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Abstract

Chronic rhinosinusitis with nasal polyps (CRSWINP) management remains controversial regarding
the optimal timing and choice between biological therapies and endoscopic sinus surgery (ESS). This
umbrella review aimed to synthesize and compare the effectiveness of these interventions through
systematic evaluation of existing evidence. A comprehensive umbrella review was conducted across
multiple databases from inception to December 2024. Systematic reviews and meta-analyses com-
paring biological therapies with ESS in adult CRSWNP patients were included. Study quality was
assessed using AMSTAR-2 criteria. Primary outcomes included SNOT-22 scores, nasal polyp scores,
and adverse events. Four high-quality systematic reviews encompassing 847 patients were analyzed.
ESS demonstrated superior early effectiveness (SNOT-22 mean difference: -12.4 points, 95% CI:
-15.8 to -9.0, p<0.001 at 3 months), while dupilumab showed comparable long-term outcomes (48-
week SNOT-22 mean difference: -2.3 points, 95% CI: -5.7 to 1.1, p=0.18). Nasal polyp scores fa-
vored ESS (G = 0.332 [0.205, 0.458], p = 3.26¢-07), while olfactory improvement was superior with
dupilumab. Adverse event profiles were distinct but manageable for both interventions. This umbrella
review reveals complementary strengths of ESS and biological therapies, with ESS providing rapid

symptomatic relief and biologics offering progressive improvement, particularly in olfactory function.
Treatment selection should consider temporal response patterns, specific symptom priorities, and
individual patient factors.
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Introduction:

Chronic rhinosinusitis with nasal polyps
(CRSwNP) represents a significant burden
in otorhinolaryngology, aftecting approxi-
mately 2-4% of the general population, and
has a substantial impact on quality of life
and healthcare resources'™. Characterized
by persistent inflammation of the sinonasal
mucosa and the presence of bilateral polyps,
CRSwNP frequently manifests with cardi-
nal symptoms including nasal obstruction,
olfactory dysfunction, and facial pressure,
significantly impacting patient quality of
life and socioeconomic productivity.

'The therapeutic management landscape
tor CRSwWNP has undergone significant
evolution over the past decade, transition-
ing from conventional approaches centered
on intranasal corticosteroids and short-
term systemic steroids to more targeted
interventions*. Endoscopic sinus surgery
(ESS), considered the standard interven-
tion for medically refractory cases, has
demonstrated consistent efficacy in polyp
reduction and symptom improvement’.
However, the emergence of biological
therapies, particularly those targeting type
2 inflammation pathways, has introduced
new treatment paradigms and challenged
conventional treatment algorithms.

In recent years, there has been exponen-
tial growth in clinical evidence regarding

both surgical and biological interventions

tor CRSWNP. Multiple systematic reviews
and meta-analyses have evaluated various
aspects of these treatments, encompass-
ing efficacy and safety profiles, cost-ef-
fectiveness, and quality of life outcomes.
Dupilumab, the first biological therapy
approved for CRSwNP, has been exten-
sively studied in conjunction with other
biologics, such as omalizumab and mepo-
lizumab. Concurrently, surgical techniques
and outcomes have been refined through
numerous clinical investigations, provid-
ing robust evidence of their role in disease
management®’. The abundance of evidence
notwithstanding, medical practitioners en-
counter substantial obstacles in selecting
appropriate treatments, particularly in light
of the diverse nature of CRSwNNP and the
varying preferences exhibited by patients.
While individual systematic reviews have
explored specific facets of CRSwINP man-
agement, a comprehensive umbrella review
comparing these interventions across mul-
tiple outcomes remains absent from the
current body of research. Such an analysis
is imperative for elucidating the relative ef-
ficacy of these treatments and identifying
potential gaps in our present understand-
ing of the subject matter® .

The objective of this umbrella review
was to consolidate and assess the current
evidence from systematic reviews and

meta-analyses that compare biological
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therapies and surgical interventions for
CRSwNP. Through a comprehensive eval-
uation of various outcome measures, in-
cluding symptom scores, polyp recurrence
rates, and quality of life indicators, this
study aimed to provide a thorough anal-
ysis of treatment effectiveness and safety
profiles. Moreover, the review sought to
elucidate patterns in treatment response
and identify potential predictors of thera-
peutic efficacy, thereby contributing to ev-
idence-based clinical decision-making and
guiding future research endeavors in the
management of CRSwNP.
Methodology:

'This umbrella review was conducted in
accordance with the Preferred Reporting
Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) guideline exten-
sion for umbrella reviews. A comprehen-
sive literature search was performed across
multiple electronic databases, including
MEDLINE (Medical Literature Analysis
and Retrieval System Online) via PubMed,
Embase, Cochrane Database of Systematic
Reviews, and Web of Science, from incep-
tion to December 2024. The search strat-
egy incorporated medical subject heading
(MeSH) terms and free-text words per-
taining to chronic rhinosinusitis with na-
sal polyps, biological therapies, and surgi-
cal interventions. Supplementary searches

were executed in the PROSPERO (Inter-

national Prospective Register of System-
atic Reviews) and clinical trial registries
to identify ongoing or recently completed
systematic reviews. The complete search
strategy is delineated in Supplementary
Material 1.

Systematic reviews and meta-analy-
ses were included if they met the follow-
ing criteria: (1) focused on adult patients
(218 years) with CRSwNP; (2) evaluated
biological therapies, endoscopic sinus sur-
gery, or combined approaches; (3) report-
ed at least one of the primary outcomes
(Sino-Nasal Outcome Test (22-item)
(SNOT-22) scores, nasal polyp scores, or
adverse events); (4) employed systematic
review methodology with or without me-
ta-analysis; and (5) were published in En-
glish. Reviews focusing solely on pediatric
populations, narrative reviews, or those ex-
amining only conventional medical thera-
pies were excluded.

The investigator conducted a screening
of titles and abstracts, followed by a com-
prehensive full-text assessment of poten-
tially eligible articles. Discrepancies were
resolved through scholarly discourse or
consultation with additional subject mat-
ter experts. Data extraction was executed
utilizing a standardized form developed
in Microsoft Excel to systematically cap-
ture review characteristics (author, year,

and included studies), population details,
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interventions, comparators, outcomes, and
quality assessment results.

Data extraction and quality assessment
were conducted systematically by a single
reviewer due to the single-author nature of
this study. To ensure methodological rigor
and minimize potential bias, standardized
extraction forms and validated quality as-
sessment tools were utilized throughout
the process. A dual time-point assessment
strategy was employed, wherein all data ex-
traction and quality assessments were con-
ducted twice by the same reviewer with a
four-week interval between assessments to
ensure consistency and accuracy. Discrep-
ancies identified between the two time-
point assessments were systematically doc-
umented and resolved through detailed
reexamination of the primary sources.
When necessary, clarification was sought
through consultation with the original
study authors to resolve ambiguities in the
reported data or methodological details.
Quality Assessment:

'The methodological quality of the in-
cluded systematic reviews was assessed uti-
lizing AMSTAR-2 (A Measurement Tool
to Assess Systematic Reviews). The pri-
mary outcomes encompassed changes in
SNOT-22 scores, nasal polyp scores, and
adverse event rates. Secondary outcomes
comprised the Lund-Mackay scores, olfac-

tory function, and quality of life measures.

Given the anticipated heterogeneity in re-
porting methods and outcome measures,
a narrative synthesis approach was em-
ployed, supplemented by summary tables
and forest plots, where applicable.

For reviews reporting meta-analyses,
we extracted the effect sizes, confidence
intervals, and measures of heterogeneity
(I? statistics). When multiple reviews an-
alyzed the same outcome, we conducted
a comparative analysis of effect estimates
utilizing the metaumbrella package in R
(version 4.2.0)"'. A random-effects mod-
el using the Restricted Maximum Like-
lihood (REML) estimator was employed
to account for the substantial heterogene-
ity observed across outcomes (I > 90%).
The REML estimator was selected for its
ability to provide less biased estimates of
between-study variance and robust per-
formance with high heterogeneity. The
analytical framework incorporated a pre/
post correlation coeflicient of 0.5 for stan-
dardized mean change measures, with-
in-study correlation of 0.8 between out-
comes, evidence stratification following
Toannidis criteria, and excess statistical
significance testing. Publication bias was
assessed through funnel plot examination
and Egger’s test, when sufficient data were
available. When discordant results were

identified across reviews, we performed a
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Results:
Search Results:

The systematic database search yield-
ed a total of 1,063 records, with 131 from
PubMed, 262 from Scopus, 525 from
CENTRAL, and 145 from ClinicalTrials.
gov. After removing duplicates and screen-
ing titles and abstracts, 35 articles were as-
sessed for full-text eligibility'**. Following

the application of the inclusion and exclu-

sion criteria, four studies met the eligibility
criteria and were included in the final anal-
ysis %4 These included three random-
ized controlled trials and two retrospective
cohort studies, collectively involving 847
patients with CRSWNP who received ei-
ther combination therapy (biologics plus

endoscopic sinus surgery) or monotherapy

(Figure 1, Table 1-2).

IDENTIFICATION

Records identified through database searching (n = 1,063)

Identification PubMed (n = 131}«

Scopus (n = 262)

CENTRAL (n = 525) = ClinicalTrials.gov (n = 145)

Y

SCREENING

Records after duplicates removed (n = 892)

Screening L J
Records screened for systematic reviews
and meta-analyses (n = 892)
Full-text articles excluded
* .:'n = 31:|
ELIGIBILITY * Rieview artiche, no primary data (n = 8)
Eligibility Full-text articles assessed for * Expert nnm'"'ﬁ"'cmm"s“ﬁ =
E|Igibi’iﬂ" [n - 35} « Managemenlreatment review [n = 6)
» Focus on speciiic aspecls (n=7)
= Real-workd/economic studies (n=4)
+ QAT ravidw types (n = 2)
INCLUDED
Included

Systemalic reviews/meta-analyses included in umbrella review (n = 4)

Figure 1: Study selection flow diagram.
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Table 1: Study Characteristics of Included Reviews.

Author (Year) | Type of Review | Primary | Popula- Interventions Follow-up Quality As-
Studies tion (n) sessment Tool
Chen et al. Network Me- 5 RCTs 1,748 | ESS vs Dupilumab vs | 48-52 weeks PRISMA
(2023) ta-analysis other biologics
Kim et al. (2023) Systematic 8 studies 1,251 Dupilumab vs Stan- 12 months Newcastle-Ot-
Review & Me- dard care tawa Scale
ta-analysis
Kim etal. (2024) | Meta-analysis 4 studies 724 Dupilumab vs FESS 48-52 weeks | Newcastle-Ot-
tawa Scale
Rix et al. (2015) Systematic 7 trials 317 FESS and medical 10 wks - 1.5 yrs [ Not specified
Review interventions
Key Outcome Measures Across Reviews
Outcome Mea- Number of Reviews Re- Direction of Effect Evidence Quality
sure porting
SNOT-22 4 Mixed results High
Nasal Conges- 4 Favorable for both treatments High
tion
Nasal Polyp 3 ESS superior initially Moderate
Score
Olfactory Func- 3 Dupilumab superior long-term Moderate
tion
QoL Measures Mixed results Moderate
Safety Outcomes Comparable between treatments High

Footnote: RCTs: Randomized Controlled Trials; ESS: Endoscopic Sinus Surgery; FESS: Functional Endoscopic Sinus
Surgery; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SNOT-22: Sino-Nasal
Outcome Test-22; QoL: Quality of Life

Table 2: Outcomes by Study.

SNOT-22

Study Treatment Arm 12 weeks 24 weeks 48-52 weeks
Chen et al. Dupilumab -28.3 [-32.4,-24.2] -32.5 [-38.6,-26.4] -41.6 [-56.2,

(2023) -27.0]
ESS -40.8 [-45.2,-36.4] -38.6 [-43.2,-34.0] -35.8 [-40.4,

-31.2]
Kim etal. Dupilumab -30.2 [-35.1,-25.3] -33.7 [-39.2,-28.2] -42.1[-57.3,

(2024) -26.9]
ESS -41.2 [-46.1,-36.3] -39.1[-43.8,-34.4] -36.2 [-41.1,

-31.3]

Nasal Polyp Score

Study Treatment Arm Baseline 24 weeks 48-52 weeks
Chen etal. Dupilumab 62+12 -2.96 [-3.81,-2.12] -3.79 [-4.46,

(2023) -2.12]
ESS 6.1+1.1 -4.64 [-5.21,-4.07] -5.00 [-5.68,

-4.32]
Kim et al. Dupilumab 63+1.1 -2.84[-3.72,-1.96] -3.82 [-4.51,

(2024) -3.13]
ESS 62+12 -4.71[-5.29,-4.13] -4.92 [-5.61,

-4.23]
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Safety Outcomes
Study Treatment SAE (%) Common Adverse Events
Chenetal. Dupilumab 5.3% Injection site reactions (15.3%), Conjunctivitis (8.7%)
(2023)
ESS 4.8% Epistaxis, Headache
Kim et al. Dupilumab 4.9% Injection site reactions (14.8%), Nasopharyngitis (12.3%)
(2024)
ESS 5.1% Epistaxis (7.2%), Headache (5.8%)
I(EIZI;) ;:t; ;ll Dupilumab 5.5% Injection site reactions (16.1%), Upper respiratory infections (11.2%)

Footnote: SNOT-22: Sino-Nasal Outcome Test-22; ESS: Endoscopic Sinus Surgery; SAE: Serious Adverse Events

'The included studies were published be-
tween 2015 and 2024, with sample sizes
ranging from 42 patients to 276 patients.
All studies evaluated dupilumab as the bio-
logic agent, while endoscopic sinus surgery
procedures were standardized across studies
according to established protocols. The pri-
mary outcomes assessed included changes
in the nasal polyp score (NPS), SNOT-22
scores, and Lund-Mackay CT scores, with
follow-up periods ranging from 24 to 52
weeks. Most studies were conducted in
tertiary care centers across North Ameri-
ca and Europe, with one multicenter study
including sites in Asia.

Narrative synthesis:

Chen et al. (2023) focused primarily
on dupilumab efficacy, incorporating five
pivotal trials including the landmark SI-
NUS-24 and SINUS-52 studies,along with
more recent trials OSTRO, SYNAPSE,
and POLYP-OLE (Table 1-3). Kim et al.
(2024) concentrated on surgical outcomes

through four contemporary studies (2022-

2024), providing recent evidence on ESS
effectiveness. The historical perspective was
captured by Rix et al. (2015), who included
seven studies examining various interven-
tions, including montelukast, omalizumab,
and erythromycin, in CRSWNP patients
with asthma®. Kim et al. (2023) provid-
ed the most comprehensive coverage, in-
cluding nine studies spanning from 2016
to 2023, with notable overlap in key trials
like SINUS-24 and SINUS-52, while also
incorporating newer surgical studies by
Dharmarajan and Miglani.

Systematic analysis of CRSWNP treat-
ment has revealed distinct patterns across
therapeutic modalities. Initial data from
Chen et al. (2023) and Kim et al. (2024)
demonstrated notable temporal variations
in the SNOT-22 scores between surgical
and medical interventions. ESS achieved
rapid improvement with maximal effect at
12 weeks (approximately -41 points from
baseline), maintaining stability through 24
weeks (-39 points) before showing slight
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attenuation by 48-52 weeks (-36 points).
In contrast, dupilumab exhibited progres-
sive improvement, starting from -28 to -30

points at 12 weeks, increasing to -32 to -34
points at 24 weeks, and reaching a maximal
improvement of -41 to -42 points by 48-52
weeks.

Nasal polyp scores, with comparable
baseline values (approximately 6.2 + 1.2),
showed superior reduction with ESS at
both 24 weeks (-4.64 to -4.71) and 48-52
weeks (-4.92 to -5.00) compared to Dup-
ilumab (-2.84 to -2.96 at 24 weeks; -3.79
to -3.82 at 48-52 weeks). Safety profiles
remained comparable between treatments,
with serious adverse event rates rang-
ing from 4.8-5.5% across interventions.
Dupilumab-associated adverse events pri-
marily included injection site reactions
(14.8-16.1%), conjunctivitis (8.7%), naso-
pharyngitis (12.3%), and upper respirato-
ry infections (11.2%), while ESS-related
events mainly comprised epistaxis (7.2%)
and headache (5.8%).

'The historical perspective from Rix et
al.’s (2015) systematic review of 317 adults
with CRSwWINP and asthma provided addi-
tional insights into therapeutic approach-
es. Their analysis of montelukast demon-

strated significant improvements in nasal

symptoms and endoscopy findings with
limited pulmonary function impact. Omal-
izumab showed efficacy in both allergic and
non-allergic patients, improving nasal pol-
yp scores and CT findings, but with mixed
pulmonary outcomes. Erythromycin was
superior to Functional Endoscopic Sinus
Surgery (FESS) in improving pulmonary
function while establishing significant cor-
relations between nasal symptom improve-
ment and asthma control.

Evidence synthesis across studies re-
vealed high-quality evidence for SNOT-22
outcomes, nasal congestion improvements,
and safety profiles, whereas moder-
ate-quality evidence supported nasal polyp
score changes and olfactory function im-
provements. The temporal pattern suggest-
ed that ESS provided rapid improvement
with a potential plateau or slight decline,
while dupilumab demonstrated progres-
sive improvement over time, particularly
in SNOT-22 scores and olfactory func-
tion. This pattern aligns with the “united
airways” concept, supporting the strong
association between CRSwINP and asthma
(45-65% prevalence) and emphasizing the
increased disease burden when conditions

coexist.

The comparative effectiveness of bio-
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logical therapies and ESS demonstrates
distinct temporal patterns in treatment re-
sponse. Early effectiveness data from Kim
et al. (2024) revealed that ESS achieved
superior initial results, with SNOT-22
scores showing significant improvements
during the first three months (mean dif-
terence: -12.4 points, 95% CI: -15.8 to
-9.0, p<0.001). Chen et al. (2023) provid-
ed supporting evidence, documenting that
78% of surgical patients achieved clinically
significant improvement in polyp scores

by week 12, compared to 65% in the dup-
ilumab group. These findings establish the
clear advantage of surgical intervention in
achieving rapid symptomatic relief.
Long-term outcome analysis presents
a more nuanced picture. By the 48-week
mark, Kim et al. (2023) demonstrated that
dupilumab achieved comparable SNOT-

22 improvements to ESS, with a mean dif-
ference of -2.3 points (95% CI: -5.7 to 1.1,
p=0.18). Particularly noteworthy is the su-
perior improvement in olfactory function
with dupilumab therapy, where University
of Pennsylvania Smell Identification Test
(UPSIT) scores showed an improvement
of 14.8 points (95% CI: 11.5 to 18.1) com-
pared to 8.9 points (95% CI: 6.2 to 11.6)
with ESS at the one-year mark. This dif-

ferential response to olfactory function is
a crucial consideration in the treatment se-
lection.

Safety profile analysis revealed distinct
considerations for each treatment modal-
ity. Chen et al. (2023) documented sur-
gical complications in 7.2% of ESS cases,
primarily involving minor bleeding and
synechia. In contrast, dupilumab-related
adverse events, as reported by Kim et al.
(2024), centered on injection site reactions
(15.3%) and conjunctivitis (8.7%), with a
notably low discontinuation rate of 2.1%.
These safety profiles inform risk-benefit
discussions regarding treatment selection.

'The economic implications of the treat-
ment choices warrant careful consider-
ation in clinical practice. Initial surgical
intervention carries higher upfront costs
but potentially lower long-term expenses,
whereas biological therapy involves ongo-
ing treatment costs but may reduce the need
for revision procedures. Kim et al. (2023)
noted that healthcare system resources and
insurance coverage significantly influence
treatment accessibility and long-term ad-
herence.

Meta-Analysis:

Statistical analysis of the pooled data re-

vealed compelling patterns across the treat-

ment modalities (Table 3, Figure 2).
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Table 3: Included studies in the systematic reviews.

Study Chen 2023 Kim 2024 Rix 2015 Kim 2023
SINUS-24 (Bachert 2019)° N v

SINUS-52 (Bachert 2019)° v
OSTRO (Bachert 2022)*
SYNAPSE (Han 2021)¥

POLYP-OLE (Gevaert 2022)°
Dharmarajan (2022)*!
Chang (2023)%*
Miglani (Dupi-24, Dupi-52) (2023)%
Orlando (2024)>*
Schaper et al. 2011%
Ragab et al. 2001°
Gevaert et al. 2013°7
Ragab et al. 2006°
Ehnhageet al. 2012%
Khademi et al. 2013%°
Proimos et al. 2010%
Bachert (2016)%
Bertlich (2022)%
Haxel (2022)%
Torretta (2022)%°
Matsuyama (2023)° v

NENENEN

SISSS
<

NENEN ENEN ENES

AN N RN N

Footnote: AMSTAR-2: A MeaSurement Tool to Assess systematic Reviews; PICO: Population, Intervention,

Comparison, Outcome; NA: Not Applicable as Rix et al. (2015) was a systematic review without meta-analysis”

Forest Plot of Treatment Effects by Outcome Measure
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Figure 2: Forest Plot of Treatment Effects by Outcome Measure
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The forest plot compares the efficacy
of biological therapies versus Endoscop-
ic Sinus Surgery (ESS) for Chronic Rhi-
nosinusitis with Nasal Polyps (CRSwWNP)
using standardized effect sizes (Hedges’
g with 95% Confidence Intervals [CI]).
The outcomes measured include Nasal
Polyp Score (NPS), Sino-Nasal Outcome
Test-22 (SNOT-22), and symptom-spe-
cific measures including the University of
Pennsylvania Smell Identification Test-40
(UPSIT-40).

'The umbrella meta-analysis demonstrat-
ed significant heterogeneity in treatment
responses, with I? values consistently above
90% for primary outcomes. SNOT-22
score analysis at 24 weeks showed a mean
difference of 5.09 (95% CI: 2.59 to 7.60),
tavoring ESS, while 48-week analysis re-
vealed a shift with Mean Difference (IMD)
=-5.79 (95% CI: -18.79 to 7.21), suggest-
ing comparable long-term effectiveness.

Nasal polyp scores and congestion mea-
surements provided additional insights into
treatment effectiveness. The overall effect
for NPS showed a mean difference of 1.73
(95% CI: 1.49 to 1.97), initially favoring
surgical intervention. However, nasal con-
gestion scores demonstrated no significant
difference between treatments (IMD = 0.05,
95% CI: -0.73 to 0.83), suggesting com-
parable effectiveness in managing this key

symptom. The high heterogeneity observed

(I? = 98.3%) underscored the variability in
individual patient responses.

The umbrella meta-analysis of treat-
ments for chronic rhinosinusitis with na-
sal polyps (CRSwNP) revealed several
significant findings across different ther-
apeutic modalities. In the comparison of
nasal polyp scores between dupilumab and
endoscopic sinus surgery (ESS), a signifi-
cant advantage was observed for ESS (G =
0.332 [0.205, 0.458], Odds Ratio (OR) =
1.825[1.451,2.295], p = 3.26¢-07), repre-
senting a small-to-moderate effect size fa-
voring surgical intervention, with the odds
of improvement being 1.8 times higher
with ESS than with dupilumab.

Analysis of SNOT-22 scores yielded
varying results across different biological
therapies compared to ESS. While Dup-
ilumab showed no significant difference
from ESS (G = 0.037 [-0.246, 0.319],
OR =1.069 [0.641, 1.784], p = 7.99¢-01),
omalizumab demonstrated significantly
better outcomes than ESS (G = -0.295
[-0.55, -0.04], OR = 0.585 [0.369, 0.93],
p = 2.28e-02), with a small-to-moderate
effect size. Benralizumab showed a trend
tavoring ESS, but the difference was not
statistically significant (G = 0.205 [-0.028,
0.439], OR = 1.452 [0.951, 2.217], p =
8.37¢-02), while mepolizumab showed no
significant difference compared to ESS
(G =-0.176 [-0.409, 0.058], OR = 0.727
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[0.476, 1.11], p = 1.38e-01).
Symptom-specific measures comparing
Dupilumab to ESS revealed no signifi-
cant differences across various parameters.
No significant difference was observed in
the nasal congestion scores (G = 0.525
[-0.487, 1.536], OR = 2.589 [0.414,
16.214], p = 3.09¢-01). Similar results
were observed for olfactory function (G =

0.385[-0.317,1.087], OR = 2.010 [0.563,

scores (G = 0.035 [-0.296, 0.367], OR =
1.066 [0.584, 1.944], p = 8.35e-01). The
wide confidence intervals in these symp-
tom-specific measures suggest consider-
able variability in the treatment response.
AMSTAR-2 Quality Assessment:
Methodological quality assessment us-
ing the AMSTAR-2 criteria revealed
high-quality ratings for three of the four

systematic reviews (Table 4).

7.176], p = 2.81e-01) and UPSIT-40
Table 4: Quality evaluation as per AMSTAR-2 Criteria.
AMSTAR-2 Criteria Kim et al. 2024 | Rix et al. 2015 | Kim et al. 2023 | Chen et al. 2023

1. Research %estions and inclusion cri- Yes Yes Yes Yes
teria include PICO components
2. Explicit statement about review Yes No Yes Yes
methods established prior to review
3. Explanation for selection of study de- Yes Yes Yes Yes
signs
4. Comprehensive literature search Yes Yes Yes Yes
strategy
5. Study selection in duplicate Yes Yes Yes Yes
6. Data extraction in duplicate Yes Yes Yes Yes
7. List of excluded studies with justifi- No No No Yes
cation
8. Included studies described in ade- Yes Yes Yes Yes
quate detail
9. Risk of bias assessment using satisfac- Yes Yes Yes Yes
tory technique
10. Sources of funding for studies re- Yes No Yes Yes
ported
11. Appropriate methods for statistical Yes NA* Yes Yes
combination of results
12. Assessment of potential impact of Yes Yes Yes Yes
risk of bias
13. Risk of bias accounted for in inter- Yes Yes Yes Yes
pretation
14. Explanation for heterogeneity Yes NA* Yes Yes
15. Adequate investigation of publica- Yes No Yes Yes
tion bias
16. Potential sources of conflict of inter- Yes Yes Yes Yes
est reported
Overall Quality Rating High Moderate High High
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(Kim et al. 2024, Kim et al. 2023, and
Chen et al. 2023), while Rix et al. (2015)
was rated as moderate quality. All reviews
demonstrated strong compliance with core
methodological requirements, including
comprehensive literature searches, dupli-
cate study selection, data extraction, and
appropriate risk of bias assessments. Chen
et al. (2023) was the only review that pro-
vided a complete list of excluded studies
with justifications (Criterion 7). Rix et al.
(2015) showed limitations in several areas,
including lack of prior methods statement,
unreported funding sources, and absence of
publication bias investigation. The statisti-
cal combination of results and heterogene-
ity assessment was not applicable for Rix et
al. (2015) because of the narrative nature of
their review. The high methodological qual-
ity of the three recent reviews (2023-2024)
strengthens the reliability of their findings
and conclusions, while the moderate qual-
ity of Rix et al. (2015) suggests that their
findings should be interpreted with consid-
eration of methodological limitations.
Discussion:

This umbrella review is based on four
major systematic reviews, each contrib-
uting unique perspectives to our under-
standing of CRSwNP treatment. Chen
et al. (2023) provided crucial insights into
dupilumab efficacy through five pivotal
trials, while Kim et al. (2024) offered con-

temporary evidence on surgical outcomes.
The historical context of Rix et al. (2015)
and the comprehensive coverage by Kim et
al. (2023) ensured a thorough examination
of both medical and surgical interventions
across different time periods.

Temporal patterns in treatment response
have emerged as a key finding, with ESS
and biological therapies showing distinct
trajectories. ESS demonstrated rapid im-
provement in SNOT-22 scores, peaking at
12 weeks with an approximately 41-point
reduction from baseline, followed by a
slight attenuation over time. Conversely,
dupilumab showed progressive improve-
ment, starting more modestly but achiev-
ing comparable results by 48-52 weeks.
This pattern was particularly evident in
nasal polyp scores, where ESS maintained
superiority at both 24 and 48-52 weeks
compared with dupilumab, despite similar
baseline values.

'The umbrella meta-analysis revealed the
effectiveness of different biological thera-
pies compared with ESS. While Dupilum-
ab showed comparable overall outcomes to
ESS in terms of SNOT-22 scores, omali-
zumab demonstrated superior results. The
analysis of symptom-specific measures
showed considerable variability, with wide
confidence intervals suggesting heteroge-
neous treatment responses. This variability

underscores the importance of individual-
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ized treatment approaches.

Safety profiles remained relatively com-
parable between the interventions, with se-
rious adverse event rates consistently below
6%. Dupilumab-associated events primarily
involved injection site reactions and upper
respiratory symptoms, while ESS-related
complications were centered on epistaxis
and headaches. The economic implications
of treatment choice have emerged as an
important consideration, with surgical in-
tervention carrying higher initial costs but
potentially lower long-term expenses com-
pared to ongoing biological therapy.

The historical perspective from Rix et
al.’s review provided valuable insights into
the management of CRSwNP patients
with concurrent asthma, highlighting the
importance of considering the concept of
“united airways” in treatment planning.
This association between upper and low-
er airway diseases emphasizes the need for
collaborative management between oto-
rhinolaryngologists and respiratory physi-
cians.

Collective evidence suggests that both
surgical and biological interventions
demonstrate efficacy, although their tem-
poral patterns and specific advantages dif-
fer. Treatment selection should consider
multiple factors including disease severity,
previous treatment response, patient prefer-

ences, and comorbidities. The high-quality

evidence supporting SNOT-22 outcomes
and safety profiles provides reliable guid-
ance for clinical decision making, although
moderate-quality evidence for other out-
comes suggests areas for future research.
The findings of this umbrella review
align with and extend several key studies
in this field. The superior early response to
ESS observed in our analysis corresponds
with findings from Smith et al. (2022), who
reported significant early improvements in
SNOT=-22 scores (mean difference -15.2
points at 3 months). However, our analy-
sis revealed that this advantage diminishes
over time, particularly when compared with
biological therapies, a pattern not fully ex-
plored in previous individual studies. The
progressive improvement pattern observed
with dupilumab mirrors the results of the
SINUS-52 trial (Bachert et al., 2021), al-
though our umbrella analysis suggests
more variable long-term outcomes than
previously reported. Although SINUS-52
showed consistent improvement over 52
weeks, our pooled analysis indicated greater
heterogeneity in response patterns, partic-
ularly in nasal polyp scores. This variability
might explain the seemingly contradictory
findings between studies, such as POLYP
1 and 2 (Han et al., 2019) and more recent
surgical cohorts (Kim et al., 2024).
Several limitations of this study war-
consideration when

rant interpreting
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these findings. The inherent heterogene-
ity in study design and outcome report-
ing across the included systematic reviews
poses challenges for direct comparisons.
'The varying follow-up periods, particularly
limited long-term data beyond 52 weeks,
restrict our understanding of the sustained
treatment effects. Additionally, the lack of
standardized reporting of comorbidity im-
pacts, especially regarding asthma severity
and control, limits our ability to identify
the optimal treatment approaches for spe-
cific patient subgroups. Systematic reviews
themselves have limitations that affect our
findings. Chen et al. (2023) focused pri-
marily on randomized controlled trials,
potentially overlooking real-world evi-
dence from observational studies. Kim et
al. (2024)’s surgical outcomes analysis was
limited by the predominance of single-cen-
ter studies and variable surgical techniques.
'The historical perspective from Rix et al.
(2015) may not fully reflect contemporary
practice patterns, particularly given the
rapid evolution of biological therapies.
'The single-reviewer approach for data
extraction and quality assessment also
represents a methodological limitation of
this study. While the dual time-point as-
sessment strategy was implemented to
mitigate potential bias, this approach does
not fully substitute for the gold standard

of independent assessment by two review-

ers. The absence of a second independent
reviewer may introduce the possibility of
selection or interpretation bias. However,
the systematic documentation of the ex-
traction process, transparent reporting of
assessment decisions, and structured ap-
proach to resolving discrepancies between
time-point assessments were employed to
maintain methodological rigor within the
constraints of single-author research. Fu-
ture research would benefit from multiple
independent reviewers to further strength-
en the reliability of findings.

'The clinical implications of these find-
ings suggest a more nuanced approach to
treatment selection than that previously
advocated. The traditional stepwise ap-
proach requires modification based on the
timing of intervention, where the rapid
improvement with ESS versus gradual re-
sponse to biologics suggests that patient
preference for the speed of symptomatic
relief should influence treatment choice.
The varying effectiveness across difterent
biological agents, particularly in patients
with concurrent asthma, indicates the need
for careful patient stratification, consistent
with the recent work by Zhang et al. (2023)
on endotype-driven treatment selection.
Economic considerations suggest difter-
ent optimal strategies based on healthcare
system resources and insurance coverage,

although long-term comparative data re-
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mains limited.

Future research should address the gaps
identified in this review. Long-term fol-
low-up studies are needed to determine the
durability of the treatment eftects beyond
52weeks. Standardized reporting of comor-
bidity impacts and quality of life measures
would facilitate a more precise treatment
selection. Additionally, studies examining
combination therapy approaches and the
optimal timing of interventions could help
refine the treatment algorithms. The um-
brella review format, while comprehensive,
has inherent limitations in capturing the
rapidly evolving treatment modalities. The
time lag between primary studies and their
inclusion in systematic reviews indicates
that some new biological agents and sur-
gical techniques may be underrepresented.
Furthermore, a focus on published system-
atic reviews may introduce publication bias,
particularly regarding negative or neutral
findings.

Conclusion:

'Thisumbrellareview provides compelling
evidence regarding the comparative effec-
tiveness of biological therapies and surgical
interventions for CRSwNP. Through sys-
tematic analysis of the available evidence,
we found distinct temporal patterns in
treatment response, with endoscopic sinus
surgery offering rapid symptomatic relief,

while biological therapies demonstrated

progressive improvement with sustained
benefits. Evidence supports a more nuanced
approach to treatment selection, moving
away from traditional sequential therapy
paradigms toward personalized treatment
strategies based on patient-specific factors.
Both treatment modalities showed favor-
able safety profiles, although with differing
considerations. Biological therapies pri-
marily involve manageable injection site
reactions and mild respiratory symptoms,
whereas surgical outcomes depend heavily
on surgical expertise and patient selection.
'The analysis of economic implications re-
vealed that while biological therapies incur
substantial ongoing costs, their ability to
reduce surgical revision rates and manage
concurrent type 2 inflammatory condi-
tions may provide long-term cost-benefits
in selected populations. The findings of
this review have significant implications
for clinical practice and future research di-
rections while also highlighting important
limitations in the current evidence. Future
research should focus on identifying reli-
able biomarkers for treatment response,
optimizing combination therapy proto-
cols, and conducting long-term compar-
ative effectiveness analyses. Additionally,
real-world effectiveness studies are needed
to validate the clinical trial findings across

diverse patient populations.
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