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SurnmoÍy
I Bockground: Studies hove shown thot ollergens ore very imporiont sensitizing ogents in potients with osthmo.
Respirotoiy disorders such os osthmo ond ollergic rhinit is or" .orron in the Stote of Qùor."
f òUpcíive: To chorocterize the most fr"qu"Xt indoor ond outdoor respìrotory ollergens involved in bronchiol osthmo ond
olleroic rhinit is in the Stote of Qotor.
t Désiqn: A hosoitol-bosed orosoective studv conducted.
I Seniig: Allergy Loborotoryotîhe Homod'Genetol Hospitol ond Homod tutedicol Corporotion, Doho, Stoteof Qotor.
I Potien-ts: AdJi potients over l2 yeors of oqe dioqnosed with bronchiol osthmo ond/or ollerqic rhintis who were refer-
red for ollergy skin prick test. I l0ó odult potienìs r".òit"d with respiroto? oìseoses of suspecteJollergic origin who otten-
ded Allergy tl ini. oi th" Homod Generol Hospitol, during three yeors fror jonro ry 2OOl to'April 2003.-Totol òf t t 0ó whom
ó0Zwere" f " ro l " ,  l54 .g7" lond499weremoles(45 . lTo iondthe i rmeonwosoge30yeors  iZag l .
I Merhods: Skin Prick Test [SPT]wos performed on I l0ó potients for common ollergens whom The blood somple wos token
for meosurino specific lgE concentrotion.
I Resulttt ih"ru *"rà 110ó potients studied ond 5ó9 potients (5.l.4'.) hod positive skin prick test. All potients expressed
cl in icol  o l lersy,  464pot ients62"/" jhod osthmo ond rhini t is ,  28ó pot ienis (329ó) hod rhini t is  o lone ond l32 pot ients (15%)
hod osthmo ólone. The populotion somple hod o hiqher prevolence of ciioqnosed osthmo omonq femoles (32.7%l thon in
moles 129.8%l ond olso skin conditions such o, 

".r", io, 
piuritus, ond urticoio higher in femoles 1l.l7"Z"1thon moles 17 07"1.

Similorly, moles hod higher prevolence of ollerqic rhinit i 's (Bó.0?;) thon in femolès. there were 3lB (55.97o) potients whose
osthmo'developed befoie they were 1 0 yeors ol-d. Th" percentoge of osthmotic potients with o positive fomily history of osth-
mo wos 44"/".fhe mostcommon ollergens detected in orderof íreqrency were bermotophogoides Pteronyséimus (Óer p l) in
248 potients (4,| .6%1, Dermotophogàide.s Forinoe (Der f l l  in 220 poíients (36.9%1, Cock-rooch ollergen (Blo g l). iÀ 192
potients (32.2"/"1. The study sho*edJhot femoles ore more exposed to pollen, grosses ond tress, but moles ore mosily expo-
sed to mites ond insects. Furthermore, Molds ond Yeost were common omong moles.
I Conclusion: In conclusion, the frequency of indoor ond outdoor oliergeni in stote of Qotor, bosed on skin prick test study
showed the dominonce of hout" dust mites,'pollen, qrosses which or" rór" or less some to other countries with similor ond
even with different climote. Reduced exposure to theie ogents will help control roising severity of these disesose.

Key-words: Allergy - Skin Prick Tests - Indoor ond outdoor ollergens - Qotor.
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ronchiol osthmo, ol lergic rhinit is ond otopic ecze-
mo ore common ol leregic diseoses. Their prevo-
lence is increosing Wordlwide ( l  -5), ond is

omong the commonest couses of chronic i l l  heolth (ó).
Exposure to inholed ollergens is o noturol occurrence
in otopic ond non-otopic individuols .  Only otopic indi-

( l )  Depor tement  o f  Med ic ine ,  Pu lmonory  ond A l le rgy  D iv is ion

12)  Depor tment  o f  Med ico l  S to t i s t i cs  ond Ep idemio logy
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viduols show o meosuroble response like ond snee-
zing, rhinorheo ond wheezing (7-8). Skin prick test
(SPT) is o voluoble diognostic test for determinig ùe
possible tr iggers of osthmo ond rhinit is (9). l t  con help
determining reoctivity to ollergens ond their prevolence
in the community.

In most countries, sensitizotion to house dust mites is o
leoding couse of ollergy ond the exposure to these
ollergens is one of the couses of increosing coses of
ollergy worldwid e (7-91. Although, this moy be due to
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chonges in diog.nostic proctice thot the increosed pre-
vqlence moy reloted to diognostic tronsfer or o true
increqse in prevolence of symptoms is o true pheno-
menon ( l  -5 ,  l0- l  I  ) .  Diognosis  of  on o l lerg ic  d isorder
is lorgely bosed on medicol history, *hére con be
confirmed by meons of meosur"r.niof ontigen-speci-
f ic  lg f  levels  or  sk in tesrs ( i2-13)  The uolJ"  of 'sk in
tests ond. ol lergen-specif ic lgE for predict ing sympto-
motic ollergy in potients hos been 

""oLoi"d 
in

Western (4-8,  12-141 ond in  the Arobion Gul f
Countr ies,  Soudi  Arobio ( l  5  I  ó)  Kuwoir  (17 18)  ond
UAE (e- I e).

D,oto regording ihe prevolence of reoctivity to different
ol lergens in otopic potients in .he Stote of botor is loc-
king. This hos prompted uS ic r-evie* ol l  the results of
skin prick test ing in otop,c pc-ients evoluoled in our
loborotory during the period cefween Jonuory 2OOj
to Apri l  2003. The oim of present study is to chqrocte-
r ize the most frequent indoor ond outdoor respirotory
ol lergens involued in  bronchic l  osthmo ond'o l lerg ic
rhinit is omong odult potients in rhe Stote of eotor. 

'
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PATIENTS

This is o hospitol-bosed prospective study bosed on
l , l0ó pot ients wi th respi  rotory,  ophtholmologic
diseoses of suspected ol lergic origin, ond dermotJlo-
gicol ol lergic diseoses *ho ottendàd qsthmo ond ol ler-
gy.cl inics ot the- Homod Generol Hospitol,  over o per-
iod two yeors fro-m Jonu ory 2OOl to April 200i. A
comprehensive informotion on potients included were:
potients' oge, sex, diseose history ond fomily history
of otopic, respirotory ollergy, ollergic rhinitit, whee-
z.ing, _durotion of symptori, hittory of osthmo, ond
skin ol lergy diseoses.

SKIN TESTING

All potients stopped onti hishomines for 5 doy prior to
skin testing. Active urticorio or eczymo were controin-
dicotions to skin test. Allergy skin tests were corried out
occording to the prick technique (20). The procedure
for Skin prick.test ing ISPT] wos stondord, using "stol-
lerpoint", on the volor surfoces of the for"omrl Either
histomine chloryhydrote l% or codeine phosphote I %
wos used os positive control, ond glycerol-pl-renol nor-
mol soline os negotive control. AlÉrgy skin test mote-
riol consists of Jtondordized simpte oqueous extroct
(stol lergen, Fronce) of protein from' Dust mites,
Cockrooch,ond Cot donders. The test storts with o
drop of eoch extroct ploced on the volor surfoce of the
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f o reorm,  then  o  s tondord  (s lo l l e rgen ,  F ronce)
Loncetters is used io punct 'ure the skin throuqh the drop
forcing o smoll  omount of the extroct ;nto thi skin Test
is meosured in mil l imeters, oncj is cors,de,-ed posit ive
if  o wheol ond f lqre reoction ot Ieost 3 mr" deveiops ot
the sk in s i tes wi th in l5  minutes oÉter  tesr ino c^o consi -
dered highly positive if the *heel dioréte, s rnore
thon o posit ive control.  A wheol of ot leost 5mm in dio-
meter with o negotive phenol-sol ine control *cs consi-
dered o positive response.A negotive test with o posi-
tive control is considered negotive.

CHOICE OF ALLERGENS

Pollinic ollergens were selected in occordonce with o
survey of the notive ond imported floro in the Qotor
ond from preliminory doto obtoined by one of us
(HAS). Other clossicol inholont ol lergens, e.g. mites,
onimols, insects were odded to pollinic éxtrocts.
Allergenic extrocts were obtoined from vorious monu-
focturers (Stol lergenes Inst i tut Merieux, Bencord,
Hollister-Stier). Some of these componies hqve since
merged with other groups qnd ore not known under
those nomes onymore. All potients were tested with o
bottery of ll5 ollergens. Some other ollergens were
used from time to time.

STATISTICAT ANATYSIS

The Stotisticol Pockoge for Sociol Science computer
progrom (2,ì) ISPSS] wos used for stotisticol onolysis.
Doto ore expressed os meon ond stondord deviotion
(SD) unless otherwise stoted. Chi-squore onolysis wos
performed to test for differences in proportions of cote-
goricol voriobles between two or more groups. ln 2 x
2 tobles, the Fisher exoct test (two-toiled) wos used ins-
teod of Chi-Squore, in porticulor, when somple size
wqs smoll. the Peqrson's correlotion coefficient wos
used to evoluote the strength of qssociotion between
voriobles. The level p<0.05 wos considered os the cuF
off volue for signif iconce.

W:WMW,ffiWffiffi

There were I l0ó potients studiedof whom 607 were
femoles (54.9 %) ond 499 were moles (45.1%). Their
meon oge wos 30 yeors (12-48). The subiects were
from dif ferenl notionql i t ies, ó98 were Qotoris (ó3.1 %l
ond 408 were non-Qotoris (36.9 %). A rorol of 569
potients (51 .4%l hod posit ive skin prick resr. Al l
potients expressed clinicol ollergy, 4ó4 potients (52%l
hod osthmo ond rhinit is, 28ó potie nts (32%) hod rhi-
nit is olone ond I 3Z potients ( l  5?ó) hod osthmo olone.
Ihe chorqcterist ic of populot ion ond subiect studied



ore summorized in toble l .  The populot ion somple
hod o higher prevolence of diognosed osÌhmo omong
femoles (327%l thon in moles (29.8%l ond olso skin
condit ions such os eczemo, pruri tus, ond urt icorio
h igher  in  femoles 19.1%%l thon moles (7 .0%l.
Similorly, moles hod higher prevolence of ol lergic rhi-
nit is (8ó.0%) thon in femoles.

Toble 2 shows the distribution by oge of skin prick test
results omongst the I 10ó potients studied. Skin prick
testing showed thot, 5ó9 polients (51 .4%l hod positive
results, ond 537 potients (48.6%l were found to be
skin test negotive ond there were 3.|8 (55.9%l
potients whose osthmo developed before they were l0
yeors old.

The percentoge of osthmotic potients with o positive
fomily history of osthmo 144%l is shown in toble 3.
Results from other studies ore included for comporison.

In the presents study, the most common ollergens deÌec-
ted in order of frequency were Dermotophogoides
Pteronyssimus (Der p l) in 248 potients 141 .6%1,
Dermotophogoides Forinoe (Der f ll in 220 potients
(36.9%1, Cockrooch ol lergen (Blo g l)  in 192 potients

(32.2%1, toble 4 presents sensitivity to oeroollergens,
pollens, grosses ond trees by gender. As con be seen
from this toble femoles qre more exposed to pollen,
grosses ond tress, but moles ore mosily exposed to
mites ond insects.

toble 5 shows sensitivity to oeroollergens Molds ond
Yeost by gender. As con be seen from this Toble, moles
ore more exposed to molds ond yeost thon femoles.

Totol lgE level (>241 lU / ml) wos strongly ossocioted
with doctor-doignosed osthmo (p.0.01) ond ol lergic
rhinit is (pcO.00l ),  otopy (p<0.0001 ) ond the presen-
ce of specif ic lgE ontibodies to gross pol len (pc0.001),
mite (pcO.001 ) ond cockrooch"t (p. 0.0.|),  ( toble ó).

"{ffiW,WffiW#Wffi,Wffi,WWWM

Allergen exposure con produce ollergic sensilizotion
in geneticol ly susceptible persons result ing in sympto-
roii. osthmo on re-exposure 1221. Bronchiol osthmo
preuolence is increosing worldwide ond substqntiol
populctìon of potienÌs with osthmo 28-78% in the wes-
tern world report coexist ing ol lergic rhinit is 123-25l, in
our study osthmo ond rhinit is co-existed in 569
potients (51 .4%). As ol lergy is defined os on exoge-
roted immune medioted response to vorious oller-
gens. Atopy is the genetic susceptibility to develop lgE
ontibodies in response to exposure to ollergens, ond
is ossessed by postive skin test.

Toble 2 : Distribution of I l0ó osthmotic potients occording to skin
prick test reoctivity ond oge of onset.
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Toble 3 : Positive fomily history of osthmo in porents or first-degree relotir
Toble |  :  Chorocterist ics of the populot ion by gender (N = 1 l0ó).
NS = Not-s ignificont
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Asthmo ond ollergic diseose ore recognize4 to,hove

increosed *orld*ide (2-8) in ossociotion with whot is

,r""fi" referred to os "Westernizolion" which is pro-

UotÍu'ot"oter offluence of society 11-2, 9- I 0, I 5- 1 9)'

iÈ Gr"nt study reveoled thqt there seems to be o

treni for the number of skin test positive potients to

;;;;";" os the oge of onset of symptoms is increosed'

The opposite occired in skin negotive potients,(toble

ti; ifi! fi"ii.g is consisring withtùer reported study
in 'UAE (9) ,  in  Úf  ( , l3)  ond in  Kuwqi t  ( l  Z,  18) '

Mony Vpes of ollergens moy be present in the environ-

,".í .í.a roy l"o'd to sensitizotion ond respirotory

;iÉrgy (9-.15-i9). Common indoor ollergens include

h;r; dust mites, onimol donders,ond cockrooch oller-

qens  (25) .  Sk in  îes '  ' a : - '  - '  :  - :  -+ : : - - :  - :? :  - : - - -

iely in clinicol proctìce - 3'::- : ' :-:s'3-' ': :?'":-

otopy in potients with ostnrnc cntr : ' : :- -3"1'-

toni i iognostic test to determin fr iqce'= : i  : ' -- :  :- :

rhinit is ód continues to be the methoc cj:^3 13 *-3-

the skin is suitoble for tesling' Compored to î '' *3 '=51

it is eosy, fost, cost effective-sensitive, ond mulrìp e ' ?'-

gens con be tested of the some time ond result is knot'-

in l5 minutes. ln the present study we sho*ed the pre-

uol"n." of house dust mites 143.2%l which is compo-

,oUt" to other counteries 114,22-22), ond not surprising

in Qotor environment, (hot ond humid during summer

;".t1, ;tively humid throughout the Yegr): where

;il;;í;t ÈJr'" is fitted *itÉ corpets 'nd oir condi-

tions with reduced noturol ventilotion'

Toble 4 : sensitiviiy to oeroollergens , pollens, grosses ond trees by gender'

NS = Nof-signif tcont.
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The second most frequent ollergen in our sÌudy is coc-
krooch, which is on importont source of respirotory
ollergy (26 271. Socioeconomic stotus ond roce ore
independent risk foctors in cockrooch ollergen expo-
sure both in house ond school settings 126-28), with o
cleor dose response relotionship between cockroqch

ollergens exposure ond sensilizotion in children with
osthmo. Our potients were tested to Germon cockroo-
ch (Blottelo Germqnico) ond 32.2% of potients tested
hod o postive SPT to cockrooch regordless of notionq-
lit"y or sex, (toble 4). Although mony homes show no
visuol evidence of cockroqch infestotion they hqve

Toble 5 : Sensiiivity to Aeroollergens {Molds ond Yeost} by gender.
NS = Nof-signíficont.

Tqble ó : The ossociotion between elevoted lgE level l>241 lU/ml) ond ollergic diseoses
otopy ond SPT in studied subjects.
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p < 0.001
p<0.01
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been found lo hove significont evidence cockrooch

ollergens 127-28ll.

A comporison of skin prick test,results from different

l"*tlJt tht*"a different prevolenc rotes such os in

Úit"i Rrob Emiroles (9-]9), \61'6"/"1 ' Kuwo'r-t (80%)

ú';-ùi s*ai n'obio isszi (t5lr ond uK (óó%) (13)'

nrrtrolio (ronged between 31 '67"-77'6%l 18' l0' l2)

i;.. 
"^tt"tely 

hlgh incidence of pollen hypersensiti-

vity. A low incidence of pglq hypersensitivity hos-been

;ó";àJ frot iingoPore 1!"1 129) ond Fronce \,12'7%)

t4i in" present ;tiy finding is-consislent with other

i"fort"d srudies in Soidi Aroblo (15)'  in Kuwoit {17 18)

;T#;h", port, of the world such os in Ausrroliq (.12),

in Uf (13), in Fronce (4) ond in Spoin (30)'

Our f indings suPport the hypothesis thot osthmo is q

,ririi".i.r' iot dir"ore reloted'to both environmentol (2,
')'-Z'n,"Sl) 

ond g"t"ti.t foctors (,l,ó, l7 ' 20-32)' The

*Éii"" .ontribrÍon-ol g"n"tic ond environmentol foc-

tors ore not yet cleor. H-o*eue1 our resuhs of o higher

p;;";i;;" of fo'ily historv with .ollerslf :""11'oto'
diseoses strongly supports the hypothesis lhot they ore

inherited ( l  ó, 17,30-32lr '  The ossociotton ot osrnmq'

ollerqic rhinitis ond eczemo in the some potient hos

;:"."il'l"i-tiC, I i,-zo szl, but the exoct mode of
oenetic inheritqnce or lronsmrssion for osthmo is stil l

ili:;;;;,riin"ìst, the repo*ed from Trisron do Cunho

ih'i;;rt ,l;in ,ur"t positive Qotori polients hod o.posi-

ìirl"f"rify Lirt"ry incidence of 
'less 

thon holf thot

;;#i ì; ,ilÉr posirive osrhmoric in rhis srudy.

In conclusion, the frequency. of indoor ond outdoor
^ll^'^o^. in .tnte .,f Cjotor.' bosed on skin prick test
ollergens in stote of Qotor,

outdoor
pnc

ilU'i;;;i il do'ìnon.e or hous" i::l1'll''^[1:J l \ J L l /  J r r v r v  . t  .  , l

Én,'grottes *hich ore more or less .?'.rnilol lÎ-"]l^"t
i . , i . ir i", *th similor ond euen wìth different cl imote.
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