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Introduction and objectives. The new highly active
antiretroviral therapies used for the treatment of patients
with human immunodeficiency virus (HIV) infection have
dramatically modified the natural history of the disease.
Although these therapies may themselves have adverse
cardiovascular side-effects, their use has also resulted in
seropositive patients surviving long enough to be exposed
to the same risk factors as the general population. As a
consequence, referrals for cardiovascular surgery have
increased.

Methods. We carried out a retrospective analysis of 
39 consecutive HIV patients who underwent cardiovascular
surgery between January 1998 and December 2006.

Results. The patients’ mean age was 49 (10) years
and 77% (n=30) were male. The CD4-lymphocyte count
was <500 cells/µl in 56% of patients (n=22). The main
indications for surgery were endocarditis (n=18, 46%),
coronary artery disease (n=12, 31%), and aortic disease
(n=5, 13%). The in-hospital mortality rate was 5% (n=2).
Postoperative complications included systemic infection
(n=2, 5%), stroke (n=1, 3%), kidney failure (n=1, 3%), and
respiratory failure (n=5, 13%). Repeat surgery for
bleeding was necessary in 2 patients (5%). There were
no postoperative complications in 29 patients (72%). After
a clinical follow-up period of 8.2 years, the long-term
mortality rate was 10.8% (4/37), giving survival rates at 1,
3, and 5 years of 91%, 86%, and 81% respectively.

Conclusions. Cardiovascular surgery can be
performed with complete safety in HIV patients, and with
promising results. This study indicates that, currently,
long-term survival in this particular group of patients is
potentially greater than 80%.

Key words: Surgery. Epidemiology. Lymphocytes. AIDS.
Survival. 

Cardiovascular Surgery in Patients With HIV: Epidemiology,
Current Indications, and Long-Term Outcome 
Javier G. Castillo, David H. Adams, Parwis B. Rahmanian, and Farzan Filsoufi 

Department of Cardiothoracic Surgery, Mount Sinai Medical Center, New York, USA

ORIGINAL ARTICLES

Project funded by the Department of Cardiothoracic Surgery. 

Correspondence: Dr J.G. Castillo,
Research Fellow, Department of Cardiothoracic Surgery, Mount Sinai
Medical Center,
1190 Fifth Avenue, New York, NY 10029-1028, USA
E-mail: javier.castillo@mountsinai.org

Received July 3, 2007.
Accepted for publication January, 2008.

Cirugía cardiovascular en pacientes 
con VIH: epidemiología, indicaciones actuales 
y resultados a largo plazo

Introducción y objetivos. Las nuevas terapias antirre-
trovirales de gran actividad (TARGA) para el tratamiento
del virus de la inmunodeficiencia humana (VIH), aunque
no exentas de efectos cardiovasculares adversos, han
modificado espectacularmente la historia natural de la en-
fermedad, con lo que se expone a los pacientes seroposi-
tivos a factores de riesgo propios de la población general
y se incrementa la necesidad de cirugía cardiovascular. 

Métodos. Se estudió retrospectivamente a 39 pacien-
tes con VIH que se sometieron a cirugía cardiovascular
de manera consecutiva entre enero de 1998 y diciembre
de 2006.

Resultados. La media de edad fue de 49 ± 10 años, y
el 77% de los pacientes (n = 30) eran varones. Los linfo-
citos CD4 eran < 500 cél./µl en el 56% (n = 22) de los pa-
cientes. Las indicaciones quirúrgicas principales fueron
endocarditis infecciosa (n = 18; 46%), enfermedad coro-
naria (n = 12; 31%) y afecciones aórticas (n = 5; 13%). La
mortalidad hospitalaria fue del 5% (n = 2). La morbilidad
postoperatoria incluyó la infección sistémica (n = 2; 5%),
el accidente cerebrovascular (n = 1; 3%), la insuficiencia
renal (n = 1; 3%) y la insuficiencia respiratoria (n = 5;
13%). Se reintervino por hemorragia activa a 2 (5%) de
los pacientes. En 29 (72%) no se produjeron complicacio-
nes postoperatorias. Tras un seguimiento clínico de hasta
8,2 años, la mortalidad tardía fue del 10,8% (4/37), y la
supervivencia a 1, 3 y 5 años fue el 91, el 86 y el 81%,
respectivamente. 

Conclusiones. La cirugía cardiovascular puede llevar-
se a cabo de manera totalmente segura en pacientes con
VIH, y se obtienen prometedores resultados. Este estudio
ha reflejado que actualmente la supervivencia a largo pla-
zo en este particular grupo de pacientes sería superior al
80%.

Palabras clave: Cirugía. Epidemiología. Linfocitos. Sida.
Supervivencia.

INTRODUCTION 

Infection due to the human immunodeficiency virus
(HIV) has become a universal public health problem.
According to recently published epidemiologic data from
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the World Health Organization, it is estimated that more
than 40 million individuals currently live with HIV
infection, and more than 4.3 million new cases of infection
occurred in 2006. In the USA alone, between 850 000
and 950 000 individuals have HIV infection, including
more than 200 000 who are unaware that they are infected
by the virus.1 Recent reports on the evolution of HIV
have observed a decrease in the incidence of the virus in
Western countries. In all probability, this decline is
secondary to the sustained inhibition of viral replication
resulting from the introduction of highly active
antiretroviral therapy (HAART) and protease inhibitors
(PIs).2 Although the new antiretroviral therapies are not
free from adverse reactions, they have changed the natural
history of the disease and led to greater survival among
patients with acquired immunodeficiency syndrome
(AIDS) and those with HIV infection.3 Thus, the infection
has come to be considered a chronic disease, in which
patients are exposed to the same cardiovascular risk
factors affecting the general population. This chronic
nature of the disease, together with the effects of
antiretroviral drugs on the patients’ metabolism, has
resulted in an increase in the number of HIV patients
referred for cardiac surgery (Figure 1). 

To date, surgical morbidity and mortality rates in HIV
patients undergoing cardiovascular procedures remain
unknown. Furthermore, the scarcity of publications in
the related literature and the limited number of patients
enrolled in the few available studies have made it difficult
to derive definitive conclusions regarding the perioperative
management of this particular patient population. In this
study we describe our experience with HIV-infected
patients undergoing cardiac surgery in our hospital, with
particular emphasis on the outcome of surgery and the
results for long-term survival.

METHODS 

A retrospective study including 7174 patients who
underwent cardiovascular surgery at The Mount Sinai
Medical Center was conducted between January 1998
and December 2006. A computerized registry, audited
and validated by the New York State Department of Health
(NYSDH), was used to identify the patients. The NYSDH
prospectively compiles a mandatory operative report that
includes all the demographic and cardiovascular variables
for each patient undergoing cardiac surgery at our hospital.
One of the preoperative variables recorded is the patient’s
immunodeficiency status (223/7174; 3.1%). Thus, the
clinical records of each patient were meticulously
reviewed to identify those with immunodeficiency due
to HIV infection and obtain additional information for
the study. The diagnosis was established based on a
serological profile consistent with HIV infection (prior
negative ELISA, followed by positive ELISA, or positive
baseline ELISA with inconclusive Western blot findings,
followed by positive Western blot). A total of 39 HIV-
infected patients comprised the study population. 

The patients’demographic data, preoperative variables,
operative parameters, variables related to postoperative

ABBREVIATIONS 

AIDS: acquired immunodeficiency syndrome
CS: coronary surgery
EF: ejection fraction
HAART: highly active antiretroviral therapy
HIV: human immunodeficiency virus
PI: protease inhibitor
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Figure 1. Stratification of the number
of surgical procedures per year
performed in HIV-infected patients,
expressed as percentage of the total
sample (data from our department).
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morbidity, and status at hospital discharge were analyzed
retrospectively. The variables on postoperative morbidity
included fever requiring antibiotic therapy, systemic
infection or endocarditis, superficial sternal infection,
mediastinitis, respiratory failure (mechanical ventilation
for more than 72 hours), renal failure or dialysis
requirement (creatinine >2.5 mg/dL for more than 
7 days), stroke, new myocardial infarction, repeat surgery
due to bleeding, and additional surgery requirement. 

Follow-up survival information was obtained through
postoperative visits to our department and by cross
matching the patient’s Social Security number with the
web-based Social Security death index.

Compilation of HIV-Specific Data 

The study was approved by the institutional review
board of our hospital and the investigation period was in
compliance with the Health Insurance Portability and
Accountability Act (HIPAA) Privacy rule, thus meeting
the international recommendations for clinical research
set down in the Declaration of Helsinki of the World
Medical Association (1975). All necessary precautions
were taken to safeguard the patients’ identity and avert
any possible link to identification from the study data.

The clinical variables specifically related to HIV
infection included coinfections due to hepatitis viruses
B and C (HBV and HCV),AIDS clinical status, and CD4
lymphocyte count (cells/µL). Patients were classified by
clinical stage using the Centers for Disease Control and
Prevention (CDC) revised system for staging HIV
infection in adolescents and adults.4 Variables related to
the therapeutic regimen included the use of any parallel
treatment, HAART regimen (including PIs), and degree
of compliance with treatment as self-reported by the
patient. 

Operative Safety Measures 

Standard infection control measures were taken for
the surgical management of HIV patients, including the
use of double surgical gloves and complete, impermeable
face shields. Specialists with advanced training were
assigned to each procedure to avoid any type of wound
during surgery. There were no operative accidents of any
type during the study period. 

Statistical Analysis

Values are expressed as the mean (standard deviation
[SD]) or median and interquartile range (IQR) for
quantitative variables. Discrete variables are expressed
as percentage of the sample. Kaplan-Meier curves were
used to provide a graphic representation of survival
(percentage [standard error]). Statistical analyses were
performed with SPSS 15.0 (SPSS Inc., Chicago, IL,
USA). 
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RESULTS 

The clinical characteristics of the patients are shown
in Table 1. The study population included 30 (77%) men
and 9 (23%) women with a mean age of 49 (10) years.
The mean ejection fraction (EF) was 44% (15%). 

HIV Infection-Related Data 

HIV transmission occurred by the following routes:
sexual contact in 14 (36%) patients; parenteral in 
24 (61%) drug abusers, and transfusion in 1 (3%).
Fourteen patients (35%), all intravenous drug abusers,
had hepatitis coinfection. CD4 lymphocyte counts were
<500 cells/µL in 56% (n=22) of patients. Based on the
CDC classification system, 23 (59%), 6 (15%), and 10
(26%) patients were in clinical stage A, B, and C
respectively; 13 (36%) patients had a history of
opportunistic infections. Among the total, 70% (n=28)
of patients were actively receiving antiretroviral treatment
at the time of surgery, whereas 30% (n=12) were not
under any treatment. The HIV-related epidemiologic,
clinical, and therapeutic data, as well as information on
evolution are shown in Table 2. 

Preoperative Risk Factors 

Sixteen patients (41%) presented congestive heart
failure (NYHA functional class III-IV), and 9 (23%) had

TABLE 1. Clinical Characteristics of the Patientsa

Age, mean (SD) (range), y 49 (10) (31-75) 

Age >70 y, n (%) 1 (3) 

Men, n (%) 30 (77) 

Body mass index, mean (SD) (range) 26 (4.8) (18-38) 

Body surface area, mean (SD) (range), m2 1.8 (0.2) (1.5-2.4) 

Ejection fractio, mean (SD) (range), % 44 (15) (13-70) 

Ejection fraction <30%, n (%) 8 (20) 

Congestive heart failure (NYHA III-IV), n (%) 16 (41) 

Recent myocardial infarction, n (%) 11 (28) 

Prior stroke, n (%) 5 (13) 

Extracardiac vascular disease, n (%) 4 (10) 

Diabetes, n (%) 5 (13) 

Chronic pulmonary disease, n (%) 2 (5) 

Active endocarditis, n (%) 9 (23) 

Renal failure, n (%) 9 (23) 

Hypertension, n (%) 7 (18) 

Prior cardiac surgery, n (%) 6 (15) 

Prior coronary angioplasty, n (%) 3 (7) 

Emergency surgery, n (%) 5 (13) 

Coronary disease

None, n (%) 19 (48)

1 Vessel, n (%) 1 (3) 

2 Vessels, n (%) 6 (15) 

3 Vessels, n (%) 13 (34) 

aNYHA indicates New York Heart Association functional class; SD, standard
deviation.



preoperative renal failure. In addition, 4 (10%) presented
advanced liver cirrhosis secondary to HBV and HCV
coinfections (Child B, n=3; Child C, n=1). Among the
39 surgical procedures carried out, 5 (13%) were
performed on an emergency basis, and 6 (15%) were
performed in patients with a history of prior cardiac
surgery.

Indication for Surgery and Operative Details 

The most frequent indication for surgery was infective
endocarditis (n=16; 41%). The disease was multivalvular
in 8 (20%) patients and in the active phase in 9 (23%)
patients. Isolated coronary disease, occurring in 12 (31%)
patients, was the second most common indication,
7 (18%) patients had aortic disease, and the 4 (10%)
remaining patients presented degenerative valvular disease
that was unrelated to prior endocardial processes. 

Details on the surgical procedures are shown in Table
3: 15 (38%) patients underwent valve surgery alone,
12 (31%) had coronary artery surgery (CS) for myocardial
revascularization, 7 (18%) had aortic surgery, and 5 (13%)
had combined surgery. The duration of aortic clamping
and on-pump circulation was 110 (43) min and 158 (37)
min, respectively. 

Morbidity and Mortality 

The mortality rate during hospitalization or within
the 30 days following surgery was 5% (n=2). In both
patients the cause of death was multiorgan failure. The
first patient had undergone emergency surgery for
fulminant infective endocarditis, and the second
presented multiorgan failure secondary to prolonged
low cardiac output syndrome following aortic surgery.

Postoperatively there were 2 (5%) cases of systemic
infection, 1 (3%) of stroke, 2 (3%) of renal failure, and
5 (13%) of respiratory failure. Among the patients with
preoperative end-stage liver failure, 2 (7%) had to be
reoperated because of active bleeding. There were no
postoperative complications in 29 (72%) patients.
Furthermore, there was a notable absence of
opportunistic infections during the hospitalization period.
The median duration of hospital stay was 7 (IQR,
6-10) days; only 9 (23%) patients required more than
10 days of hospitalization. Postoperative events are
summarized in Table 4. 

Clinical Follow-up 

Clinical follow-up was complete in 100% of cases.
After a follow-up period of up to 8.2 years, the crude late
mortality rate was 10.8% (4/37). Survival was 91.2%
(4.9%) at 1 year, 86% (7.2%) at 3 years, and 81% (8.4%)
at 5 years (Figure 2). 

DISCUSSION 

In the present retrospective study, we describe our
clinical experience with 39 HIV-infected patients
consecutively undergoing cardiovascular surgery. To our
knowledge, this is one of the largest series of such patients
in the contemporary literature. The operative mortality
rate was 5% (n=2), there were no postoperative
complications in 29 (74%) patients, and no events of any
kind in the group undergoing CS. 

TABLE 2. Clinical Parameters of HIVa

CD4 (cells/µL), mean (SD) 490 (432) 

Level 1 (≥500), n (%) 17 (44) 

Level 2 (200-499), n (%) 15 (38) 

Level 3 (<200), n (%) 7 (18) 

Liver profile

HBV coinfection, n (%) 1 (3) 

HCV coinfection, n (%) 7 (18) 

HBV + HCV coinfection, n (%) 6 (15) 

Child B hepatic dysfunction, n (%) 3 (7) 

Child C hepatic dysfunction, n (%) 1 (3) 

Antiretroviral drug combinations

No treatment, n (%) 12 (31) 

HAART, NRTI, n (%) 1/27 (4) 

HAART, NRTI + PI, n (%) 12/27 (44) 

HAART, NRTI + NNRTI + PI, n (%) 10/27 (37) 

Other HAART, n (%) 4/27 (15) 

Adequate adherence, n (%) 25 (92) 

aHAART indicates highly active antiretroviral treatment; HBV, hepatitis B virus;
HCV, hepatitis C virus; HIV, human immunodeficiency virus; NRTI, nucleoside
reverse transcriptase inhibitors; NNRTI, non-nucleoside reverse transcriptase
inhibitors; PI, protease inhibitor.

TABLE 3. Surgical Proceduresa

Procedure No. (%) 

Coronary surgery 12 (31) 

Isolated coronary surgery 9 

Off-pump coronary surgery 2 

Postinfarction coronary surgery and ventricular 

aneurysm resection 1 

Aortic surgery 5 (13) 

Ascending aorta surgery 3 

Aortic arch surgery 2 

Isolated valvular surgery 17 (43)  

AVR 8 

AVR + TVR 4 

MVR 2 

MVR + TVR 1 

MVA 1 

TVR 1 

Valvular and coronary surgery 5 (13) 

AVR 1 

AVR + TVR 2 

MVR + TVR 1 

MVA + TVA 1 

aAVR indicates aortic valve replacement; MVA, mitral valve annuloplasty;
MVR, mitral valve replacement; TVA, tricuspid valve annuloplasty; TVR, tri-
cuspid valve replacement.
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Morbidity and Mortality 

It is unusual to come across articles investigating and
analyzing surgical outcome in HIV patients, and even
more so in the case of cardiovascular surgery. The studies
published to date with a sample larger than 30 patients
are listed in Table 5.5-8

In a retrospective study covering a period of 17 years
(1985-2002) and including 31 HIV-positive patients who
underwent cardiovascular surgery, Mestres et al6 reported
a mortality rate of 23%. Among the total, 68% of patients
had infective endocarditis, and only 16% were treated
for coronary disease. All deaths occurred in patients
undergoing valvular surgery, whereas there were no in-
hospital deaths among the patients who required CS. In
the study by Trachiotis et al,7 operative mortality was
2.7% in a cohort of 37 patients, the majority of them
(n=27; 73%) treated with CS. Similarly, there were no
deaths in the group with coronary disease. Lastly, in a
recent case-control study of patients undergoing CS (n=7)
Jiménez-Expósito et al9 reported postoperative mortality
only in the control group (HIV-negative), thereby
supporting the findings highlighted in previous studies.
Our experience with 39 consecutive patients (valvular
surgery, 51%; CS, 31%; aortic surgery, 18%) over 9 years
yielded an overall mortality of 5%, with no deaths
whatsoever in the group of patients undergoing CS. 

The decrease in operative mortality observed in the
most recent series is likely to have several causes,
involving factors such as the progress made in therapy
for HIV infection and AIDS with the development of
HAART, and the numerous advances in perioperative

management of surgical patients over the last decade.10,11

Furthermore, the number of patients with infective
endocarditis has decreased considerably, whereas the
total number of patients who are candidates for CS
continues to increase among the HIV population, and
these facts have a relevant impact on mortality rates
(Figure 3).12-14 Thus, morbidity has become the focus of
attention in this type of patient, particularly (and
obviously) complications of an infectious nature. In the
present study, postoperative complications occurred in
10 (25%) patients, all of whom had important preoperative
risk factors, such as end-stage liver failure, renal failure,
and active endocarditis. There were no postoperative
complications in any of the patients undergoing CS (31%).
Chong et al15 reported similar results in patients treated
with CS, documenting a low incidence of postoperative
systemic infections, which indicates a more than
acceptable state of perioperative immunocompetence in
these patients.7

TABLE 4. Postoperative Morbidity and Mortality

During Hospitalization or Within 30 Days Following

the Procedure

No. (%)

Mortality 2 (5) 

Stroke 1 (3) 

Systemic infection 2 (5) 

Renal failure 2 (5) 

Respiratory failure 5 (13) 

Repeat operation due to bleeding 2 (5) 

Study Population

Adjusted General Population

Survival

1 y 3 y 5 y

91.2

4.8

35

Estimation

Standard Error

At-Risk Population

86.0

7.2

34

81.0

5.4

33
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Figure 2. Kaplan-Meier curve in 
HIV-infected patients undergoing
cardiovascular surgery. The straight line
represents survival of the general
population of the USA, age– and
sex–adjusted to the study population.
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Coronary Disease in HIV-Infected Patients  

In the stage of expansion of the HIV disease, infective
endocarditis was the most common, if not the only,
indication for surgery in HIV-positive patients undergoing
cardiac surgery.12 In contrast to what has occurred in the
general population, however, the most recent clinical
studies have shown a growing number of patients referred
for CS. A progressively longer life expectancy has resulted
in exposure of HIV-positive patients to the most common
cardiovascular risk factors. Moreover, the new HAART-
and PI-based therapeutic regimens have contributed
notably to the development of early cardiovascular
disease.16,17 An increasing number of studies have
correlated HAART therapies with the development of
metabolic syndrome, hypercholesterolemia, lipodystrophy,
and insulin resistance.18-22 In a surgery article, Trachiotis
et al7 described a significant increase in cholesterol
concentrations in the vast majority of HIV patients
undergoing CS (19/23; 83%). In parallel, the virus has
been reported to produce adverse effects of chronic
inflammation in the coronary circulation.23 HIV seems

to contribute to the development of endothelial injury
and consequently, to enhance problems related to
arteriosclerosis. 

All these findings indicate that HIV-infected patients
receiving various aggressive treatments require intensive
cardiologic monitoring, particularly when cardiovascular
risk factors have been detected.24

CONCLUSIONS 

The introduction of new antiretroviral therapies has
resulted in a longer life expectancy and increased need
for cardiac surgery in HIV patients. Currently,
cardiovascular surgery in patients with HIV infection/AIDS
can be carried out in a completely safe manner and with
clearly promising outcomes. In addition, this study shows
that long-term survival can reach more than 80% in these
patients. Lastly, we believe that HIV-infected patients
receiving various aggressive therapies require careful
supervision and close cardiologic follow-up, particularly
when they have risk factors for coronary disease.24

TABLE 5. Review of Clinical Studies Investigating Cardiovascular Surgery Outcome in HIV-Infected Patients 

With a Study Population of More Than 30 Patientsa

Author, Study Perlod (No.) Age, Mean (Range), y CS, % VS, % AS, % Mortality, %

Survival, %

1 y 3 y 5 y

Aris, 1986-1992 (40) M 30 (19-61) 5 95 – 20 79 60 48

Mestres, 1985-2002 (31) S 34 (19-65) 16 84 – 23 65 42 42

Trachiotis, 1994-2000 (37) S 41 (28-59) 73 27 – 3 80 66 66

Blyth, 1995-2003 (49) Sb 33 (17-76) 6 92 2 6 – – –

Present study, 1998-2006 (39) S 49 (31-75) 31 51 18 5 91 85 81

aAS indicates aortic surgery; CS, coronary surgery; M, multicenter study; S, single-center study; VS, valvular surgery.
bNon-Western study population.
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surgical indications in HIV-infected
patients undergoing cardiovascular
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