
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

 Short Communication 

 Int Arch Allergy Immunol 2013;160:383–386 
 DOI: 10.1159/000342444 

 Specific IgE Levels to  Dermatophagoides 
pteronyssinus  Are Associated with 
Meteorological Factors 

 D. Hervás    a     J. Pons    b     J. Milá    b     N. Matamoros    b     J.A. Hervás    a     L. García-Marcos    c  

  a    University Institute of Health Sciences – IUNICS, University of the Balearic Islands, and  b    Department of 
Immunology, Son Espases University Hospital,  Palma , and  c    Respiratory Medicine and Allergy Units, Virgen de la 
Arrixaca University Children’s Hospital, University of Murcia,  Murcia , Spain 

 Introduction 

  Dermatophagoides pteronyssinus  is a major cause of al-
lergic asthma and rhinitis in different parts of the world 
 [1–3] . Although the presence of house dust mites can be 
detected throughout the year, several studies have dem-
onstrated the existence of annual variations  [4, 5] . Hu-
midity is considered the main cause of annual changes in 
the  D. pteronyssinus  population  [6] . However, studies on 
the association between variations in the mite population 
and the clinical status of asthmatic individuals have ren-
dered contradictory results  [7–9] .

   D. pteronyssinus  specific IgE (sIgE) measurement is a 
major diagnostic test for the detection of sensitization 
against  D. pteronyssinus,  but its role in predicting the al-
lergen’s clinical relevance is still unclear. In food allergy, 
sIgE levels are often used to predict a positive food chal-
lenge  [10] . Similarly, in recent years, the levels of sIgE to 
aeroallergens have been suggested to predict a positive 
bronchial challenge to different inhalant allergens  [11] . 
Moreover, an increase in serum sIgE has been described 
after  D. pteronyssinus -specific bronchial challenges  [12] . 

  Changes in  D. pteronyssinus  sIgE may be the result of 
differences in exposure to mite allergens due to variations 
in the population of mites, mite allergen concentrations, 
and/or airborne factors such as particle size, relative hu-
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 Abstract 

  Background:   Dermatophagoides pteronyssinus  specific IgE 
(sIgE) measurement is a major diagnostic test for the detec-
tion of sensitization to that allergen.  Methods:  To investigate 
the effect of climate on the seasonal variations of  D.   ptero-
nyssinus  sIgE, we studied the tests performed in an insular 
population during a 10-year period. The association with 
meteorological factors was evaluated with multiple regres-
sion analyses.  Results:  Of 24,879 tests performed for  D. pte-
ronyssinus  sIgE, 16,719 (67.2%) were  D. pteronyssinus  sIgE pos-
itive; 24.5% were tested for asthma and 46.07% for rhinitis. 
 D. pteronyssinus  sIgE levels showed a seasonal pattern with 
an annual peak in November. In the multivariate analyses so-
lar radiation (r = –0.94) and relative humidity (r = 0.86) were 
independent factors associated with  D. pteronyssinus  sIgE 
levels. The resulting model could explain 93% (p  !  0.001) of 
 D. pteronyssinus  sIgE variability.  Conclusions:  Our popula-
tion showed a seasonal pattern of  D. pteronyssinus  sIgE ex-
plained by relative humidity and solar radiation. 
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midity, Stokes forces, etc.  [13] . Airborne factors might ex-
plain the discrepancy between mite levels and clinical 
symptoms  [14] . In a similar way, factors that could modi-
fy the immune status of the individual might also explain 
the differences in symptoms after the same levels of mites. 

  In the present ecological study we investigated the ex-
istence of seasonal variations in  D. pteronyssinus  sIgE in 
an insular population of Spain, as well as its possible as-
sociation with the meteorological conditions obtained 
from a close weather station.

  Material and Methods 

 All serum sIgE to  D. pteronyssinus  tested from January 1, 2001, 
to December 31, 2010, at a tertiary-care hospital was retrospec-
tively reviewed. Serum samples were provided by primary care 
centers and hospital outpatient clinics. Clinical information was 
based on the physician’s petition form. Data on  D. pteronyssinus  
sIgE, age, gender, and date of request were recorded. 

  Measurement of sIgE to  D. pteronyssinus  was performed by 
fluorescent enzyme immunoassay (ImmunoCAP System; Swe-
den) as described elsewhere  [15, 16] . Levels higher than 0.35 kU/l 
were considered positive.

  During the study period (2001–2010), data on barometric pres-
sure (hPa), relative humidity (%), wind speed (km/h) and distance 
(km), rainfall (mm), global solar radiation (10 kJ/m 2 ), and tem-
perature (°   C) were obtained from the Spanish Agency of Meteorol-
ogy. This agency collects daily information from a weather station 
located 15 km from the hospital. Water vapor pressure (hPa) was 
obtained using the stochastic equation as described elsewhere  [17] .

  All continuous variables were confirmed to be normally dis-
tributed, or to have skewness not significantly different from zero. 
As ImmunoCAP limits the sIgE count to 100 kU/l, data on month-

ly sIgE were analyzed with the median as a measure of central 
tendency. Data were grouped by months of the year, obtaining  D. 
pteronyssinus  sIgE from the average of monthly medians and the 
meteorological variables from the average monthly means. Anal-
ysis was started with simple linear regression. After selecting the 
associated variables, stepwise regression was performed to study 
the independent association between  D. pteronyssinus  sIgE and 
the meteorological conditions. p  !  0.05 was considered statisti-
cally significant. Data were analyzed with the statistical software 
package IBM SPSS 19.0.

  Results 

 From January 1, 2001, to December 31, 2010, a total of 
24,879 tests for  D. pteronyssinus  sIgE were performed in 
24,463 individuals. Of the tests, 67.2% (16,719/24,879) 
were  D. pteronyssinus  sIgE positive. Regarding sex and 
age distribution, 51.84% (8,667/16,719) of the positive 
tests were from male patients and the median age was 
23.56 years (SD  8 15.21). The reason for sIgE testing was 
available in 65.07% (10,879/16,719) of the cases sensitized 
to  D. pteronyssinus  and was as follows: asthma, 2,665 
(24.5%); rhinitis, 5,012 (46.07%); urticaria/angioedema, 
591 (5.43%); atopic dermatitis, 182 (1.67%); blood eosino-
philia, 300 (2.76%); chronic cough, 173 (1.59%); nonspec-
ified allergy, 1,328 (12.21%); immunotherapy, 373 (3.42%), 
and others, 255 (2.34%).

   D. pteronyssinus  sIgE levels showed a marked seasonal 
pattern ( fig. 1 ). It increased during autumn, with an an-
nual peak in November (25.4  8  4.64 kU/l), maintaining 
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  Fig. 1.   D. pteronyssinus  sIgE, relative hu-
midity, and global solar radiation annual 
distribution.   
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high levels during the winter and decreasing during the 
spring and summer. There was a 98.4% increase in the 
levels from July to November. 

  All of the studied variables showed statistical correla-
tion with  D. pteronyssinus  sIgE levels ( table 1 ). However, 
after multivariate analyses only global solar radiation
(r = –0.94; p  !  0.001) and relative humidity (r = 0.86; p  !  
0.001) were independently associated with  D. pteronyssi-
nus  sIgE levels. During the month with the highest me-
dian  D. pteronyssinus  sIgE level (November), the relative 
humidity was 80.13% (annual range 66.23–80.7%) and 
the global solar radiation was 8,320 kJ/m 2  (annual range 
6,850–27,070 kJ/m 2 ). These two variables explained 93% 
of the annual variations in  D. pteronyssinus  sIgE ( table 1 ).

  Discussion 

 Our study shows the existence of a seasonal variation 
of  D. pteronyssinus  sIgE levels in our population. Peak 
levels occurred from mid-autumn to winter, decreasing 
to minimum levels in early summer. To our knowledge, 
only one previous study has described the existence of a 
seasonal pattern for  D. pteronyssinus  sIgE, but the authors 
analyzed  D. pteronyssinus  sIgE qualitatively and did not 
quantify the differences between months  [18] . The exis-
tence of a seasonal pattern for  D. pteronyssinus  sIgE is 
consistent with previous reports and may indicate fluc-
tuations in mite or allergen concentrations throughout 
the year  [4, 19–21] .

  In this report, we analyzed the impact of various me-
teorological conditions on sIgE and observed that  D. pte-
ronyssinus  sIgE levels are independently associated with 
relative humidity and global radiation. This association 
might be due to a direct effect on the individual or an in-
direct effect through variations in allergen concentration 

or exposure. Regarding the effect of humidity, there are no 
studies indicating an increase in sIgE directly associated 
with relative humidity. Relative humidity could be indi-
rectly associated with  D. pteronyssinus  sIgE through 
changes in the concentration of allergens or their expo-
sure. Benitah et al.  [18]  reported an association between  D. 
pteronyssinus  sIgE and humidity, but a 2-month lag was 
needed to obtain a significant association. In the same way, 
several studies have observed a 2-month latency between 
humidity and mite population or mite allergen concentra-
tion  [21, 22] . These observations do not necessarily contra-
dict our findings. A latency period should be required 
when allergen variations depend mainly on the increase in 
the mite population. However, in geographical areas with 
high humidity levels throughout the year, a stable popula-
tion of mites may be favored with these conditions. In this 
situation, a rise in humidity increases the feeding rates of 
mites and the production of allergens without the need for 
a latency period  [23] . Moreover, the influence of humidity 
on the airborne levels of aeroallergens such as pollens has 
been suggested  [13] . Therefore, the possibility that relative 
humidity could favor the airborne  D. pteronyssinus  aller-
gens and in consequence greater exposure to the upper and 
lower airways has to be considered. 

  In recent years there has been increasing interest in the 
relationship between exposure to sunlight and allergic 
diseases  [24] . Sunlight is responsible for the synthesis of 
vitamin D, and a growing number of reports have sug-
gested that vitamin D plays an important role in the regu-
lation of the immune system and allergic diseases  [25, 26] . 
Vitamin D deficiency has been correlated with total IgE 
levels, suggesting that an increase in sIgE is also likely to 
occur  [27] . This could explain the annual variations in  D. 
pteronyssinus  sIgE annual levels observed in this study. 

  It is well known that mites thrive better with little sun-
light, but there are few studies on the optimum solar ra-
diation for mite proliferation  [28] . Tovey et al.  [29]  showed 
that under direct sunlight exposure mite populations in 
carpets substantially diminished. The high levels of solar 
radiation observed in our study during the spring/sum-
mer may have reduced the population of mites, thus 
 inducing a lower allergen load and subsequent decreased 
 D. pteronyssinus  sIgE levels. However, in our study we did 
not observe a time lag between solar radiation and 
 D.   pteronyssinus  sIgE levels, which suggests that lower 
 solar radiation levels during the autumn/winter seasons 
unlikely increased the mite population and subsequently 
raised  D. pteronyssinus  sIgE levels.

  Other factors could also explain the interaction be-
tween  D. pteronyssinus  sIgE and meteorological condi-

Table 1. M ultivariate analyses of the association between D. pte-
ronyssinus sIgE and meteorological factors

Independent variablesa Coefficients (SE) p values

Global radiation –0.011 (0.002) <0.001
Relative humidity –0.73 (0.32) 0.045

V alues are adjusted for rainfall, mean temperature, vapor 
pressure, atmospheric pressure, global radiation, wind speed and 
distance, and relative humidity. Coefficient of determination
R2 = 0.93 (p < 0.001). SE = Standard error.

a Equation constant 91.32. 
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tions. A decrease in the time spent indoors due to better 
weather conditions may decrease mite exposure. On the 
other hand, meteorological factors may influence other 
immunomodulators such as viral particles or endotoxins 
that are strongly associated with asthma in mite-sensi-
tized individuals  [30] .

  The main limitation of the present study is its ecolog-
ical nature, which precludes applying its results from a 
population level to an individual level. Another limita-
tion is the absence of information on the patient’s clinical 
situation or the ongoing therapy. However, the very large 

sample size and the quite local population (a relatively 
small island) exposed to very similar environmental fac-
tors, including climate, probably reduces biases derived 
from its ecological design. 

  In conclusion, we found that  D. pteronyssinus  sIgE has 
a seasonal pattern which should be considered in order
to better assess the clinical relevance of the allergen.  D. 
pteronyssinus  sIgE seasonality is clearly associated with 
relative humidity and solar radiation, but the mecha-
nisms responsible for these associations remain to be elu-
cidated.
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