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Genital herpes caused by herpes simplex virus infection type 2 (HSV-2) is one of
the most common STDs that causes a substantial illness burden globally, particularly in
sub-Saharan Africa. This study was aimed at determining the seroprevalence rate of HSV-2
in patients who presented at a Sokoto speciality hospital with fever. We collected 184 blood
samples from consenting patients and used an ELISA to analyze them for HSV-2 antibodies.
Sociodemographic and clinical data were also obtained from the patients via questionnaires
before sample collection. The study found HSV-2 seroprevalence to be 54.3% (100 out of 184
patients). All patients aged 43-47 years (100%, 6 out of 6) tested positive for HSV-2 antibodies,
while only two patients over the age of 53 tested positive (p = 0.729). The prevalence was higher
among males (67.7%, 42 out of 62) compared to females (47.5%, 55 out of 122) (p = 0.066), and
higher in single individuals (63.9%, 46 out of 72) than in married individuals (48.2%, 54 out of
112) (p = 0.141). Regarding occupational status, the highest prevalence was observed among
employed patients (68.2%, 30 out of 44), followed by self-employed individuals (55.1%, 54 out
of 98). More than half of the patients were infected with HSV-2, indicating a need for further
studies to identify the risk factors associated with acquiring the virus. Increasing awareness
about transmission routes and the potential consequences of HSV-2 infection is also crucial.
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Herpes simplex virus (HSV) is a double- by DNA viruses in the Herpesviridae family. A
stranded DNA genera that contains two members,  type called HSV-1 causes mainly oral infections
HSV-1 and HSV-2 cause persistent infection like herpes labialis or cold sores and another,
with recurrent lesions !. It manifests as groups of ~ HSV-2 mostly genital ones.?. The lesions of HSV-
vesicles on an erythematous base and is caused 1 and HSV-2 are indistinguishable per Clinique,
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however, both are primarily spread through direct
contact. After an initial infection, the virus is latent
in the spinal dorsal root ganglia that innervates
the skin of even a single dermatome **. In all
cases of recurrence, the virus travels down nerves
to infected areas on or around the skin and mucous
membrane where it multiplies, producing large
lesions. Upon completion of each episode, the virus
remains latent and does so for life.

The health burden of HSV-2 infection
differs per region, with varied associated risk
factors among different populations. Almost 700
million people are living with HSV-2 worldwide
and the prevalence is highest in some parts of
Africa and the Americas whereas Asia has lower
rates >°. The Centers for Disease Control estimates
that too many people, approximately one in six
sexually active adults suffer from genital herpes
most of them women 7. High rates are also
observed in parts of sub-Saharan Africa, where
there is a high prevalence of HIV with up to 80%
of HIV-positive teenagers from South Africa being
seropositive for HSV-2, as well as 20% of their
corresponding healthy controls ® °. The average
HSV-2 seropositivity rate among antenatal clinic
attendees in Africa was >40%, while the prevalence
was 60-95% amongst female sex workers,
especially those from sub-Saharan districts '°.

HSV-2 prevalence varies markedly by
individual characteristics such as gender, age,
sexual behaviour, marital status, education, and
race ''. Most incident genital herpes infections
do not present as recognized clinical syndromes
but rather are experienced as subclinical or
unrecognized 2. Indeed, asymptomatic infection is
perhaps the most important factor in maintaining
virus circulation; many cases of genital herpes are
transmitted by individuals who have no clinical
awareness of their infected status . Nigeria is a
country in sub-Saharan Africa where the prevalence
of both HSV-2 and HIV infection is high . A study
in Lagos reported a 59% seroprevalence among
female sex workers and one from Port Harcourt,
Rivers State recorded as high as 58.9% for HSV-
2 IgG antibodies '*-'. There is a paucity of data
on the seroprevalence of HSV-2 in Sokoto. This
study specifically investigated the seroprevalence
of HSV-2 infections in febrile patients attending
Specialist Hospital, Sokoto.
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MATERIALS AND METHODS

A cross-sectional study was conducted
at the outpatient clinic of the Specialist Hospital,
Sokoto. In order to obtain a population-
representative sample blood samples were
harvested from every second patient with an acute
febrile episode.

Study Population

Patients who visited the outpatient clinic
between April and August of 2023 with a fever,
which was defined as a body temperature that was
higher than 37 degrees Celsius, were included in
the study. These individuals came from a variety
of various backgrounds and represented a range of
ages and genders.

Data Collection

Information on socio-demographic
variables and probable risk factors for HSV-2
infection was collected using a semi-structured
questionnaire.

Sample Collection and Processing

As part of the experiment, a laboratory
technologist extracted three to four millilitres of
venous blood from each participant and placed
it in EDTA vials. After that, the samples were
centrifuged at a speed of 2,500 revolutions per
minute for five minutes to separate the plasma,
which was then kept at a temperature of -20 degrees
Celsius until it was analysed.

Sample Analysis

Plasma samples were used for enzyme-
linked immunosorbent assay (ELISA) kits
purchased from Diagnostic Automation (Cortez
Diagnostics Inc. USA) as per the manufacturer’s
instructions. In both of human plasma, the assay
detected IgG antibodies specific for HSV-2.
Assay Procedure

A 96-well plate was prepared by adding
a dilution of the negative control, the positive
control, the calibrator, and each plasma sample,
each of which was 100iL in volume. Additionally,
one well was reserved as a reagent blank from the
experiment. After thirty minutes of incubation
at room temperature, the plate was washed three
times before beginning the next step. After that, 100
microlitres of enzyme conjugate was introduced
into every well, placed in an incubator at room
temperature for 15 minutes, and then washed once
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more. Following this, 100 microlitres of TMB
substrate was introduced onto the plate, and it was
then left to incubate for a further 15 minutes. The
reaction was terminated by adding 100 microlitres
of 2M hydrochloric acid, and the optical density
(OD) was measured over five minutes using an
ELISA plate reader at a wavelength of 450 nm.
Calculation and Interpretation of Results

The cutoff optical density (OD) value
was determined by multiplying the OD of the
calibrator by a factor (f) specified on the calibrator
vial (f=0.5). The IgG index for each sample was
then calculated by dividing its OD value by this
cutoff. An IgG index of d” 0.90 was classified as
seronegative, while an index between 0.91 and 0.99
was considered equivocal, necessitating retesting.
In contrast, an IgG index of e” 1.00 was regarded
as seropositive.

®Employed m Unemployed

m Self employed

Fig. 1. Seroprevalence of HSV-2 with the occupational
status of patients
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Data Analysis

SPSS software version 16.0 (SPSS Inc.,
Chicago, USA) was used for statistical analysis.
To assess for associations between variables,
multivariate regression analysis was conducted
with a 95% confidence interval. Statistical
significance was considered at a p-value of d”” 0.05.

RESULTS

A total of 184 plasma samples obtained
from febrile patients were evaluated for HSV-2
IgG, and 100 (54.3%) were positive as determined
by inhibition assay. three-quarters (95% CI =
80.6-91.4) were aged between 18-37 years, with
the age group 23-27 years most commonly affected
at 31.5% (58/184). HSV-1 IgG was detected in
all age cohorts, with the fewest numbers detected
in individuals aged d”53 years (n = 6). All six of
the patients, aged 43 to 47, tested positive for the
virus. The seroprevalence of HSV-2 IgG did not
differ significantly by age (p = 0.729) (Table 1).
It includes more females (122/184) than males
(62/184). Of women, 66.3% (122/184) were
enrolled with fever, nearly twofold compared with
men. Men had a higher prevalence of HSV-2 IgG
than women (67.7%, 42/62 vs. 47.5%, 58 /122, P<
0.0001). Although seroprevalence between groups
was not significantly different (p = 0.066), male
patients were 2.3 times more likely to be infected
with HSV-2 than females (OR 2.317; CI 95% =
0.937-5.730).

Occupational status Majority of the
patients attending the Specialist Hospital, Sokoto
are married 110/184 (60.1%). On the other hand,

Table 1. Seroprevalence of HSV-2 about age among patients presenting with fever
at the Specialist Hospital, Sokoto

Age group (years)  Total Positive (%) Negative (%) p-value
18-22 22 26(59.1) 18(40.9) p=0.729
23-27 58 30(51.7) 28(48.3)

28-32 42 22(52.4) 20(47.6)

33-37 14 6(42.9) 8(57.1)

38-42 14 8(57.1) 6(42.9)

43-47 6 6(100.0) 0(0)

48-52 4 2(50.0) 2(50.0)

>53 2 0(0) 2(100.0)

Total 184 100(54.3) 84(45.7)
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a significantly higher proportion of HSV-2 IgG
seropositivity (65%, 52/80) was recorded among
single individuals than for married ones (48.3%;
54 out of 112); however, this difference did not
reach a statistical significance level via chi-square
test, p =.141). Employed patients had the highest
seroprevalence of HSV-2 IgG (68.2%, 30/44) and
self-employed individuals recorded the lowest
prevalence rate (55.1%, 54/98), but there was
no statistically significant difference between all
occupations groups adjusted for an age variable.

Concerning knowledge of HSV-2,
results showed that 91.3% (168/184) patients
did not know the virus at all and only 8.7% or n
=16/184 ever heard of genital herpes. Seventy-five
percent (12/16) of 19 who were aware had HSV-2,
compared to over half of the total population at risk
unaware124(88/168), P = 0.220. Three patients
had heard about HSV-2 during hospital visits, to a
school lecture and 1 patient learnt from life.

In terms of possible risk factors for HSV-2
infection, the analysis associated with HSV-2 in this
study was (p> 0.05). The seroprevalence of HSV-
2 was found in 60% (18/30) and 51.6% (32/62),
between patients not sexually active and those that
were engaged to be sex-active, respectively-p =
0.449 Fifty-two percent (32/61) of those with only
one partner and 100% of the patient who reported
multiple partners were seropositive, respectively (p
=.538). Of the 10 (19.6%) patients who reported
placing only partial vaginal penetration, five
seroconverted within six months of potential
exposure and all were positive for HSV-2 IgG at
their follow-up visit; two others had been positive,
to begin with, while three stayed non-reactive in
both analyses.

DISCUSSION

Over half (100/184; 54.3%) of the patients
presenting with fever were seropositive for HSV-2
in this study. This rate is consistent with 59% and
47.3% seroprevalence rates, found in previous
Nigeria-based studies '”-'8. This, however, is lower
than the seroprevalence rates of 87% and 77.8%
reported in Jos and Enugu, Nigeria respectively™:
2 but higher than the 16.5 % recorded from
research done in the United States 2'. The number
of seropositive patients is indicative that many
are probably unaware of their infection because
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HSV-2 infections often remain asymptomatic.
They are consequently a population with increased
susceptibility to HIV because HSV-2 infection can
be expected. HSV-2 establishes a lifelong infection
with periods of recurrent disease, leaving such
patients reservoirs for the virus. The presence of
anti-HSV antibodies helps diagnose persons who
are carrying the infection. Secondly, patients co-
infected with HIV might develop more frequent
recurrent fevers caused by HSV-2 reactivation.
These patients find it challenging to cope with
this condition, which manifests in a combination
of medical, psychological, and social symptoms.

In this study, the highest seroprevalence
of HSV-2 was found to be among those aged
43-47 years, which is to some degree like another
finding in a Jos-based study as well, where
participants within an age range of 51-60 had the
highest prevalence. As observed in other countries
and previous studies conducted in Nigeria, the
prevalence of HSV-2 increases with age. ° 2.
Similarly, based on research in Brazil. °, Croatia %,
India **, Morocco, and Sri Lanka %, age is strongly
associated with a greater prevalence of HSV-2.
Moreover, the seroprevalence was found higher
among males than females in this study, consistent
with previous reports. This could be related to more
frequent sexual activity or a higher number of sex
partners among men. In contrast, other research
has shown increased HSV-2 in women relative to
men.

We also found an even higher
seroprevalence among single patients than married
ones again, in line with studies from the United
States?. This is the case in Kenya and Nigeria,
where high sexual activity outside of marriage
with a mix of one or more sex partners per month
increases exposure to commercial workers?’.
Patients self-identifying as nonsexual active were
more likely to be seropositive for HSV-2 than
those with sexual activity; all the other patients,
save one person who had several partners, tested
negative. Many studies have proposed that sexual
transmission of the virus occurs, and there is an
association between having more sex partners
and having higher HSV-2 seropositivity*-°.
Seroconversion was higher in unprotected cases
compared to those who did, contrary to previous
reports on the use of protection.
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CONCLUSION

Conclusions Our results suggest that
the presence of fever as potential indicator for
HSV-2 since 54.3% of patients reacted positively in
the serology test with no signs or symptoms related
to infection detected during physical examination.
They are therefore silent virus carriers. HSV-2
infection was not significantly associated with the
socio-demographic background and predisposing
risk factors assessed in the study. The public health
implications of HSV-2 in Nigeria are highlighted
by the results, given that anti-HSV-2 testing is not
generally available and infants would be at high
risk from neonatal transmission with possible
complications during delivery. Public awareness
and information on genital herpes, the many ways
by which it may be transmitted and its public health
importance based on high seroprevalence of HSV-2
in this study is necessary. Future research should
focus on whether patients with frequent fever need
to be investigated for HSV-2 antibodies and such
studies can reveal findings that are statistically
significant if done in a larger study population. As
the treatment of HSV-2 is lifelong and there is no
known cure, primary prevention plays a crucial
role in controlling it.
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