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ABSTRACT

Background: Chronic rhino-sinusitis with nasal polyps [CRSWNP] is a prevalent disease that has an important influence on
patient quality of life. Vitamin D3 [VD3] has been shown to suppress the proliferation of fibroblasts generated from
nasal polyps.

Aim of the work: The aim of this work is to evaluate the safety and efficacy of vitamin D3 in decreasing the severity and size of
sino-nasal polyps in patients with vitamin D3 insufficiency.

Methods: This study is a prospective cohort study conducted on 46 patients with chronic rhino-sinusitis with nasal polyps with
vitamin D3 insufficiency [low levels of vitamin D3 < 30 ng/ml]. Included patients were divided into 2 groups, the first
group were 22 patients given vitamin D3 [200,000 [U] intramuscular [IM], and the other control group included 20
patients were given placebo in the same manner as the first group. The two groups were assessed before vitamin D3
and placebo supplementation and after 3 months with endoscopic Meltzer grading score and CT scan.

Results: Based on endoscopic Meltzer scores, there was improvement among 68.3% of vitamin D3 group vs. 20% of the
placebo group; the severity of sino-nasal polyps was observed to be considerably reduced in vitamin D3 group in
comparison to placebo group. CT finding reported 40.9% of vitamin D3 group improved vs. 10% of placebo group], the
improvement of CT was changing of the affected sinuses from complete to partial opacification.

Conclusion: Vitamin D3 has an effective way in lowering the severity of nasal polyps and alleviating their manifestations.

Keywords: Chronic rhino sinusitis; Vitamin D3; Nasal polyps; Disease severity; Endoscopic Meltzer score.
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INTRODUCTION

The vitamin D3 is a lipid soluble vitamin that affects bone
and calcium homeostasis as well as T cells and monocyte-
macrophages . VD3 levels were found to be negatively
related to the occurrence of upper respiratory tract infections,
and this link was considerably stronger in asthmatics 2.

Vitamin D, has a structure comparable to steroids, has
been proposed as an immune-modulatory drug in addition to
its well-known pro-skeletal properties. As a result, vitamin D
insufficiency has been linked to a number of chronic
inflammatory disorders including inflammatory bowel disease,
multiple sclerosis, asthma and allergic rhinitis 1. Vitamin D3
derivatives also inhibit nasal polyp-derived fibroblasts from
proliferation .91,

Chronic rhino-sinusitis [CRS] is a common disorder
marked by mucosal inflammation of the nose and sinuses that
lasts longer than three months. It is split into two types:
chronic rhino-sinusitis with nasal polyps [CRSWNP] and
chronic rhino-sinusitis without nasal polyps [CRSsNP] €,

Previous research has found that specific types of allergic
fungal rhino-sinusitis [AFRS] are more common in people who
are more sensitive to VD3 deficiency, adding to the growing
body of evidence supporting the role of VD3 in the immuno-
pathology of AFRS and CRSwNP [ Furthermore, VD3
deficiency has been linked to increased bone degradation in
patients with AFRS and CRSwNP [7-9],

The most common treatment for CRSWNP is topical
steroids; nevertheless, the results are occasionally
disappointing, and recurrences are common, necessitating
surgical intervention (101,

Nonsurgical treatments such as systemic and topical
steroids have been proposed to reduce the nasal polyposis
recurrence after surgery ['"],

It was recently shown that VD3 deficiency is linked to the
prevalence of nasal polyps in CRS patients ['2 13,

VD3 supplementation has anti-proliferative and anti-
inflammatory properties, VD3 supplementation may be a low-
cost, cost-effective preventative approach in the treatment of
patients with AFRS and CRSwNP, either alone or in
combination with standard therapy (™41,

AIM OF THE WORK

The purpose of this study was to determine the efficacy of
vitamin D therapy in patients with sino-nasal polyps and
vitamin D insufficiency in decreasing the severity of disease
according to endoscopic Meltzer grading score and CT scan.
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PATIENTS AND METHODS

Study was conducted on 46 patients with nasal polyps
with VD3 insufficiency [low levels of vitamin D3 < 30 ng/ml].
Double-blind placebo randomized controlled trial was done at
Al-Hussain University Hospital, Mostafa Kamel Military
Hospital and Alexandria general Military hospital from January
2021 to June 2021. After enrollment, one patient from the
vitamin D3 group and three patients from the control group
were not followed up; so, our study finally included 42
patients.

Patients were divided into 2 group, the first group received
vitamin D3 [23 patients], and the other group [23 patients]
received placebo. Clinical examination was done for both
groups before and 3 months after supplementations. All
patients had confirmed vitamin D insufficiency [low level
below D3 < 30ng/ml]. For the vitamin D3 group, 200,000 IU of
vitamin D3 [IM injection] was given as one ampoule that may
be repeated after one month if no improvement of vitamin D
level. The placebo is given to the patients as IM injection on
the same manner as vitamin D with the same container.

Inclusion criteria: Patients over the age of eighteen,
having CRSWNP and VD3 serum values <30 ng/ml [i.e., VD3
Insufficiency].

Exclusion criteria: Vitamin D3 hypersensitivity, smokers,
pregnant or nursing a child, long-term usage of systemic
steroids and any recognized systemic problems, such as
endocrine, bone, renal, or gastrointestinal diseases.

All patients were examined before and after 3 months of
vitamin D3 and placebo intake. Clinical and endoscopic
examination with an assessment of the state of the nasal
mucosa was conducted by Meltzer endoscopic grading score,
both at the start and at the end of the third month after
Vitamin D and placebo intake. Follow-up with CT scan was
made before and after 3 months of vitamin D3 and placebo
administration. Comparison between the two groups was
done by Meltzer endoscopic grading score and CT scans
before and after 3 months of vitamin D3 and placebo intake.

Ethical considerations

Before beginning this study, approval was done the Al-
Azhar faculty of medicine's ethics committee to every patient.
Signed informed written consent was taken from the patients
after providing detailed information regarding the study.

Statistical analysis

Statistical package for social science [SPSS] was used to
code, enter, and process the data [version 24]. The
descriptive statistics employed were mean, standard
deviation, frequency, and percentage. The association was
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tested using the Chi-Square test [X?]. Regarding independent
samples, the statistical significance of the difference between
two populations was determined using the Student's t-test.
For all tests, non-significance was identified if the P value is >
0.05; significant if the P value is < 0.05.

RESULTS

The mean age in vitamin D3 group was 39.32+10.48 and
in the control group was 44.05+ 5.11. Regarding sex, vitamin
D3 group included 9 females [40.9%] and 13 males [59.1%)],
while the placebo group included 9 females [45%] and 11
males [55.0%]. There was no statistically significant difference
between both groups regarding age and sex [Table 1].

There was no statistically significant difference in the
distribution of chronic sinusitis with nasal polyps between
vitamin D3 group and placebo group according to endoscopic
Meltzer grading score finding or CT finding before vitamin D
and placebo administration [Table 2].

After 3 months, there was partial improvement in patients
given vitamin D3 as there was partial improvement of five out
of six patients with massive nasal polyposis [grade 4] whom
changed into grade [3]. Five out of 6 patients with extensive
nasal polyposis beyond the middle meatus [grade 3] whom
changed into grade [2]. Three out of 5 patients with polyps
blocking the middle meatus [grade 2] partially improved into
grade [1] and four out of five patients with small polyps in the
middle meatus were improved into grade [0]. In the placebo
group, only one from six patients was partially improved from
grade [4] to grade [3], only one patient from 6 patients with
grade [3] partially improved grade [2], one patient from five
patients with grade [2] partially improved grade [1], and one
patient from five patients with grade [1] was improved to
grade [0]. CT of the studied patients showed partial
improvement of nine patients from 22 patients, while the other
control group showed only 2 patients from 20 patients with
partial improvement as shown in figures [1, 2] and table [3].

Table [1]: Comparison between vitamin D3 group and placebo group regarding age and sex

3 D3 aroup Placebo group : P. value
Age Mean + SD 39.32+ 10.48 4405+ 5.11 1,829 0.075
Female 9 [40.9%] 9 [45.0%]
Sex Males 13 [59.1%] 11 [55.0%] 0072 0.789

Table [2]: Comparison between vitamin D3 and placebo groups regarding endoscopic Meltzer score and CT finding before treatment

Vitamin D3 group Placebo group X2 P value

Endoscopic Massive nasal polyposis (grade 4) 6 [27.3%) 6[30.0%)]
Meltzer score  Polyp extending beyond the middle meatus 6 [27.3%] 51[25.0%)]

finding (grade 3) 0.107 0.991
Polyps blocking the middle meatus (grade 2) 5122.7%) 4120.0%)]
Small polyp in middle meatus (grade 1) 5122.7%) 5[25.0%]
CT finding Complete opacification of ethmoidal, 17 [77.3%)] 15 [75.0%)]

maxillary, frontal and sphenoidal sinuses 0.03 0.86

Complete opacification of maxillary and 5122.7%)] 5 [25.0%] ' ’

ethmoidal sinuses

Table [3]: Comparison between vitamin D3 and placebo groups regarding studied outcomes after 3 months of supplementation

Variables Vitamin D3 group Placebo group P value
Endoscopic Massive nasal polyposis Improved 5[22.7%] 1 [5.0%] 0.08
Meltzer score (grade 4) Not improved 1[4.5%] 5 [25.0%]
Polyp extending beyond the Improved 51[22.7%)] 1[5.0%] 0.08
middle meatus (grade 3) Not improved 1[4.3%)] 5125.0%)]
Polyps blocking the middle Improved 3 [13.6%] 1[5.0%] 0.52
meatus (grade 2) Not improved 2[9.1%)] 4120.0%)]
Small polyp in middle Improved 4118.2%] 1[5.0%] 0.2
meatus (grade 1) Not improved 1[4.3%)] 4[20.0%]
Endoscopic Meltzer grading score Improved 17 [77.3%)] 4120.0%)] <0.001*
Not improved 5 [22.7%] 16 [80.0%)]
C T finding Improved 9 [40.9%] 2[10%] 0.035
Not improved 13 [59.1%)] 18 [90%)]
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3rd month after vitamin D
administration

Figure [1]: Endoscopic finding of female patient 31 years with chronic sinusitis with nasal polyps blocking the middle meatus
before and after 3 months of vitamin D3 supplementation [grade 3 changed to grade 1 as the polyps were decreased in size].

P

Beginning of the study

Before vitamin D3 supplementation After vitamin D3 supplementation

Figure [2]: CT of male patient 43 years presented with massive nasal polyposis grade (4). After 3 months of vitamin D supplementation, it
showed partial improvement changing from complete opacification of maxillary sinus to partial opacification with decreasing the severity of
nasal manifestation

DISCUSSION linked to the prevalence of the sinonasal polyps in patients

with CRS ['2 131, Hashemian et al. "] reported the safety and

The most successful treatment for rhinosinonasal efficacy of vitamin D3 administration on recurrence of nasal
polyposis is reported to be endoscopic sinus surgery. polyps following endoscopic nasal surgery that is correlated

However, it is not possible to remove all the microscopic with the results of our study denoted by the partial
inflammatory tissues. Thus, the residual inflammatory tissues improvement of 17 patients with CRSWNP from 22 patients
in the nose and sinuses may contribute to recurring of nasal according to endoscopic Meltzer grading score and CT
polyps [ As a result, a number of nonsurgical therapies findings within 3 months of vitamin D3 supplementation. The
have been recommended to reduce polyposis recurrence findings of our study were consistent with other several
after surgery, including systemic and topical steroids ['"], studies looking at the effects of administration of vitamin D3
on CRSwNP.
It was recently reported that deficiency of vitamin D3 is
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Much research had looked into possible links between
VD3 levels in the blood and symptoms in patients with AFRS
and CRSwWNP. Mostafa et al. [l for example, examined
serum levels of VD3 in 74 patients with CRS, AFRS, and
CRSwWNP. VD3 levels in patients with AFRS were found to
be considerably lower than the control group in the
aforementioned study. As a result, based on the findings of
this investigation, the study concluded that VD3 could be a
cheap and cost-effective preventative approach in the
treatment of AFRS and CRSwNP, either alone or in
combination with standard therapy.

Schlosser et al. '8! looked at the impact of vitamin D3
insufficiency on clinical manifestations in patients with
CRSwWNP in a retrospective research; according to the
findings of their study, lower levels of vitamin D3 were
reported in 55 percent. Low levels of vitamin D3 were also
linked to more severe illness of the nasal mucosa in C T
images that is consistent with the current study's results.

In a separate investigation, Carrol and Schlosser [17]
examined 15 individuals with CRSWNP and found that
vitamin D insufficiency is associated with increased the
proliferation of fibroblasts of the human sinus. The fibroblast
proliferation index was found to be significantly lower in
individuals with CRSWNP who were given calcitriol tablets
[P=0.01], but not in the control group.

Faruk et al. ['8 investigated the efficacy of a large -dose
[4000 IU/day] and a low-dose [1000 IU/day] vitamin D3 in
lowering the size of nasal polyps and alleviating illness
symptoms. The group that got high-dose vitamin D3
demonstrated a considerable reduction in all visual analogue
scale symptoms [VAS] and endoscopic scores, which was
almost identical to the results of the current investigation. As
a result, it was established that high-dose vitamin D3
administration is likely to be useful in alleviating nasal
polyposis symptoms and repairing the nasal mucosa
following surgery.

In CRSWNP patients, VD3 and basic fibroblast growth
factor have a significant negative relationship according to
Sansoni et al. [ as they conclude that VD3 is a fibroblast
growth factor regulator in CRSWNP.

All these results coincide with our results that are after
3 months of VD3 supplementation there was improvement of
17 patients with CRSWNP from 22 cases. The 17 patients
had variant grades according to endoscopic Meltzer grading
score. The cases improved to the better previous graded
endoscopic grading score [decreasing the severity of the
nasal polyposis]. In the control placebo group, only 4
patients improved from 20 patients with statistical significant
different from the study group with VD3 supplementation
according to endoscopic Meltzer grading score.
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CONCLUSION

In conclusion, the current study's findings demonstrated
the efficacy of vitamin D3 supplementation in decreasing the
severity of nasal polyps in patients had chronic sinusitis with
nasal polyps.
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