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INTRODUCTION

Infection with Herpes Simplex Virus (HSV) was

first recognized in 1919 (1) and in 1960’s anti-

genically distinct strains; HSV type 1 and HSV

type 2 were identified (2). The prevalence of

HSV-1 infection increases gradually from child-

hood, reaching 80% or more in later years (3).

In contrast, the seroprevalence of HSV-2 rema-

ins low until adolescence and the onset of sexu-

al activity. The incidence of antibodies to HSV-

2 in the United States is increasing; currently,

about 22% of the general U.S. population is se-

ropositive (4).

Neonatal herpes occurs when genital herpes in-

fection is present and the infant is exposed to

HSV in maternal secretions. It is a disease with

high mortality and morbidity (5).  Infected ne-

onates can present with HSV disease localized to

the skin, eyes, and mucosa or with more serio-

us central nervous system or disseminated disea-

se. The mortality rate for untreated neonates with

disseminated disease exceeds 70%. Early diagno-

sis and antiviral therapy while the disease is lo-

calized to the skin can substantially reduce the

morbidity and mortality associated with neonatal

infections (6-8).

Cytomegalovirus (CMV) infections are common

and usually asymptomatic in healthy children and

adults; however, the incidence and spectrum of

the disease in newborns and in immunocompro-

mised hosts establish this virus as an important

human pathogen. The seroprevalence of CMV in-

creases with age in all populations and ranges

from 40 to 100%. Nearly 10% of women shed

CMV in the genital tract at or near the time of

delivery, and virus is transmitted to approxima-

tely 50% of the newborns but it appears that

such perinatally infected infants do not have a
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SUMMARY

Viral infections can lead to a broad range of cutaneous and systemic manifestations in childhood. Infections may occur in-

utero, perinatal, postnatal or childhood. The purpose of this study is to determine the IgM and IgG antibodies seroprevalences

of rubella virus, cytomegalovirus (CMV) and herpes simplex virus (HSV) in serum samples of pediatric patients, which were

sent to our microbiology laboratory and to evaluate the results according to their age groups.  A total number of 327 serum

samples obtained from the pediatric patients between January 2003 and December 2003 were studied.  The antibody levels

of rubella IgM - IgG, CMV IgM - IgG and HSV type 1+2 IgM - IgG were detected using TKA 4HD micro-ELISA instrument

and kits. IgM seropositivity for rubella, CMV and HSV type 1+2 were found as 3.4% (7/207), 4.3% (8/184), 10.2% (18/177)

and the IgG seropositivity rates were 52.6% (131/249), 75.3% (134/178), 10.2% (16/157), respectively. Our results were

compatible with the results obtained in other studies and it is an important finding demonstrating the confrontation of children

with these viruses in Eastern region of Turkey.
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severe disease (9).

CMV infection has been detected in 0.2 to 2.5%

of newborn infants and in fewer than 5% of con-

genitally infected infants develop symptoms du-

ring the newborn period; possible manifestations

range from severe disease with any combination

of intrauterine growth retardation, jaundice, hepa-

tosplenomegaly, petechiae, thrombocytopenic pur-

pura, myocarditis, pneumonitis, central nervous

system abnormalities, and chorioretinitis to more

limited involvement (9).

Rubella virus characterized by generalized macu-

lopapuler rash both in children and in adults

(10). Before the introduction of the rubella vac-

cine, there were epidemics in springs but after

the introduction of the vaccine in 1969 the epi-

demic cycle was broken (11, 12).

HSV, CMV, and rubella viruses play an impor-

tant role in childhood viral infections and to in-

vestigate the seroprevalence of the antibodies,

IgG and IgM antibody levels against these viru-

ses were analyzed in serum samples of pediatric

patients, which were sent to our microbiology la-

boratory in the period of 2003 and 2004.

MATERIALS AND METHODS

A total number of 327 serum samples obtained

from the pediatric patients for one-year period,

between January 2003 and December 2003 were

studied.  From these serum samples IgG and

IgM antibodies of rubella, CMV, and HSV Type

1+2 were analyzed using TKA 4HD EIA devi-

ce (Teknolabo A.S.s.I.s.r.l – Italy) and kits.

(M.B.S. Srl – Milano - Italy). 

RESULTS

As a result of this study, the seropositivity of

rubella IgM, rubella IgG, CMV IgM, CMV IgG,

HSV Type 1+2 IgM, HSV IgG Type 1+2 were

detected as 3.4% (7/207), 52.6% (131/249), 4.3%

(8/184), 75.3% (134/178), 10.2% (18/177) and

10.2% (16/157), respectively. The distribution of

antibody levels against rubella virus, CMV and

HSV Type 1+2 according to age groups are

shown in Tables 1, 2 and 3.

Tablo 1. The seropositivity of Rubella virus among childhood age

groups

*n: numbers

Tablo 2. The seropositivity of Cytomegalovirus among childhood

age groups

*n: numbers

Tablo 3. The seropositivity of Herpes simplex virus among child-

hood age groups

*n: numbers
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DISCUSSION

The antibody levels of rubella IgM were detec-

ted as 3.4%, but especially higher in 7-15 age

group (8.3% and 6.7%) than 0-6 age group

(2.5% and 1.3%). These findings indicate that ru-

bella virus infection is confronted especially abo-

ve 7 years old.  The antibody levels of rubella

IgG were higher in 0-1 age group (68.6%) than

in 2-6 age group (26.9%) and a second peak was

observed in 7-15 age groups (81.1%, 72.2%)

The high rate of rubella IgG antibody levels de-

tected in 0-1 age group is caused by the trans-

mitted maternal IgG’s.  The increase in antibody

levels after 7 years of age is because of the ac-

quired rubella infections.

In a study performed on schoolchildren in Ko-

rea (13) the rubella IgG rates were found as

65% and 79%, in another study carried out by

Guy et al. (14) the rubella infections were de-

tected most frequently in 5-14 age group. Kan-

bur et al. (15) reported the seronegativity of ru-

bella in girls of 9-10 years old as 15.3%, 11-13

years old as 6.6% and 14-16 years old as 1.3%;

and in boys of 9-10 years old as 12%, 11-13

years old as 6.1% and in 14-16 age groups as

6.2%. In a study carried out in Iran (16) a

highly significant correlation was detected betwe-

en the rubella IgG antibody rates of mothers and

their babies. Karakoc et al. (17) reported the se-

ropositivity of rubella IgG as 87-94%, in 12-18

years old girls in Adana, Turkiye. In another

study conducted in Iran (18) in children of 2-7

years old, the rubella IgG seropositivity was 97%

and in Italy (19) in 2-4 and 5-9 age groups, the

seropositivity of rubella IgG was 70% and in 15

and older age groups it was detected as 81.8%.

In a study performed on 280 people in Erzurum

(20), Turkiye, the seropositivity of rubella IgG

was reported as 82.5% and IgM seropositivity

was 0%.

In a study carried out by Hyde et al. (21) in

Atlanta, seropositivity rate of rubella IgG was re-

ported to be 96.2% in children between 6 and
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11 years of age. Sallam et al. (22) determined

seropositivity rate of rubella IgG as 91.64% in

school-age girls in their study performed in Ye-

men. Serum antibody level against Rubella virus

was determined as 95.69% in children in their

study performed in Luxemburg by Mossong et

al. (23) In their study related to seropositivity ra-

te of rubella IgG, Kanber Kanbur et al. (24) eva-

luated their scores in children  between the ages

of 9-16, divided into 3 age groups as 9-11, 11-

13 and 14-16. In their study, seropositivity rates

of rubella IgG were reported to be 15.3%, 6.6%

and 1.3% in girls, and 12.0%, 6.1% and 6.2%

in boys respectively. The highest rate was found

to be 15.3% in girls in 9-10 age groups. In anot-

her study in Edirne, Turkiye by Oner et al. (25)

rubella-specific IgG seropositivity rate was repor-

ted to be 93.1% in adolescent girls between the

ages of 12-17. 

The IgM seropositivity for CMV was 4.3% in

average and especially higher in 2-6 age group

compared to the other age groups. It was assu-

med that exposure to CMV is most frequent in

2-6 age group. There were no significant diffe-

rences for IgG levels between all age groups and

the seropositivity was detected as 75.3% in ave-

rage.

The IgM seropositivity in 0-1 age group was fo-

und out to be 2.8%. This result was compatible

with detection of CMV as a cause of congeni-

tal infection in newborns in rates of 0.2% to

2.5% (9). It was reported that specific IgM an-

tibodies were detectable for 3-4 months in ave-

rage. In 5% of the patients, this period could be

as long as 2 years and again CMV-IgM seropo-

sitivity could be detected in reinfection and re-

activation besides primer infection (19, 26). The

high rate of CMV IgG seropositivity seen in 0-

1 age group (84.8%) is considered to be mostly

because of the maternal antibodies transmitted to

the baby.

In a study performed by Hizel et al. (27), the

CMV IgG seropositivity of 318 children (1 day
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to 15 years of age) and 745 women were analy-

zed and the rates were detected as 99% for wo-

men and 90.6% for children. The seropositivity

rates were 94.5% in 0-5 months age group,

77.6% in 6-12 months age group, and 94% for

11-15 years age group in addition it was repor-

ted that only in 7 out of 55 CMV IgG positi-

ve infants, CMV IgM positivity was detected.

The high rate of seropositivity in 0-5 month old

infants was explained to be caused by primer in-

fection or by the transmission of maternal anti-

bodies to the newborn.  

In similar studies performed in Turkiye (28, 29)

the CMV antibody prevalence was reported to be

86-99% in adults and in another study (30) the

serum samples of 143 pregnant women and the-

ir babies cord blood were analyzed for CMV

IgG and the seropositivity was detected as 96%.

Tuncer et al. (31) reported that they have detec-

ted the pregnant women to be 29.3% CMV IgG

seropositive, 11.9% CMV IgM seropositive and

from their babies cord blood the IgG antibodies

were detected in 22.9% and could not have de-

tected any IgM seropositivity.  In a similar study

of Orak et al. (32), the seropositivity of CMV

IgG antibodies was detected as 99.5%.

In a study associated with the seroprevalence  of

CMV infections, which was carried out in the

USA by Staras at al. (33), the seroprevalence ra-

te was reported to be 58.9% in children at the

age of 6 and over and to increase gradually in

consistent with age level. In 819 Swedish  chil-

dren between 9 and 12 years old, Svahn et al.

(34) Performed CMV IgG measurements betwe-

en 1967-1968, 1977-1978 and 1997, and found

the scores as 31%, 53% and 58%, respectively.

In a study carried out in children from Finland

during the first eight years of their age by Aar-

nisalo et al. (35), antibody level against CMV

was determined to be 27% in 7 month-old chil-

dren. This level was found to be increasing

slowly to the level of 41% in 8-year-old chil-

dren. 

As we examine the antibody levels for HSV

Type 1+2, it is seen that IgM seropositivity is

lowest in 0-1 age group (1.8%), gradually increa-

sed in 2-6 age group (10.1%), highest in 7-11

age group (24%) and decreasing again in 12-15

age group (17.6%).  According to these findings,

it is assumed that most frequent encounter with

HSV is in 7-11 age group, followed by 12-15

age group.  The HSV IgG Type 1+2 levels we-

re observed to be 6.1%-5.5% in 0-6 age group,

however increased up to 35% in 7-11 age gro-

ups and again decreased to 13.3% in 12-15 age

groups. The rates of HSV IgG and IgM Type

1+2 similarly make a peak in 7-11 age groups

which indicates that encounter with HSV is most

frequent in this group. 

In a study performed by Aarnisalo et al. (35),

HSV antibody level was determined to be 2%

with in the first 8 years of life. It was also de-

termined the same study that the rate increases

17% in 8-year-old children. Fusun et al. (36) fo-

und HSV-1 IgG seroprevalence to be 62.6% in

atopic children in Samsun, Turkiye. In another

study performed in individuals during their child-

hood by Tang et al. (37), HSV-1 IgG seropre-

valence was determined as 38.9% and HSV-2

IgG seroprevalence as 15.9%. Kasubi et al. [38]

determined HSV-1 antibody level as 73% in a

study performed in Tanzania while determining

HSV-2 antibody level as 15%. In 819 Swedish

children between the ages of 9 and 12, Svahn

et al. (34) performed HSV IgG measurements

during the periods of 1967-1968, 1977-1978 and

1997, and determined the rates as 35%, 32% and

38%, respectively. In a study performed in chil-

dren between 0 and 19 years old, Tunback et al.

(39) accumulated 2106 samples of serum, and fo-

und HSV-1 seroprevalence as 35% and HSV-2

seroprevalence as 0.5%. 

In a study performed by K›yan et al. (40) from

the serums of mothers with pregnancy problems

and their babies cord bloods, HSV-1 IgM was

investigated and in mother’s serums HSV IgM
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seropositivity was detected as 9.6%, however the-

re was no positivity in cord bloods.

In our study, the kits used were for HSV Type

1 and 2 antibodies, and because the onset of

HSV 2 antibodies are seen usually after adoles-

cence, the antibodies detected in 2-25 age gro-

ups are considered to be HSV Type 1 antibodi-

es.

As a conclusion, the results of our seroprevalen-

ce research for IgM and IgG antibodies of HSV,

CMV, and rubella viruses were compatible with

the results obtained in other studies and it is an

important finding demonstrating the confrontation

of children with these viruses in Eastern region

of Turkiye.
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