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ABSTRACT

Background: The prevalence of chronic rhinosinusitis (CRS) has been reported to range from 5%
to 12% in different parts of the world. However, the prevalence of CRS in Thailand has not been
investigated. Our objective was to determine the prevalence of CRS among hospital workers and
identify any potential problems encountered during the survey.

Methods: Adult workers (>18 years) of Rajavithi Hospital, a tertiary hospital in Bangkok, Thailand,
were recruited. This cross-sectional survey was conducted from September 2021 to September
2022. The participants were given a link to online questionnaires asking if they had nasal
obstruction, discharge, decreased smell sensation, or facial pain and their respective duration.
Phone numbers and email were asked for contact when needed. The participants who fulfilled
the symptom and duration according to the European position paper on rhinosinusitis and nasal
polyp 2020 were counted as symptom-based CRS patients. These patients were then contacted
for nasal endoscopy. The endoscopic-based diagnosis of CRS was made after positive endoscopy
findings.

Result: A total of 1,025 participants (mean age of 33.7 years) were recruited. Of total, there were
34 (3.3%) and 6 (0.58%) participants fulfilled symptom- and endoscopy-based diagnoses,
respectively. Fourteen participants did not respond to calls or emails. Five patients refused to
visit the clinic due to inconveniences. One patient refused nasal endoscopy because of the
expenses.

Conclusion: The overall prevalence of chronic rhinosinusitis in workers of Rajavithi Hospital, was
3.3% and 0.58% by symptom- and endoscopy-based criteria, respectively. Difficulty reaching the
participants for nasal endoscopy was the leading survey problem.

Keywords: Prevalence, Chronic rhinosinusitis, nasal endoscopy, Rajavithi hospital, Bangkok;
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INTRODUCTION

The prevalence of chronic rhinosinusitis (CRS)
has been reported in various geographical
locations, ranging from 5% to 12% in
different populations." A European study
reported the mean prevalence of CRS at
10.9%, with a range of 6.9% to 27.1% based
on data from 12 countries.” Prevalence
studies in other parts of the world found
rates of 5.51% in Sao Paulo,’ 6.8% in China,”
6.95% in Korea,” and 12% in the United

States.®

CRS is a chronic disease that requires both
surgical and long-term medical management.
Therefore, prevalence of the disease may
determine the magnitude of the problem in
health economics and serves as a basis for
resource allocation and medical services. It
draws attention from policymakers to assess
the cost-effectiveness of current and novel
treatment like biologics. The European
position paper on rhinosinusitis and nasal
polyp 2020 (EPOS2020) has defined two
diagnostic criteria for CRS in epidemiological
studies.? First, the symptom-based or
epidemiological diagnosis relies on
symptoms and duration. Second, the
endoscopy-based or clinical diagnosis criteria
require the presence of symptoms along with

objective evidence.

The prevalence of CRS in Thai adults has not

yet been determined. Conducting a

nationwide population-based survey, which
may be time-consuming and require a
considerable budget, is necessary. Therefore,
we conducted this pilot study among
workers at Rajavithi Hospital in Bangkok,
Thailand, to assess the prevalence of CRS
using both symptom-based and endoscopy-
based criteria and to identify any problems
that may arise during the survey before

conducting a larger study.
METHOD
Participants

The study protocol received approval from
the institutional review board of Rajavithi
Hospital, Bangkok, Thailand, on 27th August
2021 (no. 208/2564) and was registered in
Thai Clinical Trial Registry number
TCTR20210922007, on 22™ September 2021.
The cross-sectional survey was conducted
from September 2021 to September 2022.
Participants were recruited through verbal
communication by all authors, hospital
circulating letters, or social network
communications. Informed consent was
obtained from participants through voluntary
scanning of the QR code or clicking the
online link provided either verbally or in the
letter. Participants had to be at least 18 years
old and have a good understanding of the

Thai language in both reading and speaking.



Instruments and data collection

The demographic data, including gender, age,
occupation, and residential district, were
collected. Other factors such as influenza
vaccination, smoking status, stress level,
underlying diseases, and education level
were also recorded. Participants were asked
to provide their email addresses and/or
phone numbers for contact purposes, based

on their comfort level.

The four symptoms assessed were nasal
congestion, nasal discharge, impaired sense
of smell, and facial pain, along with their
respective durations. According to EPOS2020
guidelines, CRS criteria were defined as a
combination of at least two out of the four
mentioned symptoms, with at least one
symptom (either nasal obstruction or nasal

discharge) persisting for a minimum of 12
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weeks.? Participants whose symptoms and
duration matched the CRS criteria were
identified as symptom-based CRS patients.
Participants who met the symptom-based
criteria were then contacted for a formal
nasal endoscopic assessment at the Rajavithi
hospital ENT clinic. The clinical diagnosis,based
on symptoms and positive nasal endoscopy
findings, was made by the rhinology staff
(W.C.), Table 1.

Table 1 Definitions of CRS according to the European Position Paper on Rhinosinusitis and Nasal Polyp 2020

Definition of CRS: Inflammation of the nose and the paranasal sinuses characterized by two or more symptoms, one of which

should be either nasal blockage/obstruction/congestion or nasal discharge (anterior/posterior nasal drip)

Symptom-based CRS

smell. Duration of symptoms > 12 weeks

Nasal blockage/obstruction/congestion or nasal discharge (anterior/posterior nasal drip) + Facial pain/pressure, + loss of

Endoscopy-based CRS

Symptom-based CRS AND Endoscopic finding: the presence of polyps, presence of edema in the middle meatus or presence

of thick purulent discharge in the middle meatus to define endoscopy positive CRS.

Abbreviations: CRS=chronic rhinosinusitis
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Outcomes

The main outcome of this study was to
determine the prevalence of CRS among
workers at Rajavithi Hospital by considering
both symptom-based and endoscopy-based
criteria. Additionally, the study aimed to
identify any potential challenges or issues
that may occur during the survey process in
order to address them before conducting a

larger-scale study.
Statistical analyses

Descriptive statistics were used to summarize
the demographic characteristics of the
participants, including gender, age,
occupation, and residential district. The
prevalence of CRS was calculated by dividing
the number of participants who met the CRS
criteria by the total number of participants in
the study. The prevalence rate was
expressed as a percentage with a
corresponding  95% confidence interval
(95%Cl). To assess the association between
CRS and various factors such as influenza
vaccination, smoking, stress level, underlying
disease, and education, appropriate
statistical tests were performed. Chi-square
test or Fisher's exact test was used for
categorical variables, while t-test or Mann-
Whitney U test was used for continuous
variables, depending on the distribution of

the data. All statistical analyses were

performed using statistical software Stata 17

at a significance level of p < 0.05.
Result

A total of 1,025 participants with a mean age
of 33.7 were enrolled in the study, consisting
of 829 (80.9%) females and 196 (19.1%)
males. The age distribution showed that 767
(74.8%) participants were between 18 and 40
years old, 241 (23.5%) were between 41 and
60 years old, and 17 (1.65%) were above 61
years old. Regarding smoking status, 26
(2.50%) participants reported being smokers,
while 999 (97.5%) reported not smoking.

Among the total participants, 34 (3.3%) met
the criteria for symptom-based diagnosis of
CRS. However, out of these 34 participants,
20 were not evaluated with nasal endoscopy.
Among the remaining 14 participants who
underwent nasal endoscopy, 6 had positive
pus discharge from the sinus ostium,
confirming the diagnosis of CRS based on
endoscopy findings. In 6 patients diagnosed
with CRS, 5 patients had CRS with polyps, and
1 patient did not have polyps. Thus, the least
possible prevalence of CRS based on
endoscopy-based diagnosis was 0.58% of the
total study population. Table 2 provides a
summary of the demographic of participants
and numbers of CRS patients in each

category.
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Table 2 Demographics of included participants and number of CRS patients with respect to each characteristic
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Characteristics

Number (%)

CRS (symptoms),

Prevalence (%)

CRS (confirmed),

Prevalence (%)

n=1025 n= 34 n=6
Sex
Female 829 (80.9) 21 2.53 5 0.60
Male 196 (19.1) 13 6.63 1 0.51
Age (year old)
18-40 767 (74.8) 27 3.52 0.78
41-60 241(23.5) 6 2.48 0
>61 17 (1.65) 1 5.88 0
Smoking
Yes 26 (2.50) 3 11.53 0 0
No 999 (97.5) 31 3.10 6 0.60
Education
Primary school 7(0.7) 0 0 0 0
Junior High school 14 (1.4) 1 7.14 0 0
Senior High school 146 (14.2) 3 2.05 2 1.36
High vocational certificate 104 (10.1) 1 0.96 0 0
Bachelor’s degree 653 (63.7) 24 3.67 4 0.61
Master’s degree 87 (8.5) 5 5.75 0 0
Doctor of Philosophy 14 (1.4) 0 0 0 0
Stress
Light 893 (87.1) 30 3.25 6 0.67
Heavy 124 (12.1) [ 3.22 0 0
Influenza Vaccination
Yes 753 (73.5) 21 2.78 5 0.66
No 272 (26.5) 13 4.78 0.36
Patients’ history of CRS
Yes 18 (1.8) 2 11.11 11.1
No 1007 (98.2) 32 3.17 0.39
Hypertension
Yes 45 (4.4) 1 2.22 0 0
No 980 (95.6) 33 3.36 6 0.61
Diabetics mellitus
Yes 13 (1.3) 0 0 0 0
No 1012 (98.7) 34 3.35 6 0.59
Dyslipidemia
Yes 54 (5.3) 3 5.55 1 1.85
No 971 (94.7) 31 3.19 5 0.51
Allergic rhinitis
Yes 435 (42.4) 15 3.45 3 0.69
No 590 (57.6) 19 3.22 3 0.50

Abbreviations: CRS=chronic rhinosinusitis
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Among the 20 participants who were not
evaluated, 14 did not respond to calls,
emails, or both, 5 refused to visit the clinic
due to conflicts with clinic operating times
and their working schedules, and 1 patient
declined nasal endoscopy due to concerns

about the associated expenses.

Over a period of four months, which
accounted for 33% of the total study
duration, non-direct communication
methods such as messaging via social groups
or circulating letters between hospital
departments were primarily used. A total of
199 participants, representing 19.4% of the
total participants, were successfully enrolled
through these methods. The remaining
80.6% of enrollments were completed
during the subsequent eight months,
comprising 66% of the study duration. This
phase involved a combination of both direct
and indirect communication approaches with
hospital workers to enhance participation. Of
all participants, 352 (34.3%) did not provide
their phone numbers in the online survey,
despite  explicitly  provided privacy

statement.

DISCUSSION

This pilot study aimed to assess the
prevalence of chronic rhinosinusitis (CRS)
among workers at Rajavithi Hospital in
Bangkok, Thailand. The findings revealed a
prevalence of 3.31% for symptom-based CRS

11

and 0.58% for endoscopy-based CRS in the
study population using the EPOS2020 criteria.
These figures are lower than the prevalence
rates reported in other countries, which
typically range from 5.5% to 12%.""”
Among the participants who qualified for
symptom-based CRS, only 6 individuals
underwent nasal endoscopy and were
confirmed as having CRS, resulting in a
prevalence of 0.58% for endoscopy-based
CRS. However, if all 20 participants who
qualified for symptom-based CRS had
undergone nasal endoscopy and were
positive, the highest possible prevalence
could have been 2.53%. This suggests that
the proper estimated prevalence of
endoscopy-based CRS in the study
population could range between 0.58% and
2.53%, which is comparable to the reported
prevalence of 1.01% to 6.95% in South Korea
using similar criteria.>*

The low response rate from messaging or
circulating letters during the initial phase of
the survey highlights the limitations of relying
solely on non-direct communication
methods. Face-to-face enrollment not only
expedited the recruitment process but also
built trust and provided an opportunity to
address any questions or concerns. Despite
explicitly providing a privacy statement,
34.3% of the total participants did not
provide their phone numbers in the online
survey. This could suggest concerns about

privacy or other reasons still exists. The lack
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of phone numbers provided by participants
hindered effective communication, potentially
leading to an underestimation of the
prevalence. In future larger-scale studies, the
inclusion of mandatory phone number fields
or a clear direct communication about the
purpose of collecting this information may

help improve input rates.

Five participants (15%) did not comply with
clinic visits for nasal endoscopy. Our clinic
operates during daytime opening hours (9am
- 4pm) of the hospital, which is likely
overlapping to the daytime shift of other
hospital workers. To avoid this, we could
prepare 3-4 portable nasal endoscope sets
for 100 enrollments in the future study and
be ready for the procedure when a

symptoms-based CRS candidate appears.

It is important to acknowledge the limitations
of this survey. The study participants only
represented a specific group of individuals
working in the hospital, which may introduce
selection bias and limit the generalizability of
the findings to the broader population.
Additionally, the skewed distribution of age
and sex in the participant characteristics may
further affect the generalizability of the
results. Post hoc risk factor analysis was not
performed in this pilot study due to the
heavily skewed distribution and lack of
endoscopic result in 20 out of 34 symptom-
based  patients. However, identifying
potential risk factors for CRS would be

valuable in understanding the disease better
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and developing appropriate preventive
strategies. The nasal endoscopy was
provided as the only option in this study. If
imaging were allowed as another option, the

prevalence might increase.

Despite these limitations, this study provides
an initial benchmark for CRS prevalence
among small group of Thai people. Lessons
learned from the challenges faced during this
study will inform the planning and execution
of larger-scale surveys in the future, including
proper sampling processes, enhanced
participant engagement, and improved data
collection. A national-level study with a
more representative sample would be
essential to accurately determine the

magnitude of the CRS problem in Thailand.
CONCLUSION

The overall prevalence of chronic rhinosinusitis
at Rajavithi Hospital in Bangkok was 3.3%
based on symptoms and 0.58% based on
endoscopy criteria, respectively. Direct
communications should be encouraged to

improve enrolments.
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A8 (Abbreviation)

AT = Allergen immunotherapy

AERD = Aspirin-exacerbated respiratory disease
AEs = Adverse events

AQLQ = Asthma Quality of Life Questionnaire

AR = Allergic rhinitis

AUC = Area under the curve

BID = Two times a day

CFQ-25 = Cognitive Failures Questionnaire-25

cl = Confidence interval

CPG = Clinical practice guideline

CRS w NP = Chronic rhinosinusitis with nasal polyps
CRS s NP = Chronic rhinosinusitis without nasal polyps
CT scan = Computed tomography scan

ECP = Eosinophil cationic protein

EQ5D = EuroQol standardized measure of health-related quality of life
ES = Endoscopic score

ESS = Endoscopic sinus surgery

FEV1 = Forced expiratory volume

GM-CSF = Granulocyte macrophage colony-stimulating factor
g = Immunoglobulin

IL = Interleukin

LoS = Length of stay

17
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MPO = Myeloperoxidase

N/A = Not applicable

NCS = Nasal congestion score

NPS = Nasal polyp score

oD = Once a day

OR = Odds ratio

PEFV = Partial expiratory flow-volume
PNEF = Peak nasal expiratory flow

PNIF = Peak nasal inspiratory flow

RCT = Randomized controlled trial

ROB = Risk of bias

RSOM-31 = Rhinosinusitis Outcome Measure-31
SF-36 = Short Form Survey-36

SNOT-22 = Sino-nasal Outcome Test-22

SS = Symptom score

SYS = Systematic review

Th = T Helper

TNSS = Total nasal symptoms score

TPS = Total polyp score

UPSIT = University of Pennsylvania Smell Identification Test

VAS = Visual Analogue Scale
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35113590311 (Methodology)

unasuge (Executive summary)

AanaAukaztienu (Definition and classification)
n5elsA (Disease burden)

We5aITINY1v0415A (Pathophysiology and mechanism)

n15l4e1 Biologics Tulsalaadniauugugil (Biologic therapies in primary CRS)

Anti-IgE (Omalizumab)

Anti-IL5 (Reslizumab, Mepolizumab)
Anti-IL5R (Benralizumab)
Anti-IL4R/Anti-IL13 (Dupilumab)

nslden Biologics Tulsalatiasniauniegil (Biologic therapies in secondary CRS)
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a a [y % . . v dy [ a
AN 2 wmeUszliuranauauesiunsivien Biologics Tulsaledasniauisesugugd 16
A 3 JULUUNTENEUYRITAAAIALNTILIN 236 Fuiile MUWadNITENEUTINTIANY 23

A7 4 nalnwes Biologics Muthmunglumssnulsalaladniauisessuiuiadayn 24

A d‘ | 1%
ANV 5 VUIRVBINTINNLUNLENINNNTEDINGDN Nasal endoscope 28
AT 6 NTIALTBININTLVNZALAINATEDINABS Nasal endoscope 29
dl :.; ! 1%
AN 7 LLamszJumaumiaamaaqmnmdu‘miwuﬂﬂ 30
A 8 nalnn1seengnsueden Omalizumab 32
A 9 nalnnseengnsuessn Dupilumab 63

Al 10 wedrdin waznnsdudadneen Biologics Tu Antineutrophil Cytoplasmic antibody 79
(ANCA) - associated Vasculitis (AAV)

A9 11 nalavnegliAuiuine) dnyaiennenaiin waen13gudameen Biologics 81
Tu Eosinophilic Granulomatosis with Polyangiitis (EPGA)
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U (Introduction)
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35n159A911 (Methodology)

Az lawisidelunisfrunimdngiuns@nwilieateniunueunsngliwme

ALY SIHUININYURTRY dhanfinnsansiniu Melasuuuunsnunulssanssy (Literature
review: LR) k8¢ MUMIUMangIufielszdny (Evidence-based review: EBR) laun

fnsAnuniide Wew wag NaawsnaAynsaatin iemanauluusazau (LR, EBR)

a oA A i

fnmsszyismsdudeyauiielilsnddeiiu iefievesusazdn (LR, EBR)
fimsnngiunanuiduiusiuutagite lnefiarsanduanueainiadeu (Bias) ved
unAuansagausulausaly (LR, EBR)

PaLIrUFTR eneudamnndinudagiate (LR, EBR)
$MITUTIMENFIUNSANINIAATNTE uavagusiudeyanisdinu (EBR)
asauummsinulsaledasniauFesiluaulnedesndy Biologic uarasulusuuuui

Uszgnaldladne Tugduvunmidanunisdndula (Flowchart)

aa % ay vy aa ¢ A v o
'Jﬁﬂ']'iﬂuUVlﬂ'J']lWﬂﬂ'iUﬂ']'ﬁﬁWﬁJWLwaﬂigﬂaUﬂqifﬂﬂVI']

INFAUUNANLLLININITATIVI N BIMAEUNAUNSIHeNgY Biologic Tulsalatadniauizess

PAe199 1A8WNAID19D99UNAMULASUNITANUNLNEWNTNIINTANTNS DAL DIANSNUNTDD ON19TLUU
Bidnvseiind Jsanunsarumlanngudeyaunsgiu enfivu

S

Medline

Scopus

Embase

Cochrane

Cochrane Central Register of Controlled Trials (CENTRAL)

Web of science or ISI

TAYUNANUBALLUINIINITATIVS NWININUATIA U ABINIUNTEUIUNITHUITEAUAINUULYDDND

voaangudeyanaglviiminvesiiuugidl InglimannsvewuImansiauILImeslfiua (Guide
to Develop Clinical Practice Guidelines) Wnsfns1y 2559 gadnvilaganduifeuavsviiiumalulag
NNITUNNG NTUNITUNNE NTENTIETITUEY

nannswlesERUANIYeNavewangudayauazns i minvasAuuz

AMAMaNg1Y (Quality of Evidence)

Uszbam n nunedis nanguilaan

n1 NNSNUMIULUUATEUU (systematic review) #38n153LATIEMRANIU (Mmeta-analysis)
YBINMIANYILUUNGUFUANIBE1-AIUAY (randomize-controlled clinical trials) 38
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24

N2 MsAnvuunauguiiegs-muaNlnunwadey agedey 1 adu (well-designed,

randomize-controlled, clinical trial)
Uszbnm ¥ nunedie nangIuilaann

1 MIMUMIULUUTsEULIeInIsAnyaIuRuuLe L ladudieeng (systematic review of

non-randomized, controlled, clinical trials) 58

2 nsAnwmuauuliguiegnsiinunmaey (well-designed, non-randomized,
controlled clinical trial) #3e

U3 VANFINIINTIBNUNMIANYIAURNURAI WA LUMIHG (cohort) W3Bn15ANwT A8

a

AUANNIEITaUNaa (case control analytic studies) Mlsisunseenuuudde \Wuse 19
FeNEnTUNTONGNIBUINNIMTIAY/ NG Y38

¥4 vdnguanmyaILnsy (multiple time series) Faiividelsifnasnsdiiunig wie
vdnguilsiainnsidemenatinguuuuduisenaassuutlsifinismuny dsdinauszdng
feusglovtivtelnsanmsufdRuasnsiiaudnun wu navesnniewnidaduuly
Tusm nel. 2080 ldsumsineglundngrudssani

Uszlan A vanee ndngudtléain
Al NISANYINTIAIUN (descriptive studies) 1139
A2 msAnwimuaufitiannmweld (fair-designed, controlled clinical trial)
Usgln ¢ vanee mdngudtléann
a1 iwmuﬁuammzﬂiiumi@%mm@ UsznauiumuLiuioaw3edunIui (consensus)
vo3nEiie11n VuiugTuUszaunsainienatn vie
2 enusynsuiiennsAnylulsznIinengy uazauzEAnwiaMy eglley 2
atu Meuvdemuiiuiildlfiunmsiinsesivuuiisyuu Wy infeseaudineany
518 (Anecdotal report) mmLﬁwuaq;ﬁl,%a’rmcymwwiw aglalasunmsiansanindu
vénguitinanmlunsdniuumianejin

Srwtinduuziin (Strength of recommendation)

Bt ++ vwwedie “uuzthognede” (strongly recommend) ﬁammﬁﬂ%aﬁwLLuzﬁﬂﬁﬁwagﬂu
seiuge nszamsmsfananiivssleviegndsioftsuazAue (cost effective)
GeR )

it + vanefa “uugi1” (recommend) Aomnusiulavesiuuziiilvhegluszduliunang
ilesaninasnssananeaiivstlevisedinonarenaduailuanizdumg (e19lsivihd
I¢Fugfuanumsniuagenumngan: Uivh)
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Uwin +/- e “lduugiuaglifnfiu’ (neither recommend nor against) AeAusiulads
mAslunstdwugd Wesnunsmsdananddivangiuldiiswelunisatduayu
wsefnAuin oviiviseenaliiustlevidegUle wazendldduan uiliineliAndunse
sofUleinay daunsdndulansyiduegiuiededuy (eraviwiseanaldvinile)

Wt - e “laduugdn” (not recommend) Aaausiulavesmuugiildlieglusyau
unans iesnnuiasnisianandbifivselevidserUiewazliduen vmnlidndu (19
o @V v aa o & § Y « 1 o 4
flansailianudndu uilaemald “laiinsin)

Unniln - - nuneds “linugihegnedy/anA1u” (strongly not recommend / against) Aaaudula
vosruuzililivieglusedugs insguinsnisdnaneainlnewsenaliiindunsne
sogUay (liasii)

undsuea (Executive summary)

1. awuzulunsleen Biologics °luisﬂ16uﬁa5nl,au§a%’aﬂgugﬁ (primary chronic rhinosinusitis)
1.1 Fausdlunislden
ﬁﬂ]ﬂiiﬂl%ﬁaﬁﬂLﬂUL%@%QLLUUﬁ%@%WNR]Hﬂ (chronic rhinosinusitis with nasal polyps)
fiflgnuautfasuiia 3 viado dadeludl

%

) P2
i) wauly

guduindu a8n9oe 1 Tu 3 99 U89

Type 2 Chronic O serum eosinophilia > 250 cells/mcL or > 5% of differential

O Tissue eosinophilia > 10 cells/HPF
L Total serum IsE > 100 IU/mL

rhinosinusitis

Tasun1s$nw a8n9tee 1 Tu 2 98 U89

TAUNTFULAD ve e e v e o
U sunmsensinlatasgranunzaudeiSdeinass®

LA lASUNITSNYIDE UL HUA IV INIF AL
Q Lianursasunsedinldanisadsy s
LaglASUNITSNYIDE 1ML HUAILELEY
* mathdannledaiidulsefionsidnfwesaiesosdianzd

3aLiguwin Full House Functional Endoscopic Sinus Surgery

lalaunse o898 3 Tu 5 99 V99

AUALLSA — e - . .
1 U sumunuamiinedrasiudn Ussifiulae Thai version SNOT-22 > 40/110

939 UizLﬁumﬂ’lii’mmwaﬂIma VAS > 5/10
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O sununsléndu Uszililae VAS > 7/10 (0 Aeldndudnd uay 10 Aolildnau
03)

O wurdndnsaynsuaesiodng > 4/6

O Wsusnaiiesessaiiniu iilemunulsaledasniay » 2 adwiel
Tuusazassszosnaninndt 5 fu

Q WSuenaiesessulinganiaiin Wierulsaiinodnseliios

1.2 yuanneusziiunanauauasiunisliien
MNsUssliuvaaIntienivg 4 Wnou 8 s uaz 12 ey 3ntwinisussidumn 12 weu

inldnevavedunisussliuusavasslviansanvealden

fgnunsnevaues fie deslinudnunieATuna 2 Wide Aewialull

v v 2
%798 wouly
AsUSELU Wiruigunudeneusun1ssnwInagen Biologics
21NDINT a8n9tee 1 Tu 3 98 U89
M| N1FSUNIUANAIMNAGIN Useillulag Thai version SNOT-22 anad = 12 Azuuy
| 91N1573UNN9aYN Usziliulag VAS anad > 2 Avluy
O nssunmunisténdu Uszdiulae VAS anad > 2 Azluu
nsUTELIY Wiruisuiuteneusun1sSnwInIgen Biologics
NDINTHEAY | 819Uy 11U 3 U9 VB9
LALNNST LTeN o y
M| YUIATATAIAYNTIUNIADITI ARRY > 2 AU
AuANlsA

Q asnsldenaiosessiaiiniu iiomuaulsalsdasniey

O annnsldonaiosesdviinganiaiin wiensunulsaiin

2. auuzidrlunsly Biologics Tulsalatadniausasmmend (secondary chronic rhinosinusitis)

9

Y
felaiuuziiliilden Biologics lugaelsaleladniausessndu secondary chronic rhinosinusitis
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a

i 1 Fausdlunislden Biologics Tulsalutdadniauizadaugugl

U

Indication for Biological Treatment
Phenotype: CRS w NP

Confirm Diagnosis Therapeutic match with Endotype: Type 2 inflammation

as type 2 CRS Atleast 1 of 3 [ Serum eosinophilia = 250 cells/mcL or = 5% differential
U Tissue eosinophilia = 10 cells/HPF
O Total serum IgE = 100 IU/mL

At least 1 of 2

Appropriate
M:r?aggment O Adequate endoscopic sinus surgery*  with Appropriate medical therapy after surgery
U Medically inoperable patient with Appropriate medical therapy
@ * Widely open all affected sinuses for access of topical drug delivery or at least Full House FESS

At least 3 of &
Uncontrolled
Disease U Significantly impaired Quality of Life:

Thai SNOT-22 = 40/110 or overall nasal symptoms VAS = 5/10

Significant smell disturbance VAS = 7/10 (0 is normal, 10 is anosmia)
[ Bilateral nasal polyp score = 4/6
O Need for systemic corticosteroids = 2 courses/year (at least 5 days per course)
O Asthma needing regular inhaled corticosteroids

a

AW 2 wumsUssiuranauauesiun1sivien Biologics lulsaladasniausasagugdl
Evaluation Response to biological treatment in CRS w NP
Timing

| 1 1 1 1
| — >

1 1 1
Initiation 4 Month 8 Month 12 Month Then every 12 Month
Discontinue treatment if the outcome evaluation not met at any timepoint

Response to treatment: outcome evaluation

Subjective Evaluation Objective Evaluation
At least 1 of 3 At least 1 of 3
U Reduction of Thai SNOT-22 from baseline = 12 [ Reduction of bilateral nasal polyp score
O Reduction of overall nasal symptom VAS from baseline = 2
from baseline = 2 1 Reduction of rescue systemic corticosteroids for CRS
U Reduction of smell disturbance VAS O Reduction of inhaled corticosteroids for asthma

from baseline = 2
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ArNaANwazieny (Definition and classification)

Tsaletiaantaulsase (Chronic rhinosinusitis)

= [ ¥ < ! L= 1w o §1 2
ERR NonEUTRRYN kavinsaenniatisayn Wunawnnnimsemindu 12 &t
Tsalwiiadniauisass (Chronic rhinosinusitis) Tugvgy
QAR M3dnEuTesayn waglnssonadisayn Wunanunnniviewindu 12 danvt 2

Tneflonmsdsznaude inndwidewhiu 2 enms deil
oty 1 91N V89 9IN1SINTIYNQAFIU YT ARYN
hynlamsdumeh ua/vie Fundsamn
MY + 91N15UI/uUuUTIalunh
+ 9nmsleinduanas vi3e gadunisiunau
wuANLRAUNRAINNSARINdDs Fell
- 3AFM9YUN UAL/YITO
- yndnwauzgudu (mucopurulent) 99U Middle meatus wag/vie
- mm/@aq‘lwswgﬂﬂéfu U3l Middle meatus
uaz/v3e lonuLsdaoufiuned numsiUdsuilamweadeylnssaynuina
osteomeatal complex Uag/M3aUsIlNTIRINAT1LYN

Tsalwiladniauisass (Chronic rhinosinusitis) Tusdin
e M3dnEuresayn waglnssernadisayn Wunanunnnivseawindu 12 dUannt 2
lneo1nsusenaume WINNIMIBINAY 2 81015 Aall

flpgatiey 1 91N V89 91N1SINTIRYNQAFU YT ARYN
hynlyavnsdumeh ua/vde dundsamn
Sy + 91M15UI/uduUTIAl U
+ 91N15L8

wuAruAnUnAIINMSARIndas il
- 3AdM9YN UAL/YT0
- dhyndnwaizquiu (mucopurulent) 11U Middle meatus waz/v3o
- Uam/ﬁau‘lwawgﬂﬁu UsLIy Middle meatus
uaz/v3e lonelsdaonfiumes numsidsunlameadeylnssaynuina
osteomeatal complex Uag/130U3HMUlNTI®INIAT19YN

nssnedaselunguiatag (Biologics) TunsdnunlsaledasniauEass

N ms¥nwidheasgidiumu  monoclonal  antibodie  fleengudsmziatzasie
immune cells Wag Inflammatory pathways lunisnelsauaznisaiulsaleiasniay
Fages T%L‘ﬁw/l’]\‘iLaaﬂiumi%ﬂﬂ’wgﬂ’aﬂﬁiﬁﬁﬁﬂLﬁ‘UL%@%JﬂﬁﬁmmﬂmmLLUUﬁ%@%ﬂ’NT\]Hﬂ
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(chronic rhinosinusitis with nasal polyps) waziidnwaugnimendanin (endotype) 1u

nsniaulszLami 2 (type Il inflammatory diseases) finesonssnuseen edudn

waansEdninsauniasledamendeseulaalay (endoscopic sinus surgery)*’
Tutagdudlenlungu Biologics fail Anti-interleukin 4ROL/13 (Dupilumab), Anti-immunoglobulin E
(Omalizumab), Anti-interleukin 5 (Mepolizumab a2 Reslizumab) uag Anti-interleukin-5RQl

(Benralizumab)®”’

Disease burden

Lsaletadniausedmuludssnnialan Sevar 5 1 128 wudedvesdlngdenisvedlse

A9

latfadniauisess Sevay 2.1 uag 2.1 ft 4.3 uag 2.1 84 28.4 anmsdnatuanigewsnt’ glsu’ uag

et muaau wagnuulsaledadniausesuuuisndnayniseas 20 f 30

NMIETITtuIvedy  Inguuud1saagunInkas AN Wi AUUTENANIME @S
dunwal uagnisdeanaeanalngeayn Iag Ahn JC uazauy’® Tud w.a. 2551 8 2555 wugdinisalves
TsalevasniauFesadosay 8.4 Usznaude Tsaludasniauioduuuliifindmeyn Sovay 5.8 uarlse
letasniauiFesauuuiindnsayniosar 2.6 vl wulsAlvdasniauiFessmnnesanmiidunssnia
UszLanl 2 (Type 2 inflammation) Tugthetelde Jeeas 5 fa 55 wazdnnmssniavrianiidaidensm
¥l Eosinophils inulusziufiinningtaelulssimauaung funn't

Wang XD wawaniz!® wugtinsaivedsalsdasniauitessiosay 2.1 mnmsdmalagaeuns
mansAnsily 18 ledlvigfansisausgusynvudn Shi JB wazmaue® d15nanmadavieineneisd
ponfines Tu 7 unmaluassnsgussrsuiu wuglRmanivedseledasniauFessiosas 8 (ulua
SnuauEotauuulifednsyndosar 6.8 uarleliadniauiFesuuuifindneynionas 1.2

lspdinsinifnsiuiulsaledasniauisesuuuisadnsayn Inenvelinsaifosas 65" Fegand
guRnsalvedlsafinvasUssrnsiluluanigewsnifevar 8.5" lnefosay 43 vewthelsafinguusen
wulsalgladniauiseSuuuiitadniaynsiuie'

anudnd suismda uazeny’® wuhillsamadumeladedidulssmalve 4 Tsa Midunse
udnluszuuguam dwansenusomaihau uasdeliAnaldinegs Yszneude Tsaledasniaudoss
$ovay 24.1 lsnayndniaugiust fevas 44.2 Tsaiia ovay 23.7 warlsngaaultmes Sovay 8 Bnviawuin
Yovaz 31.6 vesffihelunguussnsidne Tlsamadumelaganansiudunnnimiewintuaods

HansznuvalsalydadnauisasranunInGIn

pinsvedlsalylasniausesneliinmusimguarsunutiausedniu  lnslenizeinisan
aun Gliklich RE wag Metson R wudlsaleliadniausesidamansenusonisvihaumsdeauuinnitlse
duidesmlafiunsennemladumainsass Ml mandaindianugulsswasoinisisalydadniausess
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wazdsnansznusaauA NN wmee  Wetadsniesdisenglsefiidunasgivaina
SF-36”" %30 Eq-5D% wenanil dwmunisifalsaduainduiusiunnnmdiniudadluduielsaluda
dniausesIdnme?
a a | ] Ao s d' v o v oA i
9INSHAUNANIAYN  dansenusonunmTIaluasrusenaudy  laun  nsueumdunlill
AN ANUWITBEAT ANURAUNANI9NTSTUS (cognitive dysfunction)” wavUsednSaImnsvineud
wgae®  wudlleifiwwildudennisinwimenidaununisinwimesdnd Uayvnluisesnisueundy
a a a . . a O v v o L v oa
warAUHAUNANAALA (psychologic dysfunction) Bnvisfesay 75 vewirelsaledadniauisesal
ANNMNTUEUNAUNTIR® anususivedsaleladniauseselinuduiusiunsanasuenmunInnis

26,27 yagly

weUNAULAEANLTULTwRdlsAeavelavaenaUIINN1TEANY (obstructive sleep apnea)
dnnsfinwmuin glhelsaleliadniausedminuimeslilane wagdoinisn1ssnwmenisidalng
ynuazleaiundaadulaglay (endoscopic sinus surgery) dnfiszaunisneaviglauazmelaanas

Tugasnsueursutiage”

msfinwwuunsdavaudisuiisuersadasidulsaludadnauzesiivauun lngld
wuugeunnuvila Cognitive failure (CFQ-25) wudgthelsalatdasniauisesainmsinumuanuinig
Wlauwgaadleieuiunguatuauegsiitedfgy’

nsealgaelulsaletiadniauiseasa

msvalddelulsaledasniauFess Ysenoude alddemanss (direct cost? wazarldane
Msdenl (indirect cost) lngAlddnemensaaziieadosiuasnumeuia 1wy Ansasnvmssunmed
Aemaludaunmd nseindn waznsquandsnda Avldsenisden mnedsnsgydeussansaimly
n3viauvegUle wuhdaldeimueiifsniestulsaledasniauiosiduanizeiwinunnnt
3 viluduneaaanigred lnotduidumlidiensdent 2 viludunoaaianigiel™

AUrglsaleladniauisefalidnsnisithiumsshwluunungiheuenunnitfesay 43 uasidniu
Y N A a1 Y d o= I~ G
ns¥nwINsalsarin snngthenliilsaledadniausesitefosas 25 Inalumldienimsaseunmn
2,609 ppaansansgronusial’ unnniAadesiuvensinwilaemluieiosas 6 ang1uteya Truven
Health Market Scan US 1wl w.e. 2562 8nnsiimsiiuaiuvesaldinennt Tudielsaledasniauisess
aAa A =< s v _32
WUUIiTRdnI9aLNasis 11,507 noaa1sansy

fovay 85 veujthelsaluiadniavegluiousenu (¥19e1g 18-65 U) N13U1A9U WA¥N1TANRIVES
Usgdvsralunmsviinu iiuansemaasusiavedlanegiliodidn® Stull DE wazane® wuinisdn
wnifissegnaieidlimsuounduugas Aeamudlesdiiuty uazaruhsusulunanansiuiidi
yilvsyansnimnisvinuanas Rudmik LU wagane® wuidiedenelvesdnanisuinau 25 - 39
Fusterusiolvihiudununedenlagiadesnnnit 10,000 aeaansavsgroausied lasauduyumadon
ﬁy’wumaams%’ﬂwﬂiﬂhﬁfaé’ﬂmuL%Ja%’aﬁuuamtﬁuﬂdw 2 viludumuganssy detluansgoisng
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% unantganglunssnwwarA bl agaNnUsyansSHaveenis

A9UANA SUNISHUITR LwazA
ihauianadtulssmalneanlsamaiunelasesuefowidu 1,495 aeaansansgronunel oy
AlgAnneIfuUsEaNSNanIsTnaOuNanadeelsaledasnay  Honsinsiinuseansrareanisyingiui

anas Segay 43.5 Fannnilsaiia (Segaz 19.6) uazlageaulianes (Segay 17.1)

George SC wavamy® wuhAlddelumsdnulsalsdasnauFesauuuifindmaaynlulssma
ansgewin emsidnletimiundeseulaalaviade 50,436.99 neaafaniienusiel Tuungiinig
$hw1eieen Dupilumab fiAnl¥ine 536,420.22 aeaasansgronusiel LLﬁ%WUﬁWﬂ%LLuuﬁ‘UﬂW’JSLﬁ'ﬂﬁﬁu
(Quality adjusted life year: QALY) JauansismnuduavaamsiannguamPindeiieudiualiane
%qmﬂwmﬂmmamimm (9.80) mmmﬂ’mwlmumﬁﬂmma Dupilumab (8.95)

surdand WAy warAne® AnviAnuduAmaAsygMmans vesen Omalizumab Tuidhelsaiin
Tuusewdlng wunslider Omalizumab ﬁwiﬁﬂqsmnuﬁm%u (Quality adjusted life year: QALY) 32 U
qunaz olfieufunsinuuuuNInTIy warn1s¥nuniesn Omalizumab dedduyuifisdulssana
215 Fmum  weldduuidistulssann 2191 dwum  Seduyuessausslevidudia
(Incremental cost-effectiveness ratio: ICER) Wiy 689,045.26 umsiaUguniie dlaflsuiunissnw
U1MIZY

1%
v

il audeyadnnsunsAniely nsensaewaivg® g1 Omalizumab d51A1Lade 18,190 UM
fonuiey (AuUIe 150 faansu so 5 faaans) Anduelddnewdy 873,120 uwseausal waren
Dupilumab (u1n 300 dadnsu de 2 Jaddns) A1Alaay 22,344 UIMADYLNY

Adnwmesielsaletiasniauiesiidniumsinuilulsmeunaizuadonisdaledauuy
Full House Functional Endoscopic Sinus Surgery (Full House FESS) ansoidnanenudnsnissnuw
UszAugunmdauntle Ussunas 25000 &3 50,000 umdeausends sl enafiAnldaedausie
TsmeunaenaBenifulilldmudermusvesdinnuvdnuss fuguammsiend siuds aldaneigae
Suludecdodindy Tunsdifldiedosiiendn Microdebrider 3,000 s 5,000 UsioAusonds wax
Image-guided surgery (IGS)/Navigation Uszunay 7,000 99 10,000 UmseauRenss

agdlsfiny nsditiednsurndnsnunlsaletdagniauisesuuu Full House FESS Tulsanenuna
N a1allAld91uasdsszanas 100,000 §4 300,000 YW siaausianss wandsiulumuan uneIua
MPFumssne Iuauiuueulsameiuia wagauyuetaunsalniee Aldlunissnw
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NY15e359M81va4lsa (Pathophysiology and mechanism)
nalnnsiialsalasiaaniausase

TsaletiadniauiFess Wulsaiinissniauvendeyinsaaynuas Insslevambunadou 3 Woudu
10 TsalsdasnauEosensonseonlfifugesndununamansademefinurielinuindnisayn®
luefinfinnuded  lselsdasnaudessdnlifindmaaynduguuuunisdidulsalutuisslizuse
TusnefilsaledasniauiFesmiadtadmaundusiuuunmsduiulsalutuiiyuus doundod Tsaleda
SnuauseseialifindmaaynidunainainnisiaidouuefiFerisnulimienn  wielalldfumsinw
othamnzan  TuveillsaletiasniauFefiniindmaayngniinnsanifimmdenloatunnegiu
(atopy)* 9nmans3delutag 20 B 30 Viikuan Issyhawmuasnaislsaledasnausosoiaes
suuudiamasutouasoutuiu®? Tnetuiutladonniadton (host factors) uastladeduaninuinde
(environmental factors) Aiflgauiuvemedaisineininislsn Ao nssnau® lngnalnnsdniaui
BraldesueneSinevedsaluladniauisesendmu Types of innate and adaptive cell-
mediated effector immunity** AU 1

M13199 1 gUwuumssnauiandesunenensinervaslsaleiadniausase

EULLEU Intended target Principal Immune activation Pathological outcome
seney cytokines in chronic rhinosinusitis
Type 1 Intracellular IFNY, TNFOL Cytotoxic T-cell, CRS s NP,
bacteria and Macrophage activation | CRS with lymphocytic NP
viruses
Type 2 Allergen, Fungi IL-4, IL-5, IL-13 Eosinophil, Mast cell CRS with eosinophil NP
CRS s NP
Type 3 Extracellular IL-17, IL-22 Neutrophil, CRS s NP,
bacteria and fungi Lymphocyte, CRS with NP (Mixed type)
Plasma cell

Jagtuweirguuuuvaanissniauredlsalylfadniaunsaaanuuiiuwnneiaiy sUkuun1saniay
Tulsalwdadniauseswilalifisadmnnyniuddinisdnyinireutednin Inedeyaniieguanslimiuiy
LsalgdasniauiseSwinliisadniunidnuurveinissniauusennil 1 (Type 1 inflammation) %30
n138ntauUsEanyt 3 (Type 3 inflammation) luvagguuuunisdniaululsaletadniauisesiviing
Fndnasauniinisfinuiinseunauwaziisieazidenuinnit wuilsaledadniauiseSuiniisndnsaynty
Useiwmang Tuanduluaiduniseniauyuszinni 2 (Type 2 inflammation) Aflwad Eosinophil tauly
a o 42 45 = Y L v a aa = =~
Sndaneayn®® TuvaeilsaledadniauteSuiniisadaaynlulssmanisauiaids wugduuunis

InauLUUREL® Tnenudnstdiuvessndnieidiieas Eosinophil LauuazIndnsitsaa Eosinophil Ll
wuludadiuinedu®’
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dwsululszwalveinisfnwzuuuunisdniauressadniaynsia 3 s18a1u fe Tul 2545 wu
%m%mwyjﬂgml,wﬁﬁmaé Eosinophil tduegSaeay 18.1 (YayadnAmzLHVEAANSA3TIINGIUIA
uvinenduiing) Wl 2562 wudadmaaynguuuuiifiwad Eosinophil wudpeay 37 (foyainame
wanemans YaansalumInetde) walul 2565 d19193ULUUNTENEUAINTAFAIYNTIUNIY 236
Fuiilo Wud’lmmsaﬁmﬂLLUUﬂ'ﬁé’ﬂLausuaa’%m%mwuﬂlé’tﬂummﬂLL‘UU Ao %mﬁmwmimwuﬁﬁmaé
Lymphocyte wiudwau 83 uile (35.17%) imamwwmhwwwzjaa Fosinophil tAuauu 79 By
Lua (33.47%) LLauiﬂﬁm\‘lﬁ]‘MﬂiﬂLLU‘UWJL"Uaa Lymphocyte, Plasma cell, wag Neutrophil Tudndni
wiiusiuau 74 Fudle (31.36%) Fawanslunnil 3 ndoyadnariildiednsaynsuuuuiifioed
Eosinophil idufluwaltumesdndiuigenniu Inewooyuldiussmalnefindnisynsuuuuiifioad
Eosinophil ifiuUsganusesay 35 (ToyaainlsangTuIansyaangineg)

P o a o =1 ¢ o =
AINN 3 E‘ULL‘UUﬂ']iaﬂLﬁU‘Uaﬂﬁﬂaﬂ'Nﬁ]%ﬂ"\]']u?u 236 VYULUD MULLAANTITDNLEUNNTIINUY

Mixed pattern| Eosinophilic
31% Predominated
(N =74) 34%
(N =79)

Lymphocyte
Predominated
35%
(N=83)

nsdnauiintululselevasniauiFesindindnisifivad Eosinophilic uiugnaaunsing
Cytokines ¥aen1s8niauUszLnni 2 o IL-5 uag IL-13% fawdnainisadluszuunluiu wu T-Helper
2 cells, Mast cells, Wag Type 2 innated lymphoid cells (ILC2s) lag IL-5 nsgsun1sasne n1siasey
fimunns n13isedin uagn15Ugnayvs Eosinophils Tuvaiedt IL-13 Tumumdrdalunismueumsaiig
Immunoglobulin E (IgE) %;aﬁwmwﬁwﬁ’aﬂuﬂismumié’ﬂLaULLU‘UQﬂiLl,ﬁ 1NNNTNARDINNAFTLNNUIN
Monoclonal Ab #isesnu IL-5, IL-4RQL, IE wag TSLP TnarunssnulsafiieadeeunssuIuns
SniauUszian 2 1iun Tsadin Tsnitugduniamils Fevhannsadudmnglunshelseladasnau
Bossiinilindmsaynsunuuiiiiead Eosinophil Loulé®
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il 4 nalnwas Biologics MUudmunglunisinulsalaiiadniausadesauiuiadaisayn

Etosis

£ 3

S.Aureus Fibrin

Allergens ch
I | Respiratory epithelium T "

A8 H Og @

fo o) @ ..

) ‘,'s _o‘.\\\ ...
(@) (P
<]

“ . * H
of. Ve V4 Epithelial
@0 —»| UG | I2s oo 2 v A dinage
" - SRR inducers ol

e PGD, | I35 Basophil
Mast cell L2sr ¥ IL-33R (5T2) /' “
ol A . 'Q
PGD2R »4 TSLPR 3= ‘.,. ~,
(CRTh2,DP2) ‘ y/¢ )/’ _» &
@& 7 g Mast cell
ILC2 Cell °)\. g s
=W B cell
o Th cell - P i
IL-5 | — Eosinophilia | = @; o
L2 \ Cell recruitment  * . g
Mucus response ®
Remodeling Basophil Macrophage
Goblet :
cell pw)u

N13UsEENINIAYR4IAEA293YN 2INN1TATIARIEITHRINGRelNTaYN

fausnismsasunmeinssayndenisdosndasléfinisinluldodraunsvans vilsdlinnstinun
inasiileldUsliuruinvesindnisaynuar Ussifiuanuguusweslsaiouiisunanounas vdsnns
$nwn oy inauidauandlup e 2 SndtlinaisuieunasinsUssdurnavesdednisayn wis
oonlsiiu 5 nguluihdelndidsstununmenm Welddsdaseninaudaznisfine fauandlunsed 3

M13199 2 INAUAIUSIUTUINYBITAHAIAYN

(Ao iR | nasissiiunnavesiadmsayn

Levine, 0. No nasal polyps.

1990 1. Totally confined to middle meatus.
2. Anterior to the turbinate, extending inferiorly to the inferior turbinate but not covering
3. Medial and posterior to the middle turbinate in addition to being anterior to it
4. Extending to the floor of the nose, but with parts of the turbinate visible.
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5. Filling the nasal cavity with no portion of the turbinate visible.
Johansen, 0. No nasal polyps
1993 1. Mild polyposis—small nasal polyps not reaching the upper edge of the inferior turbinate,
causing only slight obstruction
2. Moderate polyposis—medium-sized nasal polyps reaching between the upper and the
lower edge of the inferior turbinate and causing troublesome obstruction.
3. Severe polyposis—large nasal polyps reaching below the lower edge of the inferior
turbinate and causing total or almost total obstruction.
Lund & Mackay, 0. None
1993 1. Nasal polyps confined to middle meatus
2. Nasal polyps beyond middle meatus
Lildholdt, 0. No nasal polyps.
1995 Mild polyposis—small nasal polyps not reaching the upper edge of the inferior turbinate.
2. Moderate polyposis —medium-sized nasal polyps reaching between the upper and lower
edge of the inferior turbinate.
3. Severe polyposis—large nasal polyps reaching below the lower edge of the inferior
turbinate.
Lund & Kennedy, 0. Visible nasal polyp disease on endoscopy.
1995 1. Nasal polyps confined to the middle meatus.
2. Nasal polyps not completely obstructing the nasal cavity.
3. Nasal polyps completely obstructing the nasal cavity.
Malm, 0. No nasal polyps.
1997 1. Nasal polyps that do not prolapse beyond the middle turbinate and may require an
endoscope for visualization.
2. Nasal polyps that are extended below the middle turbinate and are visible with a nasal
speculum.
3. Nasal polyps are massive and occlude the entire nasal cavity.
Kramer & Rasp, 0. Polyposal swelling of the mucosa of the middle meatus.
1999 1. Nasal polyps within the middle or lower meatus.
2. Nasal polyps extending over the middle turbinate.
3. Nasal polyposis with protrusion into the anterior nose.
Meltzer, 0. No visible nasal polyps seen.
2006 Small amount of polypoid disease confined within the middle meatus.
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Multiple nasal polyps occupying the middle meatus.

Nasal polyps extending beyond the middle meatus, within the sphenoethmoid recess but
not totally obstructing, or both.

Nasal polyps completely obstructing the nasal cavity.

Bachert, Gevaert &
Van Zele,
2006

No nasal polyps.

Small nasal polyps in the middle meatus not reaching below the inferior border of the
middle turbinate.

Nasal polyps reaching below the lower border of the middle turbinate

Large nasal polyps reaching the lower border of the inferior turbinate or nasal polyps
medial to the middle turbinate.

Large nasal polyps causing complete obstruction of the inferior nasal cavity.




THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY
Vol. 24 No. 2: Jul - Dec 2023

] = (3 a a
13199 3 LU‘%EJ‘UL‘VIEJ‘ULﬂm“ﬂﬂ’i%t&l‘u‘duqﬂ%aﬂiﬂgﬂ?ﬂﬂgﬂ

37

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
Small polyps not reaching the Medium-sized polyps reaching between |Large polyps reaching below
Group 1 N L upper edge of the inferior the upper and the lower edge of the the lower edge of the inferior turbinate N/A
o polyps
povp turbinate and causing inferior turbinate and causing troublesome [and causing total or almost total
only slight obstruction obstruction obstruction
Small polyps not reaching Medium-sized polyps reaching between )
Group 2 o Large polyps reaching below
No polyps the upper edge of the inferior the upper and the lower edge of the o . N/A
. o ) the lower edge of the inferior turbinate
turbinate inferior turbinate
o ) o Large polyp reaching to or below
Polyp in middle meatus, Polyp reaching below the inferior border o
Group 3 . L . . the lower border of the inferior
No polyps not reaching below the inferior of the middle turbinate but not the ) . N/A
) ) o o ) turbinate or polyps medial to the
border of the middle turbinate inferior border of the inferior turbinate . .
middle turbinate
Polyps extending beyond the middle
Group 4 N Small amount of polypoid . P o 8Py .
No visible i : o Multiple polyps meatus, within the sphenoethmoid  |Polyps completely
disease confined within middle . . . . .
nasal polyps ‘ occupying the middle meatus recess but not totally obstructing, obstructing the nasal cavity
meatus
or both
Large polyps causing
Small polyps in the middle meatus ) Large polyps reaching the lower border |complete
Group 5 ; o Polyps reaching below the lower border o )
No polyps not reaching below the inferior . ) of the inferior turbinate or polyps (or almost complete)
. of the middle turbinate . . . . .
border of the middle concha medial to the middle concha obstruction of the inferior
meatus




38 213875 9 A9 Ayn uazluwih
YN 24 adu 2 : nsngIAY - SunAw 2566

dmsukumanglune  wugihnsussdiuvuinvestadnsaynmeisnmsdesnaedulUisnnsenou
#913115Un15l8eN Biologics MMUAIENITTUNBUNIIATIVINTRYNMIEITNTdRINGDY karN1TUsEIIU
‘llmﬂ%ﬂﬁmwgﬂéjﬂ\‘iaﬂmﬂ European Academy of Allergy and Clinical Immunology position paper

. . . Y ‘:9‘1
on endoscopic scoring of nasal polyposis t3Asil

- ) o I - Y aa, v
TunaunsinIENEUILLiNEN1INTINAYNAILITHa NGBS
AinsunisaTamsegluvindmssuuiananunsausueuls wavendaiyniuig weddnans

[y

davasluaynifegnou Morusamenisdnaynuazevianzd seogstios 5wt fitrsu
n3nsIanIsasuAugdilimelansinluseninmisn e

" duuziifearunisieieundeaiiansiaayn
wuz L Rigid nasal endoscope w1 2.7 89 4 uy. Aiflosrnsuesdiudi 0° wie 30° 1y
umspudmiumMsUssiiuruavetadmeayn Wesnndedvimnuautavesnmiia uas
ausadnfianisuesnnlan nsld Flexible endoscope fionpanin AoAuALTATDININ
Taevhluazinin msdniiemaresnmsilsisnnnin uazlianunsaviinanssaslusenindes

A5729le
TUNBUNIINTIRIYNALITHaINFDS

1. 14 Nasal endoscope #flosennisuaaiiud 0° w3e 30° USuaunauwasdv1s White balance Usuaua
AMUUIBNWIAMUZEN FINTNT 5

= a 1 14
AN 5 YUIAYINNTMNIZANIINNTHRINABS Nasal endoscope
(€19) WAAITUINATNULIBANILMNZ AN (NA19) uaRsTUInATWULIRn g AulUNoRazvi Tl
AmiInTeazdeaudly (131) wanswuan nuwIen ndninuluiinunmvenanas
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2. danenavasnnlaglindenulngsagyn (Nasal septum) aglunuisaaie fInTmi 6

AT 6 NISINLTIININTUUNTENIINNT5EB9NEB9 Nasal endoscope
(F18) uaneiAn1arenMiITaINulnsaynluwing (na19) uansiianiaesnmirdanulnssaynly
WWIWBUAIUA (131) kanfiasvaan ninTanulnssayn Ul uItouinuuy

3. deandeaiiensianielulnsaaynlay

3.1 desnassvuuluiu Floor of nose auiis Posterior choana teUsyiiiu Nasopharynx,
Tubal orifice, Rosenmuller’s recess, iag Orifice of the nasolacrimal duct ﬁaeﬂu

Inferior meatus
3.2 @94nddUsumilosie Posterior choana taUseiliu Spheno-ethmoidal recess

Superior turbinate, Supreme turbinate, Sphenoidal ostium, Superior meatus L&
Olfactory cleft

3.3 @89napIuUsiad Middle meatus waUsewdiu Uncinate process, Hiatus semilunaris,
Ethmoidal bulla, Frontal recess WagUsgiiuvunvessndnieayn
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MW 7 uansdunaun1sdesndansanielulnsayn

4. MIUTLEIUIUIAYRIIAFAIYN 91983 UgRdunmANIeNI18InIA (anatomical landmarks) Tulwsaayn
Ao Middle turbinate, Inferior turbinate, way Floor of nose Taglsmdunzuuy Aawe 0-3 ARSI 4
WLANaITUNNUTANNTIINUTAFANIYNLAILAL 18U Spheno-ethmoidal recess ALWUUAINNIT

Usziliuvadlnssaynyivaestnefiansansiuiu fiu 6 Asuuy

M13199 4 NsUszlivvuInvasindnlRynlddedelunuaniey

AZLUL | N1IATI9UsELEY QUECEPRIFETS!
nadilaseadslulnssaynduund nssllassasslulnsaayniinung
W3BNiA Middle turbinate ka3
0 f339linuIAdn9Yn 339linuIadneayn
YIAvesIndnunivia iy uAvesIadnlyn il
YaUA19UBY Middle turbinate YAUUUVBY Inferior turbinate
2 YUIAYBIIAEN YN LAY YUIAVBITAAN LN IV LAY
YBUA19UBY Middle turbinate YBUUUVBY Inferior turbinate
ulaifis Floor of nasal cavity ualaifls Floor of nasal cavity
3 YUAYRITATNIAYNINEY YUIAYDIIAFAIALUN Y
24 Floor of nasal cavity 14 Floor of nasal cavity
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13141 Biologics Tulsaledadniauugugil (Biologic therapies in primary CRS)
Anti-IgE
nalnnseangyavesen Anti-IgE

weuRveR v Immunoglobulin lassadsusznausie 2 duwndn fe dufifiaunainany
m:‘]uﬁflﬁ%’uﬁ’u Antigen lAg193UW12191239 (Variable region e V region) Sndrududuiilifiany
#a1nAnane (Constant region %3e Fc portion) @uwes Fc portion ﬁi‘ﬂuﬂiumumimaﬂuLaﬂaﬁuaa
Immunosglobulin TUasausnee 183519018 \Wieuntlossensandsuantaeu diuves Fc portion 7l
Jufudhfu Fc (Fc receptor) uuRawadisindonynn Weinmsiausiviifinsgduliisadvhateds
wanUasuuagvdaansluUfiseinisdniau wenanil Fc portion w89 Immunoglobulin fiduagiu
Antigen faanunsanseiuszsuugiAuiulussuu Complement ladneae

#1150 Immunoglobulin E (1E) iJunaufvesinulu serum wisa 150 ng/ml (50-300 ng/ml)

50, 51

Fatieund1 immunoglobulin ¥iAdu USuy IgE awenyq Wugiuanannaunsibuglvg Tu

SMenyuwdansany Igk 1o ialu serum FadlAaSatinuseunm 2-3 Tu uagny IgE daunduuuiagad

voudaidonuluilioidouazini JsagategliunuludUairudafen® *

1 Anti-gE @nunsaulsnguueaniseengrd towA msduiu serum IgE udwililunan
(Neutralizing serum IgE) Mstasiun153uv8s IgE U Mast cells wagyinliAn Apoptosis U9 Mast cells
(IgE effector cell inhibition) wagn1sindnLwas IsE+ B cells (Targeting IgE+ B cells)™

Tuuszwalnedion Anti-IgE Weswiialfel Ae Omalizumab a@519lngld Recombinant DNA ¥89
mg‘wsjl,‘fm IsG1 monoclonal antibody $1ufUaI Complementarity determining 484 Murine 115990
quisiidwinesio IE Basy  lneddufl High-affinity receptor Fc-epsilon-Rl (FCER)) Tusum
C-epsilon-3 Fa.8u Domain wwzwes IgE ﬁauaz%’uﬁ’uﬁﬁuﬁaEiuuﬂ’at,ﬁzjaésum Eosinophils, Mast cells,

5455 9N

Basophils ez Antigen presenting cells émL‘UuLezjaaLmLaamn‘mmﬂmiuﬂgnsmmmw
FINMVOIRISU  FCERI L:uagﬂﬂsmuiwwwu%mfmeaaamﬂmﬁ Degranulation,  @319uasyas
Inflammatory mediators 483 Th2 cytokines a3y ravesefidnduiu Free serum IgE sz
duUsznouLTgou (Omalizumab-IgE complexes) vilseAUUSINUUDY Free serum IgE anad lay
51,5657 ygn91ni) Omalizumab Seaunsaduiu FCeRll
(CD23) ﬁasiuuﬁ’;sum B cells ilvilalanunsasunisdesio Antien fiazvilininnnsadis Iek Tuddusioly

wazanUsunad IgE+ B cell asld®® %% fslunini 8

l9AN1T Expression U893 ULURad oA

AMANYMULYBI81 Omalizumab®

1. Ju IgG1 fflAseasnaved Humanized immunoglobulin 888z 95 iy Complementarity
determining regions ¥84 Murine 5088 5 ﬁﬁmﬁﬂiul,aqa 150 kD
2. 18u Monoclonal antibody fgnd@uriy IgE
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fnugduwizlunisduiu Circulating IgE

LvhiAnnsnseduaiauiuluseuy Complement

Lainseeu IgE ﬁagjwﬂwawnaéﬁwm wazlinofinufizensui (Non anaphylactogenic
mechanism)

6. oy Omalizumab-IgE complexes ud1 fimueen1aT1nn (Biologically inert)

5
Allergen LV Y-
{ 5 ) ‘ot
3 ;
b ¥ ’f {
& O o{« {
¢ 1Y 4 e (‘A‘
§ vy ‘J > oy 2 %
I a }e {
{
-

AR

wf S
7ﬁ"‘ “'s";_ 4 O

Ce3 domain
Wminevasen

omalizumab,
ligizumab

Omalizumab Neutralizing serum IgE
4 FceRI expression cy Y
FeeRIl— |
pof
& J IgE+ B cell
. 4 IgE synthesis Higsll

Dendritic cell Mast cell Basophil

J mediator release ‘

J cellular infiltration L f # ; ;
- c ) v Plasma cel
J Th2 inflammation 3 hphor~

2w 8 nalnn1seangnsvese1 Omalizumab

mssniauvosnadiumelaiiil Ik Wudenarsnisdniay enawuluftiengulsagiiu (Classic
atopic status) 9nmsTieyiaduiaasnonfiui Wedufu Specific 1gE nazdulsk Mast cells uaz
Basophils Mébﬂ Granule ﬁﬁ Cytokines wag Chemokines mﬁmﬁ’ﬂﬁ Eosinophils, Memory TH2 cells,
Neutrophils waz Basophils 1ndaiiaifieusinaiandn udrad1s Type 2 cytokines viliAnn1ssniay
maaﬁ:al,?ia Win Local IgE, Nwfun1sasneyn ﬁﬂﬁﬂﬁmimaatﬁlauﬁmgﬂLLaslezfﬁfa’ejauLLaaq UMD
QAW mivmamaa WAy L“UE]IiﬂG]'N"] muma%uimaqLEJaumimnmm
uaﬂmﬂu Superantigen 71NLTD Staphylococcus aureus mmmm”mumimmum T wae B cells
Fliiusnusaduazadis 1o 1NTue? 63

dsulsaludadsnauEosisiuiuiadnisayn Endotype Ussndl 2 agfinguitiasdid Serum IgE
awidedininfinduves Local IgE  wagnguifthediil Eosinophils Tudennieluileibogs dmudnding
WisTuvas Type 2 cytokines TouA IL-4, IL-5 uas IL-13 Sndae’

ns¥nwdaee Omalizumab azdudanssniaudiil Ig Wudenansnssniau dlaedivdngiumy
Eosinophils Tudenuasiiiadoanas anansilufionansnisdniay sawds IL-4, IL5 wag IL-13 Tag
Innate, Adaptive Lag Non-immune cells Tnefidoulunssnu® 1eun
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1. lsaitagiiud Tuglvguaziineny 6 Yauld AflennisUrunansaudisguusedlasunissnweieg
gafesesnviingauad uwidtliansanuaueinisle
a o | =4 = ' a € a1 1
Sndnaeayn Tuglvajeny 18 TFuly Fanevaussiesaiusesnviinniuaynlalidne
lspaufiwsesaniintues Inalinuanve Tuglnauasiviueny 12 Vauly

A13U3VN381 Omalizumab wuAeAlHTUUTERUEY Total IgE wazimindwesitas Tnens
dndnludulaguldfiomis (subcutaneous) seduenlu Serum firgegalutudl 7 s 8 wddosq gnidn
ganv1n319n1e Tnedniidu 166 uavduuszneureteddeussrinunssuiunsilasulasiisuudadu
penmeind Taudsdinsvianeeiluszuu Reticuloendothelial waw Endothelial cell #1 Omalizumab §
AASITinvesenfiussanm 26 U

AIINUNIUITIUNIIU

PnmsumMsIInssfAnwt AntirigE  anldludthelselsdadniauieds  wuind
MsfnTfinnIUmIULUUTSEULLAE MRSz Ry (systematic review and meta-analysis) 7
RAeadontmun 7 atulnediunsine AntileE wWisudleuiu Biologics Burivdu 4 atu msAnwLuy
dusogauasiinguenuaz (randomized controlled trial : RCT) fifeadowinun 8 adyu Tasidu
Msfnw AntigE  Wisuifeufugmaaninun  (ustnuiifumsfnulungusssnadentu fe
POLYP 1,2 2 n3dnwn® %) uaylaimunisdnen Anti-igE wWisuiilsuiu Biologics sulagmss uenanifs
finsfnuidamssanngUuuuBuiu Cohort study uazsesunguiitiae (case series) fiendasiadu 26
atu famaadl 5
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WawSsuiluiunguiildsuen Omalizumab
douszdiulugenifinnag N-ERD s
WUI1AT MD fausasmaansinen NCS Aauunnai
R 1A v .
aehadideddglunduilsduen Dupilumab
Wisuilsuiunguiilé¥ugn Omalizumab
oo ‘
usliifimnuunnsisvas NPS

AN sULuY . STazaN Aaudsild Risk of bias and
N15AN®EI . - nguUsEYINg » - Nan1SANEN .
wangu AIANEI (19a1) Tunsuseisiua strength of conclusion
systematic CRS w NP 6-13 SNOT-22, NPS, NCS, Omalizumab $idszdvBnmainiremaen -
review and (N = 1190) UPSIT. AEs Tusinu NPS, SNOT-22, UPSIT wag NCS
; Wsis | 9 artict nmsiUseuisulagld SUCRA wuh
meta-analysis articles o ls s ad
Wu et al. 2022°7 Ne 4 Dupilumab §iuszavnmdiianlu NPS, SNOT-22,
UPSIT, NCS
Omalizumab Adudusu 2 Tu SNOT-22, UPSIT, NCS
Mepolizumab Adudusu 2 lu NPS
systematic CRS w NP 6-14 VAS, SNOT-22, NPS, Omalizumab fiUszdvBnmeininewaen -
Oykhman et al. review and (N = 3461) Lund-Mackay CT score, IEWL%'SN(ZT’Z% VQS’ T‘PS’ L:PS|T"’LEI;S le rate;ly
Ne . . WatUsgumgunu Dupilumab wud1 Dupilumab b
2022%8 meta-analysis | 29 articles UPSIT, AEs, Sx rates, o edm P P
wadwsfinnITluvatesu As NPS, UPSIT,
Rescue medication Lund-Mackay CT score Waiz Sx rates
systematic CRS w NP 6 SNOT-22, NPS, NCS, Omalizumab #Usz@nsawdninenviasn -
review and (N =1913) Lund-Mackay CT score, T,Emu NPS; NCS, SNOT-22, UTSEI
. . We3As1e9i Subgroup Niuazldilsafinsindoe
Cai et al. 2022%° | ne meta-analysis | 7 articles UPSIT, AEs SETSUbSIoUp ¥
wudlduanansiuisluaiu NPS wag NCS
WewSeuiisuiu Dupilumab wu31 Dupilumab
Tinaansanitlunasaiu de NPS, NCS, UPSIT
systematic CRS w NP 4-6 SNOT-22, NPS, NCS, Omalizumab fUszansawdninevaen -
Wu et al. 2021 | ne review and (N = 303) TNSS, AEs, Sx rates, ‘Lu‘m‘u NPS, ?CS’ ENOT_%ZQTNS,S A SOX rates
) ) o usltlannsldenafesesnasuog1eitdeiy
meta-analysis | 4 articles Rescue medication
systematic CRS w NP 6 SNOT-22, NPS, NCS, dlewFeuidisy MD 24 FUavinudn TSS, NCS, Lo, -
review and (N = 989) TSS. UPSIT. LoS UPSIT, uaz NPS Atuunnitegsiiiudagy
; Wsis | 4 articl Tunguitld$uen Dupilumab wWieuiisuiiunguiilasu
meta-analysis articles . a4 o
Y 81 Omalizumab agnslsAmanilewSeuiiioy
SNOT-22 wuhlduansnsiuseaditudnny
WeussiiulungudUenfilsafingu
Peter et al. . WUIIA1 MD AouLaynaanssnw NCS wag NPS Agu
20217t © wnnegniifddnlunguinléfuen Dupilumab
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dlaw3uuiieu NPS uaz SNOT-22

systematic CRS w NP, CRS s NP 6-13 SNOT-22, NPS, , ‘ -
review and (N = 1262) Lund-Mackay CT score nuINguiildsuen Omalizumab finafifindingy
. . ’ ﬁlﬁ”ﬁ"‘umwaaﬂasmﬁﬁaﬁwﬁag
meta-analysis | 10 articles AEs, Sx rates o vy ) p dy
Chong et al. . nauiilasue1 Omalizumab & Sx rates fitfosndn
®) oA v A o W
20217 nauildsuevaenegaiiveddey
WewSyuiiieu Lund-Mackay CT score
nubifianuuansissgnitnguilasuen
Omalizumab wazngudildsusmaenegeided Ay
systematic CRS w NP 5-6 TNSS, NPS, LﬁaLﬂ%‘ﬂULﬁﬂu NPS wuiﬂzjﬁmmum‘neﬁwqiwn'w -
review and (N = 92) Lund-Mackay CT score nauiilasue1 Omalizumab uaznguiilsiuavaen
) . ) aghalsfimudienSeudiou NPS lugifllsaiinsu
Rivero et al. meta-analysis | 4 articles I ) A b o
1 e nuInguiildsuen Omalizumab finafifindingud
2017 Iasusmasnegadidudiey
Tudhusudsudeyaludiafivhnisfinundaly
Wisawason1suundingisiaiiuny
RCT CRS w NP 7-13 SNOT-22, NPS, NCS, HUaefildsu Omalizumab ﬁﬂﬂﬁaﬁﬁ%u.ﬁa NPS, Low ROB (RoB 2)
(N = 429) TNSS. UPSIT. AEs NCS, SNOT-22, TNSS, UPSIT #islunguiilé¥ugse
Gevaert et al * 1875 years of age 21N 24 ﬂﬂﬂﬁm‘ﬁﬂﬂuﬂi‘u 52 iﬂmw LLa%flﬁqlmvE(ﬂiU
o Omalizumab neaneuaenlunan 28 duam
202265 * Reduced QoL . o .. . )
* Uncontrolled by regular use NAMEALI 52 FUA WUTIALUUUNRUN GRS
of intranasal corticosteroid Iu‘*z:;d?wxnmmm‘mwyzvll Ao
usiRna1 Baseline Aaul@3usn Omalizumab
RCT CRS w NP 6 SNOT-22, NPS, NCS, Lﬁam“%smLﬁauﬁaul,l,awﬁm'ﬁ%nmﬁ 24 dUam ' Low ROB (RoB 2)
(N = 265) TNSS. UPSIT WuINguitldsu Omalizumab duadnslunnduit
Subsroup from POLYP1 findnemaen Ao NPS, NCS, SNOT-22, TNSS, UPSIT
Damask et al. POLYP2 stud Tnglsiuiviadevesfiie Jsuseneude
POLYP2 study . a y
202266 N *18-75 years of age 113 Eosinophil Tuideaneun1ssnw (>300 or
* Reduced QoL <300 cells/ML), UszRmswgn, Tsaiia,
* Uncontrolled by regular use KaENTIUNE Aspirin
of intranasal corticosteroid
RCT CRS w NP 1-2 TSS, LﬁaL‘U?zmLﬁﬂudauLLazmﬁnnﬂi%ﬂ@ﬁ . Some concerns (RoB 2)
(N = 98) Lund-Kennedy score nuInguldsu Omalizumab 3 TSS ARTuUNINNT D1 - Randomization
. ’ ngu Control vishugthefidu Responders uaz D2 - Intervention deviation
Wahba et al. 18-65 years of age Lund-Mackay CT score, - )
7 o * Underwent ESS Recurrent; il Lund-Kennedy score uag Lund- D5 - Selection reports
2019 * Serum IgE < 700 1U/ml Sx rates, Recurrence Mackay CT score Andnauiildsuevasn
nauiilasu Omalizumab i Sx rates
desninguildsunisinumulng
RCT CRS w NP 4.5 NPS, WerSsuiisunousaznainmsinel 18 dUani Some concerns (RoB 2)
NCT0106610475 o (Unpub“shed) (N _ 27) LUnd*MaCkay cT score, WU NPS Loy LundfMackay CT score EJLLU'JIUZJW D1 - Randomization

* >18 years of age

AEs

Fulunquitle¥uen Omalizumab agalsimuiie
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*VAS > 5/15

* SPT positive to aeroallergen

* Serum IgE > reference by wt.

Wisuilsuseninanguilldiuen Omalizumab uaz
nauildsuemaennudn NPS uaz Lund-Mackay CT
score hiupnsnsifuednsfivodty

D2 - Intervention deviation

D5 - Selection reports

WewSyuieunounasndinsinel 24 dUanv

RCT CRS w NP SNOT-22, NPS, AQLQ, y . Low ROB (RoB 2)
(N = 127) TNSS, UPSIT, AEs, Wud1 TNSS, NCS, Wn, imumslv:gau,‘PNdD,
* 1875 years of age Sx rates EJJPSOITL NPS, ‘SN:I)'E;ZZ, ey AQLQ AUyl
* Reduced QoL ’ deddgylunduiildsugn Omalizumab
7 . Rescue medication mnSeuiieuseninenguitldfuen Omalizumab
POLYP 2 2017 Ne Uncontrolled by regular use s okl . o
) . ) waznguilldsuemannuidinuwAnAIENI NGy
of intranasal corticosteroid Do . o e Tt
N agfiduddgluyndinds Inelnanifndnlungud
Serum IgE > reference by wt. e U ’
1#$uen Omalizumab
naulasue Omalizumab fnsldenasu way
Sx rates fideuninguinlisuevasneg iy
RCT CRS w NP SNOT-22, NPS, AQLQ, dlewFeudisunouwazndsnsinw 24 §Unnsi Low ROB (RoB 2)
(N = 138) TNSS, UPSIT WU TNSS, NCS, 1hgn, imumﬂigau,‘PNdD,
* 1875 years of age AEs. Sx rates EJJPSOITL NPS, ‘SN:I)'E;ZZ, ey AQLQ AUyl
. ’ ’ duddalunguiilduen Omalizumab
Reduced QoL R dicati o o kv
. €scue medication MnUTEULEUSTETINNaulas U1 Omalizumab
- Uncontrolled by regular use e . ) )
POLYP 1 2017 o . . . uaznguilazuemann NUITANUUANANTEHIN
of intranasal corticosteroid e e W . o e
nauegefideddlunndulsinedinaiifindy
* Serum IgE > reference by wt. e e
lunguiilasuen Omalizumab
naulssue1 Omalizumab dadin1sldenatu
uaz Sx rates Nlpeninguiildsuemasnagisdl
PG
RCT CRS w NP SF-36, RSOM-31, TPS, dlewFeuiisunounazndsnsinw 20 dUnnsi Some concerns (RoB 2)
(N = 20) AQLQ, PNIF, FEV1, PEFV, WUIBINITNINIYNUAL AR, TPS,dL;nd:Madcﬁa{ ET D2 - Intervention deviation
« score, RSOM-31, AQLQ, SF-36 m‘uuammuﬂmmﬂu D5 - Selection reports
18-75 years of age Lund-Mackay CT score, " v ) Cow g
. ) ) nauiilasuen Omalizumab aghalsinnu A1 FEVI
Asthma with active S - hil E .
Gevaert et al. eum eosinophits, wag PEFV, Eosinophils, Serum IgE, s¢6u Cytokines
B e symptoms> 2 year S I6E. Cyvtoki T it . s o w
erum IgE, Cytokines auazaynlifinuuanansegefidedA
2013 * Serum IgE 30 - 700 IU/ml gk, Cyt umadua 2;3 i masan Waa Tadfity
level, AEs WﬂLﬂiaumamzmwnqmﬁlmum Omalizumab
funguiildsuemasnnudn TPS uag Lund-Mackay
CT score Trandninlunguiilssuen Omalizumab
ogralitedfiny
RCT CRS w NP SNOT-20, SF-36, NPS, dlenFauisunounazndinsdnw 6 e Some concerns (RoB 2)
CRS s NP TNSS, UPSIT, PNIF, WUN SNOT—ZO,{UPSIQT, ﬂﬁ:}l:d;mﬂf‘llad‘wjly}jlumm D2 - Intervention deviation
; nseTaensdnauiomes Avulunguilasuen
Pinto et al. o (N=14) % Opacification , do oy o 4 oo
20107 Omalizumab sasfiainsldonasunianadlugUaengs

* 18-75 years of age
* Underwent ESS
* Serum IgE 30 - 700 1U/ml

baseline CT,

il peslsAna TNSS, NPS, PNIF, SF-36 laifina
uanA1eE el dADy
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a7

Nasal eosinophils, AEs,

Rescue medication,

mnSeuifisuseninanguilssuen Omalizumab
uaznguiildsugmaennuitlifieruuansiieszning
naulunnduys

CRS w NP, chronic rhinosinusitis with nasal polyps; CRS s NP, chronic rhinosinusitis without nasal polyps; NPS, Nasal polyp score; NCS,
Nasal congestion score; SUCRA, Surface under the cumulative ranking curve; TNSS, Total nasal symptom score; TSS, Total symptom
score; LoS, Loss of smell score; MD, mean difference; N-ERD, NSAID exacerbated respiratory disease; Sx rates, Surgical rates; AEs,
Adverse events; ROB, risk of bias; PND, Post-nasal dripping; AQLQ, Asthma quality of life questionnaire; TPS, Total nasal endoscopic
polyp score; PNIF, Peak nasal inspiratory flow; RSOM, Rhinosinusitis outcome measuring instrument; FEV1, Forced expiratory volume;

PEFV, Peak flow variability;
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AanwuzvaUlsNauIsanansanlvien Anti-IgE

MNMINUMILIsIANTIIAnTedasdmn  Sinasimsdadeongidnsnids (nclusion
criteria) LHugthelseledasniauiFesiuiuindmaayndesuniununmdindudiagldunsinudus
Wy nsldenadesessmiuaynesaiane™ 7 videmshdinlnssaynuasledarendeadulaalay
(endoscopic sinus surgery)™ 1udafinn wenaniorafisnsananiaduausudnoru fsasaudulse

)78

9 (asthma)™ mMsvegeugiiwilvinauindeansnegiiwiluainia’™ nseilsediu Serum IgE [Nl
S~T5-79

Nsaunntming > Wudu
WUININITUSUI58T Anti-IgE

NASANEINITIY Anti-IgE uﬂi’ﬂuﬂﬂwhﬂwﬁaé’mauL%Ja%’m‘fl'chum finsusmselagnsan
wduléfiameds (subcutaneous injection) nn 2-4 dUn9i TaedunnuwIReLasANEvBINTIRENRE
firsantuiuiminuagssdu Serum IgE vostheduandumsed 6 uwiluunnmsinw enaszyidu
YR 0.016 mg/kg fia 1U serum IgE/mL"™ ™ Tnefiszaziianlunisliensening 16 89 26 dUani uaylu
nsAnuseLievas Gevaert uazane® aglenrounasu 52 &Ua

A15197 6 UEAIIUINYULALAMUDNVBINIS IHBINANTUINUIMNUNASINAUTZAU Serum IgE Va4

ﬁﬂ?f‘l?s’ 7
v
serum IgE (1U/mL) Grnings (Alandu)
>30-40 >40-50 >50-60 >60-70 >70-80 >80-90 >90-125 >125-150
230-100 7smg 1s0mg 1s0mg 1s0mg 1somg 1s0mg 200mg 300mg
Qaw Qaw aaw Q4w aaw Qaw Qaw Qaw
>100-200 1S0mg 300mg 300mg 300mg 300mg 300 mg 450 mg 600 mg
Qaw Qaw Qaw Qaw Qaw Qaw Qaw Qaw
>200-300 225mg 300mg 300mg 450mg 450mg 450 mg 500 mg 375mg
Qaaw Qaw aaw aaw aaw Qaaw Qaaw Qzw
>300-400 300mg 450mg 450mg 450mg s00mg 500 mg 450mg 525 mg
Qaw Qaw Qaw Qaw Qaw Qaw Q2w Qzw
>400-500 450 mg 450 mg 500 mg 500 mg 375mg 375mg 525mg 600 mg
Q4w Qaw Qaw Qaw Q2w Q2w Q2w Qzxw
>500-600 450 mg 500mg 500mg 375mg 450mg 450 mg 500 mg
Qaw Qaw aaw Q2w azw Q2w Q2w
>500-700 450mg 500 mg 375mg 450mg 450mg 525mg
Qaw Qaw Q2w Q2w Qzw Q2w
>700-800 300mg 375mg 450mg 450mg s25mg 500 mg
azw azw Q2w a2w azw azw
>800-900 300mg 375 mg 450mg S25mg s00mg
Q2w 2w Q2w Q2w azw
>S00-1,000 375mg 450mg 525mg 500mg
azw azw Q2w a2w
>1,000-1,100 375 mg 450mg 500mg
azw 2w Q2w
>1,100-1,200 450 mg 525mg 500 mg
azw Qzw Q2w
>1,200-1,300 450 mg 525 mg
azw Qzw
>1,300-1,500 525 mg 500 mg
azw Q2w
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Mg, milligram; Q2W, % 2 dUan%i; QaW, W 4 dUam
UszdnSaiwvase Anti-Igk Tumssnenduaelsalutdadniauisaduliewssuiisuiunisldenasn
B A5Useifiunan1ssnenig Subjective outcomes

MNNINUMLITIUNTINIALR Fausinnsdnwilae Pinto uazanz™ Geifanilud a.e. 2010
WUIAZUUNDINITNINAYN Total nasal symptom score (TNSS) Lifaruwanssegaditudfle
Wisuifleunouuazudanssnulunguitldiuet Omalizumab winsAnwaulngdedfaniluszosndsd
A.A. 2010™7 WuhAzLULEINISISALN TNSS Testleftustadiduddydonioufiouiounands
mssnwilunguitléd¥uen Omalizumab uenanilfiorsuiisussvinnauiildsuen Omalizumab way
naufildsuevasn msfnwadulyamuitnzuunensmeayn TNSS Yesgithenuauuanmeszning
nauogslitivddnlnednafidnitlunguitldiusn Omalizumab agranzLLLEINITNIAINIINANSTANY
POLYP 177 Gauseifiuein TNSS se1d19 0 f9 12 Azuuu wudmdansinwnauitld$uen Omalizumab 3
A TNSS  amawedy  -297+033  waznguillddusmaen @A TNSS  anauade
-1.06+0.34 lagilA1 Mean difference s¥n3anay -1.91 (95% Cl; -2.85 to -0.96, P value < 0.0001)
A3ANY POLYP 27 wudmdsns3nuinguilé3uen Omalizumab iA1 TNSS anaiade -2.53+0.33 uaz
nauTile¥usvasnilan TNSS amadiade -0.44+0.32 lagilen Mean difference Seminangal -2.09 (95%
Cl; -3.00 to -1.18, P value < 0.0001) wonanianmsiinszsiofuulag s Wu wazaue™ iiasey
foyainn1sfine POLYP 1,2 wagms@nwilag Pinto wazanz™ wuiinguildiuen Omalizumab 1
TNSS anasnnninguilldfuevasniduiieaiu (MD=-1.84; 95% Cl -2.43 to -1.25; 3RCTs; 279
participants; 12=0%)

SofinnsannasioonsvnaaynusazeInsldun 9IN13ARAYN (nasal congestion), mmimm
(thinorthea), wazoIn1stynlviaaseo (post-nasal dripping) BINsTsMATiHaTiRTUDEaTiud Ayl
uJiaumsmﬂauu,ammmiﬁﬂwﬂuﬂqwlmum Omalizumab  wenanililensuifisussminengui
165U Omalizumab wagnguTilésusmann NUIBINTNINYNLARLEINTHUANAUANFIITEIININGL
ogaiifoddnlaoinafidninlunguilléiuen Omalizumab TaeileUssiiunanziuuensdnayn Nasal

17 WUMRINITS N

congestion score (NCS) 3sUszifiuszning 0 83 3 axwuy 99nn1s@ne POLYP
nauTilé¥uen Omalizumab iF1 NCS anasiade -0.89+0.10 waznguitléusivasn den NCS anadiade
-0.35+0.11 lngilAn Mean difference Szs13nanas -0.55 (95% Cl; -0.84 to -0.25, P value 0.0004)
nsAnw POLYP 2 wuimdanissnwnguitld3uen Omalizumab fifn NCS anasiade -0.70+0.11 uag
nauTilé¥usvaen fld1 NCS anasiad -0.20+0.11 agiiAn Mean difference s¥m31anga -0.50 (95% Cl;
10.80 t0-0.19, P value 0.0017) uonanndanmsiaszsiofsme” 7
fifn NCS amasnnninguiilasusvaenetnafifsdfquientu  egslsfinunsinszsiefuulag
Cai uazanr® JuU3suifisu Omalizumab U Biologics 31 wudn Dupilumab fiUszAnanmiianiy
Omalizumab lunsaneIMsdnayn (SMD = 0.37 [95%Cl; 0.66 to 0.08] 71 24 &Uaw) Wuieafuns

Anszieduulay Wu tagamg® anuin Omalizumab Jusgansamdudusiu 2 58990 Dupilumab

Wuinnaunlasue1 Omalizumab

9nN15UTELIUAT Surface under the cumulative ranking curve (SUCRA)
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TudureeRzLULNThinaY University of Pennsylvania Smell Identification Test (UPSIT®) %N
msfnynuAmAtuegeitedduiullumaietudeiouiisuteusasvdansnylungud
1¢5u81 Omalizumab wenanilifleiSeuiisusswinanguiiléisuen Omalizumab  wagnguiilésue
vaennuAzLLuNsldnau UPSIT fianuuandaseninanguegiitoddny Inednaimnilunguilssu
g1 Omalizumab 8néne eussiunanziuunslénduanmsdng POLYP 17 wuimdsnisinuings
ilé¥uen Omalizumab " UPSIT 1@ 4.44+0.84 uaznguitlé¥ugimasn dan UPSIT 1@y 0.63+0.90
lneslen Mean difference s¥1319nda 3.81 (95% Cl; 1.38 to 6.24, P value 0.0024) N3@nw) POLYP 27
wuImdsnsinwnguiléiuen Omalizumab fien UPSIT 1ade 4.31+0.83 waznauilésusmann
UPSIT 1ade 0.44+0.81 Tasfien Mean difference FEMINNGY 3.86 (95% Cl; 1.57 to 6.15, P value
0.0011) Famsins1zsiefuu®”® WnalndiAsatu Taewuin Omalizumab SUsvavsamdninemasnlu

AUNTTUNAUY WAtUsEANSAWaenI1 Dupilumab
B Aq5Uszuliunan1ssn¥nieg Objective outcomes
anwazannisdesndaadulaglay (Nasal endoscope)

MnMsumuNsAnw e RCT fifeados nsfinwilag Gevaert wagame’™, POLYP 17 way
POLYP 276 nwuiidleiieuiieunounazndenissnu ATLUUAINMTABINADIAYN Nasal polyp score
(NPS) Auagaiifddnlunguilld3uen Omalizumab Fwsnssnnuanisfnulag Pinto wazans™
wayNIANY NCT01066104™ (HasnAdefdalalésunisdfiu) asunainlaifianuunndsegaiidodify
FoFeuiisunouwssviimsinunsuedildfiauuanaszwienguilld¥uen Omalizumab  uay
nauitlé¥ugmaen mMsnwvdanmeuvnuLUUTsUULaEN T TIEioRunu (systematic review and
meta-analysis) ng Rivero wazanz ™ Seafinmilul a.a. 2017 wuilifamuunnsssyninanguilésuen
Omalizumab uaznguildFuemasniiuieniu sgilsAnmumsinneiofunluszogndslag Chong
wazAe’? SeiRuilud e 2021 fidoyansinwedin RCT WunTu wuhazkuuanmsdesndas
wnvesthelanuunnssseninanguesiitoddny Tnefnafidninlunguiilédsuen Omalizumab e
Uszdliunanziuunsdasndeudulaalallagldanzuuniadniayn 0 &1 8 Axuuu (Nasal polyp score)
wuTmdansnwA Mean difference sevinanguiilé¥uen Omalizumab Wisuiisuiugvasnilen
W -1.26 (95% CI; -2.20 to -0.31) FadulUlumumadioatufunsinssioduudug ndminius"
finuinnguiildiuen Omalizumab fazuuuanmsdesndesaynilanasnnnitevasn egslsAnanile
Wi uiisuriu Biologics 3 wudn Omalizumab fUsyansnntiesnin Dupilumab lunisanmgzuuuan

69, T1

nnsdeendesayn®® waziusyansnmidudusuausesadn Dupilumab way Mepolizumab

AUAIRUAINAT SUCRA value®’
anwuzaNENYLsIABNNIABS (Computerized tomography: CT)

nsfnwlae Wabha wazanz™ Gevaert wazans’ wazn1s@nwilay Pinto wasans’ wuin
WelSeuWiunoukasnain1ssny nsrudvedtoyleiannnisnsisenasdaeuiamasavuegell
HedAglungunlasuen Omalizumab egnslsfimulleUSeuiisuseninanguiilasuen Omalizumab
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LLasﬂejuﬁléﬁuamaaﬂmamiﬁﬂmé’qﬁmm%’mLLE’J’qﬁ’uasJ laun1sAnwilag  Wabha uwazas™  was
nsAnwlay Gevaert wazAne’ sszi”LmumﬁwmmﬁuaﬂLaaulszmamﬂmim'mLaﬂmﬁaﬂaummaima
Lund-Mackay score Usgliiumziiuusening 0 de 24 muuuwmmawlmum Omalizumab fdnweasd
wunnensdnoniumesaninguilssusmasnegsiifodidn uinmsAnwlag Pinto uazany” B
Ussiumsnundveadeyleannnisnsaenusdnouiuneimefesarnsiuasuniamnumuives
WoyrmnmahansdneulasndsnsinviniSeudiouty (% Opacification  compared  with
baseline CT) nudiansngulifiamuusnsudeiSouisundnissnu

nFIeiefunulag Chong wazane " Fausedliun1svundivetoylslannnisnsiaenaisy

8 Lagn1sAnwy

AONNIMEIMEY Lund-Mackay score laggiudeyaimnnisAnwilay Gevaert uazAmy
NCT010661047 wuhdnuusiinunnenvsdneuianoivesiiansnagulifinnuunnsnsiuegied
Ty Inenuinndanisinuen Mean difference swinanguitléuen Omalizumab W3guiiiguiuen
naaniiandu -0.20 (95% CI; -1.55 to 1.14) Wuieniun1siasizreianulag Oykhman uagme®®

wuinguiildfu  Omalizumab — fuwliufidniemasnuadshiffodfameada  loefld1  Mean
difference -2.66 (95% Cl; -5.70 to 0.37) Lagwu Dupilumab mmiaaﬂﬂsLLuumswméf'ruaﬂL?J'aq
ledaannisnsIaenaLsgnauRmeskaanI1 Omalizumab Ineilen Mean difference -4.85 (95% Cl; -

8.86 to -0.84)
Objective measurements ﬁlus]

nsAnwlag Pinto wazamz’ lauszidiua Peak nasal inspiratory flow (PNIF) lU3gulileuneu
wazndnsinuilunguiléduen  Omalizumab  wutilsifiaruuandisesaiidoddy  uenaniide
Wisuileusznintenguilldfuen Omalizumab wagnguiilé¥ugvasnnuinan PNIF laifiaanuuansing
serianguagailidudAyuae i

B 015UsElunanIsIneIReAnIWEIn
nsussliunnWBInIWzlsA (Disease-specific quality of life evaluation)

uansAnyluALUDIALLLUANNINGIN Sino-nasal Outcome Test (SNOT-22) Hn1sAn LU
RCT wazmslnmeviedununurituegadioddadululuwnmadiortuioms dewieudlouteu
wazvdsnsinwilunguitldiuen Omalizumab uennidloiisuileusevinenguitléuen
Omalizumab wagnguilésugmasnwuinaziuu SNOT-22 fianaumnsnsszinenguegnadidddnlae
fuafirninlunguilé3uen Omalizumab Snshe Taeileuszidiusanziuy SNOT-22 9InMsiATEvied
unilay Chong uazAnz™ WU mdsnssnwiAn mean difference syninangudilé¥uen Omalizumab
Wisuileurivgmasndanu -15.62 (95% Cl; -19.79 to -11.45) Fspdeiiunainnsiiasziefunudy
710 fiwyd1 Omalizumab TAguuu SNOT-22 flanawnniinguitldiusivasn ilenfSouiiioui
biologics Bu 2nMsAnwlag Wu uazamuz®’ Omalizumab SUszansanlunisanazuuy SNOT-22 1Ju
PUAUABITEIRN Dupilumab uAANIT Mepolizumab 91nA1 SUCRA value 9819lsAnuainnsiasig
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pAuUlay Oykhman uazAue® Lag Peter Wazany’* WolUSsulfisuniu Dupilumab uda wuanludiananu
wANA9eE 1Sl TuEATY

n'l'iU'iZLﬁu@mmw%%ﬁﬁ"’Jw (Generalized quality of life evaluation)

ludiuvesrzluLLUUgoUIUAMANInYaNIlY (SF-36 questionnaire) N1sAnwnlay Gevaert

? nundlawSeuiisuneunazraainissnwiazuuy SF-36  AvuegalitudAnlunquitlasuen

wazaue’
Omalizumab  agslsAmumsanulag  Pinto wazAmy™ wunlddiauuenasedadidedidaiiie

bl = ! (% (%
WUSHUNEUNBURBENAINITINYT

B 155nuNuLiY

MyBeTgieduu® " 2 wuindewSeuiisunguiilasuen Omalizumab anunsaaneaudnduy

Tumsrdnlnssaynuagledasiendaadulaalay (endoscopic sinus surgery) Mounnninnguitlasuen
vaonegslitedify  edlsAimunisiengveduiulae Wu  uazaug©  wulidlewSeuliieuiu
Dupilumab a3 Omalizumab fuszansnmiesninlunisann1swidn

Tumunsldenasutiy Jeyaannsfinwiuudumegiaaziinguaiuay (RCT) lag Pinto way
WuINgulasue1 Omalizumab H8nsnsldenafisseeniasuimioeninngunlagvasneagiell
Wod1iy (P < 0.043) waznisanwr POLYP 1,20 77 funadululunuimadeniufeaunsaannisiden

A

avvsouaiasula lagnuind Relative reduction 7l Seway 62.5 uag Absolute difference 71 $o8az 3.9
ualdnuindauuanaeeg19siudAgyneans (P value 0.16) uanainidainnisitasizieiuiulay
Oykhman wazanz® waz Wu tazauz© linuidinsannisldafiesesniisddgnisadfuieniu

AMUUAAABYDIYT Anti-IgE

Omalizumab Husndideuinelasnds finsldlunenddnlesmsglulsaindussosinaiu
1A 10 U Senunatiafisswes Omalizumab floranuls Wy aufie, Audy, VILLAY, BINTSULY
wihen, lo, weuwiley, wielaguin, sladuda, Tunth SuEin au videdinouly, @ensuala,
oS Tiudenn, 14, Bundaie, Wunthen, Uinde, Uindisey, Sedew, aduldeiouvionis
Uinvipadudy

Gevaert uazAs® lsUszifiumnuuaendoves Omalizumab TugiirsiuAsenguildiuen
Omalizumab 134 S1euaznguilléfuevasn 138 518 nuhdadiuvestheifonnslifieszasd
Tagsaumnanin (Treatment-emergent adverse events) Aailufevay 58.5 Tugftheildsuemasnuay
Sovaz 50.4 Tuftheildiunssnufe Omalizumab TnenuenmishifisUszasdlugiaedilssusmann
1nnInguitldsu Omalizumab onsaulngfiaruguusadndosiaunanavinby fnesnuenslsl
fiavszasdiizuusslugiing 2 nofildsuemann Amdudosar 1.5 Tnewundudealaneuaznudulsn
vasun Tudhuvesnguitleunissnuwidneg Omalizumab wuennshifisuszasaiisuusdlugiae 3 51
Anluderay 2.2 nefisnenugiaegnyin, nsegnilerin uaznisiisuvedlsaiin egslsinudnaiuves
fueiitennslifisszasdifedesinenssiumssnwde  Omalizumab  (Omalizumab-related
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adverse events) AniuiiesSosay 3.8 Tugtheilasugmasnuariosas 6.7 lugUielasunissnuee
Omalizumab Tnefianuguusadntosfislunansintgy  einishifisUssasddnlvgiinduniely 24
FILH9YBINITUIITEN

sounlul a.a. 2022 Gevaert uazAniz®® Uspifiuanudasnfoveanislien Omalizumab seiiles
syozemlufitnsnAdonguillssuen Omalizumab 124 seuaznguilésusmasn 125 518 nuiilugag
Afainislven  Omalizumab  SeaiuenishifisUszasdlagsamnanvn  (Treatment-emergent
adverse events) #lialaisuisesaniadu 278 omsuasiinenuenislifisUsyasdodioguuss 10 09m3
o1msliiflasvasdiinuldveeiigaie Nasopharyngitis agnalsfinumsnuermshifislszasdiieades
ffun3snB192887 Omalizumab (Omalizumab-related adverse events) Antdulfissiovaz 4.4 Wity
fenufihsosusiszninmsdnwm 1 medessnemsiu  eimshifisszasdduginutesldun
UFRS TRl UT s umldaetusesintt  enmstnuasmssnauUinaswine lusvey
wasa1nngansly Omalizumab fis1eeueinislifissyasdsialaiguiss 190 a1n1suarnueIN5hing
Usvasdaiinguuss 11 8113 emshifivszasdudnlisuussiinuesianlfudnisndufudivestndans
yn 13 seAnludesay 5.2, nasopharyngitis 12 MeAnluiesay 4.8 wagnisinsuvedlsaiin 10 58
Anluseway 4

0 ! a ! I A v o W d' ) ) v
WU']']I&J@JF"I'N@JLLﬁ]ﬂmW\‘i@EJ’NiI‘LlEJﬁ'W’]QJ,LSJ’E]L"U?EJ‘UW]EJU’EJGWW

naTzedulaswu uazanz’
mMaAnenslifsUszasdssninenguiild Omalizumab wazeviaen Tnefie Relative risk Wiy 0.88
(95% CI 0.73 to 1.07, P value 0.21) wazloilFouiieusnsnisiineinislieseasAssning Biologics
wiarngg  wunduwuwldunisiieeinisldtelssasaainnislden  Dupilumab, Omalizumab  wag

Mepolizumab suaauaintesluunualinuanuunna1asening Biologics waazufineg1wditudAey

wenINzdNsAnwIAuUaensisves Omalizumab Tuitheletdasniauuagindnisaynua &9
finsfnwlugthelsaiinrdlusiusena® wagludssmalne® sudaiislsnauiugess® nanisfinw
Wud1 Omalizumab TANuUaenAdeLarinNunuiesIf gURn1TaluazANTULIIVRINTSARDINTTH
faUszaaliunnedeiuseninngunlasu Omalizumab wWisuiisuiunguilasuevasn uananilds
WUTIBUNITAANITUATULSIYTR Anaphylaxis ey Anluieeaz 0.14 Tunguils Omalizumab uas
Sovaz 0.07 lunguitldienwasn® Anuundsldfisteaunisifiauzse®® ® Thrombocytopenia 138013
a  Aa Jov 1 DX a a % . . . .

Fetin wenannildslainenudiieniinnisasne Anti-Omalizumab antibodies

UseunsnguinLay®
= fdaein
\Hosndslifiveyaisaelunislder Omalizumab ludnlsafinfiienasinit 6 U slaiuugii
Wilden  Omalizumab lugUlenguil dwgthelsaiadniayn  Selifinns@nyiuseansamuazainy

Uaonsieves Omalizumab Tugtheniengaindt 18 U ludrwvesihelsrauiiwsesedalifivoyalunis
Tdehuanifionysiinit 12 ¥
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#M3UATIIN

HalaifinnsAnumiendtnifiniseuauineiiiefnuinisld Omalizumab luasidsasad an
nsfnuialudiromiluanidnsss (EXPECT) Faudulsafinfiiannusuussdiunatsuasunssnn
$1uam 250 518 FaldFu Omalizumab nuarBIgRUBINTARANLRAUN AW TneIInluATTATeras
8.1 liusndnaannguilillé¥u Omalizumab demuarmmnaesnisifnarsiinundusfidavesmisnly
assifesay 8.9 eglsfnmudiliannsoauliionismnnandeseguuida eswndeddnsu
BnsAnwihiiniedy  sufenuuanssszringulssnsildiueuasngudioudion  dagtiu
Omalizumab Fanguemmuaudasasusenintuasssegluseu Pregnancy category B

Wuimswiluana 1s6 anansadrasinusnle uinsdnwinares Omalizumab sensusiuglude
Filimundngruiiuansieniidusmeresoouluviomesds Cynomolgus 7lé¥U Omalizumab Tagns
Fadldtmidlurunents 8 wihlneUszanamemneigsgaiuupilildluyed  (Maximum
recommended human dose: MRHD) 71 8.75 uin./nn./dUa

" ygelvuuyng

#elaifinns@nwininsmsrany Omalizumab luthuuuywdvield aiendanisléiuen
Omalizumab uf1nAsAnwludninaassnsiany 1g6 ludhumBumeliainiienansany
Omalizumab Tuthussywdfedufoiu dmulsslonivoquninvesmandifidlduanmadee
wuE13n1 Japrsinnsanmugllivanudndunisedinvesnsatlunislder Omalizumab wazkalyifia
Usaduas Omalizumab 7n13noTldsuIniiuuaza

" 59918 (@18aau 65 YIuUlY)

ffayadnriatun1sld Omalizumab Tugthueneaws 65 TIulU urdsldnuingasengsonis
YR LaNa19nE e lngidlengteund

yala ° o W '
u E& S.Iﬂ']'iVI’]xi’]U‘lJ’eJxﬂGMiaﬁlUUﬂW’im

1 [y s

Laifin1sAnwinnsilavsedurnauunnsesdinaseLnduaauaansyadgl Omalizumab 1a931n

o v

nsMdnen Omalizumab Turunaeildnieadidn gnidnlaenszuiumsedn IsG sumMsgnviaTen

1 [

Reticular endothelial system (RES) fudanlng Fadululiinisitlavesurauunnsesenalaviily

1 o o

NdvIaumansvatenlasunlas  danidnagluiimwuzianizlunisusuuinen ad5h%en
Omalizumab fmeauszinseislugUiongud
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Summary of evidence

1NNITTIVTINVBLANTANYINALAITNUMIURUUITEUUKAENITIATIENBANI (systematic
review and meta-analysis) afundngiussdu ne wuiiheleasniauiFesiuiuindmaaynony
11 18 Viildsu Omalizumab finsanasuesyueindnisayn 81MsARaYN ©INT5IMMISaLN
Usziiiulae VAS way SNOT-22 sauddinsSunaufimtuethaditoddymeadadiodiouivemann lnei
gnsmsinesliiiaUsvasdldunndnsiunguemasn Omalizumab W1UN155UBALALBIANTTEINS
wazesanizenisni (USFDA) uwazdntinauanznssunsenmsiaze1vesdsemnalng (ew.) dwsuld
Snuniflhelsdadnautesuidadneyn  edilsfmuummdarsinsandadondtisfiagliom
\nawsieeavnzauiieliAnUs leminagiauduenniign

AU
o v AN o o
VRl Y FEAUATULN G
NANgIU
Anti-IgE Ne ++ Anti-IgE (Omalizumab) WumadenwilslunmssnudUaelelasniau
SeFauiuIadniayniidengunnndt 18 U anunsaanvuin3ndnis
YN BINTAAIYN UATDINITIINNAYN TIREINTTUNGUNATURENS
fidpdAny 81 Omalizumab fnnuvasade wazlasunissusedlay
dinanuANNITUNTE ISz UBIUTE AN
o o | UseBnsdnm Jseanswa Uszvnsiild | Uszansaw . .
n15UssLIuA UYaanne . o . . FIUASLUY d3UAILUzUn
(Efficacy) | (Effectiveness) | 3Suusslewi | (Efficiency) ;
ﬁ’mﬁﬂ + + + + + +5 ++
Usenvmdngu No Ne No No No N/A N/A
villenansénsds | 67-73 67-73 67-73 67-73 67-73 N/A N/A
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Anti-IL5
nalnn1seangnsvasyn Anti-IL5

Interleukin Ao assmanuisdadudonansdsdyaufndessniadadenvnviionne?® way
\Rendosiunmsnouaussmsszuunlifuiuvessisne Interleukin-5 (L-5) iunsnoziluainenin Mast
cell way T helper type 2 3 Th2 cytokine ﬁmmLﬁ'aﬁaqﬁummmaﬂamﬂﬁLLﬁwmwﬁmmﬁﬂﬁﬂ
niwivsaynuaglsadia uenanildemut IL-5 8y Eosinophil colony-stimulating factor®® &svweiii
AuAu Eosinophil Tuiiaidertsnisiady mswauinis UNINITOYTBANRINTFUIUNNTENLAY

Tagtuen anti-IL5 Tlumsshwilsaledadniau lawn Reslizumab wag Mepolizumab @48

gVSduUAyU A-chain 984 IL-5 vl IL-5 la@unsaduiu O unit 983 Receptor Ul Eosinophil ¥inlvian
NILAUNITATII N15LA36Y WAIWINT UaTN1IANIIBEVRY Eosinophils

LUININITUINIT8T Anti-IL5

Reslizurnab i Hurnanized monoclonal IsGa/k antibody dmneasadens JsUsuna
gazgaalunaondoavdinndn  ntulinueazdes anae  wusiliiinsdedeidemansads
wielifsyiuenavauds 1.5-1.9 Wil Steady state® Ine Half-life 209 Reslizumab wwUszanas 24 1
$19Mmefin1sfdn Reslizurnab sentusnsUsyana 7 faddnsdetilue®

Mepolizumab 14 Humanized monoclonal N-glycosylated 1gG1/k antibody @awintudulusiu
Tt lnggnazannsadirgsyuulvaisufenussunusesay 80 soUSuneidn 100 dadndu &
Auusdeemn 4 dam ielvissRuenazands 2 Wil Steady state® lay Half-life ves

mepolizumab Uszuna 16-22 Tu® $19n1188n1317490 mepolizumab 991311319078 280 HaaanIsoiu
89

A1INUNIUITUNIIU

INNSNUMILITIUNTSUATNTE AntiHL5 THlunsihwledasniauiteds wuidinisaneiwin
ASMUMIULUUETSEUULAE NTIASIEEANIY (systematic review and meta-analysis) lAgadosammn 4
afu uaslimsfnwuuuguiesnauaziinguaiuay (randomized controlled trial : RCT) #Agdos
Vavian 4 athy
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M19199 7 N15NUNIUITIUNIINNLN Anti-IL5 TolugiUaelsaledadniauisads

57

o ; Risk of bias and
AN sUuuu : S2ELLAN fauusilelunis
1SRN - - nguUsEYINg N ~ WANISANYN strength of
wangu ASANTE (1921) Usziiuma .
conclusion
Ne systematic CRS w NP 6-18 SNOT-22, NPS, NCS, Mepolizumab §iuszdnsnmainiremasn -
Wang et al. review and (N = 779) UPSIT st NPS, NCS, SNOT-22, wag UPSIT agaiitfuddiny
2022°° ’
meta-analysis 7 articles Lund-Mackay CT score
systematic CRS w NP 6-13 SNOT-22, NPS, NCS, NnnnsiFeuiiisulasld SUCRA wuin -
. a & v
Wu et al 20225 | fia review and (N = 1190) UPSIT, AEs Mepolwzumaﬂb mﬂuauﬂufju NPS
) ) Dupilumab fiusgansam@danly NPS, SNOT-22, UPSIT, NCS
meta-analysis 9 articles ) Y
Omalizumab Adudusu 2 Tu SNOT-22, UPSIT, NCS
Chong et al. o systematic CRS w NP 6-13 | VAS, SNOT-22, EQ5D, Usgdvinmuas mepolizumab enavaeliiquamdn | -
20217 review and (N = 1260) NPS wazeIN1sUedlsn Uszliulae VAS, SNOT-22, EQ5D, NPS #itu
. . ’ WAYANFIUNNISUANGA AL FALNA AR
meta-analysis 10 articles Lund-Mackay CT score
Rivero et al. N® systematic CRS w NP 8-10 NPS, SS, Limﬂ%amﬁsu NPS, S5 uaw Lund-Mackay CT score -
20177 review and (N = 100) Lund-Mackay CT score WUINENAlATU anti IL-5 Snsianiluwwimiaiitude
) ) Wisuisuiugvaen
meta-analysis 7 articles
Gevaert et al. Ao RCT CRS w NP 9 NSS, NPS, PNIF, Ainw1n1slden Reslizumab (1 wag 3 mg/kg IV) Tungugthe Some concerns (RoB 2)
2006 ° (N = 24) Serum eosinophil Wsalifadniau wutiedulseiin Sevas 87.5 (7/8) Tungu D1 - Randomization
img/ke; $oway 62.5 (5/8) lungu 3mg/ke; Yoway 75 (6/8) Tu | D2 - Intervention deviation
IL-3, IL-5, SOL IL-5RQL, . o
naugIvasn D3 - Missing outcome
eotaxin, ECP, naudilei¥uen Reslizumab fin1siasuniasues NPS PNIF
blood GM-CSF, way NSS AvusgefivudAty A1 IL-5, ECP uaz SOL IL-5RQL
secretion GM-CSF anaseealted 1Aty waA Serum eosinophil ianadlutaansn
Snsiiunduduminfulurasadoun
Gevaert et al. Ao RCT CRS w NP 12 NPS, PNIF, NSS, fAnwinslden Mepolizumab (750 mg Iv) Tunguguae Some concerns (RoB 2)
2011 % (N = 30) Lund-Mackay CT score Wulsaladfadniau wudthedulseiin Seeas 50 (10/20) Tu D1 - Randomization
< inophil & Mepolizumab; fegar 30 (3/10) Tunguenviaen D2 - Intervention deviation
erum eosinophi v - o
At nauiiléiue1 Mepolizumab fnsiasuuuaswes NPS, D3 - Missing outcome
Nasal and serum Lund-Mackay CT score, PNIF wag NSS ftusgnsfidudiAgy
Cytokines and 5¥ffU Serum eosinophil, ECP, Serum IL-5RQ,
Mediators IL-5RQL, IL-6, IL-1[3 uag MPO Iuifwadﬂaﬂmaﬂwiﬁaﬁw Aty
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eosinophil

ngu mepolizumab; $oeay 74 (149/201) lunguenviaen
nquitlé¥us Mepolizumab fmsidsuutasmes VAS
(congestion, smell), SNOT-22, NPS, PNIF a%uaﬂﬁﬁﬁﬁaﬁﬁﬁm
Serum eosinophil anasegiideddy uazUaghidniuses
FumsiiAnInAIevasnagelitdAgy

Bachert et ey RCT CRS w NP 6 VAS, SNOT 22, NPS, Anwinslden Mepolizumab (750 mg IV q 4wk) Tungugtie | Some concerns (RoB 2)
al.2017% (N = 105) EQ5D, Dulsalefadniey wudtaedulseiin Sovay 81 (44/54) lu D3 - Missing outcome
. . nau mepolizumab; Saway 75 (38/51) lunguevaen
Serum eosinophil, | e . . = :
nqmﬂ,mum Mepolizumab dinsideunlasues VAS,
Sx rate SNOT-22, NPS fituaehailifudifty serum eosinophil anas
athadlitody waedUhelisndudessunisidaunnndy
placebo aegditibdfisy
Han et al. 2021%* | ne RCT CRS w NP 18 SNOT 22, NSS, NPS, Ainw1n13lde1 Mepolizumab (100 mg SC g 4wk) TungufUas | Some concerns (RoB 2)
(N = 407) UPSIT, PNIF, Serum ilselefadniay wugiedulsaiin fesar 68 (140/206) Tu | D2 - Intervention deviation

D3 — Missing outcome

NPS, Nasal polyp score; PNIF, Peak nasal inspiratory flow; NSS, Nasal symptoms score; VAS, Visual analog score; SS, symptoms score;

ES, Endoscopic score
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Reslizumab

Ussandnnvesen

INMSAN Gevaert wazaniy” Anpunssnuluusazngustheléu Reslizumab wuiy
NSS uaz PNIF uwansseensfiduddalunsaseanian winisusadusne NPS wuindl 12 duaniily
nguEte 8 318 AFFU Reslizumab IV (1mg/kg) WuTthe 5 s1eflasuuuiiavu 2 10 Azuuuwn
Wilsiasuutas way 1 918 Azuuuuganinfy Weusuiiunguiihe 8 18 Al#3U Reslizumab v
(3mg/kg) WuEUhe 1 518 fnsuuniatu 3 18 ezuuuvihadliludouudas wee 4 918 AvuuLLe
aandndy warlunguitaedldSusmaonnuingtng 3 Tefasuuuiidty 2 919 eswuuiudll
Wasuulas uay 3 $18 AzuuuLgaININAN nueuAsuuasesadideddaiiedunguiiaed
1A5Ue Reslizumab IV (1mg/kg)

Biologic activity

AMNNSANY Gevaert Lazan’ Wudﬂﬂduﬁﬂwﬁlﬁ% Reslizumab #u11 Serum eosinophil
anasegnaiifdddlofisutunguemaenvdanisdnlugiaam 12 43Tus auila 8 dUand rnthuie
Rebound phenomenon AoU3inas Eosinophil agnduingawihiudeudnil 12 dasi geduegnad
tfoddyil 24 uaz 32 dUailunguitaeld3u Reslizumab IV (Img/kg LAz 3 me/kg) AR
58U Serum ECP ua SOL IL-5RQ anasegedituddauisdniiil 4 uasBuilssdugedundoty

[

Eosinophil usisgaulaiiUdsunUasnnduetaideddaneada sedu ECP uay SOL IL-5RQL Tutyn

Y [ =

anavegieddgauisduamin 8 Tundudelasu Reslizumab viaeangu seau IL-5 Tuiyn
=l

Y v o

anaseg19luedAN 2 dUAN9 SEAU Serum eotaxin kag Nasal secretion eotaxin kan@1saenaly

o

NdydnAny seau IL-3 uag GM-CSF Tuden LLax‘fﬁ;&ﬂﬁ?umaawuﬁastmthmmsaimeﬁlé’
uan1NHINAISANY Gevaert uazamy® Iilinsgiuisufioudiisiinevaussio
Reslizumab Augiteillineuaussdesn nuidnwaenisndidn e1nsvnaayn was Biologic marker
fenlndiAsatu onuiusedu IL-5 Tudgn Ssuiilunduilneuaussioenilssfuiiganinegiediduddy
(P=0.027) 3NNTIATIEAANERR Logistic regression Wudsesu IL-5 Tuayn > 40 pg/mL anunsaly

AANISAIDNHanaUaLRIRBelA (odd ratio 21; 95% Cl 1.5-293.3; P=0.009)

AUUADANYYDLEN
Tunguithenlasu Reslizumab 10 Tu 16 $78°" wuindimsdniaumaiumeladiuuy uely
WUNATIUAEINTIEUTINADITUNT SN NLLAY

Mepolizumab
UseAnSa1muesen Ussilliunan1ssnennae Subjective outcomes

Gavaert uagAmz” WuINgUETENlasu Mepolizumab $81n159193Yn N1SANNEY WILN
lyaasme wazdAnaynATunINquitlenlasuevasni 8 dUavindslasuen n1sauniudineseaun
otloruiisduamii 11 dweinsdudneglunaeialusenindanunisinw eniiueinisuiyntva

FAANNAPSLAUNBUNITINYY TINANITIFVUWANAIIINANTANYIVDY Bachert hazame® AnuN
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pmsuynnauarensdnaynlungudtasfilésu Mepolizumab Fduninguitefildsueimann
aéwaﬁﬁaﬁwﬁaﬁgﬂm%mﬁﬁ 5 (P=0.037,P=0.020 mua1SU) drunsaunay wastauvzlugnonuin
Fiunnninguitldsumaoniidaiii o edredidedidy (P=0.012,P<0.001 mugdy) nsAnw
systematic review & meta-analysis®® WuinnsaunduINNsUsETugE VAS ﬁ?uﬁ%(uiuﬂzjué’ﬂwﬁ
165U Mepolizumab  snnninaugithedldsuemasnogsiitoddynisedid  (weishted mean
difference: -1.40; 95% Cl: -2.01 to-0.79; P < 0.00001) wiann1sUsEdunIsnunausie UPSIT
wuhensiraulunguitaeilléu  Mepolizumab  usnsnsfunguiaeiilésusmasnogisld
Hod1Agyn9ana (adjusted difference in medians 0.40; 95%Cl -1.49-2.28; P=0.30)""

N5ANIYDY Han wazane’™ Annun1ssnwisieliiesds 49-52 dUai wulidesas 71 ves
A U2eTlA5U Mepolizumab i1 VAS ¥831m3finagnffusnnndt 1 aviuu Segas 60 1 VAS 19491013
ARIYNATULNNNTT 3 AU UAzIBay 44 & VAS 8991M15ARAYNATWINNNT 5 Azl

Us2an5n1ve981 Usziliunan1ssnyiniie Objective outcomes

371 systemic review and meta-analysis’® ™ " ° TugUheilladasn Lauéa%’ﬁumwmﬂma
f931n Gevaert wavaaiz’ wuin NPS lungufilnedilésu Mepolizumab 7 8 dawidazuuuanasile
Feufunguilld¥usvasn (difference - 21.3, SD 1.51; P=0.028) waw NPS Atudenay 60 Wiaifio
Fusmasnidudosay 10 (odds ratio 13.5, P=0.018) FeHan1sAnuAaefU Bachert uazmmy® 39
WU NPS iuﬂﬂaaﬁiﬁ%’u Mepolizumab ﬁmﬁﬂdmﬁlé’%’wmaaﬂiuﬁﬂmﬁﬁ 9 (odds ratio 5.6;
95%Cl 1.2-26.6; P=0.031) wazdiAsRnInauiaduaiT 25 (odds ratio 6.6; 95%Cl 1.3-34.5; P=0.025)
Ge¥osar 50 vasflheilésu Mepolizumab wui1 NPS Alusinniwiowindu 1 axiuu n1sAnues
Han wawany™ Anmumsdnuuuluaudy 52 e wuhasiuu NPS Atuegiedideddnylungy
FUaeilesu Mepolizumab Wlawtsudusmasn (-0.73; 95%Cl -1.11 to -0.3d; P<0.0001) lagwuin
$ovay 50 Tunguiftefilésu Mepolizumab i NPS Aiusnnnit 1 azuuu uagdosas 36 & NPS Aty
11131 2 Azuuy nAsUsziiudnuuzawdslonaLsdneuRiainesnuinguaedla sy
mepolizumab fimsiaulunsiiiiusosay 50 Waifisuiudeusnw (P=0.058) dndlunguitlésuen
vaonnuATWSesay 20 (P=0.24) wWisuiflsunuindinnuusnssedneditodidy  (P=0.049)%
M3ns23 PNIF wu Tunguithefilésu Mepolizumab Fdudlawisusunguitlésugmaonaglad
edfiy (P=0.095)" uiannsAny1ues Han wazany® fifnnunissnud 52 dUarvinuia PNIF Tu
nauflhelésu Mepolizumab Alusnnninguillésusmasnogrsiitedday (adjusted difference
in medians 23.1; 95%Cl: 10.2-36.0; P<0.0001)

msamAnudndulunssnwisenisinga nsfinwues Bachert wazanz® Anwlugiofil
AruuLsstaslsrunIuRiansandnwdensinge nauild¥u Mepolizumab fenmsAtuaulsiin
fovstlumstindndenas 30 Weifisusunguevaeniifinnsanlsidhdeusiiisosas 10 (P=0.006) ua
MsfnwaenndesfuNsAnYIYes Han wazanz™ dednnunssnulugieluauds 52 dUnnsi wuin
pIn13vesthelungy Mepolizumab Aludssienslésunisrdavdanssnudeeiisosas 9 e
Wisuiunguemasniifesas 23 (hazard ratio 0.43, 95%Cl: 0.25-0.76; P=0.0032)
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3 ¥alag Biologic activity parameters n3ANWIYEY Gevaert wazAnsz® Wudwmjuﬁlﬁ%’u
Mepolizumab 7i 8 &Uawi 51w Serum eosinophils, ECP, serum IL-5RQL Gi"%ﬁal,ﬁauﬁ’umjmn
nasnegNltydIAy (P<0.001; P=0.002; P<0.001 ¢ua16v) wonaNTiFamudn Median ratio to
baseline ¥84 Serum eosinophils anastmLLdianlunguemasnudsnAnaunssnvauds
&UnWil 25 Han wavame Anwfamunisinuluuiuauda 52 dUansinudn Serum eosinophils
ﬁaﬁ’mauﬁ@ﬂﬂdﬂﬂ&juéﬂwﬁlﬁ%’wma@ﬂ (ratio to placebo 0.19; 95%Cl 0.17-0.22; P<0.0001) 1w

o w

520U IL-5RQL, IL-6, IL-1[3, Secretion MPO lunga Mepolizumab ﬁ?ﬁﬂdwmaaﬂas}ﬂqﬁﬁfamﬂm (P=

Y |

0.010; P=0.020; P=0.043; P=0.008 a1saneu)’ wsiseau ECP, IL-5, Secretion total IgE y19@0ang
unneinenueg1slifidedAty (P=0.260; P=0.940; P=0.170 a1ua1nu)’

€

U52nSn1nve9e1 Ussliunan1ssnefie Objective measurements 3ue)

Bachert uazAniy'® Usvilluannm@ingny SNOT-22 nuhiiduany 25 azuuuvestaed
165U Mepolizumab Andingugtefldsusmasnegsiifudndny (different -13.2; 95%Cl: -22.2 to -
4.2; P=0.05) uazdl 52 &Uawinudn SNOT-22 Tunguillésu Mepolizumab Atuninguillésu e
naenog 1 LlydAYLEUiU (P<0.0001)** doARassiun1AN®I systematic review & meta-analysis*
wuEteilesu Mepolizumab i SNOT-22 fndnguithedlisusmasnegnaiiduddty (weighted
mean difference: -13.47; 95% Cl: -17.94 t0-8.99; P < 0.00001) WA9INNITUTEIUAMAINTTA
yhlUse EQ-5D wuiinguthedlésu Mepolizumab wuansuanssesslaifituddnyidami 25
ﬁgd Index (difference 0; 95%Cl: -0.06 to 0.07; P=0.891) waz VAS score (difference 5.7; 95%Cl: -
13 to 12.7; P=0.111)"

ANUaRAAYYBIEN
910 systematic review and meta-analysis®” "% 7> 20 1 qyiauadnaAgeaInen
Mepolizumab wuanuuanssegelifidedrnisananuevaon (RR 1.13; 95%Cl: 0.50-2.54)"

4 S189IUNUININTILITUNAY N LABIINUA

Inenadnadeanenluoinisilisunss Han uwasnne’
roveevatnsynsnauluiosas 25 Uinfsweluiovas 18 daaruanlnaludosas 8 Wuludme
Tufouay 8 wagludadniavluiovar 5 Bachert uazAns” S18MUNUIININTIBITUNATLALIVINLA

Uindsurluieway 25 Aevesnadnsayndnauluiosas 19 waztduludmeludesas 11

Summary of evidence

s

ﬂ’]ﬂﬂ’]iﬁ’JUi’msﬁﬁJHﬁﬂ’ﬁﬁﬂ‘wﬂﬂEJﬂ’ﬁVl‘UV]’J‘LJLL‘UUfIiSUULLﬁ%ﬂWﬁ%LﬂiWS‘VT@ﬁMWU (systematic

v 1

review and meta-analysis) Fulundngusziu ne nuiieledasniausesmuduiadaisayn
918131 18 YNLAsu Mepolizumab 1N1580a9999UUIATARAINAYN BINITANIYN BINITTINN

'
a

ayn Ussdiulas VAS uaz SNOT-22 safefimssunduiituedredideddymeadfidodioudven
aon uAaINN1IR$I3 UPSIT Spzuuuunnangesnsluiitdvdney lnssionsinisiineinisldiieUsyease
Ldunnsnafiunguanaan Mepolizumab H1UN155U58IAEBIANITONMITHATEILANTTRLLTNY
(USFDA) wagalssiunissusedavdtinauamenssunsemsiaseveslsemelne (ee.) dmsuly
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SnwUaglaladniauisessauiuiadnisayniutagiu egnlsfiouunmdamsiiansandadendUae
Maglvgnunadiogaminzay wWeliiinUsslevuuasdnuAuALInfgn

FUeiild3ue Reslizumab fn1sanaswesun3ndnisayn uaze1NsTImyeynUseiiy
Tny NSS Auagsiduddymaadfidefioutuemasn edslsfimudsdfoyaliifismodmiuns
asU309N5ana9ve90IMIAnayNLaznsTUNdU Reslizumab iliirunsiusedlagosdniseins
WAZELINANSTOENT (USFDA) wazdingunnznssun1semswasevasseinelng (a8.) dmsu
T$nuiihelsdasnauiodiuiuindneynluilgsu Teirlundgunissnulaiuugih uagl
fndnuaunasiivinguatuayuifiuiu

o o
ATLLUSUIFIA
o AN . o
VRl Y FTAUATULN a3y
NANgIU
Anti-IL5 No + Anti-IL5 (Mepolizumab) WumadenuiislunsshwndUaeledasniau
FeTanuiuIndnlaynfengunndt 18 U anunsaanvuin3ndnis
AN BINTANILN UATDINITTINNINAUNDEHTed1ATy el
wultulun1s5undunatu Mepolizumab fimnuvasnde weliiunis
FusadlpgdninnuanznssumsomswazevesUssindlnglutagiu
suwddivedninveIn1sfneneriulszanininvesen 39l
msAnwisAnneunazinluldlunsne
Anti-IL5 (Reslizumab) @1311308AYUIASARAIALN UALDINTIIHUNI
ynegiituddey widwdiveyalifismedmiunisasuisesnisana
Y9491N15ANALNUALNTTUNGU Reslizumab Liikunssusesing
dinnuanznssunsomskazevesseindlvelutagiu Janasi
msfnwiuAnneunazinluldlunsinw
Mepolizumab
. o | UseBnsdnm Jseanswa Uszvnsiild | Uszansaw . .
N15UseLauA UYaanne . o . . FIUASLUY d3UAILUzUN
(Efficacy) | (Effectiveness) | 3Suusslewil | (Efficiency) :
ﬁmﬁfﬂ + + + + N/A +4 +
Uszunvmvdngu No Ne No No N/A N/A N/A
ﬁ' i B 67,72,73, 67,72,73, 67,72,73, 67,72,73, N/A N/A N/A
Lo 308 90,91 90,91 90,91 90,91
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Reslizumab
. . | UseBnsenm Jseanswa dsgwnsild | UseBnsaaw . .
n1sUsELuA Jasnne ) v P . FAUATHUU dguAuuzun
(Efficacy) (Effectiveness) Suuszlyvy (Efficiency)
Uniin + +/- +/- +/- N/A +1
Useunvmvangu No ) No Ne N/A N/A
afionansdadgy | O 67,72,73, 67,72,73, 67,72,73, /A /A /A
AUTLENATTONE 90,91 90,91 90,91 90,91
Anti-IL5R

Benralizumab 18U Anti IL-5 monoclonal antibody #ifinisdusuusumiedu IL-5R alpha
subunit Ul Eosinophil tag Basophil LAATAYI19N159UTEWIN IL-5 U Receptors maaﬂqm%‘ha
n15Ues M IL-5 ﬁﬁﬂé’zyfymmzéju Eosinophil uag Basophil vi1lwiin1sanaswessziu Eosinophil 7
1uLﬁaL?jaLLaziuL§am uaﬂmﬂﬁﬁﬂﬂizﬁﬂﬁlﬁm Antibody-dependent cellular cytotoxic clearance
Favhanswaransiuau Eosinophil Tnease Benralizumab #sunissusesandinauaaenssunis
9IMsKaseUTEmAaNIFaILENluY A.A. 2017 Imﬁi’faﬂﬁiumﬁwﬂuﬂﬂw Fosinophilic asthma
919 >12 U wazmninhazinatielunssnwledasniauuuuiiadnsaynsuiu Ifidesanding
aamqw“ﬁmamqﬁ IL-5 uaz Eosinophil Fadunalnandnfiieatesiu Type 2 endotype®™®

Benralizumab U3¥1381lagN1520UUIA 30 mg AR 1N 4 §Ua v Fiastariu 3 A3 Ao

Apsaiiiodluvuin 30 mg vn 8 dUasi NaAETY Eosinophilic asthma wuindinsnevauasdty

ﬂﬁjmﬂﬂwﬁﬁ peripheral serum eosinophil >300 cells/uL™ '®
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(NP score 23/8)
* JESREC score 211

olfactometry, Serum

eosinophil

lalnuanuuanssegslifodfyues NP score
1 12 dUanih sgninangu

- AMAIN sULLUU . TYTLAT faudsildlunis - Risk of bias and
N15ANEN ' ¢ naudsevINg - - NANISAN®EI
nang1u n1sAnEI ' (o) Usziluwa strength of conclusion
Oykhman etal. | ne Network CRS w NP 6-14 VAS, SNOT-22, NPS, " Benralizumab fiUsgavsnmdningmasnlusinu -
2022% meta-analysis | (N = 3461) UPSIT, AEs, Sx rates, SNOT-22, VAS, NPS, UPSIT uae: 5x rates
) = JlsSpuiiisuiu Dupilumab wudn Dupilumab Tyiuaaws
29 articles Lund-Mackay CT score, fisnilunanedu fle NPS, UPSIT, Lund-Mackay CT score
Rescue medication Lag Sx rates
Cai et al. e Network CRS w NP 2-13 VAS, SNOT-22, NPS, NCS | ®  Benralizumab fusgavsnmlunisanyes NCS uag SNOT-22 -
2022 101 meta-analysis (N = 1913) UPSIT, AEs, Tlounin biologilcs &n 3 afia (dupilumab, mepolizumab, and
i omalizumab) 7 24 &Uai Inglifiauuenasiulusewing
7 articles Lund-Mackay CT score o -
Biologics 3 wUn
" nguiilsu Dupilumab fin1sanasues NPS wag NCS
finin Biologics wilndau
Wang et al. Ne systematic CRS w NP 6-18 VAS, SNOT-22, NPS, NCS, | = Benralizumab Wwaz mepolizumab TUszansan -
2022 % review and (N =779) UPSIT, Andngmasnlusnu SNOT-22, NPS
meta-analysis | 7 articles Lund-Mackay CT score " Benralizumab fuszdvsnmininemaen
Tud1u UPSIT wag LMS
" Mepolizumab fUszansnwanitevasn
Tusinu nasal congestion score (VAS)
Tversky et al. o RCT CRS w NP 5 SNOT-22, NPS, NBS Benralizumab 30 mg SC g 4 week 3 time then g 8 week (n=12) Low ROB (RoB 2)
202112 (N = 24) UPSIT, Placebo (n=12) i ,
* Severe polyp Lund-Mackay CT score . zaimﬁvl,ﬂj‘uferlraliiumab 1 endo‘sclopic NP scorle ANaIDYN
(NP score »5/8) m:ma:iagfufmguzu bziseune usldwumnuuanang
* Serum eosinophil agafitedAydameuiveaen
2300 cells/ul . ﬂumiamamsﬁaiﬁaﬁﬁ@ ¥4 Serum eosinophil Tungu
795y Benralizumab ileiiguiu baseline
" ldnuenuuananseneditdAnues LMS, SNOT-22, NBS,
UPSIT ifioutsuszvinanauilld Benralizumab wag s1saon
Takabayashi et e RCT CRS w NP 2-6 SNOT-22, NPS, Benralizumab 30 mg SC single dose (n=22) Low ROB (RoB 2)
al. 2021103 (N = 56) Lund-Mackay CT score, Benralizumab 30 mg SC q 4 week 3 time (n=23)
N . Placebo (n=11)
(phase 1) Severe polyp rhinomanometry, .
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dlevh Post-hoc analysis wudniinisanases (NCS = 2)
42.2% woujrsnAfelunguiiiiu ECRS wazlunduszéiv
Eosinophil ludengainisnevaussannissnuwiuinnid
Serum eosinophil finsaaude o/pL Tungulasy
Benralizumab

* Severe persistent
uncontrolled
eosinophilic asthma
(ERS/ATS criteria)

* NP score >2/8

* Serum eosinophils
2300 cells/pL

Serum eosinophil

eosinophil wag Lund-Mackay CT score
anasegsiidedAyiiafisuiunadasnaulie

fU2e 2 $eldamaldsu Benralizumab uusnuag
af 5% vo @

frulaglaisiodl@sunissnu

Canonica et al. o RCT CRS w NP 6 SNOT-22 Benralizumab (n=96) Some concerns (RoB 2)
2021104 (sub-study (N = 153) Placebol(n:Sl) ) . o D4 - Outcome measures
. . " naufilasu Benralizumab & SNOT-22 flanasiiaszfiu MCID
population) Severe grade of : N, Do o o o
) : (>8.9 Azuuw) WNnINAuAlASUBManed1slidud ey way
eosinophilc asthma - 4 % . e N
) i1 OR #gaUINMNUUARNIZNAUNL Baseline
using ICS >2 yr 4 )
. ) SNOT-22 >30
Have exacerbation AR L. e
) " wuradafeshifisUssasdsyiuausunsadndosfeiiunans
despite controller . o, o me oo
lungu Benralizumab snnninguevaensgislifided ey
Teiun Yanvi ladasniau T4
Bachert et al. o RCT CRS w NP 10 SNOT-22, NPS, NBS, Benralizumab 30 mg SC q 4 week 3 time then g 8 week (n=207) | Low ROB (RoB 2)
202210 (Multicenter (N = 413) ACQ-6, Sx rates, Placeba (n=206) ; o
. " ngudilasu Benralizumab i NPS uaz NBS anaaunnniinguil
study Severe polyp Lund-Mackay CT score, ve o e o
(NP score »5/8 with Isisuemasnagneliduddey
' Rescue medication " nauilasu Benralizumab & SNOT-22, Lund-Mackay CT anas
unilateral score 22) = e e e 4 A
* NBS2 unldwurnuuanasegsdliduddydefisuiueivasn
- e vy ey v N
 SNOT30 swm},1a:ﬂm%maj}miuzﬁmmlmLLama‘umaﬂ"Lﬂ Oral steroid 1]
upnenanuegaiitud A sEwg 2 nqu
Lombardo et al. | ¥en Observational | CRS w NP 6 SNOT-22, NPS, NRS, Benralizumab 30 mg SC q 4 week3 then q 8 week Low ROB (STROBE)
- . A vy ) - 3
2020106 study (N = 10) Lund-Mackay CT score, nquIldsu Benralizumab & SNOT-22, NRS, NPS, Serum




66 213615 9 A2 Ayn wazlunth

Uil 24 2tuf 2 : nangnAw - Suna 2566

ACQ-6, six item asthma control questionnaire; ATS/ERS, American Thoracic Society and European Respiratory Society; LMS, Lund-MacKay score;
LK, Lund-Kennedy score; NBS, Nasal blockage score; NPS, Nasal polyp score; NCS, Nasal congestion score; NRS, Numerical rating scale for

subjective pain; UPSIT, University of Pennsylvania smell identification test
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Benralizumab l#¥unsfusesaindrinamuanznssunsemniwazevesanisewini ieldlu
33w Eosinophilic asthma el ad. 2017 Tasfenudds CALIMA FalunAdeiivihlugie
Eosinophilic asthma 1306 s1elugug 303 wnidlu 11 Useing se1ing a.e. 2013-2015 glinsiidelasu
n153n benralizumab 30 mg WldRamilmn 4 dawitindetu 3 ads dededann 8 dUaitn 5 ads
TnglunsAnwinunatnafeslann reviessniau 1sadin nasnausniau Uindswe ledasniau lavialug
Hoyaundniau vaemds Uaadie o 19 Fawuliupnsatuiidlunguitldsuen Benralizumab wagnguil
lesuenaan'®’

Tuns@nwalnlugtheledadnay ldnurnatafesguusannnislden natramesnnuld taun Uin
W Aevewsniay lsadin danuldunndnsiuseninangunlasuen Benralizumab waseIviaen winy
UfAseRnislusumniaidaenuutnnsn wasligunselalunguitlasuen Benralizumab

dmunatnafsasuusdunis@ne OSTRO Tugithe 413 518 madhaidssguussiinulugthsannnii 1 51e
Iuﬂﬁjmléﬁu Benralizumab laun pericarditis 2 918 Wag gastritis 2 518 WazdN1399IANU Neutralizing
antibody 10% vesffthenguilldfuen Benralizumab udlsifimuduiusseninenisny Neutralizing
antibody tagn1siianatIuaee®

Summary of evidence
IINMITIVTINTRYANTANYIALNTNUNIURUUTTEUULAENNTIATIZVIBANU (systematic
review and meta-analysis) Saifundng1usziu ne Wudwﬂﬂaa%ﬁaé’ﬂLauL"?fya%’ai'mﬁu'%@%m’mgﬂmq
1nndn 18 FleFu Benralizumab fimsanaswesuuiniadaiaayn 91n15AAIYN 8INNTTIINITYN
Usziiiulae VAS uay SNOT-22 safisfimssunauiintuesadioddymsadndiofiouivemenn Tag
fignsnisinemsluiassasAliunndnsiungueviaen 81 Mepolizumab 81 Reslizumab €4alsiru
N53usedlagesinIseIMIIareuianIFowIN1 (USFDA) Lard1inamuanienssun1semtase1es
Ustinelne (e8.) dwsulinuielsdasnauFesaiuiuindneaynlutiagiiu Jadalungunisinw

MlainugduaylifnAuauniasivanguativayuiudy
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o v AUATN % o .
ielih) Y JEAUAILULLN G
nangu
Anti-I5R +/- Anti-IL5R (Benralizumab) Tuns$nwngirgledasniauizedesuriv
IndndsaYnTIdengannndT 18 U a1unsaanvuIn3ndnieayn 81n1san
N KAXDINIITINNWYN TINdEiNTTundunfaTueeeiliudidey o
Benralizumab fiauvaensie wakiniunissusedlaeditinau
ANENIIUNITRIMSHare1vesUsemalnglutag iy sauddivedninves
nsnwnideginedfiuuseansua wagUsednsnmaesen 39a3sd
nsAnwiuduneunasilulglunisdne
. o | Uszausdna Jseansna Uszvnsiild | Uszansnw . .
n1sussLuA Uasnny . o . . FIUASUUY ad3UALUSUN
(Efficacy) | (Effectiveness) | 3suusslewy | (Efficiency) :
v + + +/- +/- +/- +2 +/-
Usznvmdngu No No No No No N/A N/A
‘ 68, 90,
Lasuﬁl,aﬂmsé'ﬂq%q 102, 106, 68, 90, 102 68, 90, 102 68, 90, 102 68, 90, 102 N/A N/A
108

Anti-IL4R/Anti-IL13
ﬂ?llﬂﬂ’lii)@ﬂi]‘l’lé?l’é]\‘lﬂ’] Anti-IL4AR/Anti-IL13
Type-2 inflammation

Juinsdinlsaledadniausesisiuiuiadniayn (CRS w NP) dnfinannssuiunssniay
198,19 Yggupumlauiiiiigsieanieluasusniuiisendu Dendritic cell
AebiAnnsnszAuUNIIuesdadonty Helper T-cell Tildsuwdandu Th2 cell'™® FHwaq
Cytokine IL4 uaz IL13 nszAulidadenu1nviia B-cell wWasuwlaaulu Plasma cell vinthitlunisadis

A o I a g./l 111 P [ é’ (9] [ = . o
IgE M wmesipanshaumauliug ' IgE Nignad1aduainiziudaiony1y Basophil uag Macrophage ¥
nindumsundimngaeasueudiautug mnsunmelasuasuouiauduiuiisuluasaialy aziin
N13NTEAUNITYINNMUYDL Basophil ag Macrophage 1indsansiinana 1y Histamine, Prostaglandins,

¥Un Type-2 inflammation

uaz Interleukins nelinnssniavveailods Tunsssnwaallindiona1n 1wy Eosinophil, Basophil,
waz Macrophage W1dilaigaiminnissniay
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IL-4 wag [L-13

IL-4 uag IL-13 gnas1evulaeg Th2 cell wag ILC2 (innate lymphoid cell) {Wuwidn viaaesdngn

U2 095919119989 IL-4 wag IL-13

3un9n Sister cytokines fiasaninthiinisvhauiivudoutusgann
wiAntudofinadnduiuitu IR Fagnldleevis 10 way IL-13. ILAR useenidu 2 Usuam fe
Type 1 finulduuadiindensinsineg luvaed Type 2 nuiuusadisindenuaziwadeingu wWu
wadihmuazidoymaiumela IL-4 uay IL-13 AelshiAanszurunssniaunuugiu Midadenyn
Eosinophil Wushndnsiunaenaln dausnisnsedulifiAnnisasis 1gE vilimadumelalviedsnsedu
Wiunsaaead  Fibroblast luvaenay iunisadieauve Winnsase Nitric oxide wawiSen
Fosinophil, Basophil, k&g Macrophage iiifedeusnaiiinssnaunnntu fauandiuldi IL4 uay
L13  dwasewaduannvansviauenuilonn  Eosinophil  ssmidueadnduidenaiumela

114, 115

Fibroblast, Mast cell, Basophil, Wag Macrophage YBNMNBIINNALNNNTENEUVBINILALETR

Mvannvate IL-4 uar IL-13 ddwmaaanisinuvesnalnnislesiuressadividdugelsnniu

16118 JAnq5@nyn

NUIMSUa UMY IL-4 waz IL-13  Tuszansainlunissnunnnisiimissniaulamaniinig
111, 119

RIMISONLay 19U ann1991191UUe4 Filagerin, Ceramides, Wag Antimicrobial peptides
U99Aun15v191U499 IL-5 %39 IE Lilgsoeaiaen nMsUeauAISNILYeY IL-4 Lay IL-13 vilalae
nstesiulallil IL-4 wag IL-13 Juiudsuuu Basophil kag Macrophage lagagttnduiudisy IL-4RaL
FoHushsuiing I uaz 1L-13 111 12 denatiostunisynauees IL-4 waz IL-13 Tnganansoannisadng
f adldds 409%™ 120 12 fnnshndusiieanniseengsmunalndisiu e Dupilumab® Fudu
Monoclonal antibody AusmzAufy IL-9RaL subunit luilagiiussdnisevnsuazenansy (FDA) 16
Suseslien Anti-ILAR/Anti IL-13 @ansalaslunissnwilsa Atopic dermatitis, Asthma, CRS w NP lag
Eosinophilic esophagitis A3ugdlUiunssnymanta I@mLLamﬂalﬂmsaaﬂqmémaamé’qmwﬁ 9
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ANTIGENS

Eosinophils Antigen B hil ]
A3 Presenting asopns. Dupllumab
< o) Cells
y 4

AES &l

\ " = ‘
o D
Eosmophlls

o@‘\“

IL-4/1L13

‘/,O//

\/—Dupilumabx/

Macrophages

IL-4Ra yC IL-4Ro. IL-13Ral

Type | receptor Type Il receptor

nn# 9 nalnn1seeangnsvesen Dupilumab
ANTNUNIUITIUNITY

AMNMTNUMUITIUNTINNANYINITUY Anti-ILAR/Anti-IL13 TuUaelsaledadniauisess wudd
miﬁﬂ‘m%ﬁ@miwumuLLUUﬁizUULLa”mﬁLﬂiwﬁaﬁmu (systematic review and meta-analysis)

67, 68. 72, 101, 126, 125 &9 058wy Anti-ILAR/Anti-IL13 wWisuileufiu Biologics 81

RAeatowtun 6 atiu
wazdinsAnwkuvduiiegalaziinguatunu (randomized controlled trial : RCT) iAot 13
At %1% Tpefunsiin AntiILAR/AntiHL13 Wisuiisuiuemasniioun (usouid@unisinuelu
nauUsErINIRediu fie SINUS-24,52 531 11 n1s@inwn) uaglinunsfine) Anti-L4R/Anti-L13
Wisuifleuiu Biologics dulnenss agusmdeyanisinusiianismumuuuuilssuuuaznsiasgyied
11U (systematic review and meta-analysis) wagn15AnykuLduiag1aaziinguauay (randomized

controlled trial : RCT) wauanslumisiedi 9
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M13199 9 NITNUNIUITIUNTIUNUY Anti-ILAR/Anti-IL13 TdlugUrelsaledadniausass
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- AN sUuuu i STELLIan faudsnidlunis Risk of bias and
NISANE - nguUszvIng - - Nan1sANEN .
wangIu nsAne (19au) Usziluna strength of conclusion
systematic CRS w NP 6-13 SNOT-22, NPS, NCS, Dupilumab fiusgavsamaninevaen wag Omalizumab Tu -
review and (N = 1190) UPSIT. AEs U NPS, SNOT-22, UPSIT, NCS 8nviafiaziuu NPS, SNOT-22
) ) §in31 Mepolizumab
meta-analysis | 9 articles i i a A
lsifidaga UPSIT, NCS ifiiSouiiy
Wu et al. 2022¢7 Ne AEs Waeni1 Omalizumab, Mepolizumab
NnMsUTeuiisulagld SUCRA wui
Dupilumab fisgansamafianlu NPS, SNOT-22, UPSIT, NCS
Omalizumab Adudusiu 2 lu SNOT-22, UPSIT, NCS
Mepolizumab Atfususu 2 Tu NPS
Oykhman et al. Ne systematic CRS w NP 6-14 VAS, SNOT-22, NPS, Dupilumab fiAguun NPS, NCS, SNOT-22, LoS, VAS, LMK, -
2022 68 review and (N = 3461) Lund-Mackay CT score, UPSIT mmwwgaﬂ LLﬁlﬁtaEmalizimab; Mepolizumab,
. . Benralizumab vistunguiifiuazliifilsniin
meta-analysis 29 articles UPSIT, AEs, Sx rates,
Rescue medication
Cai et al. 2022 | ne systematic CRS w NP 2-13 VAS, SNOT-22, NPS, Dupilumab fAguuu SNOT-22, VAS, UPSIT, OCS, Sx rate, -
review and (N = 1913) UPSIT. AFs NPS, LMK #n31 wagdl AEs tiogningviasn Omalizumab,
. . Mepolizumab, Wag Benralizumab
meta-analysis | 7 articles Lund-Mackay CT score
Peter et al. Ne systematic CRS w NP 6-13 SNOT-22, NPS, NCS, Dupilumab fiaziuu NPS, NCS, LoS, UPSIT, TSS, LMK -
20211 review and (N = 989) TSS, UPSIT, LoS m“mmqu’“ Omalizumab
. . Dupilumab laifirnuuansnsegsivudAty
meta-analysis | 4 articles Lund-Mackay CT score P i oA o )
U84 SNOT-22 Wwalnguny Omalizumab
Tufthefil Asthma 531618 Dupilumab fAguun
NPS, NCS #ina1 Wiewfisuiiu Omalizumab
Tusfieisl Asthma uag N-ERD $3us1e Dupilumab fiazuuy
NCS Ana1 wletieuiiu Omalizumab us NPS laupngnaiu
o8 19dud Ay
Chong et al. Ne systematic CRS w NP 6-13 SNOT-22, NPS, Dupilumab flazuun NPS, SNOT-22, VAS, LMK. Sx rate -
202172 review and CRS s NP Lund-Mackay CT score FndlewlFeudisuiiueivasn waz s1eumMsianatIaLfes
) ’ lalunnsnariu
meta-analysis | (N = 1262) AEs, Sx rates
10 articles
Hellings et al. Ne systematic CRS w NP 4-13 SNOT-22, NPS, NCS, Dupilumab fiazwun NPS, NCS, LoS, UPSIT, LMK, SNOT-22 -
2021125 review and (N = 1178) UPSIT. LoS AnidlanSeudisuivemaen uiliunnsneiuednedided Ay
. . Weisuiiu Omalizumab, Mepolizumab
meta-analysis | 5 articles Lund-Mackay CT score
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Soler et al. %) RCT CRS w NP 6-13 SNOT-22, NPS, NCS, LoS SINUS 24, 52 study subgroup with Some concerns (RoB 2)
2022126 (N = 724) moderate tc? severe loss of smell by LoS score D3 - Missing outcome
Suberou from u l}jﬂmﬁlﬁ%’u Dgipitumgb fdazuuu NPS, NCS, SNOT-22, LoS D7 - Selection reports
GINUS 24. SINUS 52 Ainiemaen sinduiiienstiunans kaze1NITULEs
Tngnguifioinissunsaiennsfuniinguindiennisuiunans
n
Bachert et al e RCT CRS w NP 6-13 NCS, LoS, Rhinorrhea SINUS 24, 52 study subgroup with severe NCS and severe LoS Some concerns (RoB 2)
2022127 (N = 724) Symptom-free days = fhedldsu D‘upjtfmab ﬁimﬁ"‘ummiuLiidawajﬂjwiwaaﬂ D3 - Missing outcome
Suberoun from (SFD) Tngamnzlunguiifionnisguuss L%,asl,wummmuﬂwmmi D7 - Selection reports
SINUS. 24, SINUS 52 (SFD) wdsanfnaunisinwluil 6 waz 13 1oy
Bachert et al Ao RCT CRS w NP 6-13 SNOT-22, NPS, NCS, LoS | SINUS 24, 52 study subgroup with Some concerns (RoB 2)
2022128 (N = 720) * Onset of response (improve NPS, LoS in 16 week) D3 - Missing outcome
Suberoun from * Maintenance of response (not worsen after 52 week) D7 - Selection reports
SINUS 24, SINUS 52 * Durability <va response (improve 80%yin all visit until 52 week)
" {heiildsu Dupilumab flen1sidundiemaennielu 4 ey
(Onset of response)
" e 829% flemsinetilea 1 13 e (Maintenance of
response)
»  {heensituethation doy 80% ynadmdRinnuuny
52 dUati (Durability of response) fimaidsuuvadly
WAL 479 Tu NPS, NCS, LoS waw 62% Tu SNOT-22
Bachert et al o RCT CRS w NP 6-13 SNOT-22, NPS, NCS, SINUS 24, 52 study subgroup with Some concerns (RoB 2)
2022138 (N = 724) UPSIT, LoS, * Level of serum eosinophil (cut point 150 / 250 / 300) D3 - Missing outcome
Suberoup from Lund-Mackay CT score * Total IgE (cut point 100) D7 - Selection reports
SINUS 24. SINUS 52 * Co-existing type 2 condition (Asthma, Atopic dermatitis, and/or
non-steroidal anti-inflammatory drug-exacerbated respiratory
disease)
" feilléi3u Dupilumab fiAziuu NPS, NCS, SNOT-22, UPSIT,
LoS #ifnTremaen Tusswirenaugesifine Type 2
inflammation ¥ 6 gy lalunnsnsifuagsiiteddy
Mullol et al. e RCT CRS w NP 6-13 UPSIT, LoS SINUS 24, 52 study subgroup with Some concerns (RoB 2)
202212 (N = 724) UPSIT < 19 (vAnosmia) and UPSIT > 19 (Non anosmia) D3 - Missing outcome
Subgroup from = fedildsu Dupilumab fmzuuu LoS, UPSIT Andnenuaen D7 - Selection reports
- Lt,azﬁmzi'gu%ﬁﬁﬂmmu UPSIT < 19 (Anosmia) anateei1edl
HedAglunguildsu Dupilumab
Mullol et al. o RCT CRS w NP 6-13 SNOT-22, NPS, NCS, SINUS 24, 52 study subgroup with N-ERD Some concerns (RoB 2)
202113 (N = 724) TSS, PNIF, = fUhenldsu Dupilumab fiAzuuu NPS, NCS, LMK, SNOT-22 D3 — Missing outcome

Lund-Mackay CT score

TSS, PNIF finnewiaen siangueoerUefil/lifinnae N-ERD

D7 - Selection reports
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Subgroup from
SINUS 24, SINUS 52

Tnefi NCS, SNOT-22, TSS uae PNIF Andrenmaon us NPS lai
usnsineiulunguiieniianie N-ERD

2019 136
(SINUS 24,
SINUS 52)

Sinus 24 (N=276)
Sinus 52 (N=448)

UPSIT, AEs
Lund-Mackay CT score

Dupilumab 300 mg SC g 2 weeks for 24 weeks (n=143)
Placebo (n=133)

SINUS 52

Dupilumab 300 mg SC g 2 weeks for 52 weeks (n=150)
Dupilumab 300 mg SC g 2 weeks for 24 weeks

D3 - Missing outcome
D7 - Selection reports

Lee et al. 2021 | n RCT CRS w NP 6-13 SNOT-22 SINUS 24, 52 study subgroup with Sorne concerns (RoB 2)
(N = 724) EuroQoL-visual analog Asthm? N-EBE;Before and afZer surgery D3 - Missing outcome
Subsroup from scale (EQ-VAS) . @U?aﬁlﬂiu Dupilumab mzLL‘l:u ‘SNOT722 Llfsy FuroQoL— D7 - Selection reports
SINUS 24. SINUS 52 visual analog scale (EQ-VAS) Ainanenuaen iegthe Asthma,
N-ERD uar uazngulasuenneuviondnisitfn
Hopkins et al. Nle RCT CRS w NP 6-13 SNOT-22, NPS, NCS, SINUS 24, 52 study subgroup with timing of usage to surgery Some concerns (RoB 2)
2021132 (N = 724) UPSIT before ESS (.<1’ 1, 2, 3, >3 year) after ESS (<3, 3-4, 5-9, >10 year) D3 - Missing outcome
Suberoun from Lund-Mackay CT score u éﬂmﬁlﬁ%’u Dupituma? fazuuu NPS, NCS, LMK, SNOT-22, D7 - Selection reports
SINUS 24, SINUS 52 UPSIT Aifindnenviaan ‘VT@ﬂaﬁ'ﬂﬁ%ﬁmﬂ‘auw%awﬁdmiuhﬁm‘ium
F1szezna lag NPS, LMK agiindilunguvdsinga <3 U e
Weufungundsida > 5
Bachert et al. N RCT CRS w NP 6-13 NPS, IL-5, Periostin, SINUS 24, 52 study subgroup with Some concerns (RoB 2)
2021133 (N = 724) Eotaxin-3, Total IgE NPS and Biovmarker of type 2 inflammation ) D3 - Missing outcome
Subgroup from = fUaedildsu Dupilumab fiazuuu NPS Aty usiliduiusiu D7 - Selection reports
SINUS 24. SINUS 52 Biomarkers 84 type 2 inflammation ndslasunsSnweig
Dupilumab
Fujieda et al. o RCT CRS w NP 6-13 VAS, SNOT-22, NPS, NCS, | Dupilumab 300 mg SC g 2 weeks for 52 weeks (n=16) Some concerns (RoB 2)
202113 (N = 49) UPSIT, AEs Dupilumab 300 mg SC q 2-4 weeks for 52 weeks (n=17) D1 - Randomization
* NP score »5/8 Lund-Mackay CT score Placebo (nzllé) D2 - Intervention deviation
with unilateral >2 = fUedldsu Dupilumab fiaguuu NPS, NCS, SNOT-22, VAS, D7 - Selection reports
* previous ESS or LMK, UPSIT Aninenviaen
OCS in past 2 year " puseeunsienadiades Nasopharyngitis Tungulasuen
Laidlaw TW et al. | Al RCT CRS w NP 6-13 SNOT-22, NPS, NCS, SINUS 24, 52 study subgroup with Asthma Some concerns (RoB 2)
202113 (N = 724) Lund-Mackay CT score . gﬂwﬁlﬁ% DupILurlwab‘ i‘@mjj:u NZ’E, NiS, LMK, iNOIT-Zf, D3 - Missing outcome
Suberoun from PNIE. AEs PNIF findnenviaen ‘m"ﬂﬂfjuEJaaQﬂaamuﬂuuﬂwaziiﬂwmiauﬂaa D7 - Selection reports
SINUS 24, SINUS 52 ’ wilsluansnafiussning nqugeediaenil/hiinzlsadia
" wunenumsiaradnfss Nasopharyngitis, Headache,
Injection-site erythema hiu,mmﬂ'ﬂamnnfjuﬁlﬁamaaﬂ
Bachert et al. o RCT CRS w NP 6-13 SNOT-22, NPS, NCS, SINUS 24 Some concerns (RoB 2)
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* NP score 25/8
with unilateral >2

* active symptoms

then g 4 week until 52 weeks (n=145)
Placebo (n=153)
" eilldFu Dupilumab fiazuun NPS, NCS, LMK, SNOT-22,
UPSIT Aindneviaan
" wunenumMsSiaratLAes Nasopharyngitis, Headache,
Injection-site erythema lsiusnsarnnguitldmasn
= {imsfAnw Subgroup analysis Ma18UITY AIAITINE19AU

Bachert et al.
2016 ¥

N

RCT

CRS w NP

(N = 60)

* NP score >5/8
with unilateral 22
* active symptoms
* no previous ESS
*no OCS and ICS
within 2 month

SNOT-22, NPS,
UPSIT, AEs,

Lund-Mackay CT score

Dupilumab 600 mg SC loading dose
then 300 mg SC g 2 weeks for 15 weeks (n=30)
Placebo (n=30)
" eilléFu Dupilumab fiazuun NPS, LMK, SNOT-22, UPSIT
fniflenFeudisuiuevaen
" NUTINUNTAARATI9ABS Nasopharyngitis waz Headache
Tiupnsnsannauiildemaen

Some concerns (RoB 2)
D3 - Missing outcome
D7 - Selection reports

NPS, Nasal polyp score; NCS, Nasal congestion score; TNSS, Total nasal symptom score; TSS, Total symptom score; LoS, loss of smell

score; N-ERD, NSAID exacerbated respiratory disease; VAS, Disease severity, PNIF, peak nasal inspiratory flow; SFD, symptom-free days
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AuANYLYaRUIENENTaRSUIiET Anti-ILAR/Anti-IL13

MnuuImensinugiheledasniauiiess EUFOREA® uag EPOS2020" Siduuziiilidentden
Biologics iué’ﬂw%ﬁaé’ﬂLaULd;a%’aiJizmmﬁ 2 (Type 2 Chronic Rhinosinusitis) @alyineuauessianis
SnwusllFFumssnunianzaumumnsgy - wagiunsinwdmensiidalnssaynuaglodasmendes
Bulnalavuda Snsta FDA lelnnssusesnslden AntilLaR/AntiL13 (Dupilumab)™® Humadenly
ftheleifasniauiFediniuindniyn aunudnunsvositiefiausofivnsantdior AntiLaR/Ant
IL-13 faeludl A finsletiasniauiosemiuiadnisayn Sslinouaussionsing ulildsunisinw
fmngay Rarsanswiudadvatuagudu wu Msesundulsadin (Asthma) wie a1y N-ERD Lusfu

LUINIINITUSUI581 Anti-ILAR/Anti-IL13

INMSANEINITUIET Anti-ILAR/Anti-IL13 Tugtheleladniauseseniuiuiadniaynlugivg
Tnans@antulanams (subcutaneous injection) TuATawsn 600 mg (Initial dose) kag 300 mg N 2
dUai v3e 8n 300 mg N 2 dUai (laisieadl Initial dose) Hszeziialviensewing 16 fa 52 §Uai lay

anansalvinluivenadiesesanuaynla > =7

Usz@nSnmuasen Anti-IL4R/Anti-IL13 TumsinendUleletasniauisadesiuiuiadnsayn
B A5Ussifiunanssnuinag Subjective outcomes

ANINUMIUISTANTSEAAEITosnUIATLULeINIINIaRYA (TSS) maq;ﬁﬂwﬁ%uaehaﬁ
toddqilowSouiisuneunazndsnsinnlunguild3uen Dupilumab lag Bachert uavmuy'™
MBNUHAALILLUDINTN9AYNTeUTEITUAT TSS 58939 0 T8 9 Azuuy wudmdsnssnw nauildiuen
Dupilumab eiflsufugimaen fif1 TSS anauade —244 (95% Cl, —2:87 to -2:02,p<0-0001)
Sofinsamaieeimsvnaaynudazenslaun enmsdnayn (NCS) mslénauanas (Loss of smell
score; LoS) waw Azuuuawannsnlumsszyndulaeidunisamauuy UPSIT nudensvianuaiinad
ﬁﬁuaSWQﬁﬁaﬁwﬁmLﬁaL'U‘%EJULﬁfﬁudauuawé’ﬂﬂﬁi%’ﬂwﬂuﬂﬁjmﬁlﬁ%’um Dupilumab lefiaufuemaen
NAAZLULENTNINIYNTIUTEITLA NCS 5311919 0 B9 3 Azluu 99nM3Ane SINUS 24/52'% wudmds
153791 nguilésuen Dupilumab eiisufuemasn a1 NCS anagiads -0-87 (95% Cl; ~1-03 to -
0-71,p<0-0001) HAALIL LoS 5897319 0 f¢ 3 AZULY TI891UNE LoS anauads —0-98 (95% Cli-1-15 to
~0-81,p<0-0001) uazAzkuUUANARNTaluMIITYNAUlAeLduNTATIAUUY UPSIT senine 0 fa 40
AzLLY NUTlAzuLUATY 10-52 (8:98 to 12.07,p<0-0001) %&WINFAMUHANITS NWTIszEzan 13
oy
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A15USZEIUNANITSNYIA Y Objective Outcomes
anwazannsaaendawdulaglay (Nasal Endoscope)

PNNINUMILNSANIYEa RCT Tifeados nsfinwilag Bachert wavmmy SINUS 24/52%
wuidlewSeufisunounasndanssnm AZLUUIINNNTABINADIAYN Nasal polyp score (NPS) Usziiiu
A1 NPS 5ewia 0 9 8 Avuuy fauegeideddnylunguitlésue Dupilumab efleufunguilasue
viaen Senanadads —1-80 (95% Cl:-2-10 to ~1-51, p<0-0001) NAIANFANAIUNANITTNY fiszuzioan 13
wou TndlAssiudun1sfine1vlinnsnuymuLuuilssuulagnsIATIEie NI (systematic review and
meta-analysis) Ing Wu lazaug®’ FeRRuWuT A.A. 2022 71 NPS anasiads —1.89 (95% Cl:-2.15 to
~1.64, p<0-0001) waziilowUFeuifisuiu Biologics uf wuin Dupilumab fszdnSamdndy lunisan
AZLUL NPS 18301550191

anwuzINENYLSIRBNNINBS (Computerized tomography: CT)

msAnwlag Bachert wavmmiz SINUS 24/52'% wudndlewfeuifisunounasndsnissne ns
ﬁméhsuaaL?J'aqlszjﬁfamﬂmimamaﬂ%méﬂauﬁama% (Lund-Mackay CT score; LMK) Usziiiuan LMK
5891919 0 14 26 Azkuy §iA1 LMK anasade —5-13 (95% CI;-5-80 to —4-46,0<0-0001) fitustnaiided iy
Tungulé¥ue1 Dupilumab ifleifisufuemasn wdmnAanumanisinuiszezioa 13 Weu lag
#OAARDINUNUNSANYIBTANITNUMIULUUTITEUULALNTIATIEYRRIU  (systematic  review and
meta-analysis) 108 Oykhman wazAnz®® FeRRuiluD e 2022 wud LMK anawade —7.51 (95%
Cl:-10.13 to -4.89, p<0-0001) waziloiUFausiaudu Biolosics 39 wuin Dupilumab SuUszan3an
Analun1sanAzuuL LMK

Objective measurements 5146]

nsfnwlag Mullol wazmns '™ waz Bachert uagaz SINUS 24/52'%° lausuidiuan Peak nasal
inspiratory flow (PNIF) Tunguftheledadnauiossiuduiadnisayn fifinnag NSAID exacerbated
respiratory disease (N-ERD) isuifleufiunguitlaifinme wuiieuuasudsnissnu a1 PNIF Aluoens
fifuddnlunaulésuen Dupilumab Weifisusunduiilésuemann faosnguedisideddy tneleia
ShiauiFeseruiuindnsyniiiniag N-ERD wudien PNIF #%u 52,05 (95% Cl; 39.7 to 64.40,
0<0:0001) lifin1ay N-ERD wuter PNIF iy 33.11 (95% CI;25.48 to 40.7¢ p<0-0001) laeiile
Wisudleuisaeandy wuhnguledasniauiFeseufiuiadasayniifiony N-ERD dd PNIF Aty
unninguitliiinng N-ERD wiidleAnamsadfudliunndsegnaiidoddgmeada
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" nsUssidiunantsinedennnmain
nsUsziuAuNWBInduW1elsA (Disease-specific quality of life evaluation)

HANTSAN N IUAILYDIALUUUAMANINGIN Sino-nasal Outcome Test (SNOT-22) 581314 0§13 110
AZLUY FaN15ANWILUY RCT wagnisnisAnuiadianisnuniukuuiiszuunaznisinssoiuiy
(systematic review and meta-analysis) WuALUANEeEiTd Ry WoFeueudeuuasndanis
$nwlunguill#3uen Dupilumab wazevaen MMl zviodunlay Bachert waganz'™ SINUS
24/52"% Wuimdans¥nwiaAn Mean difference sywinanguitlé¥uen Dupilumab Wiguiisuifugvaen
Ay -17-36 (95% Cl; -20-87 to -13-85, p<0-0001) N15AnwIlAe Wu wagAuz®’ wuin Dupilumab
fivseansnmlunisanazuun SNOT-22 SiAwiniu -18.95 (95% Cli-21.71, -16.19, p<0-0001) Fandne

6770 gejnalsAnuainnisAneUSeuiieutu Omalizumab  wunlidl

124

AUNAAINAITILATIZHNDALIUDUE
ANUUANANEENTEEAY 91nlATIzieANIU 1ne Oykhman wazaAnz® uag Peter WazAne

B Aq55nENuLiY

nnMslAeiofuulag Oykhman uagany* wuinngudiléiue Dupilumab aunsnanalny
Sudhlunsidielnssaynuazletasnendeadulaalay (endoscopic sinus surgery) léinnndingud
§Susmannesnalifudfny fifouas -16.35 (-18.3 to -13.48; RR 0.22) uagiidnsmsideraifesesdiasu
‘fiaaﬂdwmjmﬁiéﬁmwaaﬂ@ﬂﬂaﬁﬁaﬁﬁﬁg fi%eay -21.73 (-24.61 to -18.22; RR 0.32) @siiUszansnma
fanuloIeuifisudu Biologics du

AMUUARAABYBIYN anti-IL4R/anti-IL13

#1291 Dupilumab 1¥u Monoclonal antibody Tungal anti-ILaR/anti-IL13 Al#Funisfuseuas
DLYINNBIANTOIILAZEN Useinaanigowiini (US FDA) Wihanldsnwivnendin dausd a.a. 2017
fredousd  TsrRugluifvsfifinsuussuiunandeguusann  (Moderate to severe atopic
dermatitis) waxlul) a.a. 2018 Federsddmiudiaelsadia (Asthma) stearlud) 2019 Dupilumab LHu
anti anti-ILAR/anti-IL13 Wessdiaier Aldsumssusediannaniulfiflesnunngledasnauioss
Smiudndmeaynilemssuuss Tumesnuifwensnumiulaonisves Dupilumab Liteswinden

nadnafeeinulaannasiden Dupilumab
nguUszvnsglugnaly

a1nstadssialdsuusainulaveslunsaisnuvangledasniauisedisuiuiadasayn  sae
Dupilumab laln a1n1sreveevdslnssaynsniay (nasopharyngitis) 81n15UNATYE 91N15488ANAY
lva war 91N 1SRAIHLASTIUSANYiNASUIMISEN (injection-site erythema) usnanilenisnnulaly
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Uaeloun 01n153ndnIaynugas 91n15iaugas (worsening asthma) @1msle @1n1svaenaNsnEy
amstimnnde 81n1sedniay  (conjunctivitis) Wudu®® 2 10 Jaqiudilinunissieaueinis
PaAesun UL sduTusiunslYen Dupilumab sgedaiay

nanguaueyu

T A.A. 2016 Bachert C warmme ™ ldvinisfinwiuseansninvesnislden Dupilumab sy
mnmssnwdenmsldsadesesfiamerlusledasnavFesinuduiadmyn  Tnedunisfnw
viagusaoens (RCT) Untla 2 e Tudraudsznng 60 18 Tnsutsoonidu 2 ngu Ae nguilldsueass
(Dupilumab) 30 518 LLazﬂdmﬁlﬁ%’uamaaﬂ (placebo) 30 518 Wwan 16 dUai uasRnauenisee
ATV 32 da wuinguiitedilatuenaidionnsiiafssnnninguildiuemasn ensinutes
figaleun ermsensnenesndstnsaayndniau Anlu Sovay 33 Tunquilldemasn uaziesas 47 lu
nauiildenie ensfiinduiiviundiviinisuimsen Andudesas 7 lunduilldevaen uazdosa 40
Tunguitlsienass uazernstandswy Andudosas 17 lunguitldemasn wagdosay 20 lunguitldenate
nuBLOIMITaAsTiguLsiuaL 7 519 Taodudtheildumasndiuim 5 19 ensthafesd
Antuie enmsydunarsdniay emmeonausniay ennstiaia ensUndies warensiiniugas
n 2 910 dndunguiildfuenassfiensiiusingfe emsviesn wazmaiRaUFATo R aUMR
Uimsen lanusenunsdedieluemided

Tt 2019 Bachert C uazauy'™ laseanuanudasndevenislden Dupilumab lugdqeluda
SnuauEosehuiuindnisayniifionissuuss Tusevitaaendnislden Dupilumab un 24 way 52
&Uasi luusenns 276 319 uag 303 TenNEdu wuilunguiifanunissne 24 dUamwidu ngudild
gaen (placebo) T unuuszvnsAndudosaiinadrafsunnninguildenads (Dupilumab) ulsl
wutdAn1sana (Fesay 74 uag 69, 95%CI -13.04 — 0.08) g1MssinIsTenulann Aeresnadns
WNNEU 91MTIAAANIYNLEAT BImsUnATEE emsiamaasivnaiiviinsuImse e
uelas uaz emsideaduenlva Andudosar 15, 12,9, 8, 7, uaz 7 swddiu  dndunguiitaeiviinns
Snwserlles 52 dUnsi wunguitldsuenase Teo1nisle vaerausniay Uaemnde Woymsniau 16
wnninguiilésusmasnidntios uenanddmugiinsainninamediadenuidledlufiagsfiaund
Ieduau 3 eluffthedildsumssnwmeenaie

Tud 2020 Mullol J uazaaiz'® thnguuszansiidrsndunis@nwives Bachert C uazaz'™
anznguiifileadniauiFediuiuindmaaynwtuiinglresnduiunssniauiililvadesess
(NSAID-Exacerbation Respiratory Disease; N-ERD) WA 204 9188YMTIATIELLRY NUIINGY
Aldsugniiiinenumainuainudssiosninguiildemasnituiu Gesay 702 uay 79.3) lngerns
finueslaun e1saenesduayndniay o1mstindses wavenmsideaduailua eInsthafesis
msnenuliwndannguusznnsiliiinnghdesnguiunssnauililvafesoss
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Tud 2021 Hopkins C waganz'™ lhnguuseinsidngiun1sfineves Bachert C wazmns '

uwsziuenngy  Junguiliweldsunsindaledauwasnguiegldsumsiidnus 1 asauly
Ansnuoinisilussesnan 24 dai  wuheUEnisianatiadedtungudUleildemvasngniingu
AdleflaenseiinguilidinednFunsidawazngulesun1sHAn

Tul 2022 Kilty SJ waw Lasso A IfvinnsAnwiindounds TunguitheledasniauFess
faiuindmaynendelutssmauauin Aldsunisnudie Dupilumab Swauiavan 53 518 18y
fihensldsumsnindaletda a8 s1e (Gevar 90.56) Suunsivesnislédfuet Dupilumab laetade 23
a1 (6-36) wusreunaAeratradedudiag 5 918 TnsennsiAntuldun o1n1sunsdans it
USnadiviin1suimse enmsmus en1stieaade 91n1sle wagensiinugas

Tud 2022 Corso wagmug * lavinsnelaenisdaunnainaniunisalass (real-life setting) Tu
felfasniauiFessufiuiadnsayniitonisyuusuarauaulden swau 57 1o Eunmsine
senslii Dupilumab isduainnsshwdenisiugaiesesdaned fAnaunissnvnduna 1 3
wuigtheyneansanuieeinsinadsdldduegned  ensthadesdinuliun  ensandswyla
InsuMdNMsSUsASifiaes 1 518 ean1seNSnLEU (conjunctivitis) 7l dudesnsnissnudiaiu 3
518 nuiimsifistuveadnidesuiviindledluflanisly 4 §Uniusnaasnsinem 18 .18 uazlinuns
iwmummﬁ’mLﬁmﬁqmmmﬂiwmuﬁ%’aﬁ/

Tl 2022 Swisher A R wazang'™ lasiusiudeyasinislifieUseasdainnisiden Dupilumab
Tuftheiifdeustnnlsnlsdasnauiotuiindneayn lsefin uaslsefiugiuifomils a1nszuu
U fsUszasiainnislden (The Federal Adverse Event Reporting Systern; FAERS) a7
1AEBIANTTEIMNTHALET UseinAansgalusni (The US Food and Drug Administration; US FDA) lag
swsdeyadaudifou unsan e 2019 fa Weu fguieu e 2021 wuhfinsmenueinislifs
UsvasRannenan 3 Toustansiuieimn 12,562 518914 I‘iﬂl%ﬁﬁﬂﬁﬂLﬁ‘UL%@%QﬁﬁﬂﬁU%ﬂ?lﬂ’N%ﬂﬂWUﬂ’ﬁ
eueMItafes 911 ey Tnenuensiszuuiamfuazuinaiivinseesiigaifesas 20
W fufavids Mulands ensuasiivinauImes mushge nsinuAssiiauinumen Sesas 6
Wy fum suks mdniau emsiadesiissuundudouasnszgn Sosay 6 1y enmsUmnndevie
néaiouru- venanifmuanstrafesiussuulsvam Sovar 6 WU oInsURATYE 9115
pIMsusUNdURAUNG  wazemstnafesiiAntuaynuadleda fesar 5 wWu mevesdiuaynsniay
91nsladasniauueal kazenisidannailia

TumsanenilatinTinsgisnsudsding (Reported risk ratio; RRR) TaHatnafeeviaby Tu
naufiheledasniauiFesiuiuindmaayn Taowudn RRR luiais Aaudu 0.84 (0.7, 0.92) Wealftey
fumandle uaz RRR lufthefidengannndt 49 U Andu 1.12 (1.04-1.22) Wewisuiugitheiifonedes
A sadhaAssiiguusmuiwemell Reported Odds Ratio (ROR) 1.37 (0.91-2.14) wag ROR Tugtiay

fifloguinnin 49 U A 1.39 (0.93-2.08)
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Yoyaluvszmalneannsdudy  SsliwunemAdeidussuufoiunnasnfovesnsld
Dupilurab luns¥nwilsaledasniauFesshuduindmynlutsmalng uafinnssenueinislafs
UszanAtufinluagusieauoinishinelszasnannslden Usednl w.e. 2564 (Spontaneous Reports
of Adverse Drug Reactions 2021)'* dmvinlasaudiihse annudasadeiundniamiavnain dinau
AruznssINTeWNskare Tnelunsussdudeyaavauious © we. 2527 8 wa. 2564 Tnewunis
srnumgnsailifisUszasdane Dupilumab $1uau 6 wmnisal SeleasBendsil

91IMIANURAUNAMIRMTS 1 menisel  seRuAUduTuS 919avly

RIGHITY 2 wmsal - seAuANdNILS Wanunsaseyseau
Avidanaaaen Lwgnisel  seRuauduus lanunsassyseau
nszeuliAnitu 1 wnn1sal  seAuANANIUS Wanansaseyseau
9INAY 1wgnsal  sgRuanuduius launsassysyiu

(% '
Y a vV ¥ L% 1 I A Y

% a S o v . = '
ildayaniineutalesuazdaldaunsassyindiduiusiunislden Dupilumab viseld
1 a oY 3
NAUUTEVININLAY: FATAIATIA

Tuilgtusilimutoyafivmeiazativayunisly Dupilumab Tuanifsasssdmiudeusdisn
lodadnauEodeiniuindmeayn  WesmnlaifimsfnwamningsiiviinisinwenmslifisUszasdly
an3senssd  wuilaniddeludninnaosiisenssd LLazmiiﬂEmu;:Jﬂ’JEJLawwziwﬁiﬁ%mi%’ﬂmﬁw
Dupilumab Tuseminnismensssicedevstaun uaﬂmﬁamﬂmaﬂéﬁﬁaé’ﬂLaUL'%a%’qﬁamﬁu%ﬁmamp
mmmm%ﬁumuﬁiwana I5G YasnImasnsaruludunslaniesruulvalisuienvassn Sadululei

&1 Dupilumab aﬂmiamEJmuf\]mmmﬂﬂavmmmmqmaﬁlﬁ144

fisreaunsneaadlias w8in Cynomolgus 7idensssa 163un1353n Homologous antibody T
sio IL-aRaL Tusuldfavils dUaniar 1 ade TutBunm 10 whvesuuageaniuugiiluuyws (Maximum
Recommended Human Dose; MRHD) sausissazdansasiifinssuiunsasieforaufameunnon wa
ns@nwldnuideonnistinfsdduninisasneieizremisn waenssuniusiuglauiuvemisn lagi
nsdanavisnadiiautiseny 6 U

Ut A.A. 2021 Khamisy-Farah Lagmus!® memmmﬁ%’&ﬁsaumu%’amaﬂ'mﬁhswi’mwﬂ%’mﬁ"a
Tan (VigiBase™) Wiimunlngasdnisewsiolan (WHO) mﬂsuamamisﬂmmmmﬂmwwmmm‘wm
94,065 91M13 A1 37,848 F18M WUl 36 iwmuwamwuﬁﬂumﬁmmsn WUIANITUTAEAULDY
21 918974 Usznoume ﬂﬁLLV]WIﬂ@JWHSﬂUL%G;QU‘] 8 918 uafmﬂumwumwmmiﬂuaﬂmgﬂ (ectopic
pregnancy) 1 518 gﬂﬂiiﬁﬁﬂﬂz&ﬁ%ﬂ@ﬂﬂ@@ﬂ (heterotopic pregnancy) 1 578 nmgassnlufiv (pre-
eclampsia) 1 518 Qdﬁ’mé’%mﬂfiaﬁ’muﬂ (pre-term premature rupture of membranes) 1 518 Wag
msniuvdemdinaen (neonatal jaundice) 1 18 eghslsfmudiolinszimneadd  nduldny
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ANUAUNUSTENINIDINS LURIUTEAIATUNITAIATIA InednsImnuLdee (Odds Ratio; OR) dataenin 1
gnIuNIzRIRTINTdlulazuenuagn (heterotopic pregnancy) i OR 21.66 (95% ClI 2.95-159.02)

Tl A 2022 Shakuntulla F uaz Chiarella® s1emuunaruiififevnifenfuaudaonse
¥83n3l9 Biologics dm3uTin1s$nun Atopic Disease 5871319n13#H3ASTH WULiBIdde 2 sidei
Dudnwazdanaluirsmihdseglunszuiumsmnnndeya fseaininesieseidiialud aa. 2026
waz 2027 1% uagnantanssenugUlsianiesng (case report) 31U 7 518910 lagan3
fansadiia 7 :e TE¥umsdnwde Dupilumab ludeusilsfiugluifmds S 6 19 8n 1 918lu
FaUsT Pemphigoid gestationis WuARSRIASIATT 7 578 @usalviiansnseadniiun Tngllny
mnuAaUnAveseTeglumanunse uiduiidunnd 7 1 nefiiimseaeaneuiivun uay 1 1efinisni
hwiingusnaaentiosniiuni

nauUsTYINITNLAY: negeliuuyns

galinutoyaatiuayuinny Dupilumab TudUNYBINTAT NAFBNITHENLIUNTBMTA WASHA
YoINULINUIIANLASU Dupilumab dawinmsn usiegslsioy lwana 1gG ansanuludiuuves

wegabiunynsnalule dadunisitarsanly Dupilumab TunissSnwilsavemgalviunyns Aasiansands

1145, 147
L]

NATNLALINDILLAATUADNTA THATIUALIINS L AYATILAZNATILALIINTANLITANTUD
1 a v g’ 1 = g
nguUszvnsiiay: fg9eny (18asus 65 auly)

LunuanuusnsivesnuUaendievenisideuasnatnafedluggeeny WellsuiugUlsiiony
teand1  warlufenudnluidesususeivelulssrningulaeny'® sgdlsinmunislderiideniny
5riInTE I

nguUszynsiiay: nguUleniauuNnsamedu vive 1n

galinulindnguandsendnwimansenuludienilymnmsvhawvessiuniels  saudianis
USurunaenlugiiengudangnn’® egdlsinuaasideniismenusednge s

Ufisensendneen: dadu'®’
o a v v a dil’ < . . A o (% 13 .
LUTUAYINITIUIATULTBLUU (live Vaccines) ¥augNvinN153nwIne Dupilumab

dmsuintudenig (non-Live vaccine) linunnuunnei1aaen15a319 Antibody MgnnsAuan
AU TENnINaUeNTue1 Dupilumab wag fUiefsuemvasn (placebo) Tuauide

aglsfinu mededninvessuiudeyatunslden Dupilumab Tuns$nunlsaledadniauizess
Suiusadasaynlunguuszunsielde NsAnmUNaN1ISNYLardeyanuUaanieansaiy
notladluszezend
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Summary of evidence

1NN55IUTIMTBLANSANYIAENIINUMIULUUIITEUUKAENTIAT 81BN (systematic
review and meta-analysis) afundngiussdu ne wuiiheleasniauiFesiuiuindmaaynony
1 18 TL3U Dupilumab fn1sanasesuuIn3adeaeayn 91NSARTLN BINNTTIMNNAYN Useiiiu
1ng VAS uag SNOT-22 Qﬂaaﬁlﬁ%’um:ﬁmﬁ"un?iuﬁﬁ%uaﬂwaﬁﬁaﬁﬁmwmﬁﬁLﬁaLﬁauﬁumwaaﬂ
swfseniiuszaviamgaiedisutu Biologics du Tneilsnsnisiine nislifisuszasdliuandnatungy
g1vaan  Dupilumab  HIUNNITUTRILAYBIANITEIMNTUAZEIUINANSTEN  (USFDA)  wagdniineu
ALgNIIUNMIEILasseITEmAle (e8) dmiuldsnwiftglsdasnauFesiniuiadnisayn

agalsinuunmdasinsandndengiisnacliemunasiogiainzay  elnAnUselovivagd

v 1 dl
ﬂ'J'TﬂJQJJﬂWﬂJ’]ﬂV]?i@
o o
ANLLUSUIIIU
Y v AMAN v o
WIVD N SEAUALULUN a3y
nangIu
Anti-IL4R Ne ++ Anti-IL4R/Anti-IL13 (Dupilumab) {umadenwilslunisinwdiae
Anti-IL13 ledagniauisesisiiuiadameayniilongunnnit 18 U anansoan
YUATATHAAYN DINTANYN LALEINTTINNNAYN FIMEENTTU
naunAvuegaituddny wazilusydnsamaailewieuiu Biologics Bu
Dupilumab fimnuvasnse wazlasunissusedagdineu
AMENTIUNTDIMNTUAEUBIUTTINALNEY
o o | Useansenm Useansna Usznsild | Uszansaw . .
n1syseLiiua Uasnne . v P N FAUATHUY aguauuzun
(Efficacy) (Effectiveness) Suszlyvy (Efficiency)
Ywmin + + + + + +5 ++
Useunvmdngu No Ne No No No N/A N/A
67-68,
‘ 2 101 67-68, 67-68, 67-68, 67-68,
La‘UﬁL@ﬂaWSéﬁﬂaﬂ 12;_12g 72,101, 72,101, 72,101, 72,101, N/A N/A
’ 125-126 125-126 125-126 125-126
144-149
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n15lde1 Biologics Tulsalwiiadniaunfegll (Biologic therapies in secondary CRS)
Secondary chronic rhinosinusitis

Secondary chronic rhinosinusitis wUalu 2 ngu ausuianianedniafinsianu®* lagen Biologics
gnaiunumlunaulsaniionsuansluvangluda (diffuse disease) Wunalnvesnissniaukavgiauiy

1. Localized (unilateral) léun aynuazinsslaasniauiflanmgainiiu (odontogenic) letfasniau
Mnfeudes (fungal ball) waziilosonlulnsletda (tumor)
2. Diffuse (bilateral) Gautsmunalnnisniclse IHdu 3 ngu Ao
1) Inflammatory: Granulomatosis with polyangiitis (GPA),
Eosinophilic granulomatosis (EGPA)
2) Mechanical:  Primary ciliary dyskinesia, Cystic fibrosis
3) Immunity: Selective immunodeficiency, Uncontrolled Diabetes

Common variable immunodeficiency

Inflammatory: Granulomatosis with polyangiitis (GPA), Eosinophilic granulomatosis (EGPA)

ﬂfjﬁ,ﬂ'ﬁﬂ Antineutrophil Cytoplasmic antibody (ANCA)-associated Vasculitis (AAV) SiWgSan1mn
Aeatesiunmssniauvemasndenvuindn dnsuandiiven ln Ramls wazszuuUszam saumsanuse
fianswananelulnssaynuasleda SuneliiAnmnunnwaninuaznisdedinvesthe fegn 1wy
Granulomatosis with polyangiitis (GPA), Microscopic polyangiitis e Eosinophilic granulomatosis
with polyangiitis (EPGA)*! Tng ANCA wusgeelsilu Anti-proteinase 3 (anti-PR3) uag Anti-
myeloperoxidase (anti-MPO) &1 Biologics anafiunuvilumstiudslunesiuialdanaruieadoiu
szuugiquiusaznalnlunssniay dsamil 10
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PR 3: granule, proteins
. MPO intracellular granules

A A

trigger
(infection, complement activation,

treatment reaction) — PR —_—
neutrophil priming

Adalimumab (anti-TNF) Adalimumab (anti-TNF)
Tocilizumab (anti-IL-6 receptor) _ Tocilizumab (anti-IL-6 receptor)
Avacopan (sm C5a receptor antagonist) Avacopan (sm C5a receptor antagonist)

NET activate DC inducting antibodies production via

- Excessive NET formation
- Incomplete degradation on NET \

— A0, _’“ o Belimumab (anti-BAFF)
Y 3 A rituximab (anti-CD 20)
@ - L
NETosis and degranulation induce s
- Endothelial injury ¢ :
- Complement activation

Adalimumab (anti-TNF)
Tocilizumab (anti-IL-6 receptor)
pan (sm C5a ptor ar

NET: neutrophil extra cellular traps, DC: dendritic cells

audl 10 wendiuda waznsdudaiaeen Biologics Tu Antineutrophil Cytoplasmic antibody
(ANCA)-associated Vasculitis (AAV)

®  Granulomatosis with polyangiitis (GPA)

Granulomatosis with polyangitis (GPA) ulsafififindenuiuiin Neutrophil Wusmdnlu
WFJ’]ﬁﬂ’]L‘uGMENIiﬂ Imamma%umsmmmm Neutrophil vmmjﬂm fnsasna Protemase 3 (PR 3)
autoantigen mmamu PR 3 luilalasilals? ednssnauinty Neutrophil ey smstuUs i
Sniauiilevimihiidesugatnnge selsimuenailiiinsihmededeiad aiedd luanivedsy
ne1und PR3 1udiuilddsdyaaulantvasuiusianig Fngadisndudesiunismsaun
Macrophages Litenszfumsnduiueswadfiiaund (Phagocytosis) uaznsudaeufuszuuniduiy
PR 3 autoantigen 6?@LLamqaaﬂU'%Laﬂ,JL?iaﬁ:mLezfaa‘ﬁuaq Neutrophil #i#ne (Apoptosis) TAUI9NIYNANAA
Ing Macrophages vihlifnniswiiniinues (Autoimmune response) sulutladuddglunesinie

Granulomatosis with polyangiitis (GPA) @nansauuslaily 2 wuu fie
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1. Systemic/diffuse form Feaziidnuwazseslsaiiln uav/vse @onsanluszaugaay (alveolar
hemorrhage) agslitldAy wag/Miooiezdus sgtsenilteis: lnsmnizeg19die i
dAey (vital organ) TaufusINslaemluuees1ene (systemic signs)

2. Limited/localized form dusnnifgndesiumadumela 1wy may Ao ayn uaz/vie Jen
Tneiliidonoenluseiugean liflseslsail lifinansenudeaunmvidedisunesedin nglu
msaniulsa guaelungy limited/localized form ansnsananeslu systemic/diffuse form uae
Wasuuvaslumanduriule

Ausunssnwseen Biologics Tu GPA 19U Rituximab (Anti-CD20 monoclonal antibody),
Infliximab (TNF inhibitors) fiunuvlugiaeseduguwss wionduundugmdinisinm® Lifideusd
awsunmssnwladasniauiiasiulunizi

®  Eosinophilic granulomatosis with polyangiitis (EPGA)

Eosinophilic granulomatosis with polyangiitis (EPGA) Lﬂum'svmﬁvwﬂmmﬂuwwulmuaa
I@swmﬁmLummmmmuaﬂumwLLu%@LLa“mmmma’maqﬂwma{]a% ‘I/l\‘iW‘lJﬁﬂiill AawIndeu uay
ANURAUNANNSTEUUNANAY IﬂEJ‘WEJ’]ﬁﬂ’]L‘lm9’1?\]‘1/1U%@uﬂu%%’n&ﬂﬁlﬂ%’]ﬂiuUUQuﬂiﬂﬂuﬂ/l‘WUI‘u AAVs
wagnalnlu Eosinophilic syndromes*®

Tneanwazveslsanusladu 3 svey Ao
1. Prodromal phase  fi91n15waslsaiin (late-onset asthma) wagaIn13vesgiiuidy
2. Eosinophilic phase fiindonmvia Eosinophil iinduislunszuadonuazileide
3. Vasculitis phase  Simsdniduvemasaidenvnadnuaziinsianadedelneseu

nssnwldenagiauiu (immunosuppressive drugs) derlfsaasunaztesiunsidug wu
Systemic corticosteroid, Cyclophosphamide LLazqmmﬁWL‘ﬁummgm 1AuA DMARDs (Azathioprine,
Methotrexate %38 Mycophenolate mofetil) udeinaniidiarunasadotos uazdiaeu1essoiamusie
padnadedalld  smfuiivdngruilunsifouasdsraunsainmevauaswiomsinugath Wy o1
Biologics Wisdu fnssnwdae Rituximab dafu Monoclonal antibody 3ufu CD 20 ﬁagjuuﬁmaq
wad B-lymphocyte usinananiiAuiuves Rituximab dxalviinlsasiule wu nshndelsedivie
usde  uagiidedrdplunmslilussazenilufineiiinimdusmodse  3aldfnshnduntsinusathdu
NAWNY

MneaAedessynindlsadiafisunse uay EGPA Tudvosiiugiumensiuin 01n13uanmng
Addn wagmsiniulsa vhldinsAnudseudiiusues Anti T2 monoclonal antibodies Al#3uns
Susosdmiuinulugtaelsafinguuss (anmd 11) Wunadonlunsinw EPGA 16uA Mepolizumab
$adu Ant-IL5 monoclonal antibody l¢§uniseusfalas FDA uasimdngrududuussansamlunns
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Punldase Tegealdidunissnefevsesiudueddulunissne) GaNaITNmINsLeIaILazANY
JuULsvedlsn
wag Reslizymab faaglutheseninansfinuseiios

dusuen Biologics du* Mfuds T2 inflammation kA Omalizumab, Benralizumab

tissue
damage -Acute kidney injury
il -hematuria
-2

INF-gamma
Genetic determinants 17
+ HLA-DRB
« RFIIL-5
+ GPA33
« IL-10

ANCA +

-alveolar hemorrhage

-purpura

-parenthesis

g

Acquired determinants
- allergens
+ infections

-diarrhea
-abdominal pain

+ silica exposure

tissue -myocarditis/pericarditis
damage

IL-5 ‘\Q
MEPO
e \ / ee -asthma N
ECP i -pulmonary opacities
k/ 5R
Q/' -CRS with nasal polyps

IL-
IL-25
BENRA

‘eosinophilic
inflammation

N: B BENRA: MEPO: OMA: RTX: rituximab

A 11 nalamefiduiuinen dnwaenierain wazni1sduganieen Biologics Ty Eosinophilic
Granulomatosis with Polyangiitis (EPGA)

Mepolizumab 1¥u Monoclonal antibody ugafieiildsunssusedifldlugiae EGPA 910
p9ANIIMMINazEUsEMAan3FaIEn Insvunneniilésunisiusesie 300 un. yn 4 dami Mssuses
155 FuUseuiiaunislden Mepolizumab awin 300 un.
yn 4 &Un9i Aunisldemaen lunissnundtaelsn EGPA finduiiud (relapsing) wiielsineuausssans
$nw1 (refractory) Tagvinms@nwiduna 52 &ani wuienanadaslunguitld Mepolizumab fane
Tsmasu (remission) uuniuaziisnsdruvesenaasinsiingnnrasusnnninnguildsuevasnetnedl
tfudfny venaniiSesay 44 veseranatiaslunguiild Mepolizumab annsnannisldafesendauinie
toundt 4 un. sty Weisuiudesar 7 Tunguenanasiasiléiugmaen ilefiasundunudasnds
wuhsanmainnzumsndouanmsdnussuinesiaesnauiiuliiety

AINANMNAANNNTTANEIVT Wechsler wazaue

156

soaniinsAnwilag Canzian wazAne™ TIUTIMdeyaLUUSoUNAIURINGUEUIY EGPA 7181013

nduuduselunovauasranissny  wazlagl@asun1ssneene  Rituximab, Omalizumab, %38
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Mepolizumab 3111&7 mamiﬁﬂmwudﬁﬁﬂm‘liﬂﬁﬂﬁzﬁwLﬂuﬁaﬂ%’mﬁasaaé dlolg¥uen Mepolizumab
Wawwa 100 un. sieiieu wie 300 unseiieu ausaannsidaiiosess 90 10 un. setu wide 3.9
un. fiofu 1 12 oy Wisudunguiilésu Omalizumab fianain 15 un. sty wie 10 un. detu 91 12
iou lenfSeuliieuszning Mepolizumab wuia 100 1. felfiou AU 300 un. deifeu wunguils
WA 100 1. war 300 un. nulsnasuiosas 76 uwazdovas 82 musiuddliunnsnsiuegnediveddy
SGAL

Tl .. 2022 Bettiol wavAme™™ ' srenunan1sinwassatu atuiindadunssiusy
Pnnvandulugukuy cohort study daumeas (multicenter retrospective cohort study) WU3guiiigy
UszdnSnmmuavanuuaonsieseninanisid Mepolizumab 4119 100 un. 9n 4 §Ua% wag 300 1A 9N
4 §Unsi wughenguildl Mepolizumab wu1a 100 1. fimsneuaussegisauysal (Birmingham
Vasculitis activity score (BVAS) winfiu 0 uagly Prednisolone lsiliu 4 un. siotu) Sesay 12 Sesay 23.2
wazdosay 31.2 fisveziian 3 Wow, 6 Wow, way 12 [Heunudsu ‘mezﬁmjmﬁlﬁmmﬂm 300 wn. 4
mmevaUsetvaNysaleyd Souar 18.2 Jovar 28.1 wazdovar 37.9 fiszuriian 3 oy, 6 oy, way
12 deunudwu dowSsudisuussansamudilinunnuuansneiuneadn  wenaniensnsiia
mazLma?ﬂ%awuaaﬂﬁ%’ﬂwﬂuﬂﬂaaﬁgﬂ 2 napilaifinnaumneneiu Meauatufiaedlisunanisinuings
{t (case series) Tugthelsa EGPA fiiagld3uen Rituximab suseen Mepolizumab ¥u1m 100 ¥io
300 un. 9N 4 dUasi nelu 12 weundslaen Rituximab wugUae EGPA aglunmiglsnasuiosay 28.9
7 26 \Foundalgsuen Mepolizumab  laediA1  BVAS, Serum  eosinophils — tazn1sld
Prednisolone/Immunosuppressant anasegedited1fAty nun1eunsndausumnsanInnIssng

[V

nnsAnwisdatuasulain Mepolizumab fivwa 300 un. yn 4 dUat U1agausnye
AuAulsA EGPA 7induidut (relapsing) ialimauausisianissnu (refractory) 1@ @awawia 100 un.
WuiesanamsUseiunaaINNIsAny Ik uuduniinguaiununou

1ud a.A. 2021 The American College of Rheumatology lalviauugiinlunisleen Tnauus
Auguusswedlsa EGPA 1unguiiilonnisguuss (severe disease) e fihefiiivaanidansniay
(vasculitis) ﬁé’umwﬁa%‘imLﬁawiamiqagl,ﬁaaifmz W alveolar hemorrhage, glomerulonephritis,
cardiac involvement uaz naufifiennsliizuuss (non-severe disease) vanefsgiefiinaonidon
é’mauhié’umwﬁﬁ%w’%aL?imsiamsqaglﬁaai’ms #7981 rhinosinusitis, asthma, mild
inflammatory arthritis Tneuuzihdad

- mssnwmisralilsaasu (induce remission)

Taiuuzib e Mepolizumab lunguiitaefifonnissuuss

#vsanld  Mepolizumab $wifuaidiesesslunguitaniifionnislsisuuss
- N33ne5Endnelanadu (remission maintenance)

aiuugihild Mepolizumab lunguifthefifise ATonissuuss
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wuaen  Mepolizumab winduleifivsyiRonnsliguuss wasiinnsndudugivessaly
vaurilaenafesesavseenagiauiued  unndnisdsungue  viseinenagiAuiuly
WHUNTINE

61 Biologics Bu fisinsthanldlugitas EGPA 16un Benralizumab sengusluguuuy anti-IL-500
receptor antibodies TnalAgsiu Mepolizumab ﬁﬁﬂaiﬂmiaaﬂqwéiugmmu anti-IL-5 antibodies Tud
A.A. 2023 Benralizumab fifouslumslfianedaefiiinnziinguuss (severe asthma) iy a1nnns
NUMIUITIUNTINYDY Koga wazanie'® wudnlsngaunisld Benralizumab TugUae EGPA luguiuy
Case report 3o Case series wIAlEN Besrusafthealéiomn 41 518907 wudlddu
Benralizumab w1 fthefesay 40 aunsaannisliaiosesdld uenanilfifiae 9 s1elu 41 918 fhee
linauaussse Mepolizumab Wielé$u Benralizumab udilinanissnwiinty egslsinunanisinu
fenanlfnannguithedwanlinnnuaglilidoyafiinannsfnunifissovisensany  Jaquud
MsfnwABIfUUsEASA W wagamasafeueden Benralizumab Tugfthe EGPA Tuguuuunsguiiil
naueuAs (RCT)T Gaasshlldtoyafiauysaanntudoasodumsdng
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A15797 10 NSNUNIUITTUNSSUTILY Biologics 114;3'{]'38 Eosinophilic granulomatosis with polyangiitis

89

Risk of bias and

202218

asthma exacerbation
AEs

Mepolizumab 1 BVAS §1uiuieaa Eosinophils wagnisid
Prednisolone/immunosuppressant anadagaiiiedday
linunmzunsndousuussainnsinm

AN sUuuu , FTEIAT aaudsnldlunis
nSANEN . nguuszYINs . - WNaN1ISANY strength of
wangu N13ANEN (10au) Usziliuma .
conclusion
Mepolizumab 300 mg SC q 4 weeks for 52 weeks (n=68) Low ROB (RoB 2)
Placebo (n=68)
EGPA BVAS,
Wechsler et al. o RCT G 1 dnisol d
f * relapsi fract rednisolone per day, R ao .
2017%° retapsing or rel ractory P P Y nguiild Mepolizumab fidns7iiingnizasu (Remission) gandn
t tional treatment i 4 . Yy v
© conventionat treatmen time to recurrence srezanIzaIUTivIung wazaamsliadesesdlaunniingui
e masnatdidudfny
Multicenter BVAS, felsm EGPA filasFuen Mepolizumab 11U Moderate ROB .(STROBE)
Bettiol et al. ) prednisolone per day, Taiwuanuumnngsznineansld Mepolizumab auin 100 un. waz D2 -~ Confounding control
Uen retrospective | EGPA 24 - " ) .
202257 Respiratory outcome, YA 300 un. dm3U BVAS , USunes Prednisolone,  wazduau
cohort study serum eosinophil wwaa Eosinophils Tutisandnw 3 s 24 ifeu
Y 4 do g v av o ¢4y ve Low ROB (STROBE)
Retrospective | EGPA BVAS, fUhelsritnndndudedidaiososd WeldTuen Mepolizumab
Canzian et al. 3 ol | relapsing or refractory prednisolone per day, ansnannsidaifiesesd wasiinansmouausslagsaufningui
m case-contro - ve, A
2020%° to conventional treatment Respiratory outcome, 1#5uen Omalizumab visillaiwuinuurnwes Mepolizumab 100
study * already use biologics serum eosinophil 1n./AfeU way 300 un./Afeu Nnavinlilsaasusneiu
BVAS, fhefialéFue Rituimab audneen Mepolizumab ¥u1a 100 | Case Series
. prednisolone per day, v 300 un. v 4 dUnm mE{Lu 12 mauzaﬂm&iw RItliX\rI\fb
Bettiol et al. ] ) ] fUae EGPA aglunislsnasudenay 28.9 71 26 ieundslaiuen
Uen Case Series EGPA 26 serum eosinophil,

EGPA, eosinophilic granulomatosis with polyangiitis; BVAS, Birmingham vasculitis

activity score
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Mechanical: Mucociliary clearance

nalnmstesriuuzugll (innate immune defense) vasmaiiumela Usznausedeyiindislvy
N (cilia) wazilonidoui (mucus) Fudsuvanvasslumaiumeladiuvuieusidunsinuvessy
niaideeen  windienudaUnAveilenvievunin  viliAnnIgnsANegveuilen  (mucostasis)
thlugnsiiinduuveauuadiseluuinasisnan (bacterial colonization) uazn1ssniay

B Cystic fibrosis

LﬂuiiﬂwﬂqﬁuqﬂﬁuﬁLﬁ@ﬁnﬂm’mﬂm‘dﬂaﬁumgu Transmembrane conductance regulator
(CFTR gene) ¥lsifimnufinundives Chloride channel vuiiloidefnfiadsansdamas (secretion)
faruwderdunnnieund wolufthodinfinsanuiadnisayniis 2 411 dmdndes e
HAUNAY09TE UUNIAUALDIMT Laznaaumigla

m53flady Sweat chloride test yniiusziRnsounia f9adnfl 260 mmol/L wiens
MTIMNUTNTTUNU DNA alleles CFTR gene UU Long arm Guaﬂiﬂﬂmhmvjﬁ 7

nsinw  Yagtuniunmisdnuinnueinisuagnisiidin  Extended endoscopic  sinus
surgery Lﬂ'mmiizmaéhEJmia”ww;dﬂiﬁizmaa@ﬂiﬁmmLLNIﬁ@Jd’NIaﬂ Sufinnsnwuuama
$nwlmdlnenisld Gene therapy wiouAluruiinund e17igu TeAAC-CF; Adeno-associated
cystic fibrosis transmembrane conductance regulator (CFTR) viral vector/gene construct,
Lvacaftor Ivacaftor (CFTR potentiator) iitesislonianisidla CFTR channels fiiwad i ion
flow, Way Tezacaftor (Selective CFTR corrector) Wietae Cellular transport U84 CFTR Wagiin
19 CRTR ﬁﬂaLszjaéag"luﬁ%mmﬁgﬂéfaq, Lumnacaftor corrector yidl CFTR proteins fifaduuen
susldemanevias ity Wy Tezacaftor/Ivacaftor, Lumacaftor/Ivacator® '’

®  Primary ciliary dyskinesia (PCD)

Hulsamaifugnssuuuy Autosomal recessive fisianuRaunAvesunin fduiliiedosiiny
UpaAa DNAH5; DNAH11; DNAIL; CCDC39; CCDCA0 WU Situs inversus (Kartagener syndrome)
Tufesay 50 uasfuniu videillviasniavFesesuiuindnsaynludosas 15-30 vesftlae

msidads  ivsedsiuiiosudusendoansimibidnasouiioglasiaiswesy
n¥n w3e Exhaled nitric oxide (NO) #ishlu PCD ﬁ@ﬂﬁ@ﬁ <77nl/min (Sensitivity 98%,
Specificity >99%)

mMs3nw Inslieiaugngu Macrolide soifloaduszoziianinu uagsiinidlelden
lafléa iWorfiumsszunefenisdeaynuasssuieeenldmuussifunistan

Immunity: Immunodeficiency

AMgIANTIUANTBY (immunodeficiency) Wianuanunsavensiialsawuulguil (primary)
wag Vgl (secondary) lun15iAs1¥MeANIU (meta-analysis) 184 Schwitzguébel wagamiz'™® s1uTI
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Adeviavun 1,418 auly 13 n1s@nw) wudl Sewar 23 vewtheledasniauisesimisnwmen way Souas
13 vostheniledadniausesinduilug Snmegliduiuunnses Primary antibody defect ausie

Tu EPOS 2020" landafia anggiifuiuunnsesuulguadl (Primary immunodeficiency) 41
Juriinuninsiugnssy  Teedusnnwulsaledadniaulufienfiauinunfvesnsadnadulu
Inayau (Immunoglobulin; Ig) Tngtaneduylulnayfiueia G (1gG) 3MNANUUNANTBIVDIAANIUYLA
Humoral immunity dssaliAansasedululnayauliildvieatndlaties nvamuiiszdu isc Tudsum
(Hypogammaglobulinemia) Q’ﬂwﬁﬂﬁmiamLs‘"gasuaqmaLaumaslﬁlﬁu’ﬂﬁauuut,l,azdaudw Wy Jeninite
(pneumonia) niaanaxTtinas (bronchiectasis) wagytimuan (otitis media) létes Tnsideiiduanvn
Tnfude LLUﬂﬁL%EJﬁﬁLLﬂUﬁaﬁ:m W Streptococcal species, Haemophilus influenzae wag Moraxella
catarhalis  vumeiisrHimaduthednuasiieatuluaseusis  wenanidsilsadineliAnany
UNWIBIes IeG finevausisawunfiSelinUn@ (Selective antibody deficiency; SAD) lnewamie
Streptococcus pneumoniae  ngulsagiduAuunsosgugiunuluielsaledasniay 1wy ngu
Tsafiflennsfnunfives T lymphocyte @sithesdniuse finsfndenislenasiude 1wy Candida
species W38 Pneumocystis jiroveci 'ﬁmnzqé’awumjm‘liﬂﬁﬁmmﬁmﬂﬂaﬁuaﬁzw Complement %9
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91M5 91awuTAU SAD meidadededliausziase T iesaniinauinatsdeudnann dea
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msreudenuaiiseniiveuRauiidu Polysaccharide fUaesindiseau 1gG Tudsuund usifinis
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Abstract

Background Patients with allergic rhinitis are increasing worldwide. Though treatment guidelines
have been provided, many patients remain with uncontrolled symptoms and search for add-on or

alternative treatments.
Objective: To explore the effect of add-on acupressure on the nasal symptoms of allergic rhinitis.

Methods: We performed pre- and post-treatment study in patients with allergic rhinitis. The patients
were instructed to apply pressure on five acupuncture points: 1 Yin tang, 2 Ying xiang, 2 He gu
acupoints, as an add-on treatment. The acupressure was applied for ten seconds, followed by
massaging for ten seconds. The procedure was repeated five times for each point. The nasal
symptom scores, visual analog scale (VAS) scores, and peak nasal inspiratory flow (PNIF) were
measured before acupressure and two weeks after acupressure. At the last visit, they were asked

whether acupressure helped reduce their symptoms or drug usage.

Results: This study enrolled eight patients. The median age was 37.5 years (range: 19-74 years).
Further, seven (87.5 %) patients presented moderately severe persistent symptoms. There was a
significant improvement in the total nasal symptom scores (p-value = 0.012), VAS scores (p-value =
0.0018), and PNIF (p-value = 0.0287). At the end of the study, 75% and 25% of the patients reported

that acupressure reduced their symptoms and drug usage, respectively.

Conclusion: Through both subjective and objective assessments, two-week add-on acupressure can

reduce symptom severity in patients with allergic rhinitis.
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INTRODUCTION

Allergic rhinitis is an IgE-mediated
inflammatory condition characterized by
nasal symptoms (itching, sneezing,
rhinorrhea, obstruction) and symptoms in
other organs, e.g. eyes. It affects the health
and quality of life; moreover, it is resource-
intensive. Treatment guidelines have been
provided; however, many patients remain
with uncontrolled symptoms and search for

add-on or alternative treatments.!®

Acupuncture, which is a traditional
Chinese medicine technique, can be used to
treat allergic rhinitis. Up to 80% of
acupuncture points perforate the superficial
body fascia, which has a rich neurovascular
supply, and may serve as trigger points for
balancing the body’s energy.’ The
underlying complex mechanisms remain
unclear; however, suggested mechanisms
include  cytokine  modulation,  anti-
inflammatory effects, and neural pathway
adjustment.!® Affected mediators include IL-
10, IL-2, and IFN-X.° The acupuncture effect
can be physiological and psychosomatic.'* A
systematic review and other studies have
reported that acupuncture reduces the nasal
symptom score, medical score, and serum
IgE levels with no serious side effects.!***> The

treatment effect has been observed in 2
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weeks.'®  Acupuncture is recommended as
an optional or alternative treatment for

allergic rhinitis.® 121/

Acupressure, which involves pressure
application and  massaging over an
acupuncture point, is not well studied in
both  mechanisms and outcome of

treatment. Heatley et al.'®

compared nasal
irrigation with pressure application on fingers
and toes in patients with chronic
rhinosinusitis.  They observed symptom
improvement and reduction of medication
usage in 65% and 30% of the patients,
respectively. Takeuchi et al.'? assessed the
nasal massage of the Ying xiang acupoints in
acute respiratory tract infection and
observed a significant improvement in nasal
symptoms within two minutes of treatment.
However, there was a non-significant
reduction in the nasal airway resistance
compared with the control. There were
various studied acupoints but the three most
common used were Ying xiang, Yin tang, He
gutt 1 1921 patients can  self-administer
acupressure without added direct expenses
and adverse effects. This study aimed to
explore the effect of add-on acupressure on
nasal symptoms in patients with allergic

rhinitis and whether it could reduce drug

usage.
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METHODS

This  preliminary prospective pre- post
treatment study included patients with
allergic rhinitis at the outpatient otolaryngology
clinic, Chiang Mai University Hospital, between
March to December 2018. The inclusion
criteria were as follows: age more than 18
years, skin prick test positive with
aeroallergen?, regularly used of antiallergic
medications e. g. antihistamine, intranasal
steroid for more than a month. The exclusion
criteria were surgery of the nose and
paranasal sinuses in 3 months, presence of
signs and symptoms of sinusitis, usage of
systemic corticosteroids, skin diseases over
the area of acupoints, coagulopathy and
asthma. Estimated sample size for a one-
sample proportion test of 30% medication
usage reduction were 18 patients.
Volunteers were requested to rate

their nasal symptom scores of nasal

A~ PN

V\/\Z

Yin tang \ /§ing xiang

Figure 1. Acupressure points
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obstructions, rhinorrhea, sneezing, itching,
and postnasal drip ranging from 0 (no
symptoms) to 3 (severe symptoms),
moreover, the overall symptom score was
determined using a 10-cm visual analog scale
(VAS, 0-100 mm, 0=no symptoms 100=worst
symptoms). The total nasal symptom score-
4 (TNS-4) was obtained as the sum of the
obstruction, rhinorrhea, sneezing, and itching
scores. The peak nasal inspiratory flow (PNIF)
was measured thrice using In-Check® with the
maximum value being recorded.®
Subsequently, the patients were instructed
and observed to apply strong pressure (until
they felt numbness or pain) on five
acupuncture points'': 1 Yin tang acupoint, 2
Ying xiang acupoints, and 2 He gu acupoints.
Brochure and VDO clip linked to procedure
were given to each patient. The acupressure
was applied using the index finger(s) or
thumb(s) for ten seconds, followed by

massaging for ten seconds. Figure 1.

b
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The procedure was repeated five times for
each point (twice a day for two weeks) with
a twice-daily group notification from a mobile
application. The nasal symptom scores, VAS,
and PNIF were measured before acupressure
and two weeks after acupressure during the
outpatient department visit. Moreover,
patients were asked to daily record their
nasal symptoms score and medication usage.
At the final visit, patients were asked whether
acupressure helped reduce their symptoms
or anti-allergic drug usage. This study was
approved by the Research Ethics Committee
of the Faculty of Medicine, Chiang Mai
University. The study was registered in the
Thai Clinical Trials Registry (TCTR20200617005).

All statistical analyses were performed using
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STATA version 14.0 (Stata Corporation, Texas,
USA). A paired t-test was used to compare
VAS scores, while the Wilcoxon sign-rank test

was used for other non-parametric data.
RESULTS

This study enrolled 8 patients with an
equal sex proportion. The median age was
37.5 (range: 19-74 vyears). Seven (87.5 %)
patients presented moderately severe persistent
symptoms. All patients were skin-test
positive for Dermatophagoides farinae and
had at least two indoor allergen sensitivities
(Table 1). Medication usage and self-care
were intranasal corticosteroids (INS), oral

antihistamines, and nasal saline irrigation.

Table I. Patient Characteristics
Sex
Men 4 (50%)
Women 4 (50%)
Age (Year)
Median (range) 37.5 (19-74)
Underlying diseases 2 (25%)"




THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY 113
Vol. 24 No. 2: Jul - Dec 2023

Duration of previous treatment (year)

Median (range) 1.5 (0.2-5)
Allergen skin test positive

D. farinae 8 (100%)
D. pteronyssinus 1 (12.5%)
Cockroach 6 (75%)
Bermuda grass 4 (50%)
Cotton 1(12.5%)
Kapok 2 (25%)
Feather 1(12.5%)
Allergic classification

Mild persistent 1(12.5%)
Moderate to severe persistent 7 (87.5%)

"1 dyslipidemia, 2 hypertension, dyslipidemia, coronary artery disease

The median total nasal symptom
score was 4.5 (range: 2-8). The most
common symptoms were nasal obstruction
rhinorrhea  and  post-nasal drip  (87.5%).
Moreover, 37.5% and 25% of the patients
presented sneezing and nasal itching,

respectively.  There  were  significant

improvements in the total nasal symptom
scores (p = 0.012), VAS scores (p = 0.0189),
and PNIF (p = 0.0287) after 2 weeks of
acupressure (Table 2, Figure 2). Regarding
symptoms, rhinorrhea showed a significant

reduction (p = 0.0285).
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Assessment Baseline Post Acupressure | p-value'
Total nasal symptom score
median (IQR) 4.5 (3, 5) 2(2,3) 0.0189
range 2-8 1-4
Nasal obstruction 1.5(1, 2) 0.5(0, 1.5) 0.1441
Rhinorrhea 1(1,2) 0 (0, 0.5) 0.0285
Sneezing 0(0, 1) 0 (0, 0.5) 0.6547
ltching 0 (0, 0.5) 0 (0,0) 0.3173
Postnasal drip 1 (1,1 1(0.5, 1) 0.1573
TNS-4
median (IQR) 3.5(2,4) 1.5(1, 2.5) 0.0209
TNS-4  change: median (IQR) -2 (-3, 0)
VAS
mean + SD 4.7 + 2.1 3.5+ 1.7 0.0018
range 1.2-7.0 0.8-6.0
PNIF (L/min)
median (IQR) 72.5 (70, 105) 82.5 (75, 160) 0.0287
range 50 -200 50-250
PNIF change: median (IQR) 10 (0, 25)




THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 24 No. 2: Jul - Dec 2023

115

Table 2. Subjective and objective assessment before acupuncture and two weeks after acupressure

IQR: interquartile range; TNS-4: total nasal symptom (obstruction, rhinorrhea, sneezing, itching);

SD: standard deviation; Cl: confidence interval; VAS: visual analog scale; PNIF: peak nasal

inspiratory flow

L Wilcoxon sign-rank test,? paired t-test

Total nasal symptom score
4
1

||:| Baseline [ ] After acupressure |

Figure 2: Total nasal symptom score at baseline and after 2-week acupressure

Seventy-five percent of the patients
stated that the acupressure relieved their
symptoms; among them, half were markedly
relieved. Additionally, 25 % of the patients
reported a reduction in drug usage
(antihistamines and INS). All patients
indicated  that they would suggest
acupressure to other patients with allergic
rhinitis.

DISCUSSION

Acupressure is a complementary
treatment modified from acupuncture in

traditional Chinese medicine. Takeuchi et

al.’” conducted an open randomized
controlled parallel study of the short-term
effect of pressure application on the Ying
xiang acupoint in patients with a common
cold. They reported an improvement in both
VAS scores and nasal airway resistance;
however, the latter was not statistically
significant. Using more acupoints, Albrecht et
al.!' studied the acupuncture effect on
patients with nasal obstruction compared
with  sham acupuncture. Compared with
sham acupuncture, acupuncture caused a
significantly greater reduction in the VAS and

nasal congestion scores at 10 and 20 minutes.
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The present study found a significant
reduction in the nasal symptom and VAS
scores, as well as an increase in the PNIF.
Regarding nasal symptoms, rhinorrhea
showed a significant improvement. Based on
the minimal clinically important difference, a
TNS-4 change of -2 showed a significant
clinical improvement (reference: 0.55) and
PNIF of 10 (reference 6 L/min)*; however,
there was no improvement in PNIF across all
patients. This could be attributed to the
different evaluation timing since previous
studies evaluated the symptoms within 20
post-acupuncture minutes.  Liang et al.?!
studied acupressure in a single blinded
randomized controlled trial of fourteen
patients. They wused LI-4 Hegu, GV-23
Shangxing, BL-2 Zanzhu, LI-20 Yingxiang and
GB-20 Fengchi as acupoints and found no
significant difference in symptom severity
scores, quality of life scores or medication
usage. Our acupoints were Yin tang, Ying
xiang and He gu as Albrecht et al.!!
suggested. Israel et al.?’ used 5 acupoints; LI-
4 Hegu , LI-11, LI-20 Yingxiang, Gb-20 and Ex-
HN 3 Yintang, in randomized controlled trial
of patients with seasonal allergic rhinitis and
found significant improvement in VAS score,
Rhinitis Quality of Life Questionnaire scores
and rescued medication usage in the

acupressure group. Seventy-five percent of
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our patients experienced symptom relief,
however, the majority of the patients could
not reduce medication usage. This could be
attributed to a true acupuncture effect,
Hawthorne effect, or the effect of small
sample size. This requires further research in
a longer period of treatment, a larger number
of patients and a suitable blinded
randomized controlled study. In  this
exploratory study, we conducted a single-
arm pre- and post-study to evaluate the add-
on effect of concurrent medication. Both
subjective  and  objective  assessments
revealed a positive effect. However, this
study had a small sample size study. There
is a need for larger randomized controlled
trials to confirm the benefit of acupressure,
as well as to elucidate the underlying

mechanism.
CONCLUSIONS

Through subjective and objective
assessments, our findings indicate that two
weeks of add-on acupressure can reduce
symptom severity in patients with allergic
rhinitis.
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Abstract

Objective: To validate the use of total score, 5-item score, and 2-item score of the Thai
version of the Dizziness Handicap Inventory (DHI-TH) for screening benign paroxysmal

positional vertigo (BPPV) in Thai population.

Study Design: A retrospective electronic medical chart review

Setting: Tertiary care teaching hospital

Patients: A total of 60 electronic medical records of patients who were diagnosed with
BPPV at the vestibular clinic were identified during the period from January 2021 to May
2022. The electronic medical records of another 60 patients with other vestibular disorders

were also reviewed.

Main Outcome Measures: The total score, 2-item score, and 5-item score of the DHI-TH were
obtained.

Results: The area under the receiver operating characteristic curve (AUC) of the 2-item and 5-
item score for predicting BPPV was 0.855 (95% confidence interval: 0.788-0.923) and 0.806 (95%
confidence interval: 0.728-0.884), respectively. Using a cut-off value of 6 in the 2-item score had
a good sensitivity of 73.33%, specificity of 80% in discriminating BPPV from those without BPPV.
For the 5-item score, a cut-off value of 15 had 63.33% sensitivity and 90% specificity in
separating BPPV from non-BPPV.

Conclusions: Both 5-item and 2-item scores from the DHI-TH are valid for initial BPPV screening.
We recommend using 2-item score due to its time efficiency, aligning with comparable

sensitivity and specificity observed in the 5-item score.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is
one of the most common diagnoses among
patients who visit the hospital with a
presentation of vertigo." In the United States,
BPPV is diagnosed in approximately 5.6
million visits per year.”* In our vestibular clinic
at tertiary hospital in Bangkok, the prevalence
of BPPV is approximately 50% of dizziness
during 2020-2022. BPPV is more prevalent
among women aged over 40 years, and could
be associated with a history of head injury,
diabetes mellitus, or vitamin D deficiency.””
BPPV is mostly caused by a detached otoconia
in utricle into semicircular canals, causing
vertigo when the patients move their head
from sides to sides. The patients mostly
presented with recurring positional vertigo
lasting seconds from the nystagmus which are
caused by stimulation of the affected
semicircular canals®’. Patients with BPPV has
increased chance of falling and impaired daily
life activities'®. Although BPPV can be
spontaneously resolved in 1-3 months,'"!?
the canalith repositioning procedure (CRP)
help patients recover in a timely fashion." To
accurately diagnose the condition, clinicians
need to perform the diagnostic maneuver
specifically for BPPV.2'*® patients with true
BPPV must experience a brief spinning
sensation and have typical nystagmus. **'*%
During the COVID-19 pandemic, diagnosing
BPPV is challenging because the clinicians

need to closely observe for nystagmus and
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some patients may feel nauseated or vomit,
leading to removal of their face masks.
Moreover, some patients do not provide a
clear history of BPPV during the interview. As
a result, clinicians may overlook BPPV and
omit the BPPV diagnostic test. Initial
screening of BPPV may help reduce the
chance of BPPV going undiagnosed. The
Dizziness  Handicap  Inventory  (DHI),
developed by Jacobson and Newman in
1990, is primarily used for evaluation of the
effects of dizziness or imbalance in daily life
activities.?! The DHI consists of 25 questions
and requires approximately 10-15 minutes to
complete. Each question has three possible
answers: yes (4 points), sometimes (2 points),
and no (0 points). The total score ranges from
0 to 100. A higher score correlates with
greater impact of dizziness on daily life
activities. Several research studies have
investigated the possibility of using the DHI
score for screening BPPV. Whitney et al.
reported that extracting five of the following
items on the DHI questionnaire could be
beneficial for BPPV prediction: Item 1: Does
looking up increase your problem? Item 5: Do
you have difficulty getting into or out of bed?
ltem 11: Do quick movements of your head
increase your problem? Item 13: Does rolling
over in bed increase your problem? Item 25:
Does bending over increase your problem?
This scale is called the 5-item BPPV subscale
and was found to indicate a significant
likelihood of BPPV (X2 = 8.35; p < 0.01) and

it could be easily computed and used to



further decide whether the patient should
undergo the Dix-Hallpike examination,
especially if not routinely done.” Chen et al.
also postulated that the DHI subscale would
be more accurate in predicting BPPV due to
its relevance to the symptoms of BPPV
compared to the Total DHI and finally
reported that in the Chinese version of the
DHI questionnaire, the 5-item subscale can
be used to screen BPPV, with sensitivity of
74.5% and specificity of 88.7% at a cut-point
value of 12 points.® Additionally, the 2-item
subscale (Items 5 and 13) with a cut-point
value of 6 points can predict BPPV, with a
sensitivity of 78.2% and specificity of 88.7%.
Saxena et al. stated that the likelihood of
correctly diagnosing BPPV was 16 times
greater if the total DHI score was greater than
or equal to 50.* The DHI has been translated
into Thai language and verified its reliability
and validity in patients with vestibular
disorders with excellent test-retest reliability
(ICC ranged from 0.91 to 0.97, p < 0.001) and
good discriminate ability in detecting the
patients with dizziness (AUC1/40.99, 95%
C11/80.98-1.00. p<0.001)”>. The DHI-TH has
been used to compare the horizontal canal
BPPV and posterior canal BPPV groups, and
the results show that the horizontal canal
BPPV group has higher scores. Additionally,
items 7 and 23 are found to be more related
to horizontal canal BPPV.% However, to the
best of our knowledge, the 2-item and 5-item
scores have never been utilized to predict

BPPV in the Thai population. Thai patients
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with BPPV may respond to the Thai version
of DHI (DHI-TH) in a different way due to Thai
lifestyle and culture. The aim of this study
was to validate the use of the total score, 5-
item score, and 2-item score of the DHI-TH
and find the optimal cut-off value for

screening BPPV in Thai population.

MATERIALS AND METHODS

The design of this study was a retrospective
medical chart review in a tertiary referral
center. Sixty patients who were diagnosed
with  BPPV without any other coexisting
vestibular disorders (e.g. Meniere’s Disease,
vestibular migraine, or concurrent
vestibulopathy) at the vestibular clinic of
Ramathibodi  Hospital were retrospectively
identified from the electronic medical
records during the period from January 2021
to May 2022. The diagnosis of BPPV was
confirmed with the presence of typical
nystagmus provoked by the Dix-Hallpike
maneuver or supine roll test. The medical
records of another 60 patients of similar age
who were diagnosed with other vestibular
disorders were also reviewed. The exclusion
criteria were individuals with age <25 or >85
years, patients with any psychiatric disorders,
and patients who have been prescribed
vestibular suppressant 3 days prior to the
visit. All patients had to complete the DHI-TH
on their first visit to be included in the
analyses. The DHI-TH has demonstrated good

internal consistency and excellent test-
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retest reliability.” The total score of the DHI-
TH also had good discriminating ability
between patients with dizziness and healthy
individuals. The 2-item score is the sum of
scores on ltem 5 (getting in or out of bed) and
Item 13 (rolling over in bed). The 5-item score
is the sum of scores on Item 1 (looking up),
ltem 5 (getting in or out of bed), Item 11
(quick head movements), Item 13 (rolling
over in bed), and Item 25 (bending over). The
total (0-100), 2-item (0-8), and 5-item (0-20)
scores were used for data analysis. This study
was approved by the Human Research Ethics
Committee, Faculty of Medicine Ramathibodi
Hospital, Mahidol University (MURA2022/298).

Statistical analysis

All statistical analysis was conducted using
IBM SPSS Statistical Software for Windows
version 22.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics was used for the
demographic characteristics and DHI-TH
scores of all patients. To examine the
distribution of scores, the Shapiro-Wilk test
of normality was used. The Mann-Whitney U
test was used to compare the total, 2-item,
and 5-item DHI-TH scores between the two
groups. The level of statistical significance

was set at p < 0.05. To evaluate the screening
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ability of the total, 2-item, and 5-item DHI-TH
scores in discriminating BPPV and non-BPPV
groups, a receiver operating characteristic
(ROC) curve was used. The area under the
ROC curve (AUC) and 95% confidential
interval (Cl), sensitivity, specificity, Youden
index, positive predictive value (PPV), and
negative predictive value (NPV) were
calculated accordingly. The optimal cut-off
value from the ROC curve was the point at

which the Youden index was maximal.

RESULTS

Patient characteristics

Table 1 shows the characteristics of patients
in each group. The average age of patients
with BPPV was 60.25 + 13.56 years and
76.67% out of the total of 60 patients were
women. The average age of patients without
BPPV was 61.78 + 15.96 years and 86.67%
were women. In approximately 70% of our
patients with BPPV had involvement of the
posterior canal and right ear was found
more frequently than the left ear. This
finding was in agreement with previous

studies. 7%
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Variable BPPV Non - BPPV (n =
(n = 60) 60)
Age (yr), mean+SD 60.25 + 13.56 61.78 + 15.96

Gender, n (%)
Male

Female

14 (23.33%)
46 (76.67%)

8(13.33%)
52 (86.67%)

Canal involvement, n (%)

Lateral semicircular canal

Left 4 (6.67%)

Right 7 (11.67%)
Posterior semicircular canal

Left 17 (28.33%)

Right 24 (40%)

Multiple canals (>1 canal)

8 (13.34%)

Diagnosis, n (%)

Bilateral vestibulopathy

13 (21.67%)

Central vestibular lesion 3 (5%)
Cervicogenic dizziness 1(1.67%)
Dysequilibrium 8 (13.33%)
Meniere’s Disease 2 (3.33%)
Multifactorial dizziness 14 (23.33%)
Unilateral vestibulopathy 12 (20%)

Vestibular Migraine

7(11.67%)

BPPV, Benign Paroxysmal Positional Vertigo

DHI-TH scores

TABLE 2. Mean + standard deviation, median, and range of the DHI-TH total score, domain subscores

(physical, emotional, functional), 2-item scores and 5-item scores of patients with BPPV (n=60) and non-BPPV

(n=60)
Variable BPPV Non — BPPV p value
(n = 60) (n = 60)

DHI-TH total p > 0.05
Mean + SD 47.23 + 23.63 42.73 +20.81 p > 0.05
Median 45 46
Range 0 - 100 4 - 86

DHI-TH physical domain® p > 0.05
Mean + SD 17.23 + 6.69 13.30 + 6.09 p < 0.05
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Median 18 13
Range 0-28 0-24

DHI-TH emotional domain p > 0.05
Mean = SD 10.67 = 9.03 10.47 = 7.60 p > 0.05
Median 8 10
Range 0-36 0-32

DHI-TH functional domain p > 0.05
Mean = SD 19.33 + 10.60 17.87 +£9.28 p > 0.05
Median 18 20
Range 0-36 0-34

DHI-TH 2-item score” p < 0.05
Mean + SD 6.53 £ 1.98 2.80 £ 2.58
Median 8 2
Range 0-8 0-38

DHI-TH 5-item score” p < 0.05
Mean + SD 15.40 + 4.76 9.70 + 4.64
Median 16 10
Range 0-20 0-20

“Mann - Whitney U, z = 3.15, p < 0.05; ®Mann - Whitney U, z = 6.93, p < 0.05; ‘Mann - Whitney U, z = 5.83, p
< 0.05

DHI-TH indicates Thai version of Dizziness Handicap Inventory, BPPV, Benign Paroxysmal Positional Vertigo

Table 2 demonstrates the DHI-TH total, domain subscores, 2-item, and 5-item scores for patients with BPPV and
non-BPPV. The mean DHI-TH total scores were 47.23 + 23.63 and 42.73 + 20.81 for patients with BPPV and non-
BPPV, respectively. The DHI-TH scores in each domain were not normally distributed according to the Shapiro—
Wilk test of normality (p < 0.05). Using the Mann-Whitney U-test, the median DHI-TH total scores did not differ
significantly between groups (45 vs. 46 for BPPV and non-BPPV groups; p > 0.05). Significantly higher physical
domain scores (greater perceived disability) were detected in patients with BPPV. Scores of the 2-item as well
as the 5-item questionnaires were significantly higher in patients with BPPV than in those without BPPV (6.53 +
1.98 and 15.40 + 4.76 vs. 2.8 + 2.58 and 9.70 + 4.64, respectively; p < 0.05).
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FIG. 1. Receiver operating characteristic (ROC) curves for the DHI-TH totalscore, 2-item score, and 5-item score

Figure 1 presents the ROC curves for total, 5-item, and 2-item DHI-TH scores. Based on the ROC curves, the AUC
of the 2-item and 5-item scores were significantly different from 0.5. The AUC of the 2-item score was 0.855
(95% Cl: 0.788 to 0.923) and the best cut-off score of at least 6 had a good sensitivity of 73.33%, specificity of
80%, PPV of 78.6%, and NPV of 75% for discriminating patients with BPPV from those without BPPV. The AUC of
the 5-item score was 0.806 (95% Cl: 0.728 to 0.884) and the cut-off score of at least 15 had a sensitivity of

63.33%, specificity of 90%, PPV of 86.4%, and NPV of 71.1%. as shown in Table 3

TABLE 3. Sensitivity, specificity, PPV, and NPV of 2-item

and 5-item DHI score with best cut point according to

ROC curves.
Sensitivity Specificity PPV NPV
2-item score with cut point 6 73.3% 80% 78.6% 5%
5-item score with cut point 15 63.33% 90% 86.4% 71.1%




128

DISCUSSION

This study retrospectively explored the
possibility of using the total DHI-TH score or
its subscores (either 2-item or 5-item
questionnaire) for screening BPPV.
Interestingly, the mean total DHI-TH scores
did not differ between patients with and
without BPPV. In our study, patients with
BPPV  perceived greater difficulty with
physical movements than patients without
BPPV. This finding could be expected
because free-floating debris moves during
changes in the head position related to
gravity. The result is in agreement with those
previous studies.””” The top five “yes”
responses in our patients with BPPV were
quick head movements, turning over in bed,
getting into or out of bed, bending over, and
avoiding heights. Notably, the first four items
were included in the 2-tem and 5-item
scores. On the contrary, most patients
without BPPV reported difficulty with quick
head movements, strenuous housework,
bending over, feeling frustrated, and avoiding
heights. Strikingly, patients in both groups
were quite sensitive to heights. We
hypothesized that patients with dizziness
generally have fear of falling so their
confidence is compromised in high places.
Our results suggested that screening for BPPV
using either the 2-item or 5-item DHI-TH
subscale was acceptable. Chen and
colleagues also reported that the subscale
scores of the Chinese DHI were effective in

predicting the presence of BPPV.?* For the 2-
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item questions (getting into or out of bed and
rolling over in bed), the best cut-off value
was 6, with sensitivity of 78.2 and specificity
of 88.7. We obtained the same optimal cut-
off value of 6, with sensitivity 73.33% and
specificity 80%. Many patients with BPPV
frequently describe their symptoms being
provoked when lying down in bed or turning
onto their side. In this study, approximately
90% of patients with BPPV described
dizziness during these activities. In contrast,
Lindell et al. found that only 32 of 324
participants  (10%) reported  positional
dizziness when lying down or turning over in
bed, and 8 out of 20 participants who
underwent diagnostic tests had positive
results for BPPV.>° However, their participants
were aged between 70-85 years, which were
older than our patients. For the 5-item
questionnaire, our optimal cut-off value was
15, with sensitivity of 63.33% and specificity
of 90%. Compared to Chen’s study, they
reported a cut-off value of 12, with sensitivity
of 74.5% and specificity of 88.7.”> We,
therefore, recommend using either the 5-
item or 2-item of the DHI-TH questionnaire to
screen Thai patients with dizziness because it
is quick to do and has good sensitivity and
specificity. The 2-item DHI-TH offers higher
sensitivity and lower specificity, whereas the 5-
item DHI-TH provides a test with lower
sensitivity and higher specificity. Since we
initially identified this test for use as a
screening tool, we recommend employing the

2-item DHI-TH due to its superior sensitivity,
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ease of use, and comparable specificity. To
simplify the process, clinicians need only ask
two simple questions during the history-
taking process. Based on the results of this
study, performing the diagnostic maneuver
for BPPV should be considered if patients feel
dizzy during these two movements. The
findings of this study have to be seen in light
of some limitations. First, this was a small,
retrospective, single-site study. The data was
collected during the COVID-19 pandemic so
fewer patients than usual presented to our
center; thus, the generalizability of the study
results was somewhat limited. Second,
although most patients with BPPV had
posterior canal involvement, we also
included those with lateral canal and
multiple canal involvement. They probably
experienced different degrees of severity,
which could have had an impact on their
responses on the DHI-TH. We recommend
recruiting more patients with BPPV and
grouping them according to the involved
canals, duration of onset, and severity in
future studies. In addition, we did not screen
out patients with a history of BPPV from the
non-BPPV group. It is possible that these
individuals avoid certain movements that

could provoke dizziness, leading to negative
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answers on the DHI-TH.
CONCLUSION

Screening for BPPV using scores of the DHI-TH
is a feasible solution for general physicians
who are not familiar with this condition. BPPV
is often underdiagnosed and undertreated.
Many patients with dizziness, especially
elderly individuals, are unable to describe
the characteristics of their dizziness to their
physicians. Using the subscores of the DHI-TH
help increase awareness, ease the screening
diagnosis of probable BPPV, and encourage
referral to a specialist for further evaluation
and management. We recommend using 2-
item score due to its time efficiency, aligning
with comparable sensitivity and specificity

observed in the 5-item score.

Appendix 1: WUUUTEIHUNANTENUDINISIDY
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Abstrast

Congenital sublingual cyst (CSC) is an exceptionally rare anomaly in newborn, with limited case
studies published to date. The occurrence of symptomatic CSC in newborn is extremely
uncommon, and this case is the first reported case of a neonate with an infected CSC leading to

airway obstruction.

A three-week-old female infant presented at the emergency room with symptoms of aspiration
pneumonia and upper airway obstruction attributed to a substantial turbid within sublingual cyst.
Emergency measures included securing her airway by Dual PAP and admitted to NICU. Immediate
bedside intervention involved needle aspiration, revealing a cystic content comprising 18 ml of
pus. Over the subsequent two weeks, the sublingual cyst gradually returned to its previous size.
Consequently, a scheduled marsupialization was performed. The postoperative outcome was
favorable, with successful reversal, extubation on the first day postoperatively, resuming normal
oral feeding, and mild sublingual bulging. The infant was discharged on the third week, and

notably, there was no recurrence of the cyst during the 18 months of follow up.

In conclusion, this reported case highlights the rare occurrence of symptomatic CSC in a newborn
necessitating definitive surgical management. The goal of surgical intervention is to restore normal
function while minimized the risk of recurrence and less of morbidity. This extraordinary case
report serves as a valuable contribution to medical knowledge, motivation the sharing of this

unique clinical experience with the broader medical community.

Department of Otorhinolaryngology, Thung Song hospital
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Introduction

Congenital tumor’s incidence is in the
range of 1.7-13.5 per 100,000 live births,'
congenital sublingual cyst (CSC) stand out as
an exceptionally rare anomaly in newborns,
with only limited case studies have been
published. Typically, diagnosis of CSC occurs
in late childhood, as these cysts are often
asymptomatic at birth and may grow to a size
that poses airway or feeding problem.”’
Symptomatic CSC in newborn is extremely
uncommon,  necessitation a  surgical
management. Radiological assessments play
a crucial role in establishing the diagnosis by
precisely locating the cyst and determining

its content.®*

The optimal treatment remains
controversial. Some advocate for early
surgical intervention to prevent
complications, while others propose a
watchful observation strategy with surgery
reserved for case with evident airway or
feeding issues.””’ The goal is to restore
normal function and minimize the risk of

recurrence with less morbidity.

This report highlights a unique case
involving an infected CSC in a newborn,
leading to airway compromise. The emergent
need for a secured airway prompted a
surgical intervention involving

marsupialization, a procedure not yet
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documented in the existing literature. This
case shows aspect of CSC management,
emphasizing the importance of adapting
surgical strategies to address specific clinical

challenges and improve overall outcomes.
Case report

A female infant born by vaginal
delivery at 40weeks gestation, weighing 3,150
g., Apgar scores were 9 and 10 at land 5
minutes, respectively. The mother had an
unremarkable medical and obstetric history,
and there was no family history of any
congenital anomalies. On clinical
examination the infant exhibited a slight
elevation of the tongue, accompanied by a
cyst bulge on the anterior floor of mouth,
about 1.2 cm. in size. Despite this, there were
no apparent issues with breathing or feeding,
and the overall general examination was
normal. The doctor recommended referral to
an excellent center for further evaluated as
outpatient, but  financial  constraints
prevented the mother from pursuing this

option.

At the three weeks of age, the infant
presented at the emergency room with a
fever, increased difficulty breathing while in a
supine position, and poor feeding over the
preceding two days. Physical examination
was BT 38 C, RR 64 bpm, PR 122 bpm, dry lip,

and poor air entry in the lung with subcostal
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retractions. A diagnosis of aspiration

pneumonia with upper

airway obstruction was made, and the airway
was secured by DuoPAP and admitted to
NICU. Further examination revaluated the
sublingual cyst, which appeared more
enhanced, turbid and fluctuant (Figure 1).

The differential diagnosis included an

135

infected ranula cyst, dermoid  cyst,
thyroglossal duct cyst, and lymphangioma.
Bedside aspiration yielded 18 ml of pus,
which was sent for gram strain and bacterial
culture (figure 2). Treatment included
intravenous  Amoxicillin/clavulanic  acid,

intravenous fluid and a retained oral gastric

tube for feeding.

Figure 1. Clinical pictures of the treated patient.

A. A well-defined, symmetrical sublingual swelling was found, with no inflammatory signs, covered by normal-looking mucosa

and about 3.2 cm in diameter. Upon palpation, the lesion showed a soft consistency with fluctuation. Due to the volume of the

lesion, the tongue was raised and displaced posteriorly, no any discharge per Wharton’s duct.

B. Post bedside aspiration for symptomatic relief and content investigation, a clinical examination of the oral cavity revealed a

downward position of the tongue, and there was mild swelling observed in the sublingual region.

C. An 18-gauge needle was utilized for bedside aspiration, resulting in the extraction of aspirated content with a yellowish and

viscous appearance.

Laboratory reports indicated patchy
lung infiltration on chest xray and a
hypoechogenic cystic lesion measuring
1.8x2.2x1.9 cm in the submental region,

there was no gross calcification or

hypervascularity, and the thyroid gland
appeared unremarkable on ultrasonography.
Pus culture identified S. aureus sensitive to
Amoxicillin/clavulanic acid, while electrolyte

and hemoculture showed no abnormalities.
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After a week, the infant still had a
low-grade fever, mild sublingual bulging, and
successfully to transitioned off ventilator

support, moving to the pediatric ward for
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continuous intravenous antibiotics which
changed to Vancomycin to cover hospital-
acquired S. aureus and Amikacin to cover

gram-negative hospital-acquired infections.

Figure 2. After marsupialization.

A.  Post-op Day 1: mild swelling of sublingual region and the tongue was slightly raised. Absorbable suture of edge of wound

with oral mucosal.

B.  Post-op Day 7: the floor of mouth exhibited good health, and the tongue had returned to its normal position.

Two weeks later, despite the
persisting low-grade fever, the sublingual cyst
gradually increased in size. Consequently,
marsupialization was scheduled. The cyst
yielded 15 ml of pus, which was sent for
gram strain and culture. The infant recovered
successfully, was off the ventilator on the
first postoperative day, normal oral feeding,
displayed mild sublingual bulging (Figure 2),
and was discharged on the third week. Over
the subsequent 18 months of follow-up,

there was no recurrence of the cyst, and the

infant exhibited normal development in

feeding and speech.

Discussion

The CSC in newborn is exceptionally
rare, with limited case studies documented
in the literature. Typically, the diagnosis of
CSC occurs in late childhood, as these cysts
often go unnoticed at birth and subsequently
grow, potentially causing airway or feeding
issues.?” Only two cases of symptomatic CSC
in  newborn were described in the
literature.®® This is the first reported case of
a neonatal infected CSC with airway

obstruction, where need needle aspiration
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failed, and successful marsupialization was
employed.

The patient presented with airway
compromise  and  feeding  difficulties
associated with a sizable sublingual cyst. The
physical examination of lesion showed
turbid, well-circumscribed and fluctuated
whose differential diagnosis, including ranula
cyst, dermoid cysts, epidermal cyst,
lymphatic malformation, vascular
malformation, teratoma, thymoma, and
ectopic thyroglossal duct cyst.** Radiologic
workup may help establish the diagnosis, in
this  case’s  ultrasonography  showed
hypoechoic cyst at the submental region
which no gross calcification or
hypervascularity, unremarkable of thyroid
gland. While the clinical and ultrasonography
finding favored ranula cyst, other possibilities
to considered such as dermoid or
epidermoid cyst which appear as cystic
lesions in the midline of sublingual or
submental spaced”® and less likely possibility
for solid-cystic lesion (lymphatic malformation,

teratoma).?

Ranula cyst, characterized by the
dilatation of a sublingual gland, is localized
anteriorly on the floor of the mouth between
the mylohyoid and hyoglossus muscles,
elevating the tongue.? The cause of ranula
cyst in newborn remains unknown,
potentially arising from a congenital failure of

canalization of the terminal end of the duct.’

Other hypotheses may be more plausible
accounting for the increased incidence in
sublingual glands’. The definite diagnosis of
congenital ranula cyst is often confirmed
through histology, although it was not

performed in this case.

The treatment protocol for sublingual
cyst in newborn remains controversial.
Options of treatment include observation for
spontaneous resolution in uncomplicated
cases, early surgery for preventing
complications and surgical management to
relieve symptoms.”>"*!% In this case, with
airway compromise and feeding difficulties,
definitive  surgical  management  was
necessary. Needle aspiration was initially
attempted due to its bedside, quick, easy,
less complication, but recurrence occurred in
this instance. Other surgical treatment
options are  marsupialization,  excision,
cryosurgery, and sclerotherapy.?’
Marsupialization was chosen as the second
surgical intervention for this case due to its
advantages of shorter general anesthesia
time, low risk of complications such as
Wharton’s  duct injury, lingual nerve
paraesthesia, bleeding, or infection, despite a

recurrence rate of 66.7%.!!

In  conclusion, symptomatic sublingual
cyst is uncommon in newborn, and surgical
intervention becomes necessary to restore

normal function and reduce the risk of
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recurrence with minimal morbidity. This case
report is extraordinary and motivated to
share the clinical experience to the medical

community.
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Total = .......ccoceeoeee. [16 - 38 paints (mild handicap); 36 - 52 points (moderate handicap), 54+ points (severe handicap)]
P1,4,8,11, 13,17, 25 = .......; E2, 6, 10, 15, 18, 20, 21,22, 23 = _.......... ;F3,5,6,7,12,14,16,19,28 = ...
BPPV: 14+5+11+13+25 = ...... /20%100 =......... [Whitrey SL. Usefulness of the DHI in screening for BPPV (2005)]
Cervicogenic dizziness screening: 1+11+9 = (>9 is likely to be C-dizziness)

[Reid SA et al. Utility of a brief assessment tool developed from the DHI to screen for cervicogenic dizziness (2017]]

**MCID for DHI = 18
Total DHI <20 - unlikely to be vest
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