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ABSTRACT 

 The seroprevalence of HSV type 1 and 2 both in HIV positive and negative individuals 
of south India was studied. A comparative analysis was made to study the IgG and IgM antibodies 
to both types of HSV and the age and gender based distribution of HSV. IgG antibodies were 
more in HIV positive patients than the IgM antibodies. HSV-1 was more in HIV negative men and 
in HIV positive men, HSV was predominant than in women. Co infection with both HSV types 
was more in men. Either HSV-1 or 2 or both were predominant in HIV positive persons of 30 yrs 
or above than in those below 30 years. HIV negative patients showed high HSV-1 in the age 
group of 30 and above and high HSV-1 and 2 co infection was found in the age group below 30 
yrs. HSV-2 was equally prevalent in both groups. This study helps in the earlier detection of HSV 
antibodies, which would be useful in immunoprophylaxis.  
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 INTRODUCTION 
 
 Herpes Simplex Virus (HSV) infection is known to be common, but estimates of its 
prevalence vary widely, depending on the patient population that is studied and the diagnostic 
methods used (Becker et al., 1985; Johnsen et al., 1990). Initial HSV-infection often occurs during 
childhood, with infection typically developing as a result of direct inoculation of infected droplets 
from orolabial or nasal secretion onto susceptible mucosal surfaces. HSV has a great impact on 
human health globally due to its high prevalence, successful sexual transmissibility rate, 
association with Immuno compromised patients, and ability to cause recurrent disease. Early 
studies used clinical history, viral cultures, and nonspecific antibody testing to determine the 
prevalence of infection, but this results in an underestimate of infected patients (Koutsky et 
al.,1992) Type-specific antibody testing allows accurate identification of persons infected with 
HSV-1 or HSV-2 (Ashley et al.,1988). Herpes Simplex Viruses are the most common cause of 
genital ulcer disease worldwide (Schomogyi et al., 1998). Genital herpes is the most frequent 
sexually transmitted disease (STD) among persons seropositive for the human immunodeficiency 
virus (HIV) (O’Farrell et al., 1994) and most persons seropositive for HSV type 2 (HSV-2) have 
an intermittent reactivation of the virus on mucosal surfaces (Augenbraun et al., 1995; Schacker et 
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al., 1998). In addition, disruption of the epithelial barrier and 
inflammation of HSV genital ulcers appear to increase the risk of 
HIV transmission. Acute or reactivated HSV infection may 
stimulate HIV replication, leading to the progression of HIV 
disease (Heng et al., 1994). Studies to determine the 
seroprevalence of HSV have been conducted largely in several 
special populations (Nahmias et al., 1990; Kulhanjian et al., 1992; 
Siegel et al., 1992; Koutsky et al., 1990; Mele et al., 1988; Gibson 
et al., 1990). On the other hand, HIV-induced immunosuppression 
results in alterations in the natural history of HSV. More severe 
HSV outbreaks and more frequent viral shedding are common in 
persons coinfected with HIV and HSV compared with those 
without HIV infection. The treatment of HSV can be more 
challenging in HIV-infected patients. 
 Higher doses of antiviral drugs may be required, and 
persons infected with HIV have an increased incidence of 
acyclovir resistant HSV (Reyes et al., 1998). This appears 
unrelated to acyclovir exposure because resistance is found in 
patients with no previous exposure to acyclovir, and rates of 
acyclovir resistance are lower in patients taking suppressive doses 
of acyclovir compared with those receiving therapeutic doses of 
the drug (Barry et al.,1986; McLaren et al., 1983; Lehrman et al., 
1986; Fife et al., 1994; Englund et al.,1990; Boivin et al., 1993 ). 
Worldwide incidence of HSV ranges from roughly 65% to 90% 
(Chayavichisilp et al., 2009). Because asymptomatic HSV-2 
infections in HIV-positive persons may be associated with 
increased transmission of HIV and may accelerate the course of 
HIV disease, screening should generally be offered to patients with 
documented HIV and without a history of genital herpes. HSV-
specific education and counseling should be provided for 
individuals with either HSV-2- negative or HSV-2-positive results, 
because HSV-2-negative, HIV-infected patients have a 
significantly increased risk of HSV-2 acquisition. In recent years 
number of sero assays have been established and introduced in the 
market, most of them being useful for screening of HSV (Louie et 
al., 2003; Saha et al., 2011). From 1990 lot of type specific assays 
were used for HSV screening, but those assays were unable to 
differentiate the HSV-1 and HSV-2 types (Bessong and Mathomu, 
2010). The diagnosis of HSV presents a challenge for public health 
programmes and for clinicians in developing countries (Celum et 
al., 2004). 
 In this paper we have reported the prevalence of HSV-1 
and HSV-2 in both HIV infected and uninfected individuals of 
South India. 
 
MATERIALS AND METHODS   
 

Study population 
 A total of 70 sera samples were included in this study. All 
those samples were collected in HIV and Tuberculosis clinics of 
the Tuberculosis Research Center and its peripheral units located at 
the Government Hospital for Thoracic Medicine, Tambaram, and 
the Government General Hospital,Chennai, Tamilnadu. Pre-test 
counseling was done and informed consent was obtained from all 
the HIV screened individuals. Out of 70 samples 35 were HIV 

positive and 35 were HIV negative, all with tuberculosis. The 
Institutional Review Board of the Tuberculosis Research Center 
approved the study and patients gave written informed consent for 
participation. 
 
Serologic Testing 
 70 serum samples were tested for IgG and IgM antibodies 
to HSV-1 and HSV-2 infection by using ELISA kits. Out of these, 
35 were already tested to be positive for HIV and 35 were negative 
for HIV but all were positive for tuberculosis. 
 
RESULTS  
 

Demographics of the study population 
 Out of the 107 patients who initially were approached, 
70% agreed to participate. Women refused to participate more 
frequently than did men (25% compared with 10%, respectively. 
No significant differences between those patients who agreed to 
participate and those who refused were noted with respect to Social 
influence, family status, religious, age, race, insurance status, or 
reason for the office visit.  
 
Seroprevalence of herpes simplex virus antibodies 
 31 out of the 35 HIV positive samples and 32 out of the 
35 HIV negative samples tested positive for HSV antibodies. In 
that  34.3% of both HIV positive and negative individuals were 
positive for HSV-1 IgM antibodies. 80% of HIV positive 
individuals and 71.4% of HIV negative individuals were positive 
for HSV-1 IgG antibodies. 28.6% of HIV positive individuals and 
17.1% of HIV negative individuals were positive for HSV-2 IgM 
antibodies. 60% of HIV positive and 17.1% of HIV negative 
individuals was positive for HSV-2 IgG antibodies (Table 1). 
 
Table 1. HSV antibodies status between the HIV positive and HIV negative 
individuals. 
 

Assay 
Types 

 
Antibodies 

HIV Positive samples HIV Negative samples 
Number 

Of 
Positives 

Percentage 
 

Number 
Of 

Positives 

Percentage 
 

HSV-1 
ELISA 

IgM 12 34.3 12 34.3 
IgG 28 80 25 71.4 

HSV-2 
ELISA 

IgM 10 28.6 6 17.1 
IgG 21 60 6 17.1 

 
 
 
 
 
 
 
 
 
 
Gender and Age Wise Distribution of HSV  
 A total of 18 men and 13 women were found to be HSV 
positive. 21 men and 11 women were found to be HSV negative. 
Individual distribution of HSV types 1 and 2 antibodies in men and 
women are listed (Table 2) .The type specific distribution of HSV 

Table 2. Gender wise distribution of HSV. 
 

 
S. No 

 
Type of 
Infection 

Male Percentage  
(%) 

Female Percentage  
(%) 

HIV positive individuals  
1 HSV-1 3 9.7 3 9.7 
2 HSV-2 2 6.5 1 3.2 
3 HSV-1&2 13 42 9 29 

 HIV negative individuals 
1 HSV-1 13 40.6 6 18.8 
2 HSV-2 1 3.1 1 3.1 
3 HSV-1&2 7 21.9 4 12.5 
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is given in Table 3. Nineteen individuals from ≥ 30 age group and 
12 individuals from <30 age group were HSV positive. 15 
individuals from ≥ 30 age group and 17 individuals from <30 age 
group were found to be HSV positive (Table 3). HSV –Ig G 
antibodies are higher than HSV-IgM in both HIV positive and HIV 
negative individuals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 

 Herpes simplex virus is quite common throughout the 
world (Malkin et al., 2002). HSV causes infection in oral as well as 
genital area in the lesion form. Non-genital infection such as 
common cold sores in oral area is caused by HSV-1 (Parkes et al., 
1991). HSV-2 typically infects the genital area and is transmittted 
sexually or from mother to newborn (Xu et al., 2002). HSV has 
major relationship with HIV; particularly HSV-2 is co infected 
with HIV and this point was supported by most of the studies.  
 In this paper we have reported the prevalence of HSV-1 
and HSV-2 in both HIV infected and uninfected individuals of 
South India. The relationship between HIV infection and HSV-2 
infection is of particular importance as HSV-2 is the most common 
cause of genital ulcers in the developing countries (Celum, 2004). 
General HSV screening is not recommended because there is no 
recommended treatment for asymptomatic HSV-2 infections, only 
limited evidence at this time that risk- reduction counseling or 
antiviral herpes suppression significantly decreases transmission of 
HSV or acquisition of HIV. The purpose of screening for HSV-2 is 
not only to identify seropositivity, but to help seropositive people 
identify symptoms and protect themselves from acquiring HIV and 
protect their partners and seronegative people from acquiring HSV-
2 and/or HIV.  
 Until recently no commercial assays were available for 
detection of HSV-2 specific antibodies in human serum. The 
availability of HSV-2 specific serological assays offer opportunity 
for clinical and peripheral diagnostic laboratories to confirm a 
clinical diagnosis of HSV-2 infection without using relatively time 
consuming and relatively expensive virus isolation methods (Groen 
et al., 1998; Clemens and Farhat, 2010). With respect to technical 
and economical expenses, type- specific ELISAs appear to be the 
most suitable for screening purposes, particularly when large 
patient collectives are to be tested (Eing et al., 2002; Kumarasamy 
et al., 2008). In recent years a number of seroassays based on 

glycoproteins for HSV-1 and 2 have been introduced in market, 
most of them have proved to be highly specific and sensitive for 
detection of HSV-1 and 2 antibodies. Recently rapid tests are also 
available for detection of HSV-1/2. 
 In the study we have employed qualitative ELISA 
technique for the type-specific HSV testing; seroprevalence of 
HSV-1 and 2 antibodies in TB patients with or without HIV was 
studied. Type-specific tests with HSV-1 and 2 IgG and IgM ELISA 
was performed on an age and sex stratified sample of 70 sera. The 
prompt diagnosis of HSV infection facilitates patients’ 
management and possible initiation of anti retro viral treatment 
(Burrows et al., 2002). Data regarding the sero prevalence of HSV-
1 and, more importantly HSV-2 have been obtained. The 
importance of HSV infection in the present study population is also 
reflected in the seroprevalence. In our study, it was found that 32 
out of 35 HIV negative patients and 31 out of 35 HIV positive 
patients had HSV infection. HSV infection was comparatively 
more in HIV-negative persons than in HIV-positive persons. 
Similar results were obtained by Behets et al. (1999 b). It was 
reported by earlier studies that 83% of HIV-1 positive persons 
were positive to HSV1/2 infection in Northeastern South Africa. It 
was also seen that infection was more in the age group of 21-35 
years (Bessong and Mathomu, 2010). This data shows that the 
transmission rate of HSV is high and that Herpes is a life long 
infection. But the presence of HSV-2 antibodies in HIV-negative 
individuals shows that they are at a high risk of acquiring HIV at 
some time in the future.  
 Earlier studies report that in congenital cataract persons 
5.1% and 2.6% of study population were positive for IgM and IgG 
antibodies to HSV (Mahalakshmi et al., 2010). Our study showed a 
high prevalence rate of IgG than IgM antibodies to both HSV-1 
and 2 in HIV positive patients. This suggests that antibodies to 
type-specific epitopes (for both gG1 and gG2) may be of particular 
value in immunoprophylaxis. The WHO estimated that there were 
333 million infected with STDs (Arun, 2005). The high prevalence 
of HSV-1 and 2 antibodies irrespective of their HIV status clearly 
shows that most people are infected with some type of infection at 
least once in their lifetime. As most of them are asymptomatic 
during the initial stage, they remain undiagnosed for long periods 
of time or even throughout the life. The seroprevalence of IgG 
antibodies was more in HIV positive patients. HSV-1 was found to 
be high in HIV negative men; in HIV positive men HSV-2 was 
predominant than in women. Co infection with both HSV-1 and 2 
was also high in men. Either HSV-1 or 2 or both 1 and 2 was 
predominant to HIV positive patients belonging to ≥ 30 yrs than in 
those below 30 yrs. HIV negative patients showed a high HSV-1 
seroprevalence in age group ≥30 yrs and high HSV-1 and 2 co 
infection below 30 yrs. Prevalence rate of HSV-2 was equal in both 
age groups. 
 The AIDS Prevention and Control (APAC) project jointly 
undertaken by Voluntary Health Services (VHS) and US Agency 
for International Development (USAID) in a community of urban, 
rural adult population in Tamil Nadu state revealed that the 
prevalence of any STD in the study population was 15.8 percent 

  Table 3. Age wise distribution of HSV in HIV positive and negative samples. 
 

S. 
No 

Type of 
infection 

Gender Age HIV positive HIV negative 
Total(n) 
Positive 

Percentage Total (n) 
Positive   

Percentage 

  Male 30 0 0 5 15.6 
1 HSV-1 30 3 9.7          8 25 
  Female 30 2 6.5 4 12.5 
  30 1 3.2 2 6.3 
  Male 30 0 0 0 0 
2 HSV-2 30 2 6.5 1 3.1 
  Female 30 1 3.2 1 3.1 

30 0 0 0 0 
  Male 30 4 12.9 5 15.6 
3 HSV-1&2  30 9 29 2 6.3 
  Female 30 5 16.1 2 6.3 
   30 4 12.9 2 6.3 
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(Arun, 2005). HSV-2 infection being the most common STD, it is 
likely to be a co infection in HIV-positive patients, who are 
susceptible to almost all types of infection.  
 
CONCLUSION 
 

 The present study leads to certain conclusions like 
infection by HSV was high in the study population and it was 
reflected in the seroprevalence. HSV infection was more in men 
than in women, particularly in those HIV-positive men belonging 
to  30 years of age. Infection by HSV-1 was more in HIV-
negative persons of  30 years age group, and there was high HSV-
1 and 2 co infections below 30 years. There is an association 
between infections by HIV and HSV-2, but the relationship is not 
yet clear. Programs for management of HIV infections should also 
address genital infections by HSV-2 and its transmission risk in the 
absence of ulcers. So detection of HSV infection in early stage is 
important to prevent HIV infection in future. The HIV negative 
patients who have tested positive for HSV-2 are in a high risk for 
acquisition of HIV. As HSV-2 is a risk factor for acquisition of 
HIV, early diagnosis of the seroprevalence of HSV-2 antigens is of 
prime importance. This would be of help in prevention of HIV 
infection to a certain level. 
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