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Vitamin D serum levels in allergic rhinitis: any
difference from normal population?
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Background: Recently it has been suggested that, the worldwide increase in allergic diseases such as asthma, allergic rhinitis and
food allergy is associated with low vitamin D intake.

Objective: This study measured the vitamin D levels in patients with allergic rhinitis and compared the results with the general
population.

Methods: Vitamin D levels were assessed in 50 patients with allergic rhinitis diagnosed clinically by Allergic Rhinitis and its Impact
on Asthma 2008 criteria and the result of skin prick test for aeroallergens. There was no control group, and the study results were
compared with the results of another study evaluating vitamin D status in the 5,329 people of normal population of Iran.

Results: The prevalence of severe vitamin D deficiency was significantly higher in patients with allergic rhinitis than the normal

population, 30% and 5.1% respectively (p = 0.03). Also women with allergic rhinitis had lower vitamin D levels.
Conclusion: Measuring vitamin D serum levels could be helpful in the routine assessment of patients with allergic rhinitis in Iran.
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INTRODUCTION

Allergic rhinitis is a common health problem caused by
an immune-mediated inflammatory reaction after allergen
exposure. It is not a life-threatening condition but in most
cases it interferes with the patient’s personal life and imposes
a substantial burden on public health in economic terms. In
the United States, 17-25% of the population, approximately 39
million, is estimated to have allergic rhinitis [1]. The prevalence

varies among countries, probably because of geographic
and aeroallergen differences [2-5]. For example, one sixth of
Canadians suffer from this disorder [6].

In recent years, the worldwide increase in allergic diseases has
been associated with low vitamin D. Schauber et al. [7] stated
that the association between low serum vitamin D levels and
an increase in immune disorders is not coincidental. Growth
in populations has resulted in people spending more times
indoors, leading to less sun exposure and less cutaneous vitamin
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D production [8].

Several studies have been designed to investigate the value of
vitamin D in the treatment of allergic diseases and asthma, but still
the results are controversial [7, 9, 10].

The significant impairment of quality of life and morbidity
caused by allergic rhinitis, and the easily-treated vitamin D
deficiency with which it may be associated, motivated the design
of this study. Herein, the vitamin D status of the study patients
with allergic rhinitis was compared to vitamin D levels from the
normal population.

MATERIALS AND METHODS

Study design and population

The study included patients with allergic rhinitis, who were
referred to the Asthma, Allergy and Clinical Immunology Clinic
of the Rasoul Akram Hospital (for routine visits) during a one year
period between September 2008 and September 2009. Allergic
rhinitis patients were diagnosed clinically using Allergic Rhinitis and
its Impact on Asthma (ARIA) 2008 criteria [11] during a medical visit.
Expert allergists carried out skin prick test to determine specific Igk
sensitivity to common aeroallergens in Iran (outdoor and indoor).
The study results of vitamin D serum levels in allergic rhinitis were
compared with the results from another study carried out on the
normal population to evaluate their vitamin D status [12].

Sixty-nine patients were enrolled to complete a questionnaire
that was designed by comparing 15 standard allergy questionnaires
and modified to reflect regional characteristics. The questionnaire
concerned demographic data, probable risk factors associated with
allergic rhinitis, co-morbid diseases, multiple signs and symptoms
of disease and the history of patient's medications. Fifty of the
original 69 patients were selected for participation in this study.

Exclusion criteria concerned patients who had co-morbid disease
in addition to allergic rhinitis that could affect vitamin D serum
levels. Such diseases included rheumatoid arthritis, cystic fibrosis,
multiple sclerosis, ulcerative colitis, crohn’s disease, celiac disease,
rickets, osteomalacia, sarcoidosis and thyroid dysfunctions, and
individuals who had received medications including corticosteroids,
barbiturates, bisphosphonates, sulfasalazine, omega3 and vitamin
D components such as calcium-D were excluded.

According to the severity of the allergic rhinitis, patients were
classified into mild, moderate and severe groups. Classification
was based on the duration of symptoms, interference with
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daily activities and sleep disturbance; using ARIA 2008 criteria,
interpolated in the questionnaires.

Measurements

A two ml blood sample was obtained from the patients to
check the vitamin D level. Blood samples were centrifuged and
the samples were stored at =70°C until required. A standard CPBA
kit (DRG Instruments GmbH, Germany) was used to measure the
25 (OH) D level. Levels equal to or greater than 37 nmol/L were
considered normal. Levels less than or equal to 12.5 nmol/L, levels
between 12.5 and 25 nmol/L and levels between 25 and 37 nmol/
L were considered to reflect severe, moderate and mild deficiency,
respectively [13].

Statistical analysis

Data were analyzed using SPSS® software (Version 17.0; SPSS,
USA). Descriptive statistical analysis and non-parametric statistical
tests were used.

RESULTS

Of the 50 patients enrolled in the study, 17 (34%) were men and
33 (66%) were women. The mean age of the patients was 26.2 +
1.1 years (range from 8 to 64 years) (Table 1).

Patients’ characteristics and nasal signs and symptoms are
summarized in Tables 2 and 3.

A vitamin D level of more than 37 nmol/L was considered
normal and lower levels were considered to reflect deficiency.
The mean vitamin D level was 31.5 + 2.5 nmol/L in patients with
allergic rhinitis.

The vitamin D level was significantly higher in men than women
(46.8 +1.2vs.26.7 £1.9;p = 0.00).

Of the 50 patients evaluated, 17 (34%) were experiencing
severe signs and symptoms of the allergic rhinitis, 18 (36%) were

Table 1. Comparison of demographic data between patients with allergic
rhinitis and normal populatio

Patients with allergic rhinitis Normal population

Sex
Female 66% 55%
Male 34% 45%
Age 8-64 20-69
Total patients 50 5329

apallergy.org



Vitamin D serum levels in allergic rhinitis

considered to be moderate and 15 (30%) were classified as mild.
The mean vitamin D level was 294 + 4.7 nmol/L in patients with
severe symptoms, and 34.5 + 4.5 and 30.9 + 5.9 nmol/L in the
moderate and mild groups, respectively. The mean vitamin D level
was not significantly different among the three groups (p=0.7).
There was no significant relationship between vitamin D status,
duration and symptoms of allergic rhinitis or the contact time
with allergens. (p > 0.05).However, the one sample t-test, showed
the prevalence of severe vitamin D deficiency to be significantly
greater in patients with allergic rhinitis than in the normal

Table 2. The characteristics of patients with allergic rhinitis

Characteristics Frequency (%)
Family history
Negative 9(18)
Positive 41 (82)
First degree (parents & siblings) 29 (70)
Second degree (aunts & uncles) 12 (30)
Aeroallergens (SPT result, w > 3)
Dermatophagoides farinae 18 (36)
Dermatophagoides pteronyssinus 20 (40)
Cockroach 28 (56)
Aspergillus 14 (28)
Penicillium 24.(48)
Grass mixture 30 (60)
Tree mixture 34 (68)
4 weed mixture 32 (64)

SPT, skin prick test.

Table 3. The nasal signs & symptoms of patients with allergic rhinitis

Signs and symptoms Frequency (%)
[tching 44 (88)
Congestion 44 (88)
Sneezing 40 (80)
Rhinorrhea 35(70)

population utilized in the study of Moradzadeh et al. [12] (p = 0.03)
(Table 4).

DISCUSSION

Our study identified a few important findings in the growing
area of allergy and vitamin D levels. This study demonstrated a
significant vitamin D deficiency among females, which could
reflect lower sun exposure due to the lifestyle and the type of
clothing worn by Iranian women. Severe cases of allergic rhinitis
were accompanied by more prominent deficiency in vitamin D,
although this was not significantly different from the other two
groups. The results demonstrate the importance of assessing
vitamin D levels in patients with allergic rhinitis. Few studies have
addressed this issue; but an experimental investigation by Pichler
et al. [14] reported the immunoregulatory action of vitamin D in
the development of Ig-E mediated allergy.

In a study performed by Moradzadeh et al. [12] the mean
vitamin D level was measured in 5,329 normal Iranian individuals.
The results demonstrated that 27.2% had mild vitamin D
deficiency, 42.8% moderate and 5.1% had a severe deficiency. In
comparison with the results presented herein, the prevalence of
severe vitamin D deficiency was significantly greater in patients
with allergic rhinitis than the normal population (30% vs. 5.1%; p
= 0.03) demonstrating that there is an association between serum
vitamin D levels and allergic rhinitis status. While much larger
studies are required to reconfirm our findings .These results may
indicate subtle differences in terms of vitamin D metabolism or
sensitivity in allergic patients, as hypothesized by Wjst et al. [15]

In conclusion as Bruce W. Hollis stated “The assessment of
vitamin D is rapidly becoming an important tool in the diagnosis
and management of many diverse pathologies” [16] therefore
measuring serum levels of vitamin D could be considered in the
routine assessment of patients with allergic rhinitis in Iran. Then

Table 4. Comparison of vitamin D status in patients with allergic rhinitis and normal population

Vitamin D status (nmol/L)

Patients with allergic rhinitis

Normal population

Optimum (>37) 18
Mild deficiency (25-37) 1

Moderate deficiency (12.5-25)
Severe deficiency (<12.5) 1
Total patients

1,327 (24.9%)
1,449 (27.2%)

10 %) 2,281 (42.8%)
30 %) 272 (5.1%)
50 5,329

p=0.03.
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vitamin D supplementation could be prescribed according to
the status of deficiency. This could improve allergy symptoms
directly or indirectly by potentiating the anti-inflammatory effects
of the medications used to treat allergy as Searing et al. [17] have
stated that there should be possibility of vitamin D effect on
glucocorticoid pathway and vitamin D insufficiency promotes the
needs for higher doses of glucocorticoids to achieve treatment
effect. On the other hand recent studies suggest that vitamin D
plays an important role in prevention of various allergic diseases,
by activating certain regulatory immune cells that prevent release
of chemicals that cause and worsen allergic disease; particularly
allergic conditions have shown an association with mutations
in vitamin D receptor genes [18]. Finally, large multi-center
prospective studies are required to confirm our findings linking
allergic rhinitis and lower serum levels of vitamin D. Then further
research is required to adequately measure the potential benefit of
vitamin D therapy in allergic conditions.

ACKNOWLEDGEMENTS

The authors wish to thank Dr. Tirang Neyestani, the supervisor of
the National Nutrition and Food Technology Research Institute, for
his continuous support throughout the period of the research.

REFERENCES

1. Meltzer EQO. The prevalence and medical and economic impact
of allergic rhinitis in the United States. J Allergy Clin Immunol
1997,99:5805-28.

2. Lima RG, Pastorino AC, Casagrande RR, Sole D, Leone C, Jacob CM.
Prevalence of asthma, rhinitis and eczema in 6-7 years old students
from the western districts of Séo Paulo City, using the standardized
questionnaire of the “International Study of Asthma and Allergies in
Childhood" (ISAAC)-phase I11B. Clinics (Sao Paulo) 2007;62:225-34.

3. Romano-Zelekha O, Graif Y, Garty BZ, Livne I, Green MS, Shohat T.
Trends in the prevalence of asthma symptoms and allergic diseases
in Israeli adolescents: results from a national survey 2003 and
comparison with 1997. J Asthma 2007;44:365-9.

4. Sly RM. Changing prevalence of allergic rhinitis and asthma. Ann
Allergy Asthma Immunol 1999;82:233-48.

5. von Mutius E, Weiland SK; Fritzsch C, Duhme H, Keil U. Increasing
prevalence of hay fever and atopy among children in Leipzig, East
Germany. Lancet 1998;351:862-6.

6. Seasonal allergies: Something to sneeze at. Available from: http://
www.cbc.ca/health/story/2010/03/19/f-seasonal-allergies-

48

http://dx.doi.org/10.5415/apallergy.2012.2.1.45

Arshi S, et al.

symptoms.html.

Schauber J, Gallo RL. Vitamin D deficiency and asthma: not a strong
link--yet. J Allergy Clin Immunol 2008;121:782-3.

Litonjua AA, Weiss ST. Is vitamin D deficiency to blame for the
asthma epidemic? J Allergy Clin Immunol 2007;120:1031-5.

Clifford RL, Knox AJ. Vitamin D-a new treatment for airway
remodelling in asthma? Br J Pharmacol 2009;158:1426-8.

Sidbury R, Sullivan AF, Thadhani RI, Camargo CA Jr. Randomized
controlled trial of vitamin D supplementation for winter-related atopic
dermatitis in Boston: a pilot study. Br J Dermatol 2008;159:245-7.

. Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A,

Zuberbier T, Baena-Cagnani CE, Canonica GW, van Weel C, Agache
|, Ait-Khaled N, Bachert C, Blaiss MS, Bonini S, Boulet LP, Bousquet
PJ, Camargos P, Carlsen KH, Chen Y, Custovic A, Dahl R, Demoly P,
Douagui H, Durham SR, van Wijk RG, Kalayci O, Kaliner MA, Kim
YY, Kowalski ML, Kuna P, Le LT, Lemiere C, Li J, Lockey RF, Mavale-
Manuel S, Meltzer EO, Mohammad Y, Mullol J, Naclerio R, O'Hehir RE,
Ohta K, Ouedraogo S, Palkonen S, Papadopoulos N, Passalacqua G,
Pawankar R, Popov TA, Rabe KF, Rosado-Pinto J, Scadding GK, Simons
FE, Toskala E, Valovirta E, van Cauwenberge P, Wang DY, Wickman
M, Yawn BP, Yorgancioglu A, Yusuf OM, Zar H, Annesi-Maesano
, Bateman ED, Ben Kheder A, Boakye DA, Bouchard J, Burney P,
Busse WW, Chan-Yeung M, Chavannes NH, Chuchalin A, Dolen WK,
Emuzyte R, Grouse L, Humbert M, Jackson C, Johnston SL, Keith
PK, Kemp JP, Klossek JM, Larenas-Linnemann D, Lipworth B, Malo
JL, Marshall GD, Naspitz C, Nekam K, Niggemann B, Nizankowska-
Mogilnicka E, Okamoto Y, Orru MP, Potter P, Price D, Stoloff SW,
Vandenplas O, Viegi G, Williams D. Allergic Rhinitis and its Impact on
Asthma (ARIA) 2008. Allergy 2008;63 Suppl 86:8-160.

Moradzadeh k, Larijan B, Keshtkar AA, Hossein-Nezhad A, Rajabian R,
Nabipour |, Omrani GH, Bahrami A, Gooya MM, Delavari A. Normative
values of vitamin D among Iranian population: a population based
study. Int J Osteoporosis Metab Disorders 2008;1:8-15.

Neyestani TR, Gharavi A, Kalayi A. Iranian diabetics may not be
vitamin D deficient more than healthy subjects. Acta Med Iran
2008;46:337-41.

Pichler J, Gerstmayr M, Szépfalusi Z, Urbanek R, Peterlik M, Willheim
M. 10,25(0H)2D3 inhibits not only Th1 but also Th2 differentiation in
human cord blood T cells. Pediatr Res 2002;52:12-8.

Wjst M, Hypponen E. Vitamin D serum levels and allergic rhinitis.
Allergy 2007,62:1085-6.

Hollis BW. Assessment of vitamin D status and definition of a normal
circulating range of 25-hydroxyvitamin D. Curr Opin Endocrinol
Diabetes Obes 2008;15:489-94.

Searing DA, Zhang Y, Murphy JR, Hauk PJ, Goleva E, Leung DY.
Decreased serum vitamin D levels in children with asthma are
associated with increased corticosteroid use. J Allergy Clin Immunol
2010;125:995-1000.

Vitamin D deficiency causes asthma and allergies. Updated 2009.
Available from: http://allergies.about.com/od/lungallergies/a/
vitamindasthma.htm!.

apallergy.org



