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Cardiac involvement in HIV-positive patients
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Abstract

Introduction The history of HIV/AIDS in Romania is different compared to the rest of the
world. Here, the vast majority of HIV-positive patients have been infected since infancy and have been
receiving HAART treatment for at least ten years. This situation is a unique environment to check for
long-term cardiac involvement in HIV-positive patients with a long evolution of the infection.

Methods A group of 40 HIV-positive patients were randomly selected to undergo an
echocardiogram to check for cardiac involvement. Data collection took place at the National Institute for
Infectious Diseases “Prof.Dr. Matei Bals” in Bucharest, Romania, from September 2011 to February
2012. Patients were examined and compared based on cardiovascular risk factors and disease risk factors
described in field literature, including: age, gender, blood pressure, lipid profile, glucose, HbA , lifestyle
habits, time from infection, duration of treatment and drug class use.

Results The median age of patients was 23, with a mean time from infection of 20.85 years and a
duration of treatment of 15.9 years. Out of the 40 patients included in the study, 15 (37.5%) had cardiac
involvement such as hyperkinetic syndrome, hypertrophy, atheroma, pulmonary hypertension or
overlapping syndromes. The main risk factors were: male gender (OR 3.187, 90%CI 1.038-9.779), high
cholesterol (>200 mg/dL) or smoking (OR 2.538, 90%CI 0.789-8.163), with a high risk for cardiac
involvement in patients that were smokers and also had high levels of cholesterol (OR 5.75, 90%CI
1.263-26.169).

Conclusion An important aspect of this study is that both major risk factors identified are
modifiable to an extent, and while cholesterol levels can be controlled with lipid-lowering medication,
smoking can be stopped with or without replacement therapy. We need to stress on the importance of
smoke-reducing policies and, particularly, encouraging young patients to not start smoking.

Introduction

United Nations Programme on HIV/AIDS

With approximately 34 million people living
with HIV/AIDS worldwide and 1.4 million in
Eastern Europe plus Central Asia,"” the Joint
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(UNAIDS) reports that roughly half of them are
aware of their HIV status.” At the end of 2012 in
Romania there were 9,475 HIV-positive patients
under active medical surveillance, of which 237
(2.5%) had ages below 14 years, most patients
with ages ranging from 20 to 24 years old.*

Prior to the highly active antiretroviral
therapy (HAART) era, autopsy studies found
myocarditis in HIV-positive patients in varying
percentages, from 9% to 52%, with an average of
33%. Following the introduction of HAART, it
has become apparent that treatment dramatically
reduces morbidity, mortality and hospitalization
rates, and prolongs the life of HIV-positive
patients.® Antiretroviral (ARV) therapy also plays
a role in preventing opportunistic infections and
thus has been shown to lower the incidence of
myocarditis, leading to a decrease in HIV-
associated cardiomyopathy with about 30% in
developed countries.” On the other hand, in
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developing countries the median prevalence of
HIV-associated cardiomyopathy has increased
with about 32%, in conjunction with a limited
availability of HAART.®

An increase in the life expectancy of HIV-
positive patients associated a shift in the
spectrum of health problems, with emphasis on
non-infectious comorbidities, lifestyle-related and
ageing issues, such as: arterial hypertension,
metabolic  changes  (hyperglycemia,  hyper-
lipidemia),” accelerated atherosclerosis, including
but not limited to coronary artery disease. '

The history of HIV/AIDS in Romania is
different compared to the rest of the world,"" due
to the epidemic that occurred in the end of the
'80s, when a large number of patients were
infected with clade F HIV," mostly children and
infants.” The number of newly infected adults
during those years was low, with a subsequent
increase afterwards mainly by heterosexual
contact. The children and infants infected in the
'80s are today young adults who represent the
main population treated with HAART.

This particular situation gave rise to a special
population in which the majority of patients,
infected with HIV since infancy, have received
ART for at least ten years through governmental
programs.'* This created a unique environment
to check for longterm cardiac involvement due
to either the treatment or the disease.

Methods

We performed a study to determine the
prevalence of cardiac involvement in HIV-
positive patients monitored at the National
Institute for Infectious Diseases “Prof.Dr. Matei
Bals” in Bucharest, Romania, and to detect and
analyze the risk factors for these cardiac
abnormalities. A group of 40 HIV-positive
patients were randomly selected to undergo an
echocardiogram  (Vivid S6 ultrasound, GE
Healthcare, USA), currently considered an useful
test for providing a semi-quantitative assessment
of left ventricular size and function.”

Data collection took place at the National
Institute for Infectious Diseases “Prof.Dr. Matei
Bals” in Bucharest, Romania, from September
2011 to February 2012. The Institute is a
national HIV center and coordinates with the
other eight regional centers in Romania.

Eligibility criteria included: adult patients,
living with HIV for at least ten years, under
current antiretroviral treatment after having
received at least ten years of HAART. Exclusion
criteria were: history of injecting drug use,
coinfections such as hepatitis, endocarditis,
history of sexually transmitted diseases with
potential cardiac implications (e.g. syphilis),"
pregnancy during or one year prior to the
echocardiogram  exam. All patients were
informed on the nature of the study, agreed be
included in the study group, and signed informed
consent forms.

Patients were examined and compared based
on cardiovascular risk factors and disease risk
factors described in field literature, including: age
>30 vyears old; gender (male, female); blood
pressure  (normal 120/80); lipid profile:
cholesterol (normal <200 mg/dL), high-density
lipoprotein (HDL, normal >40 mg/dL, low <40
mg/dL), low-density lipoprotein (LDL, normal
<100 mg/dL, borderline 100-129 mg/dL, high
>130 mg/dL), triglycerides (TG, high >200
mg/dL); glucose (with or without diabetes) and
HbA,. (normal 4-5.9 mg/dL); lifestyle habits such
as smoking (above ten pack-years) and alcohol
intake (at least one alcoholic drink per day); time
from infection (10-14 years, 15-20 years, 21-25
years), duration of treatment (10-14 years, 15-20
years) and drug class use (non-nucleoside reverse-
transcriptase inhibitors - NNRTI - and non-
nucleoside  reverse-transcriptase inhibitors/
protease inhibitors - NNRTI/PI).

Data regarding treatment duration and
choice of ARVs were matched with the national
database and interpreted according to ARV
classes: PI, NNRTI, NRTI (nucleoside reverse-
transcriptase  inhibitors), integrase inhibitor,
CCRb5-receptor antagonist, fusion inhibitor."”

The cardiovascular risk was calculated based
on the Framingham Risk Score.'® To compare
whether the incidence of cardiac abnormalities in
our study group was significantly different from
the EU baseline, we used the Ztest for
proportions (and  verified using binomial
distribution as our sample size was relatively low).
For each risk factor we calculated the odds ratio

(OR) and the 90% confidence interval (90%CI).
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Results WCA  WOCA All
The study included 40 patients, all with ages Characteristic  Interpretation (n=15) (n=25) Patents
over 21 years old. The median age of patients was (n=40)
23. The mean (+ standard deviation, SD) time Gender Female 6 17 23
from infection was 20.85 (+1.5) years. The mean Male 9 8 17
(+SD) duration of treatment was 15.9 (+1) years.
. . . Age <30 11 18 29
All patients were on classical HAART regimens 30 4 7 11
with Pls, NRTIs, NNRTIs; none of the patients Cholesterol Normal 9 20 29
received integrase inhibitor, CCR5-receptor High 6 5 11
antagonist or fusion inhibitor. LDL Optimal 7 142l
Out of the 40 patients in the study, a E{?rﬁerhne i 2 ;O
1
cumulated 15 (37.5%) had cardiac abnormalities HDL Loi, 3 5 8
(figure 1), compared to other non-cumulated Normal 6 12 18
percentages in developed countries with access to High 6 8 14
HAART: 14.5% for left ventricle hypokinesia'® or TG Ef’rﬁnal 41}1 éO g 1
[¢) : : 20 1g
8% for dll‘ated Qrd@myopathy (p<0.001). Most Serum glucose <100 15 75 40
of the patients in this study displayed more than HbA, 459 15 25 40
one cardiac abnormality, with a high prevalence Blood pressure  <120,/80 15 25 40
of the hyperkinetic syndrome (110 beats per Framingham At risk (above 10%) 1 1 2
minute) and hypertrophy (left ventricle 56 mm). score Not at significant risk 14 24 38
(under 10%)
Smoking Yes (10 pack-years) 11 13 24
25 1 No (below 10 pack- 4 12 16
years)
20 4 Alcohol use Yes 7 14 21
No 8 11 19
1 = Pulmonary hypertension Time from 10-14 years 2 2 4
infection 15-20 years 1 4 5
g m Atheroma 21-25 years 12 19 31
5 107 Duration of 10-14 years 3 2 5
g  Hypertrophy treatment 15-20 years 12 23 35
-g * 1 B Hyperkinetic syndrome Treatment NNRTI 3 L 4
2 v Y regimen NNRTI/PI 12 24 36
0 B No changes on Table 1. Incidences by risk factors
& @’b & echocardiogram
&O‘i} (\b‘o z{&SQQ ‘(@\o (@0‘7
SN N ¥ 2 .. . . "
& & N Qd\\*q A multivariate analysis (table 2) identified the
0;¢=°° %@2‘ . o\e"(\ main risk factors for developing cardiac
& o
& abnormalities (taken as a whole) as: male gender
(OR 3.187, 90%CI 1.038-9.779), high cholesterol

Figure 1. Graphic display of cardiac

abnormalities identified in the study

After identifying the patients with cardiac
abnormalities, the study group was divided into
two smaller groups: without cardiac abnormalities
(WOCA) and with cardiac abnormalities (WCA)
in order to permit a comparison based on the
data collected.

Table 1 presents the cardiac risk factors
assessed, including descriptive data for patients
and results of relevant laboratory tests.

(>200 mg/dL) or smoking (OR 2.538, 90%CI
0.789-8.163), with a high risk for -cardiac
involvement in patients that were smokers and
had high levels of cholesterol (OR 5.75, 90%CI
1.263-26.169). The had a
distribution making the results accurate for the
number of patients in the study.

Regarding the time from infection, duration
of treatment and drugs used, the data did not
yield any significant result (as can be seen in table

2).

variance low
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Risk factor Odds g0l
Ratio

Cholesterol AND smoking 5.75 1.263-26.169
Gender (male) 3.187 1.0389.779
Cholesterol (>200 mg/dL) 2.666 0.804-8.842
Smoking (above 10 packs-year) 2.538 0.789-8.163
Low HDL (<40 mg/dL) 1.416 0.461-4.346
High LDL (>130 mg/dL) 1.454 0.409-5.170
High TG (>200 mg/dL) 1.454 0.409-5.170
Age >30 years 0.935 0.278-3.141
Alcohol consumption 0.687 0.232-2.028

Duration of ARV therapy (>15 years) 0.347 0.069-1.751

Table 2. Multivariate analysis of risk factors for
cardiac involvement in HIV-positive patients

The Framingham score did not vyield
significant results since only two patients were in
the risk range according to the score (table 1),
one patient with cardiac abnormalities and one
without cardiac abnormalities.

Discussion

The results of this study did not entirely
come as a surprise, but they are interesting
particularly due to the fact that both major risk
factors identified are modifiable to an extent, and
while cholesterol levels can be controlled with
lipid-lowering medication, smoking can be
stopped with or without nicotine-replacement
therapy. As such, we need to stress on the
importance of smoke-reducing policies, ensuring
smoke-free environment, providing relevant
counseling and more importantly, encouraging
young patients to not start smoking, since it is
said that the best treatment option is prophylaxis.

In  HIV-positive  patients, the exact
mechanisms whereby smoking increases the risk
of cardiovascular events are vyet to be
determined,”' but endothelial damage appears to
be the cornerstone of heart disease in HIV* and
it has become apparent that the effect of smoking
can augment the damage produced by the virus
itself, the immune response of the host,” or by
potential toxicity of older drugs used in the
treatment of HIV infection.**

Furthermore, recent studies have shown that
the population-attributable risk of death
associated with smoking is higher (61.5%) among
HIV-positive patients compared to controls
(34.2%), postulating that in this particular

category or patients, more life-years are lost to
smoking than to HIV.?

Despite an implementation of policies for
reducing tobacco use, smoking continues to be a
major issue in Romania. Having signed the
World Health Organization (WHO) Framework
Convention on Tobacco Control in 2004, with
subsequent ratification in 2006, Romania has
since made it on the list of highest achieving
countries for monitoring the prevalence of
tobacco use, tobacco dependence treatment and
raising taxes on tobacco. With implemented
cessation programs (national quit line, nicotine
replacement therapy and cost-covered cessation
services), health warnings on cigarette packages,
some mass media campaigns, and advertising
bans on national televisions, radio, print media
and some forms of direct/indirect advertising,
the prevalence of smoking remained borderline
high, at 29% by the end of 2011, comparable to
the percentage reported by the global adult
tobacco use survey, conducted between 2008-
2010, which reported prevalence values ranging
from 16% to 43%.*

An interesting recent study has shown that
the prevalence of smoking may be up to three
times higher in HIV-positive patients than in the
general population,”” which is an alarming
finding, particularly given the high risk for
morbidity in this category of patients. The risk of
chronic obstructive pulmonary disease”® and that
of local infections due to a baseline suppressive
lung inflammatory environment® have been
clearly described, but the cardiac involvement is
still to be determined.

Given that a 23 year-old should not have any
kind of cardiac pathology (except for congenital
issues), it is potentially alarming that in our study
15 out of 40 patients (37.5%) presented cardiac
abnormalities. This high prevalence of cardiac
involvement could be due to the occurrence of
HIV infection at young ages, or to cumulative
risk factors, lifestyle and heath habits.

The abnormalities identified echographically
in this group of patients were mild, and did not
require specialty treatment for the time being.
However, there is no way of knowing how the
cardiac involvement will develop in each patient,
and it would be very interesting to return to this
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group of patients in 5-10 years time, to check for
differences compared to the baseline data derived
from this study.

A recent study™ evaluated cardiac function
through echocardiography in 53 naive HIV
positive patients without clinical evidence of
cardiovascular ~ disease, revealing a higher
prevalence (36% in HIV patients vs. 9% in
healthy controls) of diastolic left ventricular
dysfunction (36% in HIV patients vs. 9% in
healthy controls), leading to the conclusion that
subclinical cardiac abnormalities do appear in
early stages of HIV infection, independent of
ARV therapy.” Larger studies, observing clinical
endpoints  rather than  echocardiographic
changes, have shown that certain ARV classes
(such as protease inhibitors) can be associated
with an increased risk of myocardial infarction,
explained in part by dyslipidemia.’’ In our study,
HAART duration was not associated with an
increase in cardiac abnormalities, nor was a
particular ARV class, and this may be due to the
fact that we did not look at clinical endpoints,
but rather at morphological and functional
changes in the heart.

Study limitations

The group of patients was relatively small
(only 40 patients), which lowered the statistical
significance of the results and did not allow for
further statistic analyses. Some of the patients in
the study were born in orphan homes or had
been given to one at a very young age and thus an
important potential risk factor, family history for
cardiac involvement, could not be obtained in all
cases.

Healthcare implications

In conclusion, the main question refers to
the progression of the cardiac involvement
identified in patients in this study: will it become
more severe and potentially worsen with time?
And if so, how soon are significant changes to be
expected! In order to be able to provide an
answer to these questions and to offer the best
care to these patients, specialty monitoring by a
cardiologist will be provided to our best effort, to
determine if, or when, treatment is in order.
Also, we would consider extending this study to
determine whether the prevalence of cardiac
involvement is indeed this high and, if

confirmed, to determine the age at which an
echocardiogram should be considered in routine
screening for HIV-positive patients.

Smoking cessation programs should be
offered to HIV-positive patients, together with
public health education programs. Cholesterol
issues should also be addressed with some simple
lifestyle changes and with better nutrition. Both
the physician and the patient should understand
that lifestyle and healthy habits are important
factors to the success of the treatment.
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