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Abstract
The diagnosis and treatment of complications of intravenous drug use in the
emergency department are challenging. Intravenous drug use is a significant risk factor
for the development of acute bacterial endocarditis. Commonly, these patients develop
endocarditis on the right sided heart valves; however, left sided involvement is not
unusual. The mortality is significantly higher with left sided heart pathology. Fever is
the most common symptom associated with this disease. Other signs and symptoms
present will depend on the side of the heart involved, site of embolisation of
vegetations, and the general medical condition of the patient.
Staphylococcus species are the predominant bacteria associated with acute bacterial
endocarditis in these patients. Empiric antimicrobial treatment should consist of an
anti-staphylococcal penicillin and an aminoglycoside.
We report the case of an injection drug user with predominantly left sided
involvement. The review that follows provides current update on epidemiology,
pathogenesis, diagnosis and treatment of this entity.
Emergency physicians should maintain a high clinical suspicion and investigate and
treat aggressively patients presenting with fever and a history of intravenous drug use.

Introduction
The diagnosis of Acute Bacterial Endocarditis (ABE) is relatively uncommon in the
Emergency Department (ED) and a missed diagnosis can have severe consequences for
the patient.
The overall incidence of ABE is significantly higher in the Intravenous Drug Use
Population (IVDU) contrasted with the Non-Intravenous Drug Use (NIVDU)
population (150-2000 per 100000 vs. 1.7-6.2 per 100000 people years) (1,2,3). The
mortality of this disease in both the IVDU and the NIDVU populations may be as high
as 25% (4,5). Within the IVDU population, mortality is a consequence of the infectious
agent, as well as the side of the heart involved (4). In the IVDU there is predominantly
right-sided heart involvement, with morbidity and mortality associated with cardiac
and/or pulmonary complications. In contrast, in the NIDVU population, death and
complications are more likely a result of direct cardiac involvement and systemic
emboli from left heart.
In this article, we present a case involving an IVDU with left sided cardiac
involvement and systemic emboli. A review of the pathophysiology, clinical
presentation, and management in the ED of ABE in the IVDU population will complete
the article.
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Acute Bacterial Endocarditis

Case Presentation

x-ray and CT head were ordered.
Initial laboratory investigations demonstrated (SI units):
A 47-year-old female sex worker and known IVDU was
A
Hb of 148, WBC 23.7, and neutrophils of 19.9. Platelets
brought by Emergency Medical Services (EMS) to the ED
on
admission were 8. Initial electrolytes in the ED were
of a major hospital. A friend called EMS because the
sodium
128mmol, potassium 2.3mmol, chloride 98mmol
patient was comatose. According to this friend, the patient
and
bicarbonate
19.2mmol. Blood gas drawn after
was last seen 48 hours prior and at that time she was
intubation
revealed
a pH of 7.42, pCO2 26, pO2 392,
confused and very lethargic. No further history was
bicarb
19.2
and
a
saturation
of 99%. Additionally her
available from EMS. The initial assessment in the ED
BUN
was
17.5,
creatinine
193,
CK 3873 and lactate 5.8.
revealed a comatose 47 year old female, looking much
The
remainder
of
the
blood
work
available in the ED was
older than stated age, with vital signs as follows:
normal.
Urinalysis
demonstrated
concentrated urine,
BP = 127/47, pulse 155 and regular,
positive
for
myoglobin
and protein.
RR 44, t° = 36.5°C, O2 saturation =
ECG
revealed
sinus
tachycardia
at
100% on 15 l of O2, GCS of 6\15
155
and
chest
x-ray
was
reported
as
and a blood glucose of 26.3 mmol.
normal. CT head demonstrated a
The patient was intubated in the
large acute infarct with petechial
ED, and the fluid resuscitation with
haemorrhage involving the right
normal saline that was initiated by
anterior and right middle cerebral
EMS was continued. A foley
artery territories (Figure 2).
catheter and a nasogastric tube were
Initial diagnosis of this patient was
also inserted. After initial
septic shock, secondary to ABE
resuscitation with normal saline the
with multiple systemic emboli, and
patients’ temperature increased to
therefore presumably left sided
38.6°C.
cardiac involvement. Additionally,
The pertinent positive findings on
the patient was in renal failure
complete physical examination
secondary to dehydration.
were as follows: a grade III systolic
Antimicrobial therapy initiated in
ejection murmur best heard at the
the ED prior to blood work results
right upper sternum and radiating to
consisted of Ceftazidime and
the carotids, splinter haemorrhages,
Gentamycin.
and black necrotic lesions up to 1
cm to hands and feet compatible
The patient was admitted to the
with Janeway lesions (Figure 1),
Intensive Care Unit (ICU).
lack of movement of the left upper
Transesophageal echocardiography
and lower limbs, as well as a up Figure 1: Janeway lesions in ABE
demonstrated severe aortic
going left Babinski.
insufficiency secondary to a
bicuspid aortic valve and
In the ED, initial blood work
associated acute ABE. Blood
ordered consisted of the
cultures drawn in the ED
following: arterial blood gas,
grew Staphylococcus Aureus.
complete blood count,
Serology demonstrated the
electrolytes, PT, PTT, BUN,
patient was Hep C positive
creatinine, fibrinogen, blood
and Hep B and HIV negative.
cultures, serum lactate, CK,
CKMB, type and screen,
While in the ICU, the
toxicology
screen
of
patient’s condition continued
ethanol, salicylate, and
to deteriorate with the
acetaminophen, barbiturates,
development of complete
hepatitis B, C and HIV
renal failure and fungal
serology. Urinalysis, urine
septicaemia. In consultation
myoglobin
and
urine
with the family, active
osmolality
were
also Figure 2: CT head: large acute infarct with petechial treatment was withdrawn
requested. An ECG, chest haemorrhage involving the right anterior and right middle three weeks after presentation
cerebral artery territories
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to the ED. The patient died 24 hours later. A post-mortem
examination was not performed.

Methodology
Two independent electronic database searches were
carried out by one of the authors using Pub med in March
2002 and March 2003. The search was conducted using
the Mesh terms ABE, intravenous drug use and sepsis. A
total of 323 articles were identified in the English
language literature between Jan 1979 and March 2003.
Article selection criteria included relevance for current
practice in areas of epidemiology, pathogenesis,
diagnostic and therapeutic interventions. The final
references selected for this case report and review were
published after 1979, and include case presentations and
narrative review articles.

Discussion
Epidemiology
As previously stated, the incidence of ABE is
significantly higher in the IVDU population as compared
to the NIVDU group. In the IVDU population, the
approximate incidence of tricuspid vs. aortic and mitral
valvulopathies is 70% and 30% (6). Also in the IVDU
group, up to 76% of endocarditis occurs on the right side,
in comparison to 9% right-sided involvement in the
NIVDU population (7,8).
Pathogenesis
In previously healthy individuals, IVDU is a significant
predisposing factor for the development of ABE.
Additionally, the risk of developing ABE is increased by
the presence of the following: congenital and acquired
heart defects, long-term haemodialysis, diabetes mellitus,
poor dental hygiene and mitral valve prolapse (9-11).
In IVDU, increased right-sided ABE is thought to be
multi-factorial. These include: bacterial load, differences
in valves and cardiac valve endothelium, immunologic
differences in this population, drug and particulate matter
initiated pulmonary hypertension and increased right-side
cardiac turbulence (3).
Staphylococcus Aureus is the most common infectious
agent in ABE, being responsible for up to 70 % of the
cases (4). Other organisms implicated include a variety of
Streptococci (viridans streptococci, group A
streptococcus) and enterococci (15- 20%), Pseudomonas
aeruginosa, Serratia marcescens, other gram-negative rods
(10%) as well as Candida species (2%) (6,12-15).
Mortality
Mortality is a function of the type of valve involved and
the nature of the infective organism.
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In ABE with right-sided involvement where
Staphylococcus is the bacteria, death occurs in less than
5% of patients, whereas in left sided disease with the same
organism, death ensues in 20-30% of the cases (4). In
contrast, overall mortality in patients infected with
Streptococci viridans and bovis is 4-16% and in
Enterococcus 15-25%. Pseudomonas aeruginosa,
Enterobacteriacae, and fungi, though rare, carry an overall
mortality of more than 50% (5).
Coexisting conditions that increase mortality include:
congestive heart failure, neurologic events, renal failure
and symptomatic HIV infection (16,17).
Complications
Cardiac
ABE causes valve damage and this may result in right or
left sided congestive heart failure. In rare cases, fragments
of vegetations embolise to the cardiac blood supply,
causing acute myocardial infarction and congestive heart
failure. Coronary artery embolism may also result in
pericarditis. Infection involving the aortic valve is more
frequently associated with congestive heart failure than
mitral valve infection. Cardiac complications include
extension of the infection beyond the valve annulus into
myocardium also resulting in congestive heart failure and
the likely need for cardiac surgery.
Other cardiac complications may involve the septum
leading to atrioventricular or bundle branch blocks.
Erosion of a mycotic aneurysm can cause pericarditis,
fistulas, hemopericardium and tamponade.
Neurological
Stroke syndromes can develop in 20 to 40% of IVDU
patients who have left sided infective endocarditis (5).
Other
Systemic embolisation to other areas involves most often
the spleen, kidney, liver, and the iliac or mesenteric
arteries. Splenic abscesses can be a source for prolonged
fever and may cause diaphragmatic irritation and pleuritic
or left shoulder pain.
Diagnosis
In the majority of cases of ABE in the IVDU, the
presentation to the ED is not as dramatic as illustrated in
our case presentation. Most patients are stable and the
diagnosis is considered based on a thorough history and
physical examination.
Symptoms:
Symptoms suggestive for right-sided ABE may include:
fever, ischemic chest pain, pleuritic chest pain, shortness
of breath, and hemoptysis.

????

Any other symptoms suggestive of end organ embolic
Table 1: Modified Duke criteria for the diagnosis of ABE
events, such as neurological deficits, should raise the
suspicion of left-sided ABE.
Major Criteria
Non-specific generalized symptoms that may be Microbiological
associated with infective endocarditis include: 1. Typical microorganism isolated from two separate blood cultures.
Viridens streptococci, Streptococcus bovis, HACEK group*,
anorexia, weight loss, malaise, and night sweats (5).
Staphlococcus aureus, or community acquired enterococcal
bacteraemia without a focus OR
Signs:
2. Microrganism consistent with infective endocarditis isolated from
Fever is the most common presenting sign in ABE
persistently positive blood cultures OR
(18,19). Fever may be absent or low grade in patients 3. Single positive blood culture for Coxilla Burnetti or phase I IgG
antibody titre for Coxilla Burnetti > 1800
with congestive heart failure, chronic liver or renal
failure, severe disability, previous antibiotic use, or Evidence of Endocardial involvement
infective endocarditis caused by less virulent 4. New valvular regurgitation (worsening of preexisting not
sufficient) OR
organisms (5). Most patients will also have a heart 5. Positive echocardiogram (transesophageal recommended)
murmur, predominantly tricuspid, followed by aortic
and mitral. They may also have petechiae on the skin,
Minor criteria
conjunctivae, or oral mucosa, as well as other 1. Predisposition to infective endocarditis that includes certain
peripheral manifestations such as splinter
cardiac conditions and injection drug use.
2. Fever (temperature > 38 degrees)
haemorrhages, Osler’s nodes and Janeway lesions (5).
3. Vascular phenomena (petechiae and splinter haemorrhages
Investigations:
excluded)
In the IVDU with possible ABE, three sets of blood 4. Immunologic phenomena (presence of rheumatoid factor,
glomerulonephritis, Osler’s nodes, or Roth Spots)
cultures collected by separate venipunctures are an
important part of the initial diagnostic evaluation. 5. Microbiological findings (positive blood cultures that do not meet
major criteria requirements.
Non-specific laboratory abnormalities associated with
Adapted
from Li et al. (26)
ABE may include anemia, leukocytosis, hematuria,
*HACEK: Hemophylus species, Actinobac
proteinuria, pyuria, hyponatremia, hypokalemia, and
an elevated ESR and C-reactive protein level.
diagnosis requires that either 2 major criteria are met, or
Therefore a CBC, electrolytes, ESR and C-reactive one major plus three minor or five minor criteria. Probable
protein, as well as urinalysis should be considered as cases are defined as fulfilling one major and one minor
initial laboratory investigations. In ABE as a consequence criterion or three minor criteria (30).
of injection drug use, blood cultures are positive in more
than 98 % of cases (8). Radiographs of the chest are
Treatment
abnormal in 55 -76 % of intravenous drug users with
right-sided involvement (20,21). Chest x-rays often
The initial management of endocarditis in the IVDU is
demonstrate single or multiple rounded or segmented based upon patient presentation. Those in extremis need to
pulmonary infiltrates (4).
be urgently resuscitated before any other considerations.
Transthoracic echocardiography is a non-invasive test Most patients will have a benign presentation and the
that has an overall sensitivity of less than 60-70% (22,23). main concern for treatment will be choice of appropriate
Transesophageal echocardiography however, while being antibiotics. This decision is based on the historical
more costly and invasive, increases the sensitivity to 75 - prevalence of organism seen in targeted populations. ABE
95% and maintains a specificity of 85 - 98% (24-26). The is likely secondary to Staphylococcus aureus and first line
negative predictive value of a negative transesophageal therapy, such as nafcillin (unipen) or oxcillin are
echocardiogram is over 92% (27).
recommended (31,32). Vancomycin may be substituted in
CT and MRI are other diagnostic modalities useful for those with a penicillin allergy (33). Additionally, in
diagnosis of systemic embolism. MRI is the diagnostic right-sided infective endocarditis, the use of an
tests of choice for the diagnosis of splenic lesions, with a aminoglycoside during the first 3-5 days of treatment
reduces the duration of fever, leukocytosis and bacteremia
sensitivity and specificity of 90-95% (28,29).
Diagnosis of ABE involves integration of clinical, (32,34).
laboratory and echocardiographic data and is included in
the modified Duke criteria (Table 1) (30). Definite
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Blood cultures drawn in the ED will help identify the
infective organism. Therapy may then be adjusted

????

according to the organisms’ susceptibility (32,34,35).

Conclusions
The overall understanding of the pathogenesis, diagnosis
and treatment of ABE has increased significantly in recent

years. Patients who present to the ED with a fever greater
than 38.5°C and a history of illicit drug injection should
be strongly considered to have infective endocarditis.
They should be aggressively investigated, and unless
another obvious source for their fever is found they should
be empirically started on an anti-staphylococcal penicillin

References
1.
2.
3.
4.
5.
6.

7.
8.

9.
10.

11.
12.
13.
14.

15.
16.

17.

Berlin JA, Abrutyn E, Strom BL, Kinman JL, Levison ME,
Korzeniowski OM, et all. Incidence of infective endocarditis in the
Delaware valley, 1988-1990. Am J Cardiol 1995;76:933-6
Hogevik H, Olaison L, Anderson R, Lindberg J, Alestig K.
pidemiological aspects of infective endocarditis in an urban
population: a five year prospective study. Medicine 1995;74:324-39
Fontera JA, Grandon JD. Right-side endocarditis in injection drug
users: review of proposed mechanisms of pathogenesis. Clinical
Infect Dis 2000;30:374-9
Miro JM, del Rio A, Mestres CA. Infective endocarditis in
intravenous drug abusers and HIV-1 infected patients. Infect Dis
Clin N Am 2002;16:273-295
Mylonakis E, Calderwood SB. Infective endocarditis in Adults. N
Engl J Med 2001;345:1318-30
Mathew J, Addai T, Anand A, Morrobel A, Maheshwari P, Freels S.
Clinical features, site of involvement, bacterial findings, and
outcome of infective endocarditis in intravenous drug users. Arch
Internal Med 1995;155:1641-8
Chambers HF, Morris DL, Tauber MG, Modin G. Cocaine use and
the risk of endocarditis in intravenous drug users. Ann Intern Med
1987;106:833-6
Chambers HF, Korzeniowski OM, Sande MA. The National
Endocarditis Study Group. Staphylococcus Aureus endocarditis:
clinical manifestations in addicts and nonaddicts. Medicine
(Baltimore) 1983;62:170-7
Strom BL, Abrutyn E, Berlin JA, Kinman JL, Feldman RS, Stolley
PD, et all. Risk factors of infective endocarditis: oral hygiene and
nondental exposures. Circulation 2000;102:2842-8
Bonow RO, Carabello B, de Leon AC Jr, Edmonds LH Jr, Fedderly
BJ, Freed MD, et all. Guidelines for the management of patients
with valvular heart disease: executive summary: a report of the
American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee on Management of
Patients with Valvular Heart Disease). Circulation 1998;98:1949-84
Zuppiroli A, Rinaldi M, Kramer-Fox R, Favilli S, Roman MJ,
Deveraux RB. Natural history of mitral valve prolapse. Am J Cardiol
1995;75:1028-32
Cherubin CE, Sapira JD. The medical complications of drug
addiction and the medical assessment of the intravenous drug user:
25 years later. Ann Intern Med 1993;119:1017-28
Haverkos HW, Lange WR. Serious infections other than human
immunodeficiency virus among intravenous drug abusers. J Infect
Dis 1990;161:894-902
Levine DP, Brown PD. Infections in injection drug users. In:
Mandell GL, Douglas RG, Bennett JE, editors. Principles and
practice of infectious disease. Philadelphia: Churchill Livingstone;
2000. p.3112-26
Reisberg B. Infective endocarditis in the narcotic addict. Prog
Cardiovasc Dis 1979;22:193-204
Nahass RG, Weinstein MP, Bartels J, Gocke DJ. Infective
endocarditis in intravenous drug users: a comparison of human
immunodeficiency virus type 1-negative and –positive patients. J
Infect Dis 1990;162:967-70
Pulvirenti JJ, Kerns E, Benson C, Lisowski J, Demarais P, Weinstein
RA. Infective endocarditis in Injection Drug Users: Importance of
Human Immunodeficiency Virus Serostatus and Degree of
Immunosuppression. Clin Infect Dis 1996;22:40-5

24 Israeli Journal of Emergency Medicine Vol 4, No. 2, June 2004

18. Marantz PR, Linzer M, Feiner CJ, Feinstein SA, Kozin AM,
Friedland GH. Inability to predict diagnosis in febrile intravenous
drug abusers. Ann Intern Med 1987;106:823-8
19. Samet JH, Shevitz A, Fowle J, Singer DE. Hospitalization decision
in febrile intravenous drug users. Am J Med 1990;89:53-7
20. Lederman MM, Sprague L, Wallis RS, Ellner JJ. Duration of fever
during treatment of infective endocarditis. Medicine 1992;71:52-7
21. Hecht SR, Berger M. Right-sided endocarditis in intravenous drug
users. Prognostic features in 102 episodes. Ann Intern Med
1992;117:560-6
22. Shively BK, Gurule FT, Roldan CA, Leggett JH, Schiller NB.
Diagnostic value of transesophageal compared with transthoracic
echocardiography in infective endocarditis. J Am Coll Cardiol
1991;18:391-7
23. Werner GS, Schulz R, Fuchs JB, Andreas S, Prange H, Ruschewski
W, et all. Infective endocarditis in the elderly in the era of
transesophageal echocardiography: clinical features and prognosis
compared with younger patients. Am J Med 1996;100:90-7
24. Daniel WG, Mugge A, Grote J, Hauseman D, Nikutta P, Laas J, et
all. Comparison of transthoracic and transesophageal
echocardiography for the detection of abnormalities of prosthetic
and bioprosthetic valves in the mitral and aortic positions. Am J
Cardiol 1993;71:210-5
25. Heidenreich PA, Masoudi FA, Maini B, Chou TM, Foster E, Schiller
NB, et all. Echocardiography in the patients with suspected
endocarditis: a cost-effective analysis. Am J Med 1999;107:198-208
26. 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;77:403-7
27. Lowry RW, Zoghbi WA, Baker WB, Wray RA, Quinones MA.
Clinical impact of transesophageal echocardiography in the
diagnosis and management of infective endocarditis. Am J Cardiol
1994;73:1089-91
28. Bayer AS, Bolger AF, Taubert KA, Wilson W, Steckelberg J,
Karchmer AW, et all. Diagnosis and management of infective
endocarditis and its complications. Circulation 1998;98:2936-48
29. Ting W, Silverman NA, Arzouman DA, Levitsky S. Splenic septic
emboli in endocarditis. Circulation 1990;82:Suppl IV:105-9
30. Li JS, Sexton DJ, Mick N, Nettles R, Fowler VG Jr, Ryan T, et all.
Proposed modification to the Duke criteria for the diagnosis of
infective endocarditis. Clin Infect Dis 2000;30:633-8
31. Working Party of the British Society for Antimicrobial
Chemotherapy. Antibiotic treatment of streptococcal, enterococcal,
and staphylococcal endocarditis. Heart 1998;79:207-10
32. Wilson WR, Karchmer AW, Dajani AS, Taubert KA, Bayer A, Kaye
D, et all. Antibiotic treatment of adults with infective endocarditis
due to streptococci, enterococci, staphylococci and HACEK
microorganisms. JAMA 1995;274:1706-13
33. Small PM, Chambers HF. Vancomycin for Staphylococcus aureus
endocarditis in intravenous drug users. Antimicrob Agents
Chemother 1990;34:1227-31
34. Rubenstein E, Carbon C. The Endocarditis Working Group of the
International Society of Chemotherapy. Staphylococcal
endocarditis-recommendations for therapy. Clin Microbiol Infect
1998;4:327-33
35. Shanson DC. New guidelines for the antibiotic treatment of
streptococcal, enterococcal and staphylococcal endocarditis. J
Antimicrob Chemother 1998;42:292-6

