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Patients diagnosed with bronchial asthma (BA) were prospectively enrolled
to assess their allergen spectra and atopic status. The patients came from
five major cities (Ankara, Izmir, Samsun, Elazig, and Adana) m different
regions of Turkey. Atopic status, total IgE levels, and allergen spectra
were determined in 1149 patients and 210 controls who were spouses of
the patients sharing the same environment but not consanguinity with the
patients. Total IgE levels were significantly higher in the asthmatic patients.
For both groups, total IgE levels were higher in both atopic and male
subjects. Atopy rates were 42'\, in asthmatics and 26.1",, in controls,
declining notably by age in both groups. The most comtnnon allergen in
both groups was house-dust mite (HDM), which was more frequently
detected in coastal regions (Samsun, Izmir, and .Adana). Aiiergen spectra of
the patients included HDM, pollens, cockroach, pet animals, and molds
in decreasing order of frequency. Phleum pratense and Artetiiisia vulgari.s were
the most common pollens in all regions, whereas Olea europaea was the
most common in Izmir. Pollen sensitivity was least frequent in Elazig. Eor
all ofthe regions, pet sensitivity was less common than, and mold
sensitivity was comparable to, that of Western countries. In conclusion,
BA patients in Turkey displayed significant differences in their allergen
spectra and total IgE levels from control subjects and BA patients in Western
countries.
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Atopy is defined as sensitivity to common aeroaller-
gens which can be demonstrated by skin tests and
specific IgE in the serum. Its association with both
bronchial asthma (BA) and other allergic diseases is
well established as the major identified risk factor for
these disorders. The prevalance of atopy among
adult patients with BA has been reported to range
from 30'\, to 50"o in different countries (2, 10). Al-
lergen spectra of atopic patients exhibited differences
not only among countries, but also between regions
ofthe same country (13). Variations in geography,
climate, and social and possibly ethnic factors may
account for these differences. Like a bridge, Turkey
is located between Europe and Asia, and all four
seasons can take place in different regions of the
country at the same time ofthe year. Coastal regions
of Turkey in the north, west, and south have a warm

and humid climate, w hereas central and eastern parts
have dry weather with hot temperatures in summer
and a long, snowy winter. It is supposed that all
these factors concurrently result in differences in
both the indoor and outdoor fauna of the country,
differences which influence the allergen spectra of its
population. Since these data should play an impor-
tant role in both evaluation and treatment, we con-
ducted this study to assess the atopic status and
allergen spectra of BA patients in Turkey.

Materials and methods

Patients previously diagnosed with BA by chest spe-
cialists were prospectively surveyed in five major
cities (Ankara, Samsun, Izmir, Elazig, and Adana)
in different regions of Turkey from October 1991 to
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October 1992. A total of 1149 asthmatic patients
and 210 controls who were spouses ofthe patients,
sharing the same environment but not exhibiting
consanguinity, were evaluated. Although we planned
to form a separate control group for each region, 322
patients were single, and exclusion of 85 spouses
who were working abroad, 412 who refused to par-
ticipate in the study, and 120 who were consanguin-
eous resulted in a sample of 210 controls for the
whole country.

The five major cities were selected on the basis of
each being representative of a population of at least
200000 settled in different regions with different cli-
mates. Geographic and meteorologic data of these
five cities are presented in Table 1.

A questionnaire was filled in by investigators via
interview, comprising questions on age, sex, smok-
ing status, medical history of asthma, pets at home,
and atopic heredity.

Atopy was assessed by skin prick test (SPT) re-
actions to 14 allergens commercially available in liq-
uid form. SPT was not performed in pregnant sub-
jects or those with dermographism, and total IgE
levels were measured in those who accepted blood
drawing. SPT was performed as described by 0ster-
balle et al. (12). Drops of allergen extracts were
placed on the volar aspect of the forearm and were
penetrated with a lancet having a 1-mm point. Ex-
tracts of timothy, mugwort. Parielaria officinalis. Olea
europaea, hazelnut, birch, Dermatophagoides pieron-
yssinus (Dpi). D. farinea (Df). cockroach, cat, dog,
horse. .-Mternaria altcrtniUL .Aspergillus fumigaius,
and Cladosporium herbarum., purchased from Greer
(USA) and AI.K (Denmark), were employed. His-
tamine 1 mg mi and saline were used as positive and
negative controls, respectively. Resulting wheals were
measured after 15 min. The largest horizontal and
perpendicular diameters w ere recorded, and the geo-
metric mean was calculated. A mean diameter of at
least 3 mm was considered positive. Subjects were
considered atopic if they had at least one positive
SPT reaction to common allergens.

Total serum IgE (Phadebas^ PRIST) v\as mea-

sured using the method recommended by the manu-
facturer (Pharmacia AB, Sweden). Measurements
were randomly performed in 64% of asthmaties and
73% of controls due to financial limitations.

Comparisons were made via Student's r-test, the
chi-square test, and unpaired r-test as required. P
values less than 0.05 were considered significant.
Eogarithmic values were utilized for comparison of
total IgE levels, and 95% confidence limits were
calculated for differences where appropriate.

Results

A total of 1149 asthmatic patients and 210 controls
were enrolled in the study. There were 801 women
(69.7%) and 348 men (30.3°o) in the patient group,
and 38 women (18.1 "„) and 172 men (91.9%) in the
control group. The cause of female predominance
among asthmatics is unclear. Distribution of patients
and controls regarding age, sex, smoking status, and
place of residence are shown in Table 2.

Ofthe BA group. 147 patients (12.8 " J then had
pets, and 89 (7.8",,) had had them in the past. Those
pets at home were either cats (66%), birds (19.7"(;),
or dogs (10.9"y). There was no significant difference
between sexes or regions in relation to having pets
{P{}{)5)

Contro) group

Table 2. Demographic data of patient and control groups

Patient group

Male Female Male Female

Total (%! 348(30.3) 801(69.7) 172(81.9) 38(18.1)

Mean age+SD 40.4+14.4 39.7+12.9 42.7+10.8 42.8+12.2

(minimum-maximum) (15-91) (15-84) (24-73) (18-68)

Smoking status (%)

Smoker 47(13.5) 86(10.7) 85(49.4) 2(5.3)

Ex-smoker 130(37.4) 80(10) 33(19.2) 0

Nonsmoker 171(49.1) 635(79.3) 54(31.4) 36(94.7!

Location

Ankara 124 335 73 10

Adana 60 128 16 2

Elazig 78 153 32 14

Izmir 51 93 19 9

Samsun 35 92 32 3

Table 1.

City

Ankara

Adana

Elazig

Izmir

Samsun

Geographic and meteorotogic data of fivi

Reiativ

Altitude

(meters) 07 am

845 65

1100 45

2 64

2 74

e humidity

14 pm

35

45

25

43

75

e cities in Turkey

Temperature C

(daily mean)

m;n,murT

3.8

9.2

4.0

9.5

9.0

* Mean rainfall was based on means for last 65 years in JL

and daily temperature are given for June 1992 (11).

1 maximum

36.4

42.8

37.8

41.3

32.6

me. Mean relatu

Mean

rainfall

(mm)*

6.8

2.7

12.5

'e humidity

Table 3. Allergen spectra of atopic indiv

Mites

Pollen

Cockroach

Dander

Moid

Male

(n=347)

100

63

43

27

16

Patient group

%

28.8

18.2

12.4

7.8

4.6

Female

250

141

96

67

43

Iduals m

1 %

31.6

17.8

12.1

8.5

5.4

patient and control groups

Male

(n=171)

34

11

19
4

3

Control group

Female

% (n=36)

19.9 7

6.4 4

11.1 4

2.3 2

1.8 2

%

19.4

11.1

11 1

5.6

5.6
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Table 4. Allergen spectra of atopic asthmatics in relation to place of residence

Ankara Elazig

M
(123)

17.1

19.5

8.1
7.3
3.3

17.1

14.6

13
11.4

7.3
7.3
6.5
6.5

5.7
4.9
2.4

2.4
2.4
1.6

F
(331)

23.3

18.1

10.9

9.4
6.3

21.8

20.5

12.1

10.6

8.8
5.1
5.1
3.9

5.4
5.4
3.6

3.9
3.3
2.7

M
'78)

18
5.1

18
3.9
1.3

18
15.4

3.9
3.9
1.3
2.6
_
1.3

2.6
2.6
3.9

-

1.3
3.9

F
(150)

22
5.3

13.3

3.3
2.7

20
19.3

4
3.3
2.7
2.7
1.3
0.7

1.3
2.7
2

1.3
2
2

M
(60)

43.3

26.7

8.3
15
6.7

41.7

40
15
13.3

6.7
5

11.7

10

8.3
8.3

10

1.7
3.3
3.3

F
(127)

44.1

16.5

11.8

17.1

3.9

42.5

38.6

13.4

3.9
1.6
5.5
7.9
5.5

3.9
0.8
3.9

24
1.6
2.4

M
(35)

42.9

17.1

17.1

2.9
5.7

42.9

42.9

8.6
2.9
2.9

11.4

2.9
5.7

_

2.9
-

5.7
2.9
_

F
(90)

60
30
13.3

15.6

10

58.9

48.9

18.9

18.9

18.9

10
11.1

12.2

11.1

10
6.7

5.6
6.7
4.4

M
(51)

47.6

25.5

15.7

9.8
7.8

41.2

43.1

13.7

9.8
7.8
5.9

21.6

5.9

7.8
-
3.9

5.9
5.9
3.9

F
(93)

32.3

26.9

14
8.6
4.3

29
28
10.8

12.9

7.5
6.5
7.5
4.3

5.4
2.2
5.4

2.2
2.2
3.2

Mites

Pollen

Cockroach

Dander

Mold

Dpt

Df

Phleum pratense

Artemisia vulgaris

Parietaria officinalis

Betula verrucosa

Olea europeae

Hazelnut

Cat

Altemana alternata

Aspergillus fumigatus

Cladosporium herbarum

SPT could not be performed in one male and 11
female patients, and one male and two female eon-
trols. The atopy rate, which was 42% in patients and
26.1% in controls, declined notably by age in both
groups. Smoking did not affect the atopic status in
either group. Allergen spectra of both BA and con-
trol groups, and allergen spectra of atopic patients
in relation to different cities are shown in Tables 3
and 4, respectively. The most common allergen in
all regions was house-dust mite (HDM). HDM

sensitivity was _significantly more common at sea
level (Samsun, Izmir, and Adana) than at high alti-
tudes and in internal regions (Ankara and Elazig)
{P<0.05). Pollen sensitivity in the BA group was
significantly less frequent_in Elazig than in the other
four cities (/*< 0.001 for Izmir, Ankara, and Adana;
P<0.0\ for Samsun). Timothy and mugwort were
the pollens most frequently responsible for hyper-
sensitivity in all cities but Izmir, which had O. eu-
ropeae as the most frequent pollen. Because the con-

Table 5. Correlation of IgE with age. atopy, and smoking status*

Total

Age

<29
30-44

45-59

>60
Smoking status

Smoker

Ex-smoker

Nonsmoker

Atopic

Nonatopic

Male

n=218

122.5(150.9,

140.9(219.2.

171.4(239,

82.4(115.5,

69.3(139,

150 (297.7,

100.9(142.7,

140.3(183.8,

211.3(160.5,

86.5(114.8,

Cl

99.4)

90.6)

122.8)

585.8)

34.6)

75.5)

71.4)

107)

278.2)

65.2)

itient group

Female

n=520

91.6(104.4,

141 (186.1,

108.4(131.7,

60 (77.4,

41.5(61.3,

95.7(149.3,

101.4(150.9,

89.9(103.9,

180.3(214.2,

53.7(63.5,

Ci

80.4)

106.7)

89.2)

46.5)

28)

61.4)

68.1)

77.8)

151.7)

45.4)

Male

. = 125

62.4(81.2,

33.3(99,

58.7(86.1,

88.3(137.4,

47.1(119.9,

58.2(83.7,

51.6(94.3,

79 (133.1.

138.3(240.4,

47.9(63.9,

Control group

Cl

47.9)

11.1)

40)
56.8)

18.5)

40.5)

28.3)

47)

79.5)

35.9)

Female

.=:28

25.6(47.7,

-
52 (138.9,

-
-

-
-

24 (45.2,

40.5(102.2,

15.5(34.

Cl

13.8)

19.5)

12.8)

16)

* Numbers indicate geometric means with 95% confidence intervals (Cl). Groups of less than 10 persons are not included in statistical analysis.
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trol group was not large enough for comparison in
each city separately, statistical analysis of control
and patient groups was performed for the whole
study group at once.

Total IgE levels were assessed in 89] persons
(Table 5). Totai IgH levels were significantly higher
in men in both groups (/'< 0.05 for both groups). IgE
levels were significantly higher for both sexes in the
patient group (/*<0.001). IgE levels of both atopic
and nonatopic female patients were significantly
higher than those of women in the control group
(/*()()() 1)

Discussion

Thorough clinical and laboratory evaluation forms
the basis for successful treatment of BA. Anti-
intlammatory therapy is the cornerstone of treat-
ment; however, if the patient is sensitive to an aller-
gen, avoidance should be given priority. Allergens to
which asthmatic patients are sensitive vary greatly
among countries and even different regions of the
same country. Detection of atopy and allergen spec-
tra by SPT has an important role in epidemiologic
studies of BA. In Turkey, sensitivity to HDM was
the most significant risk factor for patients with BA
in all tive cities. Temperature and humidity, as well
as abundance of carpeted surfaces and textile cloth-
ing, and absence of a standard ventilation system,
collectively favor infestation of mites indoors. When
all these factors are combined, it is not surprising
that atopic persons show a high percentage of mite
sensitivit}. Sensitivit\ to cockroach, which is one of
the important indoor allergens attracting attention in
the field of allergy nowadays. was detected in simi-
lar ranges in all regions.

Sensitivit) lo other allergens was variable amonu
cities. The ratio of BA patients with sensitivit} to
pollens was signiticantK lower in Elazig in eastern
Ttirkev, which is 1 100 meters above sea level and
has a harsh climate and relativelv scant herbal flora.
In addition, its population is characterized by lower
socioeconomic stattis and negligible immigration.
Since (). europaea is cultiv ated in the Aegean region,
il is the most common pollen allergen in Izmir.
v\ hereas timothv and mugw ort are the most common
in others. (). citropeac is not planted in Elazig and
sensitivitN to the olive tree is almost nonexistent
there. Birch is rarelv encountered in the eastern re-
gions in the vicinitv of the Caucasus (6). Hazelnut
is plentiful on the northern coast of Turkev. w hich
is one ofthe major growers ofthe world. Birch sen-
sitivit} is in the range of 2.6-1 1.4",,. and hazelnut
sensitivity 0.7-12.2",, in all regions. There is cross-
reactivit} for sensitivity between hazelnut and birch,
and this cross-reactivit} might be responsible for the
high ratio of sensitivity to birch (8). The fact that

similar ratios of sensitivity to birch were obtained in
all regions except Elazig, in which hazelnut is not
planted, supports this explanation. Sensitivity to pet
animals in the BA group was much lower than that
reported in Western countries because keeping pets
and contact in daily life with horses are rare in Turkey
(4, 7).

Previous studies have shown a close relationship
between asthma and level of total serum IgE (3).
Total IgE levels of healthy adults have not previously
been investigated in Turkey. Eor both patient and
control groups, total IgE levels of men were signifi-
cantly higher than those of women (/'<0.05 for
both). There is an ongoing debate regarding the in-
fluence of sex on IgÊ  levels (1, 9). A possible expla-
nation derives from the fact that IgE levels are in-
fluenced by smoking; thus, men, who have higher
smoking rates and possibly more frequent exposure
to both occupational and nonoccupational allergens
outdoors, may have higher IgE levels (14, 15). How-
ever, our study does not support the hypothesis that
smoking affects total IgE levels. Total IgE levels of
nonatopic control subjects were higher than those
of a comparable population from Western countries
(1, 9), but similar to those of neighboring countries
(5).

In conclusion, the first epidemiologic study on
allergic characteristics of BA in Turkey has revealed
atopy as an important risk factor, and HDM is the
major allergen of sensitivity in both patient and con-
trol groups. Presumably, detailed studies of allergic
status in BA patients, together with ectoparasito-
logic and pollen investigations, will help to establish
more realistic management guidelines.

Acknowledgments
fills stud\ was supported by grants from the Scientitk' and Tech-
nical Research Council o[ Turkey. Medical Sciences Research
Cirant Comnnttec (grant no, TAG-0759). The authors thank Dr
Rcha Alpar lor his assistance in statistical computations.

References

1 BARBEt RA. HALONEN M. LEBOWITZ M. Bt=RROv\'s B.
Distribution o\~ IgE in a comnuinit_\ population sample: cor-
relations with age. sex and allergen skin test reactivity. J
Allei-g\ Clin Immunol 1^81: 68: 106-11.

2. Bl RROV\ s B. LEBOV\'iTZ MD. BARBEE RA, Respiratory dis-
orders and allergy test-skin test reactions. Ann Intern Med
1976: 84: 134-9.

3. BL RROws B. MARTINEZ FD. HALONEN M. BARBEE RA.
CLINE MG, As.sociation of asthma with serum IgE and skin
test reactivity to allergens. N Engl J Med 1989: 268: 271-7.

4. CLINE DM. BURROWS B. Distribution of allergy in a popu-
lation sample residing in Tucson. Arizona. Thorax 1989: 44:
425-31.

5. GRIGOREAS C. PAPPAS D . GALATAS ID. KOLLIAS G.
PAPADIMOS S. PAPADAKIS P. Serum total IgE leveLs in a

454



Allergic status in Turkey

representative sample of a Greek population. I. Correlation
with age, sex. and skin reactivity tu common aeroallergens.
Allergy 1993: 48: 142-6.

6. GURPINAR T. Herbal floral characteristics in Turkey [in
Turkish]. Istanbul: Redhouse Publication. 1978: 32-51'.

7. HENDRICK DJ, DAVIES JR. D'SOUZA MF. PEPYS J. .An
analysis of skin prick test reaction in 656 asthmatic patients.
Thorax 1975: 30: 2-7.

8. HiRSCHWEHR R. VALENTA R. EBNER C. FERREIRA F.
Identification of common allergenic structures in hazel pollen
and hazelnuts: a possible explanation for sensitivity to hazel-
nuts in patients allergic to tree pollen. J Allergy Clin Immunol
1992: 90: 927-36.

9. KALYONCU AF. STALENHEIM G. Serum IgE levels and al-
lergic spectra in immigrants to Sweden. Allergy 1992: 47:
277-80.

10. Moss RB. ..\ilergic etiology and immunology of asthma. Ann
Allergy 1989: 63: 566-77.

11. NATIONAL METEOROLOGY BUREAU OFTURKE\ . Office of
Research. Data on file, 1994.

12. OsTERB.ALLE O. WEEKE B. .'\ new lancet for skin prick
testing. Allergy: 1979: 34: 209-12.

13. PEAT JK. WOOLCOCK AJ. Sensitivity to common allergens:
relation to respiratory symptoms and bronchial hyper-
responsiveness in children from three diflerent climatic areas
of Australia. Clin Exp Allergy 1991: 21: 573-81.

14. SHIRAKAWA T. MORIMOTO K. Eifestyle efTect on total IgE.
.Allergy 1991: 46: 561-9.

15. ZETTERSTROM O. OSTERMAN K. MACHADO E. JOHANS-
SON SGO. .Another smoking hazard: raised serum IgE con-
centration and increased risk of occupational allergy. BMJ
1981: 283: 1215-17.

455




