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Original Article

Epilepsy is a disorder of the brain that may relates to the immune mechanisms associated with 
herpesvirus (HSV) infection. Herpesviruses are human pathogens and this virus group is of 
special interest in relation to complications of the central nervous system (CNS). Viruses may 
enter the CNS via endothelial cells lining the blood vessels or may enter within lymphocytes 
and macrophages with subsequent infection of the peripheral neurons. This study was 
conducted to identify association between epilepsy and previous infection of herpesviruses. 
This cross-sectional study was carried out on 190 subjects with the ethical approval from the 
Human Ethics Committee of Universiti Sains Malaysia (USM). Blood samples were collected 
and serum analysed using ELISA kits for antibodies against herpesviruses. Among all 
herpesviruses, only CMV IgG showed association to epileptic subjects with p value <0.001 and 

2 2X  value of 186.0 via the Pearson Chi-Square test. A high X  value results from a smaller p value 
which also reflects highly associated factors. HSV-1 and HSV-2 IgG, and VZV IgG, however, were 
not significantly associated with epilepsy. For EBV IgG, Fisher's Exact Test is used and the 
results did not have any association (p= 1.000). In conclusions, our findings had revealed that 
there are significant association between epilepsy and CMV infection. 
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Epilepsy is a brain disorder. It is characterized predominantly 

by recurrent and unpredictable interruptions of normal brain 

function, called epileptic seizures. World Health Organization 

(WHO) estimated that 8 people per 1000 worldwide suffers from 

this disease (WHO 2001; Mac et al. 2007) with a higher prevalence 

in developing countries (Davenport and Simpson 2009). More than 

half of the 50 million affected people were estimated to live in Asia. 

The lifetime likelihood of a person to experience seizure is 

about 9% and 3% will have recurrent seizures (Cavazos et al. 2009). 

The exact cause for this disease still remains elusive. It can be 

symptomatic which is secondary to a detectable brain disorder, 

idiopathic where a genetic mechanism is responsible and 

cryptogenic where no cause is found out. Few researchers relate it 

to the immune mechanisms and some did studies on genetic 

influence in relation to epilepsy. Apparently, the virological studies 

on epilepsy has gained much attention as viruses are most 

commonly exposed during prenatal, perinatal, and postnatal 

periods (Eeg-Olofsson 2003). 

Herpesviruses are human pathogens and seroprevalences are 

reported to be more than 50% in the general population (Karatas 

et al. 2008). This virus group is of special interest in relation to 

complications of the central nervous system (CNS) (Eeg-Olofsson 

2003). A common feature of all human herpesvirus family 

members is the tendency of these viruses to establish latent, 

lifelong infections (Schleiss 2009). According to Eeg-Olofsson in 

his review article, viruses may enter the CNS via endothelial cells 

lining the vessels or may enter within lymphocytes and 

macrophages by which they infect the peripheral neurons. Once 

within the CNS, different cell types can be infected and an antigen 

presenting cell (APC) is established lifelong (Eeg-Olofsson 2003). 

The site where latency is established, differs among the herpes 

viruses; HSV-1, HSV-2, and VZV remaining latent in the sensory 

nerve ganglia; CMV in 

lymphocytes and possibly salivary gland tissue; EBV in B 

lymphocytes and salivary gland tissue; and HHV-6 and HHV-7 in 
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CD4 T lymphocytes. However, the exact site where HHV-8 

remains latent; is still unknown, though most likely to be associated 

with B lymphocytes circulating in the hematopoietic system 

(Roback et al. 2001; Stoopler and Greenberg 2003; Schleiss 2009). 

Therefore, this study was conducted to identify the possible 

causative agents (based on the presence of specific viral antibodies) 

that associate with the development of epilepsy. 

lymphocytes and possibly salivary gland tissue; EBV in B 

lymphocytes and salivary gland tissue; and HHV-6 and HHV-7 in 

CD4 T lymphocytes. However, the exact site where HHV-8 remains 

latent; is still unknown, though most likely to be associated with B 

lymphocytes circulating in the hematopoietic system (Roback et al. 

2001; Stoopler and Greenberg 2003; Schleiss 2009). 

Therefore, this study was conducted to identify the possible 

causative agents (based on the presence of specific viral antibodies) 

that associate with the development of epilepsy. 

This is a cross-sectional study which is conducted at the 

Hospital Universiti Sains Malaysia (HUSM). The study has been 

approved by the Research and Ethics Committee of Universiti Sains 

Malaysia(USM). A total number of one hundred and ninety (190) 

subjects were enrolled in this study. Patients were recruited from 

the Specialist Clinic, HUSM starting from January 2008 till 

December 2009. Ninety five subjects aged between 18 to 50 years 

old and fulfilled the inclusion and exclusion criteria were selected 

from each group. Healthy controls with no medical illness and 

fulfilled the inclusion and exclusion criteria were also included in 

the study 

Blood samples were obtained from all subjects and controls. 

Venous blood was withdrawn from each subject from 9.00 am to 

12.00 noon. The samples were placed in plain tubes and 

transported to the laboratory immediately. The samples were then 

centrifuged at 2500 rpm. Serum were later separated and kept in a -

80°C until assayed using ELISA test

Herpesvirus infection was determined by the presence of 

antibody to herpes viral antigen. The ELISA tests were performed 

using commercially ELISA kits according to the manufacturer's 

instructions. The absorbance (O.D.) was detected using the ELISA 

analyser and the outcome (O.D.) value was calculated for each 

sample. 

Data entry and analysis was done using Statistical Package for 

Social Sciences (SSPS) version 12.0. Normality was verified for age 

and gender distribution for both groups. The association between 

herpesviruses and subjects were analyzed via the Pearson's Chi-

Square test and Fischer's Exact test for categorical dataset. 

Associations were considered to be statistically significant when p 

<0.05. 

One hundred and ninety subjects (190) were enrolled in this 

study which consist of epileptic group and healthy controls group 

(Table 1). The mean age was 32.0 years old for epileptic subjects 

and 31.0 years for the healthy controls which shown statistically 

normal distribution. The gender distribution for epilepsy group is 

found to be normally distributed with the ratio of male to female 

1.2:1. More than half of epileptic subjects were married (55.8%), 

bachelors (42.1%) and divorced (2.1%). For education, 54.7% of 

epileptic subjects had received secondary level, 28.4% tertiary 

level, 14.7% primary level and 2.1% did not receive any formal 

education. 79% of the epileptic subjects came from rural areas 

whereas the remaining 11% were from the urban area. Almost all 

subjects had their first seizure after 2 years old and before reaching 

40 years old. All epilepsy subjects were diagnosed by the presence 

of generalised complex partial seizure. 

Results 

Sociodemographic results. 

Table 1: Sociodemographic results from two study group. 
Materials and methods 

2.2 Blood samples 

2.3 ELISA Procedure 

Statistical Analysis 

  Table 1: Sociodemographic results  from twostudy group.

Descriptions

Cases (n=95)
 

Controls (n=95)

Mean 

(sd)

 

Frequency 

(%)

 

Mean 

(sd)

Frequency 

(%)

Age (years)

 

32.44 

(9.512) 

31.04 

(8.088) 

Gender

 

Male

 

52 (54.7)

 

41 (43.2)

Female

 

43 (45.3)

 

54 (56.8)

Race

Malay 89 (93.7) 94 (98.9)

Chinese 4 (4.2)

Indian 2 (2.1) 1 (1.1)

 

Education Level

No formal 

education

Primary

Secondary

Tertiary

2 (2.1)

14 (14.7)

52 (54.7)

27 (28.4)

 

 

 

36 (37.9)

59 (62.1)
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Association between previous herpesviruses infection and 

epilepsy 

Table 2: Association between previous herpesviruses infection

 and epilepsy 

Marital Status

Married 53  (55.8)
 

40  (42.1)

Bachelor 40  (42.1)

 
55   (57.9)

Widower 

(Divorced)

2   (2.1)

First Seizure Onset 

< 2 years 4 (4.2)

11 years 32 (33.7)

19 years 32 (33.7)

20 –  40 years  

>  40 years

 

25 (26.3)

2 (2.1)

Among all herpesviruses studied, only CMV IgG showed 

association to epileptic subjects with p value <0.001 and X2 value of 

186.0 via the Pearson Chi-Square test. A high X2 value results from a 

smaller p value reflects highly associated factors. HSV-1 and HSV-2 

IgG and VZV IgG were not significantly associated with epilepsy. 

However, for EBV IgG the results did not show any significance 

association (Table 2 and Figure 1). 

DISCUSSION 

This study was conducted to identify association between 

epilepsy and previous infection of herpesviruses. Previous reports 

on epilepsy has not established that herpesviruses family members 

plays a big role in epilepsy, however there are several reports that 

detected some kind of herpesviruses were related to certain types 

of epilepsy via different methods. Karatas et al. in 2008 identified 

that HHV-6 and HSV-1 and HSV-2 virus DNA present in the 

hippocampus of the patients with mesial temporal lobe epilepsy 

(MTLE) syndrome using the Real Time-PCR, however the viruses 

have no pathogenetic role in the MTLE. The researcher also used 

Real Time-PCR on patient's brain tissues to detect presence of HSV-

1, HSV-2, HHV-6, HHV-8, and CMV viral DNA but none of the samples 

showed a positive presence of CMV DNA. 

Previous study reported that CMV was detected in patients with 

Rasmussen Syndrome and relates CMV to chronic encephalopathy 

on neonatal onset (Power et al. 1990; Kohyama et al. 1993; Jay et al. 

1995; Eeg-Olofsson 2003). Both diseases are related with epilepsy. 

Suzuki et al. 2008, found that congenital CMV patients subsequently 

developed epilepsy at the age of 1 to 2 years old. 

Generally, only 10-15% congenital CMV patients have clinical 

features at birth such as small for gestational age, petechiae 

(purpura) or thrombocytopenia, hepatomegaly, splenomegaly, 

jaundice at birth, microcephaly, chorioretinitis, unexplained 

neurologic abnormality, hearing impairment, and intracranial 

calcifications (Landolfo et al. 2003; Schleiss 2007; Suzuki et al. 

2008; Schleiss 2009). Previous reports also recorded that children 

Variables  

(herpes viruses)

 

Subjects   n(%)  Х2 value

(df)

p value

Epilepsy

 

Control

 
HSV-1 and 

HSV-2 (IgG) 
  

Positive 50 (55.6) 40 (44.4) 2.111 (1) 0.146

Negative 45 (45.0) 55 (55.0)

VZV (IgG)

Positive  81 (49.1)  84 (50.9)  0.415 (1) 0.520

Negative
 

14 (56.0)
 

11 (44.0)
 

CMV (IgG)

  
Positive 94 (100.0) 0 (0.0) 186.042 (1) 0.000

  
   

Negative

 

1 (1.0)

 

95 (99.0)

 

   

EBV (IgG)

Positive 94 (50.0) 94 (50.0) 1.000

Negative 1 (50.0) 1 (50.0)

Figure 1: Viral antibody positive patients versus control
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from low socioeconomic backgrounds has a higher prevalence 

of CMV infection as compared to those living in the urban areas 

(Landolfo et al. 2003) .

According to our finding, both control and epileptic group were 

immune to VZV as the result of previous VZV infection. The infection 

is common during childhood. Therefore the result is comparable to 

a previous study that stated nearly 100% seropositivity to VZV in 

USA (Muench et al. 1986; Wharton 1996; Sharifi and Ghanjin 2005). 

A total of 98.9% of all subjects studied were also immune to EBV. 

It is agreeable with a study done by Norzuriza, 2008 where she 

found that 77.5% of subjects between the age of 0-20 years, and 

100% of subjects aged above 60 years had previous EBV infection in 

Malaysia. The study indicated that majority of people had EBV 

infection during their lifetime. A similar study was conducted in 

Bangladesh documented that 85% of the subjects had positive EBV 

IgG after the age 10 (Haque et al. 2001; Norzuriza et al. 2008). In 

addition, study done in Papua New Guinea reported that 93% of 

people in rural area were also positive for EBV antibodies (Giovanni 

et al. 2001; Norzuriza et al. 2008). The number of people infected 

with EBV infection varies countries to countries. This might be due 

to difference in environmental, geographical, socioeconomic and 

hygienic conditions (Thompson and Kurzrock 2004). 

In fact, the number of subjects being infected with HSV viruses is 

relatively high. This is parallel with previous study done in Malaysia 

where 61.4% of the subjects has HSV antibody (Dora et al. 1981). 

However, there is no actual comprehensive data reporting the 

detection of CMV antibodies in epileptic patients in Malaysia. In our 

study, we found previous CMV infection has an association with the 

development of epilepsy. With regards to these findings, it is 

essential to structure a suitable vaccine against CMV. Unfortunately, 

a number of vaccine strategies have been developed but is still 

under clinical trials (Schleiss 2009). 

In conclusions, our findings revealed that there are significant 

association between epilepsy and previous CMV infection. 
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