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Introduction
Human immunodeficiency virus (HIV) causes devastation to the 

body by attacking the host’s immune system. In a healthy individual, 
there exists a delicate balance between the complex microbial ecology 
of the mouth and body’s immune system [1]. When this retrovirus 
enters human host cells, it destroys this delicate balance thereby 
rendering the host susceptible to a lot of life threatening opportunistic 
infections, neurological disorders, and unusual malignancies. The oral 
lesions found in HIV can be fungal, viral like CMV induced diseases 
and bacterial in origin [1]. The most common lesions of the oral 
mucosa, associated with HIV, according to Greenspan and Greenspan, 
are candidiasis, hairy leukoplakia, herpetic gingivostomatitis, aphthous 
ulceration, necrotizing gingivitis, pigmented macules, Kaposi’s 
sarcoma and periodontal diseases [1].

  Amongst the various opportunistic infections, the issue of viral co 
infection among HIV / acquired immunodeficiency syndrome (AIDS) 
patients represents a growing public health concern worldwide. Viral 
co infections among an HIV-infected individual may affect the disease 
progression of HIV/AIDS and may accelerate the progression of these 
other viral infections to more severe illness due to HIV co-infection. 
Among the list of viruses that are likely to be co-infected with HIV, 
hepatitis B virus (HBV), hepatitis C virus (HCV), herpes simplex virus 
including type 1 (HSV-1) and type 2 (HSV-2), and the Epstein-Bar 
virus (EBV) are the most important co infections among HIV/AIDS 
patients due to their pathogenicity and relatively high prevalence in 
populations affected by HIV [2]. It is suggested that, EBV may cause - 
1) gene transactivations; 2) abnormal serological response may precede 
HIV seroconversion and are frequently seen during HIV infection
and a defective mechanism of immune surveillance of EBV is seen
in the course of HIV infection. EBV is the causative agent of non-
Hodgkin's lymphoma (NHL) which is an AIDS-defining malignancy

[3]. Unlike Kaposi’s sarcoma, the incidence of non-Hodgkin’s 
lymphomas has not changed since the introduction of HAART [4]. 

The human cytomegalovirus (CMV) is a DNA-virus that belongs to 
the β-herpesviruses (HHV-5) group. CMV infection occurs frequently 
worldwide and CMV seroprevalence is estimated to range between 60% 
to above 90% in developed countries, with even higher rates (>90%) in 
developing countries. The frequency of CMV infection in HIV-infected 
patients is high and there is compelling evidence for a significant role 
for CMV in HIV-disease progression [5,6]. There are few studies 
where comparison between blood and saliva has been done to detect 
antibodies against EBV and CMV in HIV patients. These studies has 
emphasized that saliva provides clues to local and systemic conditions 
[7-10]. We hypothesize that multiple pathogenic viral coinfections may 
negatively impact HIV-infected individuals.

Null Hypothesis
The level of antibodies against HCMV, and EBV in blood of HIV/

AIDS patients are not associated with CD4 cell counts and other 
clinical parameters like oral manifestations, age, sex as well as other 
demographic and behavioral factors [7,11].

Abstract
Objectives: The objective of this study is to estimate the level of antibodies to EBV and Human Cytomegalovirus 

(HCMV) in peripheral blood in seropositive HIV-1 patients and its correlation with CD4 cell count and clinical and 
demographical details.

Materials and Methods: 60 patients who are HIV-1 seropositive were included in the study, with 30 seronegative 
patients as control group. After proper written consent, thorough oral examination was done and CD4 cell count of 
the patient was noted. Serological assessment of antibodies against EBV & CMV was done as an indicator for viral 
coinfection in these patients.

Results: There was a significant increase in the antibody titer against EBV & CMV in the patients with CD4 count 
less than 200 as compared to HIV-1 seropositive patients with CD4 count more than 200. The oral manifestations were 
seen more prominently in direct correlation with CD4 count of the patients.

Conclusion: There was a higher titre of EBV-1 and CMV antibodies in HIV-1 seropositive patients. A correlation 
between antibodies to CMV and CD4 count is seen in our population, with 86.4% of patients presenting with oral 
manifestations.
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The present study was approved by the institutional ethics 
committee of the Dr D Y Patil Vidyapeeth, and Yashwantrao Chavan 
Hospital, - a referral centre for patients of HIV, and ART centre, at 
Pimpri, Maharashtra, India. A total of 60 known HIV seropositive 
patients were selected, and blood sample was drawn from the patients 
for CD4 count estimation, after obtaining written informed consent.

Subject selection

The patients visiting HIV referral centre OPD of Dr. D.Y.Patil 
Dental College and Hospital, Pimpri, Pune.All the patients were 
subjected to CD4 count, and for the purpose of comparison, two 
groups of HIV positive patients were formed and comparison with 
control group was made: 

Group 1 - Thirty (n=30) HIV seropositive patients with CD4 count 
less than 200(>200)

Group 2 -Thirty (n=30) HIV seropositive patients with CD4 count 
more than 200(<200) 

Group 3 - Thirty (n=30) HIV seronegative individuals.

Written consent was obtained from all the patients and their 
complete and relevant demographic information including age, sex, 
ethnicity, residential history, education status, sexual behaviour, 
drug abuse, and other risk factors were recorded. A medical history 
was obtained for each patient, and all patients received a full 
clinical examination & oral examination. The diagnosis of the viral 
opportunistic infections was based exclusively on well defined clinical 
symptoms and the determination of specific antibodies in serum 
by ELISA. Inclusion criteria mainly included all patients above 18 
years and willing to participate in the study. Patients with systemic 
complications and pregnant and lactating mothers were excluded from 
the study.

Collection of blood sample

After informed consent (Annexure No) from the patient and under 
all aseptic precautions, about 5ml venous blood was collected from 
antecubital vein of each individual into plain sterile bulb. The sample 
was then allowed to clot at room temperature for about 2 hours and 
was then centrifuged at 3000 rpm for 10 minutes, to separate the serum. 
Immediately this serum was stored at -200C until further laboratory 
test. The ELISA test of present study was conducted in the National 
AIDS Research Institute (NARI). 

Serum IgG Titres against EBV- The ELISA test was done collectively 
for all the samples. ELISA kit was used having reference number E0300, 
which is specifically used to detect quantitative levels of IgG antibody 
to EBV in human serum.

Serum IgG Titers against CMV- The ELISA test was done 
collectively for all the samples. ELISA kit was used having reference 
number CM027G, which is specifically used to detect quantitative 
levels of IgG antibodies to CMV in human serum.

Results
The study group comprised of total 90 individuals with equal sex 

distribution, with mean age being 36 ± 16 years. The patients included 
in the study were age and sex matched, residing in different regions of 
Maharashtra. 

In the present study all the 3 groups comprised of 30 samples each. 
The study group of HIV –seropositive patients was divided further 
on basis of their CD 4 counts. The results of the present study were 

statistically analyzed using SPSS 11.5 version, ANOVA and Chi-square 
test. 

The study showed statistically significant increase in co infection 
with EBV-1 ( Table 1) and CMV (Table 2) in between the groups with 
patients having CD4 count less than 200( Group 1) having greatest 
titre of antibodies as compared to other two groups. The analysis of 
intergroup variability between the titres of EBV-1 and CMV is also 
statistically significant (Table 3).

Oral manifestations were significantly more seen in Group 1 
as compared to other study and control groups (Table 4). The most 
common oral manifestation seen in our group of patients was non 
specific gingivitis and periodontitis. 

Group 1: Candidiasis (C)-10.0% ,Angular Cheilitis ( AC)-20.3%; 
Periodontitis (P)-20.3%; Glossitis (G)-10.3%; Ucler ( U)-16.3% 

Group 2: C-3.3%; AC-0%; P-20.6%; G-20.0%; U-0%

Discussion
The newer approaches to the treatment and management of 

HIV-1 seropositive patients have opened more avenues to prolong 
the life span of these patients. Hence, in many aspects AIDS is now 
compared with a chronic illness, which if managed properly can lead 
to decreased morbidity. One of the distressing aspects of HIV illness 
are the opportunistic infections, mainly viral infections. Quesnel et al. 
studied the progression of the HIV-1 infection with the help of CD 4 
cell number in the blood. They found that the titres of IgG antibodies 
to Viral Capsid Antigen were significantly higher in HIV seropositive 
compared to seronegative subjects and increased significantly when CD4 
cell number decreased [4,8,9]. In order to estimate the specific antibody 
responses directed to Epstein-Barr virus (EBV) and cytomegalovirus 

Group
n CMV

F Value P Value
Mean SD

Group I (CD4<200) 30 1.97 0.46
21.31 <0.0001Group II (CD4>200) 30 1.39 0.41

Group III (CD4<200) 30 1.32 0.41

By applying post hoc Tukey’s test
Group I Vs Group II: P = 0.000, Group I Vs Group III: 0.000

Table 1: Comparison of CMV in study groups.

Group
n EBV

F Value P Value
Mean SD

Group I (CD4<200) 30 2.96 0.49
13.85 <0.0001Group II (CD4>200) 30 2.82 0.65

Group III (CD4<200) 30 2.13 0.79

By applying post hoc Tukey’s test
 Group I Vs Group III: P=0.000, Group II Vs Group III: 0.000

Table 2: Comparison of EBV in study groups.

Parameters
CMV EBV

Z Value P Value
Mean SD Mean SD

Gr. I(Cd4<200) 1.97 0.46 2.96 0.49 8.07 <0.0001
Gr. II(Cd4>200) 1.39 0.41 2.82 0.65 10.19 <0.0001
Gr. III(Control) 1.32 0.41 2.13 0.79 4.98 <0.0001

Table 3: Comparison of CMV and EBV in study groups.

Parameter
Gr. I (CD 4<200) Gr. II (CD 4>200)

Z Value P Value
n=30 n=30

Oral manifestation 26 (86.67) 15 (50) 3.32 <0.005

Table 4: Comparison of oral manifestation in group I and group II.
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associated with decreasing CD4 count thereby deteriorating condition.   
Sachithanandan et al. in their study on detection of opportunistic DNA 
viral infection among HIV individual reported that early diagnosis 
of opportunistic viruses will be able to reduce the risk of disease 
progression [14].  They found among the 68 HIV 1 infective individual 
72% were positive for EBV, 7 % were positive for CMV & all CMV 
Positive patients had CD4+T cells count of less than 200 cells/μL. They 
stated though EBV the most prevalent opportunistic viral infection 
among HIV infected individuals there was no significant association 
between EBV load CD4+ T cells count & HIV-1 virus load which is 
similar to our study. 

The present study shows the prevalence of IgG antibodies to 
EBV and CMV was significantly higher in HIV seropositive study 
group as compared to seronegative control group. The titres for CMV 
vary significantly with CD4 cell but the titres for EBV did not vary 
significantly when CD4 cell number declined. The demonstration of 
increased titres of antibodies to EBV and increased prevalence of CMV 
in HIV positive subjects with normal CD4 cell number compared to 
high risk HIV negative subjects suggests a very early reactivation of 
these viruses during the course of HIV infections. The increase of VCA 
IgG titres in relation to the decrease of CD4 cell number provides 
serological evidence for the high frequency of active EBV infection in the 
late stage of HIV disease as also confirmed by the presence of numerous 
EBV particles in blood and secretions of immunocompromised HIV 
seropositive patients [15- 17].

Conclusion
The present study showed a higher incidence of EBV-1 and CMV 

antibodies in HIV-1 seropositive patients and it was directly correlated 
with the CD4 count .A correlation between antibodies to CMV and 
CD4 count is seen in our population, with 86.4% of patients presenting 
with oral manifestations.

Thus this study was undertaken with an aim of providing baseline 
data on viral opportunistic infections in HIV seropositive population 
as part of the preliminary investigation on the dynamics of viral 
opportunistic infections in immune compromised population of India. 
Further investigations have to be undertaken with matched control 
samples as case control analysis with respect to EBV-1, EBV-2, HCMV 
infection in HIV seropositive individuals.
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