152 La Revue de Santé de Ja Méditerranée orientale, Vol. 9, N° 1/2, 2003

Effect of gender on reporting of MMR
adverse events in Saudi Arabia
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ABSTRACT We evaluated the safety of a measles-mumps-rubella (MMR) immunization campaign for Saudi
children {(age range: 8-13 years) and gender differencos in reporting post-MMI adverse events, After
vaccinations were administered, we monitored 160 schools for 14 days and 19 hospitals in the 8 cities under
study for 10 weeks. Incidence rates were: all MMR adverse events, 26.5/10 000 MMR vaccines (significant-
ly higher in females than males); Urabe strain aseptic meningitis. 1.0/295 000: fever, 40.2/10 000 {females)
and 0.9/10 000 (males); and parotitis, 5.4/10 000 (females) and 0.9/10 000 {males). Combined MMR vaccine
containing the Urabe mumps strain was safe for children aged 6-13 years. Gender differences regarding
reactogenicity were evident and should be considered when designing future studies.

Influence de la sexospécificité sur les réactions indésirables notifies pour le ROR en Arabie
saoudite

RESUME Nous avons évalué la sécurité d'une campagne de vaccination contre la rougeole, les oreliions et
la rubéole (RORY) pour les enfants sacudiens (age compris entre 6 et 13 ans) et la sexospécificité dans les
réactions postvaccinales indésirables notifiées. Aprés la vaccination, nous avons surveillé 160 écoles pen-
dant 14 jours et 19 hdpitaux dans les 8 villes couvertes par I'étude pendant 10 semaines. Los taux
d’incidence étaient les suivants : toutes réactions indésirables associées au ROR, 26,5 pour 10 000 vac-
cins ROR (significativement plus élevé chez les filles que chez les gargons) ; méningite aseptique due ala
souche Urabe, 1,0 pour 285 000 ; figvre, 40,2 pour 10 000 (filles) et 0,9 pour 10 000 {garcons) ; et parotidite,
5,4 pour 10 G0G (filles) et 0,9 pour 10 000 (gargons), Le vaccin ROR associé contenant la souche Urabe
pour les oreillons était sUr pour les enfants égés de6ail3ans. La sexospecmcﬂe ence qw concerne la
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Introduction

Safety studies and post-marketing surveil-
lance are important steps in the drug licens-
ing process. The safety of vaccines in
particular has always been of special con-
cern because of the large-scale nature of
vaccination programme delivery to young
children. Accordingly, systematic collec-
tion of vaccine adverse event reactions
(VAER) is an important part of the Expand-
ed Programme of Immunization (EP1) dur-
ing both routine vaccinations and
large-scale campaigns. Many factors that
affect the type and the magnitude of ad-
verse reactions have been reported and an
important one of these is sex.

Many studies have reported that female
sex is a risk factor for the development of
adverse drug reactions across various drug
types [/-3]. For vaccines in particular,
higher mortality of females among infants
receiving high titre Edmonston-Zagreb
measles vaccines |4,5) and male/female
differences in the patterns of immune re-
sponse and effect have been reported [6].
Apart from these few findings, there are
few studies on gender differences in ad-
verse drug reactions among children, espe-
cially for vaccines.

Revaccination policies adopted in many
countries to control measles have raised
various safety issues including those con-
cerning the second vaccine dose. We eval-
uated the safety of an measles—-mumps—
rubella (MMR) vaccine delivered to chil-
dren aged 6-13 years via a primary
schools-based mass vaccination campaign
and identified sex-related differences in re-
porting MMR adverse event reactions fol-
lowing the campaign.

Methods

As part of a measles elimination pro-
gramme in Saudi Arabia [7-9], an MMR
campaign was conducted in two phases.
The first phase was conducted in October
1998 and targeted children in intermediate
and secondary schools. The second phase
was conducted in January—February 2000
for children in primary school and the first-
year of intermediate school, i.e. children
aged 6-13 years. Of lhe target population
of 2 412 078 children, 96.6% received the
vaccine during the campaign. A safety
study was conducted during the sccond
phase of the campaign as part of the evalu-
ation process.

Vaccine

Trimovax® (Pasteur-Merieux, France)
MMR vaccine was used for the campaign.
It contains the Urabe AM9 mumps strain,
Schwarz measles strain and Wistar RA 27/3
rubella strain. The same lot of MMR vac-
cine was used for the entire study. Vaccines
were transferred and administered accord-
ing to standard opcrating procedures.

Sample

A two-stage random sampling technique
was used. In the first stage, eight cities
were randomly selected to represent the
study population (Mecca and Al-Medina in
the west; Buraydah and Unayzah in the
centre; Al-Qatif and al-Hufuf in the east;
and Khamis Mushayt and Belgurashi in the
south). In the second stage, all children
from 20 primary schools (10 all-male and
10 all-female schools) were selected from
each of the eight cities (44 904 children)
for schools-based surveillance for MMR
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adverse event reactions, excluding aseptic
meningitis. In addition, all 19 hospitals in
the eight cities were used for hospital-
based active surveillance for ascptic menin-
gitis (target population of 295 000
students). For 14 days after MMR vaccina-
tion, schools were under active surveil-
lance. Using a special form for VAER,
health visitors followed up with children in
the schools and reviewed absenteeism
records. Children complaining of any med-
ical sign or symptom and children absent
from school due to medical causes were
referred to school health physicians,

The VAER forms included information
for identifying cases and for reporting spe-
cific adverse events such as fever, paroti-
tis, sejzures, rash and allergic reactions and
aseptic meningitis. For aseptic meningitis,
the 19 hospitals in the eight cities were put
under active surveillance for 10 weeks af-
ter the MMR campaign. Any child aged 60—
13 years with a diagnosis of aseptic
meningitis as per the Centers for Disease
Control and Prevention definition [J 0] was
investigated by collecting three specimens
of cerebrospinal fluid, saliva and urine.
Specimens were sent to the United King-
dom’s National Institute of Biological Stan-
dards and Control for viral studies under
strict supervision according to standard
protocols.

Statistical analysis

Data were analysed using SPSS version 10.
The chi-squared test was used to compare
qualitative data. Adverse event reactions
were expressed as incidence absolute risk
(AR) and relative risk (RR) with a 95%
confidence inferval (CI) to compare gender
differences. The denominator used for
aseptic meningitis was 295 000, i.e. all tar-
geted vaccinated children in the eight cities,
while for other adverse events, the denom-
inator was 44 904, i.e. vaccinated children

in the 20 selected schools from each of the
eight cities.

Results

There were six cases of aseptic meningitis
reported in the vaccinated group (4 females
and 2 males) with four cases reported
within 10 days of vaccination and the other
two cases reported within 20-60 days after
vaccination. Polymerase chain reaction
analysis of cerebrospinal fluid samples
showed that the causative agent was Urabe
mumps strain in only one case, a female
aged 11 years who presented eight days af-
ter vaccination. All six cases recovered
without complications. The confirmed
cas¢ of aseptic meningitis associated with
Urabe strain was defined as ‘clinical aseptic
meningitis” as per laboratory confirmation
by mumps virus-specific RT-PCR reveal-
ing a nucleotide sequence of the SH gene
generated from the child’s cerebrospinal
fluid sample,

Our study found that the risk of Urabe-
associated aseptic meningitis after MMR
vaccination was 1/295 000 vaccinated chil-
dren. The incidence of other adverse
events per 10 000 vaccinated children is
given in Table I. The overall VAER was
26.5/10 000 vaccinees. The overall inci-
dence of VAER was 51.0/10 000 vaccinees
for females compared to 2.7/10 000 for
males (P = 0.0001) with an overall RR of
19.3 (95% CI: 8.51-43.94).

The incidence for all types of adverse
events was higher for females than males.
(It was significantly higher for females for
all VAER except allergic reactions.) Fe-
males were at higher risk of fever (RR =
45.7, 95% CI: 11.5-185.5), parotitis (RR =
6.1, 95% CI: 1.4-27.5) and fever with pa-
rotitis (RR = 5.1, 95% CI: 1.1-23.4). This
pattern was consistent in the eight cities.

Youo¥ oV =% Olsaal ’.C.MVL:JI -ll:eu.'ﬂ ca:ll.idi M' a-a.lz.a a.lz.w):l! fj)-:..'l ip‘_ajl sl



Eastern Mediterranean Health Joumnal, Vol. 9, Nos 1/2, 2003 155
Table 1 Measles—mumps—-rubella vaccine post-immunization adverse events
VAER Total Sex Age group (yeara} Pvalue®
Male Female 69 10-13
(n=44904) (n=22747) (n=22157) (n=22 800) (n=22104)
No. 1 MNo. | No. 1 No. 1 No. |
Fever g1 203 2 08 89 402 50 221 41 181 0.0001
Parotitis 14 34 2 09 12 54 0 00 14 63 0014
Feverand parotitis 12 27 2 08 10 45 5 21 7 32 0038
Allergic reactions 2 04 0 00 2 0.9 2 0.8 0 0.0 -
Total 118 265 6 2.7 113 510 57 25.0 82 286 0.0001

*p.yvalues for chi-squared comparing incidence in females versus males.
{ = Incidence, i.e. the number of new cases per 10 000 primary school children vaccinated with the MMR

vaccine.

All cases of parotitis without fever oc-
curred in children aged > 10 years. Age did
not affect the incidence of other adverse
events.

Discussion

A higher rate of adverse events in females
following vaccination with MMR vaccine
has been reported elsewhere, in which the
RR of fever and rash following vaccination
was 2.35 in females and 1.36 in males [1/].
Nonetheless, not all studies have found
these gender differences. One reason for
this discrepancy might be the relatively low
power of some studies [/2].

Higher reactogenicity in females has
also been observed in other vaccines [/3]
with girls found to have experienced more
pain and itching than boys (P < 0.001) fol-
lowing diphtheria/tetanus vaccination [/4).
Females have also been reported 10 experi-
ence significantly more local reactions than
males after inactivated influenza vaccine
L£3].

Gender effects in pharmacokinetics and
pharmacodynamics in general may be in-
volved in the higher incidence of adverse

drug reacticns in females. Pharmacokinetic
studies have shown that the rate of system-
ic clearance adjusted for body mass may be
significantly different in women than in
men, which may be partly explained by
drug metabolism. Gender differences have
also been demonstrated in drug response at
the receptor level. Many, but not all, such
gender-related differences can be explained
by the effect of sex hormones [16,/7].

A number of investigators have started
to explore reasons for gender differences in
reactogenicity to vaccines. A study by
Mitchell reported a difference between
males and females in the pattern of immune
response after re-immunization with rubella
vaccine [18]. The study suggested that this
difference might partially explain why fe-
males are more predisposed to adverse out-
comes with rubella immunization. Similar
studies in measles vaccination have also
shown gender differences in patterns of
cellular immune response and in vitamin A
levels following measles immunization
[19].

The higher incidence of fever among
femnales in our study compared with other
studies can to some extent be explained by
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the use of school absentecism records in
the present study. Absenieeism due to med-

jcal causes is a reflection of individual per- -

ceptions of health, in which gender plays
an important part. Females may have high-
er rates of absenteeism because education
for girls may have a lower cultural priority
than for boys and ‘mild fever’ may be a
reason given 1o allow young girls to remain
at home from school. While these factors
might explain higher rates of female ab-
sence due to mild fever, they do not explain
why females had five times more parotitis
without fever than males. Parotitis is an
objective sign, casily detecied by the school
health visitor if the child is attending class
or by the physician if the child is absent and
referred to the school health physician.
This is strongly indicative of a real increase
in parotitis among females cempared with
males.

An important aspect of the present
study population is that in Saudi Arabia, fe-
male and male schools are separate. Ferale
interviewers were used in surveiilance at
female schools and male interviewers at
male schools. Roth male and female inter-
viewers were trained in adverse event sur-
veillance techniques by the same
investigators, using the same methodology.
Evidence has been found that gender of the
interviewer does not affect the subject’s
response to questions of medical symp-
toms, especially when, as in the case of the
present study, surveillance depended main-
1y upon objective signs such as fever and
swelling of the parotid gland [2/].

The overall incidence of VAER in this
campaign was higher than that reported in

other studies. In an Australian MMR vacci-
nation programme [22], the VAER inci-
dence was 5.24/100 D00 doses. The
incidence of post-MMR aseptic meningitis
per 10 000 vaccinees has been reported
variously to be 16.6, 11.6, 3.2 and 0, de-
pending on different Urabe strains manu-
factured by different companies {23}
Other studies have reporied the MMR vac-
cine to be non-reactogenic when given at 6
vears of age [24].

Iu the present campaign, approximately
92% of children had been previously vacei-
nated with MMR vaccine at 12 months of
age or at school entry. This might explain
the lower incidence, especially for associ-
ated aseptic meningitis, as pre-campaign
mumps antibedy may neutralize the momps
virus in the vaccine. In comparing safety
data from different studies, variables such
as age and history of previous vaccination
need to be considered.

Conclusion

Our study found that the overall incidence
of MMR adverse events was relatively low,
suggesting that the MMR vaccine was safe
when given to children aged 6-13 years,
especially children with a history of MMR
vaccination. Our findings support that gen-
der is an important factor during the evalu-
ation of vaccines, and therefore, that it
needs to be addressed in future study de-
signs. Further work is required to explain
the mechanisms of the ohserved differenc-
es between males and females.
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Regional launch of the report State of the World’s Vaccines and
immunization

Under the patronage of Her Excellency Mrs Suzanne Mubarak, First
Lady of the Arab Republic of Egypt, the WHO Regional Office for the
Eastern Mediterranean held the regional Jaunch of the latest edition
of the State of the World's Vaccines and Immunization in Cairo on 20
Movember 2002. The report charts the many issues surrounding
vaccines and Immunizations, arguing their power as the most effec-
five public health Interventions, highlighting gaps between the in-
dustriatized world and the developing countries, and calling on
national governments, nongovernmental organizations, donors and
partners to make greater investments as an integral part of a well-
functioning health system.

Dr Hussein A. Gezairy, WHO Redglonal Director for the Eastern Mediter-
ranean, addressed the invitees during the launch on behalf of WHO.
The ceremony was attended by representatives of governments
and eminent personalities from the Region as well as partners who
have played a major role in the area of vaccines and Immunizations
at the regional level and assisted in the successful implementation
of the Expanded Programme on Immunization and the Poliomyelitis
Eradication Programme. The report is avallable free online at: htp.//
www.who.Int/vaccines-documents/DocsPDFO4/wwwSOWY _E . pdf
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