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ABSTRACT

Aims: To analyze risk conferred by family history of asthmanitis and eczema for the development of
childhood asthma.

Study Design:Survey of school children in 3 cities of Saudi Arabéing a questionnaire.

Place and Duration of Study: Department of Pediatrics and Pathology, King Saud Uniyemityadh and
Department of Biological and Medical Research, King F&gecialist Hospital and Research Centre, Riyadh,
Saudi Arabia. January 2008 to December 2010.

Methodology: A cross-sectional, population based study was carriechdl01 school children, in 3 cities of
Saudi Arabia. A guestionnaire comprising 35 questions wer fasethis study. Risk for developing asthma
was estimated in terms of odds ratio by bivariate aiglysing the chi-squared test with< 0.05 being
considered significant.

Results: While 18.0% and 20.6% of asthmatics, respectively, dichage a positive history of asthma in the
immediate family and in relatives, 48.1% and 46.1% had imeedamily and relatives with a positive history.
History of asthma in the immediate family (parents, si8) conferred a 4.2-fold and in relatives (aunts, uncles)
a 3.3-fold risk P < 0.0001) increased risk. The risk with a history of rteniti eczema in the immediate family
was increase# 3 times P < 0.0001) and for rhinitis in the relative® € 0.0001). Exposure to cigarette smoke
conferred a 2-fold increased risR € 0.0001). Neither exposure to household pets (cats and bindshe
history of eczema in relatives was significant risk degt

Conclusion: The findings suggest that the presence of strong faratjgiegation and atopy in the immediate
family and relatives can be a considerable increaskdadsor for the development of childhood asthma.
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1. INTRODUCTION of asthma as a risk factor for childhood asthma in 3
cities of Saudi Arabia.

Bronchial asthma is known to be one of the most

common diseases in the world, and its prevalence25 MATERIALS AND METHODS

known to be increasing, particularly amocigldren . .

[1,2]. Interactions between hereditary and changin?{e conducted a cross-sectional, population-based

environmental factors may be responsible for th _udy in 3 (_:ities in Saudi Afab‘?‘ (Hail, Taif and
izan). Hail is an agricultural region surrounded by

predisposition to immediate hypersensitivitydesert' Taif is a Mountainous region, located over

reactions. Children of atopic parents (i.e. those whp?90 metres abovg sea level V‘.’h'le lealn'ls a.coastal
suffer from asthma, allergic rhinitis or eczema) aire area with high humidity. Each city was divided into 4

greater risk for atopy and asthma than are children 6P"€S agd 1| SCh|°°| frdom.iach zo?e f(ti%ys z;l]ndlgir'las\)
non-atopic parents. However, the mode of inheritanc@s randomly selected with a total o Schools.
al of 2000 children aged 6-16 years, were targeted

of asthma and allergic diseases has not been fu distributi £500 f t h
elucidated. It appears that the inheritance of the Istribution © orms at each zone.
disorders does not folloelassic Mendelian patterns%oee

increased prevalena# asthma. Atopy is a genetic

_ . . ) uestionnaires [9] were distributed for parents of the
characteristic of single-gene disorders; rather, the lected children to complete. Parents were given the
may be a number of genes that predispose to t

devel t of th lex traits [3 ﬁtion to come to the school where the regional
evelopment of these complex traits [3]. medical co-investigators were available to answer

A familial . ¢ asth d all .queries  while completing the questionnaire.
strong familial aggregation of asthma and a erg.'%lternatively the gquestionnaire could be completed at

disease has already been' established [3,4]. Fam”l%me and returned via the child. The questionnaire

E’omprised 35 questions and was designed originally
WY our team in Saudi Arabia which included Professor
’D. Wilson, the then Professor of Immunology at

diagnosed asthma has shown a significant correlati
between parents and offspring and between siblin
[5]. Studies of twins and of families of asthmaticKing Saud University in consultation with late

individuals have shown that asthma occurs in Brofessor Anne Woolcock of the University of
pattern consistent with heritable factors. There ar

learl f th h h h§ dney, Australia. Apart from demographic data, the
clearly components of the asthma phenotype thgfegiionnaire included questions regarding symptoms
appear strongly heritable, although these inherite

i ) d physician-diagnosis of asthma, allergic rhinitis,
components do not follow the simple Mendelian,.;omz and family history of these conditions.
pattgrn_that_ IS Seen In monogenic d|sor_ders such ﬁamily members were grouped as immediate family
cystic fibrosis [6]. The contributioof genetic control (biological mother, father and siblings) or relatives

in susceptibility to multifactorial diseasesn be (cousins, aunts and uncles). Asthma and atopy were

estimatet: only by ﬁomp?]ring the morbid'i(ty N Z4efined as ever having had a physician-diagnosis of
groups of patients where the genomes are known ang.y, congjtions. Informatiomas also requested about

identical by descent. Genetic modelling has showg, ;.\ re 1 cigarette smoke (at least 1 family member

that the differences in morbidity among the twin pair§vas a regular smoker in the household) and having a
suggest that asthma accumulates in families mo t in the house

likely because of shared genes than shar

environmental risk factors [7]. The data were analyzed usin§PSS analytical

) ) o .. . software. Risk for developing asthma was estimated
It is generally believed that genepeedisposition is j, terms of odds ratio by bivariate analysis using the

important in asthma, whereas environmental facmrc%i-squared tesP < 0.05 was considered significant.
are assumed to trigger and modify the expression of

the disease. The rapid increase of asthma in develop@ dARESULTS AND DISCUSSION

and urban environments most likely explained by

changes in environment and lifestylther than by Out of the 2000 questionnaires distributed, a total
changes in the gene pool [8]. We have previouslyjumber of 1601 (80.05%) were appropriately
reported a 3-fold increase in the prevalence afompleted and accepted for inclusion. The number of
childhood asthma in Saudi Arabia over a period of fully completed questionnaires for each category,
years which was mainly believed to be related tbowever, varied (Table 1). There were 865 (54.0%)
environmental factors and the rapid urbanization ahale and 736 (46.0%) female children. The majority
Saudi society in the recent past [9]. (72.2%) were 7-12 years of age.

As an extension of the same questionnaire-basqthe data revealed overall prevalence of physician-
cross-sectional study, we examined the family historgiagnosed asthma as 22.3%, rhinitis 24.1% and
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eczema 11.5%. The prevalence of asthma, allergibesity and asthma in pre-pubertal children concluded

rhinitis and eczema in the immediate family memberan association between BMI and allergic sensitization
of all 1601 children was consistently higher than irin girls [10]. The 4.2-fold increase in the risk for
the relatives (Fig. 1). childhood asthma reported in the current study in
those with a history of asthma in the immediate

Table 1. Frequency and percentage of family family is twice as great as that reported in a
history amongst the participants (n =1601, data  community-based  study done in  Boston,

were missing on some categories) Massachusetts of 770 children 5e@irs of age where
at least 1 parent had asthma [11]. Studies carried out
History Frequency % in Germany [12] and the United Arab Emirates [13]
Asthma (immediate family) 411 25.8 have reported around a 2-fold increased risk of
Asthma (relatives) 316 19.8 childhood asthma when 1 of the parents had asthma.
Rhinitis (immediate family 501 31.4
Rhinitis (relatives) 247 15.5 History of asthma in the relatives conferred a 3.3-fold
Eczema (immediate family) 290 18.1 increased risk for childhood asthma in our study. The
Eczema (relatives) 139 8.8 severity of risk conferred was also reflected by the
Exposure to cigarette smoke 549 34.4 higher proportion of children who had immediate
Exposure to pe 40¢ 25.F family members with asthma compared with having

relatives with asthma. The increased risk may be
Data regarding the estimates of relative risk of asthniglated to factors such as stronger tendency towards
for some demographic and clinical variables aré@milial aggregation in Saudi Arabia, genetic
presented in Table 2. Prevalence of asthma wé&eterogeneity of asthma, ethnic differences
highest in children 15-16 years of age followed byariation in exposure to environmental factors sagch

those aged 6 years. Gender did not confer a significadif pollution, allergen load or viral epidemics,
risk. operating either individually or in combination.

In children with allergic rhinitis, the risk of having The relative importance of history of maternal or
asthma increased almost 8-fold (Table 2). Similarlypaternal asthma in childhood asthma is yet to be
children with eczema were 3.1 times more likely t@stablished. Maternal asthma history was strongly
have asthma. associated with the onset of asthma in the second

generation and children whose mother had an earlier
History of asthma in the immediate family andage of onset had an increased risk of 3.71. For an
relatives also increased the risk of the chil@pproximately 10-year decrease in mother's age at
developing asthma. Only 18.0% of children withonset of asthma, the risk of asthma for the offspring
asthma did not have a positive history of asthma in ttincreased by 1.37-fold. Using our new risk scores led
immediate family and 20.6% did not have a history cto smaller standard errors and thus more precise
asthma in relatives. In contrast, 48.1% of childre€stimates than using a binary indicator [14]. There are
with asthma had immediate family members with &eports, indicating both maternal [14] and paternal
history of asthma and 46.1% of those had relativdd2] history as individual risk factors. However, a
with history of asthma (Table 2). study performed in the United Arab Emirates reported

that the risk was about the same [13]. We did not
History of rhinitis in the immediate family was attempt to quantify the separat®ntributions of
associated with a 3-fold increased risk of havingnaternal and paternal asthma to the risk for asthma in
childhood asthma and history of eczema in ththe child, but the 4.2-fold increased risk for asthma
immediate family a 3.4-fold increased risk. History ofconferred by history of asthma in the immediate
eczema in relatives was not associated with arfgmily appears to be quite important.
increased risk.

Apart from the immediate family, relatives also
Exposure to cigarette smoke was associated withc@nferred a considerable risk for having asthma if
2.6-fold increased risk of having asthma. Exposure ey had a history of asthma or allergic rhinitis,

pets (cats and birds) in the household was not Véhereas history of eczema in the relatives was not a
significant risk factor. risk factor. These findings suggest that familial

aggregation could be an important risk factor for
The overall prevalence rates of childhood asthmasthma. A number of studies on familial aggregation
rhinitis and eczema have already been reported afachronic obstructive pulmonary disease have been
part of nationwide survey [9]. In a recent study irconducted that have focused on lung function. Initial
Saudi Arabia, investigating the association betweetlinical reports documented the familial occurrence of
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chronic obstructive pulmonary disease [15], andmoking with childhood asthma [22]. This study
subsequent reports described the similarity dahows a monotonic exposure-response relationship
pulmonary function levels among first-degreebetweerpaternal smoking and decline of pulmonary
relatives. In an another study, researcher found thanction. Maternal smoking has also been associated
parents of asthmatic adolescents had significantlyith reduced pulmonary function in children [23,24].
lower values of the lung function than both parentSome studies suggest that pulmondiynction
together and mothers of non-asthmatics (84.6 vs. 97decrement in school-aged children is a result of
p<0.01, for FEV and 84.3 vs. 97.9, p<0.01, for FVCgombinedearly life (including in utero) and current
and 97.3 vs. 109.7, p <0.01, for FEV and 89.5 vexposure to maternamoking [25,26]. Reports on the
105.5, p<0.01, for FVC, respectively). Also, siblingseffect of paternasmoking on children’s pulmonary
of asthmatic adolescents had lower FEV (98.6 vd$unction have yielded inconsistemgsults. Studies in
109.4, p<0.01) and FVC values (85.9 vs. 102.7%he United States of America [27], Great Britain [28]
p<0.01). The healthy first-degree relatives ofnd Australia [29] found that decreased BEMyin
asthmatic adolescents have worse respiratory functichildrenwas associated with maternal smoking, but
than those of non-asthmatic adolescents [16]. not paternal smoking. In contrast, studies in China
. . . . [30] and Turkey [31] found association§ paternal
In the analysis of risk for asthma in offspring Ofsmoking with decrements in children’s FEVso,
asthmatic mother vs father, no significant differences
were observed between maternal and patemal odglfis study, like many other questionnaire-based
ratios when analyzing the studies in which the patient,gies, had methodological limitations. Parental
population was 5 years or older (3.15 vs. 2.6Qymoking was measured by self-report. We did not
p=0.14) [17]. However, in all cases the trendyiemptto examine the effect of maternal or paternal
remained the same, that maternal asthma was sgoking individually; exposure to cigarette smoke in
greater risk factor for asthma than paternal [14}e household was, however, associated with a > 2-
Aggregating data from 33 studies, the odds ratio fqg|q jncreased risk for childhood asthma. The cross-
asthma in children of asthmatic mothers comparegctional analysis did not permit investigation of
with  non-asthmatic mothers was  significantlyc,myativeexposure to paternal smoking in relation to
increased at 3.04 (95% confidence interval: 2.59hjgren’s pulmonaryunction. Our data also did not

3.56). The corresponding odds ratio for asthma iBermit investigation of the relative effects of preat
children of asthmatic fathers was increased at 2.44,qs postnatal exposure to parental smoking.

(2.14-2.79). When comparing the odds ratios,

maternal asthma conferred greater risk of disease tha@fyironmental factors play an important role in the
did paternal asthma (3.04 vs. 2.44Q037). When gepsitization and elicitation of symptoms  in
analyzing the studies in which asthma was diagnosefnetically predisposed or susceptible individuals.
by a physician the odds ratios were attenuated [1 owever, these factors do not become part of the
These res.ults suggest that inheritanqe ofatendencyfg\%”y history but certainly an environmental risk
develop high total serum IgE levels is the only factofacior, Therefore, in addition to the family historydan
related to the inheritance of asthma susceptibiiy a 416ny as a risk factor for childhood asthma, this study
_that, _by itself, has limited ability to predict asthmag g™ included the effect of exposure to pets in
inheritance. childhood as a risk of childhood asthma. The various

o Il hist f at in the famil aiat environmgntal factors have already been dgtgrmined
verarl, nustory of afopy In the family was asso eand published [32,33]. However, as majority of

with a> 3-fold increased risk of asthma in this study:

Our results are in agreement with the previous repoﬁ?'ldren play in indoor environment with domestic

from Boston, Massachusetts and the United AraB®tS and thus pet exposure was included in the

Emirates which also found the risk of childhood>Y™VeY- ﬁonc%ntrations Of_ houDse O:UStD miteils,
asthma was increased when 1 of the parents had at %{cm"?‘mp agol fes pt((ajronys:;,lnus (Der IFI) —Derp I)
[12,14]. It is difficult to explain the discrepancy in - farinae (Der f | and Der f Il) as well as materia

these results on the basis of existing data. Many ri iginating from household pets, e.g. cat saliva and
factors have been identified, but it is not clear ho ander (Fel d 1), cockroach faecal particles (Per a I),

these factors act to produce diseaseariy given and a number of fungal spores, particularly Alternaria
individual (Alt a 1) and Aspergillus (Asp f I) species, can

' contribute to the development of bronchial asthma in
Exposure to environmental tobacco smoke is a rigkoth children and adults. The impact of the indoor
factor for paediatric asthma [18] although manygnvironment on human health constitutes a serious
studies have not found any clear association betwebgalth risk and needs more attention to both short-and
smoking and asthma [19-21]. A recent studyiong-term health effects. Indoor environmental
however, provides clear evidence linking parentdictors, particularly house dust mite and other
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inprovide a valid “index of exposure,” which can be

sensitization and the development of bronchial asthmesed for risk evaluation in the above patients. Studies
in Saudi Arabia [32]. Environmental studies fromhave also confirmed that appropriate mite avoidance
Europe and North America have proved that levels aheasures in the bedroom decreases symptoms in
mite exposure of 2 pg or 10pg of group | allergens penite-sensitive asthmatic patients, and secondly, mite
gram (equivalent to 100 or 500 per gram) of dust aienmunotherapy appears to be helpful in some of these
relevant to bronchial asthma mites or mite allergengatients. It is evident from our data that the two

Table 2. Estimates of relatives risk of asthma and rhinis, for some demographic and clinical variables in
Hail, Taif and Jizan (n = 1601)

Variable SS With asthma OR (95% Cl)  Pvalue

No. % No. %
Age (years)
6 214 13.4 78 36.5 1.0
7-8 447 27.€ 83 18.t 0.4 (0..-0.7) 0.000:z
9-10 354 22.1 97 27.4 0.7 (0.5-1.0) 0.03
11-12 35¢ 22.2 69 194 0.4 (0.:-0.6) 0.000:
13-14 169 10.6 52 30.8 0.8 (0.5-1.2) 0.7
15-16 62 3.9 25 40.3 1.1 (0.6-2.2) 0.6
Sex
Male 865 54.0 203 23.5 1.0
Femalt 73€ 46.C 20¢ 27.€ 1.3 (0.&1.1) 0.391
Rhinitis
No 1213 75.9 181 14.9 1.0
Yes 386 24.1 224 58.0 7.9 (6.0-10.3) 0.00001
Eczema
No 1414 88.t 31¢€ 22.t 1.C
Yes 184 11.5 87 47.2 3.1 (2.2-4.3) 0.00001
History of asthma’
No 1150 74.2 207 18 1.0
Yes 411 25.8 192 48.1 4.2 (3.3-5.5) 0.00001
History of asthma’
No 1249 80.2 257 20.6 1.0
Yes 31¢€ 19.¢ 14z 46.1 3.3(2.-4.3) 0.0000:
History of rhinitis °
No 1062 68.6 200 18.8 1.0
Yes 501 31.4 198 40.8 3.0 (2.0-3.8) 0.00001
History of rhinitis ¢
No 1307 84.t 28¢ 22.C 1.C
Yes 247 15.5 109 45.6 3.0 (2.2-4.0) 0.0001
History of eczem&
No 1268 81.9 306 24.1 1.0
Yes 290 18.1 93 33.2 3.4 (2.4-4.7) 0.00001
History of eczem&
No 1418 91.2 370 26.1 1.0
Yes 139 8.8 30 22.1 0.8 (0.5-1.2) 0.11
Exposure to cigarette smoke
No 1049 65.6 197 18.8 1.0
Yes 54¢ 34.4 20¢ 37.€ 2.6 (2.-3.3) 0.000:
Pets in the household
No 118¢ 74.C 29C 24.4 1.C
Yes 408 25.5 113 27.8 1.2 (0.9-1.6) 0.18

OR = Odds Ratio; Cl = Confidence Interval

Note:SS = Sample size
a = Data were missing for some categories
b= Immediate family
c= Relatives
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Fig. 1. Family history of asthma, allergic rhinitis and eczeman children in 3 Saudi Arabian cities
(n=1601)

clinically important HDM species, Dermatophagoit
pteronyssinus and D. farinae are present with reg
diversity in Saudi hong in levels | exceedin
threshold values for sensitization and for acute att
of bronchial asthma. The data also revealed that

than 25% of samples in the mountainous region
Abha contained abeavthe threshold level of Der p
with a maximum legl of 84,000 ng/g dust. Contra
to that, Der f | contents in the same samples reme
far too low and did not reach even -tenth of the
sensitization level. Comparison of the data fi
Qassim agricultural region (Q) reveals neither

significant presnce or major differences in Der |
and Der f | contents. In fact, there were n=nr
samples from this region analyzed to see

variation. A number of samples from the dry regi
Riyadh (R), and coastal region, Jeddah (J), were
analyzed. Saudi Atda is a large country wit
considerable variation in geography, climate

lifestyle. Thus, the variations in the contents of ¢
mite species in different geographical regions ca
attributed to climate and geography of the reg
which, in turn, irreases the risk factor for sensit
individuals in the indoor environment. In addition,
Saudi Arabia’s traditional society, where pec
prefer to stay more indoors that outdoors (this is
because of the hot weather of the region), the irr
of indoor allergens and their sensitization effects
increased [33]A sizeable proportion of the childre
we studied were exposed to pets but it did not see
be a significant risk factor for childhood asthma.
another crossectional study 82% of children wi
allergic asthma were found to have pets [34]. W
examired for effects on bronchial hyj-reactivity, no
difference was found between children with and tt

23

without pets. In order to establish whether hapets
at home is a risk factor for having childhood asth
further investigations are required and ssment of
sensitization status of the children exposed ts
may provide useful information.

4. CONCLUSION

Although asthma and other allergic conditions o
go together, children are more likely to suffernfr
atopic diseasesmilar to those otheir parents. It ma
be that inheritance patterns for asthma and ther
atopic diseases diffdPresence of asthma and atop'
the immediate family and relatives is a consider.
risk factor for having childhood asthma. The
findings suggest thatrsing familial aggregation alor
with environmental influences may be linked
increased risk for childhood asthma in Saudi Ar:
and elsewhere.
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