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Varicella susceptibility among
children and healthy adults in the
United Arab Emirates

S.A. Uduman,' A.M. Tahira,’ R. Al-Wash,? M.A. Usmani® and A. Bener *

Bt At Sl eyt G st Uty JUBYY Gw Bleantly Lot Shaneut)
A gJL_j'I Loy QLJI- dued cu'h}iﬁ ci'nJ (dass SJ,AU: cJ:JT Laler

PRORRG R P VR 1 I Ve ST QIR PI CE PP RO CA JUU i SVl
(B19.4) 126 (3 LSt Sa sl s gy e 27y a2laild 0l (3 radll oo clole 47 o U] gL 0
ol Gy el e Juen g_su-t OLS g (5 3anlly bt UJMHJLLIJL-WMS‘J'
& %45.8 Juall t.uCL Eoom ot 3 rJ.n.J|C- <ty gl,\fu,.. Judall 13 uL.Ju,.J LS .(%81.3)
3 30-21 &y aall u,..mu 3 %89.55 120-11 A jundl 6 pamll (3 %684y 2l o Op5 et
el o 0 T Lomm 1 23U 1 g5 g8 pddl el 3 %889 5 40-31 A anlt 2o pendl 3 %947
‘;Lal\ Szl Jdes 08 LS (r.g..-a o}sbu Lo sda wVdae I8 WG Gulally dad 5 LA 42
ol e Lol 5 uL.._«__UtJLJ, %35¢L_4,.m)=1mdh,~md_§um,.ﬂw&1

o e e 0 e Gl pld 0,55 AG

ABSTRALT The saralngical evidanca of varicella zoster virus infection was determined among healthy
individuals from infancy to 47 years of age living in this region. Of 648 people, 128 (19.4%) had no detectable
antibody and were susceptible to infection. The overall adult seroprevalence rate was 81.3%. The rate
among Emirati ¢itizens increased with age; < 10 years, 45.8%; 11-20 years, 68.4%, 21-30 years, 89.5%;
31-40years, 94.7%; and > 41 years, 88.9%. Adults from the Indian subcontinent and Philippines had variable
prevalence rates and Sri Lankans living in the region were highly serosusceptible (35%). Because of the
clinical impact of varicella in adult populations, vaccine prevention might be beneficial.

La réceptivité a la varicelle chez des enfants et des adultes en bonne santé aux Emirats arabes
unis

RESUME Les preuves sérologiques de l'infection par ¢ virus varicello-zonateux ont été déterminées chez
des sujets en bonne santé de la petite enfance jusqu'a 'age de 47 ans vivant dans cette région. Sur 648
personnes, 126 (19,4 %) mavaient pas d anticorps détectables et étaient réceptifs a l'infection. Le taux de
séroprévalence global des adultes s'élevait 4 81,3 %. Le taux chez les Emiriens augmentait avec 'age;
<10ans, 45,8 %;11-20 ans, 68,4 % ; 21-30 ans, 89,5 % ; 31-40 ans, 94,7 % ; et> 41 ans, 88,9 %. Les
adultes du sous-continent indien et des Philippines avaient des taux de prevalence variables et les Sri
Lankais vivant dans la région étaient hautement réceptifs {35 %). Du fait de 'impact clinique de la varicelle
dans les populations ac.ltes, la prévention par la vaccination pourrait &tre bénéfique.
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Introduction

Chickenpox, or varicella, is the most com-
mon exanthematous disease of childhood
and is caused by varicella zoster virus
(VZV). Infection is generally mild among
paediatric age groups. Yet varicella-associ-
ated morbidity and mortality is an important
clinical entity with global occurrence /]

Life-threatening varicella pneumonia
can occur in adults. It is well known to be
especially severe in neonate and healthy
adults. In immunocompromised individu-
als, VZV infection can be devastating and
lead to progressive disseiination and death
[2,3]. In some studies, the clinical and
roentgenographic evidence of pneumonia
complicating the course of varicella was
seen in 4.3% of adult cases, with hospital
case fatality of 0.5% [4,5]. Furthermore,
there arc reports of immunocompromised
children who have acquired nosocomial va-
ricella and died of disseminated diseases
14].

Notably large numbers of adult immi-
grants from South Asia in this region are
hospitalized with severe varicella-related
complications [5]. Routine immunization
against varicella is not currently practiced
m the United Arab Emirates (UAL). We
aimed to establish serosusceptible status by
screening VZV antibodies among a wide
range of healthy children and adults.

UAE is a rapidly developing country
with a diverse immigrant working popula-
tion. This study was conducted in Al-Ain,
an inland cosmopolitan city of desert ori-
gin, approximately 150 kilometres east of
the capital, Abu Dhabi. It has a rclatively
cool, dry winter and a hot, dry summer.
The region has a population of approxi-
mately 350 000 (1996 ccnsus). About 9%
of the inhabitants are children under 10
years of age, [5% of the population is be-

tween 11 and 20 years and 47% of the pop-
ulation is between 21 and 40 years [6].

Methods

We conducted a cross-sectional seropreva-
lence survey of healthy individuals aged 8
months to 47 years. Assuming a prevalence
rate of 9% in recent years (Annual Report
1999, Preventive Medicine Department,
Ministry of Health, Abu Dhahi) and with
95% confidence interval and 5% error
bound, a sample size of a minimum of 648
people was needed to meet the objectives
of the study. Of the 648 people enrolled,
161 children and adults were UAE citizens.
The other 4R7 peonple screened were expa-
triate adults from the Indian subcontinent
or the Philippines. Adults and adolescents
were recruited on a voluntary hasis after
informed consent or parental consent for
children was obtained. Specimens from ex-
patriate adult subjects were collected dur-
ing clinic visits to the Preventive Medicine
Department at the time of their residence
visa renewal. Children were enrolled from
the ambulatory paediatric clinic. The fol-
lowing five age groups were identified: <
10 vears (n = 48); 11-20 years (n = 38);
21-30 years (n = 257); 3140 years (n =
199); and > 41 years (n = 106).

Blood samples were taken from each
individual and the separated serum was
stored at —20 °C until testing, Specific VZV
IgG antibodies were estimated using a
commercial enzyme-linked immunosorbent
assay {ELISA) kit (Enzygnost, Behring-
werke, Germany), which has a sensitivity
of 85%95% and specificity of 99% com-
pared against fluorescent antibody to mem-
brane antigen assay as the standard. For
each serum sample tested, the final absor-
bance value was calculated according to
the manufacturer’s instructions. Values
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above the cut-off point were considered to
be positive, indicating previous exposure to
V7V infection.

SPSS was used for statistical analysis.
Data were expressed as mean and standard
deviation (SD) unless otherwise stated.
The chi-squared test for trend and Fisher
exact test analysis were performed to test
for differences in proportions of categori-
cal variables between two groups. P < 0.05
was considered as the cut-off value for sig-
nificance.

Results

Of the 648 participants screened, specific
VZV IgG antibodies were detected in 522,
giving an overall prevalence rate of 80.6%.
The mean age and standard deviation of the
expatriates was 35.5 £ 9.4 years. The prev-
alence rate among UAE citizen increased
with age (Table 1). Among children under
10 years of age (mean 4.5 years), the rate
was 43.8%,; 11-20 years of age {mean 13
years), was 68.4%; 21-30 years of age
(mean 25 years), 89.5%; 31-40 years of
age (mean 34.5 years), 94.7 %; and over
41 years of age (mean 43 years), 88.9%.
There were significant statistical differenc-
es between childhwod and overall adult se-
roprevalence rates (P = 0.0001). Antibody
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Table 1 Varicelia zoster virus antibody
prevalence among United Arab Emirates
nationals by age

Age group Total tested Positive
(years)* No. %
<10 48 22 458
1120 38 26 68.4
21-30 38 3 89.5
2140 i9 18 94.7
=41 18 16 88.9
Total 161 116 720

*Prevalence among all adults > 21 years of age,
BR/7E = G0.7%.

prevalence among working expatriates liv-
ing in the region according to age and na-
tionality is given in Table 2. The overall
prevalence rate of adults varied from
65.0% among Sri Lankans; §3.0% among
Indians; 84.9% among Bangladeshis;
88.9% among Pakistanis; and 91.9%
among Filipines. There were no signifi-
cance differences between the nationalities
except for Sri Lankan adults who had re-
markably low seroprevalence rates that
were statistically significant (P < 0.01).

Table 2 Varicella zoster virus {(VZV) antibody prevalence among expatriate adults by age

Agegroup Pakistan India Bangladesh Srilanka Philippines 3 (P-value)
(years) +MNo. % HNo. % #No. % +#MNo. % +No. %

21-30 40/44 909 2838 737 54/66 81.8 1832 563 36/39 923 19.58(<0.01)
31-40 28/32 875 36/44 B19 3640 900 2030 667 3234 941 11.04(<0.05)
> 41 28/22 9875 24/24 1000 00 - 14/18 77.8 1214 857 5.34(>0.05)
Total 96108 889 88106 830 90/106 849 52/80 650 B80/87 919 2665(<0.01)

+ = VZV antibody delected: No.

= number of studied subjects: % = seroprevalence rate.
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Discussion

We found that over 50% of the UAE chil-
dren under 10 years of age screened were
seronegative for VZV antibody and were
susceptible to varicella, Our findings agree
with the regional clinical observations of
the past several years that show a peak in
childhood and decline to low levels thereaf-
ter [4-6]. The reasons for early exposure
to varicella in our desert environment are
not known exactly; socioeconomic devel-
opment, living style and other social factors
may play a role. Although high levels of va-
ricella immunity (approximately 90%) were
observed among UAE citizens over 21
years of age, there werc a large number of
adults from the Indian subcontinent living
in the UAE who were still susceptible and at
risk of severe infection.

Varicella is extremely contagious with
secondary infection rates in susceptible
household contacts approaching 90% [7-
3]. The occurrence and spread of infection
varies depending upon climate and suscep-
tible individuals prevalent in the communi-
ty. Age-related susceptibility to varicella in
various regions of the world is well recog-
nized {7-9]. In the United States, varicella
oceurs predominantly in children under 14
years of age and scropositivity reaches
over 95% by the late teen years [2,8]. Re-
ports from tropical countries indicate that
varicella occurs in adults more frequently
and apparently with severe clinical mani-
festations [9].

The epidemiology of chickenpox in
tropical countries differs from that of tem-
perate regions such as the United States,
Europe and Japan. Although varicella is a
childhood disease in temperate climates, it
is often a disease of adults in tropical coun-
tries [7-9). The migration of nonimmune
and serosusceptible adults from tropical re-
gions to Europe and the United States in-

creases the significance of varicella infec-
tions [/@]. In one study of Sri Lankans,
approximately 70% of children and 40% of
adults developed chickenpox within the
first few months of their arrival in the Unit-
ed States [2]. In our study, immigrant
workers of 21-30 years of age, most nota-
bly Sri Lankans and Indians, had low se-
ropositive rates, i.e. 56.3% and 73.7%
respectively.

Environmental factors such as humidity
and warm tropical temperatures are known
to constrain virus survival. Hence exposure
to infection at an early age is less likely, re-
sulting in people remaining serosusceptible
into adulthood. Serosusceptible individuals
are poorly protected during migration to
tropical regions or are at risk of serious dis-
ease during a varicella outbreak. Young
adults from the Indian subcontinent in the
UAE have experienced most oi the severe
cases of varicella with significant morbidity
and mortality [4,5].

Varicella 1s now a vaccine-preventable
disease with routine immunization of all
children 12—-18 months of age, and is also
recommended for all susceptible individu-
als beyond childhood [ 77]. The VZV-relat-
ed clinical burden could be reduced to a
great extent with routine administration ot
varicella vaccine to all young children and
to those individuals not previously infected.
It is now more appropriate than ever before
to weigh the clinical impact of varicella in
developing countries such as the UAE and
to develop vaccine recommendations.

Our regional study found that the data
exhibited a pattern of varicella immunity
prevalent among the.child and adult popula-
tion of the UAE. Children of school age and
adolescents lacked immunity against vari-
cella to a greater extent. The presence in
the region of working expatriates from low
seroprevalence countries might indicate a
shift in epidemiclogy and might increase
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the possibility of adult individuals acquiring
severe varicella infection. This might bur-
den clinics and cause economical losses in
clinical settings. Our findings indicate
strongly the importance of considering an
early vaccination programme among this
segment of the population. A nationwide
seroepidemiological and disease surveil-
lance study is warranted immediately and
should be planned to coincide with the early
introduction of varicella vaccination for
UAE children and for those adults at risk.
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