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Aim. De ter mi na tion of prev a lence of sen si ti za tion to Dermatophagoides pteronyssinus, Dermatophagoides farinae
(pyroglyphid mites), Lepidoglyphus de struc tor, and Tyrophagus putrescentiae (non-pyroglyphid mites) in ur ban con ti nen tal
Croatia.
Methods. Spe cific IgE (sIgE) and skin prick test (SPT) for D. pteronyssinus, D. farinae, L. de struc tor, and T. putrescentiae
were per formed in 67 men. SPT was per formed with Epipharm-ALK al ler gens. A urtica (D+d)/2 of 3 mm or greater was con -
sid ered a pos i tive skin re ac tion. SIgE was mea sured by immunoCAP tech nol ogy (UNI CAP). Values <0.35 kUA/L were con -
sid ered non spe cific and >0.35 kUA/L in creased.
Re sults. The prev a lence of sub jects with pos i tive SPT was 35.8% for T. putrescentiae, 26.8% for L. de struc tor (26.8%), and
22.4% for D. pteronyssinus and D. farinae. The prev a lence of in creased sIgE for D. pteronyssinus and D. farinae was 23.9%,
fol lowed by T. putrescentiae (22.4%), and L. de struc tor (14.9%). Among sub jects with in creased IgE to D. pteronyssinus there 
were also in creased IgE for D. farinae in 94%, for T. putrescentiae in 75%, and for L. de struc tor in 50%. Mean urtica di am e ter
dif fered only for L. de struc tor be tween non spe cific and in creased sIgE val ues in sub jects with pos i tive SPT (3.7± 0.7 mm vs.
6.2±2.8 mm; p=0.004). Sen si ti za tion to stor age mites was ac com pa nied by re spi ra tory symp toms in sim i lar pro por tions as that 
to house dust mites (51.8% and 54.5%, re spec tively; p= 0.8527).
Con clu sion. Sen si ti za tion to non-pyroglyphid mites is pres ent in the gen eral ur ban pop u la tion of Croatia in sim i lar pro por -
tions as to pyroglyphid mites, with the same range of re spi ra tory symp toms. Testing with stor age mites should be con sid ered
rou tine allergological di ag nos tic pro ce dure.

Key words: al ler gens, dust; atopic hy per sen si tiv ity; Croatia; housedust; hy per sen si tiv ity, im me di ate; IgE; skin test

Nu mer ous stud ies have shown that sen si ti za tion to
dust mites is sig nif i cantly in creas ing all over the world
(1), Sen si ti za tion is caused by a num ber of an a tom i cally
dif fer ent mites, par tic u larly from the Pyroglyphidae,
Glycyphagidae and Acaridae fam i lies (2). For the last 20
years, pyro glyphid mites, such as Dermatophagoides ge -
nus have been shown to be ubiq ui tous and ma jor al ler gen 
com po nents of house dust (the so-called house dust
mites) (3). Non-pyroglyphid mites were firstly stud ied
only as ru ral oc cu pa tional al ler gens in dust sam ples from
stored food prod ucts like hay, grain, and flour (so-called
stor age mites) (4). How ever, re cent stud ies have shown
that non-pyroglyphid mites can also be found in house
dust sam ples from ur ban as well as ru ral re gions and can
con sti tute about 15-20% of mite fauna in house dust
(5,6). Sen si ti za tion to dust mites man i fests clin i cally as
rhi ni tis, con junc ti vi tis, der ma ti tis, and bron chial asthma.
Dif fer ent stud ies have shown that sen si ti za tion to dust
mites is an in de pend ent risk fac tor for asthma (1,3).

The aim of this study was to in ves ti gate the prev a -
lence of sen si ti za tion to house-dust mites
(Dermatophagoides pteronyssinus and Derma -
tophagoides farinae) and stor age mites (Lepido glyphus
de struc tor and Tyrophagus putrescentiae) in a ran dom
sam ple from the con ti nen tal, ur ban re gion of Croatia on
the ba sis of skin prick test and spe cific IgE lev els.

Sub jects and Methods

The geo graphic po si tion of Croatia has two main re gions: con -
ti nen tal and med i ter ra nean. The con ti nen tal re gion, with an an nual
mean tem per a ture rang ing from 6.6 °C to 26.6 °C and mean rel a tive
hu mid ity rang ing from 35% to 98% is con sid ered a mod er ate cli mate
re gion (7).

Sub jects
The study in cluded a ran dom sam ple of 67 men (mean age

40.6±7.7 years; smok ers 43/67=64.2%) from the con ti nen tal, ur ban
re gion of Croatia. A stan dard ques tion naire was com pleted for all
sub jects, with par tic u lar at ten tion to re spi ra tory symp toms of up per
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(sneez ing, rhino rrhea, na sal itch ing, and con ges tion) and lower (pro -
duc tive and non productive cough, wheez ing, and dyspnea) air ways.

Skin Testing
Skin prick test was per formed by stan dard method with

Epipharm-ALK (Co pen ha gen, Den mark) al ler gens: D. pteronyssinus, 
D. farinae, L. de struc tor, and T. putrescentiae (100 BU/mL; BU=Bi o -
log i cal Unit) (8).  His ta mine hy dro chlo ride (1 mg/mL) and buffer so -
lu tion were tested as con trols of pos i tive and neg a tive skin re ac tion,
re spec tively. An urtica with (D+d)/2 of 3 mm or more (D – larg est di -
am e ter, d – di am e ter per pen dic u lar to the larg est di am e ter) was con -
sid ered a pos i tive test.

Spe cific IgE
Spe cific IgE for D. pteronyssinus, D. farinae, L. de struc tor, and T.

putrescentiae was mea sured by immuno CAP tech nol ogy – UNI CAP
100 (Pharmacia AB Di ag nos tics, Uppsala, Swe den). Values be low 0.35
kUA/L were con sid ered non spe cific and val ues higher than 0.35 kUA/L in -
creased (9).

Sta tis ti cal Anal y sis
Chi-square test was used for test ing dif fer ences in the prev a -

lence of pos i tive skin prick tests and in creased spe cific IgE, and t-test
for test ing dif fer ences be tween mean skin re ac tiv ity in the ex am ined
groups. A value of p<0.05 was con sid ered sta tis ti cally sig nif i cant.

Re sults

The re sults of the spe cific IgE lev els and skin test
re ac tions were an a lyzed sep a rately and in re la tion to re -
spi ra tory symp toms.

The high est prev a lence of in creased spe cific IgE was
found for D. pteronyssinus and D. farinae (16/67, 23.9%),
fol lowed by L. de struc tor (10/67, 14.9%) and T.
putrescentiae (15/67, 22.4%). Among sub jects with in -
creased spe cific IgE for D. pte ro ny ssinus and D. farinae
skin prick tests were pos i tive in 10 out of 16 sub jects
(62.5%), for L. de struc tor in 9 out of 10 sub jects (90%),
and for T. putrescentiae in 14 out of 15 sub jects (93.3%)
(Fig. 1).

The high est prev a lence of pos i tive skin prick test was
found for T. putrescentiae (24/67, 35.8%) fol lowed by L. de -
struc tor (18/67, 26.8%), and D. ptero nyssinus and D. farinae
(15/67, 22.4%). Among sub jects with pos i tive skin prick test
for D. pteronyssinus and D. farinae spe cific IgE was in -
creased in 10 out of 15 sub jects (66.7%), for L. de struc tor in
10 out of 18 sub jects (55.5%), and for T. putrescentiae in 14
out of 24 sub jects (58.3%) (Fig. 2).

Re spi ra tory symp toms were pres ent in 46.3% of
sub jects. The prev a lence of re spi ra tory symp toms in sub -
jects with pos i tive skin prick test for house dust mites
and those with pos i tive skin prick test for stor age mites
was sim i lar (54.5% and 51.8%, re spec tively; p=0.8527)
and also in sub jects with in creased sIgE (41.2% and
53.7%, re spec tively; p=0.4851) (Fig. 3).

The sig nif i cant dif fer ence of mean skin re ac tiv ity in
skin prick test pos i tive re ac tions be tween non spe cific and
in creased spe cific IgE val ues was found only for L. de -
struc tor (3.6±0.7 mm vs. 6.2±2.8 mm; p=0.004) and not
for other tested mites (Fig. 4).

Among 16 sub jects with in creased spe cific IgE for
D. pteronyssinus 15 had in creased spe cific IgE to D.
farinae, 8 to L. de struc tor and 12 to T. putrescentiae.
Among 15 sub jects with pos i tive skin prick test for D.
pteronyssinus 8 had pos i tive skin prick test to D. farinae,
and 11 to L. de struc tor and T. putrescentiae. In 16 sub -
jects with in creased spe cific IgE for D. pteronyssinus 8
had in creased spe cific IgE for all tested mites, as well as

7 out of 15 sub jects with pos i tive skin prick test for D.
pteronyssinus (Fig. 5).

Dis cus sion

The prev a lence of sen si ti za tion to dif fer ent spe cies
of dust mites in ur ban house en vi ron ments has not been
suf fi ciently in ves ti gated (10). A few re cent stud ies have
fo cused on sen si ti za tion to some spe cies of stor age
mites, par tic u larly L. de struc tor and T. putrescentiae in
dif fer ent ur ban pop u la tions (6,11,12).
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Fig ure 1. Prev a lence of sub jects with in creased spe cific IgE
(sIgE+). Open col umns, sub jects with pos i tive skin prick test.
Closed col umns , sub jects with neg a tive skin prick test.

Fig ure 2. Prev a lence of sub jects with pos i tive skin prick test
(SPT+). Open col umns, sub jects with spe cific IgE>0.35
kUA/L. Closed col umns, sub jects with spe cific IgE<0.35
kUA/L.

Fig ure 3. Prev a lence of re spi ra tory symp toms in sub jects
(N=67) with pos i tive prick test (SPT+) and in creased spe cific
IgE (sIgE+). Open col umns, stor age mites. Closed col umns,
house dust mites.



Clin i cal rel e vance of pos i tive skin test re ac tions
and/or in creased spe cific IgE val ues for more than one
spe cies of dust mites is dif fi cult to as sess.

The prev a lence of pos i tive skin prick test re ac tions
and/or in creased spe cific IgE val ues for
Dermatophagoides spe cies has been in ves ti gated in nu -
mer ous stud ies for mod er ate cli mate re gions, where it
ranged be tween 5% and 30% (1,3). Data for stor age
mites in ur ban pop u la tions ranged be tween 12% and
61.5%, de pend ing on the used sam ple and cri te ria. How -
ever, the ma jor ity are around 15% (5,12-14). The re sults
of this study are within the above ranges. In our pre vi ous
study (15), the prev a lence of pos i tive skin prick test re ac -
tions to D. pteronyssinus in the gen eral, adult pop u la tion
of Croatia was 13%. In this study the prev a lence is higher 
(22.4%), in di cat ing an in crease of sen si ti za tion to D.
pteronyssinus in the gen eral pop u la tion of Croatia over
the last 4 years.

In this study, sig nif i cant dif fer ence of mean skin re -
ac tiv ity in prick test pos i tive re ac tions be tween non spe -
cific and in creased spe cific IgE val ues was found only
for L. de struc tor and not for T. putrescentiae (Fig. 4).
These re sults in di cate that skin prick test with T.
putrescentiae shows more non spe cific pos i tive re ac tions
and that spe cific IgE mea sur ing is a more re li able
method for es tab lish ing sen si ti za tion to this mite.

Sen si ti za tion to stor age mites in this study was ac -
com pa nied by re spi ra tory symp toms in sim i lar pro por -
tions as in those sen si tized to house dust mites (about
50%). This means that about half of the sen si tized sub jects 
to all tested dust mites are asymp tom atic, sug gest ing the
need for ad di tional di ag nos tic pro ce dures, such as spe cific 
na sal or bron chial chal lenges and mea sure ment of mites
al ler gen lev els in the dust. Such pro ce dures could help in
de ter mi na tion of pres ent or fu ture clin i cal rel e vance of
sen si ti za tion to dust mites. Some stud ies have shown that
rel e vant clin i cal man i fes ta tions in sen si tized pa tients to a
spe cific dust mite are con nected only with suf fi cient en vi -
ron men tal ex po sure to that dust mite (11,16). Pos i tive skin 
prick test and in creased spe cific IgE lev els in the ma jor ity
of stud ies showed lack of cor re la tion with clin i cal man i -
fes ta tion of sen si ti za tion (10).

Data from lit er a ture con firm that house dust and
stor age mites pos sess spe cific, unique an ti gens
(5,10,17). On the other hand, there is some ev i dence of
cross-reactivity be tween some an ti gens on pyroglyphid
and non-pyroglyphid mites (12,18). The ma jor ity of au -
thors agree that mul ti ple sen si ti za tion is more dom i nant
than cross-reactivity. In our study, 7 out of 15 sub jects
with pos i tive skin prick test for D. pteronyssinus had a
pos i tive skin prick test to all other tested mites. Sim i lar
re sults were shown for in vi tro test ing (8 out of 16 sub -
jects). These re sults in di cate cosensitization be tween
stor age and house dust mites in about 50% of sen si tized
per sons by in vivo and in vi tro cri te rion, con firm ing
other re ports (13,17,19).

In con clu sion, sen si ti za tion to non- pyrogly phid
(stor age) mites is pres ent in the gen eral ur ban pop u la tion
of Croatia in sim i lar pro por tions as to pyroglyphid
(house dust) mites, and is ac com pa nied by the same
range of re spi ra tory symp toms. These find ings in di cate
that in vivo and/or in vi tro test ing for sen si ti za tion to stor -
age mites should be con sid ered in rou tine allergological
di ag nos tic pro ce dures. The clin i cal rel e vance of sen si ti -
za tion es tab lished by the skin prick test ing and spe cific
IgE mea sure ment should be con firmed with ad di tional
ex am i na tions, in clud ing de ter mi na tion of spe cific mite
al ler gen lev els in pa tients' en vi ron ments and spe cific
chal lenge tests.
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Fig ure 4. Mean skin re ac tiv ity in sub jects with pos i tive skin
prick test. Open cir cles, sub jects with spe cific IgE<0.35 kUA/L. 
Closed cir cles, sub jects with spe cific IgE>0.35 kUA/L.

Fig ure 5. Cosensitization be tween house dust and stor age mites
in sen si tized sub jects. DP,  Derma to pha go ides pteronyssinus; 
DF, Dermatophagoides farinae; LD,  Lepi do glyphus de struc tor;
TP, Tyrophagus pu tre sce ntiae.
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