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ABSTRACT

Objectives: The aim of this study is to determine the seroprevalence of herpes simplex virus (HSV) in a population of human immunodeficiency virus
(HIV) positive and non-HIV patients and its association with CD-4 count.

Methods: 200 HIV-positive individuals attending antiretroviral treatment clinic and 100 HIV-negative individuals from the clinical departments
of Government Medical College, Amritsar, were enrolled in the study. The sera were tested in parallel using anti-HSV-1 immunoglobulin G (IgG)
enzyme-linked immunosorbent assay (ELISA) (calbiotech), anti-HSV-2-IgG (calbiotech), and HSV-1/2 pool IgM ELISA (calbiotech) assays as per the
manufacturer’s instructions. Sysmex partec CyFlow counter IVD flow cytometer, CD4+ reagents are used for measuring absolute counts of CD4+ T
lymphocytes.

Results: For anti-HSV-2 IgG, seroprevalence was positively associated with HIV-positive status. The mean CD4+ T lymphocyte counts for anti-
HSV-2 IgG patients were 400.45+122.92 cells/uL in the HIV-positive group (n=163). Mean CD4+ counts in HSV-2 IgG-negative cases were
350.05+160.46 cells/uL. This association was statistically significant.

Conclusion: HSV-1 and 2 are common lifelong infections that often are asymptomatic. African studies have highlighted HSV synergism with HIV
infection. Seroprevalence of this common infection and the studies covering the Northern India region are scarce. Our study has confirmed this
coinfection synergism. Increasing awareness of HSV-HIV synergy can contribute to better informed decisions regarding safe sex practices.
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INTRODUCTION

Herpes virus, a DNA virus of the family herpesviridae, produces a
recurrent lifelong infection causing a muco-ulcerative disease. It is caused
either by herpes simplex virus type 1 (HSV-1) or HSV type 2 (HSV-2) and
is one of the most common sexually transmitted infections throughout
the world [1]. The World Health Organization (WHO) estimates that 3.7
billion people under the age of 50 which is 67% of the global population
have HSV-1 infection (oral or genital). Genital herpes caused by HSV-2
affects 491 million (13%) people aged 15-49 years worldwide [2]. HSV-2
infects women almost twice as often as men because sexual transmission
is more efficient from men to women. Prevalence increases with age and
the highest number of new infections are in adolescents [2].

HIV the RNA virus of the retroviridae family is a major cause of mortality
all over the world since its discovery in the late 1980s. The impact has
been severe in the Asian and African countries. Sexual transmission
and the use of common syringes for intravenous drug abuse remain the
major routes of transmission along with mother-to-child transmission
which remains significant. HIV affects CD-4 T cells, and hence, the patient
fails to mount an effective response to infections [3]. Globally, the WHO
estimates that 38.4 million people were living with HIV at the end of 2021.
An estimated 0.7% (0.6-0.8%) of adults aged 15-49 years worldwide are
living with HIV [4]. Studies have shown an interaction between HSV-2 and
HIV-1 [5,6]. HSV-2 facilitates acquisition and transmission of HIV at least
2-fold and may accelerate the course of HIV progression [7]. HIV-positive
individuals may have more frequent and more severe recurrences of
genital herpes and are more likely than HIV-negative individuals to have
subclinical shedding of HSV-2 [8]. The WHO in 2019 reported first global
and regional estimates of HIV infections attributed to HSV-2 infection. It

reported that the proportion of new sexually acquired HIV infections in
the year 2016 that could be attributed to HSV-2 infection was 29.6%. It
also reported that the global figure, known as the population attributable
fraction (PAF), varies region wise. The African region at PAF of 37.1%
reported the highest proportion of HIV infections projected to be due
to HSV-2. The Americas had a projected PAF of 21.3% and in the rest
of the world, the PAF ranged between 11 and 13%. The estimated PAF
of HIV attributable to HSV-2 was higher among females than males
(34.8% vs. 26.2%) and higher among 25-49-year olds in both genders
compared with younger ages [9]. The aim of this study was to determine
the seroprevalence of HSV in a population of HIV-positive and non-HIV
patients and its association with CD-4 count.

METHODS

Ethics statement

The study was approved by the Institutional Ethics Committee of the
Government Medical College, Amritsar, Punjab, India (Ref. No. 3352/
D-26/2020). The study was carried out from February 2021 to July
2022, at the Department of Microbiology, Government Medical College,
Amritsar.

Study population and subject selection
Included 200 HIV-positive individuals who attended ART after pre-test
counseling at the Department of Microbiology.

Control group

Included 100 HIV-negative individuals referred from the clinical
departments of Government Medical College, Amritsar, from outpatient
as well as inpatient services.


https://orcid.org/0000-0002-8134-6008
https://orcid.org/0000-0003-0372-2124
https://orcid.org/0000-0003-4850-9140
https://orcid.org/0000-0002-1897-4853

Sharma et al.

Inclusion criteria

All subjects more than or equal to 18 years of age attending anti-
retroviral clinic (ART) who accepted written informed consent and the
standardized questionnaire were recruited.

Exclusion criteria

Minors, mentally unstable patients, non-consenting individuals,
patients on corticosteroids or immunosuppressants, moribund
patients, patients with a history of anti-viral treatment besides the ART
were excluded.

Sample collection and testing of sera for HSV antibodies

5 mL of blood sample was drawn through venipuncture. Half
blood sample was collected in a sterile plain vial and half in
ethylenediaminetetraacetic acid vial for CD4+ T lymphocyte count. The
sera were tested in parallel using anti-HSV-1 immunoglobulin G (IgG)
enzyme-linked immunosorbent assay (ELISA) (calbiotech), anti-HSV-
2-1gG (calbiotech), and HSV-1/2 pool IgM ELISA (calbiotech) assays
as per the manufacturer’s instructions. The assays used, as per the
kit insert, claimed to have 100% specificity and 97% sensitivity for
IgG tests. For the IgM, sensitivity is 99% for HSV-1 and 2, respectively.
The anti-HSV-1 and HSV-2 ELISA (IgG) assays are intended for the
qualitative determination of IgG class antibodies against HSV-1-specific
glycoprotein C1 and HSV-2 specific glycoprotein g2 in human serum,
respectively. The cutoff value was calculated as per the manufacturer’s
instruction and optical density (OD) ratios were calculated by dividing
the reading of each sample well by the cutoff value. Each OD ratio for
the samples tested was interpreted as follows: OD <1.0 as negative and
0D =21.0 as positive. All samples were tested at 1:100 serum dilutions.
For those serum specimens with ambiguous test results, a repeat test
was performed. For samples that were again ambiguous, the samples
were considered to be negative. Sysmex partec CyFlow counter IVD
flow cytometer, CD4+ reagents are used for measuring absolute counts
of CD4+ T lymphocytes. A single test requires ready to use reagent
tube. When whole blood is added to the reagent tube, fluorochrome-
labeled antibodies in the reagent bind specifically to white blood cell
surface antigens and a fluorescent nuclear dye binds to the nucleated
blood cells. After a fixative solution is added, the sample is run on the
instrument. During sample acquisition, the cells pass through laser
light which causes the labeled cells to fluoresce. This fluorescent light
is read by the instrument and counts the lymphocytes and CD4+ T
lymphocytes.

Statistical analysis

Data were entered into MS Excel and data analysis was done using the
Statistical Package for the Social Sciences. Normally distributed data
were expressed as mean (standard deviation). Categorical data were
presented as percentages and the Pearson Chi-square test was used
to test the level of significance. p-value (calculated probability) <0.05
was considered significant. Prevalence was expressed in percentage.
Wherever Chi-square was not applicable, an unpaired t-test was used
and p-value was calculated.

RESULTS

The key determinants of HSV seropositivity are shown in Table 1.
The p-value for anti-HSV 1 and 2 IgM reactivity in HIV-positive
and HIV-negative groups was 0.257. The difference was not
statistically significant. In HSV-1 IgG ELISA in HIV-positive group
and HIV-negative group, the p-value was calculated to be 0.158.
The difference was not statistically significant. For anti-HSV-2 IgG
ELISA in HIV-positive group and HIV-negative group, the p-value was
0.000. The difference was statistically significant. In HSV-1 and 2 IgG
ELISA in HIV-positive group and HIV-negative group, the p-value was
calculated to be 0.000. The difference was statistically significant.
This is shown in Table 2. The mean age in IgM, IgG HSV-1, IgG HSV-
2, and IgG HSV-1 and 2 in HIV-positive and negative groups had
statistically significant differences with p<0.001 for each category.
This is shown in Table 3.
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The mean CD4+ T lymphocyte counts for anti-HSV 1 and 2 IgM patients
were 384.26+148.54 cells/uL in HIV-positive group (n=34). Mean CD4+
counts in HSV-1 and 2 IgM-negative cases were 392.53+128.42cells/uL.
The p-value was calculated (0.740) and the difference was not statistically
significant. The mean CD4+ T lymphocyte counts for anti-HSV-1
IgG patients were 397.12+132.83 cells/uL in HIV-positive group
(n=176). Mean CD4+ T cell counts in HSV-1 IgG-negative cases were
347.17+116.26 cells/uL. The p-value was calculated (0.081) and the
difference was not statistically significant. The mean CD4+ T lymphocyte
counts for anti-HSV-2 IgG patients were 400.45+122.92 cells/uL in HIV-
positive group (n=163). Mean CD4+ counts in HSV-2 IgG negative cases
were 350.05+160.46 cells/uL. The p-value was calculated (0.035) and the
difference was statistically significant. Mean CD4+ T-cell countin HSV1 and
2 IgG dual positive in HIV positive was 404.78+122.85 cells/uL, whereas
the mean CD4+ T cell count in dual negative in HIV-positive patients was
353.26+148.26 cells/uL. The p-value was calculated (0.014) and the
difference was statistically significant. This is shown in Table 4.

DISCUSSION

In this study, we worked on determining the seroprevalence of HSV
type 1 and type 2 in HIV-positive and negative patients reporting to a
tertiary care center in North India and also determined its association
with various risk factors. It has been established that HSV shares a
synergistic relationship with HIV infections and there is a need to
formulate consolidated programs to control co-transmission of HSV
and HIV infections [10].

In the present study, the prevalence of HSV-1 and 2 IgM in HIV-
positive and HIV-negative cases was 17.00% and 12%, respectively.
The difference was statistically insignificant. The prevalence of
HSV-1 IgG in HIV-positive and HIV-negative cases was 88.00% and
82.00%, respectively. The difference was statistically insignificant.
The prevalence of HSV-2 IgG in HIV-positive and HIV-negative cases
was 81.50% and 31.00%, respectively. The difference was statistically
significant. In HIV-positive group, 147 patients (73.50%) tested
positive for both anti-HSV-1 and anti-HSV-2. In HIV-negative group,
29 patients (29%) tested positive for both anti-HSV-1 and anti-HSV-2.
The difference is statistically significant indicating a strong correlation
between HSV-2 and HIV. Nag et al, in eastern India, found that the
overall seroprevalence of HSV-2 IgG was 42.3%. It was 59.79% in the
HIV-positive group and 17.78% in the HIV-negative group. Our study
also showed a higher prevalence in HIV-positive and negative patients.

They found a high overall prevalence of anti-HSV-1 IgG (92.3%). The
prevalence was similar in both HIV-positive and HIV-negative groups.
In the present study, we also observed a high prevalence of anti-HSV-1
IgG. Nag et al. found higher anti-HSV-2 IgM in HIV-positive group than
HIV-negative group (34.6% vs. 2.2%). This is higher than the values in
our study. This may be due to differences in the at-risk groups [11].

In the study by Munawwar et al. done at All India Institute Of Medical
Sciences New Delhi, the prevalence of IgG antibody against HSV 1,
irrespective of HIV status, was 75.21%. The prevalence was 77.25%
in HIV-infected and 71.18% in HIV-negative groups. They found
this difference to be statistically insignificant. The prevalence of IgG
antibodies against HSV-2 was 28.20%. In HIV-positive group, this
prevalence was 39.91% and in HIV-negative individuals, it was 5.08%.
They found only 3.0% of subjects with HSV-1/2 IgM. Our study showed
a higher prevalence of anti-HSV-1 IgG and anti-HSV-2 IgG in both
groups [12]. In the study, the mean CD4+ T lymphocyte counts for
anti-HSV-2 IgG patients was 400.45+£122.92 cells/uL in HIV-positive
group (n=163). This was significantly different from the HSV-1 IgG-
negative group (p=0.035). Mean CD4+ T cell count in HSV-1 and 2 IgG
dual positive in HIV positive was 404.78+122.85 cells/uL. This was
significantly different from HSV-1 and 2 IgG-negative group (p=0.014).
There was no association between HSV IgM and HSV-1 IgG seropositivity
with CD4+ counts. Overall, in our study, there is no association of CD4+
T cell count to anti-HSV-positivity.
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Table 1: Determinants of HSV seropositivity in HIV-positive and HIV-negative cases

HSV seropositivity (HIV positive) cases (n=200)

HSV seropositivity (HIV negative) cases (n=100)

Characteristic HSV-1and2 HSV-1IgG,n HSV-2 IgG,n HSV-1and2 HSV-1and2 HSV-1IgG, HSV-2IgG, HSV-1and2
IgM,n (%) (%) (%) 18G, n (%) IgM,n (%)  n (%) n (%) 18G, n (%)
Age( in years)
18-30 31 (15.5) 34 (17) 38 (19) 24 (12) 9(9) 23 (23) 1(1) 24 (24)
31-40 3(1.5) 58 (29) 43 (21.5) 41 (20.5) 3(3) 15 (15) 7(7) 41 (41)
41-50 0 48 (24) 48 (24) 48 (24) 0 20 (20) 8(8) 48 (48)
51-60 0 25(12.5) 24 (12) 24 (12) 0 15 (15) 7(7) 24 (24)
>60 0 11 (6.5) 10 (5) 10 (5) 0 11 (11) 8(8) 10 (10)
Mean age 38.99+11.88 years 39.86+13.06 years
Male 24 (12) 115 (57.5) 106 (53) 97 (48.5) 8(8) 58 (58) 19 (19) 18 (18)
Female 10 (05) 61 (30.5) 57 (28.5) 50 (25) 4(4) 24 (24) 12 (12) 11 (11)
HIV-positive 34 (17) 176 (88) 163 (81.5) 147 (73.5) 12 (12) 82 (82) 31(31) 29 (29)
Married 14 (7) 149 (74.5) 130 (65) 126 (63) 5(05) 70 (70) 29 (29) 27 (27)
Unmarried 20 (10) 27 (13.5) 33 (16.5) 21 (10.5) 7 (07) 12 (12) 2(02) 2(02)
Literate 23 (12.5) 130 (65) 123 (1.5) 110 (55) 11 (11) 75 (75) 29 (29) 27 (27)
Illiterate 11 (6.5) 46 (23) 40 (20) 37 (18.5) 01(01) 7(07) 2(02) 2(02)
Employed 11 (6.5) 74 (37) 66 (33) 63 (31.5) 2 (02) 39 (39) 16 (16) 17 (17)
Unemployed 23 (11.5) 102 (51) 97 (48.5) 84 (42) 10 (10) 43 (43) 15 (15) 12 (12)
Urban 22 (11) 119 (59.5) 112 (66) 102 (51) 8(08) 59 (59) 23(23) 21(21)
Rural 12 (06) 57 (28.5) 57 (28.5) 45 (22.5) 4(04) 23 (23) 8(08) 8 (08)
Intravenous drug abuse
Yes 10 (05) 52 (36) 45 (22.5) 41 (20.5) 00 00 00 00
No 24 (12) 124 (67) 118 (59) 106 (53) 12 (12) 82 (82) 31(31) 29 (29)
Medical comorbidities
Yes 5(2.5) 41 (20.5) 37 (18.5) 34 (17) 01 (01) 27 (27) 16 (16) 15 (15)
No 29 (14.5) 135 (67.5) 126 (63) 113 (56.5) 11 (11) 55 (55) 15 (15) 14 (14)
High-risk sexual behavior
Yes 3(1.5) 15 (7.5) 16 (08) 15 (7.5) 01(01) 02 (02) 0 00
No 31 (16.5) 161 (80.5) 147 (73.5) 132 (66) 11 (11) 80 (80) 31 (31) 29 (29)
Mean CD4+ (cells/pL) 384+148 397+132.83 400.45+122.92 404+122.85 - - - -
Clinical features
Genital ulcers 2(01) 12 (06) 13 (6.5) 00 01 (01) 02 (02) 00 00
Orofacial ulcers 2(01) 14 (07) 13 (6.5) 00 01(01) 03 (03) 02 (02) 00
Skin ulcers 7 (3.5) 18 (9) 19 (9.5) 00 01 (01) 02 (02) 00 00
Paresthesias 4(02) 25(12.5) 23 (12.5) 00 00 00 00 00

HSV: Herpes simplex virus, HIV: Human immunodeficiency virus, IgM: Immunoglobulin M, IgG: Immunoglobulin G

Table 2: Comparison of HSV seropositivity in HIV-positive and

HIV-negative groups
Seropositivity p-value Significance
Anti HSV-1 and 2 IgM 0.257* No
Anti HSV-1 IgG 0.158* No
Anti HSV-2 IgG 0.000* Yes
Anti HSV-1 and 2 IgG 0.000* Yes

Significant (p<0.05). HSV: Herpes simplex virus, HIV: Human immunodeficiency
virus, IgM: immunoglobulin M, IgG: Immunoglobulin G

In the study by Sufiawati et al,, no significant correlation between HSV-
1 and HSV-2 seropositivity and CD4+ counts (p more than 0.05) was
reported [13]. In HIV-positive patients, a history of genital ulcers was
present in 15 (7.5%) patients. Matthew et al, in their study, reported
the prevalence of genital ulcerative disease to be 18.2% in HIV-positive
patients which was higher than our study [14]. Schaftenaar et al, in
HSV-1 seropositive cases, reported a history of cold sores and oral lesions
in 15% and 14% of individuals [15]. HSV-1 and 2 IgM were positive in
02 (13.33%) HIV-positive patients who had genital ulcers. HSV-1 IgG was
positive in 12 (80%) HIV-positive patients who had genital ulcers. HSV-2
IgG was positive in 13 (86.66%) HIV-positive patients who had genital
ulcers. Matthew et al. reported that the prevalence of genital ulcer
disease was 61.9% in anti-HSV IgG-positive cases and 33.6% in those
without genital ulcer disease [14]. The mean age of HSV IgM seropositive
patients in HIV-positive group was 24.80+4.49 years, 41.19+11.76 for
HSV-1 IgG, 42.24+11.95 years for HSV-2 IgG, and 43.69+11.17 years
for both HSV-1 and 2 IgG. Mean age reported by Ramchandani et al,, in
their research to study HSV shedding in tears, oral and nasal mucosa,

reported mean age of the study cohort to be 37 (range 24-43). This
is similar to the findings of our study [16]. In the current study, no
statistically significant gender bias in the seroprevalence of herpes virus
was observed. Nag et al., in a study on seroprevalence of HIV and herpes
simplex coinfection in Eastern India, reported 57.7% males and 42.3%
females in HIV and HSV blister group and 55.56% males and 44.44%
females in non-HIV non-HSV blister group [11]. In literate HIV-positive
cases, HSV IgM, HSV-1 IgG, HSV-2 IgG, and HSV IgG-1 and 2 prevalence
was 23 (67.65%), 130 (73.86%), 123 (75.46%), and 110 (74.83%),
respectively. Munawwar et al. reported 54.02% seropositivity of HSV-1
and 2 in the educated group and 45.98% in the uneducated group [12].
In HIV-positive employed cases, HSV IgM, HSV-1 IgG, HSV-2 IgG, and HSV-
1 and 2 IgG prevalence were 11 (32.35%), 74 (42.05%), 66 (40.49%),
and 63 (42.86%), respectively. Munawwar et al. reported HIV-1 and 2
seropositivity of 78.16% in the employed and 21.84% in the unemployed
group [13]. In HIV-positive intravenous drug abuser cases, HSV IgM,
HSV-1 IgG, HSV-2 IgG, and HSV-1 and 2 IgG prevalence was 10 (29.41%),
52 (29.55%), 45 (27.61%), and 41 (27.89%), respectively. In HIV-
negative subjects, no history of intravenous drug abuse was reported.
Munawwar et al. reported 89.65% HSV-1 and 2 seropositivity in alcohol
abusers versus 10.34% in the sober group [13]. In HIV-positive urban
cases, HSV IgM, HSV-1 IgG, HSV-2 IgG, and HSV-1 and 2 IgG prevalence
was 22 (64.71%), 119 (67.61%), 112 (68.71%), and 102 (69.39%),
respectively. Schneider et al. reported 3.8% seropositivity of HSV-2 in
rural population and 7.8% seropositivity in urban population of men in
the age group of 15-49 years [17]. Ren et al. analyzed the correlation
of human herpesvirus (HHV) infection and its predictive factors in an
HIV seropositive population of a town in China. They confirmed that
older age, being married, higher HIV-1 plasma viral load, and use of
antiviral medicine PIs were correlated independently with increased

133



Sharma et al.

Asian ] Pharm Clin Res, Vol 17, Issue 7, 2024, 131-135

Table 3: Mean age according to seropositivity

HSV seropositive cases Mean+SD Unpaired t-test p
HIV-positive HIV-negative

IgM 24.80+4.49 41.90+11.38 10.04 <0.001*

HSV 1 (IgG) 41.19+11.76 27.52+8.21 7.244 <0.001*

HSV 2 (IgG) 42.242+11.951 33.849+10.978 5.981 <0.001*

HSV 1 and 2 (IgG) 43.699+11.177 33+10.992 8.22 <0.001*

*Significant (p<0.05). HSV: Herpes simplex virus, HIV: Human immunodeficiency virus, SD: Standard deviation, [gM: immunoglobulin M

Table 4: Mean CD4+counts (cell/pL) in herpes simplex virus
co-positive with HIV-positive status

IgM status Mean CD4+count+SD (cells/pL),
mean+SD

Positive 384.26+148.54
Negative 392.53+128.42
HSV 1 (IgG) status

Positive 397.12+132.83

Negative 347.17+116.26
HSV 2 (IgG) status

Positive 400.45%£122.92

Negative 350.05%160.46
IgG1+G2 status

Positive 404.78+122.85

Negative 353.26+148.36

SD: Standard deviation, HSV 1: Herpes simplex virus, HIV: Human
immunodeficiency virus, [gM: Immunoglobulin M

frequency of HHVs, but CD4 count, the WHO HIV clinical stage and HIV
infection duration were not associated with HHVs. A high prevalence
of HHVs (89.3%) was observed in individuals with HIV infections, with
HSV-2 (65.3%) and HSV-1 (59.5%) being the most common. Coinfection
with more than two different HHVs was more common in patients with
HIV infections receiving antiretroviral therapy (72.7%) than in healthy
controls. This is in sync with the trends observed in our study [18].

Omori et al. studied HIV/HSV-2 biological interaction. They reported a
crude odds ratio between 1.38 and 9.93, with a mean of 6.45. However,
due to sexual behavior confounding the HIV and HSV acquisition, they
pointed out that the observed HIV and HSV-2 association may just be
because of two infections sharing the same mode of transmission [19].

CONCLUSION

HSV-1 and 2 are common lifelong infections that often are symptomatic.
Seroprevalence of this common infection and the studies covering
Northern India, especially the Punjab region, is scarce. The detection
of IgG antibodies against HSV may help seropositive people identify
symptoms and protect their partners from acquiring HIV or vice versa
and protect HIV patients from acquiring HSV. Increasing awareness
of HSV-HIV synergy can contribute to better informed decisions
regarding safe sex practices. This study was conducted to estimate the
seroprevalence of HSV infection in HIV-positive patients and to identify
patient-related risk factors.
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