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ABSTRACT

Allergic diseases such as bronchial asthma, allergmitidyi rhino-conjunctivitisand eczema appear to be very
common in and around the Middle East region. These disea® known to be on the rise in the world, and
likewise, there are reports that such diseases ameaising in the region as well. However, studies conducted on
the prevalence of such diseases in the region appear ¢o idiffheir format except in Saudi Arabia and where
conducted as part of International Studies of Allergy asthia in Children (ISAAC). The data from different
countries, summarized in this communication, were conduttddferent time intervals. Therefore this review
article attempts to highlight and compare the available dathe prevalence of such diseases in the Gulf region
(KSA, UAE, Qatar, Kuwait, Bahrain and Oman) and sorigboring countries (Turkey, Egypt, Jordan, Iran,
Iraq, Lebanon, Morocco and Pakistan). The data werenglatdrom published studies only. A limited or no
data were available for some countries in the region.

The review shows a prevalence of allergic diseaseliliaren in the region. The overall percentage of asthma in
the region ranged between 10-30% with the highest occurienSaudi Arabia (23%). Allergic rhinitis and
eczema were the most dominant in Morocco and Qatamwene found to be affecting 38% and 23% of the
population respectively.

The multi-factorial causes of such diseases including éngfadominating etiological factors in both indoor and
outdoor environment still remain subject of investigatiomipst countries of the region.

It is suggested that a joint GCC study using some kind ofiatdized protocol covering school children age 6
to 16 years, will not only benefit the patients but by adoppreyention, control and screening strategies,
billions of dollars can be saved in the coming years.
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1. INTRODUCTION individuals of different age groups and at different

periods of time. While some countries followed the
Allergies are antigen-antibody reactions. Antigens argtandard protocol developed by the International
allergens, defined as environmental agents that induS¢udies for Allergy and Asthma in Children referred
IgE-mediated immediate hypersensitivity reactionas ISAAC, some of the countries used different
following inhalation, ingestion or injection. Someprotocols to evaluate the results of Skin Prick Testing
genetically predisposed individuals inherit the(SPT). There was no standard protocol applied in any
tendency for allergies from their parents and geif the studies.
mono- or poly-sensitized by inhalants.

The studies conducted in various countries suggest
The most common symptoms of respiratory allergighat a good number of people, particularly children,
reaction include: bronchial asthma, rhinitis, SneeZingire suffering from a||ergic diseases, e.g. bronchial
accompanied by runny or clogged nose, coughingsthma, allergic rhinitis, etc. The causes of the
itchy eyes, nose and throat. worldwide increases in the allergic diseases and

. . asthma in children are related to different factors. In
Exposure to allergens contributes to exacerbation 3@

- . dition to the indoor and outdoor allergens, several
allergic asthma and persistence of symptoms [1]. lye features influence in increasing the risk of
fact, asthma is a heterogeneous lung disord

. X . . . %spiratory and asthma symptoms. The dietary factors
characterized by airway obstruction, inflammation, cpiighood are one of the important influences in
and eosinophil infiltration into the lung [2]. ASthma’determining the expression of allergic reactions [9].

which typically begins in childhood and is the mos other factor that can increase the risk of respiyato

common chronic_ disease ‘_)f Ch"d_hOOd’ has reach stems among asthmatic and non-asthmatic children
epidemic proportions [3]. It is considered to be one gt he parental smoking at home [10,11]. In fact,

tZe ”_‘r?ft important caufses Or: morpidlity(/j in Ch"dﬂf’o moking in closed area affects severely the respiratory
[4]. The symptoms of asthma include coughingg,iem ™ especially in children. In addition to the

\c,)\;ht?rigtnhg[g]nd tightness in chess that leads to Shorm%%/évious factors, temperature has a very close iavers

correlation with the seasonal distribution of asthmatic
Allergens are divided into two categories; outdoor an ttaCkS' while humidity has_a direct carrelation [12].'
his means that the maximum rates of asthmatic

indoor allergens. The outdoor allergens includ . during th int d th -
pollen, fungal spores, dust particles and non-speciff€3ction occur during the wintér and the minimum
alues occur in summer. A high positive correlation

irritants, etc. whereas the indoor allergens includ\éI ists bet the affected offsori d thei
House Dust Mites (HDM), animal allergens, mould&'SO EXISIS between the afiected ofispring and their

and fungi, insect allergens, rodent allergens, et&alatives with respect to asthma and hay fever. In fact

However, according to the study of Salo PM et al. [1' sdtuhdy \;vas made ti)n S?‘Ud? V‘Zjhi.Ch ;hOWS tlha_t astlhgma
the indoor allergens are considered an important ri ay fever may be inherited in the population [13].
factor for asthma. 0 sum up, atopic family history, food allergy,

eczema and frequent otitis media and sinusitis attacks
were found to be significant in asthma prevalence in

1.1 Prevalence of Allergic Diseases children [14].

Allergic diseases like bronchial asthma, allergiGome countries in the Middle East region used an
rhinitis, eczema, allergic rhino-conjunctivitis are thenternational designed questionnaire  for  the
most common form of disorders in young childrenprevalence of asthma, allergic rhinitis and eczema,
For instance, the frequency of asthma decreased dAd started their studies earlier than the ISAAC.
most of the studied children with increasing age [GHowever, some countries followed the ISAAC

The overall prevalence of allergic disorders irprogram. The difference between the two studies is
children has been reported to be as high as 41% dfear; the earlier include school age group children (6
western countries, with bronchial asthma having beeg 16 years of age), while the ISAAC phases involves

shown to be a leading cause of morbidity ang certain age group (6-7 year olds and 13-14 year
mortality among these allergic disorders [7]. In factg|gs) [15].

studies have suggested that the asthma prevalence is

generally lower in the Middle East than in moreAs shown in the graph in Fig. 1, bronchial asthma is
developed countries [8]. Despite the recent advancewst prevalent in Saudi Arabia occurring at 23%. The
in our understanding of the pathogenesis of asthnsaudy conducted by Al-Frayh et al. also indicates that
and improved treatment for this important disease, tithere was a significant increase in the prevalence of
prevalence of asthma is increasing [7]. There hausonchial asthma and, to a lesser extent, in the
been several studies carried out in the Middle Eaptevalence of allergic rhinitis in the Kingdom of
region on the prevalence of allergic diseases i8audi Arabia during a 9-year period [4]. The study
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also revealed incesed exposure to environmer
factors such as tobacco smoke and indoor anime
Saudi houses. It seems that the continuing chanc
contemporary life may well have contributed to
increased prevalence of asthma in the country
The data in thigeview shows that the prevalence
asthma in Irag [17], Oman [1&nd Qate [19] stand
at 22.3%, 20.7% and 19.8% respectively. In addit
another study by Al-Frayh et al. [2B83vealed that th
Kingdom of Saudi Arabia is one the country that
the hghest prevalence of bronchial asthma
children. However, a recent study about
prevalence of asthma and associated symptoms
to 18 year old adolescents in Saudi Arabia shows
it is high, but within the range of reported prevale
rates in various parts of the world [2The disease i
also common in Kuwait [22]Pakistan [23],UAE
[16], Iran [24], Egypt [25], Lebanon [26], Jordan [:
and Turkey [28] No studies on bronchial asthma hi
been reported from Bahrain and Morocco

Allergic Rhinitis is found to be most common
Morocco (37.8%), Lebanon (32.7%), and also
Qatar and Pakistan, with its occurrence of 30.5%,
28.5% respectively (Fig. 2). As per the study
Morocco, rhinitis was evaluated using the ISA/
guestionnaire. Prevamce of rhinitis was 37.8%.
was higher in those aged #S- years, illiterate
subjects, active smokers, those presenting

overweight and those with hypereosinophilia. It \
significantly lower in children < 10 years [2

According to the study inQatar, genetic factol
related to the high rates of consanguinity may pla
important role in the high prevalence rates note
the Qatari population, but changes in lifestyle
environmental factors cannot be discounted
possible causes of the higiievalence noted in th
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Qatar study [21]. Moreover, the diagram in Fig
shows that asthma overlap with allergic rhinitid.
eczema in Qatari patients. The study in Paki
showed that there are a significant number of Sc
children in the metropdtn city of Karachi who hav
various allergic symptoms. It also sheds light be
fact that exposure to indoor environmental facts
well as family atopy can play a key role in inciiegs
the chances of an individual to experience asthmek
other allergy symptoms [23Rllergic Rhinitis is alsc
prevalent in KSA, Kuwait, UAE and Ir [30],
accounting to 2@5%, on an average. No data v
available from Bahrain, Irag, Egypt and Jori

In addition to the asthma and allergic rhinitiszema
(Atopic Dermatitis) was most common in ti
population of Qatar (23%) and Pakistan (22
However, no studies on the prevalence of ecz
have been reported in UAE, Bahrain, Iraq, Eg
Jordan and Morocco (Fig. 4).

1.2 Economic Cost

In addition to the health impacf asthma, there a
also economic costs associated with it. These dis
costs related to hospital expenditure, loss of st
and work time, leading to a poor productivity ¢
disease related morbidity and premature morte
Globally, the economic cts associated with asthr
and other related allergic diseases are increasy
after day. It is estimated that, globally, as masyd0C
million people of all ages and all ethnic backgrasi
suffer from asthma, with 180,000 deaths annualty
all the buden of this disease to governmel
healthcare systems, families and patients in irsines
[31]. Numerous studies have been publis
evaluating the economic burden of asthma on so
and individuals.
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Fig. 1. Prevalence o asthma in Middle East and neighboring countries
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Prevalence %

Fig. 2. Prevalence o#llergic rhinitis in Middle East and neighboring countries

Allergic
Rhinitis

Fig. 3. Venn diagram showing overlap of asthmg
with allergic rhiniti s and eczema (n=3,283) i
Qatari Patients. The numerical values indicate the
total number of subjects.(Adapted from
Janahi et al. [19])

Table 1. Economic cost of allergieand asthma in
children in Saudi Arabia (estimatec)
(Hasnain SM, personal commurgation, 2012

Prevalence abronchial asthma > 15-20%
Prevalence oéllergic diseases > 20-25%
Current population of Saudi Arabi >26 million

40% population und 18 years 0 = 10 million
age

1in every five children affected =2 million
Estimated cost per childyéar =SR 5,000
Estimated economic cosyéar =SR 10 billion

The financial burden on patien with asthma it
different Western countries ranges from $500 nil
to $1.8 billion per yearlt is estimated that the Sat
national annual rate of increase in the prevalesfc
asthma is 120%. The data regarding the cost
patient is obtained frorthe US and is estimated to
SR7500 per patient, per year. Assuming an ar
inflation rate of 4%, the projected total cost ghd
total number of patients with asthma are depicte
the following figure. For example, in the year 2(
the estimated maber of people will be 4.25 millio
while the total cost of treatment is estimated Rt1®
billion [31].

2. DISCUSSION

The above review highlights many studies condu
in various parts of the Middle East and adjoin
regions. Bronchial asthma appgato be affecting
approximately 23%of the population in the Middl
East region, particularly children, w even higher
percentage suffering from allergic rhinitis [7]. i$]
fact has not been clearly presented until now
requires individual attentionni order to reduc
morbidity and mortality. However, since no date
available on morbidity, not much can be presente
detail.

It is evident from our survey that most of the &g
were conducted in different time periods and w
based on differentriteria with or without diagnosti
protocols. Therefore, these data as a whole mape
truly representative of the diseases prevalenthis
region. Nevertheless, some studies have

standardized protocols, such as International 88
for Allergy and Asthma in Children (ISAAC) and 1
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protocol used in Saudi Arabia [7]. The Saudi protc
was developed by an international panel compri
of late Prof. Ann Woolcock and her fellow colleag:
(including Prof. JD Wilson) and was used in all rec
studes done both in K.S.A and Pakist

The ISAAC questionnaires were also recently use
the studies conducted in Kuwait, Qatar, Oman, |
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Lebanon, Turkey, Egypt and Morocco. Howe\
studies conducted by ISAAC came into existence

in the early 90’sand only includes children of

certain age group (6-7 years and I8year), while

the Saudi protocol was initiated in 1987, and ideks
school age children3 to 16 years of age. Th
protocol was frequently used in Saudi Ari because
of consistencynd comparative reaso

Prevalence %

Fig. 4. Prevalence oleczema in Middle East and neighboring countries

Table 2. Unit cost perhospital / clinic visit. Adapted

from cost of Asthmain KSA, Ministry of Health

(COAKSA, MOH) [32]

Source: Cost per visit or per day in Saudi Riyal:
Outpatient Emergency In-patient adult In-patient child
visit visit per day per day

Original suggestion on Delphuestionnaire 145 50 428 291

High estimate 300 200 600 50C

Low estimate 100 70 400 30C

Mean figure 171 110 500 40€

Table 3. Total cost of Saudnational asthma patient emergency room visits. Adapteffom cost of asthma
in KSA, Ministry of Health (COAKSA, MOH) [32]

Adults (16+) Children (5to 15)

Total number of asthma sufferers using M

% needing emergency visit in past year (AIRK¢
Number of MoH sufferers needing ER vi
Average number of ER visits per year (AIRKS
Total number of emergency visits pery

Unit cost of an emergency visit (Delpl

Total annual cost of emergency visits

479,724 354,07¢
65% 80%
311,821 283,26:
5.89 5.58
1,836,623 1,580,59
110 110
202,028,517 173,865,64
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Table 4. Total cost of Saudi National in-patient teatments for Asthma in MoH facilities. Adapted from
cost of Asthma in KSA, Ministry of Health (COAKSA, MOH) [32]

Adults (16+) Children (5 to 15)

Total number of asthma sufferers using MoH
% needing hospitalisation in past year (AIRKSA)

Number of MoH sufferers hospitalised

Average nights in hospital visits per year (AIRKSA)
Total number of nights hospitalised per year

Unit cost of an in-patient day/night (Delphi)
Total cost of in-patient visits SR

479,724 354,076
w1 30%
100,742 198,2
5.96 5.53
60D,4 587,413
500 408
300,211,205 B84,352

9.00E+10
8.00E+10
7.00E+10
6.00E+10
5.00E+10
4.00E+10
3.00E+10
2.00E+10
1.00E+10
0.00E+00

1.00E+11 ¢

2000

2010

2020 2030 2040
Year

1.80E+09

1.60E+09

1.40E+09

1.20E+09

1.00E+09

8.00E+08

6.00E+08

4.00E+08

2.00E+08

0.00E+00

A i A "

2000 2005 2010 2015 2020 2025 2030 2035

Fig. 5. Graphs showing the predicted cost for
Asthma (left) and Cancer (right) (2000-2030). It
shows that in 30 years, the cost of asthma will reg¢
up to 100 billion Saudi riyal as compared to 1.8
billion Saudi riyal for Cancer. Adapted from the
National Medical and Health Research Strategic

Year

Priorities, a KACST publication [31]

It appears that the current situation on this pence

is a mixed basket of different protocols and themef

it is hard to determine a comparative level of the
disease as a whole in the region. Similarly, diagjco
parameters such as Lung Function Test, Skin Prick
Test and the determination of IgE used in the
diagnosis of allergic patients vary from place lacp.
Hence, it is very important to carry out the stuafy
the prevalence of allergic diseases in a profeasion
manner by formulating a standard protocol including
diagnostic parameters like Lung Function Test, Skin
Prick Test, etc.

One of the important points to be noted is that
different allergenic extracts were used to testrthe
patients without background knowledge of prevalent
inhalants and/or aeroallergens in respective camtr
One of the reasons may be the lack of information o
allergenic profiles, the thing that is evident from
Tables 1, 2, 3 and 4 presented in this review. For
instance, most of the countries have information on
the prevalence but there is no allergen ever redort
or published.

The diagnosis or cross-reactivity are not always
obtained, therefore, local species has to be ieclud
but most of the studies do not specify the species
obtained and this can cause a problem in the choice
and selection of allergenic extract which may be
different in the country.

Allergens are highly heterogeneous in nature and
different species are more prominent in one region
than the others. Knowledge of indigenous allergens
should be provided to the patient by advertisinthi
local media. It is very important to create awassne
in general public on various allergens that are
prevalent in their region and the pollination seaso
order to be able to take preventive measures ssich a
avoiding contact with the outdoor allergens at peak
pollination season and trying to eliminate all indo
allergens.

133



3. CONCLUSION

To sum up, the prevalence of allergic diseases add
allergens vary from one country to another in the
Middle East and neighboring countries. This vaoiati
in rates suggests that environmental factors mizgtaf
the development of these diseases and in the mesen
of aeroallergens.

2.
The data indicates that allergic diseases such as
bronchial asthma, allergic rhinitis, eczema, etio,
not only exist in high prevalence in the region &iso
the prevalence of these diseases is increasindyay
day.

3.
Our survey showed that the most common allergens
were outdoor allergens: pollen grains (e.g.
Amaranthus, Chenopodium, Salsoéc.) and indoor
allergens: House Dust Mites and fungal spores (e.é:
Alternaria, Aspergillus, Cladosporium, Penicillium
etc.). The distribution of these aeroallergens|s® a
different among the different countries depending o
the climate and environment factors. S.

Therefore, it necessitates further studies on tibgest
in the region using a standardized protocol and
physician diagnosis with standard diagnostic deter
for a better understanding of the disease. Thisnetl
only help health care providers to provide appageri
care and treatment but will also help the ministrie
and government department to plan and execute th
health strategies to minimize, reduce and/or e@uce
their suffering population and reduce billions o.
dollars currently provided by the government.
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