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Besides pyroglyphid mites (Dermatophagoides pwron- 
yssinus and D. farinae), many  o ther  mites, commonly  
re fe r red  to as s torage mites  (SMs), are d o c u m e n t e d  as 
causes of allergic symptoms,  especially in cases of rural  
occupat ional  exposure  (e.g., in farms, dairy barns ,  bak-  
eries, and  grain e levator  s to re@ I, 2 In recent  years, rauch 

a t t en t ion  has b e e n  paid  to SM allergy in nonoccupa-  
t ional  envi ronments ,  and  results indicate  tha t  sensitiza- 
t ion is no t  res t r ic ted to those  with occupat ional  expo- 
sure.3, 4 AS van -Hage  H a m s t e n  and  Johans son  5 noted,  

epidemiologic  studies of mite  allergy are needed  in 
various parts  of the  world to reveal  the  actual  impor-  
tance of SMs. The  alm of this study was to de t e rmine  the  
prevalence  of sensi t izat ion to cer ta in  SMs (Lepidogly- 
phus destructor, Tyrophagus putrescentiae, and Acarus 
siro) in pa t ien ts  allergic to house  dust mites  ( H D M s )  in 
a humid  and  t e m p e r a t e  region in the  nor thwes t  of Spain. 
In this region H D M s  (Dermatophagoides spp.) are the  
most  impor t an t  al lergens produc ing  respira tory symp- 
toms. Associa ted  env i ronmen ta l  factors  were  also stud- 
led. 

METHODS 
Patients 

In this cross-sectional study, a total of 310 patients (149 men 
and 161 women) aged 20.3 ± 9.6 years (range, 4 to 64 years), 
were studied in the allergy unit from January 1994 to March 
1996. All of the patients were found to be allergic to HDMs on 
the basis of case history (perennial rhinitis in 287 and/of 
bronchial asthma in 195) and having positive responses to skin 
prick tests (SPTs) with D. pteronyssinus, D. farinae, or both. 
Housing conditions were assessed by questionnaire. Patients 
living in the countryside were defined as being of rural origin. 
Indoor humidity was considered high when central heating was 
not used and when the patient noticed the presence of mold 
growth or water condensation on the inside of windows. The 
presence of domestic animals (cats or dogs), livestock (cows, 
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Abbreviations used 
HDMs: House dust mites 

SMs: Storage mites 
SPTs: Skin prick tests 

sheep, and chickens), and grain storage facilities was also 
registered. All patients came from the health care area of 
Santiago de Compostela (520,000 inhabitants). The climate 
tends to be rainy and temperate, and indoor humidity can quite 
easily reach the 80% mark or more. Mean annual maximum 
and minimum ternperatures are 19.8 ° C and 9.5 ° C, respectively. 
The number of rainy days per year exceeds 200 (55%), and 
pluviometry per year is around 1980 L/m 2 (data obtained from 
the Spanish National Institute of Meteorology). 

Study methods 
SPTs were carried out with commercially available reagents 

ofD. pteronyssinus, D. farinae, L. destructor, 72 putrescentiae, and 
A. siro (ALK-Abell6 Laboratories). Control tests included 10 
mg/tal histamine and saline solntion. The size of the papule was 
measured after 15 minutes, and the reaction was considered 
positive when the papule was at least similar to the histamine 
control and 3 mm greater than the saline control. For serum- 
specific IgE, CAP Pharmacia immunoassay was used (Pharma- 
cia Lab., Uppsala, Sweden). A CAP score greater than 0.35 
IU/ml was considered positive, with an upper limit of 100 
IU/ml. All patients had CAP immunoassays performed with all 
the aforementioned HDM and SM allergens. Total serum IgE 
was determined by the Microparticle Enzyme Immunoassay 
(Abbott Laboratories, Chicago, Ill.). In 31 randomly selected 
cases, dust samples were collected from the patients' mattresses 
and from a floor area under the bed of 2 m a. The families' own 
vacuum cleaners, with new disposable bags, were used to collect 
the samples. Each area was vacuumed for 2 minutes. Samples 
were mixed in 70% ethanol until examined in blinded fashion 
for mite identification (species and proportion in the sample) at 
the Parasitology Department of the Universidad Complutense 
of Madrid. 

Statistical analysis 
The chi-square test and the two-tailed Mann-Whitney U 

test were used to compare dichotomous and continuous 
variables, respectively. Correlation between continuous vari- 
ables was assessed with Spearman's tank test. For statistical 
calculations, CAP values lower than 0.35 IU/ml were consid- 
ered as zero, and CAP values higher than the upper limit of 
quantification were considered as 100 IU/ml. To assess the 
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TABLE L Comparison of epidemiologic  and 

clinical data from patients with and wi thout  SM 

sensitization 

Sensitized Not sensitized 
(n = 274) (n = 36) p Value 

Age (yr) 24.4 _+ 9.6 
Oender (male) 131 (48% 
Asthma 175 (64% 
Rhinitis 255 (93% 
Dermatitis 26 (9%) 
Pets 146 (53% 
Rural origin 124 (45% 
Livestock 88 (32% 
Indoor humidity 195 (71% 
Grain storage 95 (35% 

19.6 ± 9.7 NS 
18 (50%) NS 
20 (56%) NS 
32 (89%) NS 

1 (3%) NS 
15 (42%) NS 
10 (28%) 0.04 
5 (14%) 0.02 

16 (44%) 0.001 
4 (11%) 0.004 

The four variables with statistical significance were made to enter a 
multiple logistic regression model. Only high indoor humidity and the 
presence of grain storage facilities maintained a significant association 
with SM sensitivity (odds ratio, 2.75; 95% confidence interval, 1.3 to 
5.8; p = 0.03; and odds ratio 22.6; 95% confidence interval, 1.3 to 
379.9; p = 0.008, respectively). 

NS, Not significant. 

effects of potential confounding variables, a multiple logistic 
regression model was used. A p value less than 0.05 was 
considered to be significant. 

RESULTS 
Two hundred seventy-four (88.4%) of the 310 padents 

allergic to HDMs were found to have sensitization to 
SMs (reaction to at least one of the SMs examined with 
the SPT- and/or CAP-specific serum IgE). Most of these 
patients (252, 92%) had positive responses to both SPT- 
and CAP-specific serum IgE. Eight patients had some 
positive SPT results but negative CAP-specific serum 
IgE results against SMs, and 14 patients had negative 
SPT responses and positive CAP responses to any of 
these mites. The vast majority of patients (227, 73%) 
were sensitized to all three species. However, 18 patients 
had positive results only when tested against L. destruc- 
tor, and four had positive results only when tested 
against T. putrescentiae. No patients had positive results 
when tested against A. siro alone. Specific serum IgE 
levels were similar among those patients tested with T. 
putrescentiae (median, 2.61 IU/ml) and A. siro (median, 
2.24 IU/ml). The highest levels were found against L. 
destructor (median, 4.72 IU/ml). A similar pattern was 
observed with SPTs (Fig. 1). 

Epidemiologic and clinical characteristics of pa- 
tients with and without sensitization to SMs are 
presented in Table I. High indoor humidity and the 
presence of grain storage facilities were the variables 
independently associated with SM sensitization. When 
both conditions existed, 97% of patients had specifie 
IgE against SMs. However, even when both conditions 
did not exist, as many as 77% of patients showed 
specific IgE against SMs. Patients allergic to SMs had 
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FIG. 1. Diameters of SPTs and specific serum JgE levels against L. 
des t ruc to r ,  T. pu t rescen t i ae ,  and A, siro. 

higher levels of both total serum IgE (median, 374 
IU/ml [range, 22 to 7548 IU/ml] vs median, 137 IU/ml 
[fange, 7 to 1968 IU/ml]) and specific serum [gE to D. 

pteronyssinus (median, 48.6 IU/m! [range, 0 to >100 
IU/ml] vs median, 20.4 IU/ml [range, 1 to >100 
IU/ml]) and D. farinae (median, 28.5 IU/ml [range, 0 
to >100 IU/ml] vs median, 10.6 IU/ml [range, 0 to 
>100 IU/ml]) than patients without allergy to SMs 
(p < 0.0001,p = 0.0037, andp  = 0.0002, respectiveIy). 
Correlat ion of CAP values was very strong between 
the two species of HDMs and among the three species 
of SMs. However, correlation of CAP titers between 
HDMs and SMs was much weaker (Table II). Of the 
31 house dust samples studied, SMs were presen~t in 20 
of 28 cases with SM sensitization and in 2 of 3 cases 
without SM sensitization. The median proport ion of 
SMs (relative to the total number of mites in each 
sample) was 19% (range, 0% to 93%). The most 
frequently found SM was L. destructor (present in 17 
sämples [55%]). A significant correlation was ob- 
served between the proport ion of L. destructor in dust 
samples and specific serum IgE against this reite (r = 
0.517, p = 0.003). Other  SMs identified in dust 
samples were Chortoglyphus arcuatus (n = 8), T. 
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TABLE II. Coefficients of correlation between 
serum-specif ic IgE values 

Dpt Df Acs Lepd 

Df 0.939 
n = 309 

Acs 0.362 0.430 
n = 309 n = 305 

Lepd 0.308 0.391 
n = 309 n = 307 

Tyrp 0.385 0.465 
n = 310 n = 306 

0.662 
n = 259 

0.801 0.721 
n = 243 n = 266 

Only cases with positive specific serum IgE (->0.35 IU/ml) to at least one 
of the two paired mites were included. 

p < 0.001 for each pair of variables. 
Dpt, Dermatophagoides pteronyssinus; Dl, Dermatophagoides farinae; Acs, 

Acarus siro; Lepd, Lepidoglyphus destructol;" Tyrp, Tyrophagus putres- 
centiae. 

putrescentiae (n = 6), Gohieria fusca (n = 4), Gly- 
cyphagus domesticus (n = 2), and  A. siro (n = 2). 

D I S C U S S I O N  

Several  studies have dem ons t r a t ed  the  impor tance  of 
SMs in occupat ional ly  exposed individuals.l ,  2 M o r e  re- 

cently, studies have been  focused on  the  impor tance  of  
SM allergy in nonoccupa t iona l ly  exposed subjects. The  
prevalence  of SM sensi t izat ion in individuals allergic to 
H D M s  ranged  f rom 28% to 62% depend ing  on the  
country,  the  SM species studied,  and  the  me thods  
used.3, 4, 6, 7 

In this study a very high (up to 88%)  prevalence  of 
allergy to SMs among  individuals allergic to H D M s  in 
the  Sant iago de Compos te la  area  was found.  The  most  
f requent ly  de tec ted  species of SM was L. destructoJ; and 
it was in reac t ion  to this mi te  tha t  the  highest  levels of 
se rum IgE were  found.  To our  knowledge,  the preva- 
lence de tec ted  in this study is the  highest  r epo r t ed  to 
date  in nonoccupa t iona l ly  exposed pat ients .  Pat ients  
sensit ized to SMs came more  f requent ly  f rom rural  
r a the r  than  u r b a n  areas, as previously repor ted .  3 How- 
ever, the  rural  env i r onm en t  loses its significance when  
inc luded in a mul t ivar ia te  analysis, and  only high indoor  
humidi ty  and  the  p resence  of grain s torage faeilities at or 
near  the  h o m e  r ema ined  significant factors inf luencing 
SM sensit ization.  This  is no t  surpris ing because  bo th  

condi t ions  favor SM growth. 6 
W h e t h e r  the  f requency of sensi t izat ion to the  different 

types of mites  is due to cross-react ions with H D M s  or to 
mult iple  sensi t izat ions mus t  be  elucidated.  Pat ients  sen- 
sitized to SMs had  higher  values of bo th  total  and  
specific IgE against  H D M s ,  which could be  explained by 
cross-reaction.  In fact, significant correla t ions  were  ob- 
served be tween  the  t i ters of serum-specific IgE to SMs 
and  H D M s ,  but  correla t ions  be tween  specific IgE levels 

are much  s t ronger  among  the three  SMs than  be tween  
SMs and  HDMs.  This suggests tha t  epi topes  exist tha t  
are shared  by the  th ree  SMs but  are not  p resen t  in the  
HDMs.  Thus  there  taust  have been  pr imary  sensi t izat ion 

to SMs among  the  patients.  O t h e r  groups have repor ted  
non-cross - reac t iv i ty  by using RAST- inh ib i t ion  experi- 
ments  v and  crossed immunoelec t rophores i s .  8 In this 

study the  re la t ionship  of SM sensi t izat ion to condi t ions  
tha t  favor exposure  to SMs (e.g., the  presence  of grain 
s torage facilities nea r  the  home)  and the  presence  of 
SMs in dust  samples  t aken  f rom pat ients '  mat t resses  may 
suppor t  the  idea of mult iple  sensitizations.  9 These  hy- 

po theses  are no t  mutual ly exclusive because,  as some 
authors  suggest, the re  are unique  and  c o m m o n  aller- 
genic de te rminan t s  in these  species. 5 

In conclusion, the  prevalence  of SM sensi t izat ion in 
pa t ien ts  allergic to H D M s  seems to be very high in the  
s tudied area. High indoor  humidi ty  and  the  presence  of 

grain s torage facilities nea r  the  h o m e  seem to be  the  
mos t  impor t an t  env i ronmen ta l  factors for SM sensitiza- 
tion. Fu r the r  studies are n e e d e d  to de t e rmine  whe the r  
this p h e n o m e n o n  is due to mult iple  sensi t izat ion or to 
cross-reactivity with Dermatophagoides spp. 

We thank Prof. Angel Sänchez-Covisa for identification of 
mites in dust samples and Mr. Paul Mellish for the English 
correction of the manuscript. 

REFERENCES 

1. Iversen M, Korsgaard T, Hallas T, Dahl R. Mite allergy and 
exposure to storage mites and house dust mites in farmers. Clin Exp 
Allergy 1990;20:2ll-9. 

2. Blainey AD, Topping MD, Ollier S, Davies RJ. Allergic respiratory 
disease in grain workers: the role of storage mites. J Allergy Clin 
Immunol 1989;84:296-303. 

3. Ebner C, Feldner H, Ebner H, Kraft D. Sensitization to storage 
mites in house dust reite (Dermatophagoides pteronyssinus) allergic 
patients. Comparison of a rural and an urban population. Clin Exp 
Allergy 1994;24:347-52. 

4. Boner AL, Richelli C, Vallone G, Verga A, Parotelli R, Andri L, et 
al. Skin and serum reactivity to some storage mites in children 
sensitive to Dermatophagoides pteronyssinus. Ann Allergy 1989;03: 
82-4. 

5. van Hage-Hamsten M, Johansson SGO. Clinieal significance and 
allergenic cross-reactivity of Eurog[yphus maynei and other nonpy- 
roglyphid and pyroglyphid mites. J Allergy Clin lmmunol 1989;83: 
581-9. 

6. Iversen M, Dahl R. AIlergy to storage mites in asthmatic patients 
and its relation to damp housing conditions. Allergy 1990;45:81-5. 

7. Llerna LP, Fernändez-Caldas E, Gracia LRC, Lockey RF. Sensiti- 
zation to Blomia tropicalis and Lepidoglyphus destructor in Do*nato- 
phagoides spp-allergic individuals. J Allergy Clin Immunol 1991;88: 
943-50. 

8. Griffin P, Ford AW, Alterman L, Thompson J, Parkinson CH, 
Bainey AD, et al. Allergenic and antigenic relationship between 
three species of storage reite and the house dust reite Dermatopha- 
goides pteronyssinus. J Allergy Clin Immunol 1989;84:108-17. 

9. Ford AW, PIatts-Mills TAE. Standardized extracts, dust reite and 
other arthropods (inhalants). Clin Rev Allergy 1987;55:49-73. 


