidis
Staphylococcus aureus

ADAPTED FROM KEYS TF. INFECTIVE ENDOCARDITIS: PREVENTION, DIAGNOSIS, TREATMENT,
REFERRAL. CLEVE CLIN J MED 2000; 67:353–360.
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abscess formation.
• A single positive blood culture for Coxiella
burnetii or a bacterial IgG antibody titer
greater than 1:800 was added to the two clas-
sic major criteria.
• S aureus bacteremia was added to the
major criteria.

The revised Duke criteria still need to be
validated in prospective studies.

Our patient has two major Duke criteria
that support the diagnosis of acute infective
endocarditis: documented staphylococcal

bacteremia and valvular vegetations on
echocardiographic examination.

■ AFFECTED HEART VALVES

5 Which heart valves are most likely to be
affected by infective endocarditis?

❑ Mitral
❑ Pulmonary
❑ Tricuspid
❑ Aortic

The mitral and aortic valves are most com-
monly affected.5 Multivalvular involvement
(more than two valves) occurs in 15% to 20%
of cases of infective endocarditis.3

The left-sided, high-pressure chambers are
affected more often than the low-pressure,
right-sided chambers; the exception is in
injection drug users, in whom involvement of
the tricuspid valve is predominant; valve dam-
age from impurities and bacteria injected with
illicit drugs is the main reason right-sided
valves are more often affected in this popula-
tion.

Although mitral valve endocarditis is
associated with the highest rates of systemic
embolism, aortic valve endocarditis usually
results in the most adverse hemodynamic con-
sequences.3

Isolated right-sided infective endo-
carditis has a more benign course; cure rates
are 90% to 100%, and surgical intervention
is rarely needed. The tricuspid valve
accounts for most of the cases of right-sided
infective endocarditis, followed by the pul-
monary valve and right-sided pacemaker
wires.3

■ SYSTEMIC EMBOLIZATION

6 Which of the following statements about
systemic embolization as a complication of
infective endocarditis are true?

❑ Most central nervous system emboli
involve the middle cerebral artery territory

❑ The risk of emboli remains constant
throughout the treatment period

❑ The site of valvular involvement does not
predict embolization risk

❑ Large vegetations do not increase the risk
of embolization

INFECTIVE ENDOCARDITIS LATIF AND COLLEAGUES
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Embolization occurs in 22% to 50% of cases of
infective endocarditis.13 Sixty-five percent of
emboli involve the central nervous system;
the remainder involve other major arterial
beds, such as the lungs, coronary arteries,
spleen, bowel, and extremities.14 Ninety per-
cent of central nervous system emboli involve
the middle cerebral artery.

Systemic embolization usually occurs
within the first 2 to 4 weeks, with a dramatic
decrease in incidence after the first 2 weeks of
antibiotic therapy (from 13 to < 1.2 embolic
events per 1,000 patients).15

As stated previously, mitral vegetations
are associated with higher embolization rates
than aortic vegetations (25% vs 10%), regard-
less of their size.16

Central nervous system embolization usu-
ally features septic meningitis; the cere-
brospinal fluid findings in our patient were
unusual. An exception is endocarditis caused
by viridans streptococci, in which the emboli
are bland and cause aseptic meningitis.

Studies using transthoracic echocardiog-
raphy demonstrated higher embolization rates
in left-sided vegetations greater than 1 cm in
diameter. Predictive accuracy for embolism
with large mitral vegetations (> 1 cm)
approaches 100%.14,17

Case continued
Our patient undergoes aortic valve replace-
ment with homograft and tricuspid valve
debridement and repair on the third day after
admission. Postoperatively, he complains of
persistent dull abdominal pain accompanying
his persistent fever. CT scans of his abdomen
and pelvis show large left renal and splenic
infarcts (FIGURE 2).

We start the patient on a regimen of van-
comycin, gentamicin, and rifampin. We later
switch vancomycin to oxacillin after blood cul-
tures grow methicillin-sensitive S aureus.

■ ANTIMICROBIAL MANAGEMENT

7 All of the following statements are true
regarding appropriate antimicrobial man-
agement in this patient except which one?

❑ Gentamicin should be used because of its
synergy with penicillin and its potent
bactericidal effects

❑ Rifampin has good penetration into vege-
tations

❑ Antibiotic treatment should continue for
2 weeks after documented negative blood
cultures or valve surgery

❑ At least three sets of blood samples should
be drawn (with at least 1 hour between
the first and the last sets) for culture
before antibiotic treatment is started

A 2-week antimicrobial course usually is not
enough. Wilson et al13 reported a 98% cure
rate in patients treated with a 2-week regimen
of penicillin plus an aminoglycoside. However,
these were cases of uncomplicated infective
endocarditis involving mostly highly peni-
cillin-sensitive streptococci. Our patient has
multifocal embolization, and limiting him to a
2-week course of antibiotics is inappropriate.

■ SURGICAL INTERVENTION

8 When is surgical intervention appropriate
in infective endocarditis?

❑ Perivalvular abscess
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In infective
endocarditis,
2 weeks of
anitibiotics is
not enough

Splenic infarction

FIGURE 2. Computed tomographic scan of the abdomen
showing a large area of low attenuation within the supero-
lateral spleen with sharp, wedge-shaped borders, likely rep-
resenting splenic infarction (arrow).
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❑ Fungal endocarditis
❑ Acute valvular regurgitation and

congestive heart failure
❑ Complete heart block
❑ Major embolization phenomenon
❑ All of these

All of these conditions require surgical inter-
vention to prevent embolization and other
potentially life-threatening complications.
Because of the increased embolic risk in the
first 2 weeks of antibiotic treatment, the max-
imum benefit achieved from surgical interven-
tion is seen early.

The site and extent of valvular vegetations
determine the technical feasibility of debride-
ment and repair rather than valve replacement.
It is acceptable to perform valve debridement
and repair if the vegetation can be removed
with a 2-cm margin without disturbing the
integrity of the valve (especially in right-sided
endocarditis with a more benign course).18

Case continued
Our patient is discharged to his home to com-
plete a 6-week course of intravenous oxacillin
and oral rifampin. He presents 6 weeks later

with pain in his low back and left hip joint,
which is worse with movement and better
with rest.

■ MUSCULOSKELETAL MANIFESTATIONS

9 What is the most likely source of this new
pain?

❑ Osteoarthritis
❑ Infective arthritis
❑ Bone metastasis
❑ Plasma cell carcinoma

Musculoskeletal manifestations occur in up to
44% of cases of infective endocarditis.19 They
usually are monoarticular or oligoarticular and
include arthralgia (most common), arthritis,
low back pain, myalgia, disc space infection,
nail clubbing, and Achilles tendonitis.
Avascular necrosis is a rare manifestation.
These manifestations are more likely the
result of circulating immune complexes than
of septic embolism.20

Sapico et al21 reported a 24% incidence of
musculoskeletal manifestations with infective
endocarditis. Two thirds of patients in this
series had documented osteoarticular infection,
and all those with osteoarticular infections
were injection drug users; none in the non-
drug-using group had osteoarticular infection.
This suggests that injection drug users are more
likely to have osteoarticular complications.
The most common infection sites were the ver-
tebrae and the sternoclavicular, sacroiliac, and
wrist joints. Both immunologic and septic mus-
culoskeletal complications improved with
appropriate antibiotic therapy.21

Our patient undergoes MRI of the pelvis,
which reveals edema and soft-tissue swelling
in the left sacroiliac joint consistent with
infection (FIGURE 3). He is treated with an
extension of the oxacillin and rifampicin
course to total 9 weeks. His symptoms improve
significantly after the extended antibiotic
course. He is then treated with a long-term
course of oral doxycycline.

■ CONCLUSIONS

Acute bacterial endocarditis is potentially
fatal. With persistent controversies in the
diagnosis and management of the disease,

Musculoskeletal
manifestations
occur in up to
44% of cases of
infective
endocarditis

INFECTIVE ENDOCARDITIS LATIF AND COLLEAGUES

Sacroiliac joint infection

FIGURE 3. Magnetic resonance image of the pelvis showing
areas of edema and soft-tissue swelling around the sacroili-
ac joint (arrow), with increased uptake consistent with infec-
tion.
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infective endocarditis is still a challenge. Our
patient had been healthy before he presented
with a wide spectrum of serious complications

of bacterial endocarditis. A high index of sus-
picion that led to early diagnosis and treat-
ment was key to his favorable outcome.

■ REFERENCES
1. Bayer A, Scheld W. Endocarditis and intravascular infec-

tion. In: Mandell GL, Bennett JE, Dolin R, editors.
Mandell, Douglas, and Bennett’s, Principles and Practice
of Infectious Disease. 5th ed. Philadelphia: Churchill
Livingstone, 2000:857–902.

2. Cunha BA, Gill MV, Lazar JM. Acute infective endocarditis:
diagnostic and therapeutic approach. Infect Dis Clin
North Am 1996; 10:811–834.

3. Alestig K, Hogevik H, Olaison L. Infective endocarditis: a
diagnostic and therapeutic challenge for the new millen-
nium. Scand J Infect Dis 2000; 32:343–356.

4. Greaves SC, Zhi G, Lee RT, et al. Incidence and natural his-
tory of left ventricular thrombus following anterior wall
acute myocardial infarction. Am J Cardiol 1997;
80:442–448.

5. Hogevik H, Olaison L, Andersson R, Lindberg J, Alestig K.
Epidemiologic aspects of infective endocarditis in an
urban population: a 5-year prospective study. Medicine
1995; 74:324–339.

6. Keys TF. Infective endocarditis: prevention, diagnosis,
treatment, referral. Cleve Clin J Med 2000; 67:353–360.

7. Colucci WS, Price DT. Cardiac tumors, cardiac manifesta-
tions of systemic diseases, and traumatic cardiac injury. In:
Braunwald E, Fauci AS, Kasper DL, et al, editors.
Harrison’s Principles of Internal Medicine. 15th ed. New
York: McGraw-Hill; 2001:1372–1377.

8. Durack DT, Lukes AS, Bright DK. New criteria for diagno-
sis of infective endocarditis: utilization of specific endo-
cardiographic findings. Duke Endocarditis Service. Am J
Med 1994; 96:200–209.

9. Von Reyn CF, Levy BS, Arbeit RO, Friedland G, Crumpacker
CS. Infective endocarditis: an analysis based on strict case
definitions. Ann Intern Med 1981; 94:505–518.

10. Li JS, Sexton DJ, Mick N, et al. Proposed modifications to
the Duke criteria for the diagnosis of infective endocardi-
tis. Clin Infect Dis 2000; 30:633–638.

11. Hoen B, Beguinot I, Rabaud C, et al. The Duke criteria for
diagnosing infective endocarditis are specific: analysis of
100 patients with acute fever or fever of unknown origin.

Clin Infect Dis 1996; 23:298–302.
12. Dodds GA, Sexton DJ, Durack DT, Bashore TM, Corey GR,

Kisslo J. Negative predictive value of the Duke criteria for
infective endocarditis. Am J Cardiol 1996; 77:403–407.

13. Wilson WR, Karchmer AW, Dajani AS. Antibiotic treat-
ment of adults with infective endocarditis due to strepto-
cocci, enterococci, staphylococci, and HACEK microorgan-
isms. JAMA 1995; 274:1706–1713.

14. Bayer AS, Bolger AF, Taubert KA, et al. Diagnosis and
management of infective endocarditis and its complica-
tions. Circulation 1998; 98:2936–2948.

15. Steckelberg JM, Murphy JG, Ballard D, et al. Emboli in
infective endocarditis: the prognostic value of echocardio-
graphy. Ann Intern Med 1991; 114:635–640.

16. Rohmann S, Erbel R, Darius H, et al. Prediction of rapid
versus prolonged healing of infective endocarditis by
monitoring vegetation size. J Am Soc Echocardiogr 1991;
4:465–474.

17. Mugge A, Daniel WW, Frank G, Lichtlen PR.
Echocardiography in infective endocarditis: reassessment
of prognostic implications of vegetation size determined
by the transthoracic and the transesophageal approach. J
Am Coll Cardiol 1989; 14:631–638.

18. Alsip SG, Blackstone EH, Kirklin JW, Cobbs CG. Indications
for cardiac surgery in patients with infective endocarditis.
Am J Med 1985; 78(suppl 6B):138–148.

19. Churchill MA Jr, Geraci JE, Hunder GG. Musculoskeletal
manifestations of bacterial endocarditis. Ann Intern Med
1997; 87:754–759.

20. Meyers OL, Commerford PJ. Musculoskeletal manifesta-
tions of bacterial endocarditis. Ann Rheum Dis 1997;
36:517–519.

21. Sapico FF, Liquete JA, Sarma RJ. Bone and joint infection
in patients with infective endocarditis: review of a 4-year
experience. Clin Infect Dis 1996; 22:783–787.

ADDRESS: Carlos M. Isada, MD, The Cleveland Clinic
Foundation, 9500 Euclid Avenue, Cleveland, OH 44195;
e-mail isadac@ccf.org.

CLEVELAND CL IN IC JOURNAL OF MEDICINE      VOLUME 70 •  NUMBER 7      JULY  2003 613
 on April 17, 2024. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

