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Biomarkers of Inflammation in
Allergic Rhinitis

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: Allergic rhinitis is one of the most common atopic diseases. The skin prick test and the
allergen-specific IgE antibody test are used for its diagnosis. The aim of this study was to identify the presence
of allergic inflammatory parameters with prognostic value, which are easily accessible, simple and inexpensive,
to make them available for clinical use. MMaatteerriiaall  aanndd  MMeetthhooddss::  This study included people with and without
allergic rhinitis between the ages of 18-55 years who were admitted to the Internal Medicine and Allergy and
Clinical Immunology polyclinics. Those without a known disease were included in the healthy group. People
who did not receive any immunotherapy, were identified as allergic by skin prick tests and had no other
disease were included in the allergic rhinitis group. Data were obtained retrospectively by screening the
patients’ files, and hence patient approval was not required in this study. RReessuullttss::  The allergic rhinitis group
comprised 114 (62.6%) females and 68 (37.4%) males, with a mean age of 31.37±9.89 years. The healthy group
consisted of 50 (56.2%) males and 39 (43.8%) females, with a mean age of 31.93±10.87 years. In the allergic
rhinitis group, while the eosinophil count (p=0.042), eosinophil-lymphocyte ratio (ELR) (p=0.007) and platelet-
lymphocyte ratio (PLR) (p=0.007) were found to be significantly high, the median platelet volume (MPV)
was found to be significantly low (p<0.001). MPV measurements were significantly lower in the allergic
rhinitis group (p<0.001). For MPV, the sensitivity was 64.84%, the specificity was 65.17%, the positive
predictive value (PPV) was 79.20% and the negative predictive value (NPV) was 47.50%. For PLR (p=0.005),
the sensitivity was 61.54%, the specificity was 59.55%, the PPV was 75.70% and the NPV was 43.10%. For
ELR (p=0.005), the sensitivity was 48.90%, the specificity was 74.16%, the PPV was 79.50% and the NPV was
41.50%. CCoonncclluussiioonn::  MPV, PLR and ELR do not directly indicate a single disease. We suggest that it is
particularly important in primary health care to take a complete blood count in clinical practice to direct the
patient to an allergy centre. Skin prick testing and allergen-specific IgE screening will be appropriate to confirm
allergic rhinitis in suspected cases. We believe that a more extensive study is needed in this regard.

KKeeyywwoorrddss::  Rhinitis, allergic, perennial; blood platelets; eosinophils 

ÖÖZZEETT  AAmmaaçç::  Allerjik rinit en sık rastlanılan atopik hastalıktır. Tanısında deri prick ve allerjen spesifik IgE
testleri kullanılır. Çalışmanın amacı allerjik inflamasyonu gösteren ulaşılabilir, kolay, ucuz, prognostik
olarak da değer taşıyan parametrelerin varlığını saptamak ve kullanıma sunulmasına katkıda bulunmaktır.
GGeerreeçç  vvee  YYöönntteemmlleerr::  İç Hastalıkları ile Allerji ve Klinik İmmunoloji polikliniklerine başvuran 18-55 yaş
arası, sağlıklı grupta bilinen bir hastalığı olmayan, allerjik rinit grubunda ise immunoterapi almamış deri
prick testleri ile allerjik olduğu saptanmış ve başkaca bir hastalığı olmayan kişiler çalışmaya alındılar. Bilgiler
retrospektif olarak hasta dosyaları taranarak elde edildi bundan dolayı hasta onamının alınmasına gerek
duyulmadı. BBuullgguullaarr::  Allerjik rinit grubunun 114’ü kadın (%62,6), 68’i erkek (%37,4), yaş ortalaması
31,37±9,89 yıl, sağlıklı grupta 89 kişinin 50’si erkek (%56,2), 39’u kadın (%43,8), yaş ortalaması 31,93±10,87
yıl idi. Allerjik rinit grubunun eozinofil sayısı (p=0,042), eozinofil lenfosit oranı (ELR) (p=0,007), trombosit
lenfosit oranı (PLR) (p=0,007) yüksek, median trombosit volüm (MPV) düşük bulunmuştur (p<0,001).
Çalışmamızda MPV değeri allerjik rinit grubunda anlamlı idi (p<0,001). Sensitivitesi %64.84, spesifitesi
%65,17, pozitif prediktif değer (PPV): %79,20, negatif prediktif değer (NPV) %47,50 bulundu. PLR için
p=0,005, sensitivite %61.54, spesifite %59,55, PPV %75,70, NPV %43,10 idi. ELR için p=0,005, sensitivite
%48,90, spesifite %74,16, PPV %79,50, NPV %41,50 idi. SSoonnuuçç::  MPV, PLR ve ELR’nin hiçbiri tek bir
hastalığı direkt olarak işaret etmez. Ancak yapılacak bir tam kan sayımı ile hastayı bir allerji merkezine
yönlendirmenin birinci basamak sağlık hizmetlerinde önem taşıyacağını belirtmek isteriz. Her hastalıkta
olduğu gibi hastanın öykü ve klinik bulguları gözardı edilmeksizin allerjik rinitten şüphelenilen durumlarda
deri prick test, allerjen spesifik IgE bakılması uygun olacaktır. Bu konuda daha geniş kapsamlı çalışmalara
gerek olduğu kanaatindeyiz.

AAnnaahhttaarr  KKeelliimmeelleerr::  Rinit, allerjik,yılboyu; kan trombositleri; eozinofiller
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llergic rhinitis is one of the most common
chronic diseases. It is responsible for at
least 2.5% of all visits to the doctor.1 It is

estimated that the incidence of allergic rhinitis in
the community is between 10% and 25%. In
Turkey, the frequency is reported between 11%
and 17.6%.2 Rhinitis is diagnosed by the presence
of two of the nasal symptoms, including nasal ob-
struction, nasal itching, sneezing and a decrease in
smell, for more than 1 h a day.3,4 A study conducted
by Yardımcı et al. on children in Bursa reported the
frequency of allergic rhinitis to be 10.2%, while
9.5% of the siblings of the children with food al-
lergies and 9.1% of the parents had the disease.5

Allergic rhinitis is one of the most common
atopic diseases. Its prevalence shows regional dif-
ferences, with ~25% of the general population hav-
ing the disease. Allergic rhinitis can be categorised
into seasonal and perennial. Seasonal allergic rhini-
tis occurs due to exposure to pollen of plants such
as wind-pollinated trees, grasses and weeds,
whereas perennial allergic rhinitis is caused by
house dust mites, pet hairs, cockroaches and mould
fungi. Allergic rhinitis is an IgE-mediated inflam-
matory disease of the nasal mucosa. Two compo-
nents, including acute allergic reaction and late
inflammatory events, play a role in its pathogene-
sis. Type I hypersensitivity reaction accounts for
most of the acute clinical manifestations of allergic
rhinitis. Macrophages, dendritic cells, CD4+ T cells,
B cells and plasma cells play a role in the sensitisa-
tion phase. While mast cells play an important role
in the early phase of inflammation, eosinophils, ba-
sophils, monocytes and lymphocytes play an im-
portant role in the late phase of inflammation. This
period constitutes the clinical phase of the disease.6

Active eosinophil count increases in the blood
and tissues due to various mechanisms. At one end
of the process, there is increased eosinophil pro-
duction, while migration of eosinophils to the tis-
sue occurs at the other end along with an increase
in life span. Eosinophil accumulation alone does
not cause the pathology, activation and release of
eosinophil-mediated mediators; the common
mechanisms of these events include the involve-
ment of transcription factors, cytokines,

chemokines, adhesion molecules and survival reg-
ulatory pathways.7 Interleukins (IL)-3, IL-5 and
granulocyte macrophage colony-stimulating factor
(GM-CSF) produced by T cells increase the pro-
duction of eosinophils. Mediators such as
eosinophil chemotactic factor, leukotriene B4, C5,
C6, C7 and histamine, which increase eosinophil
production during IgE-mediated events from mast
cells and basophils, are released. Eosinophil 
production increases in skin diseases such as as-
pergillosis, brucellosis, chlamydiosis, coccidiomy-
cosis, mycobacterial infections, psoriasis and
pemphigus; in allergic and atopic diseases, in
haematological malignancies such as leukaemia and
lymphoma, carcinomas and sarcomas, vasculitis; in
granulomatous connective tissue diseases and in
adrenal hypofunction.8 The purpose of this study
was to determine the presence of allergic inflam-
matory parameters having prognostic value as well
as being easily accessible, simple and inexpensive,
to make them available for clinical use.

MATERIAL AND METHODS

In the Internal Medicine Polyclinic, between Au-
gust 2014 and February 2016, 17.334 (10.400 fe-
males and 6.934 males) patient files were screened,
and patients with the specified criteria among the
patients who particularly received a healthy report
were taken as the control group. A total of 15.500
(11.150 females and 4.350 males) patient files were
screened from the Allergy Immunology Polyclinic
between August 2014 and February 2016. Finally,
a total of 271 patients, including 182 (67.1%) with
allergic rhinitis and 89 (32.9%) as the control
group, who were aged 18-55 years were included in
the study. People without a known disease were
included in the healthy group. Patients who did
not receive any immunotherapy and were diag-
nosed as allergic by skin prick tests but had no
other disease were included in the allergic rhinitis
group. Between June 2015 and October 2015, al-
lergic rhinitis patients were in the active phase of
the disease, and the period of treatment was deter-
mined and complete blood counts were taken into
consideration. People who did not have any sys-
temic inflammatory disease, severe anaemia or
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haema tologic disease, malignancy, chronic liver
disease, heart or kidney disease, systemic corticos-
teroid use, anti-inflammatory or anticoagulant
medication use were included in the study. Beck-
man Coulter device was used for analysis of haema-
tologic data. The information was obtained
retrospectively by screening patient files, and
hence patients’ approvals were not required. This
study was approved by the ethics committee of
Bursa High Specialization Training and Research
Hospital.

STATISTICAL ANALYSIS

Descriptive statistics are presented as values of fre-
quency, percentage, mean, standard deviation (SD),
median and minimum (min) and maximum (max).
The Pearson’s chi-squared test was used for analy-
sis of the relationships between categorical vari-
ables. The Kolmogorov-Smirnov test was used to
assess the assumptions of normality in the analysis
of the difference between the measured values of
the two groups. The Mann-Whitney U test was
used when the data did not fit a normal distribu-
tion. Independent samples t-test was used when the

data fit a normal distribution. Receiver operating
characteristic (ROC) analysis was performed to dis-
tinguish the patients with allergic rhinitis accord-
ing to certain measurements and to determine the
cut-off points. The area under the curve (AUC), cut-
off point, sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV)
values are presented for all biomarkers. The inde-
pendent risk factors in allergic rhinitis were exam-
ined using logistic regression analysis by including
those variables that were statistically significant in
univariate analysis. The results are presented with
Wald statistic, odds ratio (OR) and 95% confidence
intervals (CIs). The level of statistical significance
was considered at p<0.05. All analyses were per-
formed using SPSS 22.0 software package.

RESULTS

The allergic rhinitis group was compared with the
healthy group in terms of gender, age and specific
hematogic measures (Table 1).

ROC analysis was performed to distinguish pa-
tients with allergic rhinitis from the healthy group
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Allergic Rhinitis Group Control Group p

Gender# Female 114 62.6% 50 56.2% 0.307

Male 68 37.4% 39 43.8%

Ageᵼ 31.37±9.89 31(17-55) 31.93±10.87 29(18-55) 0.858

Leukocyteᵼ 7.21±2.11 6.97(3.45-17.67) 7.53±2.19 7.07(3.42-17.41) 0.153

Lymphocyteᵼ 2.23±0.64 2.16(0.87-4.22) 2.4±0.76 2.29(0.66-5.42) 0.111

Plateletᵼ 251.86±64.48 241.5(105-519) 241.75±58.1 236(139-389) 0.23

Eosinophilᵼ 0.24±0.21 0.19(0-1.03) 0.17±0.11 0.14(0-0.49) 0.042*

Basophilᵼ 0.03±0.02 0.02(0-0.1) 0.03±0.02 0.03(0.01-0.08) 0.35

Mpv$ 8.88±0.99 8.8(6.54-11.5) 9.62±1.1 9.5(7.6-12.2) <0.001*

Neutrophilᵼ 4.11±1.85 3.88(1-15.95) 4.47±1.91 4.07(1.59-15.55) 0.054

ELRᵼ 0.1±0.09 0.08(0-0.45) 0.07±0.07 0.06(0-0.61) 0.007*

BLRᵼ 0.01±0.01 0.01(0-0.05) 0.01±0.01 0.01(0-0.04) 0.557

NLRᵼ 2.03±1.62 1.79(0.33-18.33) 2.19±2.55 1.79(0.48-23.56) 0.824

PLRᵼ 121.3±43.68 113.76(48-291) 110.98±54.05 102.51(42.14-474.24) 0.007*

TABLE 1: Comparison between the allergic rhinitis and control group.

# PearsonChi-Square Test; ᵼ IndependentSamples t Test; $ Mann-Whitney U Test; *p<0.05 
ELR; Eosinophil-lymphocyte ratio. BLR; Basophil-lymphocyte ratio. NLR; Neutrophil-lymphocyte ratio. PLR: Platelet-lymphocyte ratio. 271 people were included in the study, comprising
182 in the allergic rhinitis group and 89 in the healthy group. The allergic rhinitis group included 114 (62.6%) females and 68 (37.4%) males, with a mean age of 31.37±9.89 years. In
the healthy group, there were 50 (56.2%) males and 39 (43.8%) females, with a mean age of 31.93±10.87 years. The allergic rhinitis group was compared with the healthy group in
terms of gender, age and specific measures. In the allergic rhinitis group, while the eosinophil count (p=0.042), ELR (p=0.007) and PLR (p=0.007) were found to be high, the median
platelet volume (MPV) was found to be low (p<0.001) (Table 1).



in terms of MPV, ELR and PLR measurements,
which showed differences in the two groups (Table
2).

The ROC curves of median platelet volume
(MPV), platelet lymphocyte ratio (PLR), and
eosinophil lymphocyte ratio (ELR) are shown in Fig-
ures 1-3. 

Logistic regression analysis was performed for
determining the independent risk factors of allergic
rhinitis in terms of MPV, ELR and PLR measure-
ments, which showed differences in the two groups.

A one-unit decrease in MPV measurement in-
creased the OR of allergic rhinitis by 2.062 times
(p < 0.001). A one-unit decrease in ELR measure-

ment increased the OR of allergic rhinitis by
1.147.54 times (p=0.002), which is a very high fig-
ure. This is because it forms multiple linear con-
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Critical Value AUC Sensitivity% Specificity% PPV% NPV% PLR NLR

MPV ≤ 9.1 0.687  

p< 0.001 64.84 65.17 79.20 47.50 1.86 0.54

ELR > 0.0885 0.600 

p= 0.005 48.90 74.16 79.50 41.50 1.89 0.69

PLR > 107.3 0.601 

p= 0.005 61.54 59.55 75.70 43.10 1.52 0.65

TABLE 2: ROC analysis for distinguishing patients with allergic rhinitis from the healthy group.

ELR: Eosinophil-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; MPV; Median platelet volume; AUC: Area under the curve; PPV: Positive predictiva value; NPV: Negative predic-
tive value; NLR: Neutrophil lymphocyte ratio. ROC analysis was performed to distinguish patients with allergic rhinitis from the healthy group in terms of MPV, ELR and PLR meas-
urements, which showed differences in the two groups. It was observed that for patients with MPV ≤9.1, the sensitivity was 64.84%, the specificity was 65.17% and the AUC was 0.687
(p<0.001; AUC=0.5). For patients with ELR>0.0885, the sensitivity was 48.9%, the specificity was 74.16% and the AUC was 0.600 (p=0.005; AUC=0.5). Regarding patients with
PLR>107.3, the sensitivity was 61.54%, the specificity was 59.55% and the AUC was 0.601 (p=0.005; AUC=0.5) (Table 2).

FIGURE 1: The ROC curves of MPV. 
MPV;MPV measurements were significantly lower in the allergic rhinitis group
(p<0.001). It was found that for MPV, the sensitivity was 64.84%, the speci-
ficity was 65.17%, the positive predictive value (PPV) was 79.20% and the ne-
gative predictive value (NPV) was 47.50%.MPV.

FIGURE 3: The ROC curves of ELR.
ELR; For ELR (p=0.005). the sensitivity was 48.90%, the specificity was
74.16%, the PPV was 79.50% and the NPV was 41.50%.

FIGURE 2: The ROC curves of PLR.
PLR; It was found that for PLR (p = 0.005), the sensitivity was 61.54%, the
specificity was 59.55%, the PPV was 75.70% and the NPV was 43.10%.



nections due to the same denominator of the two
variables in the model. To prevent this, the cut-off
points and variables that we found and used in the
ROC analysis were included in the model (Table
3a).

Logistic regression analysis was performed for
determining the independent risk factors of allergic
rhinitis for the variables separated by the cut-off
points of MPV, ELR and PLR measurements,
which showed differences in the two groups (Table
3b). All the three variables were found to be effec-
tive risk factors for allergic rhinitis.

DISCUSSION

NLR and PLR can be detected in haemogram
analysis of peripheral blood. PLR was found to be
high in various peripheral vascular diseases, coro-
nary artery diseases and some gynaecological and
hepatobiliary malignancies and it has also been as-
sociated with poor prognosis. NLR has been rec-
ommended to be used as a new biomarker to
indicate systemic inflammation. NLR is increased
in systemic inflammation, some gynaecological and
gastrointestinal cancers and some cardiovascular
diseases.10-12 NLR and PLR can be easily calculated
and are quite inexpensive.10

Dogru et al. also demonstrated NLR as an in-
dicator of inflammation in children with allergic
rhinitis. They found that NLR was higher in pae-
diatric patients with moderate and severe aller-
gic rhinitis compared to that in paediatric
patients with mild allergic rhinitis. The mean
NLR was higher in the allergic rhinitis group
compared to that in the control group. There has
not yet been a study on this subject in adult pop-
ulation.13 In our study on adult subjects, there
was no significant difference in NLR between the
allergic rhinitis group and the healthy group. PLR
was significantly higher in the allergic rhinitis
group.

It is known that the baseline values of leuko-
cyte count in the paediatric age group are higher
than those in the adult age group. Therefore, in our
study, neutrophil-lymphocyte ratios in the adult
population may not be significant and have not
been reliably detected as a biomarker in our study.
It is also possible that severe allergic rhinitis is pres-
ent in the case of secondary infection. Dogru et al.
included patients with asthma and/or eczema, un-
like our study.

Qin et al. suggested that NLR and PLR can be
used as useful markers in systemic lupus erythe-
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Wald p OR 95% Lower Limit 95% Upper Limit

MPV (≤9.1| >9.1) 20.486 <0.001* 3.748 2.115 6.64

ELR (>0.0885|≤0.0885) 16.097 <0.001* 3.452 1.885 6.323

PLR (>107.3|≤107.3) 6.679 0.01* 2.088 1.195 3.649

TABLE 3b: Logistic regression analysis for determining the independent risk factors of allergic rhinitis for the variables 
separated by the cut-off points of MPV, ELR and PLR measurements.

* p<0.05.
The OR of allergic rhinitis was 3.748 times higher in patients with MPV ≤9.1 compared to that in patients with MPV >9.1 (p<0.001; 95% CI: 2.115-6.64). The OR of allergic rhinitis
was 3.452 times higher in patients with ELR >0.0885 compared to that in patients with ELR ≤0.0885 (p<0.001; 95% CI: 1.885-6.323). The OR of allergic rhinitis was 2.088 times
higher in patients with PLR >107.3 compared to that in patients with PLR ≤107.3 (p<0.001; 95% CI: 1.195-3.649) (Table 3b).

Wald p OR 95% Lower Limit 95% Upper Limit

MPV 24.705 <0.001* 0.485 0.364 0.645

ELR 9.563 0.002* 1147.541 13.198 99777.853

PLR 0.165 0.684 1.001 0.995 1.008

TABLE 3a: Logistic regression analysis for determining the independent risk factors of allergic rhinitis.

MPV and ELR measurements were found to be effective risk factors for allergic rhinitis (* p<0.05).



matosus (SLE) activity score. Kim et al. also sug-
gested that these ratios can be used as a useful
marker in psoriatic arthritis activity index.14,15

Boztepe et al. reported that in patients with
chronic sinusitis who underwent endoscopic
sinus surgery, the sensitivity was 39.4% and the
specificity was 88.9% for PLR.16 Zhang et al. re-
ported a sensitivity of 76.9% and a specificity of
41.6% for NLR in patients with neutrophilic
asthma.17

In addition, several researchers have investi-
gated these parameters as activation criteria for 
Behcet’s disease, obstructive sleep apnoea syn-
drome (OSAS), chronic obstructive pulmonary
disease (COPD), infective endocarditis and hyper-
tension.18-22

Blood platelets primarily play a role in
thrombosis and haemostasis. When they are ac-
tive, the mediators such as chemokines and cy-
tokines are synthesised and MPV is increased.
Increased MPV can be used as a biomarker of in-
flammatory diseases characterised by chronic sys-
temic inflammation. In various studies, MPV and
platelet count were examined in cardiovascular
diseases, chronic rhinosinusitis, otitis media and
nasal polyps.23-27

Yılmaz et al. showed that high NLR and PLR
values may be useful as an indicator of inflam-
mation in patients with chronic rhinosinusitis re-
gardless of the presence of absence of a polyp.
Moreover, they suggested that its clinical use
could be increased in evaluating treatment eligi-
bility and prognosis in the future.28 In our study,
MPV measurements were significantly lower in
the allergic rhinitis group (p<0.001). It was found
that for MPV, the sensitivity was 64.84%, the
specificity was 65.17%, the PPV was 79.20% 
and the NPV was 47.50%. For PLR (p=0.005), the
sensitivity was 61.54%, the specificity was
59.55%, the PPV was 75.70% and the NPV was
43.10%.

Concurrent elevation of NLR and PLR always
may be suggestive of the presence of another in-
flammation, especially infection, except for aller-

gic inflammation. However, the elevation of NLR,
independent of PLR and concomitant MPV may be
more significant in terms of establishing the rela-
tionship between platelets and allergic inflamma-
tion.

Yenigün et al. found that ELR was signifi-
cantly higher in both symptomatic and asympto-
matic paediatric patients with allergic rhinitis
compared to that in the control group. Moreover,
they found that it can be used in combination with
skin prick test.29 In our study, the eosinophil count
(p=0.042) and ELR (p=0.007) were found to be sig-
nificantly high in the allergic rhinitis group. For
ELR (p=0.005), the sensitivity was 48.90%, the
specificity was 74.16%, the PPV was 79.50% and
the NPV was 41.50%. Increase in the number of
eosinophils is a known phenomenon in allergic in-
flammation. We studied ELRs in the present study
and found that the results were similar to those of
Yenigün et al., but were different in terms of age
groups.

While basophils circulate in the peripheral
blood under homeostatic conditions, they are gen-
erally accumulated in the affected tissues in aller-
gic disorders, including asthma, atopic dermatitis
and allergic rhinitis. They are involved in the
onset of allergic inflammation and also contribute
to the migration of other proinflammatory cells
such as neutrophils and eosinophils. They are con-
sidered to be precursors of mast cells in immune
response. It has been found that basophils play a
role in IgE-mediated, delayed-onset allergic in-
flammation in the skin along with neutrophils and
eosinophils.30 Brescia et al. performed a study on
patients with chronic rhinosinusitis and nasal
polyps and identified that basophil lymphocyte
ratio (BLR) had a heterogeneous prognostic role
in the formation of polyps.31 In our study, there
was no significant difference between the allergic
rhinitis and control groups in terms of BLR. But
the patient group of Brescia et al. was different
from ours. They were investigating BLR in pa-
tients with or without recurrent polyps who un-
derwent chronic rhinosinusitis and nasal polyp
operation.
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CONCLUSION

The use of MPV, ELR and PLR, together with spe-
cific history, allergen-specific IgE and skin prick
tests is useful in the diagnosis of inflammation in
patients with allergic rhinitis. In our study, 
MPV, ELR and PLR values were predominantly
found as risk factors for allergic rhinitis inflam-
mation. The MPV value was found to be  in-
creased in systemic and allergic inflammation,
whereas it was decreased in patients with allergic
rhinitis, although it was in the normal limit. Our
patients had no other allergic disease other than
symptomatic rhinitis. There is a need for larger
studies to establish the relationship between
platelet counts and mean platelet volumes and al-
lergic rhinitis.

Although these parameters are used by several
researchers in various studies. None of them point

out directly to a single disease. However, we would
like to mention that it is particularly important in
primary health care to take a complete blood count
in clinical practice to direct the patients to an al-
lergy centre. Of course, skin prick testing and al-
lergen-specific IgE screening will be appropriate to
confirm allergic rhinitis in suspected cases in the
absence of the patient’s history and clinical find-
ings being missed, as in any disease. We believe
that a more extensive study is needed in this re-
gard.
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