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ages of 15 - 49 years participated in this study. They were recruited from
various local government areas of three Senatorial districts of Kogi state.

Blood samples were collected from participants and analyzed for
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cell counts between subjects who tested positive and those who tested nega-
tive for only HSV1 (p = 0.61), HSV2 (p = 0.95), HIV (p = 0.48) and
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co-infection for HSV1, HSV2, HIV (0.68). In contrast, mean CD4" T cell
count was significantly higher in those who tested positive compared with
those who tested negative for HBsAg alone (p = 0.03) and those co-infected
with HSV1, HSV2, HBsAg (p = 0.01). Analysis of variance (ANOVA) indi-
cated no significant differences in CD4" T cell counts among the different
classes of infections. Conclusion: This study shows no decline in the count of
CD4" T cell on the co-infections of HSV1, HSV2 and HIV, but higher sig-
nificant difference in those co-infected with HSV1, HSV2 and HBsAg was

recorded among the women of child bearing age in Kogi state.
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1. Introduction

HSV1 and HSV2 infections are common among HIV1 positive individuals, with
prevalence that is equal or more than those in the general population. In recent
years, many studies have examined the prevalence of HSV2 among HIV1 in-
fected individuals, finding seroprevalences of 50% - 90% in some populations,
significantly higher than those negative to HIV1 [1]. Sharing of sexual transmis-
sion route between the 2 viruses may explain this finding to increased plasma
HIV load [2] [3]. However, relationship between HSV2 seropositivity and lon-
gitudinal measurement of HIV1 disease progression has been quantified by few
studies.

Shedding of oral or genital secretions of HSV occurs in HSV2-infected indi-
viduals, regardless of HIV1serostatus, and most of the shedding is asympto-
matic. Prospective studies have also shown that both HSV1 and HSV2 infected
individuals shed oral and genital HSV which occurs more frequently among
those who are infected with HIV1 than among HSV-infected/HIV1-negative
persons [4] [5] [6].

HSV mucosal shedding occurs more frequently among HIV1-positive per-
sons; the higher HSV shedding quantity occurs among those with lower CD4" T
cell counts [5] [7] [8]. Worthy of note are people with intermediate or high
CD4" T cell counts who may also shed HSV2 frequently, though there is sub-
stantial variability in how often is HSV2 shed and quantity among individuals
[8].

Co-infections of hepatitis B virus (HBV) and HIV is common; 70% - 90% of
HIV-positive individuals have one time or the other been infected with HBV in
the United States [9] [10]. 5% - 10% of HIV-infected individuals who are ex-
posed to HBV have chronic infection, a rate 10 times higher than that of the
general population [11] [12]. HIV/HBV co-infection rates are highest among
homosexuals and injection drug users in the United States. In contrast, in Asia

and sub-Saharan Africa, the modes of transmissions are vertical and early
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childhood exposure respectively, and overall HBV prevalence is higher; the
prevalence of HBV among HIV-infected individuals also is higher, at an esti-
mated 20% - 30% [13] [14].

Opportunistic infections and reactivation of latent pathogens occurs when
HIV1 compromises human immunity mainly by destroying CD4* T cells. Many
infectious pathogens including HBsAg, HSV share a common route of transmis-
sion with HIV. The HSV2 pandemic is further reinforced by the HIV pandemic
and vice versa; and it is becoming clearer that effective control of spread of HIV
will only yield a positive result if control of HSV2 infection along with other
sexually transmitted diseases (STD) is integrated [15] [16].

To the best of our knowledge, there is no documentary evidence of co-infections
of HIV, HBsAg and HSV (either type 1 (HSV1) or type 2 (HSV2) or combined
(HSV1/HSV2) in Nigeria. The present study therefore was aimed at evaluating
the level of CD4" T cell count in co-infections of HSV, HBsAg and HIV among

women of reproductive age in Kogi state of Nigeria.

2. Methodology
2.1. Study Population

Three hundred and thirty (330) blood samples were obtained with informed
consent from adults aged between 15 - 49 years that accepted a voluntary coun-
seling before testing. Women who have attained the reproductive age (=18
years) and who were without known previous HBV, HIV or HbsAg status were
eligible for the study. Participants who have been vaccinated against HBsAg
were excluded from this study (n = 12). One hundred and ten (110) samples
each from the three Senatorial districts of Kogi state were collected. The Ethics
committee of Ministry of Health, Kogi state approved this study. A well-structured
questionnaire was administered to every participant of this study.

2.2. Sample Collection and Processing

An aliquot of 10mls venous blood obtained from each subject by peripheral ve-
nepuncture, 5 millilitres of the blood was emptied carefully into an ethylenedia-
minetetra-aceticacid (EDTA) container immediately for the estimation of CD4"
T cell, while the remaining 5 mls was emptied into a dry sterile plain bottle
carefully to avoid lysis. The sample was allowed to clot and spun using a bench
centrifuge at 3000 rpm at room temperature for 10 minutes. The serum sample
was then separated from the cells within 1 hour into a clean sterile tube and
stored at —20°C prior to the analysis of HSV1/HSV2, HIV and HBsAg antibodies

respectively.

2.3. Sample Analysis

The following investigations were carried out on the sample to ascertain the

status of the participants.
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2.4. HBsAg

Hepatitis B surface antigen of the participants was determined with Monoli-
saAgHBsPlus ELISA kits from BIO RAD according to the manufacturers’ in-

structions.

2.5.HIV1

HIV status of the participants was ascertained using determine, statpak and
unigold test kits respectively. The kits were commercially purchased and manu-

facturers’ instructions were strictly followed.

2.6.CD4+ T Cell Count

The CD4" T cell was done immediately after sample collection using Flowcy-
tometry (Partec Germany). The blood sample was placed on a roller mixer for 25
minutes for proper mixing. Briefly, 20 pl of CD4" T cell easy count was pipetted
into a partec test tube (CD4" T cell mAbPE), and 20 pl of EDTA blood sample
was added. The mixture was incubated for 15 minutes in the dark at room tem-
perature mixing at intervals. 800 pl of CD4" T cell easy count was added. The
tube was then placed in the Flowcytometry for counting and the CD4" T cell

value was obtained by a programmed computer connected to instrument.

2.7. HSV1/HSV2 Antibody Determinations

Antibody concentrations of all the participants to HSV1/HSV2 were determined
using ELISA kits which were commercially purchased from Calbioteck Com-

pany, USA by following the procedure given in the kit protocol.

2.8. Data Analysis

Descriptive data was expressed as mean * standard deviation for continuous
variables and percentages for categorical variables. Comparative analysis was
done using independent sample t-test and analysis of variance (ANOVA). Test
of significance was set at p < 0.05. All statistics were done using SPSS/IBM soft-

ware, version 20.

3. Results

Demographic information obtained from the participants (Table 1) show that
out of the 330 subjects, 257 (77.9%) were young adults and 73 (22.1%) were
middle-aged; 130 (39.4%) were married, 200 (60.6%) were single; 19 (5.7) were
exposed to sex early (<15 years), while 192 (58.2%) were exposed to sex from 15
years and above.

In the overall cohort (n = 330), the incidence of HSV1, HSV2, HIV and hepa-
titis B infection was 96.4%, 77%, 3.3% and 4.5% respectively (Figure 1).
Co-infection for HSV1, HSV2 and HIV was found to occur in 2.7% persons,
while co-infection for HSV1, HSV2, and HBsAg was detected in 4.2% of the co-
hort. There was no incidence of HSV1/HSV2/HIV/HBsAg co-infection.
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Table 1. Distribution of the study population according to their demographic character-
istics and sexual behaviours.

Characteristics Frequency Percentage
Age Group
Young 257 77.9
Middle-Aged 73 22.1
Marital Status
Married 130 394
Single 200 60.6
Age of First Sexual Exposure

<15 years 19 5.7
=15 years 192 58.2
No Response 119 36.1
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Figure 1. Seroprevalence of HSV1/HSV2, HIV and HBsAg and co-infections.

Table 2 shows lack of significant differences in mean CD4"* T cell counts be-
tween subjects who tested positive and those who tested negative for only HSV1
(p = 0.61), HSV2 (p = 0.95), HIV (p = 0.48) and co-infection for HSV1, HSV2,
HIV (0.68). In contrast, mean CD4" T cell count was significantly higher in
those who tested positive for HBsAg alone (p = 0.03) and those co-infected with
HSV1, HSV2, HBsAg (p = 0.01) compared with those who tested negative for
these infections.

Figure 2 shows boxplot indicating the mean,median, interquartile ranges,
minimum and maximum valuesof CD4" T cell counts of patients with seroposi-
tive HSV1, HSV2, HIV and HBsAg infections as well as co-infection for HSV1,
HSV2, HIV and HSV1, HSV2, HBsAg. Analysis of variance (ANOVA) indicated
no significant (p = 0.088) differences in CD4" T cell counts among the different

classes of infections.

4. Discussion

Pre-existing co-infections, such as Herpes Simplex Virus (HSV1/HSV2), and
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Table 2. Mean CD4" T cell count according to the statuses of the HSV1, HSV2, HIV and
HBsAg infections and co-infections.

CD4" T CELL

COUNT
Infection Status N t-stat p
Std.

Deviation

Mean

Negative 12 759.75 210.94
HSV1 Alone -0.50 0.61
Positive 318  794.93 235.87

Negative 76  795.13 235.86
HSV2 Alone 0.06  0.95
Positive 254  793.20 234.96

Negative 319  791.97 233.34
HIV Alone -0.69 0.48
Positive 11 842.18 282.63

Negative 315  787.59 226.44
HBsAg Alone -2.16 0.03
Positive 15 920.93 357.00

Negative 321  792.75 233.85
HSV1/HSV2/HIV co-infection -0.41 0.68
Positive 9 825.66 280.67

Negative 316  786.80 226.52
HSV1/HSV2/HBsAg co-infection -2.54 0.01
Positive 14 948.28 353.80

Negative 330  793.65 234.81
HSV1/HSV2/HIV/HSBAg co-infection - -

Positive 0 0 0
2000 7949 793.2 920.9
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Figure 2. Boxplot showing the distribution of CD4" T
cell count in participants with seropositive HSV1, HSV2,
HIV and HbSAg infections and co-infections. Boxes in-
dicate the median and interquartile ranges. Vertical lines
above and below boxes indicate the minimum and
maximum values. The numbers above whiskers show
mean values. Each outlier is shown by an asterisk.
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HBV do not prevent the acquisition of HIV1 infection. Though the clinical
course of HIV1 infection may vary and complex depending on the co-infecting
agents that are involved. Many studies have suggested an increase in the risk of
HSV2 infected individuals in acquiring HIV1 as reviewed by [8], with recent
works suggesting possible molecular mechanism [17].

In some studies, HIV1 replication has shown to increase in the presence of
HSV infection [18], but in other works, it has shown no relationship [19]. This
work therefore examines the coexistence of viral particles in HIV, HBsAg and
HSV1/HSV2-infected participants and the level of the CD4" T cell counts in
these co-infections.

In the overall cohort (n = 330), the incidence of HSV1, HSV2, HIV and
HBsAg infections was 96.4%, 77%, 3.3% and 4.5% respectively. Co-infection for
HSV1, HSV2 and HIV was found to occur in 2.7% persons, while co-infection
for HSV1, HSV2, and HBsAg was detected in 4.2% of the cohort. There was no
incidence of HSV1/HSV2/HIV/HBsAg co-infection. This is in disagreement
with work of Jason et al, 2007 [20], in which they did not observe any relation-
ship between HIV1/HSV2 co-infections and plasma HIV RNA level overtime in
early HIV1 infection. However, a previous study carried out among pregnant
women in Ukraine between 2009 and 2013 [21], reported higher prevalence of
herpes simplex virus types 2, but no increased HIV mother to child transmission
risk. To the best of our knowledge, there is limited study done on the
co-infections of HSV1/HSV2/HBsAg and HSV1/HSV2/HIV1/HBsAg respec-
tively in Nigeria. This may be due to the high level of advocacy and awareness
campaign by government on the danger which HIV1 acquisition poses on the
populace.

We observed nosignificant differences in mean CD4" T cell counts between
subjects who tested positive and those who tested negative for only HSV1,
HSV2, HIV and co-infection for HSV1, HSV2, and HIV. In contrast, mean
CD4" T cell count was significantly higher in those who tested positive for
HBsAg alone and those co-infected with HSV1, HSV2, HBsAg compared with
those who tested negative for these infections. This agrees with the work of
[22], who observed that herpes simplex virus type-2 co-infection does not ac-
celerate CD4" T cell count decline in untreated HIV infection. However,
HSV1/HSV2/HBsAg co-infection with elevated CD4" T cell count agrees with
the work of Jason et al, 2007 [20], which demonstrated elevated CD4 cell counts
in adults with HIV/HSV2 early infection. We may not be able to categorically
state here the exact time the HIV positive participants in this study contacted the
infection because the participants were not aware of their infections.

Our study also evaluated the mean CD4" T cell counts of patients with sero-
positive HSV1, HSV2, HIV and HBsAg infection as well as co-infection for
HSV1, HSV2, HIV and HSV1, HSV2, HBsAg. Analysis of variance (ANOVA)
indicated no significant differences in CD4" T cell counts among the different

classes of infections. The complexity of the mechanism by which the human
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immune system counters other infections such as HIV1 in the presence of HSV2
infection has been previously reported [23]. However, it is thought that HSV2
changes the function and phenotype of monocytes [24] [25] [26], delaying their
maturation, which may in turn change the phenotype and function of interact-
ing CD4" and CD8" T cells respectively. HSV2 serves as a ligand for certain TLR
molecules [27], and may mediate the effect on dendritic cells. HSV2 has the ca-
pacity to alter innate immune system, with subsequent impacts on the adaptive

immune system.

5. Conclusion

The present study suggests that co-infections of viral particles (HSV1, HSV2,
HIV and HbSAg) exist among women of reproductive age in Kogi state. The
CD4" T cell count was not affected in HSV1/HSV2/HIV co-infection but ap-
peared altered in HSV1/HSV2/HBsAg co-infection. The unawareness of these
viral infections may be attributed to either the slow nature of their progression
or their asymptomatic nature or both. High level of orientation and awareness is
therefore required from the government to protect this vulnerable group. Fur-
thermore, early sex education among teenagers and continuous sex education

should be encouraged among the adults.
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