¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(3); 1045-1049

Original Research Article

Vitamin D3 Deficiency in Chronic Rhinosinusitis (CRS): A Correlative
Study

Bijit Kr. Nath!, Rupanjita Sangma?, Laya K Jayan’, Sukanya Kalita*

'PGT, Department of ENT, Assam Medical College
ZProfessor & Head, Department of ENT, Nagaon Medical College
3PGT, Department of ENT, Assam Medical College
4Senior Resident, Department of ENT, Tinsukia Medical College

Received: 01-12-2024 Revised: 15-01-2025 / Accepted: 21-02-2025
Corresponding author: Dr. Laya K Jayan
Conflict of interest: Nil

Abstract

Introduction: CRS is a prevalent inflammatory disorder affecting the nose and PNS. Recent studies suggest a
possible relation linking vit D3 deficiency and CRS.

Aim: To investigate the association between vit D3 and CRS, including its subtypes—CRSwNP and CRSsNP.
Methods: It is a cross-sectional, correlative study included 156 patients with CRS. Vit D3 levels were estimated
using a chemiluminescent immunoassay.

Results: Patients with CRSsNP had notablyly greater mean vit D3 levels in contrast to those with CRSwWNP.
Vit D3 deficiency was more usual in patients with CRSWNP. Receiver operating characteristic (ROC) curve
analysis revealed that vit D3 levels had a moderate ability to discriminate between CRSwWNP and CRSsNP
patients.

Conclusion: Vit D3 deficiency is frequent in patients with CRS, particularly those with CRSwNP. Vitamin D3
levels could serve as a potential marker to help distinguish between patients with CRSWNP and CRSsNP.
Additional research is necessary to evaluate the potential therapeutic benefits of vitamin D3 supplementation for
patients with CRS.

Keywords: Chronic Rhinosinusitis (CRS), CRSWNP (Chronic Rhinosinusitis with Nasal Polyps), CRSsNP
(Chronic Rhinosinusitis without Nasal Polyps), Vitamin D3 deficiency.
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Introduction

CRS is defined as a persistent inflammatory
condition of nose and PNS, impacting roughly 10-
15% of the population. [1]. The development of
CRS is intricate and involves multiple factors,
including genetic predispositions, environmental
influences, and immune system interactions. [2].
Recent research has indicated a possible connection
between vitamin D3 deficiency and CRS, with
some studies finding that patients with CRS tend to
have lower vitamin D3 levels than healthy
individuals. [3,4].

Vitamin D3 is essential for modulating immune
responses and supporting the integrity of the
epithelial barrier [5]. Deficiency of vit d3 has been
related with various inflammatory, autoimmune
diseases, as well as asthma, and inflammatory
bowel disecase. [6-8]. given the potential
immunomodulatory effects of vitamin D3, its
deficiency could contribute to the evolution and
advancement of CRS. This correlative research
intend to investigate the association linking vitamin
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D3 and CRS, including its subtypes: CRSWNP and
CRSsNP.

Methodology

Study Design & Population: It is a cross-
sectional, correlative research, carried out in ENT
department at a tertiary care hospital. Study
population consisted of 156 patients with chronic
rhinosinusitis (CRS) who presented to our
institution between January 2023 and December
2024. Patients were diagnosed with CRS using
clinical symptoms, radiological imaging, and
diagnostic nasal endoscopy findings.

Inclusion and Exclusion Criteria: The study
enrolled patients diagnosed with CRS, age range
from 18 -70 years. Exclusion criteria consisted of a
history of vitamin D3 supplementation, a diagnosis
of sarcoidosis or cystic fibrosis, and pregnancy or
breastfeeding.

Data Collection: Demographic information, such
as age and gender, was gathered from all
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participants. Clinical symptoms were documented.
Nasal endoscopy and CT scans were performed to
assess the existence of nasal polyps and mucosal
changes within the OMC or sinuses.

Vit D3 Measurement: Vit D3 levels were assessed
using a chemiluminescent immunoassay (CLIA).
Blood samples were taken from all patients, serum
vitamin D3 concentrations were measured in ng/ml.

Data Analysis: Demographic and clinical data are
analysed with descriptive statistics. Student t-test
was employed to differentiate vitamin D3 levels
between CRSwWNP and CRSsNP patients. ROC
curve analysis was conducted to evaluate the
capability of vitamin D3 to differentiate between
CRSwNP and CRSsNP patients.

Results:

Our study comprises of 156 patients with CRS,
with an average age of 30.16 + 12.77 years. The
age distribution was comparable among the three
groups: overall CRS, CRSwNP, and CRSsNP.
Males accounted for 60.25% of the total CRS
population, with a similar proportion in the
CRSwNP (62.12%) and CRSsNP (58.89%) groups.
Females comprised 39.75% of the total CRS
population, with a similar distribution across the
three groups. A comparison of signs and symptoms
between CRSWNP and CRSsNP showed notable
differences. Nasal blockage and discharge were
frequent primary symptoms in both groups, but
they were more common in CRSwNP cases (86.4%
and 69.7%, respectively). Facial pain or pressure
was more frequently reported in CRSsNP cases
(85.6%) compared to CRSwNP  cases
(72.7%).Nasal polyps were exclusively found in
CRSwWNP cases (100%), while mucopurulent
discharge and odeamatous mucosa in the middle
meatus were more common in CRSwNP cases
(71.2% and 56.1% respectively). CT scans revealed
mucosal changes in the osteomeatal complex
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(OMC) and sinuses in both groups, but these were
more common in CRSwWNP cases (100%) compared
to CRSsNP cases (81.1%).

The average vitamin D3 levels were analyzed
between patients with CRSWNP and CRSsNP. The
results showed that patients with CRSsNP had
significantly higher mean vitamin D3 levels (27.86
+ 11.81) compared to those with CRSwNP (21.45 +
8.15). The overall average vitamin D3 level for all
CRS patients was 25.15 + 10.89 ng/ml.

Vitamin D3 values were classified as deficient (<20
ng/ml), insufficient (20-30 ng/ml), and sufficient
(>30 ng/ml) in patients with chronic rhinosinusitis
(CRS) and its subtypes. The findings revealed that
24.35% of CRS patients had deficient vitamin D3
levels, with a larger segment in the CRSwNP
(33.33%) than CRSsNP (17.78%). On other hand,
sufficient vitamin D3 levels were observed in
16.67% of CRS patients, with a greater proportion
in the CRSsNP (26.66%) than CRSWNP (3.03%).

To assess the utility of vitamin D3 in distinguishing
between CRSwWNP and CRSsNP, a ROC curve
analysis was conducted. The results showed that
vitamin D3 levels had a moderate ability to
differentiate between the two groups, with an AUC
of 0.651. A cut-off point of <23.95 ng/ml was
identified, yielding a sensitivity of 60.6% and a
specificity of 56.7%. Significantly more CRSwNP
patients had vitamin D3 levels below this threshold
compared to CRSsNP patients.

Vitamin D3 levels were assessed using a cut-off
point of 23.95 ng/ml, as yielded by ROC analysis,
to discriminate between CRSWNP and CRSsNP.
The results showed that 59% of CRSwNP had vit
D3 levels below 23.95 ng/ml, compared to 43% of
CRSsNP. Conversely, 41% of CRSwNP had vit D3
levels above 23.95 ng/ml, compared to 57% of
CRSsNP.

Table 1: Age and Gender Characteristics

Mean age+SD p-value
CRS(N=156) 30.16+12.77
CRSwWNP(N=66) 30.27+13.31 0.662
CRSsNP(N=90) 30.07+£12.37 0.885
CRS(N=156) CRSwWNP (N=66) N (%) CRSsNP(N=90)
Male 94(60.25%) 41(62.12%) 53(58.89%)
Female 62(39.75%) 25(37.88%) 37(41.11%)
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Table 2: Comparison of clinical signs and symptoms between CRSWNP and CRSsNP cases.

Signs and symptoms CRSwWNP (N=66) | CRSsNP (N= 90)
(Il/o/o) (Il/o/o)
Primary symptoms | Nasal blockage 57(86.4%) 58(64.4%)
Nasal discharge 46(69.7%) 41(45.6%)
Additional Facial pain/pressure 48(72.7%) 77(85.6%)
symptoms Hyposmia/anosmia 8(12.1%) 10(11.1%)
Nasal endoscopy Nasal polyp 66(100%) 0(0%)
Mucopurulent discharge 47(71.2%) 41(45.6%)
Odeamatous mucosa in middle meatus | 37(56.1%) 31(34.4%)
CT findings Mucosal changes within OMC/sinus 66(100%) 73(81.1%)
Table 3: Average vitamin D3 levels in CRSWNP and CRSsNP cases.
CRS type No. of patients Average vitamin d3 level
CRSwNP 66 21.45+8.15
CRSsNP 90 27.86+11.81
CRS 156 25.15+10.89
Table 4: Comparee of vitamin D3 levels in CRS and its subtypes
Serum vit d3 | No. of cases with CRS No. of cases with | No. of cases with
level(ng/ml) CRSwNP CRSsNP
Deficient (<20) 38(24.35%) 22(33.33%) 16(17.78%)
Insufficient (20-30) 92(58.97%) 42(63.63%) 50(55.56%)
Sufficient (>30) 26(16.67%) 02(3.03%) 24(26.66%)
Total 156(100%) 66(100%) 90(100%)
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Table 5: Vitamin D3 levels (at ROC-identified cut-off) to differentiate between CRSwWNP and CRSsNP

patients
CRSwNP CRSsNP
Vit Ds level >23.95 27(41%) 51(57%)
<23.95 39(59%) 39(43%)
Total 66(42%) 90(57%)
Discussion: reveals higher average level of vitamin D3 than

Our study intended to investigate the relationship
between vitamin D3 and CRS, including its
subtypes, CRSwWNP and CRSsNP. The findings
indicated that patients suffering from CRSsNP
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CRSwNP. This result match with prior study that

has identified
deficiency and

a linkage between vitamin D3
chronic rhinosinusitis (CRS) [9,10].

Pinto et al. [11] revealed, in patients with chronic
rhinosinusitis (CRS) had lower vitamin D3 levels
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in contrast to healthy individuals. Wang et al. [12]
noticed that vitamin D3 deficiency was much
frequent in patients with CRSWNP than CRSsNP.

Our study revealed that 24.35% of CRS patients
exhibited deficient vitamin D3 levels, notably
greater proportion showed in CRSWNP compared
to the CRSsNP. It aligns with earlier studies which
documented a greater frequency of vit D3
deficiency in CRSwWNP [13,14]. Zhang et al. [15]
demonstrated vitamin D3 deficiency was linked to
elevated levels of inflammation and oxidative stress
CRSwNP. ROC curve analysis in our study
indicated that vitamin D3 levels demonstrated a
moderate capacity to differentiate between patients
with CRSWNP and CRSsNP. A cut-off point of
<2395 ng/ml was established, providing a
sensitivity of 60.6% and a specificity of 56.7%.
This finding suggests that vitamin D3 levels may
be helpful in differentiating between CRSWNP and
CRSsNP. The mechanisms linking vitamin D3
deficiency to chronic rhinosinusitis (CRS) are not
entirely clear. However, vitamin D3 is recognized
for its anti-inflammatory and immunomodulatory
effects, which may play a role in the development
and progression of CRS. [16,17]. In summary, our
findings suggested that vitamin D3 deficiency is
prevalent among CRS, especially in those with
CRSwNP. Vitamin D3 levels could be helpful in
distinguishing between CRSwNP and CRSsNP.
Additional study is necessary to look for the
possible aid of vitamin D3 as a therapeutic
intervention for patients with chronic rhinosinusitis
(CRS).

Conclusion

Our correlative study reflects a important link
between vitamin D3 deficiency and CRS,
especially in CRSwNP. The study found that
CRSsNP had significantly higher mean vitamin D3
levels than CRSwNP. Furthermore, vitamin D3
levels demonstrated a moderate capacity to
differentiate between CRSwNP and CRSsNP
patients. These results suggested that vitamin D3
deficiency could precipitate the development of
CRS, and that vitamin D3 supplementation might
serve as a potential treatment strategy for CRS
patients.

References

1. Fokkens, W. J., Lund, V. J, Mullol, I,
Bachert, C., Cohen, N. A., Cobo, R., ... &
Hellings, P. (2012). European Position Paper
on Rhinosinusitis and Nasal Polyps 2012.
Rhinology, 50(1), 1-12.

2. Kern, R. C., Conley, D. B., Walsh, W,,
Chandra, R., Kato, A., Tripathi-Peters, A., &
Peters, A. T. (2018). Perspectives on the
etiology of chronic rhinosinusitis. Journal of

Nath et al.

10.

11.

12.

13.

14.

15.

16.

17.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Allergy and Clinical Immunology, 141(3),
721-732.

Pinto, J. M., & Schleimer, R. P. (2016). The
effects of vitamin D on innate and adaptive
immunity in the context of chronic
rhinosinusitis. International Forum of Allergy
& Rhinology, 6(3), 257-263.

Wang, X., Zhang, N., & Bachert, C. (2019).
Vitamin D deficiency in chronic rhinosinusitis
with nasal polyps. Journal of Allergy and
Clinical Immunology, 143(2), 531-538.
Holick, M. F. (2007). Vitamin D deficiency.
New England Journal of Medicine, 357(3),
266-281.

Holick, M. F. (2017). Vitamin D and health:
Evolution, biologic functions, and relationship
to health and disease. Journal of Clinical
Endocrinology and Metabolism, 102(11),
3838-3848.

Zhang, Y., Leung, D. Y., & Goleva, E. (2011).
Vitamin D enhances glucocorticoid action in
human monocytes and macrophages. Journal
of Immunology, 186(11), 6456-6464.

Muller, K., & Bendtzen, K. (1996). 1, 25-
Dihydroxyvitamin D3 as a natural regulator of
human immune functions. Journal of
Investigative Dermatology, 106(3), 485-491.
Pinto et al. (2018). Vitamin D3 deficiency in
chronic rhinosinusitis. Journal of Allergy and
Clinical Immunology, 141(3), 831-838.

Wang et al. (2019). Vitamin D3 levels in
patients with chronic rhinosinusitis. European
Archives of Oto-Rhino-Laryngology, 276(5),
1315-1322.

Pinto et al. (2017). Vitamin D3 and chronic
rhinosinusitis: A systematic review. American
Journal of Rhinology and Allergy, 31(3), 155-
162.

Wang et al. (2020). Vitamin D3 deficiency and
chronic rhinosinusitis with nasal polyps.
Journal of Clinical Immunology, 40(3), 537-
545.

Zhang et al. (2019). Vitamin D3 levels in
patients with chronic rhinosinusitis with nasal
polyps. International Forum of Allergy and
Rhinology, 9(3), 249-256.

Li et al. (2020). Vitamin D3 deficiency and
inflammation in chronic rhinosinusitis. Journal
of Inflammation, 17, 1-9.

Zhang et al. (2020). Vitamin D3 and oxidative
stress in chronic rhinosinusitis with nasal
polyps. European Respiratory Journal, 55(3),
180-188.

Holick et al. (2011). Evaluation, treatment, and
prevention of vitamin D deficiency: An
Endocrine Society clinical practice guideline.
Journal of Clinical Endocrinology and
Metabolism, 96(7), 1911-1930.

Martineau et al. (2017). Vitamin D
supplementation to prevent acute respiratory

International Journal of Current Pharmaceutical Review and Research

1048



International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

tract infections: Systematic review and meta- Medical Journal.
analysis of individual participant data. British

Nath et al. International Journal of Current Pharmaceutical Review and Research

1049



