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ABSTRACT
Chronic rhinosinusitis is a disease of the upper respiratory truck of unknown origin, characterized by
chronic inflammation of the lining epithelium of nasal and paranasal air sinuses. There are two main
phenotypes, chronic rhinosinusitis without polyps and chronic rhinosinusitis with polyps’
development. Several reports highlighted the importance of vitamin D in the pathogenesis of chronic
rhinosinusitis.
Aim: To evaluate vitamin D levels between patients suffering from chronic rhinosinusitis and to
explore the relationship between vitamin D deficiency and the severity of chronic rhinosinusitis
through radiologic staging score. Also, to determine the role of vitamin D on the development of nasal
polyps in Iragi patients.
Methods: Sixty (60) patients with clinical signs and symptoms of chronic rhinosinusitis were recruited
at ENT units of Al-Diwaniyah and Al-Kut teaching hospitals in Iraq. Selected individuals were
subjected to nasal endoscopy and CT radiographic imaging to assess severity and nasal polyps’
formation. Serum samples were also collected to evaluate vitamin D concentration by utilizing
guantitative immunofluorescent technique.
Results: Serum levels of vitamin D were significantly lower in patients suffering from chronic
rhinosinusitis with polyps compared to those who did not present nasal polyps, mean concentration
being (17.9£5.9) ng/ml, and (27.3+7.5) ng/ml, respectively, (P<0.001). Correlative analysis and odd
ratio estimation presented significant association between vitamin D and nasal polyps’ formation (r=-
0.578, P<0.001, odd ratio= 51.6%, 95% CL (-11.504 to -4.626). The severity of chronic rhinosinusitis
also showed negative correlation with levels of vitamin D, (r=-0.431, P=0.026, odd ratio=14.3%).
Furthermore, estimated best cutoff values of vitamin D that can predicts nasal polyps’ development in
patients with chronic rhinosinusitis was found at 19.95 ng/ml.
Conclusion: Patients suffering from chronic rhinosinusitis and polyp growth showed low vitamin D
levels compared to those without nasal polyps. Vitamin D deficiency correlated significantly with
severity of chronic rhinosinusitis and nasal polyps’ formation. The estimated vitamin D cutoff values
by the current study could potentially be applied to evaluate the severity of the condition and the risk
of nasal polyp growth.
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INTRODUCTION

Chronic rhinosinusitis is a condition of the upper
part of the respiratory system which can be
recognized as chronic inflammation of the lining
epithelium of nasal and paranasal air sinuses (1).
The exact etiology of the chronic rhinosinusitis is
still to be fully understood (2, 3). The disease can
be recognized clinically with signs and
symptoms of persistent inflammation of the
sinonasal tract for at least twelve weeks of
congested nasal cavity with discharge, headache
that might be associated with tenderness of the
face that can be felt in the nose, eyes, and the
forehead, and reduction or complete loss of smell
and taste (4, 5). Sever and prolonged
inflammation of the sinuses could results in
significant radiographic changes on inspection
that can be manifested as sever thickened nasal
mucosa, complete opacification of the nasal
cavity, and modifications in the bony champers
component of the sinuses (6). Nasal endoscopic
examination shows that the disease can be
recognized into two main phenotypes, chronic
rhinosinusitis  without polyps and chronic
rhinosinusitis with polyps’ development (7).
Since the factors that can lead to the formation
and development of polyps are still poorly
understood, several studies indicated a possibility
that the observed phenotypes of the disease might
be completely independent and could
representing different diseases that each have
their own unique inflammatory cues (8).
However, histopathological findings from
studies on the paranasal polyposis that are
associated with chronic rhinosinusitis revealed
chronic manifestation of the inflammatory
response  through sever infiltration of
immunological cells to the inflammation site,
alteration in the basement membrane and the
epithelial linings of the paranasal cavity,
glandular cells changes, and increased amount of
extracellular matrix proteins and condensation of
collagen fibers (9).

Studies showed that various forms of infectious
agents, environmental factors, and host genetic
predisposing factors might play a key role in the
pathogenesis of chronic rhinosinusitis (10-12).
These factors could be bacterial and fungal
infections (13), environmental pollutants and
toxins (14), or various types of allergens (15).

Host factors, on the other hand, were mainly
observed to control the disease origination and
progression via recruiting and concentrating the
pro-inflammatory ~ mediators  and  other
immunological responses at the site of
inflammation (16).

The crucial role of vitamin D as an anti-
inflammatory agent and as immune regulator is
well established by several research and clinical
studies, as it has been found to regulate most
inflammatory mediators and immunological
cytokines(17, 18). The potent anti-inflammatory
effect of vitamin D is originated from the
reported active similarity to the effects of
steroidogenic compounds on immune system
(19). Vitamin D was reported with direct
regulatory effects on several components of the
immune system, including monocytes, dendritic
cells, T cells, macrophages, cytokines
productions, C reactive protein synthesis, tumor
necrosis factor alpha, interleukins, and MHC-II
molecules(20, 21). Number of observational and
epidemiological studies presented a strong
correlation between vitamin D deficiency and
variety of prevalent chronic conditions such as,
diabetes, infertility, cardiac diseases, tumor, and
degenerative diseases (22, 23). Vitamin D
deficiency has also been reported to regulate
pathogenesis of chronic rhinosinusitis and nasal
polyps’ formation (7, 9, 24).

The current investigation is aimed to explore the
relationship between vitamin D deficiency and
the severity of chronic rhinosinusitis through
radiologic staging score, also to determine the
role of vitamin D on the development of nasal
polyps in lragi patients.

PATIENTS AND METHODS
The current observational investigation was
carried out on 60 adult patients recruited at the
time of visit to the ENT units of Al-Diwaniyah
and Al-Kut teaching hospitals in Iraq according
to the patients’ history and clinical manifestation
of chronic rhinosinusitis along with the presented
findings from nasal endoscopy and CT scans of
the paranasal sinuses. Patients’ collection,
examination, and selection for this study was
establishes in August 2021 and commenced in
June 2022. There were forty (40) men and twenty
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(20) women, age 18 years and above. All selected
individuals were provided with written consent
and were informed about the objectives of the
study. Patients with signs and symptoms of
systemic  diseases such as, diabetes,
gastrointestinal diseases, cardiac diseases, tumor,
or other chronic conditions or medications or
pregnancy that could alter immune responses or
recent surgical intervention were excluded.
Patients on multivitamins supplements were also
excluded. All the included patients were
subjected to blood vitamin D level evaluation by
utilizing Finecare™ vitamin D quantitative test
which is based on immunofluorescent technique
where the signal intensity was measured by
FinecareTM FIA meter (Wondfo Biotech —
China). Vitamin D levels <20 ng/ml were
considered below the standard range. Severity of
chronic rhinosinusitis was assessed by utilizing
CT radiographic scores of Lund-Mackay staging
system (25), where <12 points were considered
not sever. Statistical analysis, patients’
information was collected on Microsoft Excel
365 software. Data were processed for statistical
evaluation and correlation estimation of vitamin
D with nasal polyps were obtained by the
Statistical package SPSS software-version 26
(IBM, USA). Linear regression analysis was
performed to examine the relationship between
vitamin D and Lund-Mackay score, and receiver
operator characteristic (ROC) curve was applied
for estimating the best cutoff values of vitamin D
that predicts nasal polyps’ development and
severity of chronic rhinosinusitis. P<0.05 was
considered significant.

RESULTS
According to the findings from nasal endoscopy,
patients with chronic rhinosinusitis were
classified according to clinical manifestation of
nasal polyp’s formation in the paranasal air
sinuses into, 35(58.3%) patients suffering from
chronic rhinosinusitis with nasal polyps, and
25(41.7%) patients did not present nasal polyps.
Demographic evaluation showed majority of
those patients with nasal polyps were males
25(71.4%), compared to 10(28.6%) females.
However, no significant differences were
observed between the two groups according to
sex of the participants, (P=0.258). Similarly, age

did not present significant variance between
those patients who developed nasal polyps and
others who did not, being (41.2+8.3) years and
(38.0£11.4) ears, respectively, (P=0.226).
Investigating patients’ distribution into age
groups displayed significant variance (P=0.025),
where the highest proportion of patients with
nasal polyps found at the age range of late adult
of 41-50 years (15(42.9%), compared to those
with only chronic rhinosinusitis being the highest
proportion reported at a much younger age group
of 20-30 years (11(44.0%)). Symptom duration
of chronic rhinosinusitis and the suffering from
the disease were not significantly variants
between these groups (P=0.374), as results
indicated to some degree that both groups were
equally affected by the disease for the given
durations. A significantly high proportion of
patients with nasal polyps were reported with
history of tobacco smoking 22(62.9%), whereas
a relatively smaller number of cases were non-
smokers 13(37.1%). A significant difference was
witnessed in this part of the study between
groups, (P=0.003). Similarly, patients’ history
with seasonal allergy was also observed to
correlate with nasal polyps’ development,
(P=0.002). Allergic rhinitis was documented in
31(51.6%) of the total included patients with
chronic rhinosinusitis.

Evaluating serum vitamin D in patients with
chronic  rhinosinusitis  presented a very
interesting finding. The highest proportion of
patients with vitamin D deficiency (<20 ng/ml)
was reported in patients with nasal polyps
27(77.1%) compared to 21(84.0%) patients who
did not present nasal polyps and their vitamin D
level was found within the normal range, figure
1. A highly significant variance between the
mean concentrations of vitamin D was observed
between the groups (P<0.001), being (17.9£5.9)
ng/ml in the group that presented chronic
rhinosinusitis with nasal polyps’ formation, and
(27.3£7.5) ng/ml of without polyps. Correlative
analysis and odd ratio estimation have also
revealed significant association between vitamin
D and nasal polyps’ formation (r=-0.578,
P<0.001, odd ratio= 51.6%, 95% CL (-11.504 to
-4.626). The severity of the disease which is
based on CT radiographic scores of Lund-
Mackay staging has showed negative correlation
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with levels of vitamin D, where low level of
vitamin D was associated significantly with high
Lund-Mackay score (P=0.026, odd ratio=14.3%),
table 2, figure 2. Thus, the severity of chronic
rhinosinusitis and the tendency to develop polyps
were both evidently linked and affected by serum
vitamin D concentration, and the severity of
chronic rhinosinusitis was less prominent in

patients with normal range of vitamin D. The
estimated best cutoff values of vitamin D that can
predicts nasal polyps’ development in patients
with chronic rhinosinusitis was found at 19.95
ng/ml, with evident proximity to the normal
range of vitamin D, (AUC: 83.5+0.05, P<0.001,
95%CI (0.734 — 0.937), sensitivity 84.0%, 1-
specifity 22.9%), figure 3.

TABLE 1: Patients’ demographic characteristics classified according to nasal polyps’ growth

Patients’ characteristics Chronic rhinosinusitis with | Chronic rhinosinusitis | P value
nasal polyps without nasal polyps

Number of patients (%) 35(58.3) 25(41.7)

Male 25(71.4%) 15(60.0%) 0.258

Female 10(28.6%) 10(40.0%)

Age (years) 41.2+8.3 38.0+11.4 0.226

Age groups (years)

20-30 5(14.3%) 11(44.0%) 0.025*

31-40 11(31.4%) 3(12.0%)

41-50 15(42.9%) 6(24.0%)

>51 4(11.4 %) 5(20.0%)

Symptoms duration

4 - 8 months 16(45.7%) 13(52.0%) 0.374

8-12 months 11(31.4%) 4(16.0%)

>12 months 8(22.9%) 8(32.0%)

Smoking

Non-smokers 13(37.1%) 19(76.0%) 0.003*

Smokers 22(62.9%) 6(24.0%)

Vitamin D3

Mean=SD (ng/ml) 17.945.9 27.3+7.5 <0.001*

<20 ng/ml 27(77.1%) 4(16.0%) <0.001*

>20 ng/ml 8(22.9%) 21(84.0%)

History of seasonal allergic rhinitis

Yes 24(68.6%) 7(28.0%) 0.002*

No 11(31.4%) 18(72.0%)

Lund-Mackay score

Mean+SD 12.8346.2 8.20+5.3 0.004*

0-12 points 18(51.4%) 20(80.0%) 0.022*

13-24 points 17(48.6%) 5(20.0%)

*Significant difference (P<0.05).

TABLE 2: Correlative analysis and odd ratio estimate of serum vitamin D3 level to development of
nasal polyps, and Lund-Mackay score.

Correlation P value Odd ratio 95%ClI
coefficient (r)
Development of nasal polyps | -0.578 <0.001* -0.516 -11.504 - -4.626
Lund-Mackay score -0.431 0.026* 0.143 -0.613 - -0.041

*Significant association
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FIGURE 3: Receiver operator characteristic
(ROC) curve estimate the best cutoff values of

vitamin D3 that predicts nasal polyps’
development in  patients with  chronic
rhinosinusitis.

DISCUSSION

The current understanding regarding the
pathogenesis of chronic rhinosinusitis and the
observed tendency to develop paranasal polyps is
still limited. This calls for extensive research as
well as additional clinical investigations in order
to uncover the negative impact that chronic
rhinosinusitis has on both general health and

quality of life. (2, 3, 26). However, this study
undoubtedly showed a significant inverse
correlation between serum levels of vitamin D
and the severity of chronic rhinosinusitis. It was
also observed that patients who suffered from
vitamin D deficiency had a higher risk of
developing paranasal polyps which are seen to be
associated with the clinical manifestation of
chronic rhinosinusitis. The nasal polyps were
detected in 51.6% of the patients who were
identified with vitamin D deficiency.

The importance of vitamin D in such
circumstances come from the proposed role as a
potent anti-inflammatory and an effective
regulator of the immune system responses that
which govern most of the cellular responses to
various forms of inflammatory reactions (17-19,
27). Studies showed substantial effects of vitamin
D on recruiting and concentrating immunological
components at the inflammation site such as,
monocytes, T cells, complementary system,
eosinophils, macrophages, interleukins, and
various types of cytokines (7, 28, 29). The
extensively documented similarity of vitamin D
to the pathophysiological activity of
corticosteroids has been suggested to address
many medical conditions that is similar in
characteristics to chronic rhinosinusitis (30, 31).
Indeed, studies showed that vitamin D could
effectively relief signs and symptoms of asthma,
allergic rhinitis, and atopic dermatitis (32-34).
Studies also highlighted the significant impact of
vitamin D on boosting the innate immunity of
children, thus prevent child suffering from
asthma, and allergic rhinitis (35, 36).

It has been suggested that seasonal atopy may
play a larger impact on triggering and
progression of chronic rhinosinusitis than is
currently  understood(37).  Nevertheless, a
relatively large proportion of the participants
with nasal polyps (68.6%) who were also
reported with low level vitamin D are presented
to this study with history of seasonal allergic
rhinitis. It could be hypothesized that such
patients tend to avoid outdoors activities during
the summer sunny days in order to reduce
exposure to airborne allergens, like pollens and
other irritants, which in turn may have impacted
levels of vitamin D found in their bodies. In such
cases, vitamin D deficiency might induce
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abnormal allergic responses that could
potentially induce further damage to the sinuses
mucosa and create predisposing factors that
might contribute to the development of paranasal
polyps(1).

The current data would strongly indicate that
there is a correlating detrimental influence of
vitamin D deficiency on the health of the sinus
mucosa. Indeed, various studies showed that
vitamin D was found to negatively related to the
likelihood of acquiring various forms of sinus
infections and to triggering development of
paranasal polyps (1, 7, 9, 21, 38-40). Lower
vitamin D levels were linked to a decrease in the
active form of vitamin D metabolite (25-
hydroxyvitamin D), and an increase in dendritic
cells in the sinus mucosa of patients with nasal
polyps(40-42). Moreover, analogues compounds
of vitamin D (calcitriol and tacalcitol) yielded a
significant suppressing effect on the rate of
cellular  proliferation and expression of
interleukins 6 and 8 when examined on cultured
fibroblast cells derived from the mucosal lining
of patients with nasal polyps (43, 44). Vitamin D
supplementation reduces severity of mucosal
eosinophilic infiltration to the nasal polyps and
enhanced corticosteroid effects in patients with
severe chronic rhinosinusitis and recurrence of
nasal polyps (29, 45, 46).

Lund-Mackay staging score which is based CT
radiographic findings clearly showed a damaging
effect of vitamin D deficiency on the health of the
mucosal lining of the nasal sinuses and on the
severity of the chronic rhinosinusitis. Similar
observations were made by previous studies
linked vitamin D deficiency to sinus bone
remodeling on CT in comparison to patients with
sufficient vitamin D serum levels (9, 41, 47). A
positive relationship was found between vitamin
D and severity scoring which has been
established by many studies, including the
severity and grades of polyp’s development (9,
48).

Given central role of vitamin D as the anti-
inflammatory and the reported activity in

modulating innate and adaptive immunity of the
nasal mucosa and based on the current findings,
it seems that persistent chronic infection of the
paranasal sinus without providing adequate

dietary vitamin D may induce depletion of the
endogenous levels of vitamin D as what has been
observed in patients with severe manifestations
of chronic rhinosinusitis and nasal polyps
formation.

Hence, it is suggested by the current investigation
that patients who did not show nasal polyps at the
time of examination and presented with low
vitamin D are to some degree be at risk of
developing nasal polyps with further progression
of chronic rhinosinusitis, if left untreated. The
postulated outcome therefore recommends
providing adjunct therapy with vitamin D
supplementation as part of the follow-up
procedure. Vitamin D supplementation could
provide an efficient and risk-free supplementary
therapeutic method for treating patients with
chronic rhinosinusitis and help to halt the
disease's progression to more severe versions of
the condition. It could also provide an effective
therapeutic method that can complement both
surgical and conventional therapies, hence
enhancing the overall clinical outcome for
patients.

CONCLUSION

The current investigation showed that vitamin D
levels were found considerably lower in patients
suffering from chronic rhinosinusitis and polyp
growth compared to those without nasal polyps.
The study also revealed a significant correlation
between vitamin D and disease severity in CT
radiographic findings. It is suggested therefore
that serum vitamin D levels could be included in
every standard evaluation and treatment protocol
of patients with chronic rhinosinusitis. The
estimated vitamin D cutoff values by the current
study could potentially be utilized to help
evaluate the severity of the condition and the risk
of nasal polyp growth.
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