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A COMPARATIVE STUDY OF IMMEDIATE SKIN TEST REACTIVITY TO

INHALANT ALLERGENS IN ASTHMATIC CHILDREN OF TWO
DIFFERENT REGIONS IN SAUDI ARABIA
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The skin test reactivities to various inhalant allergens in asthmatic children from two different
regions in Saudi Arabia were compared. One hundred-twenty subjects each from the Central
and Western regions. representing different environmental features. were selected. Prick
test reactivity to 24 common allergens were analyzed and compared. Seventy-one (59.2%)
patients from Riyadh (Central region) showed positive skin reactions to one or more
allergens. while 87 (72.5%) reacted positively to different allergens from Makkah (Western
region). The distribution of skin test sensitivity revealed striking differences in the two
groups. The most prominent were reactions to the house dust mite (D. farinae) which
amounted to 56.3% and to fungal allergens, 31.1% in asthmatics from the Western region,
while reactions to the same allergens in subjects from the Central region were 10% and 5.8%.,
respectively. Similarly, marked variations were noted with pollen grain allergens with 9.3%
in Central region and 15.4% in the Western region. The study indicates the presence of differ-
ent allergen profiles in the two regions and suggests the influence of climatic and environmen-
tal factors and their impact on sensitization of susceptible subjects.

Bronchial asthma in children is a common disease
in Saudi Arabia with up to 11.5% children,
nationally, having wheeze [1.2]. The disease
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varies from region to region and extrinsic factors
are considered to be important in the sensitization
of susceptible individuals and in the elicitation of
their symptoms [3.4]. It is well documented that
environmental factors are more significant than
genetic factors in development of allergic disease
[5]. Based on this. attempts have been made to
prevent the onset of disease by avoidance of pro-
voking factors [6]. This depends on knowledge
about the prevalent allergens in different localities
as well as their identification in subjects. Many
diagnostic probes are available. However. the
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skin prick test method is preferred because of its
case of performance, high degree of reproducibil-
ity, and better correlation with in vitro measure-
ments [7.8].

The present investigation was undertaken to
determine the pattern of immediate type hyper-
sensitivity reaction in asthmatic children to a com-
mon panel of inhalant allergens in two different
geographically and climatologically regions of
Saudi Arabia.

Material and Methods

Subjects

One hundred-twenty children, each from
Riyadh (Central region) and Makkah Al Muk-
karamah (Western region) were included in the
study. These were asthmatic children attending
the Pediatric Allergy Clinic at King Khalid Uni-
versity Hospital (KKUH), Riyadh and the Pediat-
ric Clinic at Umm-Al-Qurah University Health
Center, Makkah. Riyadh, the capital city of Saudi
Arabia, is situated in the middle of desert with dry
and hot weather. Makkah, an ancient city, is
situated within 100 km from the coastal city of Jed-
dah and from the Red Sea with comparatively
humid and hot weather. Only children between 6
to 13 years of age were included in the study. Each
child was earlier diagnosed by a physician as suf-
fering from bronchial asthma following a full his-
tory and clinical examination.

SPT Allergens

All patients were skin prick tested (SPT) with a
set of inhalant allergens (24) obtained from Aller-
gologisk Laboratiorium (ALK), Denmark. The
allergen extracts were grouped into pollen allergens
including tree, grass, and weeds: fungal spore
allergens including a range of species indentified
from spore traps in the region and indoor allergen
group including insects, house dust mite (D.
farinae) and animal danders (dog hair and cat fur),
and cotton flock (Table 1). Materials for skin test-
ing were selected as representing the most common
regional allergens from our studies in the region [9-
12]. All SPT was conducted using standardized
special purity (SQ) materials where possible. A
small number of samples were also purchased from
Greer Laboratories, USA. A positive control with
histamine (1 mg/ml) dihydrogen phosphate and a
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TaBLE 1. List of SPT allergens with quality and concentration.

Concen-
Common tration
Species name (W/V)
Indoor Cladosprorium herbarium 1:20
Catfur SQ** 10HEP*
Dog hair SQ** 10 HEP*
Dermatophagoides
farinae SQ** 10HEP*
Cotton flock 1:20
Fungi  Alternariaalternata 1:20
Cladosprorium herbarium 1:20
Rhizopus nigricans 1:20
Phoma herbarum 1:20
Ulocladium chartarum 1:20
Aspergillus fumigatus 1:20
Aspergillus niger 1:20
Pollen AcaciaSP 1:100
Chenopodium album Lamb’squarter 1:100
Plantago major T 1:100
Artemisia vulgaris Mugwort 1:100
Salix caprea Willow 1:100
Hordeum sativum Barley 1:100
Pragmites communis Reed 1:100
Zeamays Corn 1:100
Cynodon dactylon Bermudagrass 1:100
Poa Pratensis RapgrassSQ** 10HEP*
Lolium perenne RyegrassSQ** 10HEP*
Phleum pratense Timothy SQ** 10HEP*

* HEP indicates in vivo histamine-related standard.
** 8Q indicates special purity.

negative control with glycerin saline were included
in the test panel.

Method

A standard SPT method was used where a drop
of the allergen solution was applied on the
forearm and the skin pricked through the drop
with a lancet obtained from B-D, microlance.
Excess solution was then blotted off and results
recorded after 15 minutes. The test was consi-
dered positive when the wheal diameter measured
3 mm or more. For the purposes of comparison,
results were graded according to the wheal diame-
ter into negative ( <3 mm); positive, mild (3 mm);
moderate (3-5 mm); and strong ( > 5 mm).

Forty-eight hours prior to skin testing, patients
discontinued antihistamines and those on long-
term corticosteroid therapy were excluded.
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Results

Seventy-one (59.2%) of 120 asthmatic children
from the Central region (Riyadh) and 87 (72.5%)
of 120 patients from the Western region (Makkah)
showed positive skin test reactions to one or more
allergens (Table 2).

The mean percentage and range of positive skin
reactions to various groups of allergens is shown in
Table 3.

Skin reactions to various indoor allergens for
both patient groups are shown in Figure 1.
Asthmatic children from Makkah showed fre-
quent positive reactions to D. farinae followed by
cat fur, cotton flock, cockroach, and dog hair.

Figure 2 shows the distribution of reactions to
seven different fungal spore allergens. Asthmatics
(31.3%) from the Western region showed positive
sensitivity compared to 5.8% from the Central
region.

Reactions to 12 pollen grain allergens are
shown in Figure 3. More children reacted to
Lolium perenne (Rye grass) and Cynodon dacty-
lon (Bermuda grass) in both groups. Reactions to
Acacia, Zea mays (corn), and Artemesia vulgaris
(Mugwort) were more prominent in asthmatics
from the Makkah region.

Discussion

It is well documented that IgE-mediated dis-
eases involve a variety of mechanisms, some of
which have a genetic basis [6]. However, the onset
of clinical symptoms are due to interaction of sus-
ceptible individuals with environmental factors.
Identification of these factors is necessary to allow
the development of methods to prevent allergies.

The interaction and influence of environmental
factors is well demonstrated in this study. The
total number of positive skin responses was higher
in patients from Makkah (Western region) com-
pared to Riyadh (Central region). This confirms
the earlier observation that the prevalence of
asthma and rhinitis is higher in the Western region
of Saudi Arabia. Striking differences were
observed in skin reactions to fungal spores, pollen
grain allergens and to the house dust mite, Der-
matophagoides farinae. D. farinae was the most
important indoor allergen in patients in the West-
ern region while it played a less important role in
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TasLE 2. Comparison of overall positive reactions to various
allergen groups in Riyadh and Makkah regions.

Riyadh Makkah
Total patients tested 20 120
No. of positive patients 71 87
% of positive patients 39 73

TABLE 3. Mean percentage and range of positive skin reactions™
to various groups of allergens in asthmatic children in Riyadh
and Makkah.

Riyvadh (Range) Makkah (Range)

(%) (%) (%) (%)
Indoor allergens group
R=T7** 32.6 (8.4-71.8) 43.9 (28.7-56.3)
M=5
Fungal allergens group
R=7 5.8 (1.4-15.4) 31.3 (10.3-40.2)
M=7
Pollen allergens group
R=13 93 (4.2-254) 154 ( 8.0-29.9)

M=17

* Percentages of positive reactions for various allergen groups
are based on total positive reactions and not on the total
number of patients tested.

** R = Riyadh, M = Makkah; number of allergens for each
group tested.
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FiGure 1. Positive skin reactions to various indoor allergens in
asthmatic children in Riyadh and Makkah regions.
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FiGure 2. Positive skin reactions to various fungal allergens in
asthmatic children in Rivadh and Makkah regions.
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FiGure 3. Positive skin reactions to various pollen allergens in
asthmatic children in Riyadh and Makkah regions.

patients in the Central region. Sensitivity to cat fur
was prominent in patients in the Riyadh region
and was the second important allergen in patients
from Makkah. The response to cat fur allergens
was not paralleled by positive history of contact
with domestic cats as the majority of patients
denied direct contact with cats. Reactions to cock-
roach allergens and cotton flock were observed in
both localities. It is worth mentioning that cock-
roach sensitivity is increasingly encountered in
our patients and may turn out to be an important
etiologic agent in causing perennial symptoms
[13]. This prompted us to prepare a local extract
for comparison with the commercially available
cockroach allergens. The study is in progress and
will be subject to subsequent communication.

On the other hand, skin reactions to fungal spore
allergens showed major variations in two regions.

More patients reacted to fungal allergens from
the Western region. Patients mostly reacted to
Aspergillus species, Alternaria, Cladosporium,
Phoma as well as to Ulocladium and Rhizopus. In
the Central region asthmatic children reacted far
less to fungal spore allergens. The prominent
reactions were to Ulocladium and Alternaria. 1t is
our impression, from previous aerobiological
studies and analysis of dust from patients’ homes.
that fungal spores may be important outdoor as
well as indoor allergens and may also be responsi-
ble for perennial symptoms. A comprehensive
study on fungal allergy using locally prepared
extracts is currently underway and preliminary
results are encouraging.

Skin reactions to pollen allergens were also
found to be more frequent in patients from the
Western region. Asthmatic children frequently
reacted to Cynodon dactylon (Bermuda grass),
Lolium perenne (Rye grass), Acacia, Zea mays
(Corn), and Artemesia vulgaris (Mugwort). In the
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Central region, more reactions to Lolium perenne
(Rye grass) and Cynodon dactylon (Bermuda
grass) were observed. Skin reactions to Acacia,
Zea mays (Corn), and Artemesia vulgaris (Mug-
wort) were far less frequent.

In conclusion, it appears that aerobiological
studies are important prerequisites for proper
management and prevention of allergic disease.
The Kingdom of Saudi Arabia is a large country
with different environmental features. It seems
important to perform similar studies in other reg-
ions in order to set up a national allergen profile.
This will be of practical value for the management
and prevention of allergic diseases. The study also
indicates that a high proportion of allergic indi-
viduals have IgE antibodies against the allergens
tested and they may be *“at risk” to manifest
symptoms if re-exposed to these allergens.

References

1. Al-Frayh AR. Hasnain. SM. Jawadi. TQ. Al-Nahdi. M.

Prevalence of asthma and allergic rhinitis in Saudi

Arabia. Allergy and Immunologie. European Annals of

Allergy and Clinical Immunology 1989;Suppl. 5:16.

Al-Frayh AR, Hasnain SM, Harfi HA. Respiratory

allergy and aeroallergen in Saudi Arabia. ] Allergy Clin

Immunol 1989:83(1):1908,

3. Broder 1. Higgins MW, Mathews KP. Keeler JB.
Epidemiology of asthma and allergic rhinitis in a total
community. Tecumesh, Michigan 111 Second Survey of
the Community. I. Allergy Clin Immunol 1974:53 127-38.

4. Judith. GM, Sheldon GC. Epidemiology and socio-
economic aspects of allergic diseases. J Allergy Clin
Immunol 1986:78(5)(954-8.

5. Pepys J. Recognition of the allergic phenotype. natural
history  of “atopy”. J  Allergy Clin Immunol
1986,78(5):959-61.

6. Blumental MN. Yunis E. Mendell N. Elston RC. Pre-
ventive allergy: Genetics of IgE-mediated diseases. J.
Allergy Clin Immunol 1986;78(5):962-8.

7. Pepys J. Skin tests in diagnosis. In Gell PGH, Coombs
RAA, Lachman PJ, eds. Clinical Aspects of Immunol-
ogy. Oxford: Blackwell Scientific Publications, 1975;p 55.

8. Barbee RA, Lebowitz MD, Thompson HC, Burrow B,
Immediate skin test reactivity in a general population
sample. Ann Intern Med 1976:84:129.

9. Al-Fra_vhAR.HasnainSM.WilsonJD.HarﬁHA.Funga]
allergens in the atmosphere of Saudi Arabia. A prelimi-
nary communication. Ann Saudi Med 1980:8(4):247-51.

10.  Al-Frayh AR, Hasnain SM, Wilson JD. Aerobiological
research in Saudi Arabia. Inter Aerobiol 1988:26:20-1.

11. Hasnain SM. Al-Fravh AR, Thorogood R. et al. Fungal
allergens in the atmosphere of Riyadh: seasonal

periodicities. Ann Saudi Med 1988:9(4):337-43,

12 Al-Frayh AR, Reilly HO. Harbi HA et al. A twelve-
month aerobiological survey of pollen in Riyadh. Ann
Saudi Med 1989:9(5):443-7.

13. Bann Kang. Study on cockroach antigen as a probable
causative agent in bronchial asthma, J Allergy Clin
Immunol 1976:58(3):357-65.

(]



