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Prevalence of rubella antibodies
among schoolgirls in Sana’a,
Republic of Yemen
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ABSTRACT To determine the prevalence of rubella antibodies and age of exposure to rubella among Yemeni
schoolgirls, we studied the sera samples of 323 female students (age range: 11-21 years; mean age 16.26
= 1.89 years) drawn from three schools in Sana'a. All samples were screened for rubelta IgG antibodies
using enzyme linked immunosorbent assay and, it negative, for IgM in order to exclude the possihility of
recent exposure. Of 323 sera. 296 (91.649%) weara positive for rubella IgG3. All IgG negative sera were also
IgM negative. Comparable antibody prevalence was observed in all age groups. The prevalence of rubela
IgG among Yemeni schoolgirls is high, with most becoming immune between the ages of 11 and 21 years,
Although the age of exposure seems to be = 13 years, further investigation is needed to confirm this.

Prévalence des anticorps de la rubéole chez des éléves a Sanaa (République duYémen)

RESUME Afin de déterminer la prévalence des anticorps de la rubéole et Fage de 'exposition & |a rubéole
chez des eléves yéménites de sexe féminin, nous avons étudié les échantillons de sérum de 323 élaves
{age compris entre 11 et 21 ans ; Age moyen 16,26 = 1,89 ans) prélevés dans trois écoles & Sanaa. Tous les
échantillons ont été examinés a la recherche d'anticorps IgG anti-rubgole a l'aide du titrage immuno-enzy-
malique el, si négalif, & la recherche d'lgM afin d'exclure la possibilité d'une exposition récente. Sur
323 sérums, 296 (91,64 %) étaient positifs paur les 1gG de la rubéole. Tous les sérums négatifs pour les l9G
étaient également négatifs pour les IgM. Une prévalence des anticorps comparable a été observée dans
tous les groupes d’age. La prévalence des IgG de la rubéole chez los éloves yéménites de sexe féminin est
élevee, avec une immunité acquise entre Fage de 11 et 21 ans pour la plupart d'entre elles. Bien que 'age de
Fexposition semble &tre inférieur ou égal & 13 ans, d'autres études sont nécessaires pour confirmer ce point.

'Department of Microbiology; °Department of Community Medicine, Faculty of Medicine and Health
Sciences, University of Sana’a, Sana'a, Republic of Yomen.

*Central Public Health Laboratory, Ministry of Public Health and Population, Sana‘a, Republic of Yermen.
Received. 15/04/02; accapted: 09/07/02

AR S R P sl i i) Bl Raliin (Lo il G Aol U



Eastern Mediterranean Health Journal, Vol. 8, Nos 1/2, 2003 149

Introduction

Rubella is a muld 1liness caused by a non-
arthropod-borne member of the family Jo-
gaviridae. At least half of all primary rubella
mfections go undiagnosed because of the
subclinical nature of the infection [/].
However, the disease poses a particular
threat to the developing tetus it contracted
during early pregnancy. In utero infection
of the fetus may result in congenital defor-
mity or other consequences of congenital
rubella syndrome [/,2]. It is, therefore, es-
sential that girls develop immunity to rubel-
la by the time they reach childbearing age to
prevent such an outcome.

Rubella epidemics are, or have been, a
worldwide phenomenon. Before the intro-
duction of a vaccine in countries such as
Australia, the United States of America, the
United Kingdom and European countries,
rubella epidemics oceurred in cycles of 6—
9-year intervals [3]. In the USA, before the

introduction of the vaccine, a single epi- -

demic resulted in 20 000 infants being born
with permanent damage due to intrauterine
infection with the rubella virus [4].

Elsewhere, while the immune status of
many populations regarding rubella is less
clear, some data have been reported. In
Saudi Arabia, the antibody prevalence
among girls aged 5-25 years has been re-
ported to be 92% [J]. In some African
countries, 0% of children have been
found to be positive for rubella antibodies
by the age of 10 years [6]. Posi-epidemic
rubella antibody prevalence in Ghana has
been found to be 92.6% among pregnant
wormen, with susceptibility associated with
a younger age [7]. In Eritrea, the preva-
lence of antibodies to rubella has been re-
ported 1o be as high as 99% in some female
populations [§]. In Nigeria, rubella antibody
prevalence in women of childbearing age
has been reported to be 77% [9].

Some of these studies have reported an
early age of exposure to rubella [6,7]. In
equatorial countries, the highest seropreva-
lence has been seen in age groups as young
as 5-9 years, and in preschool children
[10,11]. In India, however, children be-
tween 1 and 5 years showed the lowest se-
ropositivity (69.2%) [/2]. Lower rates of
rubella seropositivity have been found
among Nigerian students compared with
pregnant women, the explanation given for
this being an association between high so-
ciceconomic status and lower seropositivi-
ty [13].

In the Republic of Yemen, the epidemi-
ology of rubella remains to be fully eluci-
dated. Rubella vaccination is not part of the
Expanded Programme of Immunization nor
is the vaccine available in private clinics or
hospitals; therefore, immunization threugh
the private sector is non-existent. In this
study, we explored the immune status and
the likely age of exposure to rubella among
schoolgirls in the national capital, Sana’a.

Methods

We enrolled 323 schoolgirls in the study
(age range 11-21 years; mean age 16.26 +
1.89 years), from three schools serving
major populated areas in three different
geographical locations in Sana’a. Age and
previous country of residence were docu-
mented and all girls who reported previous
residence in another country were exclud-
ed because of the possibility of a history of
immunization. Venous blood was collected
and sera were separated and frozen at
~20 °C until tested.

Enzyme-linked immunosorbent assay
(FELIS A, Denka Seiken® Company T imited,
Japan) was used to screen for rubella IgG
and [gM antibodies. Test procedures were
performed according to the manufactur-
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er’s instructions. All samples were initially
screened for rubella IgG. Those testing
ncgative were further tested for rubella
IgM to exclude the possibility of recent ru-
bella exposure.

Data were analysed using SP5S, version
10.05 to calculate mean, standard deviation
and chi-squared values. A value of P <0.05

was considered significant,

Results

Of 323 sera, 296 (91.64%) were rubella
IgG positive. The 27 samples that were
negative for IgG, were also IgM negative,
Only 27 girls (8.36%) therefore had no ru-
bella antibodies. Comparable antibody
prevalence was observed in almost all age
groups (chi-squared likelihood ratio = 7.32,
P =0.29). The prevalence of antibodies in
various age groups is shown in Table 1.

Discussion

Despite the fact that vaccination against ru-
bella is not part of the Expanded Pro-
gramme of Immunization it the Republic of
Yemen, our data showed that 91.64% of
girls aged 11-21 years had antibodies to ru-
bella virus, suggesting previous exposure.
Antibody prevalence ranged between
80.00% and 96.87% for the different age
groups. The relatively low prevalence in the
youngest group (11-13 years) may indicate
an age association. Such an association
might have been more clearly shown had
children aged < 11 years been included in
the study. A possible age association could
be verified by a future study involving girls
aged 5-12 years.

Our findings accord with the pattern of
rubella antibody prevalence reported in
Saudi Arabia, where a rubella immunization
programme was initially implemented 12

Table 1 Rubella IgG antibodies among
various age groups of 323 schoolgirls in
Sana’a, Republic of Yemen

Age (years) No. RubellalgG positive cases

No. %
11-13 30 24 80.00
14 36 33 91.66
15 35 31 88.57
16 66 63 95.45
17 73 67 9178
18 51 47 92,16
19-21 32 3 96.87

Chi-squared likelihood ratio = 7.32, P = 0.29,

years ago. A recent study from Saudi Ara-
bia has reported antibody prevalence
among pirls aged 3-25 years to be 92% [J].
A similarly high antibody prevalence has
been reported in a number of European
countries where vaccination programmes
against rubella exist. In Italy, an antibody
prevalence of 93.3% among girls aged 16—
20 years has been reported [/4] and in
Spain, 81.8% of girls aged 15-19 years
were reported to have rubella antibody
[15]. However, high antibody prevalence
has also been reported in countries where
rubella vaccination is non-existent, such as
Ghana and Eritrea {7,8].

The prevalence of rubella IgG among
Yemeni schoolgirls is high, indicating that
the majority of girls become naturally im-
mune by age 11-21 years. The antibody
prevalence for the various ages within our
sample was comparable., We conclude,
however, that a comprehensive seroepide-
miclogical study involving all age and so-
cioeconomic groups in the Republic of
Yemen should be a prerequisite to the plan-
ning of any future vaccination programme
against rubella in the country.

Yool c¥—) Oatell (ch-Jl [T PRI TN T VR TIE FY eda bl 3 ad Goalt Al



Eastern Mediterranean Health Journal, Vol. 9, Nos 1/2, 2003

151

References

Wolinsky JS. Rubelia. In: Fields BN,
Knipe DM, eds. Fields’ virology. Philadel-
phia, Lippencott-Raven, 1996:899-929,

Cooper AR. Rubella and other exanthe-
mas. Medicine international, 1988, 53:
2182-5.

Assaad F, Ljungars-Estevez K.
Rubella - world impact. Review of infec-
tious diseases, 1985, 7(suppl. 1): S29-
36.

Cochi SL et al. Congenital rubella syn-
drome in the United States, 1970-1985.
On the verge of elimination. American
journal of epidemiology, 1989, 129:349—
61.

El-Mekki AA, Zaki ZM., Screening of ru-
bella antibodies among Saudi women of

childbearing age. Saudi medical journal,
1998, 19:575-7.

Gomwatk NE, Ahmed AA. Prevalence of
rubelia antibodies in the African conti-
nent. Reviews of infectious diseases,
1989, 11:116-21.

Lawn JE et al. Unssen blindness, un-
heard deafness, and unrecorded death
and disability: congenital rubella in
Kumasi, Ghana. American journal of
public health, 2000, 90;1555-61.

Tolfvenstam et al. Seroprevalence of vi-
ral childhood infoctions in Eritrea. Jour-
nal of clinical virology, 2000, 16:49-54.

Onyenekwe CC et al. Prevalence of ru-
bella-lgG antibody in women of child-
bearing age in Lagos, Nigeria. West

10

1

—_

12

13

15

African journal of medicine, 2000, 19:
23-6.

. Clarke WI et al. Epidemiclogical studies
of rubelia virus in a tropical African com-
munity. Bulfletin of the World Health Or-
ganization, 1980, 58: 931-5.

. Mingle JA. Frequency of rubella antibod-
ies in the population of some tropical Af-
rican countries. Reviews of infectious
diseases. 1985, 7(suppl. 1):568-71

. Bhaskaram P et al. Need for protection
against rubella in India. Indian journal of
paediatrics, 1991, 58:811-4,

. Paul MO, Pau!l BD. Comparative sero-
epidemiologic observations of rubella
infection in pregnant women and female
university students. Journal of hygiene,
epidemiology, microbiclogy, and immu-
nology, 1983, 27:179-83.

. Condorelli F et al. Use of a microquantity
enzyme immunoassay in a large-scale
study of measles, mumps and rubeila
immunity in Italy. European journal of
clinical microbiology & infectious dis-
eases, 1998, 17:49-52.

. Ferrer GC et al. Prevalencia de
anticuerpos frente al virus de la rubdola
en mujeres gestantes en un centro de
salud [The prevalence of antibodies to
the rubella virus in pregnant women at a
health center]. Atencion primaria/
Sociedad Espaiiola de Medicina de Fa-
milia y Comunitaria, 1999, 23:429-33.

Yo Y=V Obaal el Al il w2l Aadin cdane gl 3,20 Aoeall Alonli
&



