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INTRODUCTION 

Allergic Rhinitis is an IgE mediated hypersensitivity 

disorder of the mucus membrane of the nasal airways 

characterized by sneezing, rhinorrhea, nasal obstruction, 

conjunctival and pharyngeal irritation and lacrimation.
[1]  

The lining of the nose is continuous with that of the Para 

nasal sinus which may also be involved. This chronic 

inflammatory disorder may occur in seasonal or 

perennial forms. According to allergic Rhinitis and its 

impact on Asthma (ARIA) guidelines, allergic rhinitis 

can be classified into intermittent and persistent forms 

depending on the timing of symptom instead of its old 

classification of perennial and seasonal varieties.
[2,3] 

Atopic individuals are pre disposed to allergic rhinitis 

due to deposition of various airborne allergens on the 

nasal mucus membrane.
[4] 

 

 

Allergic rhinitis has a high prevalence, affecting 10-25% 

of the general population.
[4,5]

 Although not disabling, 

allergic rhinitis can adversely affect quality of life to a 

substantial degree.
[6]

 Several hypotheses have proposed 

that active form of vitamin D3 play a role in allergic 

pathogenesis through innate and adaptive immunity. 1, 

25-Dyhydroxyvitamin D3 has been shown and to 

promote Th2 activities and promotes IL-10 and Foxp3 (a 

regulatory T-cell profiles) expression.
[7,8]

 

In recent years, many published studies have examined 

the relationship between allergic diseases and low serum 

vitamin D3 levels.
[9] 

The Aim of this study is to 

investigate whether low vitamin D3 status in allergic 

rhinitis patients is associated with more severe clinical 

presentation at the compared to ENT OPD of Midnapore 

medical college and Hospital. 

 

AIMS AND OBJECTIVES 

To evaluate whether Serum Vitamin D3 level has any 

correlation with severity of disease spectrum among 

allergic rhinitis patients attending ENT OPD in a tertiary 

care teaching hospital. 

 

MATERIALS AND METHODS 

It was a prospective observational study spanning over 

24 weeks involving patients of allergic rhinitis aged >12 

years of either gender and presented to ENT OPD of a 

tertiary care hospital. The AR patients were clinically 

diagnosed according to the criteria of Allergic Rhinitis 

and its Impact on Asthma (ARIA). A total of 84 patients 

were recruited in the study. At baseline visit the Total 

nasal symptom score of the patients were recorded and 

patients were asked to come back after 1 week with their 

Serum vitamin D3 level report. Previously, the study has 

been approved by the Institutional Ethics committee. All 
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included in the study. 56 patients (66%) out of these 84 patients had a low serum vitamin D3 level. And out of 

these 56 patients of allergic rhinitis with hypovitaminosis D3, 40 patients (71%) were classified as having 

persistent moderate-severe allergic rhinitis based on ARIA-WHO classification. Low Vitamin D3 level was found 

to be significantly correlated with severity of allergic rhinitis status (p<0.05). Conclusion: - We found that low 

serum vitamin D3 level was correlated with severity of Allergic rhinitis and a significant proportion of allergic 

rhinitis patients showed a low serum vitamin D3 level. 
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subjects gave their informed consent before the study. 

The exclusion criteria included acute respiratory tract 

infections, acute and chronic Para nasal sinusitis, severe 

septal deviation, obstructive nasal disease, upper 

respiratory infection, asthma under treatment, 

hypercalcemia, severe hypertension, anaemia, coronary 

heart disease, renal and liver impairment, pregnant and 

lactating conditions, damaged blood preparation, or 

examination failure. 

 

The total nasal symptom score (a runny nose, nasal 

congestion, sneezing and itchy nose) was assessed based 

on the severity of the symptoms. The severity degree of 

each symptom was based on the following scores: 0 = no 

symptom; 1 = mild, unobtrusive symptoms; 2 = 

moderate, disturbing but tolerable symptoms; and 3 = 

severe, disturbing, perceived to interfere with daily 

activities/sleep and difficult to tolerate. The maximum 

total nasal symptom score was 12. 

 

The serum vitamin D levels were measured by 

employing the electrochemiluminescence immunoassays 

(ECLIA) method using Cobas E411 (fully automated) 

hormone-immunoassay analyser. Normal vitamin D is 

defined when 25(OH)D level ranges between 30-

60ng/mL while vitamin D insufficiency is defined to be 

between 20 and 30ng/mL and vitamin D deficiency is 

defined to be under 20 ng/mL. 

 

Statistical analysis 

Descriptive data were expressed in Mean±SD or Median 

& IQR (in case of numerical variables) and in numbers 

& percentages (in case of categorical variables). To 

compare the parametric and non-parametric variables 

appropriate statistical tests and tools were utilized 

accordingly. For comparison two tailed P value of less 

than 0.05 will be considered as significant. Standard 

statistical software like Microsoft excel, SPSS 21, were 

utilized for this purpose. 

 

RESULTS 

The study was conducted to evaluate whether Serum 

Vitamin D3 level has any correlation with severity of 

disease spectrum among allergic rhinitis patients. Among 

the patients attending ENT OPD of Midnapore medical 

college and hospital 84 patients met the inclusion criteria 

and got recruited in the study. 

 

Among the study population majority was female 

50(59.05%), vide Fig 1.Study subjects had a mean age of 

39.22±12.71 years, most of them were aged between 41-

55 years age group as depicted in Fig 2. 

 

Among the study population majority of the patient were 

from persistent moderate- severe group 40 (47.61%) 

followed by persistent mild 23 (27.38%), Intermittent 

moderate-severe 17 (20.23%) and very few patient in 

Intermittent mild group 4 (4.76%), vide Fig 3. 

 

Majority of the patient 39 (46.42%) had severe Total 

Nasal Symptom Score(TNSS) followed by moderate 

TNSS 31(36.90%) and only 14 (16.66%) patient had 

mild TNSS as depicted in Fig 4.  The mean of TNSS was 

7.84±3.45. 

 

Among the study population it was found to be that 36 

(42.85%) patient had got deficient (<20ng/dl) Serum 

vitamin D3 level and 20(23.80%) patient had got 

insufficient (20-30 ng/dl) serum vitamin D3 level in their 

blood. Only 28 (33.33%) patient among the study 

population had sufficient (>30 ng/dl) serum vitamin D3 

in their blood, vide Fig 5. The mean of vitamin D3 level 

among study population was 22.54±9.03 ng/dl.  

 

From Fig 6, it was noted that among 39 patients who had 

got severe total nasal symptom score, 36 (92.30%) 

patients out of them having deficient serum vitamin D3 

level in their blood. The p value is <0.001. 

 

From Fig 7 it was found to be that among 56 patients of 

allergic rhinitis with hypovitaminosis D3, 40 patients 

(71.42%) were classified as having persistent moderate-

severe allergic rhinitis based on ARIA-WHO 

classification. Low Vitamin D3 level was found to be 

significantly correlated with severity of allergic rhinitis 

status (p<0.001). [Table 1] 

 

The spearman correlation value was (-0.892). It means 

there is strong negative correlation between serum 

vitamin D3level and severity of allergic Rhinitis. 

 

 
Fig 1: Gender-wise distribution in study population. 
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Fig 2: Age wise distribution. 

 

 
Fig 3: ARIA-WHO classification wise distribution of 

study population. 

 

 
Fig 4: Total Nasal Symptom Score among the study 

population. 

 

 
Fig 5: Vitamin D3 level among the study population. 

 

 
Fig 6: Vitamin D3 level and Total nasal symptom score. 



www.ejpmr.com 

Paul et al.                                                                        European Journal of Pharmaceutical and Medical Research  

  

433 

 
Fig 7: Vitamin D3 level and ARIA-WHO classification. 

 

Table 1: Vitamin D3 level and ARIA cross-tabulation. 

Vitamin 

D3level 

Intermittent 

mild 

Intermittent 

moderate-severe 

Persistent 

mild 

Persistent 

moderate-severe 

P 

value 

<20 ng/dl 0 0 0 36 

<0.001 20-30 ng/dl 0 3 13 4 

>30 ng/dl 4 14 10 0 

 

DISCUSSION 

In Allergic rhinitis, plenty of inflammatory cells, 

including mast cells, CD4-positive T-cells, B-cells, 

macrophages, and eosinophils, infiltrate in the nasal 

lining on exposure to an inciting allergen (most 

commonly airborne dust mite particles, cockroach 

residues, animal dander, molds and pollens).
[10]

 During 

the early phase of an immune response to an allergen the 

mediators and cytokines are released which trigger a 

further cellular inflammatory response over the next 4-8 

hours (late phase inflammatory response) which results 

in recurrent symptoms (usually nasal congestion).
[11] 

Infiltration of inflammatory cells is very much evident in 

both seasonal and perennial form, though the magnitude 

of these cellular changes is somehow different in 

seasonal and perennial form of the disease.
[12] 

The T-cells 

infiltrating the nasal mucosa are predominantly T helper 

(Th 2 ) cells in nature and release cytokines (e.g. 

interleukin [IL]-3, IL-4, IL-5, and IL-13) that promote 

immunoglobulin E (IgE) production by plasma cells. IgE 

production, in turn, triggers the release of mediators, like 

histamine and leukotriene, which leads to arteriolar 

dilation, increased vascular permeability, itching, 

rhinorrhoea (runny nose), mucous secretion, and smooth 

muscle contraction.
[13]

  

 

In this study we found that serum vitamin D3 level was 

low in patients of allergic rhinitis. The vitamin D3level 

in this study was 22.54±9.03 ng/dl. Similarly, a study by 

Yalcinkaya et al. showed that the serum vitamin D levels 

of the AR patients were lower than the non-AR group.
[14]

 

 

This study found evidence of a strong, negative 

relationship (spearman correlation value is -0.892) 

between serum vitamin D levels with AR incidence and 

TNSS. It indicates that vitamin D plays an important role 

in the AR symptoms because the level could be detected 

in the serum of AR patients and the value was inversely 

proportional to TNSS. Thakkar et al., also found a 

negative relationship between serum vitamin D levels 

with TNSS with moderate correlation strength.
[9]

 

 

CONCLUSION 

In conclusion, a strong, negative correlation was found 

between serum vitamin D levels with AR and TNSS. 

Low serum vitamin D3 level was correlated with severity 

of Allergic rhinitis and a significant proportion of 

allergic rhinitis patients showed a low serum vitamin D3 

level. 

 

However, further randomised controlled trials involving 

large number of subjects are required to strengthen the 

claim made by this study. Vitamin D as a potential 

therapeutic regimen for allergic rhinitis treatment may 

reduce the severity of the disease spectrum and control 

the frequent attacks of allergic rhinitis. 
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