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Abstract

Background: Patients with AIDS are at risk for contagious infections such as Epstein-Barr virus (EBV) infection.
Objectives: The aim of this study was to determine the prevalence of EBV infection in HIV-infected patients and compare it with
healthy individuals in Hamadan province in the west of Iran.
Methods: In a case-control study, 61 HIV-infected patients and 62 healthy individuals were enrolled. EBV viral capsid antigens (VCA)
IgM and IgG antibodies were measured by chemiluminescent immunoassay system and CD4 cell count was measured by flow cy-
tometry. Data were analyzed using SPSS (version 16).
Results: All HIV-infected patients (100%) had positive EBV VCA-IgG antibody while 57(91.9%) in the controls were positive (P = 0.02).
There was no statistically significant relationship between CD4 cell count and the prevalence of EBV infection in HIV-infected pa-
tients (P = 0.4). However, there was a statistically significant relationship between the reduced CD4 cell count and rising EBV VCA-IgG
antibody titer (P = 0.001). Moreover, there was no significant association between the prevalence of EBV infection and variables of
age, sex and anti-retrovirus therapy in HIV-infected patients (P > 0.05). There was also a significant association between the antibody
titer and antiretroviral therapy (P = 0.004).
Conclusions: The high prevalence of EBV infection in HIV-infected patients, especially in the patients with a low CD4 count, could
lead to high risk of EBV complications.
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1. Background

Acquired immune deficiency syndrome (AIDS) pan-
demic is a global emergency and one of the biggest chal-
lenges in social life of HIV-infected patients. It can deteri-
orate health, development, safety, and cultural, social and
economic growth of people around the world and has an
adverse impact at all national, social, family and individual
levels (1). Since 2000, AIDS has been one of the most impor-
tant global issues and the sixth Millennium Development
Goal (MDG) recommended stopping its epidemic and in-
versing it by 2015 (2).

Depletion of cell mediated immunity in HIV-infected
patients, can lead to variety of infectious and non-
infectious diseases from a mild viremia to severe im-
pairment of immune system and life-threatening oppor-
tunistic infections and malignancies associated with AIDS

(3, 4).

In a study by Henle et al. in 1987 to investigate the re-
lation between EBV infections and HIV in 593 men, they
reported declining seroprevalence of EBV by increasing
serum levels of CD4 count (5). Abdollahi et al. in 2014
showed that seroprevalence of EBV in HIV-positive patients
was higher than that in HIV-negative healthy participants.
They claimed that there was no significant difference in
seroprevalence of EBV VCA IgG antibody between patients
received antiretroviral therapy and naive patients. They
also stated that there was no statistically significant dif-
ference in EBV-VCA IgG seroprevalence among the three
groups of CD4+ in HIV positive group (6). He et al. stud-
ied 1110 HIV-infected patients in China in 2011 and showed
that the overall seroprevalence of anti-EBV IgG antibody
was 96.6% (7).

Due to reduced immunity levels in persons infected
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with HIV, they are prone to opportunistic infections. Also,
these opportunistic infections play an important role in
their mortality and disability. EBV is one of the most impor-
tant viral infections in HIV positive patients. EBV is associ-
ated with cancers such as Burkitt lymphoma, non-Hodgkin
lymphoma and Hodgkin lymphoma and nasopharyngeal
carcinoma in HIV infected patients. EBV is also associated
with throat cancer, esophageal and stomach cancer and
malignant dendritic and follicular cells (8-10).

2. Objectives

Given the role of EBV in morbidity and mortality of HIV
infected patients and its relationship with malignancy, it
appears necessary to study the prevalence rate of its in-
fection in immunocompromised patients. Therefore, this
study aimed to determine the prevalence of EBV infection
in HIV infected patients.

3. Methods

In a case control study, Cochran’s formula was used
for calculating sample size according to Ling et al. study
(9) with 0.80 confidence level and 0.05 margin of error.
Sixty-one patients with HIV infection presenting to Behav-
ior Consulting Center (BCC) and a total of 62 healthy peo-
ple as a control group, presenting to Razi Laboratory in
Hamadan, Iran were enrolled. The study was conducted
from April 2015 to June 2016.

After obtaining written consent, an infectious disease
specialist examined each HIV-infected patient and demo-
graphic (age and sex) and clinical data were entered into
the questionnaires. Then the results of laboratory tests
were added to the questionnaires by a pathologist. Two 5
mL blood samples were taken from each patient and sent
to Shohada Clinical Laboratory in BCC for CD4 cell counts
by flow cytometry and to Razi Laboratory (Hamadan, Iran)
for measuring IgG and IgM viral capsid antigen (VCA) anti-
bodies for EBV, respectively. The control group of healthy
subjects who presented to Razi Laboratory were matched
with patients for age and sex and singed consent forms be-
fore 5 mL blood samples were collected for lab tests, and
the questionnaire data were entered.

CD4 cell count was conducted by CyFlow Counter and
CD4 easy count kit reagents of Sysmex and the results were
presented as cells/µL blood sample. HIV positive patients
were categorized into three groups according to the CDC
criteria as group 1 with CD4+ < 200 cells/µL, group 2 with
200 < CD4+ < 500 cells/µL and group 3 with CD4+ ≥ 500
cells/µL (6).

Antibodies against VCA of EBV were measured with
Liason Auto-Analyzer Chemiluminescence System and Di-
asorin kit (Italy) to measure EBV (VCA) IgG and IgM. The
measuring unit was U/mL. Normal range for IgG is 0 to 750
U/mL and normal range for IgM is 0 to 160 U/mL. Moreover,
VCA IgM less than 20 was negative, but VCA IgM 20 - 40 and
VCA IgM more than 40 were equivocal and positive, respec-
tively. VCA IgG less than 20 was negative and more than 20
was positive.

All the statistical analyses were calculated using SPSS
(version 16) at the 5% level of significance. The study was
approved by the Ethics Committee of Hamadan University
of Medical Sciences (UMSHA.REC.1394.95 IR).

4. Results

A total of 61 HIV infected patients and 62 age- and
sex-matched healthy controls were studied. The patients’
mean age was 39.75 ± 8.86 years (range: 22 - 70 years), and
the control group’s mean age was 39.61± 7.80 years (range:
22 - 70 years), with no significant differences between the
two groups (P = 0.9).

Sixty-one HIV infected patients were 36 (59%) male and
25 (41%) female while the control group of 62 healthy indi-
viduals had 39 (62.9%) male and 23 (37.1%) female.

All HIV infected patients were positive for EBV- VCA IgG
antibody while in the control group, 57 (91.9%) were pos-
itive for antibody. IgG antibody titer of HIV infected pa-
tients was significantly higher than that of the control (P
= 0.02). Nobody in the patient group was certainly positive
for EBV-VCA IgM (titer > 40 U/mL) and four patients had a
borderline titer (between 20 - 40 U/mL) regarded as posi-
tive (not negative) for statistical analysis. Also, 57 patients
were negative for EBV-VCA IgM antibody (Table 1).

None of patients with HIV infection had acute infection
of EBV (EBV-VCA IgG and EBV-VCA IgM positive at the same
time) while 2 (3.2%) controls were positive for EBV-VCA IgG
and IgM simultaneously (P = 0.1).

There was no statistically significant between the EBV-
VCA IgM positive ones by gender in HIV positive cases (P =
0.7).

EBV infection rate was 100% in all age groups, however,
it was no statistically significant (P = 0.6). Also, in the con-
trol group, between the different age groups and the per-
centage of infection (EBV-VCA IgG) was no statistically sig-
nificance (P = 0.9). According to CDC criteria, based on
the number of CD4 cell counts, patients were divided into
three groups (6). In the first group, 100% of patients had
EBV-VCA IgG antibody, and also 100% of the second and
third groups were antibody positive. These data were not
statistically significant (P = 0.04).
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Table 1. Comparison of the Mean of EBV-VCA IgG and IgM Antibody Titer in HIV Patients with the Control Groupa

EBV-VCA IgG and IgM Antibody Titer HIV-Infected Patients, N = 61 Control Group, N = 62 P Value

EBV-VCA IgG, U/mL 603.2 ± 232.44 333.91 ± 274.89 0.02

IgG positive patient, % 100 91.9

EBV-VCA IgM, U/mL 12.24 ± 5.89 12.98 ± 8.64 0.30

IgM negative patient, % 93.4 91.9

aValues are expressed as mean ± SD unless otherwise indicated.
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Figure 1. Pearson’s correlation coefficient (a linear relationship) between age and
IgG VCA in HIV-infected patients (r = 0.045, P = 0.7)

There was a significant and inverse correlation be-
tween the EBV-VCA IgG antibody titer and CD4 cell counts.
As the number of CD4 cells increased, the average of EBV-
VCA IgG antibody was reduced (P = 0.001, r = -0.046) (Table
2).

There was no statistically significant relationship be-
tween CD4 cell counts and percentage of EBV-VCA IgM pos-
itive antibody between the groups. Also, there was no sta-
tistically significant relationship between the titer of EBV-
VCA IgM antibody and CD4 cell counts (P = 0.9, r = -0.006).

In HIV infected patients, the Pearson’s correlation coef-
ficient showed an inverse and incomplete association be-
tween age and EBV-VCA IgG, which was not statistically sig-
nificant (P = 0.7, r = -0.045) (Figure 1).

In addition, we observed no significant Pearson’s cor-
relation coefficient relation between age and EBV-VCA IgM
in HIV infected patients (P = 0.9, r = 0.003) (Figure 2).

A linear Pearson’s correlation coefficient relationship
indicated in the control group which was statistically sig-
nificant, so that with increasing the age in the control
group, EBV-VCA IgG antibodies were increased (P = 0.01, r
= 0.29) (Figure 3).

In addition, an inverse and incomplete Pearson’s cor-
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Figure 2. Pearson’s correlation coefficient (a linear relationship) between age and
IgM VCA in HIV-infected patients (r = 0.003, P = 0.9)
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Figure 3. Pearson’s correlation coefficient (a linear relationship) between age and
IgG VCA in control group (r = 0.29, P = 0.01)

relation coefficient relationship was observed between age
and EBV-VCA IgM in the control group, which was not sta-
tistically significant (P = 0.7 r = - 0.45) (Figure 4).

Of 61 HIV- infected patients, 37 (60.7%) were treated, all
of whom were EBV-VCA IgG antibodies positive, and the
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Table 2. Comparison of Mean of EBV-VCA IgG Antibody Titer in Different Stages of HIV Infection Based on CD4 Cell Counts (According to CDC)

HIV Stages CD4 Counts, cells/mm3 No. (%) EBV-VCA IgG, U/mLa P Value

1 < 200 16 (26.2) 617.3 ± 218.3

0.0012 200 - 499 21 (34.4) 711.3±98

3 ≥ 500 24 (39.3) 499.3±281.9

aValues are expressed as mean ± SD.
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Figure 4. Pearson’s correlation coefficient (a linear relationship) between age and
IgM VCA in control group (r = 0.045, = 0.7)

rest of them were 100% positive, but there was no statisti-
cally significant relationship (P = 0.7). There was a signifi-
cant association between the antibody titer and antiretro-
viral therapy (ART), and in people who had been received
ART, the mean of EBV-VCA IgG antibodies titer was higher
(P = 0.004) (Table 3).

5. Discussion

EBV infection is one of the important factors as-
sociated with cancers such as Burkitt lymphoma, non-
Hodgkin’s and Hodgkin’s lymphoma and nasopharyngeal
carcinoma, which have been reported in patients with
AIDS (11, 12). So, it is important to know the prevalence
rate of EBV infection to control morbidity and mortality
of HIV infected patients and prevent its complications. We
enrolled 61 HIV-infected patients (mean age: 39.75 ± 8.86
years) and 62 healthy persons as control group (mean age:
39.61 ± 7.80 years). Abdollahi et al. in 2014 studied 114 HIV-
infected patients and 114 healthy controls for EBV infection.
The mean age of the patients was 37.48 ± 1.01 years (range:
15 - 78 years) and that in the control group was 36.93± 2.03
years. The majority of the patients were male (70.2%) (13).
The results of this study are consistent with our study.

In the present study, blood samples of 61 patients
(100%) were positive for EBV-VCA IgG antibody, and in the
control group, of 62 people, 57 (91.9%) were positive. These
results indicated a higher prevalence of EBV infection in
HIV infected patients. Fellner et al. in 2006 analyzed cir-
culating EBV levels at the different stages of HIV infection
and showed that EBV detection was similar in all groups
with CD4+ T cell counts higher than 50/mm3 (P > 0.05), and
was significantly higher than in patients with less than 50
CD4+ T cells/mm3 (P < 0.05) (14).

In another cross-sectional study by Boutboul et al. in
2005, 60 HIV-infected patients were compared with 54 un-
infected ones and the incidence of EBV in HIV infected pa-
tients was 80% and clearly higher than that in the non-
infected ones (18%) (15).

Roos et al. in 2000 compared 37 HIV-infected patients
with 35 healthy controls for the EBV infection. The differ-
ence between the two groups was significant and showed
that active EBV infection is an important co-infection in
HIV infected patients (84% of people infected with HIV
compared with 14% of healthy individuals). This high rate
of infection is probably due to immunodeficiency (16).

In the current study, there was no statistically signifi-
cant relationship between the prevalence of positive EBV-
VCA IgM antibodies in patients and controls. Absence of
positive IgM in HIV-infected patients can be due to the im-
paired immune system and previous infection with EBV be-
cause with normal immune system, a person may not in-
fected or may be affected recently (1.8% of control group
were IgG-negative and 2.3% IgM-positive)

Age and gender did not have a statistically significant
relationship with the rate of positivity of EBV-VCA IgG and
EBV-VCA IgM antibodies (13). However, EBV-VCA IgG titer in-
creased with age in the control group.

In the current study, we did not find a statistically sig-
nificant relationship between CD4 cell count and preva-
lence of EBV-antibody positivity, but lower CD4 cell counts
in HIV-infected patients came with increased EBV-VCA IgG
antibody titer. Our results were at variance with the results
of Fellner et al. (14) and Ling et al. (9). This difference may
be due to the high prevalence of EBV in Iran. Another rea-
son can be the small sample size of our study.

In the present study, all patients who received an-
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Table 3. Comparison of Mean of EBV-VCA IgG Antibody Titer in HIV-Infected Patients Who Received ART and Those Who Did Not

HIV–Infected Patients Based On ART No. (%) EBV-VCA IgG (EBV Infection), U/mLa P Value

Yes 37 (60.7) 670.6 ± 165.6
0.004

No 24 (39.3) 499.3 ± 281.9

aValues are expressed as mean ± SD.

tiretroviral therapy (ART) were positive for EBV-VCA IgG an-
tibody, like those without ART, but the mean of EBV-VCA IgG
antibody titer was significantly higher in patients who re-
ceived ART. Stevens et al. also reported no statistically sig-
nificant relationship between receiving ART and EBV-DNA
load in HIV-infected patients (P = 0.7). However, patients
with high levels of EBV-viremia showed greater levels of
anti VCA-IgG than patients with no EBV- DNA in the periph-
eral blood (P < 0.0001) (17).

In another study by Dias et al. on HIV-infected pa-
tients with oral hairy leukoplakia, oral lesions persisted af-
ter treatment with ART, which indicates that ART has no
effect on the incidence of lesions caused by EBV. Also, the
patients who received ART did not show a significant dif-
ference in the prevalence of EBV with patients who did not
receive ART, which indicates that ART is not effective in de-
creasing the prevalence of EBV (18).

5.1. Conclusions

According to the results of this study, the prevalence
of EBV in HIV-infected patients was higher than that of the
healthy controls and there is a relationship between the re-
duced CD4 cell counts and ART with rising EBV VCA-IgG an-
tibody titer. However, there was no significant relationship
between variables of age, gender and ART and the preva-
lence of EBV infection. Due to the complications caused by
EBV which can be accrued in immune deficiency, it is rec-
ommended for all HIV-infected patients to investigate for
co-infection of both viruses.
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