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erpes simplex viruses are DNA viruses from the Herpesviridae family that appear as Ha cluster of vesicles on an erythematous base (1). Herpes simplex viruses, also 
known as herpes, are divided into two types: herpes simplex virus type 1 (HSV-1) and 
herpes simplex virus type 2 (HSV-2) (genital herpes) (2). HSV-2 is traditionally connected 
with anogenital infection, whereas HSV-1 is linked to oral herpes infections (3). HSV-1 
cause's blisters around the mouth and lips and can cause genital herpes, however, most 
cases of genital herpes are caused by other viruses (2).

In both industrialized and developing nations, the herpes simplex virus type 2 is one of the 
most common causes of vaginal ulcers (4, 5), and it has become a more common 
sexually transmitted illness worldwide (6-9). Herpes genitalis is a chronic, incurable 
illness that causes medical, psychological, and social problems (10). Small, painful 
lesions affecting the genitals and adjacent areas, as well as generalized symptoms 
including fever, muscle aches, and malaise, are all possible indications of primary genital 
HSV-2 infection (11, 12). Meningitis is caused by the herpes simplex virus type 2 and is 
associated with substantial neurological morbidity (13). Aseptic meningitis affects 36% 
of women and 13% of males who have a primary HSV-2 genital infection (14). 

Herpes, widespread infections, and prenatal abnormalities can all be caused by the 
herpes simplex virus type 2. (15). The prevalence of HSV-2 infection varies from location 
to region, as do the associated factors in different populations. More than 535 million 
people have been infected worldwide (9, 16, 17). The highest prevalence of HSV-2 has 
been discovered in portions of Africa and America, while the lowest has been discovered 
in Asia (9). HSV-2 infection affects one out of every four sexually active individuals in the 
United States (18). High HSV-2 rates, on the other hand, have been recorded in Sub-
Saharan Africa, where HIV prevalence is highest (5, 19). 
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Introduction: The herpes simplex virus type 2 (HSV-2) infection is a common sexually transmitted illness with a large disease burden, with the 
largest disease burden in Sub-Saharan Africa. Researchers and policymakers can benefit from a source of detailed data on the prevalence of 
herpes simplex virus types 1 and 2 (HSV-1 and HSV-2).

Objective: This study determined the seroprevalence of HSV-2 infection among patients presenting with fever at the specialist hospital 
Sokoto.

Methodology: Commercial HSV type-1&-2 specific IgG Enzyme-Linked Immunosorbent Assay (ELISA) kits were used to analyse serum 
samples from 92 randomly selected patients. The association between infection and socio-demographic characteristics was determined 
using the Chi-square test using SPSS version 22 (IBM, Inc., Chicago, IL, USA). 

Results: The seroprevalence of HSV-2 was found to be 54.3% (n=50); antibodies to the virus were found in all of the patients. Male patients 
were 21(67.7%) and single patients were 23(63.9%) had a higher HSV-2 prevalence than married individuals were who constituted 48% of the 
patients having seropositive HSV (P= 0.141). Those who did not practice protective sex had a higher seroprevalence of HSV-2 (52.8 %: 28/53). 

Conclusion: HSV-2 infection was found in more than half of the patients. It is therefore recommended that comprehensive, large nationally 
surveys should be carried out to guide policy and planning.
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HSV-2 infection rates among South African teens are 
reported to be 10-20% every year after sexual debut, 
with 20% of HIV-negative teenagers and 80% of HIV-
positive teenagers being HSV-2 seropositive (20, 21). 
In Africa, the seroprevalence of HSV-2 is greater than 
40% among prenatal attendants, and it varies from 
60% to 95% among female sex workers in Sub-
Saharan Africa (5, 22). HSV-2 prevalence has been 
observed to vary by individual-level variables, with 
factors such as gender, age, sexual activity level, 
marital status, socioeconomic status, education, race, 
and ethnicity influence the risk of infection (23-25).

Antibodies to HSV-2 are more common in people over 
the age of 50, in women, in groups with hazardous 
sexual behaviour and multiple partners, and HIV-
infected patients (26-30). Importantly, up to 70% of 
genital HSV infections go unnoticed by patients and 
professionals, posing a huge public health problem 
(31). Asymptomatic infection is a big part of keeping 
the virus alive in society, and many cases of genital 
herpes are spread by people who aren't even aware 
they're afflicted. Because HSV-2 is a lifetime infection 
with unpredictable reactivation and transmission, 
testing HSV antibodies is critical for identifying virus 
carriers. It's also a good indicator of sexual behaviour 
in the community, and it's important for determining 
the pattern and distribution of HSV-2 infection (33).

The prevalence of HSV-2 is on the increase in Nigeria, 
a sub-Saharan African country located in a region 
where HIV and HSV-2 seroprevalence is high (30, 34). 
In addition, fever is a common clinical sign of infection 
with HSV-2 and the majority of patients present with 
this sign in health facilities. A seroprevalence of 59% 
has earlier been reported among female sex workers 
in Lagos (35) and seroprevalence for HSV-2 lgG 
specific antibody of 58.9% in Port Harcourt Rivers 
State (36). However, there is little or no information on 
the seroprevalence in Sokoto. This study was 
therefore conducted to determine the seroprevalence 
of HSV-2 infections among patients presenting with 
fever at the Specialist Hospital, Sokoto. 

Materials and Methods
Study Design and Study Area 
The study was hospital-based, cross-sectional and 
involved consecutive collections of blood samples 
from every other patient presenting with fever at the 
outpatient's clinic of the Specialist Hospital, Sokoto, 
Nigeria. Specialist Hospital, Sokoto, is one of the two 
Page numbers not for citation purposes 3 tertiary 
health institutions in Sokoto metropolis. It has a bed 
capacity of 570 and provides medical services to the 
residents in the metropolis, those referred from the 
other Local Government Areas in the state, and 
patients from the neighbouring states like Kebbi and 

Zamfara and neighbouring Niger Republic.

Study Population
The study population included patients presenting 
with fever at the outpatient's clinic between April and 
August 2020. Fever was defined as an increase in 
axillary temperature above 37.2°C to 37.5°C. Factors 
that may affect body temperature such as menstrual 
cycle, physical activity, strong emotion, eating, heavy 
clothing, medicines, high room temperature were 
excluded.

Determination of Sample Size The sample size was 
arrived at using the equation by Naing et al. (2006), 
and a prevalence of 10 % as reported by Enitan et., al 
(2020)  (34) at a 95% confidence interval. n= z2 pq/d2 

2n= (1.96)  x0.10 x0.557/ (0.05)2 = 87.78, the 
calculated minimum size was 86; however, 5% 
attrition was added and the sample size was 
approximated to 92.

Data Collection 

After obtaining ethical approval from the Ethics 
Committee of the Specialist Hospital, Sokoto and 
informed consent from participants, a published 
semi-structured questionnaire was used to obtain 
data on socio-demography and risk factors of 
infection from each consenting participant (32). The 
questionnaire has three sections, section A assesses 
participants biodata and demography, section B is on 
knowledge of HSV and section C on the risk factors 
associated with HSV infection.

Sample Collection and Processing
Patients are randomly selected from the clinic and 
sent to the laboratory where 3-4ml of venous blood 
s a m p l e s  w e r e  c o l l e c t e d  i n 
Ethylenediaminetetraacetic acid (EDTA) bottles by a 
Laboratory Technologist from each of the participants 
enrolled in the study. The sera were separated by 
centrifugation at 2500 revolutions per min for five 
minutes using the standard operational procedure 

Oand stored at -20 C until analyzed.

Sample Analysis
The stored serum samples were analyzed using 
Enzyme-linked immunosorbent assay (ELISA) kits 
(Diagnostic Automation/Cortez Diagnostics Inc. USA) 
according to the manufacturers' instructions. The 
Enzyme Immunoassay used in this study detects IgG 
class-specific antibodies against HSV-2 in human 
serum or plasma. 

Assay Procedure
Exactly 100ul of 1:40 dilutions of the negative control, 
positive control, calibrator and each serum sample 
was added to the appropriate wells in a 96 coated 
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strips plate and mixed well. A well was left empty as 
the reagent blank. The plate was incubated for 30 
minutes at room temperature and washed repeated 
three times. After washing, 100ul of enzyme 
conjugate was dispensed into each well and 
incubated for 15 minutes at room temperature. The 
plate was again washed three times; 100ul of TMB 
chromogenic substrate was dispensed into each well 
and incubated for 15 minutes at room temperature. 
Finally, 100uL of 2M HCl was added to each well to 
stop the reaction and the optical density (O.D) were 
read within 5 minutes at 450nm after adding stop 
solution using an ELISA plate reader (GF-M3000 B. 
Bran Scientific and Instrument Company England).

Calculation and Interpretation of Results 
The O.D. of the calibration standard was divided by 
that of the value of Factor (f) indicated on the 
calibrator's label (f) vial = 0.5 to produce the cut-off 
O.D. The IgG index was determined by dividing each 
sample's O.D values by the cut-off value obtained. Any 
HSV-2 IgG index of 0.90 or less was regarded 
seronegative for HSV-2 IgG antibody, any HSV-2 IgG 
index of 0.91-0.99 was deemed ambiguous and 
specimens were re-evaluated, and any HSV-2 IgG 
index of 1.00 or more was declared seropositive for 
HSV-2 IgG antibody.

Data Analysis
Statistical analysis was performed on the data using 
the software SPSS version 22.0. (IBM Inc, Chicago, 
USA). Pearson's chi-square test was performed at a 
95% confidence interval. P values < 0.05 were 
considered statistically significant. Data were 
presented using frequency tables, charts, as 
appropr iate  and cross- tabulat ion to  study 
relationships and associations between variables

Results
Of the 92 serum samples of patients presenting with 
fever analyzed for HSV-2 IgG, 50 were positive giving a 
seroprevalence of 54.3%. The Majority (86%: 79/92) of 
the patients seen at the Specialist Hospital, Sokoto 
during the study period were between ages 18-37 
years old while the most frequent age group was 23-
27 years old (31.5%: 29/92). HSV-2 IgG was detected 
in all age groups except age ≤53 where only one 
patient was seen and all the three patients seen in the 
age group 43-47 years old were seropositive (Table1).

The percentage (66.3%: 61/92) of female patients 
presenting with fever enrolled in the study was almost 
twice (33.7%: 31/92) that of the male patients, HSV-2 
IgG was detected with a higher rate among males 
(67.7%: 21/31) compared to female patients (47.5%: 
29/61). Although the observed difference in the 
seroprevalence was not statistically significant 
(p=0.066), the male patients were 2.3 times more likely 

to be infected with HSV-2 than female patients (odds 
ratio [OD] 2.317, 95% C.I. = 0.937-5.730). The 
employment status of the patients is shown in Figure 
1. Most (60.1%: 56/92) of the patients visiting the 
Specialist Hospital, Sokoto during the study and 
hence enrolled in the study were married. However, 
analysis of the result showed the majority (63.9%: 
23/36) of the HSV-2 IgG seropositive patients to be 
single while 48.2% (27/56) were married with no 
s t a t i s t i c a l l y  s i g n i fi c a n t  d i f fe r e n c e  i n  t h e 
seroprevalence obtained (p = 0.141). Seroprevalence 
of HSV-2 IgG was highest among the employed 
(68.2%:15/22) and lowest among the self-employed 
(55.1% (27/49) with no statistically significant 
difference (P = 0.275).

The percentage (66.3%: 61/92) of female patients 
presenting with fever enrolled in the study was almost 
twice (33.7%: 31/92) that of the male patients, HSV-2 
IgG was detected with a higher rate among males 
(67.7%: 21/31) compared to female patients (47.5%: 
29/61). Although the observed difference in the 
seroprevalence was not statistically significant 
(p=0.066), the male patients were 2.3 times more likely 
to be infected with HSV-2 than female patients (odds 
ratio [OD] 2.317, 95% C.I. = 0.937-5.730). The 
employment status of the patients is shown in Figure 
1. Most (60.1%: 56/92) of the patients visiting the 
Specialist Hospital, Sokoto during the study and 
hence enrolled in the study were married. However, 
analysis of the result showed the majority (63.9%: 
23/36) of the HSV-2 IgG seropositive patients to be 
single while 48.2% (27/56) were married with no 
s t a t i s t i c a l l y  s i g n i fi c a n t  d i f fe r e n c e  i n  t h e 
seroprevalence obtained (p = 0.141). Seroprevalence 
of HSV-2 IgG was highest among the employed 
(68.2%:15/22) and lowest among the self-employed 
(55.1% (27/49) with no statistically significant 
difference (P = 0.275).

Analysis of the result showed that 91.3% (84/92) of 
the patients had about the virus and only 8.7% (8/92) 
ever heard of genital herpes. About 75.0 % (6/8) of the 
patients that had knowledge of the virus and more 
than half of those that were not aware (52.4%: 44/84) 
were seropositive to HSV-2 (P= 0.220). Three of the 
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Age group (years) Total Positive (%) Negative (%) 

18–22 22 13(59.1) 9(40.9) 

23–27 29 15(51.7) 14(48.3) 

28–32 21 11(52.4) 10(47.6) 

33- 37 7 3(42.9) 4(57.1) 

38–42 7 4(57.1) 3(42.9) 

43–47 3 3(100.0) 0(0) 

48–52 2 1(50.0) 1(50.0) 

≥ 53 1 0(0) 1(100.0) 

Total 92 50(54.3) 42(45.7) 

 

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

doi.org/10.51658/ABMS.202231.6



eight patients who knew HSV-2 heard about the virus 
from visiting the hospital and one heard from the 
lecture in the school (p = 0.620). Further analysis of the 
result showed that HSV-2 IgG antibodies were 
detected with no significant difference (P = 0.877) 
among those who were aware of their HSV-2 status 
(57.1%: 4/7) and those who were not (54.1%: 46/85) 
as shown in table 2.

The result of the analysis according to possible risk 
factors that might predispose to the infection shows 
that the risk factors studied were not significantly (p > 
0.05) associated with HSV-2 in this study. However, 
more (60%: 18/30) of those not involved in sexual 
activity had antibodies to HSV-2 while 51.6% (32/62) 
seropositive patients were sexually active (p= 0.449). 
About 52.4% (32/61) of patients with a single partner 
were seropositive while the only patient with multiple 
partners was seropositive (p=0.538). Further analysis 
showed that 28 (53.8%) of the 53 patients who did not 
use protection had antibodies to HSV-2 while 5 (50%) 
out of the 10 who used protection were also 
seropositive (p = 0.844).

Discussion
The present study showed more than half (54.3%: 
50/92) of the patients presenting with fever to be 
seropositive to HSV-2. The seroprevalence obtained 
in this study is almost similar to the result of previous 
studies conducted in Nigeria where seroprevalence of 
59% (35) and 47.3% (33) was reported. The 
seroprevalence is however lower than the 87% and 
77.8% recorded in studies in Jos and Enugu, Nigeria 
and higher than the 16.5% report in the United States 
(35, 37, 38). Infection with HSV-2 in over half of these 
patients appears to be silent and unnoticed among 
the study population with many of the positive 
patients not aware of the disease. Since infection with 
HSV-2 has been shown to facilitate HIV transmission 
and increase the risk of HIV acquisition, these 
infected patients could be at greater risk of HIV 
infection (39). Herpes Simplex Virus type 2 is known 

to establish a lifelong infection that recurs more often 
hence these infected patients serve as a reservoir of 
HSV-2. Moreover, detecting antibodies to HSV is often 
used to identify carriers of HSV-2. In addition, if any of 
these patients happen to be infected with HIV, 
recurrence of HSV-2 will be very common in the 
individual hence recurrent fever (40). Genital herpes is 
a lifelong incurable infection that causes medical, 
psychological and social concerns and these patients 
might be undergoing some of these concerns (41).

The seroprevalence of HSV-2 was highest in patients 
within the age group 43-47 years old, which somewhat 
agree with the finding of a study conducted in Jos 
where the highest prevalence was found among 
participant within the age group 51-60 years (37). 
Studies in Nigeria and other countries have 
demonstrated an association between HSV-2 
prevalence and older age (40). A study conducted in 
Brazil, Estonia, India, Morocco and Sri Lanka showed 
HSV- seroprevalence to increase significantly with 
age (42). The seroprevalence in this study was higher 
in male than in female patients despite the difference 
in sample size, this agrees with a previous report (37). 
However, some studies have reported HSV-2 to be 
more frequent in women than men (43). 

This observation is in line with previous reports in 
Kenya and Nigeria and might probably be due to active 
sexual life, multiple sex partners and contact with 
commercial sex partners (44-46). Patients who 
agreed not to be sexually active had higher HSV-2 
seropositivity than those who said they were sexually 
active and the only patient who had more than one 
partner was infected. Studies have shown multiple 
sexual partners to be statistically associated with 
HSV-2 seropositivity (47-49). This goes to confirm the 
sexual mode of transmission of the virus. Concerning 
the use of protection, patients who practice protected 
sex had higher seroprevalence compared to those 
who do which is not in agreement with a previous 
report (37). 
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Figure 1. Seroprevalence of HSV-2 with the occupational status of 
patients. 

 Variable Total Positive (%) P- value 

 Knowledge    

 Yes 8 6(75.0)  

  No 84 44(52.4) 0.220 

 Source of    

 knowledge    

 Hospital 3 2(66.7)  

 Media 2 1(50.0)  

 Lectures 2 2(100.0)  

 School 1 1(100.0) 0.620 

 HSV-2 status    

 Yes 7 4(57.1)  

 No 85 46(54.1) 0.877 

 

Table 2. Knowledge and seroprevalence of HSV-2 
status of patients presenting with fever at the 
Specialist Hospital, Sokoto 

doi.org/10.51658/ABMS.202231.6



Conclusion

Antibodies to the Herpes Simplex Virus type 2 were 
found in 54.3 % of patients who had a fever but no 
obvious signs or symptoms of infection. The virus 
was not found to be significantly linked to any of the 
socio-demographic or predisposing risk variables 
investigated. It is, therefore, recommended that anti-
HSV-2 testing should be routinely undertaken in all 
populations, particularly in women given the danger of 
neonatal transmission and delivery problems as well 
as immunocompromised.
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