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Abstract

Background: Cardiac complications are becoming more important in patients with HIV infection. The 
most common is infective endocarditis (IE) in patients who are intravenous drug addicts (IVDA). 
Other less common problems are pulmonary hypertension, cardiotoxicity, pericardial effusion, car-
diac neoplasms, etc.
Patients and methods: A literature review of published studies on IE was done and the personal 
experience of the authors is reflected. 
Results: The clinical pattern of IE has remained unchanged. It is usually due to Staphylococcus 
aureus and is more commonly localized to the right side of the heart. It is not clearly defined if HIV 
infection is responsible for the worst evolution in these patients and the treatment is the same as 
that used in HIV– subjects.
Conclusions: IE is responsible for 5-20% of hospital admissions and for 5-10% of total deaths in IVDA 
patients with HIV infection, but the clinical outcome of the patients depends on the affected valve 
and the culture germen rather than the HIV serostatus. (AIDS Reviews 2004;6:97-106)
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Introduction

The introduction of highly active antiretroviral therapy 
(HAART) regimens has substantially increased the sur-
vival in patients infected with the HIV (HIV)1-3. Conse-
quently, previously uncommon manifestations such as 
cardiac complications are becoming more frequent. In 
general, cardiac manifestations in patients with HIV 
infection are clinically subtle in their initial stages. 
Symptoms are usually non-specific; however, dyspnea 
is very common and may be overlooked or attributed 

to pulmonary diseases and opportunistic infections. 
Cardiac abnormalities in HIV infection may involve any 
of the structures of the heart, including pericardium, 
myocardium and endocardium4. Furthermore, HIV in-
fection is associated with pulmonary hypertension, 
cardiac neoplasms, and the use of potentially cardio-
toxic medications5-10. In the case of infective endocar-
ditis (IE) this situation is different because their preva-
lence in HIV-infected patients is similar to that in 
subjects of other risk groups, such as intravenous drug 
addicts (IVDA). However, in regard to this disease it is 
possible to distinguish three different frequency pat-
terns: 1) HIV-infected patients have the same inci-
dence of IE as that observed in the general population, 
but less than IVDAs; 2) IVDA patients with HIV infection 
a have greater incidence of IE than IVDAs without HIV 
infection, and 3) HIV-infected subjects treated with 
HAART have a significant decrease in incidence when 
compared with a similar group before HAART use11,12. 

The term “infective endocarditis” describes the infec-
tion of the endocardial surface of the heart and implies 
the physical presence of microorganisms in the lesion. The 
heart valves are most commonly affected, but the dis-
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ease may also occur on septal defects or in the mural 
endocardium. Estimates of endocarditis prevalence 
vary from 6.3 to 34% of HIV-infected patients who use 
intravenous drugs, independent of HAART regimens13-15. 
It is a very unusual condition in other groups of patients 
at risk for HIV infection and similar, in regard to etio-
logic agent and clinical manifestations, to the general 
population with similar sex and age. Losa, et al.16 pub-
lished eight cases between 1979 and 1999 and re-
viewed the literature, concluding that a wide etiologic 
range is found, reflecting different clinical and environ-
mental conditions, and that it is developed in patients 
with advanced HIV disease. However, the prognosis is 
not worse than in HIV– patients with IE.

Infective endocarditis in IVDAs appears by the repeti-
tive bombardment with injected substances and micro-
organisms in patients with immunological abnormalities 
and immunosuppression due to intravenous (i.v.) drug 
use and HIV. It is responsible for 5-20% of hospital 
admissions and for 5-10% of total deaths. IVDAs often 
have recurrent endocarditis. Since the first descriptions, 
the clinical pattern has remained unchanged. It is usu-
ally due to Staphylococcus aureus and is more com-
monly localized to the right side of the heart. Neverthe-
less, mixed or left-sided valvular infections are also 
frequent11,12,17,18. In recent years the incidence may be 
decreasing, probably due to changes in injection prac-
tices (such as less use of the parenteral route or in-
creased use of sterile needles and syringes) undertaken 
to avoid HIV transmission19,20. However, it is very impor-
tant to remark that the incidence of IE is related to i.v. 
drug use and, although the use of illegal drugs is actu-
ally decreasing in Europe and the USA, this is still a very 
important problem in east-European countries and Asia. 
For this reason, IE will probably be a serious health 
problem in these countries and consequently in ours 
due to immigration from the abovementioned nations. 

In general, IE is reported in the early stages of HIV 
infection and the impact of its presence and related 
degree of immunosuppression has not been defined 
completely. However, Manoff, et al.21 found in 1996 
that HIV-related immunodeficiency may independently 
increase the risk of IE among IVDAs. 

Causative organisms of infective 
endocarditis 

A remarkable range of microbial species can cause 
IE, but most cases are due to the common gram pos-
itive cocci independent of HIV serostatus12,15,22. The 
blood cultures are positive in 70-90% of cases and 

Staphylococcus aureus is the most common etiological 
agent in all series. More than 95% of strains, acquired 
either in the community or in hospital, elaborate beta-
lactamase and therefore are resistant to penicillin, but in 
most geographical areas they are sensitive to methicil-
lin (MSSA)12,17,23. The other frequently isolated agents 
are streptococci, enterococci (15-20%), Pseudomonas 
aeruginosa, Serratia marcescens and other gram neg-
ative bacilli (<10%) and Candida spp. (<2%). Less 
common or rare etiologic organisms include Pseudo-
monas spp., Xanthomonas maltophilia, Neisseria spp., 
coagulase-negative staphylococci, Erysipelothrix 
spp., Gemella morbillorum, Citrobacter spp., Hae-
mophilus spp. and Einekella corrodens24-27. Staphylo-
coccus aureus probably originates from the drug user’s 
own skin, while other bacteria and fungi may be found 
in the drugs themselves, adulterants, or contamination 
of the injection equipment or the diluents18.

Negative blood cultures are present to a variable 
percentage in different series: Ribera, et al.15 found 
only 3.7% in HIV+ patients and 4.5% in those HIV–, 
Cicalini, et al. found 13% (all patients had HIV infec-
tion) and Valencia, et al.17 has the most elevated rate 
of negative blood culture with 36% in HIV-infected pa-
tients and 21% in subjects without HIV. Although it is 
not analyzed, the authors speculate that the use of 
cotrimoxazole or another type of antibiotic prophylaxis 
in patients with advanced HIV infection could explain 
this elevated rate of negative blood culture. 

Polymicrobial endocarditis is uncommon and may 
occur in 2-6% of cases. Among 201 cases of IE, Va-
lencia, et al.29 found 12 patients (6%) with polymicro-
bial endocarditis. The most common combinations of 
organisms were S. aureus with S. pneumoniae and 
S. aureus with Pseudomonas aeruginosa.

In patients with HIV but not IVDAs, the agents iso-
lated in the blood cultures are very different and a wide 
etiological range is found, reflecting different clinical 
and environmental conditions. Losa, et al.16 studied 
eight cases and IE was caused by Enterococcus fae-
calis in three cases, staphylococci in two and Salmo-
nella enteritidis, viridans group streptococci and Coxi-
ella burnetii in one case each.

Table 1 compares the etiology in three Spanish pub-
lications about IVDA patients with IE. The most com-
mon microorganisms have been selected.

Echocardiography and valvular involvement

Soon after its introduction into clinical practice, echo-
cardiography proved useful in evaluating the condi-

No part of this publication may be 

reproduced or photocopying 

�without the prior written permission 

�of the publisher

© Permanyer Publications 2010



M.ª Eulalia Valencia and José M.ª Miró: HIV Infection and Endocarditis

99

tions of patients suspected of having IE. Their sensitiv-
ity for valvular abnormalities associated with IE is more 
than 95% and false-positive findings are rare and ir-
respective of HIV serostatus. Echocardiography de-
tects the vegetation location and size and it is useful 
for diagnosing cardiac dysfunction. Regurgitation may 
be observed in 9-45% of cases, pericardial effusion in 
5% and ventricular dysfunction in 3-5%5,30,31. 

Right-sided valves are predominantly affected be-
cause most patients are IVDAs. In all series, the tricuspid 
is the most frequently damaged valve (50-90%), followed 
by the mitral and aortic valves (8-30%). Pulmonic valve 
infection is rare, but some isolated cases have been 
published. Sometimes more than one valve with endo-
carditis is detected simultaneously (5-18%)15,17,18,22,28,32. 
It is not definitively known why the tricuspid valve is the 
principal location of IE in IVDAs. One hypothesis is that 
the endothelial damage is caused by physical bom-
bardment of the tricuspid valve by impurities contained 
in injected drugs or adulterants33.

Left-sided endocarditis has special clinical, epide-
miological and microbiological characteristics, its rela-
tionship with HIV+ IVDAs is unknown, and it is more 
common in HIV– subjects. In a study of 34 cases, it 
was observed that 30 patients had been IVDAs but 
only 18 were active IVDAs. The affected valve was 
mitral in 31 patients (91%) and blood cultures were 
negative in 21 episodes (62%)15,18,28,34.

In HIV-infected patients with IE not related to intra-
venous drug abuse, the mitral and aortic valves are 
those most frequently affected. Losa, et al.16 reviewed 
the literature and observed that most cases are in na-
tive valves and that the overall mortality rate was not 
higher than in HIV– patients with IE.

Vegetations vary greatly in size, irrespectively of the 
etiology, and their size had no relationship to the inci-
dence of heart failure, the risk of death during the 

acute phase, or the final outcome. Ribera, et al.15 mea-
sured the size of vegetations in a group of HIV+ and 
HIV– patients with IE, and there were no differences 
between the two groups. There are no other studies 
with vegetation-size evaluations and its prognostic im-
plications.  

Table 2 shows the different valvular involvement ob-
served in three recent series of IVDA patients with IE, 
with and without HIV infection.

Clinical characteristics

Endocarditis can cause a wide variety of symptoms, 
particularly in the earlier stages of infection. Clinical 
characteristics do not differ significantly by HIV se-
rostatus. The disease begins acutely and patients may 
experience such general symptoms as fever, chills, 
fatigue, weight loss, muscle aches and sweating. Fever 
is the most important and frequent symptom. The mean 
duration of fever before hospitalization is, in some se-
ries, longer in HIV+ patients than in HIV– ones. Mean 
platelets, leukocyte, neutrophil and CD4+ cells counts 
are significantly higher in patients with HIV without 
AIDS and also in subjects without HIV compared to 
HIV+ individuals, but these findings do not have any 
prognostic value. 

There are some special situations when patients with 
IE have prolonged fever: 1) sometimes it is possible 
that an HIV– IVDA subject develops a primary HIV in-
fection while the evolution of IE is favorable, the fever 
being due to HIV and not IE related; 2) patients with 
advanced HIV infection can develop many concomi-
tant opportunistic infections like tuberculosis, lympho-
ma or other febrile diseases that may be misdiagnosed 
because they will possibly be attributed to IE, and 
3) IVDA patients with or without HIV infection may be 
infected by hepatitis C virus (HCV) and/or hepatitis B 

Table 1. Etiology of infective endocarditis in intravenous drug addicts: analysis of three Spanish publications. In two of them 
HIV+ and HIV– patients are differentiated

 Miró, et al. Etiology of IE in  Ribera, et al. Results of Valencia, et al. Results of
 IVDAs: analysis of 1529  bacteriology in 283 episodes blood cultures in 164
 episodes diagnosed in  of IE in IVDAs episodes of IE in IVDAs
 Spain (1977-1993).
 Combined HIV+ and HIV– HIV+ (n = 216) HIV– (n = 67)  HIV + (n = 143) HIV– (n = 21)

Staphylococcus aureus 1138 (74%) 159 (73.6%) 38 (56.7%) 68 (48%) 12 (63%)
Streptococcus viridans   94 (6%)  24 (11.1%) 20 (29.8%)  7 (5%) –
Polymicrobial   44 (3%)  11 (5.1%)  1 (1.5%)  7 (5%) 1 (5%)
Negative cultures  106 (7%)  8 (3.7%)  3 (4.5%) 52 (36%) 4 (21%)
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virus (HBV), producing hepatic enzyme elevations or 
other clinical manifestations that complicate and make 
difficult the management of IE15,17,21,28,35,36. 

The clinical manifestations depend mainly on the 
affected valve and are different between either the right 
or left location.

Right-sided infective endocarditis 

This is the most important in HIV-infected patients, 
because most subjects are IVDAs and the tricuspid 
valve is responsible for the clinical manifestations. 
Heart murmur does not always exist, sometimes making 
the diagnosis more difficult. Chest pain, cough and 
pulmonary infiltrates appear with a variable rate (25-70%) 
and in those series that compare HIV+ and HIV– pa-
tients, these findings are always more frequent in the 
former. Right-heart failure is an uncommon complica-
tion. Chest X-rays show septic embolisms in more than 
50% of cases, and these embolisms can occur before 
diagnosis, during therapy, or after therapy is completed. 
They are usually peripheral and located in inferior lobes 
(Fig. 1) and there are no differences whether patients 
are HIV+ or HIV–. These may be cavitated or become 
associated with pleural effusions or empyema in up to 
75% of cases, but pneumothorax is an unusual com-
plication17-19,22,37,38.

Left-sided infective endocarditis

Left-sided IE in HIV-infected patients has special 
clinical, epidemiological and microbiological charac-

teristics and its relationship with IVDA subjects is un-
known. Murmurs, underlying heart disease, left-heart 
failure, systemic emboli and peripheral vascular phe-
nomena are frequently present12,17,18,38. Valencia, et al.34 
diagnosed 34 cases in a group 190 patients with IE 
(18%). The presentation was subacute in 70%, the 

Table 2. Valvular involvement observed in three recent series of infective endocarditic in IVDA patients with and without HIV 
infection

 Miró, et al. Affected valve  Ribera, et al. Valvular Cicalini, et al. Site of 
 in 1529 episodes of IE  involvement in 283 episodes involvement in 108 cases of
 diagnosed in  of IE in IVDAs IE in 105 HIV-infected
 Spain (1977-1993).  patients (2001)
 Overall HIV+ and HIV– HIV+ (n = 216) HIV– (n = 67)

Right sided 1199 (79%) 162 (75%) 30 (44.8%)* 58 (53.7%)
Left sided  254 (16%)  22 (10.2%) 32 (47.8%)* 37 (34.2%)
Mixed side   76 (5%)  16 (7.4%)   5 (7.5%) 12 (11.2%)
Specific location   
– Tricuspid 1045 (68%) 136 (63%) 27 (40.3%)† 56 (51.9%)
– Pulmonic   14 (1%)   5 (2.3%) ––  1 (0.9%)
– Aortic   103 (7%)  12 (5.6%) 19 (28.4%)* 11 (10.2%)
– Mitral   98 (6%)   8 (3.7%)  9 (13.4%) 17 (15.8%)

*p < 0.001; †p < 0.005.

Figure 1. Chest radiography with several septic pulmonary emboli in 
a patient with HIV infection, 240 CD4+ cells per mm3 and right-sided 
infective endocarditis. Blood cultures were negatives and he was dis-
charged asymptomatic after two weeks of cloxacillin and tobramycin.
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patients were severely immunodepressed, and the 
most important symptom was fever. Only three (9%) 
had septic emboli in chest X-ray and the affected valve 
was mitral in 31 patients (91%). This findings are sim-
ilar to those described by other authors, except Losa, 
et al.16, who found aortic involvement as the more fre-
quently affected site in those subjects who were HIV+ 
and not IVDAs. Sometimes polivalvular involvement (for 
example mitral and tricuspid) is possible, with symp-
toms due to both locations and multiple septic emboli 
in chest X-ray.

Systemic complications

Systemic complications are more frequent in left-
sided endocarditis and the need for surgical treatment 
is more than ten times that observed in right-sided 
endocarditis5,12. The most important complications are 
congestive heart failure (30%), renal failure (35%), and 
major systemic emboli that often involve major arterial 
bed, including coronary arteries, spleen, central ner-
vous system, bowel and extremities. Congestive heart 
failure (CHF) has the greatest impact on prognosis and 
occurs more frequently in aortic valve infections (30%) 
than with mitral (20%) or tricuspid disease (8%). CHF 
may develop acutely from the perforation of a valve 
leaflet, rupture of infected chordae or valve obstruction 
from bulky vegetations. It may also develop more in-
sidiously, despite antibiotics, as a result of a progres-
sive worsening of valvular insufficiency and ventricular 
dysfunction. This situation is unusual in IVDAs with HIV 
infection because the affected valve is the tricus-
pid5,12,39-41. For instance, complications are quite differ-
ent if patients have right-sided or left-sided IE, and if 
they are HIV+ or HIV–. Ribera, et al.15 found a statisti-
cal significance between HIV+ and HIV– patients in 

regard to CHF (15.7 vs. 32.8%), renal failure (19.9 vs. 
37.3%) and surgical treatment (7.4 vs. 23.9%).

Table 3 shows the differences between clinical char-
acteristics and complications of IE in patients with HIV 
infection depending on the affected valve.

Diagnosis

The diagnosis of IE is straightforward in those pa-
tients with classic manifestations: bacteremia or funge-
mia, evidence of active valvulitis, septic emboli and 
immunologic vascular phenomena. In other patients, 
however, the classic peripheral stigmata may be few 
or absent. This is typically observed during acute 
courses of IE, particularly among IVDA patients, with 
or without HIV infection, in whom IE is mainly due to 
S. aureus and located in right-sided valves. 

Infective endocarditis may be definitely diagnosed 
when a patient has positive blood cultures and new 
vegetations in echocardiography. Sometimes, at di-
agnosis it is not possible to find vegetations, and then 
right-sided IE is suspected when S. aureus is iso-
lated in blood cultures in an IVDA subject with septic 
pulmonary emboli, even though cardiac murmur or 
peripheral stigmata are not present. Left-sided IE has 
the same signs and symptoms as in the general 
population. These situations all included IE in the 
clinical, microbiological and echocardiographic cri-
teria published by Durack, et al. in 199442. These 
Dukes criteria combine the important diagnostic pa-
rameters contained in the Beth Israel criteria (persis-
tent bacteremia, new regurgitant murmur and vascu-
lar complications) with echocardiographic findings. 
Moreover, i.v. drug use is recognized as an increas-
ingly important, underlying, comorbid condition for 
development of IE39,42,43.

Table 3. Differences between clinical characteristics and complications of IE in patients with HIV infection depending on the 
affected valve

 Right-sided endocarditis Left-sided endocarditis

Clinical manifestations Symptoms appear acutely: fever,  Symptoms appear sub-acutely: fever, systemic
 chest pain, cough emboli and peripheral vascular phenomena
 Heart murmur does not always exists Cardiac murmurs and underlying heart 
  disease are very frequent 
Chest X-ray Septic emboli in more than 50% of cases Less than 10% have systemic septic emboli
Blood culture Staphylococcus aureus is the most frequent  Staphylococcus aureus is the most 
 isolated germen in IVDAs frequent isolated germen in IVDAs
Complications Right-sided failure is an uncommon complication Left-sided failure appears in 10-30% of cases
Mortality Less than 5% Higher than 15%
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Two-dimensional echocardiography and positive 
blood cultures are the principal tools for diagnosing IE 
in IVDAs and the features are concordant in more than 
80% of cases. The transesophageal technique is more 
sensitive than transthoracic, but in practice the latter 
is performed first because it is easier and cheaper and 
the detection of tricuspid vegetations is similar with 
both techniques5,39,40.

It is very important not to confuse right-sided IE with 
community-acquired pneumonia, tuberculosis or Pneu-
mocystis carinii pneumonia, where respiratory symp-
toms are, in these diseases and in right-sided IE, the 
most important clinical manifestations5,15-19.

Prognosis

Mortality depends on the affected valve and the 
responsible agent, and when it is located on the tri-
cuspid valve and caused by S. aureus, the prognosis 
is good with a mortality rate between 5-10%. The 
evolution in patients with pulmonic valve infection is 
similar that observed in those with tricuspid valve 
involvement. When the left side is affected, the diag-
nosis is more difficult and mortality increases to more 
than 15-18%. Although, in general, HIV infection does 
not affect the clinical manifestations or evolution of IE, 
the presence of AIDS or CD4+ lymphocytes below 
200 per mm3 predicts a worst prognosis. Cardiac sur-
gery is not usually necessary (complicated left-sided 
IE, fungal disease, etc.) and does not worsen the 
prognosis22,27,40,44-46. 

Treatment

Medical management

The treatment is similar to that used with other groups 
of IE patients, but S. aureus must always be consid-
ered because it is the most common microorganism on 
both sides of the heart. The choice of empirical thera-
py depends on clinical suspicion and generally a 
penicillinase-resistant penicillin (cloxacillin 2 g i.v./4 h 
or nafcillin 2 g i.v./4 h) associated with an aminoglyco-
side antibiotic (gentamicin 80 mg i.v./8 h) is recom-
mended. It is necessary to add ampicillin (2 g i.v./4 h) 
or ceftriaxone g i.v./day) when left-sided involvement 
is suspected. Afterwards, the therapy may be changed 
(if necessary) depending on blood culture data and 
antibiotic susceptibility47-51. 

Left-sided IE in IVDAs with or without HIV infection is 
similar to that in the general population. It must be 

treated for a longer time than right-sided IE, the thera-
py duration will be at least four weeks and could be 
prolonged for six weeks if the patient has developed 
one or several complications5,39,40,51,52.

The most frequent situation is an IVDA patient with 
right-sided IE and blood culture with methicillin-sus-
ceptible S. aureus (MSSA) isolation. In this case it is 
possible to employ a two-week course of combination 
therapy with cloxacillin 2 g i.v./4 h plus gentamicin 
80 mg i.v./8 h. There are some studies that obtain 
similar results only with cloxacillin monotherapy, but 
the use of an aminoglycoside for the first 5-7 days is 
recommended. This association may have some thera-
peutic value due to its synergistic effect, with faster 
microbial eradication and shorter fever duration40,53-56. 
However, there are exclusion criteria for the two-week 
course of combination therapy for MSSA right-sided IE 
and Miró, et al.18 recommend the standard four-week 
regimen in these situations: 

1. Slow response to initial therapy.
2. Complicated right-sided endocarditis.
3. Therapy with antibiotics other than penicillinase-

resistant penicillin.
4. Right-sided IE caused by methicillin-resistant 

S. aureus (MRSA) or polymicrobial infections.
5. IVDAs with severe immunosuppression or AIDS.
Sometimes the patient is an allergic subject, or IE is 

caused by MRSA and it is not possible to use penicil-
linase-resistant penicillin. In these cases, the treat-
ment must be vancomycin (1 g/12 h) or teicoplanin 
(400 mg/12 h for 1-3 days and then 400 mg per day) 
during four weeks plus an aminoglycoside for the first 
days. It is important to remember that people who are 
addicted to drugs, and with MSSA right-sided endo-
carditis treated with vancomycin or teicoplanin, have 
an unacceptable failure rate. This is the same for left-
sided involvement and MRSA infections18,57,58. There 
are several explanations for glycopeptide treatment 
failure of MSSA endocarditis in IVDAs:

1. Glycopeptides are less rapidly bactericidal 
against MSSA compared to penicillinase-resis-
tant penicillin.

2. Glycopeptides have a poor diffusion into valve 
vegetations.

3. The renal clearance of glycopeptides in IVDAs is 
greater than in non-IVDA volunteers.

For all those reasons, IVDAs with IE treated with 
these drugs should be monitored closely to check the 
effectiveness of the treatment. Therefore, vancomycin 
or teicoplanin should be used only in patients with al-
lergy to penicillin, should be given for at least four 
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weeks, and gentamicin should be added during the 
first 1-2 weeks of therapy. 

Patients who refuse hospitalization, or who are not 
severely ill, can be treated successfully with cipro-
floxacin (750 mg/12 h) plus rifampin (600 mg per day) 
given orally for four weeks. This treatment can only be 
used if the IE is right-sided S. aureus, if the patient has 
a good compliance and is not receiving methadone 
(presumable interaction with rifampin), and it should be 
taken into account that resistance to one or both drugs 
during the treatment has been described59-61. 

Surgical management

A few years ago, a patient with active drug addiction 
and IE would have been refused for surgery due to the 
bad prognosis, conditioned by the continuous risk of 
recurrent IE through the follow-up after intervention and 
the presence of a concomitant disease with high mor-
tality: HIV infection. Now the situation has changed, 
and the surgical prognosis of these types of patients 
is better because there are effective detoxification pro-
grams for IVDAs, and the prognosis of HIV infection 
has dramatically improved with HAART62,63. Mestres, 
et al.62 published a retrospective analysis of 31 HIV-
infected patients undergoing cardiac surgery for differ-
ent diseases and observed a mortality of 50% in those 
with active IE. However, they noticed a steady increase 
in the number of subjects with HIV infection who are 
referred for surgery. 

The indications for surgery and the technical op-
tions for left-sided IE are the same as in the general 
population64,65. Furthermore, two special issues are 
usually taken into account before considering sur-
gery in this population: the likelihood of continuing 

i.v. drug abuse, with continuing risk of reinfection, 
overdose and other complications, and the issue of 
HIV infection. In the case of right-sided IE, there are 
two surgical indications: 1) endocarditis caused by 
microorganisms difficult to eradicate, such as fungal 
etiology or persistent bacteremia, and 2) patients 
with large tricuspid vegetations, with dilated right 
ventricle and recurrent pulmonary emboli. The techni-
cal options for right-sided IE are conservative and 
most surgeons opt to avoid the implantation of for-
eign material because a lot of patients will continue 
being IVDAs and the risk for a new episode of IE is 
higher64-66. In recent years, tricuspid valve replace-
ment with cryopreserved mitral homografts has 
emerged as the latest technical option for tricuspid 
valve replacement. In this case the rationale is to 
avoid implantation of foreign material and the opera-
tion is conceptually and practically simple and pro-
vides competence of the right atrioventricular orifice, 
thus eventually avoiding later right-heart failure due 
to persistent massive regurgitation67,68.

Table 4 summarizes the medical management of IE 
in IVDAs, which is the same with or without HIV infec-
tion, and table 5 shows the indications for surgery in 
patients with HIV and IE.

Influence of HIV infection 

The prevalence of HIV-1 infection among IVDAs with 
IE ranges between 40 and 90%. For instance, although 
IVDAs are the most important risk group for also ac-
quiring HIV infection, the full consequences are not yet 
fully known because there are only a few retrospective 
studies that review the clinical and epidemiological 
characteristics of IE in these patients. 

Table 4. Medical management of infective endocarditis in intravenous drug addicts patients with and without HIV infection

Side of the heart involved Most probable organisms Initial antibiotic therapy

Right/mixed Common: S. aureus Cloxacillin 2 g i.v./4 h or nafcillin
 Less common: P. aeruginosa, streptococci,  2 g i.v./4 h + gentamicin 80 mg
 Candida, other bacteria i.v./8 h
Left Common: S. aureus, streptococci, enterococci Ampicillin 2 g i.v./4 h or ceftriaxone
 Less common: P. aeruginosa, other gram  2 g i.v./24 h + cloxacillin 2 g i.v./4 h
 negative bacilli, Candida, other bacteria or nafcillin 2 g i.v./4 h + gentamicin
  80 mg i.v./8 h
Special situations  
– Methicillin-resistant S. aureus  Vancomycin 1 g i.v./12 h + gentamicin
  80 mg i.v./8 h
– Oral treatment for methicillin-sensible   Ciprofloxacin 750 mg/12 h
  S. aureus and right-sided endocarditis  + rifampicin 600 mg/day
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Table 5. Indications for surgical management in patients with HIV and active IE

1. Left-sided endocarditis
  – Valvular dysfunction with valvular insufficiency and/or congestive heart failure
  – Perivalvular extension with heart block, fistula or abscesses formation 
  – Persistent vegetation after systemic embolization or increase in vegetation size after four weeks of antimicrobial therapy

2. Right-sided endocarditis
  – IE caused by microorganism difficult to eradicate (fungi, persistent bacteremia)
  – Patients with large tricuspid vegetations with dilated right ventricle, right-ventricle failure and recurrent pulmonary emboli 

Incidence

Several epidemiologic studies have shown that HIV 
infection is associated with a several-fold increased risk 
of IE in IVDAs. Manoff, et al.21 showed that, compared 
with HIV– IVDAs, HIV+ IVDAs with CD4+ cell counts of 
350 per mm3 or more had less risk for developing IE 
than those with a CD4+ cell count below 350 per mm3. 
These findings have been confirmed by Wilson, et al.12, 

who found that IE is more common among IVDAs with 
advanced HIV immunosuppression, even after taking 
into account injection drug use behaviors. 

Clinical characteristics and etiology

The presence of HIV infection does not alter the 
clinical manifestations and the febrile response of 
IVDA patients with IE. This finding was observed, for 
example, by Nahass, et al.69 and Valencia, et al.17, 
who concluded that IE is usually reported in the 
early stages of HIV infection and apparently its pres-
ence has no influence on the clinical course of IE. 
However, HIV+ patients have lower white blood cell 
counts, mainly lymphocytes and platelets, and a 
higher ratio of right-sided IE and S. aureus infections 
than HIV– IVDAs15,17, 68.

Medical management

Response to antimicrobial therapy is similar in pa-
tients with and without HIV infection. It is not known, 
however, if right-sided MSSA endocarditis can be 
treated successfully with short-course therapy in HIV+ 
IVDAs. Ribera, et al.53 and Fortún, et al.54 showed that 
cure rates for asymptomatic HIV+ IVDAs were the 
same as for HIV– IVDAs in a group of patients with a 
median CD4+ cell count of nearly 300/mm3. Although 
these data are very promising, the reality is that there 
is not enough information about the efficacy of this 

short-course regimen in patients with AIDS or severely 
immunodepressed subjects (CD4+ cells < 200 mm3).

Surgical management

The presence of HIV infection does not seem to 
worsen the surgical prognosis in HIV-infected IVDA 
patients with IE. When cardiac surgery is necessary for 
treating a complicated right-sided IE, the most recom-
mended techniques are tricuspid valvulectomy without 
prosthetic replacement and tricuspid valve replace-
ment with cryopreserved mitral homografts. Left-sided 
IE has the same indications and surgical techniques 
as in the general population.

Prognosis

Nahass, et al.69 found that the mortality was higher 
in patients with symptomatic HIV disease, and Valen-
cia, et al.17 found a similar rate of mortality in patients 
with and without HIV infection. Pulvirenti, et al.70 re-
ported that IE in IVDAs with HIV infection had a differ-
ing outcome depending on the degree of immunosup-
pression, and that higher mortality rates correlated with 
lower CD4+ cell counts. Ribera, et al.15, in a prospec-
tive study in 1998, observed that outcome was similar 
according to HIV serostatus, but mortality was higher 
in the severely immunosuppressed patients and in 
those with mixed or left-sided involvement. Cicalini, 
et al.28 reviewed 108 episodes of IE in 105 patients with 
HIV infection and also observed that severe immuno-
suppression and left-sided valvular involvement are 
associated with a greater risk of mortality. 
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