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SUMMARY Rubella haemagglutination antibodies were tested for in sera of 1793 unvaccinated
subjects with age ranging from birth to 40 years. This was to assess the immune status of the
population and to see the feasibility of introduction and the proper age for rubella vaccination in a

Saudi community. Those with titres of > 1:8 were considered as seropositive. The lowest level of
antibodies was seen among the 10-18 month age group. All children aged 2-5 years were

seropositive as were 75% of the elementary school girls. Only 90-95% of the women of
childbearing age were seropositive, however, leaving an immune gap of 5-10%. Unnecessary mass
vaccination of young children is discouraged. Rubella vaccine should be given to all final
elementary school girls and all women of childbearing age after screening, whenever possible.
Special catchment zones are suggested for the latter group. Further nationwide
seroepidemiological surveys are recommended for the other parts of the Saudi Kingdom.

The major clinical sequelae of rubella, which occurs
after rubella infection in early pregnancy, are fetal
wastage and the congenital rubella syndrome.' 2 In
Saudi Arabia cases of congenital rubella syndrome
are not infrequently observed. In 1981, for instance,
four cases were admitted to Riyadh Maternity and
Children's Hospital.3 The actual figure could be
much higher as most cases are not immediately
apparent, missed if mild, or present elsewhere.
As the congenital rubella syndrome is untreatable,

prevention is universally regarded as imperative. A
live attenuated vaccine has been available for many
years and has been introduced into many countries
who adopted different vaccination policies.45
Nevertheless, it is necessary to know the rubella
susceptibility in a population in order to determine
the feasibility of rubella vaccination as a national
policy. Apart from one study by Basalamah6 from
western Saudi Arabia there is no other published
information. In particular, there are no studies on the
immune status of the younger age groups who are
now being chosen as a vaccination target in some
countries such as the United States. The purpose of
this study is to provide these data in order to
determine the feasibility of and the proper age for
vaccination.

Material and methods

The present study included 1793 individuals. Their
age ranged from birth to 40 years. They were
subdivided into four main groups, whose numbers
and distribution are shown in table 1.

Preschool children drawn randomly from our
hospital nursery and children attending the
paediatric outpatient and well baby clinics: 156 (59
boys and 97 girls) out of 1200 subjects were
randomly selected . None of them had been
vaccinated against rubella.
Schoolgirls-A multistage stratified random

sampling technique was used to draw this sample.
One of the five Riyadh school health units was
allocated for the study. It consisted of schools
distributed in different parts of the city which differ in
their degree of affluence. The total number of girls in

Table 1 Total number and distribution ofpopulation

Group No Females Males

Preschool children 156 97 59
Schoolgirls and university students 962 962 -

Antenatal group 675 675 -

Totals 1793 1734 59
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the health units was 10 200, of whom 930 were
included in this study.

University female students were drawn from King
Saud University female students. Only 32 students
volunteered. Full data including age, nationality, and
history of rubella or rubella vaccination were
obtained by a female member of our team directly
interviwewing the students or their parents (in the
younger age groups). Blood samples were then
collected after obtaining written consent.
Antenatalgroup-Sera were obtained from women

(aged 15-40) attending King Abdul Aziz University
Hospital antenatal clinics where blood is drawn
routinely for rubella screening. Information on age of
patient, nationality, and rubella vaccination status
were obtained from the patients' records The total
number studied in this group was 675 out of 6800.

COLLECTION OF SAMPLES
Three to five millilitres of blood were collected and
allowed to clot at room temperature. Sera were
separated by centrifugation and stored at -20°C
until tested for rubella antibodies.

Test for rubella antibodies
Antibodies for rubella were measured by the
technique of haemagglutination-inhibition using
microtitre equipment. The technique is basically as
described by the Center of Disease Control, Atlanta,
Georgia,7 except that sera were treated with the
kaolin micromethod as described by Inouy.8 Pigeon
blood, hepes saline albumin gelatine (HSAG), and
dextrose gelatin vinoral DGV buffers (from Flow
Laboratories, Irvine, Scotland) were used. All sera
with titre of 3 1:8 were considered as positive-that
is, immune. Those with titres of < 1:8 were
considered as negative-that is, susceptible.

Results

Table 2 shows the antibody status among the
preschool children. All the 0-9 month group were
seropositive. The percentage of children with
relatively high antibodies (-: 8) was lower among the

Table 2 Immunity status to rubella among preschool
children

Seronegative Seroposisive

Age group No (%) No (%)
(months) <1:8 1:8 <1:8 tal:8 Total

0-3 0(0 0) 13(30-2) 30(69-8) 43(100-0) 43
4-9 0(0-0) 18(60-0) 12(40-0) 30(100-0) 30
10-18 15(65-2) 8(34-8) 0(0-0) 8(34-8) 23
19-24 4(15-4) 14(53-8) 8(30-8) 22(84.6) 26
25-60 0(0.0) 13(38-2) 21(61-8) 34(100-0) 34

4-9 months group than the 0-3 months age group,
indicating gradual loss of transplacental antibodies.
The lowest level of antibodies was found among the
10-18 months group. Thereafter, the percentage of
seropositive children increased progressively, and
almost 100% of the 24-60 months age group were
seroimmune.
Table 3 shows the immune status among

schoolgirls and university students: 24-4% of the
elementary schoolgirls were susceptible. This figure,
however, dropped to 8-5%, 11%, and 6-3% among
the junior secondary, high secondary, and university
girls respectively. In this group 115 students gave a
negative history of rubella or rubella vaccination yet
104 (90.4%) were found to be seropositive. Nineteen
gave a positive history of rubella and were all
seropositive. There was no significant difference
between Saudi and non-Saudi students who formed
16% of the study group.
Table 4 shows the immune status among the

antenatal group: 5*6% were considered susceptible
to rubella and 591 (87.6%) of the seropositive group
had antibody titre of > 1:8.

Table 3 Immunity status to rubella among schoolgirls and
university female students

Age (years) Seronegative Seropositive Total

6-12 89(24.4) 276(75-6) 365
13-15 21(8-5) 225(91-5) 246
16-18 35(11-0) 284(89-0) 319

19 2(6-3) 30(93 7) 32
Totals 147(15-3) 815(84-7) 926(100.0)

Table 4 Immunity status to rubella among the antenatal
group

Age (years) Seroneganve Seropositive Total
No (%) No (%)

15-40 38(5.6) 637(94.4) 675

Discussion

Rubella haemagglutination-inhibition test was used
until recently for screening by many centres, but this
test is said to be inherently unreliable for screening
since low concentrations of antibody cannot easily be
distinguished from non-specific inhibitors.
Therefore, many laboratories are now using more
sensitive tests such as single radial haemolysis.4 I For
many years different laboratories have adopted an
arbitrary antibody titre as indicative of
susceptibilty-for instance, those with titres 1:16 are
considered as immune, those with 1:8 as susceptible.
Whether to consider those with a titre of 1:8 as
seroimmune still remains a controversial issue,
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though many centres including our's do offer the
vaccine to this group. Recent work using estimation
of IgM reaction, however, has shown that these
patients do not show IgM reaction and thus do not
develop viraemia and are thus less likely to cause

fetal infection.10 In addition to these new methods,
many centres have introduced the international
unitage system in which sera with a titre greater than
15 IU ml are considered as immune and those with
less than 15 IU ml as susceptible. Though we do
realise the importance, accuracy, and usefulness of
these new methods and techniques, until they
become available to us we have decided to use our

present facilities to get some idea on the
epidemiology of rubella in Saudi Arabia.

This study shows that in the absence of a

vaccination programme about 90-95% of girls
become seroimmune by marriageable age.

Nevertheless, an immunity gap of 5-10% still exists.
This is a relatively lower figure than the figures
reported by the WHO collaborative study groups'1 12

before implementation of rubella vaccination in
1969, when the immunity gap was found to be
15-20%. It is, however, comparable to figures
reported from Kuwait13 and Egypt.'4

In Saudi Arabia cases of congenital rubella are not
infrequently observed. In 1981 four cases of definite
rubella syndrome were admitted to Riyadh
Maternity and Children's Hospital.3 The actual figure
could even be much higher as most cases are not
immediately apparent, missed if mild, or present
elsewhere.
As the rubella syndrome is untreatable, therefore,

protection of all women of child bearing age is
universally regarded as imperative. Furthermore,
vaccination is cheaper than providing facilities for
handicapped children. It has to be remembered that
in some countries, particularly the underdeveloped,
these facilities do not even exist.

Immediately in 1969, when the live vaccines were

first available, two different strategies were adopted
by the Americans and the Europeans including the
British."'-"'

Nevertheless, different publications from the
United States reported that a considerable number of
women, vaccinated when young, were not protected
at child bearing age, and provision of vaccination or a

booster to the young or adult female population has
been recommended.'5 19 The British programme has
so far failed to protect all women of child bearing age,
and the overall incidence of congenital rubella has
not changed.4520 This was partially attributed to low
compliance and high truancy among girls.' For these
reasons there was a late recommendation to reinforce
the system of vaccination and to organise specific
campaigns to encourage rubella vaccination.' 21

In the United States the objective of early
vaccination was to eradicate rubella by stopping the
circulation of the virus. Even protection rates as high
as 86% will not interrupt transmission, figures of
more than 90% are needed for that.5 22 The general
vaccination coverage is low in Saudi Arabia: figures
as low as 8-11% have been reported from rural Saudi
Arabia.2'26 Even in Riyadh city the highest figure
given for poliomyelitis vaccination coverage is
around 50%,28 even though it has been mandatory for
issuing birth certificates. This was explained by lack
of public awareness and administrative
shortcomings. Our study has shown that almost all
children aged between 24 and 60 months were
already seroimmune in the absence of a vaccination
programme. For these reasons we do not think that
mass vaccination at an early age in Saudi Arabia can
be expected to improve the present immune status of
children. This is in agreement with the advice against
unnecessary mass vaccination of children that has
been recommended by other workers from the Gulf
area.13
We have, however, earlier pointed out the

existence of the 5-10% immunity gap among the
women of child bearing age in Saudi Arabia and to
the importance of filling this gap. In the light of these
study findings and cultural background we therefore
recommend the following vaccination policy for
Saudi Arabia.

(1) Rubella vaccine should be given to all final
year elementary schoolgirls (age 10-13) irrespective
of their history of rubella or rubella vaccination. The
unreliability of the history was shown in this study to
accord with experiences elswhere.'6 Elementary
schoolgirls are chosen as a target since they proved to
be the oldest susceptible group. Moreover, many
drop out from the education system at the end of this
level, and fewer girls find a place in junior secondary
schools. Those who join the junior secondary school
should be asked to submit a rubella vaccination
certificate as they do for DPT and poliomyelitis when
starting elementary education.

(2) Rubella vaccine should be available in all
health centres for those who do not join schools. This
is a large group in Saudi Arabia as regular female
eduction was introduced late and only 50% of girls
were expected to be enrolled in elementay school in
1980.28

(3) To make sure that all girls are vaccinated
before marriage, a vaccination certificate should be
submitted by the parents before getting the marriage
certificate. This policy would need a lot of support
from religious leaders, the Mazoons and Imams, who
conduct the marriage ceremony and issue the
certificates.
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(4) For those who are already married, serological
screening for rubella should continue in antenatal
clinics where this facility exists. Most health centres
and district hospitals, however, have no such
facilities. In such places the vaccine should be given
to unvaccinated women in the three months
postpartum.

Lastly, we think that further nationwide
seroepidemiological surveys are still needed to
support our findings or else to recommend different
policies if their results proved otherwise.

Conclusion

Our study has shown that 90-95% of women of child
bearing age in central Saudi Arabia are seroimmune.
All children between 2 and 5 years gain natural
immunity, and we thus do not agree with unnecessary
mass vaccination of this group. Nevertheless, the
existence of an immunity gap of 5-10% and presence
of cases of congenital rubella syndrome necessitate
rubella vaccination. The vaccine should be given to
all elementary schoolgirls and non-immunised
women at antenatal clinics. Submission of
vaccination certificates at various levels and points in
life would help to strengthen the programme. To
make this policy successful, it should be backed by an
intensive health education programme and support
from different members of the community, including
the religious leaders.
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Research Council for financial grant, to Mrs Fadia
Abdu Al Roos for technical help, and to King Abdel
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