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Kuwait is a desert country where the prevailing high temperatures, low
humidity, and scant vegetation suggest a low prevalence of allergy. We
evaluated the prevalence of atopic sensitization (presence of allergen-
specific IgE) among young adult blood donors by screening a total of 505
subjects (male : female ratio 1.6) with mean age of 28.4 years (range 18-50
years). The Pharmacia CAP-Phadiatop® test, whieh detects serum IgE
speeific to most common airborne allergens, was used. Some of the specific
sensitizing allergens were also identified by the related CAP-RAST method.
Sensitization was detected in 223 of the 505 subjects (44.2%) screened.
Kuwaiti nationals had a significantly higher prevalence rate (50.2%) than
non-Kuwaitis (34.2%) (x^ = 8.6, P<0.003). The highest prevalence rate was
found among male Kuwaitis (53.8%). The prevalence of current or previous
allergic disease (subject-reported) was 20.6%. Bermuda grass, house-dust
mite (Dermalophagoides pteronyssinus), and Chenopodium album were the
most prevalent sensitizing allergens, with frequencies of 53.6%, 52.7%, and
50.9%, respectively, among the sensitized subjects (corresponding to 23.7%,
23.3%, and 22.5%, respectively) for the entire population. Sensitization
increased with age, but only among the expatriates, younger Kuwaitis being
as frequently sensitized as the older ones. Polysensitization was found to be
common. Of the 109 CAP-RAST-positive subjects, 71 (65.1%) were
sensitized to more than one allergen, and 30 of these (42.3%) were sensitized
to four or more allergens. These results show that atopy is highly prevalent
among young adults in Kuwait, and the higher prevalence rate among
nationals than expatriates suggests the involvement of genetie or local
environmental factors. Tlie results also confirm that mite and plant pollens
may be major sensitizing allergens even in a desert environment.
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Allergic diseases are among the most prevalent
diseases in the world, and numerous epidemiologic
studies have clearly demonstrated a significant and
progressive increase in the prevalence during the
last two decades (1-4). Current prevalence rates
vary from 15% to 44% (1, 5) depending on the
prevailing environmental factors, such as local aero-
allergens and degree of exposure, air pollution,
temperature, and humidity, as well as the age and
the genetic disposition of the population.

Kuwait is a small desert country northeast of the
Arabian Peninsula. The climate is dry and very hot
in summer. The average day temperature is around

42°C, and the mean relative humidity ranges from
15% to 30%. The average annual rainfall is less
than 15 cm, and there is little or no vegetation in
most of the country. Such conditions are considered
unfavorable to the availability of aeroallergens
such as house-dust mite and pollens (6). Indeed,
allergic diseases were extremely rare in Kuwait
until the mid-1950s (7). Since then, however, the
prevalence seems to have rapidly increased.
Strannegard & Strannegard (8) found that within
a period of 3 years, 1982-5, asthma admissions
among Kuwaiti children had increased from 8.8%
to 14.9% of all emergency admissions. Factors such
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as oil pollution, temperature and humidity vari-
ations, increased use of air conditioners, frequent
sandstorms, and pollen from the rapidly increasing
local ornamental flora were believed to have con-
tributed to the rapid increase (9-11). Nevertheless,
no population prevalence study has been done,
with the result that the prevalence of neither
allergic diseases nor atopy is currently known.

There is also concern that the allergy situation
may have further worsened since the Iraqi invasion
of Kuwait when the population was exposed to
unprecedented air pollution from over 600 burning
oil wells. The association of air pollution with
allergic diseases is well known (12-14). It has not
been possible to assess adequately the impact of
the air pollution on allergic sensitization or allergic
diseases because of the lack of preinvasion baseline
data. The identification of the local sensitizing
allergens has received little attention. Allergens
that are prevalent in the West are considered
unlikely to be important here, and vice versa. For
example, among asthmatics, it has been shown that
positive skin reactions were by far more common
to the pollens of the local plant Prosopis jtiliflora
(mesquite) than to the house-dust mites Dermato-
phagoides pteronyssinus and D. farinae, which are
among the most important allergens in the West
(10).

Atopic sensitization is the basis of allergic
diseases. Subjects with atopic allergy usually have
some form of genetic disposition to produce IgE
antibodies against haiTnless substances. Until recently,
most epidemiologic surveys of atopy have usually
employed the skin prick test (SPT) or the total
IgE determination. Tlie SPT has proved valuable
because of its simplicity, low cost, and ability
to detect the responsible allergen, but it is often
imprecise, with considerable interstudy variability.
Subject compliance may also be a problem in
surveys of a healthy population. Total IgE deter-
mination, on the other hand, has rather serious
specificity limitations. Although elevated total IgE
levels are generally indicative of atopic allergy,
many clinically proven allergic subjects may have
normal total IgE levels (3), and patients tnay have
increased IgE levels that result from parasitic
infestation rather than allergy.

In recent years, the Pharmacia CAP-Phadiatop®
test, which detects collectively the specific serum
IgE antibodies to the most common aeroallergens,
has become available for the in vitro screening of
atopy. The value of this test in distinguishing atopic
frotn nonatopic subjects in epidemiologic studies
has been widely reported (15-18).

In the current study, we employed the Pharmacia
CAP-Phadiatop method to determine the preva-
lence of allergic sensitization to airborne allergens

among the young adult segment of the Kuwaiti
population and also to determine the common
sensitizing allergens.

Material and methods
Subjects

Tlie study involved a total of 505 young adults with
a male to female ratio of 1.6 and mean age of 28.4
(range 18-50) years. They were recruited randotnly
(by random nutnbers) from among donors at
the Central Blood Batik - a center for all blood
donations in the country. Allergic diseases (unlike
HIV, hepatitis, malaria, and other parasitic infec-
tions) are not exclusion criteria for blood donatioti,
although prospective donors with overt allergic
diseases, such as acute asthma, severe eczema, and
atopic dermatitis, are often excluded.

All 505 subjects (84.3% of those initially
requested to take part) gave informed consent
before participating in the study and cotnpleted a
simple questionnaire providing demographic data
and history of allergy.

Kuwaiti nationals comprised 62.4% of the study
population, the rest being mainly nationals of
other Arab (Egyptians, Syrians, and Lebanese) and
Asian countries (Indians, Iranians, Bangladeshis,
and Filipinos). According to the questionnaire
response, 121 out of a total of the 505 subjects
studied (24.0%) had a family history of allergy, but
only 104 (20.6%) had current or previous allergic
disease. Chnical diagnosis was not earried out to
confirm the questionnaire responses. Tlie details of
the characteristics of the satiiple population are
given in Table 1.

Table 1. Characteristics of studied population sample

Characteristics

Ail subjects

Sex
M
F

Age (mean, range: 28.4:18-50 years)

Nationality

Kuwaitis

Non-Kuwaitis

Family history of allergy

Yes
None

Don't know

Current/previous allergic disease

None

Asthma

Rhinitis

Eczema

No, of subjects

505

314
191
-

315
190

121
284
100

401
24
76
17

%

100

62.2

37.8

-

62.4

37.6

24.0

56.2

19.8

79.6

4.7
15.0

3.4
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Venous blood samples were taken from all the
subjects between March and September, and the
separated serurn was stored at -43°C for less than
3 months before analysis.

IgE antibody measurement

The Pharmacia CAP-FEIA® test system (comprising
the CAP-Phadiatop and the CAP-RAST tests) was
employed throughout. The Phadiatop test, on
which the prevalenee analysis was entirely based,
measures the specific IgE to a balanced mixture of
common inhalant allergens. Results are expressed
as either positive or negative by eomparison to a
reference serum, the value of which serves as the
cutoff point for positivity. According to the manu-
facturer, about 95% of all truly atopic patients have
values above this reference value. Sera from all the
505 subjects were subjected to this test.

Allergen-specific IgE determinations were made
with the CAP-RAST test - a fluoroenzytnatic
modification of the conventional RAST. The assay
was calibrated against the WHO IgE reference
serum 75/502. The working range of the assay is
0.35-100 kIU/1. In both tests, serum samples and
standards were incubated with allergen CAPs, and
the bound antibody, after washing, was reacted
with enzyme-labeled anti-IgE antibody. The release
of the fluorescent product from the enzyme sub-
strate was then measured by the fluorometer.

Some 112 samples selected according to random
numbers from among the Phadiatop-positive sam-
ples were analyzed for the following six allergens:
house-dust mite (D. pteronyssinus, dl); pollen of
Bermuda grass {Cynodon dactylon, gj), rnesquite
(P. juliflora, t20), the cajuput tree (Melaleuca
leucadendron, t21), and goosefoot (C. album, wlO);
and mold mix (mx2) containing allergens from
six different molds: PenidUium notatum, Clado-
sporium herbarum, Aspergillus fumlgatus, Candida
albicans, Alternaria alternata, and Helmintho-
sporium halodes.

Analysis of data

All data were analyzed with the SPSS on a PC. The
ratio of the Phadiatop fluorescence unit (FU) of
the sample to that of the reference (cutoff) was
used as an index of the degree of sensitization, and
by relating this value to the total speeific IgE
content (by RAST in selected samples), the degree
of sensitization was roughly classified into mild
(FU ratio=1.0-3.9, moderate (FU ratio=4.0-9.9),
or severe (FU ratio >10). Groups were compared
by analysis of variance, and differences were tested
either by the chi-square test or Fisher's exact test.
Significance was set at P<Q.O5. Tlie severity of

sensitization of individual allergens was expressed
in CAP-RAST classes of 0-6.

Results
Sensitization prevalence

Sensitization to airborne allergens (as Phadiatop-
positive result) was detected in 223 out of the 505
subjects studied (44.2% overall prevalence rate)
(Table 2). Among Kuwaiti nationals, 158 out of
315 (50.2%) were sensitized compared with 65 out
of 190 (34.2%) expatriates, mainly nationals of
other Arab and Asian countries. The difference in
the prevalence of sensitization between Kuwaitis
and non-Kuwaitis was highly significant (x^=8.6,
P<0.003). Tlie highest prevalence rate was found
among male Kuwaitis (53.8%), but this value did
not differ significantly frotn that for female
Kuwaitis (46.5%).

Fig. 1 shows the percent frequency of allergic
disease as supplied in the questionnaire with respect
to nationality. A total of 104 subjeets (20.6%)
claimed to have a current or previous allergic
disease (asthma, rhinitis, and atopic skin disease
either alone or in various combinations). However,
only 84 subjects (16.6%) were found to be truly
atopic (Phadiatop positive). Allergie diseases (truly
atopic) tended to be rnore common atnong Kuwaitis
(19.7%) than non-Kuwaitis (13.3%), but the differ-
ence was not statistically significant (P=0.1033).

Tlie analysis of the degree of sensitization (esti-
mated as the ratio of the Phadiatop fluorescence
units of the sample to that of the reference sample)
showed that 56.5% of the cases could be considered
mild, 36.8% moderate, and 6.7% severe. When the
rate of sensitization was analyzed according to two
age groups, <25 years and >25 years, no significant

Table 2. Prevalence of allergic sensitization (positive Phadiatopl

Group

Kuwaitis

Male |n=156)

Female (n=159|

Total (n = 315)

Non-Kuwaitis

Male | n = 158)

Female (n=32)

Total |n=190)

All subjects

Male (n=314)

Female (/7=191)

Grand total (n=505)

Phadiatop positive

cases

84
74

158

55
10
B5

139
83

223

% Pbadiatop positive

cases

(% prevalence)

53.8

46.5

5 0 . 2 " *

34.8

31.3

34.2

44.3

44.2

44.2

*/ '<0.003 (chi-square) i/s non-Kuwaitis.
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As reported
Confirmed atopies
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Table 3, Frequency of sensitization to individual allergens

Non-Kuwaitis
n = 190)

Fig. I. Prevalence of allergic diseases (asthma, rhinitis, and
atopic skin diseases) in studied population with respect to
nationality. Values are given as percent frequency as obtained
from questionnaire response (as reported) and as obtained
when only truly atopic allergic patients (Phadiatop positive)
were considered (confirmed atopies).

difference was seen for either the entire population
or the Kuwaiti nationals (Fig. 2). However, for the
expatriates, the younger age group had a signifi-
cantly lower frequency of sensitization than
the older ones (25.5% and 40.2%, respectively;
P<0,05). Within the younger age group, the
frequency was much higher for Kuwaitis than for
non-Kuwaitis (49.7% and 25.5%, respectively;
P<0.003).

Sensitizing allergens

Tlie analysis of the specific sensitizing allergens
among the 112 atopic subjects tested is shown
in Table 3. Bermuda grass, house-dust mite, and
C. album had the highest frequency of positivity
(53.6%, 52.7%, and 50.9%, respectively). Others
were mesquite (39.3%), cajuput tree (25.0%), and

Allergen

Bermuda grass pollen

(Cynodon dactyl on)

House-dust mite

(DermatophagoidES

pteronyssinus]

Chenopodium album pollen

Mesquite pollen

{Prosopis juliflora]

Cajuput tree pollen

[Melaleuca leucadendron)

Mold (mix)

Frequency of

Atopic group

(Phadiatop positive)

53.6

52.7

50.9

39.3

25.0

13.4

sensitization (%)

Total studied

population

23.7

23.3

22.5
17.4

11.1

5.9

mold mix (13.4%). When extrapolated to the entire
study population, the corresponding prevalences of
sensitization for the six allergens were 23.7%,
23.3%, 22.5%, 17.4%, 11.1%, and 5.9%, respec-
tively. Two subjects (1.8%) were negative for all
the six allergens tested. The analysis of the severity
of sensitization to the individual allergens, esti-
mated as the percentage of subjects having CAP-
RAST class 3 or over, showed that Bermuda grass,
and, to a lesser extent, C album, had a particular
tendency to produce more severe sensitization than
the others (data not shown).

The distribution of specific allergen sensitization
among the two age groups (Table 4) showed no
statistically significant differences. However, the
older age group generally tended to have a higher
sensitization rate to pollens (but not mite and
molds) than the younger age group.

Tlie analysis of the prevalence of polysensiti-
zation (Table 5) shows that 71 of the 109 subjects
(65.1%) were sensitized to more than one allergen.

< 25 Years a 25 Years
Fig. 2. Analysis of frequency of atopic sensitization with respeet
to age and nationality. *P<0.05 (non-Kuwaitis over 25 years
[/;=132] compared with non-Kuwaitis under 25 years of age
[n=58]). **P<Q.QQ3 (Kuwaitis under 25 years [̂ ;=1631 com-
pared with non-Kuwaitis of same age group [/7 = 5S]).

Table 4, Influence of age on sensitization to individual allergens among atopic

subjects

Allergens

House-dust mite

1 Dermatophagoides pteronyssinus]

Bermuda grass pollen

[Cynodon dactylon)

Mesquite pollen

[Prosopis juliflora]

Cajuput tree pollen

[Melaleuca leucadendron]

Chenopodium album pollen

Mold mix (mx2)

% Frequency

< 2 5 years

(n = 52)

55.8

50.0

36.5

23.1

48.1

13.5

of sensitization

> 25 years

In = 58)

50.0

58.6

43.1

27.6

55.2

13.8
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Table 5. Frequency of polysensitization among atopic subjects

No. of

allergens

1
2
3
4
5
6 (ail)

Total monosensitized

Total polysensitized

No. of subjects

sensitized

38
25
IB
22
7
1

38

71

% Sensitized

34.9

22.9

14.7

20.2

6.4
0.9

34.9

65.1

30 of these (42.3%) being sensitized to four or
more allergens.

Discussion
Kuwait is a desert country whose prevailing high
temperatures, low humidity, and scant vegetation
would suggest a low prevalence of allergy. This
study reports a high prevalence rate (44.2%) of
atopic sensitization to airborne allergens among
adult blood donors. Interestingly, this figure was
much higher for Kuwaiti nationals, of whom 50.2%,
and as many as 53.8% of men, were sensitized. The
prevalence rate among Kuwaitis is among the
highest so far reported for this age group. For
example, in a west London study, Sibbald et al. (3),
using the SPT with a range of allergens, reported
a prevalence of 44.0% for the 30-50-year age
group, while Foueard (5), using the same method,
reported a rate of 29% among Swedish medical
students. In a more recent study which employed
the same CAP-Phadiatop method as in ours,
Matricardi et al. (17) found a sensitization preva-
lence of 34.3% in a population of Italian soldiers
in the age range of 17-24 years. The value for a
comparable age group (18-20 years) in the present
study was 41.8% (50.0% among Kuwaitis).

To some extent, our study population may be
considered representative of the general popula-
tion of the same age and sex, in that allergic
diseases are not among exclusion criteria for blood
donation. However, blood-bank staff confirmed
that prospective donors with obvious symptoms of
asthma, severe rhinitis, or extensive atopic eczema
were usually excluded. Furthermore, patients who
have allergic diseases are unlikely to offer to
donate blood. In this context, it is likely that our
results represent an underestimation of the true
population prevalence for this age group. Tliis is
perhaps part of the reason for the rather low
prevalence of asthma (4.7%) and allergic rhinitis
(15%) in the study population in a country where

allergic diseases are known to be very common (8,
11), the other reason being that clinical diagnosis
of allergy was not specifically sought.

The reason for the high prevalence of atopic
sensitization among Kuwaitis compared with their
expatriate counterparts is uncertain. It is unlikely
to relate to smoking habits since the prevalence of
smoking (23-30%) was comparable in the two
groups. A number of possible explanations may,
however, be offered. Firstly, genetic predisposition
to atopy may be more common among native
Kuwaitis. Genes such as the HLA-DR2 and the T-
cell receptor (particularly TcRa) are known to be
associated with atopy (19, 20), but no linkage
studies of these or other genes in relation to atopy
have been done for the local population. Secondly,
it could be the result of a longer exposure to local
allergens or pollutants for the natives than the
expatriates, who are largely migrant workers in
constant movement. It is also possible that the
massive air pollution that occurred in 1991 when
the invading Iraqi forces ignited over 600 oil wells
contributed to the high sensitization rate, given the
well-known relationship between air pollution and
allergic sensitization (12-14). Tliis, however, is
difficult to assess, since, unfortunately, no preinva-
sion prevalence data are available for comparison.
The mere fact that the prevalence was much higher
among Kuwaitis, most of whom were exposed
to the oil fire smoke for many months, than among
the expatriates, most of whom left the country at
the time, is consistent with such a possibility. With
such a markedly higher frequency of allergic
sensitization among Kuwaitis than expatriates, one
would expect a higher prevalence of allergic dis-
eases in the former. Although such a trend was
seen (Fig. 1), the difference did not reach statistical
significance. This could be due to the fact that in
this population sample the degree of sensitization
was mild to moderate in most (90%) cases. It must
also be realized that patients with active or severe
allergic disease are unlikely to offer to donate
blood - a fact that must have contributed to the
possible underrepresentation of allergic patients in
the studied population.

Another important observation is that 38.9% of
all subjects who claimed never to have had allergic
diseases were found to be sensitized. Tliis suggests
that a large pool of sensitized, but asymptomatic
individuals exists in this population. Although not
all atopic individuals eventually develop allergic
diseases, they represent a particularly high risk
group, given the close association between the
prevalence of allergic diseases such as asthma and
rhinitis and that of atopy (21, 22).

All but two of the 112 Phadiatop-positive sub-
jects screened for the specific IgE were positive to
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at least one of the six allergens tested, a fact which
suggests that these allergens are largely responsible
for the sensitization of the population. Bermuda
grass, house-dust mite, and C album were the most
frequent sensitizing allergens (around 50% frequency
for each) among atopic subjects. This corresponds
to a prevalence rate of about 22% for each of the
allergens in the entire population, which may be
considered high in comparison with other values
for a normal population (15). Tliese results agree
broadly with the SPT positivity among asthmatics
in Kuwait, except for house-dust mite, whose
frequency has been reported to be very low (8,
10). Tlie authors attributed this low prevalence of
mite sensitization to the high temperatures and low
mean relative humidity, which are thought to
be unsuitable for the growth of mites (6). The
relatively lower frequency of sensitization to mite
in that study, in spite of the comparable values for
Bermuda grass and C album seen in the present
study, may reflect a lower capacity of mite sensiti-
zation to develop into asthma, since that study,
unlike the present one, was done only on asthmatics.
Tliis point is currently being assessed in asthmatics.
It is, however, important to point out that the
extensive use of air conditioners in Kuwait may
well have created the indoor climatic condition
conducive to mite growth.

Bemiuda grass pollens and, to a lesser extent, those
of C. albttm tended to cause more severe sensitiza-
tion than the other allergens. Wliether this relates to
a higher allergenic potency of these pollens or higher
abundance in the environment is not yet known.
Tliese plants, together with P. juliflora (mesquite),
occur abundantly in Kuwait, where they are
planted as shade or ornamental trees or for binding
sand. The analysis of the influence of age on the
frequency of sensitization revealed an interesting
observation. Sensitization frequency appeared to
increase with age, but only among expatriates. Tliis
suggests that younger Kuwaitis tend to become
sensitized much earlier than their expatriate counter-
parts, obviously accounting for the observed overall
higher prevalence of sensitization among Kuwaitis.
These observations are consistent with the possible
involvement of environmental and/or genetic fac-
tors in these differences, as discussed above.

Our results also showed a high prevalence of
polysensitization, as up to 65% of all sensitized sub-
jects were positive for more than one allergen. In
fact, as many as 42.2% of such subjects were sen-
sitized to four or more allergens. Polysensitization
has been associated with a heightened tendency to
evoke an IgE response, even to allergens in very
low concentrations, and that may, in turn, arise
from both genetic disposition and the duration of
exposure (5, 23).

Taken together, our results show that the preva-
lence of allergic sensitization among young adult
Kuwaitis is high and that, contrary to popular
belief, sensitization to house-dust mite and plant
pollens can be highly prevalent in a desert environ-
ment where the prevailing climatic conditions and
scanty vegetation would predict otherwise. Tlie
results have serious social and public health impli-
cations since the practices that make the desert
habitable (air conditioning and horticultural prac-
tices) may also encourage the generation of potent
airborne allergens.

Tlie high sensitization rate found in this study is
consistent with the high prevalence of allergic
diseases, especially asthma and rhinitis, in the wider
population and supports the notion that increased
allergic sensitization invariably leads to increased
allergic diseases. It remains to be determined to what
respective extents the genetic and the environmental
factors contribute to the high prevalence of allergic
sensitization and disease in this community.
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