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RINGKASAN

PENGARUH TERAPI ADJUVANT VITAMIN D TERHADAP SKOR
GEJALA HIDUNG TOTAL, KADAR IMUNOGLOBULIN E, DAN KADAR
EOSINOFIL PADA PENDERITA RINITIS ALERGI

(Meta-analisis)

Rahmi Surayya

Keberhasilan terapi rinitis alergi (RA) menjadi perhatian karena sebagian
besar penderita RA tidak merasa sembuh dan masih mengalami gejala yang
mengganggu meskipun telah mendapat terapi standar optimal. Untuk mengatasi
masalah ini diperlukan tambahan zat farmakologis yang mampu meningkatkan
keberhasilan terapi standar RA dan sekaligus mampu mengendalikan reaksi alergi
di tingkat seluler. Vitamin D diketahui mampu menekan kejadian alergi dengan
cara memodulasi mediator inflamasi dan sitokin yang terlibat dalam reaksi alergi.
Potensi Vit D sebagai imunomudulator dan adanya hubungan antara kadar Vit D
serum dengan RA membuka peluang untuk menggunakan Vit D sebagai zat
adjuvant terapetik pada penyakit RA

Vitamin D meningkatkan kinerja makrofag, 7o/l like receptor (TLR) dan
natural killer (NK) cell, menghambat maturasi APC dan Th2, menurunkan sekresi
IL-2 serta meningkatkan IL-10 sehingga menstimulasi hypo-responsiveness pada
pengaturan sel T dengan menghambat degranulasi sel. Vitamin D juga menurunkan
sekresi 1L-4, IL-13, IL-5, dan eosinofil pada mukosa jalan napas schingga
menghambat proses alergi. Mekanisme tersebut serupa dengan efek terapi anti
alergi seperti kortikosteroid atau imunoterapi alergen pada RA, sehingga dapat
mengurangi gejala alergi.

Gejala hidung pada RA terdiri bersin, rinore, hidung gatal, dan obstruksi
hidung. Pengukuran Skor Gejala Hidung Total (SGHT) atau Total nasal symptom
score (TNSS) diperlukan untuk menentukan hasil terapi. Setiap gejala diukur secara
semikuantitatif menggunakan skor 0-3. Imunoglobulin E berperan penting pada
penyakit alergi karena kemampuannya mensentisisasi sel mast untuk melepaskan
mediator aktif. Imunoglobulin E berperan penting dalam patogenesis reaksi
hipersensitivitas tipe cepat karena mampu mengaktifkan sel mast dan basofil
melalui FceRI. Pengikatan IgE dengan FceRI pada sel mast dan basofil memicu
aktivasi serta degranulasi sel, menyebabkan pelepasan berbagai mediator inflamasi,
baik preformed mediators maupun newly generated inflammatory mediators.
Eosinofil berperan penting pada alergi dengan mukosa kavum nasi sebagai organ
target. Jumlah eosinofil di mukosa kavum nasi akan segera meningkat setelah
paparan alergen, mencapai puncaknya pada 12 jam setelah paparan alergen dan
berkurang dalam waktu 36 jam. Adanya infiltrat sel inflamasi dari sel metakromatik
eosinofil di mucosa cavum nasi merupakan tanda pasti RA.

Tujuan penelitian ini adalah mengetahui pengaruh terapi adjuvant Vit D
terhadap SGHT, Kadar IgE dan eosinofil pada enderita RA. Penelitian ini
merupakan meta-analisis. Masalah penelitian dijelaskan dalam rumusan
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pertanyaan menggunakan population, intervention, comparison, outcome, and
study design (PICOS). Penelusuran artikel menggunakan database elektronik
PubMed central and publisher website, Science Direct, Scopus, Web of science,
SAGE journals dan clinicaltrial.gov dengan waktu 2 bulan berakhir pada 31
Oktober 2022. Waktu artikel penelitian yang dipilih tidak dibatasi dalam kurun
waktu tertentu. Artikel penelitian dilakukan seleksi berdasarkan kriteria inklusi,
eksklusi, menyingkirkan duplikasi, serta melakukan critical appraisal
menggunakan Risk of Bias 2 (RoB 2) fool untuk penelitian RCT dan Newcastle-
Ottawa Scale (NOS) untuk penelitian cohort prospective. Langkah penelitian
ditampilkan dalam Prefers Reporting Items for Review and Meta-Analysis
(PRISMA) 2020 flow diagram, dan analisis data menggunakan software review
manager (RevMan) 5.4.

Penelusuran artikel diperoleh 11.626 artikel penelitian, tersaring 566 artikel
penelitian. Langkah selanjutnya, didapatkan 34 artikel penelitian sesuai dengan
kriteria inklusi, dan dilanjutkan dalam tahap critical appraisal. Hasil artikel yang
telah dilakukan critical appraisal didapatkan 16 artikel penelitian, terdiri dari 11
RCT dan 5 cohort, yang memenuhi syarat untuk dilakukan analisis data. Empat
belas artikel dengan outcome TNSS sebanyak 442 subjek pada kelompok Vit D dan
451 pada kelompok terapi standar. Empat artikel dengan outcome IgE sebanyak 136
subjek pada kelompok Vit D dan 133 subjek pada kelompok terapi standar. Empat
artikel dengan outcome eosinofil sebanyak 161 subjek pada kelompok Vit D dan
158 subjek pada kelompok terapi standar. Usia sampel pada penelitian ini 5-92
tahun. Follow-up pada penelitian ini berkisar antara 2 minggu hingga 6 bulan.

Forest plot outcome TNSS didapatkan uji heterogenitas (12)=96%, random
effect method, dengan confident interval (CI1)95% p=0,00001, yang bermakna
secara statistik. Funnel plot menunjukkan adanya bias publikasi yang pada plot sisi
kanan dan kiri tidak simetris, serta ketidakseimbangan jarak antar artikel penelitian.
Forest plot outcome 1gE didapatkan uji heterogenitas (12)=79%, random effect
method, dengan confident interval (C1)95% p=0,00001, yang bermakna secara
statistik. Funnel plot sisi kanan dan kiri tidak simetris yang mengindikasikan adanya
bias publikasi. Forest plot outcome eosinofil didapatkan uji heterogenitas
(I)=97%, random effect method, dengan confident interval (C1)95% p=0,01, yang
bermakna secara statistik. Funnel plot menunjukkan adanya bias publikasi yang
pada plot sisi kanan dan kiri tidak simetris, serta ketidakseimbangan jarak antar
artikel penelitian. Kesimpulan dari penelitian ini adalah Terapi adjuvant Vit D
mampu menurunkan SGHT, kadar IgE dan eosinofil pada penderita RA.
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SUMMARY

THE EFFECT OF ADJUVANT VITAMIN D THERAPY ON TOTAL
NASAL SYMPTOMS SCORE, IMMUNOLOGLOBULIN E AND
EOSINOPHIL LEVELS IN ALLERGIC RHINITIS

(Meta-analysis)

Rahmi Surayya

Despite many patients with allergic rhinitis (AR) receive the standard
treatment of AR, most of them report troublesome symptoms and describe symptom
control as being poor. This phenomen indicate that standard therapy of AR is
insufficient to control symptoms in all patients. This condition may require an
additional pharmacological agents that are able to control allergic reactions at
the cellular phase. Vitamin D is known for its ability to modulate inflammatory
mediators and cytokines involved in allergic reactions. Vitamin D inhibits mast
cell granulation by increasing autophagia of macrophages and TLRs
performance, inhibiting APC and Th2 maturation, decreasing IL-2 secretion and
increasing IL-10. It also reduces the secretion of IL-4, IL-13, IL-5, and
eosinophils in the nasal mucosa, thereby inhibiting the allergic process. Since it
has an immunomodulator potensial, it might be beneficial using Vitamin D as
an adjuvant therapy of RA.

Nasal symptoms of AR consists of sneezing, rhinorrhea, itchy nose, and
nasal obstruction. Evaluation of Total Nasal Symptom Score (TNSS) is needed to
determine the outcome of therapy. Each symptom measured semiquantitatively
using a score of 0-3. Immunoglobulin E plays an important role in allergic disease
because it able to sensitize mast cells to release active mediators. It involved in type
I hypersensitivity mechanisme by activating mast cells and basophils through
FceRI. Binding of IgE to FceRI on mast cells and basophils triggers cell
degranulation that lead to release inflammatory mediators, both preformed and
newly produced inflammatory mediators. Eosinophils also has its own role in AR.
It occupy mucosa of nasal cavity as a target organ. The number of eosinophils in
the nasal mucosa increases immediately after allergen exposure, reaching a peak at
12 hours after allergen exposure and decreasing within 36 hours. The presence of
eosinophil cells in nasal mucosa is a definite sign of AR.

The purpose of this research was to determine the effect of adjuvant
Vitamin D on TNSS, IgE and eosinophil levels in patient with allergic
rhinitis.This is a meta-analytic research which its research problem described
using PICOS (population, intervention, comparison, and study design) formulation.
Article searches used PubMed central electronic database and publisher website,
Science Direct, Scopus, Web of science, SAGE journals and clinicaltrial.gov. It was
done in 2 months that ending in October 31, 2022. Selected articles were not limited
to any periode. They were selected based on some inclusion and exclusion criteria,
then continued to block of article duplication. Critical appraisal performed using
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RoB 2 and NOS. The effect of Vit D was assessed based on TNSS, IgE and
eosinophils level. Research flow described based on PRISMA 2020 chart and
data analyzed with RevMan 5.4.

Article searches obtained 11,626 articles, then 566 research articles were
filtered by otomatic tool and duplication. The next stage, it obtained 34 research
articles according to the inclusion criteria, and continued at the critical appraisal
stage. The final results that have been carried out critical appraisal, it obtained 16
articles, consisted of 11 RCTs and 5 cohorts, which meet the requirements for data
analysis. Fourteen articles with TNSS outcome have total sample size as 442 and
451 subjects in Vit D and standard therapy group respectively. Four articles with
IgE outcome have total sample size as 136 and 133 subjects in Vit D and standard
therapy group respectively. The last outcome, eosinophil, described in 4 articles
and have total sample size as 161 and 158 subjects in Vit D and standard therapy
group respectively. The age of the sample is vary between 5-92 years. Follow-up
in this study ranged from 2 weeks to 6 months.

The forest plot of TNSS obtained heterogeneity test (I?) = 96%, random
effect method, with a 95% confidence interval (CI) p = 0.00001, which is
statistically significant. The funnel plot shows that there is a publication bias in
which the right and left side plots are not symmetrical. Forest plot of IgE showed
heterogeneity test (I*) = 79%, random effect method, with a CI95% p = 0.00001,
which was statistically significant. The right and left side funnel plots are
asymmetrical which indicates publication bias. Forest plot results for eosinophils
obtained heterogeneity test (I*) = 97%, random effect method, with a CI195% p =
0.01, which is statistically significant. The funnel plot also shows publication bias
in which the right and left side plots are not symmetrical. The conclusion of this
research shows that Vitamin D adjuvant could reduce TNSS, IgE and eosinophil
levels in patients with allergic rhinitis.
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ABSTRAK

PENGARUH TERAPI ADJUVANT VITAMIN D TERHADAP SKOR
GEJALA HIDUNG TOTAL, KADAR IMUNOGLOBULIN E, DAN KADAR
EOSINOFIL PADA PENDERITA RINITIS ALERGI

(Meta-analisis)

Rahmi Surayya

Latar belakang: Keberhasilan terapi rinitis alergi (RA) menjadi perhatian karena
sebagian besar penderita RA masih mengalami gejala mengganggu meskipun telah
mendapat terapi standar optimal. Zat farmakologis yang mampu meningkatkan
keberhasilan terapi standar RA dan sekaligus mampu mengendalikan reaksi alergi
di tingkat seluler mungkin diperlukan pada kondisi ini. Vitamin D diketahui mampu
memodulasi mediator inflamasi dan sitokin yang terlibat dalam reaksi alergi dengan
cara meningkatkan kinerja makrofag, TLR, menghambat maturasi APC dan Th2,
menurunkan sekresi IL-2 serta meningkatkan IL-10 sehingga menghambat
degranulasi sel. Vitamin D juga menurunkan sekresi IL-4, IL-13, IL-5, dan
eosinofil pada mukosa nasal sehingga menghambat proses alergi. Potensi Vit D
sebagai imunomudulator membuka peluang menggunakan Vit D sebagai terapi
adjuvant pada RA. Tujuan: Mengetahui pengaruh terapi adjuvant Vit D terhadap
SGHT/TNSS, Kadar IgE dan eosinofil pada enderita RA. Metode: Penelitian meta-
analisis, menggunakan database elektronik PubMed central and publisher website,
Science Direct, Scopus, Web of science, SAGE journals dan clinicaltrial.gov.
Critical appraisal menggunakan RoB 2 dan NOS. Pengaruh Vit D dinilai dari
SGHT, kadar IgE, dan eosinofil. Langkah penelitian ditampilkan dalam PRISMA
2020 flow dan analisis data menggunakan RevMan 5.4. Hasil: Enam belas artikel
memenuhi kriteria eligibilty, terdiri dari 11 RCT dan 5 cohort. Outcome TNSS
ditemukan pada 14 artikel, IgE dan eosinofil masing-masing pada 4 artikel. Terapi
adjuvant Vit D secara signifikan mampu menurunkan SGHT (SMD -2,24; C195%
-3,05 hingga -1,43; p<0,00001; 1’=96%), menurunkan IgE (SMD -1,45; C195% -
2,07 hingga -0,983; p<0,00001; I*’=79%), dan menurunkan eosinofil (SMD -2,20;
CI95% -3,92 hingga -0,48; p= 0,01; 1>’=97%) Kesimpulan: Terapi adjuvant Vit D
mampu menurunkan SGHT, kadar IgE dan eosinofil pada penderita RA.

Kata kunci: Rinitis alergi, Vitamin D, total nasal symptom score, imunoglobulin
E, eosinofil, terapi, healthy lifestyle,human and health disease.
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ABSTRACT

THE EFFECT OF ADJUVANT VITAMIN D THERAPY ON TOTAL
NASAL SYMPTOMS SCORE, IMMUNOLOGLOBULIN E AND
EOSINOPHIL LEVELS IN ALLERGIC RHINITIS

(Meta-analysis)

Rahmi Surayya

Background: Despite many patients with allergic rhinitis (AR) receive the
standard treatment of AR, most of them report troublesome symptoms and describe
symptom control as being poor. This phenomen indicate that standard therapy of
AR is insufficient to control symptoms in all patients. This condition may require
an additional pharmacological agents that are able to control allergic reactions at
the cellular phase. Vitamin D is known for its ability to modulate inflammatory
mediators and cytokines involved in allergic reactions. Vitamin D inhibits mast
cell granulation by increasing autophagia of macrophages and TLRs
performance, inhibiting APC and Th2 maturation, decreasing IL-2 secretion and
increasing IL-10. It also reduces the secretion of IL-4, IL-13, IL-5, and
eosinophils in the nasal mucosa, thereby inhibiting the allergic process. Since it
has an immunomodulator potensial, it might be beneficial using Vitamin D as
an adjuvant therapy of RA. Objective: to determine the effect of adjuvant
Vitamin D on TNSS, IgE and eosinophil levels in patient with allergic rhinitis.
Methods: this is a meta-analytic research, using the PubMed central electronic
database and publisher website, Science Direct, Scopus, Web of science, SAGE
journals and clinicaltrial.gov. Critical appraisal performed using RoB 2 and
NOS. The effect of Vit D was assessed based on TNSS, IgE and eosinophils
level. Research flow described based on PRISMA 2020 chart and data analyzed
with RevMan 5.4. Results: Sixteen articles met inclusion criteria, consisted of 11
RCTs and 5 cohorts. Total Nasal Symptomps Score were found in 14 articles, while
IgE and eosinophils level were found in 4 articles. Vitamin D adjuvant significantly
reduced TNSS (SMD -2.24; CI95% -3.05 to -1.43; p<0.00001; 12=96%), reduced
IgE level (SMD -1.45; CI95 % -2.07 to -0.983; p<0.00001; 12=79%), and reduced
eosinophils level (SMD -2.20; 95% CI -3.92 to -0.48; p= 0.01; 12 = 97%) in AR
patients. Conclusion: Vitamin D adjuvant therapy significantly reduced nasal
symptoms, IgE and eosinophil levels in AR patients.

Keywords: Allergic rhinitis, Vitamin D, total nasal symptom score,

immunoglobulin E, eosinophils, therapy, healthy lifestyle, human and health
disease, meta-analysis.
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