
Introduction

Despite a declining rate of HIV (Human Immu-
nodeficiency Virus) related death, proportions 
of HIV infected patients dying of other causes 
have increased.1 As an example, a death certifi-
cate study in New York City showed that the pro-
portion of deaths among HIV-infected patients 
due to non–HIV-related causes increased from 
19.8% to 26.3% between 1999 and 2006, reflecting 
mortality resulting from cardiovascular disease 
(CVD), substance abuse, and non–AIDS-defin-
ing cancers.2 Among individuals aged 55 years 
or older, CVD was the leading cause of death.   

Atrial fibrillation is associated with a wide range 
of organ damage, ranging from stroke to heart 
failure.  Furthermore, management of patients 
with this arrhythmia is a challenge. Once patients 
develop AF, it is incumbent upon the physician to 
balance rate control, anti coagulation and if need-
ed rhythm control.  Although there are many risk 
factors for developing this arrhythmia, there has 
not been any data to show that HIV is a risk factor.     

Patients with HIV have an array of multi-or-
gan involvement, amongst which is cardiovas-
cular disease.  Cardiovascular manifestations 
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Abstract
Background  
Patients with Human Immunodeficiency Virus (HIV) have an array of multi-organ involvement, including cardio-
vascular disease. CD4 count is one of the best parameters to monitor the severity of HIV disease. The arrythmo-
genic potential of HIV disease has not been well defined. The aim of the study is to establish whether an association 
between the severity of HIV and atrial fibrillation (AF) exists.
Methods
Out of a retrospective cohort of 780 HIV patients from January 2006 to December 2008, 40 patients were selected 
that developed AF during this period .The age and sex matched controls (n=40) were selected for comparison. The 
comparison between both groups was done using Fischer Exact Test. Bivariate and multivariate analysis was also 
performed to analyze the results.
Results
The data shows that 47%(19/40) of the patients with HIV who developed AF had CD4 count lower than 250 as com-
pared to 20%(8/40) in the control group (P value = 0.017)
Conclusions
The data supports the presence of a relationship between HIV and AF.  Patients with lower CD4 counts are more susceptible to 
develop AF. 
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include but are not limited to dilated cardio-
myopathy, pericardial effusion, endocarditis, 
myocarditis, pulmonary hypertension and athero-
sclerotic heart disease. Literature review shows 
that there aren’t any published data on the ar-
rythmogenic potential of HIV. This retrospective 
observational study was conducted to determine 
if there is an association between HIV and AF.  
Furthermore, we wanted to elucidate why certain 
HIV patients are more prone to developing AF. 

Subjects and Methods

Setting 

This was a multi-center retrospective study at 
three urban teaching hospitals in the north east-
ern United States that are affiliates of the School 
of Health and Medical Sciences of Seton Hall Uni-
versity. The protocol was approved by the Institu-
tion Review Boards (IRB) of St Michael’s Medical 
Center (Newark, NJ), St Joseph’s Medical Center 
(Paterson, NJ) and Trinitas Regional Medical Cen-
ter (Elizabeth NJ).  Seton Hall University’s IRB 
delegates the approval process to the individual 
facilities at which the studies are performed.

Protocol and Patients

This study examined a retrospective cohort of 780 
HIV patients that developed AF after developing 
HIV during a period of 3 years from 2006-2008, in-
clusive. Within this cohort, we nested a case-con-
trol study consisting of subjects with AF (n=40) and 
subjects who did not demonstrate AF (n=40) dur-
ing the above mentioned time period.  The inclu-
sion criteria for the study group were:  HIV patients 
above the age of 18 and AF that developed after the 
diagnosis of HIV. All of the cases were persistent 
atrial fibrillation. In addition, all of the patients 
were treated with a rate and anticoagulation strat-
egy; none of the patients were placed on rhythm 
control agents, such as amiodarone. This approach 
was primarily due to many of the interactions with 
most anti-retro viral medications.  Furthermore, 
our approach was further attributed to the absence 
of strong data to support rhythm control, once rate 
control and anticoagulation has been addressed.  
Each patient was anticoagulated according the 
CHADS2 stroke risk.  During the three year follow 
up we did not have any thrombo-embolic events 
that were recorded at our institution. Whether 

these patients had a complication and were ad-
mitted to other institutions, we cannot confirm.

 All medications were reviewed extensively in ev-
ery patient included in the study; there were no 
patients that were taking any known arrhythmo-
genic agents.  Patients that were on arrhythmo-
genic agents were excluded, even if they fit the 
other inclusion criteria.The CD4 count was mea-
sured at the time of diagnosis of atrial fibrillation. 
All of these patients follow up in our HIV clinics 
and access to their CD4 count at the time of diag-
nosis of AF was possible. Patients were excluded 
from the study if they had a history of AF prior to 
the development of HIV.  Baseline characteristics 
included: age, sex, history of hypertension, dia-
betes mellitus, dyslipidemia, echocardiography 
findings of an EF<35% and left atrial enlargement 
(LAE) > 4cm.

Statistical Analysis

Interval data (age) were tested for normality with 
the D’Agostino-Pearson omnibus normality test 
and were found to approximate a normal distri-
bution. Thus, age was compared by an unpaired t-
test. Categorical risk factors were cross tabulated 
with the two outcomes (presence/absence of AF) 
and tested for significance with Fisher’s exact test.  
Because of the retrospective nature of the study, 
clinical relevance was described by the odds ratio 
and 96% confidence intervals (CI). Characteristics 
for which univariate p values were ≤0.05 and low-
er 95% CI was ≥ 1.0, were considered as primary 
risk factors (RF).  The level of significance for 
potential confounders was p ≤ 0.25.  These were 
examined for interaction with the RF by logistic 
regression analysis and, if a significant interac-
tion was observed, it was included in a model to 
adjust the RF for the confounder.  For univariate 
analyses, we used Prism® software (GraphPad 
Corp., San Diego).  For bivariate logistic regres-
sion analysis we used a web-based routine.15

Results

The two groups were compared with regard to 
baseline characteristics in Table 1.  Based on the 
criteria described in the Methods, the only RF 
detected was CD4+ count <250 cells/mm3, which 
yielded an OR = 3.62 (95% CI: 1.34 to 9.77).  Several 
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potential confounders (p ≤ 0.25) were identified: 
HTN, dyslipidemia and LAE. These were used to 
adjust the odds ratio and the resulting data are 
provided in Figure 1.  It can be seen that adjust-
ment for both LAE and HTN tend to demonstrate 
a dependence of CD4+ cell count on these param-
eters.  However, when tested, the p – value for the 
interaction of both of these potential confound-
ers with CD4+ cell count was not statistically sig-
nificant (p = 0.14 for LAE and p = 0.31 for HTN).

Discussion 

HIV infection is multisystemic and even with in 
an individual organ, it can manifest in multiple 
ways. The purpose of this study was to evaluate if 
patients with AIDS are more likely to have the ar-
rythmogenic effects of HIV.  The results support 
the hypothesis by the presence of a statistically 
significant difference in the prevalence of AF be-
tween the two groups.  This association was still 
significant when we considered dyslipidemia as 
a confounding factor.  However, the association 
between CD4 count and AF was not as significant 
when we factored in HTN and LAE as a confound-
ing variable. This result can be explained by two 
factors: firstly, hypertension is on its own the most 
common risk factor for developing AF. Secondly, 
the number of patients in the study is small, thus 
limiting our power. Despite the fact that HTN 
and LAE favored CD4 not being an independent 
risk factor, a larger study might reverse that and 
is certainly warranted.  Further, when the odds 
ratios were adjusted for both HTN and LAE, the 
P value approached a significant number (Figure 
1) and thus demonstrates a dependence of CD4+ 
cell count on these parameters.  As such, HIV in-

fected patients with low CD4 counts have a great-
er risk of developing AF than those with better 
immune status. One possible explanation for this 
relationship may be through myocarditis.  The 
aforementioned relationship may be a function of 
the severity of HIV infection.  The incidence of AF 
was 5% (40 out of 780) which is not significantly 
more than the general population (1.2-6%) and 
AF was seen more in the patients with low CD4 
counts.   The true incidence of AF is likely higher; 
however, we had stringent exclusion criteria to 
shun any confounders. In addition to the listed 
exclusion criteria, all patients on any arrhythmo-
genic agents were excluded at the time of admis-
sion with AF.  Further, patients that did not have 
a CD4 count at the time of diagnosis of AF were 
excluded.  As such, we suspect that the incidence 
is higher than 5%. As an example there were pa-
tients that were excluded because we did not 
know which occurred first, the AF or HIV.  This 
study was aimed to show that a low CD4 count 
is a risk for developing AF and warrants further 
investigations; the design was not to measure the 
incidence.

Atrial fibrillation (AF) is the most frequently di-
agnosed arrhythmia and affects 2.3 million peo-
ple in the United States.3 Its prevalence increases 
with age, and as many as 9% of people older than 
80 years are affected.4 Atrial fibrillation is char-
acterized by a lack of coordinated atrial activity, 
and this loss of organized atrial contraction can 
lead to a myriad of clinical scenarios that include 
decompensated congestive heart failure (CHF), 
embolic cerebrovascular accident (CVA), isch-
emia, dizziness/weakness, and even asymptom-
atic patients with tachycardia.3  The pathogenesis 
of AF is now thought to involve an interaction 

Figure 1: The adjusted odds ratio for HTN, dyslipidemia and LAE.Model
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between initiating triggers, often in the form of 
rapidly firing ectopic foci located inside one or 
more pulmonary veins, and an abnormal atrial 
tissue substrate capable of maintaining the ar-
rhythmia.5 Although structural heart disease 
underlies many cases of AF, the pathogenesis of 
AF in apparently normal hearts is less well un-
derstood. Although there is considerable overlap, 
pulmonary vein triggers may play a dominant 
role in younger patients with relatively nor-
mal hearts and short paroxysms of AF, whereas 
an abnormal atrial tissue substrate may play a 
more important role in patients with structural 
heart disease and persistent or permanent AF.5 

The known cardiovascular manifestations of HIV 
are: pericardial disease, myocardial disasese, in-
fective endocarditis, cardiac tumors, vasculitis, 
coronary artery disease, hypertension, pulmonary 
hypertension and thrombosis and embolism.6 
Amongst the aforementioned, hypertension is the 
most common cardiovascular manifestation.  To 
date there has not been any data to suggest that 
HIV may invade the electric network of the heart.

HIV infects and gradually depletes CD4+ lympho-
cytes7 but may also affect other cell types, includ-
ing monocytes/macrophages, endothelial cells, 
glial cells, intestinal epithelial cells, and possibly 
neurons. Studies have suggested that HIV may 
exhibit a cardiac tropism.8 HIV disease is an im-
portant cause of dilated cardiomyopathy,9 with a 
prevalence reported as 3.6% among cardiomyo-
pathic patients. The prevalence is increasing as 
patients with HIV infection live longer.10 Patients 
with HIV-infection and dilated cardiomyopathy 
have a much worse prognosis than those with 

idiopathic dilated cardiomyopathy, hazard ratio 
of death 4.0.11, 12 Recent studies on patients with 
idiopathic dilated cardiomyopathy found evi-
dence of viral particles in endomyocardial biopsy 
specimens in up to two thirds of the patients.13 
Among the viruses found that cause Myocar-
ditis HIV has been a culprit. Myocarditis is the 
best studied cause of dilated cardiomyopathy in 
HIV disease.13 Review of the literature shows that 
myocarditis is arrythmogenic leading to atrial 
fibrillation (7-10%) and ventricular arrhythmia 
(39%).14 Review of all the literature did not yield 
any direct correlation between HIV and AF. In 
this study, we intended to evaluate whether HIV 
is a risk factor for developing AF. One possible 
explanation for this relationship may be through 
myocarditis.  Although myocarditis is a well 
known cause of dilated cardiomyopathy, it is also 
a well known cause of AF.  Furthermore, HIV is a 
well known cause of myocarditis, which once de-
veloped may cause AF.  Unfortunately, we do not 
have any documented cases of myocarditis from 
these patients. However, this might be a plausi-
ble mechanism that could have preceded the on-
set of the atrial fibrillation.  Many of our patients 
go to multiple hospitals within the same city and 
as such it is difficult to be certain of any recent 
admissions to other institutions for myocarditis.

Conclusion

HIV is a multisystemic disease, with many compli-
cations that arise as the CD4 count decreases and 
the immune system fails.  The intent of this study 
was to show that there is a relationship between 
HIV and atrial fibrillation.  This study shows that 

Table 1. Baseline characteristics of the two groups. Gender is given as M/f and shown 
as mean +/- 1 SD; all other variables are those with the characteristics/those without.

HIV & AFIB HIV+ no Afib P values

Gender 27/13 26/14 1.00

              Age 56.78 +/- 9.4 54.59 +/- 8.59 0.273

HTN 27/13 19/21 0.113
DM 11/29 10/30 1.00

dyslipidemia 13/27 5/35 0.059
EF<35% 10/30 5/35 0.252

LAE 13/27 5/35 0.059
CD4<250 19/21 8/32 0.017
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as the CD4 count decreases patients are at increased 
risk of developing Atrial fibrillation. One postulat-
ed mechanism is via myocarditis, which is relative-
ly common in patients with a low CD4 count.  Fur-
ther studies are warranted to evaluate this subject.
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