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ABSTRACT

The aim of this study was to perform the analysis of hematological parameters in patients with allergic rhinitis symptoms.
181 patients underwent the skin prick test and completed the symptoms inquiry form were included in the study. We me-
asured RBC (Red blood cells), Hb (hemoglobin), Htc (hemotocrit), WBC (white blood cells), PLT (platelet) and MPV (mean
platelet volume) of the subjects. The relationship of the skin prick test positivity, allergic symptoms, severity and duration of
symptoms, with the hematological parameters are analysed.
Hematologic parameters were in normal ranges in patients who presented with symptoms of chronic rhinitis. There was no
correlation between skin prick test positivity and hematological parameters. In the Alergic rhinitis group, RBC and Hb were
seen to be affected by duration of illness and not to be affected by allergen distribution. WBC was seen to decrease as the
duration of illness prolonged in both allergic and non-allergic groups. 
The presence of nasal symptoms was found to be associated with high RBC, Hb, Htc values. In the AR group, the RBC and
Hb were found to have been affected by the duration of illness, and unaffected by the allergen distribution. 
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ÖZET

Alerjik Rinit Semptomlar› ile Baflvuran Hastalarda Hematolojik Parametrelerin Analizi
Çal›flman›n amac› alerjik rinit semptomlar› ile baflvuran hastalarda hematolojik parametrelerin analizini yapmakt›.
Deri prik testi yap›lan ve semptom sorgulama formunu dolduran 181 hasta çal›flmaya dahil edildi. Hastalar›n eritrosit, hemog-
lobin, hematokrit, lökosit, trombosit ve ortalama trombosit hacimleri ölçüldü. Deri prik test pozitifli¤i, alerjik semptomlar,
semptomlar›n fliddeti ve süresi ile hematolojik parametreler aras›ndaki iliflkilerin analizi yap›ld›.
Alerjik semptomlar ile baflvuran hastalarda hematolojik parametreler normal s›n›rlarda bulunmufltur. Deri prik test pozitifli¤i ile
hematolojik parametreler aras›nda iliflki saptanmam›flt›r. Deri prik test sonucu pozitif grupta, eritrosit say›s› ve hemoglobin dü-
zeyinin hastal›k süresinden etkilendi¤i ancak alerjen da¤›l›m›ndan etkilenmedi¤i saptanm›flt›r. Hem alerjik hem de alerjik olma-
yan gruplarda hastal›k süresi uzad›kça lökosit say›s›n›n azald›¤› belirlenmifltir.
Nazal semptomlar›n varl›¤› yüksek eritrosit, hemoglobin ve hemotokrit de¤erleriyle iliflkili bulunmufltur. Deri prik test sonucu
pozitif grupta, eritrosit say›s› ve hemoglobin düzeyinin hastal›k süresinden etkilendi¤i ancak alerjen da¤›l›m›ndan etkilenmedi-
¤i saptanm›flt›r.
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INTRODUCTION
Allergic Rhinit (AR) is characterized by a specific
IgE-mediated hypersensitivity reaction, clinically
arising following the exposure of the nasal mucosa
to allergens. The main symptoms of AR are sne-
ezing, nasal obstruction, nasal itching, post-nasal
drip and smell disorders. Ocular symptoms like eye
itching, congestion, lividity, pulmonary symptoms
like cough, dyspnea, wheezing, and dermatological
symptoms such as eruption, itching, rash, and urti-
caria can accompany nasal symptoms in patients
with AR. The skin prick test is a widely used diag-
nostic skin test to indicate the IgE-related reaction
in determination of allergens that lead to symptoms
in patients with AR.1 These tests are cheap, easily
applicable and yield a rapid result. The skin prick
test can be applied using commercially available in-
halent and food allergens, latex or drugs.2,3

The basic parameters obtained from full blood co-
unt are associated with blood cell counts (red blood
cells (RBC), white blood cells (WBC), platelet
(PLT)) and the sizes. WBC and PLT indicators af-
fected by inflammatory and immunologic proces-
ses. The primary reason to assess the red blood cells
is to check for anemia and to evaluate normal eryth-
ropoiesis. The number of RBC is determined by
age, sex, altitude, exercise, diet, pollution, drug use,
tobacco/nicotine use, kidney function, etc. The he-
moglobin level indicates the amount of intracellular
iron. The hematocrit (Htc) is one of the most preci-
se methods of determining the degree of anemia or
polycythemia (excessive amount of red blood
cells).4 Mean platelet volume (MPV) is considered
a marker and determinant of platelet function since
larger platelets are hemostatically more reactive
than platelets of normal size, increasing the propen-
sity to thrombosis. The biological and prognostic
value of an increased MPV is still controversial and
the reasons for increased platelet size are still unc-
lear.4-7

The aim of this study was to investigate the levels
of hematological parameters such as Hb, MPV in
patients presented with chronic rhinitis symptoms.
In addition, it has been analysed the relationships
between these parameters and the skin prick test
positivity, the presence and the severity of symp-
toms, the duration of disease.

PATIENTS AND METHODS 
The data of 2005 patients who presented with the
allergic rhinitis symptoms between January 2008
and November 2010 underwent the skin prick test,
and completed the symptoms inquiry form were
evaluated, retrospectively. 181 patients, who under-
went complete blood count on the day of skin prick
test, included into the study. Ages, gender, presen-
ce of nasal, ocular, pulmonary and dermatological
symptoms were questioned. The patients were as-
ked to choose one of the options that matched their
complaints best (absent, mild, moderate and seve-
re) in this form, the answers of which were presen-
ted as multiple choice. These options were scored
as 0, 1, 2 and 3 respectively in the assessment pro-
cess. Diagnosis was made on the basis of history,
physical examination findings, nasal endoscopic
examination findings and the skin prick test results.
Presence of sneezing, watery runny nose, nasal
obstruction and itchy nose, presence of serous sec-
retion in the nasal cavity, pale nasal mucosa, ede-
matous, and pale or purple conchae, were interpre-
ted in favour of AR. Coughing, dyspnea and whe-
ezing were evaluated as respiratory symptoms. The
skin prick test was not performed on patients who
had been treated with the diagnosis of asthma, on
those who had a suspicion of asthma, on those who
had been using beta-blockers. Patients who were
detected to have dermographism were also exclu-
ded from the study. Another exclusion criteria was
patients with nasal septum deviations. Alyostal ST-
IR (Stallegenes S.A.France) standard allergen ext-
racts were used for the skin prick test. For the test,
antihistamines had to have been withdrawn 10 days
previously, H2-receptor blockers had to have been
withdrawn 24 hours previously, and antidepressant
drugs withdrawn 20 days previously. Allergen ext-
racts that were taken in standard doses in Quick test
applicators with 8 distinct edges were applied onto
the skin after having cleaned the ventral part of the
forearm with alcohol. The results were evaluated
15 minutes later. Histamine hydrochloride was used
as positive control and isotonic NaCl was used as
negative control. The validity criterion for the test
was accepted as >3mm for positive control and <3
mm for negative control. Skin reaction against the
allergen with an enduration of >3mm in diameter
was accepted as a positive reaction.8 The most com-
mon 30 allergen extracts and positive and negative
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controls were applied using a total of 4 applicators
onto the skin of forearm for the skin prick test. Two
house dust mites, 3 fungal spores, 1 insect, 3 animal
epithelia, 15 pollens and 6 food allergens were used.

Blood samples were drawn after a fasting period of
12 h. We measured RBC, Hb, Htc, WBC, PLT and
MPV in a blood sample collected in EDTA. The
measurements were performed immediately after
blood sampling in order to prevent in vitro platelet
activation. A Beckman Coulter Gen-S Hematology
Analyzer was used for whole blood counts. 
Statistical analysis was done using SPSS version
15. Categorical data is presented as percentages
(frequencies), and quantitative data as mean and
standart deviation values. For categorical data, Pe-
arson chi-Square test was used to determine any
significant association between the groups for dif-
ferent variables. For quantitative data, independent
sample t test was used to determine any significant

differences between the study groups. Linear
regression analyses was used to determine the rela-
tionship between the hematological parameters and
rhinitis duration, symptoms, age, gender, and aller-
gen distrubition.

RESULTS
The demographic features of the patients included
in the study have been presented in Table 1. Of the
181 patients, 94 were diagnosed as having allergic
and 87 as non-allergic rhinitis. In patients who pre-
sented with symptoms of rhinitis, no significant dif-
ference was found between patients with positive
and negative skin prick test results in terms of he-
matological parameters. The hematological data of
patients with positive (Group I) and negative (Gro-
up II) skin prick test results have been displayed in
Table 2.
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Table 1. Demographic features of the skin prick test (+) and (–) subjects

Group I  (n= 94) Group II  (n= 87)

Age (years)  Mean ± Std dev 32.6 ± 11 (14-59) 33±11.8 (17-65)

Gender  (M/F [%] ) 33/61 (35.1/64.9%) 38/49 (43.7 / 56.3%)

Duration of the disease 6.3 ± 5.9 (0 -32) 5.3 ± 5.5 (0-30)

(years) Mean ± Std dev

Table 2. Hematologic parameters of two groups

Group I (n= 94) Group II (n= 87)

Mean ± Std dev Mean ± Std dev P value

WBC (/µL) 7100  ± 2200 (4400-11900) 7300 ± 2175 (44000-15100) 0.31

RBC (106/µL) 4.7 ± 0.7 (3.6-5.8) 4.7 ± 0.5 (3.7-5.8) 0.66

Hb (g/dL) 13.8  ± 3.0 (9.2-16.9) 13.9 ± 2.0 (9.5-16.9) 0.6

Htc (%) 39.7 ± 7.7 (27.7-48.9) 39.8 ± 4.7 (28.3-49.8) 0.82

PLT (103 /µL) 241 ± 7.5 (125-460) 229.5 ± 73.2 (120-392) 0.48

MPV (fL) 8.0 ± 1.2 (6.1-10.2) 7.8 ± 1.2 (6.5-10.2) 0.7



Statistical analysis indicated that there was no rela-
tionship between the pulmonary symptoms, cutane-
ous and ocular symptoms and hematological para-
meters in patients who had presented with symp-
toms of rhinitis. On the other hand, a relationship
was found between the nasal symptoms and the he-
matological parameters. When the rhinitis symp-
toms were analyzed individually, the duration of ill-
ness and RBC, Hb and Htc values were found to be
positively correlated in patients with nasal obstruc-
tion. The correlation of nasal symptoms and the du-
ration of illness have been presented in Table 3. No
relationship was found between the Platelet count
and MPV and the severity and duration of symptoms.

Skin prick tests to grass mixture were positive in 48
(51.1%) patients, to D. farine in 16 (17%), and to D.
Pteronyssinus in 35 (37.2%). There was no sig-
nificant relationship between the type of positive
prick test and the hematologic parameters. 

RBC, Hb, WBC and MPV were accepted as depen-
dent variables in the regression analysis model, and
allergens, duration of illness, skin prick test positi-
vity, age and gender were accepted as independent
variables, and the relationships were analyzed. In
the both group, RBC and Hb were seen to be affect-
ed by duration of disease [for: RBC p= 0.004, B=
4.627 (95% CI:4.515-4.739) and for Hb: p= 0.011
B= 13.626 (95% CI:3.268-13.983)] and not to be

affected by allergen distribution. WBC was seen to
decrease as the duration of illness prolonged in both
allergic and non-allergic groups (Rho: –0.160, p=
0.042).

DISCUSSION
In this study, the values of RBC, Hb, Htc, WBC,
PLC, and MPV were found in normal range in pa-
tients who had presented with chronic rhinitis
symptoms. Additionally, in correlation analysis, the
duration of disease was positively correlated with
RBC, Hb and Htc in subgroup with nasal obstructi-
on. Moreover, in regression analysis, the duration
of disease was also an independent parameter of
RBC and Hb in patients with AR. 

Previously, Olcay et al. have been reported that
MPV and PLC values in patients with bronchial
asthma were significantly higher than controls. Ho-
wever, their study population size was very small
(10 patients and 10 controls).9 On the other hand,
haematologic parameters which obtained from
complet blood count were analysed in neither chro-
nic rhinitis nor allergic rhinitis. The best of our
knowledge, this study is first showing that the valu-
es of RBC, Hb, Htc, WBC, PLC, and MPV were in
normal range in patients with chronic rhinitis symp-
toms. 
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Table 3. The correlation between the duration of the disease and hematologic parameters in patients with nasal symptoms

RBC Hb Htc

Itchy nose (n= 122) Rho: 0.296 Rho: 0.302 Rho: 0.296

p: 0.001 p: 0.001 p: 0.001

Nasal obstruction (n= 129) Rho: 0.279 Rho: 0.243 Rho: 0.231

p: 0.001 p: 0.006 p: 0.009

Runny nose (n= 123) Rho: 0.232 Rho: 0.080 Rho: 0.057

p: 0.01 p: 0.28 p: 0.44

Sneezing (n= 138) Rho: 0.204 Rho: 0.084 Rho: 0.054

p: 0.001 p: 0.27 p: 0.48

Headache (n= 138) Rho: 0.240 Rho: 0.222 Rho: 0.220

p: 0.002 p: 0.003 p: 0.004



Formerly, Carlson et al. found that polycythemia
was independent of associated daytime hypoxia in
nine patients with unexplained polycythemia ful-
filled the criteria for sleep apnoea.10 In other study,
Moore-Gillon et al. found that 25% of 20 patients
with unexplained polycythemia suffered from noc-
turnal breathing disturbance.11 On the contrary, no
patients with disordered nocturnal breathing were
found in a study of 16 patients with apparent or re-
lative polycythemia.12 But, compared with our
study, these studies had very small study populati-
on size. Furhermore, they addressed neither the ro-
le of nasal obstruction nor the allergy. However, in
our study, the duration of disease was positively
correlated with RBC, Hb and Htc in patient subgro-
up with nasal obstruction. Systemic inflammation
may lead to changes in hematological parameters in
both AR and non-allergic rhinitis. The second mec-
hanism that may be effective on hematological pa-
rameters is nasal obstruction and related intermit-
tent hypoxia. Ishii et al. emphasized the relations-
hip between intermittent hypoxia and polycythemia
in their experimental study.13

In the present study, in regression analysis, the du-
ration of disease was independently associated with
an increase in RBC and Hb values in patients with
AR. Similarly, the duration of disease was indepen-
dently associated with an increase in RBC, Htc and
Hb values in patients with nasal obstruction. There-
fore, it can be speculated that the increase in Htc,
Hb and RBC values associated with the duration of
symptoms that indicates the role of intermittent
hypoxia in chronic rhinitis patients. Already, the re-
lationship between allergy-related immunological
mechanisms and erythrocyte count and the hemog-
lobin levels have not been explained.

Conclusion: In current study, the presence of nasal
symptoms was found to be associated with the inc-
reases in RBC, Hb, and Htc values. In addition, the
RBC and Hb values were affected by the duration
of disease in the AR subgroup. Still, the longterm
and prospective studies should be design to investi-
gate the associations between hematological para-
meters and clinical parameters in nasal pathologies
such as chronic rhinitis or allergic rhinitis. 
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