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ABSTRACT Objective: Identification of relevant allergens that are prevalent in each environment which may have diagnostic and
therapeutic implications in allergic diseases. This study aimed to identify the pattern of sensitisation to inhalant allergens in Omani
patients with asthma, allergic rhinitis and rhinoconjunctivitis. Methods: The study was carried out during three consecutive years
(2004-2006) at the allergy skin test laboratory of Sultan Qaboos University Hospital, Oman. Records of patients who had undergone
an allergy skin prick test with a referring diagnosis of asthma, allergic rhinitis or rhinoconjunctivitis were reviewed. Two panels were
used during the 3 years period. The frequencies of positive skin tests were analysed. Results: 689 patients were tested, 384 for the first
panel and 305 for the second panel. In the first panel, the commonest positive allergens were: house dust mites (37.8%), hay dust (35.4%),
feathers (33.3%), sheep wool (26.6%), mixed threshing dust (25.8%), cat fur (24.2%), cockroach (22.7%), straw dust (22.7%), horse hair
(17.4%), maize (16.1%), grasses (11.5%), cotton flock (10.7%), trees (10.4%), cow hair (7.8%), Alternaria alternata (3.6%), Aspergillus Niger
(3.4%), and Aspergillus fumigatus (1.3%). In the second panel, the commonest positive allergens were also house dust mites: Dermat-
ophagoides pteronyssinus (50.8%), Dermatophagoides farinae (47.9%); Mesquite (Prosopis glandulosa) (35.7%), Russian thistle (Salsola
kali) (34.4%), cockroach (32.1%), Bermuda grass (Cynodon dactylon) (19.7%), grass mix-five standard (18.0%), wheat cultivate (14.1%),
cats (13.8%), Penicillium notatum (4.3%), Alternaria tenius (3.9%), Aspergillus Niger (3.3%), feather mix (3.0%), dog (2.6%), horse hair
and dander (2.6%), and Aspergillus fumigatus (1.6%). Conclusion: The pattern of sensitisation to environmental allergens in Oman
seems to be similar to other reports from the Arabian Peninsula. Methods to identify and characterise environment specific allergens
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like a pollen survey may help in the management of patients with allergic asthma, allergic rhinitis and rhinoconjunctivitis.
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Advances in Knowledge

.

Environmental allergens are well identified and characterised in Western countries, but only a few reports

have been published on environmental allergies from the Arabian Peninsula, mainly from Kuwait and Saudi

Arabia.

conjunctivitis,

Each environment may have unique allergens that may contribute to the pathogenesis of allergic diseases.

This paper highlights the pattern of sensitisation in Omani patients with asthma, allergic rhinitis and rhino-

The common and uncommon allergens are identified for skin testing in Omani patients. This opens up the

potential for other allergens to be included in the panel of skin testing.

Application to Patient Care

.

Patients should be tested with a panel of allergen extracts that would identify the highest number of sen-

sitising agents that may contribute to their allergic disease; hence measures could be instituted to avoid

exposure to the responsible allergens.

NVIRONMENTAL ALLERGENS ARE IMPORTANT

immunopathogens that contribute to the

pathophysiology of allergic diseases repre-
sented mainly by bronchial asthma, allergic rhinitis
and rhinoconjuctivitis. It is very important to iden-
tify the most relevant allergens in each environment
as they differ from one to another. This has diagnos-
tic and therapeutic implications. These patients may
benefit from environmental allergen control measures
and, where medical therapy is not sufficient to control
their symptoms, immunotherapy might be beneficial;
hence, the identification of allergens is vital.

Atopy is the tendency of an individual to develop
specific IgE against common allergens in the environ-
ment. IgE mediates the early phase response of an al-
lergic reaction by involving mast cells as an effecter cell
that release chemical mediators which are responsible
for the clinical features of an allergic reaction.”? Asth-
ma is a worldwide problem that affects around 10-15%
of all populations. In Omani children, as assessed by
ISAAC study, the prevalence rates of reported diag-
noses of asthma and allergic rhinitis were higher in
older children, 20.7% and 10.5%, compared with 10.5%
and 7.4% respectively, in younger children.? Asthma is
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Immunotherapy for allergic diseases is dependent on identifying the sensitising agents.

This can make postoperative management more specific and result oriented.

a chronic inflammatory airway disease characterised
by the presence of inflammatory cells and cytokines
in the airway mucosa that lead to inflammation re-
sponsible for the symptoms of asthma. The etiology of
asthma is multifactorial, the role of allergy in asthma is
well established; for example, there is a strong link be-
tween house dust mites (HDM) sensitisation and the
development of asthma.** Allergic rhinitis is a com-
mon medical condition characterised by nasal, throat,
and ocular itching; rhinorrhea; sneezing; nasal con-
gestion and, less frequently, coughing. Patients could
be sensitised to perennial or seasonal allergens that
are present in the environment. Patients with allergic
rhinitis may benefit from specific immunotherapy in
case medical treatment is insufficient to control their
symptoms.® ” ® There is now evidence supporting a
link between asthma and allergic rhinitis which may
have therapeutic implications.” Most of the experi-
ence of environmental allergies comes from the West-
ern hemisphere. There are several studies conducted
in neighbouring countries which have shown a dif-
ferent pattern of allergies from the West.!*'5 Little is
known about the pattern of environmental allergies in
Oman.'* The aim of this study was to identify the pat-
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Figure 1: Number of patients with positive tests and cumulative percentage of positive tests during the first

period

tern of sensitisation to inhalant allergens in Omani
patients with asthma, allergic rhinitis and rhinocon-
junctivitis.

METHODS

Medical records of allergy skin tests of patients with
a referring diagnosis of asthma, or allergic rhinitis or
rhinoconjunctivitis for three consecutive years 2004-
2006 were reviewed. The patients had been referred
to the allergy skin test laboratory from the pulmo-
nary, ENT, child health, and other clinics at Sultan
Qaboos University Hospital (SQUH) and Ministry of
Health hospitals in Oman. SQUH is the referral centre
for allergy skin testing for the whole country. The al-
lergy laboratory is supervised by pulmonologists and
recently by an allergist. Patients consents verbally for
the skin prick tests.

There were two panels of extracts used during the
three year period, bought from two different compa-
nies, and represented by two different graphs in the re-
sults. The panel of allergens used consisted of common
inhalant allergens believed to be of significance. In the
first period, the extracts used were bought from Ben-
card Company. In the second period, the extracts used
were bought from Allergy Laboratories, Inc., USA.
Skin prick tests were performed by qualified techni-

cians according to standard method.”” Disposable
Greenlan needles, lancet 23G, were used to prick the
skin. Histamine positive control and diluent negative
control were used. A skin test was considered positive
when a wheal was 3 mm greater than the negative con-
trol. Eight patients (7 from the first period and 1 from

Table 1: Patient data

Number = 689 Percentage %

Age Category

<12 years 28 4.1

> 12 years 661 95.9
Sex

Male 314 45.6

Female 375 54.4
Nationality

Omani 635 92.2

Non-Omani 54 7.8
Referring Clinic

Chest 264 38.3

ENT 327 47.5

Child Health 9 1.3

Ophthalmology 1 0.1

Other 88 12.8
Diagnosis

Asthma 271 39.3

Allergic rhinitis 420 61.0

Rhinoconjuctivitis 13 1.9
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Figure 2: Number of patients with positive tests and cumulative percentage of positive tests during the

second period

the second period) were not included in the analysis as
they had negative histamine control; none tested posi-
tive for negative control.

Using the Statistical Package for the Social Sciences
(SPSS), data were entered into two different sheets. For
the analysis of baseline characteristics, the data were
combined and frequencies were calculated. The two
panels of allergens were analysed separately, as they

are different and the frequencies were calculated.
RESULTS

There were a total of 689 patients with asthma, allergic
rhinitis and rhinoconjuctivitis tested during the study
period. A total of 384 were tested for the first panel
and 305 for the second panel. The youngest patient
was 5 years old and the oldest 81 years old; the median
age was 30 years. The majority of patients were re-
ferred from the chest and ENT clinics. Of the patients
tested, 39.2% had a diagnosis of asthma, 61.3% allergic
rhinitis and 1.9% rhinoconjuctivitis. Baseline data are
summarised in Table 1.

During the first period [Figure 1], the commonest
positive allergen was house dust mites with 37.8% of
patients being sensitis ed, hay dust (35.4%), straw dust

(22.7%), mixed threshing dust (25.8%), grasses (11.5%)
(in 11 cases the extract was not available), trees (10.4%),
maize (16.1%), cotton flock (10.7%), animal allergens,
sheep wool (26.6%), horse hair (17.4%), cat fur (24.2%),
cow hair (7.8%), feathers (33.3%), cockroaches (22.7%)
(in 19 cases the extract was not available); mould al-
lergens: Alternaria alternata (3.6%), Aspergillus Niger
(3.4%), and Aspergillus fumigatus (1.3%).

During the second period [Figure 2], the com-
monest positive allergens were also house dust mites:
Dermatophagoides pteronyssinus (50.8%), Dermat-
ophagoides farinae (47.9%); pollen allergens: mesquite
(Prosopis glandulosa) (35.7%), Russian thistle (Sal-
sola kali) (34.4%), Bermuda grass (Cynodon dactylon)
(19.7%), grass mix-five standard (18.0%) and wheat
cultivate (14.1%) [in 2 cases the extracts were not avail-
able]; animal allergens: cat (13.8%), dog (2.6%), horse
hair and dander (2.6%), feather mix 3.0%; moulds: As-
pergillus Niger (3.3%), Aspergillus fumigatus (1.6%),
Penicillium notatum (4.3%) [in 11 cases the extract
was not available] and Alternaria tenius (3.9%) and
cockroach (32.1%).
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DISCUSSION

In this study, we are able to demonstrate that house
dust mites are the commonest sensitisation in Omani
patients; half of all patients were sensitised to them
which is in agreement with other studies conducted
on asthmatic patients elsewhere.'* About one third
of patients were sensitised to mesquite tree and Rus-
sian thistle, both common plants in Oman. Grasses
contributed to 10% of cases. However, there are oth-
er plants in Oman that are potentially allergenic like
date palm (phoenix dactylifera), a widely planted tree
in Oman, for which it may be necessary to test. The
families of Chenopodiaceous and Compositae plants
both exist in Oman and may contribute to sensitis-
ing agents. Hay dust, straw dust and mixed thresh-
ing contributed to about one third in the first period,
but these were not individual allergens. One third of
patients were sensitised to cockroaches implicating a
significant contribution.

In Oman, animals are not often allowed into hous-
es, but sometimes there are domestic cats and dogs
that stay around houses and people might get ex-
posed to their allergens. Horses are mainly raised in
stables and exposure might be limited to people that
work with them. The difference in rate of sensitisation
between the two panels could be because of lack of
standardised allergen extracts from different manu-
facturers. Some people raise cattle, goat and sheep in
small farms attached to the backyard of their houses.
Pigeons are found in Oman; it is not a common prac-
tice to keep them inside houses, however exposure to
their feathers is still possible as they nest on buildings.
There were more patients sensitised to animals and
birds in the first period than in the second period. This
might be due to variation in allergen extracts because
of lack of standardised allergens made by different
manufacturers. Goats are raised in Omani farms and
sometimes close to houses therefore it might be an
important allergen that should be tested in conjunc-
tion with sheep. In general, not all patients necessarily
need to be tested unless there is a history of exposure
or ownership of a certain animal or bird.

Oman is a warm country with a dry weather, ex-
cept in the coastal area where it may be humid in the
summer. Houses are usually exposed to sun all year
around and well ventilated, and usually there are no
basements. Moulds grow in humid places and are well
known to cause allergies; their environmental control
might be more amenable than other allergens and im-
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munotherapy is readily available, hence all patients
should be tested. In both study periods, they did not
contribute significantly in patients tested; however, it
might be useful to use mixtures of moulds rather than
individual ones to minimise skin pricks and, if immu-
notherapy is contemplated, individual moulds could
then be tested.

CONCLUSION

The pattern of sensitisation to environmental allergens
in Oman seems to be more or less similar to other re-
ports published from Arabian Peninsula. Methods to
identify and characterise unique allergens through a
pollen survey may still be necessary. This will help in
the management of patients with asthma and rhino-
conjuctivitis who are sensitised to environmental al-
lergens and may benefit from environmental control
measures and immunotherapy.
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