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ABSTRACT 61 

BACKGROUND:  Among patients with chronic rhinosinusitis with nasal polyps (CRSwNP), randomized 62 

clinical trials (RCTs) of biologics, such as anti-IL-4/IL-13 (dupilumab) and anti-immunoglobulin E 63 

(omalizumab), have demonstrated efficacy versus intranasal corticosteroids (INCS). However, no head-64 

to-head RCTs exist between biologics. 65 

OBJECTIVE:  To perform an indirect treatment comparison (ITC) of the efficacy of biologics plus INCS 66 

versus placebo (INCS) as a common comparator. 67 

METHODS: Embase®, MEDLINE®, and Cochrane were searched for RCTs of biologics in CRSwNP. 68 

Bucher ITCs were performed for outcomes at Week 24: nasal polyp score (NPS; range 0–8), nasal 69 

congestion (NC; 0–3), loss of smell (LoS; 0–3), University of Pennsylvania Smell Identification Test 70 

(UPSIT; 0–40), total symptom score (TSS; 0–12), sino-nasal outcomes test (SNOT-22; 0–110), and 71 

responder analyses based on NPS/NC improvement ≥1. 72 

RESULTS:  Assessment of trial design, baseline characteristics, and outcome measures suggested ITC 73 

was feasible with four phase 3 RCTs: dupilumab SINUS-24/-52 (NCT02912468/NCT02898454); 74 

omalizumab POLYP1/2 (NCT03280550/NCT03280537). In the intent-to-treat population, dupilumab had 75 

significantly greater improvements from baseline to Week 24 versus omalizumab across key outcomes: 76 

NPS (least squares mean difference [95% CI] −1.04 [−1.63, −0.44]), NC (−0.35 [−0.60, −0.11]), LoS 77 

(−0.66 [−0.90, −0.42]), UPSIT (6.70 [4.67, 8.73]), and TSS (−1.18 [−1.95, −0.41]). Improvement in SNOT-78 

22 was greater in dupilumab versus omalizumab but was not statistically significant. Dupilumab patients 79 

were significantly more likely to achieve ≥1-point improvement in NPS (odds ratio [95% CI] 3.85 [1.82, 80 

7.04]) and NC (2.13 [1.12, 4.04]) versus omalizumab. 81 

CONCLUSION:  Although ITCs have limitations, these results demonstrated dupilumab had consistently 82 

greater improvements in key CRSwNP outcomes versus omalizumab at Week 24.   83 
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HIGHLIGHTS BOX 84 

35 words per highlight box 85 

What is already known about this topic? Add-on anti-interleukin (IL)-4/IL-13 and anti-immunoglobulin E 86 

biologics have previously demonstrated efficacy versus intranasal corticosteroids in patients with chronic 87 

rhinosinusitis with nasal polyps (CRSwNP), however, no comparative head-to-head studies are available. 88 

What does this article add to our knowledge? This article presents results from the first Bucher indirect 89 

treatment comparison of biologics in CRSwNP, demonstrating significantly greater improvements in key 90 

symptoms and objective measures of disease with dupilumab compared with omalizumab. 91 

How does this study impact current management guidelines? Although ITCs have limitations, results 92 

suggest that patients with CRSwNP may have greater improvements in key CRSwNP outcomes with 93 

dupilumab versus omalizumab. Nevertheless, it will be important to confirm these findings in head-to-94 

head clinical studies. 95 

 96 

SECTION/CATEGORY 97 

Rhinitis, Sinusitis, and Upper Airway Disease 98 

CLASSIFICATION  99 

Rhinitis and Other Respiratory Diseases – Nasal polyposis 100 

Key Words  101 

CRSwNP, dupilumab, indirect treatment comparison, omalizumab 102 

Clinical trial registration numbers 103 

SINUS-24: NCT02912468; SINUS-52: NCT02898454; POLYP 1: NCT03280550; POLYP 2: 104 

NCT03280537 105 
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Abbreviations used 107 

CRSwNP- Chronic rhinosinusitis with nasal polyps 108 

CI- Confidence interval 109 

EMA- European Medicines Agency 110 

FDA- Food and Drug Administration 111 

Ig- Immunoglobulin 112 

IL- Interleukin 113 

INCS- Intranasal corticosteroid 114 

ITC- Indirect treatment comparison 115 

ITT- Intention-to-treat 116 

LMK- Lund-Mackay 117 

LoS- Loss of smell 118 

LS- Least squares 119 

MA- Meta-analysis 120 

NC- Nasal congestion 121 

NP- Nasal polyps 122 

NPS- Nasal polyp score 123 

NSAID-AERD- Non-steroidal anti-inflammatory drug aspirin-exacerbated respiratory disease 124 

NSAID-ERD- Non-steroidal anti-inflammatory drug exacerbated respiratory disease 125 

OR- Odds ratio 126 

q2w- Every two weeks 127 

q4w- Every 4 weeks 128 
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RCT- Randomized clinical trial 129 

SCS- Systemic corticosteroids 130 

SE- Standard error 131 

SLR- Systematic literature review 132 

SNOT-22- 22-item sino-nasal outcomes test 133 

TSS- Total symptom score 134 

UPSIT- University of Pennsylvania Smell Identification Test  135 
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INTRODUCTION 136 

Chronic rhinosinusitis with nasal polyps (CRSwNP) is an inflammatory disease predominantly 137 

driven by type 2 inflammation, which is characterized by upregulation of type 2 cytokines interleukin (IL)-138 

4, IL-13, and IL-5, high concentrations of tissue immunoglobulin (Ig) E, and increased serum IgE.1-3 139 

CRSwNP is characterized by bilateral nasal polyps and chronic inflammation in the paranasal sinuses, 140 

with persistent and debilitating symptoms that include nasal obstruction, hyposmia or anosmia, and 141 

anterior and posterior nasal drainage. Persistent symptoms of CRSwNP have a strong negative effect on 142 

quality of life and productivity comparable with other serious chronic disease.4-10 Approximately 80% of 143 

CRSwNP is driven by type 2 inflammation,11-13 and patients with severe CRSwNP commonly have other 144 

type 2 inflammatory conditions such as asthma and non-steroidal anti-inflammatory drug/aspirin-145 

exacerbated respiratory disease (NSAID-ERD/AERD),14, 15 which substantially increase the overall 146 

disease burden.16, 17  147 

Nasal saline irrigation and topical intranasal corticosteroids (INCS) are standard-of-care 148 

treatments for CRSwNP used at all levels of disease severity, while short-courses of oral systemic 149 

corticosteroids (SCS) and/or sino-nasal surgeries are used for uncontrolled severe disease.2, 18 Although 150 

sinus surgery is effective in improving symptoms and removal of polyps, disease recurrence is common, 151 

especially among patients with comorbid type 2 inflammatory conditions who have a higher risk of 152 

recurrence of nasal polyps following surgery, and as a result revision surgeries are more frequent in these 153 

patients.19-22 154 

Given the contribution of type 2 inflammation to the pathophysiology underpinning CRSwNP, 155 

several biologic therapies targeting different aspects of type 2 inflammation have been evaluated or are 156 

currently under evaluation, including anti-IgE (omalizumab), anti-IL-4/IL-13 (dupilumab), anti-IL-5 157 

(mepolizumab) and anti-IL-5 receptor α (benralizumab) monoclonal antibodies.22-33 There are no head-to-158 

head randomized clinical trials (RCTs) between biologic treatments, and no criteria (eg, biomarkers) that 159 

can assist with the selection of appropriate biologics for patients with inadequately controlled CRSwNP. In 160 

the absence of such trials, an alternative approach to evaluate the relative merits of biologics in CRSwNP 161 
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is indirect treatment comparison (ITC), which examines the comparative efficacy of each treatment for 162 

selected key endpoints shared between RCTs of patients with similar well defined clinical and 163 

inflammatory phenotypes. Although data from RCTs form the strongest level of evidence, in the absence 164 

of head-to-head RCTs of biologics, ITCs can provide useful comparative evidence to inform health 165 

technology assessment agencies and policymakers. 166 

The objective of this analysis was to conduct an ITC using data from RCTs of biologics for the 167 

treatment of patients with inadequately controlled CRSwNP. 168 

  169 
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 170 

METHODS 171 

Search strategy and feasibility assessment 172 

A systematic literature review (SLR) of relevant RCTs was conducted by searching the Embase®, 173 

MEDLINE® and Cochrane databases, supplemented with manual reference checks and conference 174 

presentations. Search strategies were designed using a combination of index terms (Emtree in Embase®; 175 

Medical Subject Headings in MEDLINE® and Cochrane) and free-text terms to identify relevant RCTs that 176 

investigated biologic treatments in CRSwNP between January 1, 1980 to May 18, 2020. Non-English 177 

language publications, non-RCTs, review articles, case studies and case reports, and animal or in vitro 178 

studies were excluded. Studies identified in the SLR were further evaluated based on study design, 179 

population, endpoints, patient cohort size, and the timing of endpoint assessments, to systematically 180 

select studies for inclusion in the ITC (Figure 1).  181 

ITC methodology 182 

Although there are several statistical approaches for conducting ITCs, guidance from the 183 

European Network for Health Technology Assessment states that “preference should be given to the 184 

most transparent method available.”34 Following the feasibility assessment, a Bucher ITC was employed 185 

owing to its transparency compared with other ITC methodologies.35  186 

The Bucher ITC was performed in 2 steps. First, results from trials of the same biologic treatment 187 

were meta-analyzed to derive a pooled treatment effect for the biologic treatment versus control arm. 188 

Next, the pooled treatment effect of each active biologic treatment was compared indirectly through the 189 

common control arm. As RCTs of biologics in CRSwNP compare the active treatment versus an INCS 190 

control, the INCS arm served as a common comparator in the Bucher ITC. A classical (frequentist) 191 

random-effects model was used for the meta-analysis. This model assumes that the true treatment effects 192 

are randomly distributed around a population mean effect; such modeling approaches generally provide 193 

conservative estimates by acknowledging that RCTs evaluating the same treatment may differ on the 194 

clinical characteristics of patients enrolled in the trials, or on study design (eg, duration of follow-up).  195 
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A Bucher ITC was performed for each outcome of interest presented in Table E1. For continuous 196 

outcomes, the contrast-level mean differences (ie, mean difference between the biologic and control arm 197 

reported in the trial) were used in the analyses, given the adjusted estimates were available from all 198 

studies in the analysis. For binary outcomes, the number of patients who achieved response criteria 199 

(improvement of ≥1 or ≥2 in nasal polyp score [NPS], or ≥1 in nasal congestion [NC] score) was derived 200 

by using the reported percentage of responders as the numerator and the number of patients in the 201 

intention-to-treat (ITT) or subgroup population as the denominator. This was utilized to derive the odds 202 

ratios (ORs).  203 

Analyses were conducted using the metafor package in R (3.3.0). Results are presented as a 204 

point estimate of the relative effect of interest (eg, OR, mean difference) with variation shown by 95% 205 

confidence intervals (CIs). 206 

RESULTS 207 

Literature search and feasibility assessment 208 

The systematic literature search identified 11,757 records, excluding duplicates (Figure 1). After 209 

title, abstract, and full text screening, 74 publications were retained, representing 32 unique RCTs, 14 of 210 

which were RCTs for 5 biologic therapies for CRSwNP: benralizumab, dupilumab, mepolizumab, 211 

omalizumab, and reslizumab. Of these 14 RCTs, 10 were excluded and 4 were retained for the ITC. 212 

Reasons for exclusion from the ITC were dissimilar study selection criteria, a sample size of ≤10 per 213 

treatment arm, endpoints evaluated earlier than 24 weeks, a treatment dose no longer in use, and data 214 

not adequate for ITC (Table E2). The four RCTs eligible for ITC analyses were two phase 3 dupilumab 215 

trials (SINUS-24 [NCT02912468] and SINUS-52 [NCT02898454]) and two phase 3 omalizumab trials 216 

(POLYP 1 [NCT03280550] and POLYP 2 [NCT03280537]; Figure 1).  217 

In the SINUS-24 and SINUS-52 and POLYP 1 and POLYP 2 trials, dupilumab and omalizumab, 218 

respectively, were administered subcutaneously. The 2-arm, 24-week SINUS-24 and 3-arm, 52-week 219 

SINUS-52 trials were similar in study design up to 24 weeks and included dupilumab 300 mg 220 

administered every 2 weeks (q2w). Similarly, the 2-arm, 24-week POLYP 1 and POLYP 2 trials were alike 221 
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in design, with omalizumab administered q2w or every 4 weeks (q4w) based on baseline body weight and 222 

IgE value.  223 

Patient inclusion criteria (Table E3) and qualitative assessment of patient baseline characteristics 224 

suggested that the patient populations were mostly comparable (Table I, Table E4). Similar rates of prior 225 

sino-nasal surgery and comorbid asthma, which may be reflective of disease severity, were observed in 226 

the SINUS and POLYP trials at baseline. The prevalence of prior SCS use within the last year was higher 227 

in patients treated in the dupilumab studies than those in the omalizumab studies. However, use of SCS 228 

was stopped prior to enrollment (4–5 weeks before randomization and treatment initiation) in both the 229 

SINUS and POLYP trials.  230 

The SINUS and POLYP trials used bilateral NPS as the objective measure of disease, with core 231 

symptoms of CRSwNP assessed using a patient-reported diary with a daily recall period including NC 232 

score, loss of smell (LoS) score, and total symptom score (TSS; a composite score of 4 symptoms: NC, 233 

LoS, anterior rhinorrhea or runny nose, and posterior rhinorrhea or post-nasal drip), and the 40-odorant 234 

University of Pennsylvania Smell Identification Test (UPSIT). There are currently no established minimal 235 

clinically important differences for NPS, NC, LoS, TSS or UPSIT. The 22-item sino-nasal outcomes test 236 

(SNOT-22) score assessed disease-specific health-related quality of life. SNOT-22 is a multi-domain 237 

questionnaire with a 2-week recall period that assesses rhinologic, extra-nasal rhinologic, and ear/facial 238 

symptoms, along with distal effects such as emotional and social impacts, and is currently the only 239 

CRSwNP measure with a validated minimal clinically important difference (patient improvement ≥8.936). 240 

The following endpoints were available for comparison across the trials: mean change from 241 

baseline at Week 24 in NPS (range 0–8), NC score (range 0–3), LoS score (range 0–3), TSS (presented 242 

on a scale ranging from 0–12 in the POLYP trials; TSS from the SINUS trials was computed to match the 243 

scale range from the POLYP trials), UPSIT score (range 0–40), and SNOT-22 score (range 0–110); 244 

higher scores represent worse outcomes for all endpoints except UPSIT. The proportions of patients 245 

achieving response thresholds of improvement from baseline at Week 24 of NPS ≥1 and ≥2, and NC 246 

score improvement ≥1 was also available as endpoints for comparison. 247 
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A qualitative assessment of baseline scores of the key outcomes of interest, NPS, NC score, LoS 248 

score, TSS, and UPSIT scores, showed all were comparable between the SINUS and POLYP trials at 249 

baseline (Table I). Baseline SNOT-22 scores in the ITT population of the POLYP trials were higher than 250 

those in the SINUS trials, given the POLYP trial inclusion criterion of SNOT-22 score ≥20 at baseline. A 251 

placebo (INCS) comparator arm was common across the 4 trials. A qualitative assessment showed that 252 

among patients in the placebo groups, change from baseline at Week 24 in key outcomes of interest were 253 

comparable between the SINUS and POLYP trials, with the exception of a greater reduction in NPS with 254 

placebo in the POLYP 2 trial (Table E5). 255 

Comparison of outcome measures for dupilumab versus  omalizumab in the ITT 256 

population 257 

Dupilumab and omalizumab both demonstrated superiority versus placebo (INCS) across all 258 

outcome measures assessed. Bucher ITCs were performed for the comparable endpoints available from 259 

the 4 selected studies. Dupilumab demonstrated significantly greater improvements versus omalizumab 260 

in change from baseline at Week 24 with NPS, NC score, LoS score, UPSIT score, and TSS (mean 261 

difference [95% CI] −1.04 [−1.63, −0.44], −0.35 [−0.60, −0.11], −0.66 [−0.90, −0.42], 6.70 [4.67, 8.73], 262 

and −1.18 [−1.95, −0.41], respectively; Figures 2–5). 263 

In terms of responder analyses at Week 24, the proportion of patients achieving a ≥1-point 264 

improvement in NPS was 63.0% with dupilumab versus 13.6% with placebo in the pooled SINUS-24 and 265 

SINUS-52 trials, and 56.3% with omalizumab versus 28.7% for placebo in the pooled POLYP 1 and 266 

POLYP 2 trials. The proportion of patients achieving a ≥2-point improvement in NPS was 46.1% with 267 

dupilumab versus 2.4% with placebo in the pooled SINUS trials, and 31.3% with omalizumab versus 268 

11.6% with placebo in the pooled POLYP trials. Similarly, the proportion of patients achieving a ≥1-point 269 

improvement in NC score was 64.2% with dupilumab versus 23.8% with placebo in the pooled SINUS 270 

trials, and 44.4% with omalizumab versus 21.4% with placebo in the pooled POLYP trials.22, 23 271 

 Based on these data, dupilumab also demonstrated significantly greater improvements versus 272 

omalizumab in a responder analysis of patients achieving NPS improvement ≥1 and ≥2, and NC score 273 
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improvement ≥1 (odds ratio [95% CI] 3.58 [1.82, 7.04], 11.18 [1.52, 82.22], and 2.13 [1.12, 4.04], 274 

respectively; Figure 2, Figure E1, Figure 3). Numerically greater improvements were observed with 275 

dupilumab versus omalizumab in change from baseline at Week 24 in SNOT-22 score, however the 276 

differences were not statistically significant (Figure 5). 277 

Comparison of outcome measures for dupilumab versus  omalizumab in patients with 278 

comorbid asthma (with or without NSAID-ERD) and com orbid asthma patients with 279 

NSAID-ERD 280 

Subgroup analyses were performed among patients with comorbid asthma (with or without 281 

NSAID-ERD) and among comorbid asthma patients with NSAID-ERD. Data from POLYP 1 and 2 were 282 

available only on the outcomes of change from baseline to Week 24 in NPS and NC score in both 283 

subgroups; hence only these outcomes were assessed.37 Despite the smaller subgroup sizes of patients 284 

with comorbid asthma with or without NSAID-ERD, 59% of the ITT population of the SINUS trials 285 

(428/724) and 57% of the ITT population of the POLYP trials (151/265), dupilumab had significantly 286 

greater improvement in NPS and NC score at Week 24 from baseline compared with omalizumab (Table 287 

II).  288 

Comorbid asthma patients with NSAID-ERD comprised only 25% (181/724) of the ITT population 289 

of the SINUS trials and 27% (72/265) of the ITT population from POLYP trials. In these subgroups, 290 

dupilumab demonstrated significantly greater improvements versus omalizumab in change from baseline 291 

at Week 24 in NC score (mean difference [95% CI], −0.58 [−1.01, −0.15]); greater improvements were 292 

also observed in NPS (−0.73 [−1.57, 0.12]), however, the differences in NPS were not statistically 293 

significant (Table II). 294 

Sensitivity analyses 295 

Patient subgroups with SNOT-22 ≥20 at baseline.  Given the POLYP trials included patients with 296 

SNOT-22 ≥20 at baseline, a sensitivity analysis was conducted for all outcomes of interest by selecting 297 

the subgroup of patients from the SINUS trials with baseline SNOT-22 ≥20 and comparing them with the 298 

omalizumab ITT population. In the SINUS trials, 681 patients (94%) had a SNOT-22 score ≥20 at 299 
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baseline. Results from this analysis were consistent with results from the previously shown ITT 300 

populations, with dupilumab demonstrating significantly greater improvements in all key outcome 301 

measures versus omalizumab except for SNOT-22 score, which showed greater improvement with 302 

dupilumab versus omalizumab without being statistically significant (Table E6). 303 

Patient subgroups with IgE 30–1500 IU/mL and weight  30–150 kg at baseline.  Dosing guidelines for 304 

omalizumab state eligibility criteria of total serum IgE of 30–1500 IU/mL and weight of 30–150 kg for 305 

patients receiving treatment.23 In the SINUS trials, 599 patients (83%) met the IgE and weight criteria for 306 

omalizumab at baseline. A sensitivity analysis was conducted for all outcomes of interest for patients from 307 

the dupilumab RCTs who met omalizumab dosing guidelines versus the omalizumab ITT populations. 308 

Results from this analysis (Table E6) were consistent with those previously shown in the ITT population 309 

analysis. 310 

Patients from SINUS-24 and -52 versus patients from  POLYP 1 only.  The POLYP 2 trial 311 

demonstrated a high placebo response for change in NPS, thereby reducing the magnitude of effect for 312 

omalizumab versus placebo (change from baseline to Week 24 in mean NPS for placebo in POLYP 1, 313 

0.06 [SE, 0.16]; POLYP 2, −0.31 [SE, 0.16]).23 A sensitivity analysis was conducted for the NPS outcome 314 

measure by comparing patients from the SINUS-24 and SINUS-52 trials with those from the POLYP 1 315 

trial only. These results were consistent with those observed in the pooled analyses, with dupilumab 316 

demonstrating significantly greater improvements in NPS from baseline at Week 24 versus omalizumab 317 

(Figure E2).  318 Jo
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DISCUSSION 319 

This is the first ITC performed in patients with CRSwNP that comprehensively evaluates the 320 

evidence from RCTs of biologics for inadequately controlled CRSwNP. The RCTs selected for the ITC 321 

had similar (albeit not identical) criteria with respect to study design, trial populations, and specific 322 

outcome measures that supported the cross-study comparisons, a key requirement for minimizing bias or 323 

erroneous comparisons. 324 

The results of this analysis demonstrated that dupilumab had significantly greater improvements 325 

compared with omalizumab in all key outcome measures assessed across the 4 RCTs, including NPS, 326 

NC, LoS, TSS, and UPSIT scores. Nasal congestion and sense of smell impairment are among the most 327 

important symptoms affecting the daily lives of patients with CRSwNP,5 and dupilumab showed 328 

superiority versus omalizumab in the outcome measures assessing these symptoms. For the SNOT-22 329 

outcome, improvements were greater in the dupilumab group compared with the omalizumab group, 330 

however, these differences were not statistically significant. The SNOT-22 score is based on a multi-331 

domain health-related quality of life questionnaire that includes distal effects (such as emotional and 332 

social impacts) of CRSwNP. Due to the multi-domain nature of the questionnaire and variability in patient 333 

experiences, relatively large variability was present in the SNOT-22 scores in the SINUS and POLYP 334 

studies (coefficient of variation in baseline SNOT-22 scores of up to 42%).22, 23 It is also expected that 335 

patient experiences of symptoms are more reliably reported using the daily recall periods assessed by 336 

other outcome measures such as NC, LoS, or TSS, rather than the longer 2-week recall period of the 337 

SNOT-22 questionnaire.38 Additionally, in both the POLYP 1 and POLYP 2 trials, the improvement in 338 

SNOT-22 score plateaus at the Week 16 assessment, and remains unchanged through Week 24.23 339 

However, in the SINUS trials the magnitude of dupilumab’s impact on SNOT-22 score continues to 340 

improve without plateau at Week 16 (least squares [LS] mean difference for dupilumab versus placebo 341 

[95% CI], −15.20 [−17.79, −12.62]; P < .001) and Week 24 (−18.86 [−21.52, −16.20]; P < .0001) and does 342 

not plateau even through the Week 52 assessment in the SINUS-52 trial (−20.96 [−25.03, −16.89]; P < 343 

.0001).22 A comparison of SNOT-22 scores at a longer time-point of assessment (such as 52 weeks) was 344 
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not feasible due to the shorter randomized treatment period duration of 24 weeks for both POLYP trials of 345 

omalizumab.  346 

A key requirement of ITC analyses is that the study populations are sufficiently similar to permit 347 

appropriate comparisons. Although the SINUS and POLYP trials were mostly similar, there were some 348 

differences. Patients in the SINUS trials had higher SCS use at baseline compared with the POLYP trials 349 

and both POLYP trials had additional inclusion criteria of baseline SNOT-22 score ≥20, and IgE 30–1500 350 

IU/mL and weight 30–150 kg. Two sensitivity analyses were performed by selecting subgroups of 351 

dupilumab patients from the SINUS trials matching the SNOT-22 and IgE and weight criteria of the 352 

POLYP trials, respectively. These sensitivity analyses showed that dupilumab demonstrated significantly 353 

greater improvements compared with omalizumab in all outcomes except SNOT-22, demonstrating no 354 

overall effect of these additional inclusion criteria on the conclusions drawn from the ITC results in the ITT 355 

populations. A sensitivity analysis in the subgroup of patients with or without prior SCS use was not 356 

feasible, as data from these subgroups were not available in the public domain for the POLYP trials. 357 

However, in post hoc analyses of the pooled SINUS studies that evaluated patients with and without SCS 358 

use within 2 years prior to enrolment it was observed that the treatment effect of dupilumab was similar in 359 

both subgroups.39 It should be noted that it was not possible to assess whether other specific patient 360 

populations had greater treatment response with omalizumab versus dupilumab as other subgroup data 361 

were not available. Further ITC analyses should be conducted when such data are available, in order to 362 

better inform treatment stratification options. 363 

While the effect of placebo treatment was generally similar across the trials, it was observed that 364 

in the POLYP 2 trial of omalizumab, there was a higher placebo response for change in NPS at Week 24 365 

compared with the POLYP 1 trial. This would result in a smaller magnitude of effect for omalizumab, and 366 

hence a larger effect size of dupilumab versus omalizumab on NPS when both POLYP 1 and POLYP 2 367 

are included. In a sensitivity analysis of NPS excluding the POLYP 2 trial, dupilumab consistently and 368 

significantly outperformed omalizumab, suggesting the smaller mean difference in NPS between placebo 369 

and omalizumab in the POLYP 2 trial did not influence the conclusions drawn from the main ITC analysis. 370 
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Patients with CRSwNP and comorbid asthma are difficult to treat, as evidenced by higher rates of 371 

symptom and polyp recurrence and the need for repeat surgeries.16, 17 Results from the ITC of dupilumab 372 

and omalizumab in the comorbid asthma population are consistent with results from the ITT population 373 

analyses. In the subgroup of patients with both comorbid asthma and NSAID-ERD, dupilumab continued 374 

to have greater improvement in NPS and NC score compared with omalizumab. The difference was 375 

statistically significant for NC score, but not for NPS, possibly due to markedly smaller subgroup sizes 376 

from the SINUS and POLYP trials.  377 

To contextualize the results from the absolute change in NPS and NC score analysis, responder 378 

analyses were conducted by using treatment-arm level data from the ITT populations of both the SINUS 379 

and POLYP trials for the calculation of ORs and 95% CIs. Results from these responder analyses 380 

continued to remain statistically significant in favor of dupilumab compared with omalizumab, with the 381 

odds of achieving a reduction in NPS or NC score of ≥1 with dupilumab more than double the odds with 382 

omalizumab. 383 

Currently no baseline biomarker parameters have been identified to select appropriate biologic 384 

treatments for individual CRSwNP patients.40 In the absence of such biomarkers, treatment effect size 385 

and responder analysis results may guide the choice of treatment with the greatest improvements in both 386 

objective and subjective measures. The higher treatment effect size of dupilumab may be due to a 387 

broader mechanism of action on type 2 inflammation compared with omalizumab, as dupilumab targets 388 

IL-4 and IL-13, which have been shown to decrease IgE production, as well as reduce other aspects of 389 

type 2 inflammation such as eotaxin-3, IL-5, tissue eosinophilia, and mast cell production of inflammatory 390 

mediators.41, 42  391 

In routine clinical practice, patients with severe CRSwNP may need rescue treatment with SCS or 392 

sinus surgery if their symptoms worsen while on maintenance INCS. The trial design of the SINUS study 393 

enabled an assessment of the endpoint of need for rescue treatments. In the pooled SINUS trials, rescue 394 

treatment with SCS was required in 88/286 (30.8%) of placebo-treated patients and 41/438 (9.4%) of 395 

dupilumab-treated patients, and rescue treatment with nasal polyp surgery was required in 22/286 (7.7%) 396 

of placebo-treated patients and 5/438 (1.1%) of dupilumab-treated patients, up to 52 weeks, and the 397 
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proportion of subjects who required SCS or surgery was reduced by 74% and 83%, respectively.22 In the 398 

POLYP trials, the 24-week randomized, double-blind treatment period was followed by an open-label 399 

extension period, during which all patients received omalizumab. This aspect of trial design may 400 

complicate the assessment of rescue SCS or sinus surgery. In the POLYP trials, the rates for rescue SCS 401 

and surgery observed during the treatment period (over 24 weeks) were lower than those observed in the 402 

SINUS studies. Rescue SCS therapy in the POLYP studies was assessed based on the use of SCS for 403 

NP for at least 3 days; rescue SCS therapy in the SINUS studies was defined as short course SCS use, 404 

of up to 2 weeks. Rescue SCS was required in 8/129 (6.2%) placebo-treated patients and 3/129 (2.3%) 405 

omalizumab-treated patients from the pooled POLYP studies, and no sinus surgeries/polypectomies were 406 

recorded. Hence, an ITC between dupilumab and omalizumab on the endpoint of rescue SCS and sinus 407 

surgery was not feasible due to differences in the open-label portion of the trials. 408 

Finally, it should be noted that the data used in the Bucher ITC analyses were informed by results 409 

from RCTs. These data may not fully represent real-world situations and, as a result, may not be 410 

generalizable to real-life clinical practice. Further research is required in order to analyze any differences 411 

among treatments in real-world situations.43 As results of RCTs of other biologic treatments in CRSwNP 412 

become available, additional ITC analyses will be important to understand the relative efficacy of these 413 

biologics in CRSwNP. 414 

The results of the ITC suggest that among comparable CRSwNP patient populations, dupilumab 415 

was associated with significantly greater improvements in all the key symptoms and objective measures 416 

of the disease compared with omalizumab. In the absence of head-to-head clinical trials comparing 417 

biologics in patients with CRSwNP, this analysis may provide evidence for clinicians, health technology 418 

assessments, and policymakers considering biologic treatments in CRSwNP. It will be important to 419 

confirm these findings in head-to-head comparison studies. Long-term real-world data are necessary to 420 

evaluate outcomes such as reduced need for rescue treatments including SCS and/or sino-nasal surgery 421 

in these biologics.     422 
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FiguresFiguresFiguresFigures    558 

FIGURE 1. Publication screening strategy 559 

FIGURE 2. Dupilumab versus omalizumab comparison: NPS  560 

FIGURE 3. Dupilumab versus omalizumab comparison: NC score 561 

FIGURE 4. Dupilumab versus omalizumab comparison: mean difference in change in loss of smell score 562 

(A) and UPSIT score (B) from baseline to Week 24  563 

FIGURE 5. Dupilumab versus omalizumab comparison: mean difference in change in TSS (A) and 564 

SNOT-22 (B) from baseline to Week 24 565 

  566 

Jo
urn

al 
Pre-

pro
of



28 

 

 

 

TABLE I. Patient characteristics 567 

Characteristics, mean  
SINUS-24* 

(n = 276) 

SINUS-52* 

(n = 448) 

POLYP 1† 

(n = 138) 

POLYP 2† 

(n = 127) 

Age, years 50.5 52.0 51.0 50.1 

Male, % 57.2 62.3 63.7 65.3 

Prior surgery,% 71.7 58.3 57.2 62.2 

Prior surgery, pooled ITT, %‡ 64.3 59.6 

Prior SCS within 1 year, % 53.6 64.5 18.8 26.0 

NPS, 0–8 5.8 6.1 6.2 6.3 

NC score, 0–3 2.4 2.4 2.4 2.3 

SNOT-22 total score, 0–110 49.4 51.9 60.1 59.5 

UPSIT score, 0–40 14.6 13.6 13.3 13.0 

LMK score, 0–24 19.0 18.0 — — 

Loss of smell score, 0–3  2.7  2.8  2.7 2.7  

TSS, 0–12§ 9.0  9.3  8.9  8.6  

Comorbid asthma, % 58.3 59.6 53.6 60.6 

Comorbid asthma and NSAID-

ERD, % 
 26.8 23.6 19.6 35.4 

Mean blood eosinophil count,  

109 cells/L 
0.44 0.43 0.35 0.33 

Serum total IgE, IU/mL 212.0 239.8 160.9 190.2 

 568 

*Mean of all randomized patients. 569 
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†Weighted mean of all randomized patients from mean reported by treatment arms. 570 

‡Data presented for pooled ITT cohorts of 2 SINUS trials per data available for 2 POLYP trials. 571 

§TSS presented on a 0–12 scale, calculated from the sum of the weekly average daily self-reported 572 

scores of 4 symptoms (NC, loss of smell, and anterior/posterior rhinorrhea [each 0–3]) in both SINUS and 573 

POLYP trials for the Bucher ITC. Data from the SINUS trials were used to generate TSS on a 0–12 scale 574 

for patients treated with dupilumab. 575 

IgE, immunoglobulin E; ITC, indirect treatment comparison; ITT, intention-to-treat; LMK, Lund-Mackay; 576 

NC, nasal congestion; NP, nasal polyps; NPS, nasal polyp score; NSAID-ERD, non-steroidal anti-577 

inflammatory drug-exacerbated respiratory tract disease; SCS, systemic corticosteroids; SNOT-22, 22-578 

item sino-nasal outcome test; UPSIT, University of Pennsylvania Smell Identification Test; TSS, total 579 

symptom score. 580 

Note: data for the POLYP 1 and POLYP 2 trials came from either ClinicalTrials.gov or Gevaert et al. 2020 581 

J Allergy Clin Immunol. 23 582 
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TABLE II. Subgroup analysis for patients with CRSwNP with comorbid asthma (with or without 584 

NSAID-ERD) and comorbid asthma with NSAID-ERD 585 

 

Change from baseline to Week 24, mean  difference for 

dupilumab versus omalizumab (95% CI) 

 NPS, 0–8 NC score, 0–3  

Asthma subgroup (with or 

without NSAID-ERD) 

(n = drug/placebo) 

SINUS-24, n = 82/79 

SINUS-52, n = 176/91 

Pooled POLYP 1/2, 

n = 80/71* 

−1.09 

(−1.60, −0.57) 

−0.52 

(−0.84, −0.20) 

Asthma with NSAID-ERD 

subgroup 

(n = drug/placebo) 

SINUS-24, n = 33/39 

SINUS-52, n = 40/64 

POLYP 1, n = 16/11 

POLYP 2, n = 24/21 

−0.73 

(−1.57, 0.12) 

−0.58 

(−1.01, −0.15) 

 586 

Data from the SINUS trials were used to generate patient subgroups of asthma, and asthma with or 587 

without NSAID-ERD for patients treated with dupilumab. 588 

*Sample size available only for pooled POLYP trial patients. 589 

CRSwNP, chronic rhinosinusitis with nasal polyps; NC, nasal congestion; NPS, nasal polyp score; 590 

NSAID-ERD, non-steroidal anti-inflammatory drug-exacerbated respiratory tract disease.  591 

Significant results are presented in bold.  592 

 593 

  594 
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FIGURE 1. Publication screening strategy  595 

The literature search was conducted specifically for the ITC analysis with a goal of identifying all clinical 596 

evidence of biologic and conventional treatments including surgery and other pharmacotherapies used in 597 

CRSwNP. At the full text publication screening stage, evidence was categorized by the class of treatment 598 

intervention, for example biologic, surgery, and others (corticosteroids and anti-leukotrienes), and from 599 

this point onwards focused on evidence for biologic treatments. 600 

CRSwNP, chronic rhinosinusitis with nasal polyps; ITC, indirect treatment comparison; RCT, randomized 601 

clinical trials.  602 
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FIGURE 2. Dupilumab versus omalizumab comparison: NPS  604 

A, Random-effects mean difference in change in NPS from baseline to Week 24. B, Responder analysis 605 

for patients with NPS improvement ≥1 from baseline to Week 24, random-effects odds ratio. 606 

CI, confidence interval; NPS, nasal polyp score; PBO, placebo; q2w, every 2 weeks; q4w, every 4 weeks; 607 

Tx, treatment. 608 

  609 
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FIGURE 3. Dupilumab versus omalizumab comparison: NC score 610 

A, Random-effects mean difference in change in NC score from baseline to Week 24. B, Responder 611 

analysis for patients with NC score improvement ≥1 from baseline to Week 24, random-effects odds ratio. 612 

CI, confidence interval; NC, nasal congestion; PBO, placebo; q2w, every 2 weeks; q4w, every 4 weeks; 613 

Tx, treatment.  614 
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FIGURE 4. Dupilumab versus omalizumab comparison: mean difference in change in loss of 615 

smell score (A) and UPSIT score (B) from baseline to Week 24  616 

Panels show random-effects mean difference. 617 

CI, confidence interval; LoS, loss of smell; PBO, placebo; q2w, every 2 weeks; q4w, every 4 weeks; Tx, 618 

treatment. 619 

 UPSIT, University of Pennsylvania Smell Identification Test.  620 
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FIGURE 5. Dupilumab versus omalizumab comparison: mean difference in change in TSS* (A) 621 

and SNOT-22 (B) from baseline to Week 24 622 

*TSS presented on a 0–12 scale, calculated from the sum of the weekly average of daily self-reported 623 

scores of 4 symptoms (nasal congestion, loss of smell, and anterior/posterior rhinorrhea [each 0–3]) in 624 

both SINUS and POLYP trials for the Bucher indirect treatment comparison. Data from the SINUS trials 625 

were used to generate TSS on a 0–12 scale for patients treated with dupilumab. 626 

Panels show random-effects mean difference. 627 

CI, confidence interval; PBO, placebo; q2w, every 2 weeks; q4w, every 4 weeks; SNOT-22, 22-item Sino-628 

Nasal Outcome Test; TSS, total symptom score; Tx, treatment. 629 

 630 
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TABLE E1. ITC analyses performed for dupilumab versus omalizumab 1 

CRSwNP 

population 

Scenario Continuous outcomes 

(mean difference in 

change from baseline) 

Binary outcomes at Week 24 

(number of persons 

evaluated/events, odds ratio) 

Primary ITT population 

Change from baseline at 

Week 24 in: 

• NPS 

• NC score 

• LoS 

• TSS* 

• UPSIT 

• SNOT-22 

• NPS responders 

(improvement ≥1) 

• NPS responders 

(improvement ≥2) 

• NC score responders 

(improvement ≥1) 

Subgroup 

analysis 

Asthma (with or 

without  

NSAID-ERD) 

Change from baseline at 

Week 24 in: 

• NPS 

• NC score 

Not feasible due to lack of data 

Asthma and  

NSAID-ERD 

Change from baseline at 

Week 24 in: 

• NPS 

• NC score 

Not feasible due to lack of data 

Sensitivity 

Subgroup with 

baseline  

SNOT-22 ≥20 

(Table E6) 

• All outcomes 

from ITT 

population 

 

• NPS responders 

(improvement ≥1) 

• NC score responders 
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(improvement ≥1) 

 

Subgroup with 

baseline IgE  

30–1500 IU/mL and 

body weight  

30–150 kg (per 

omalizumab dosing) 

• All outcomes 

from ITT 

population 

• NPS responders 

(improvement ≥1) 

• NC score responders 

(improvement ≥1) 

SINUS-24/-52 

versus POLYP 1† 

• Change from 

baseline at 

Week 24 in NPS 

Not feasible due to lack of data 

 2 

*TSS presented on a 0–12 scale, calculated from the sum of the weekly average of daily self-reported 3 

scores of 4 symptoms (nasal congestion, loss of smell, and anterior/posterior rhinorrhea [each 0–3]) in 4 

both SINUS and POLYP trials for the Bucher indirect treatment comparison. Data from the SINUS trials 5 

were used to generate TSS on a 0–12 scale for patients treated with dupilumab. 6 

†This sensitivity analysis excluded the POLYP 2 trial.  7 

CRSwNP, chronic rhinosinusitis with nasal polyps; ITC, indirect treatment comparison; LoS, loss of smell; 8 

NSAID-ERD, non-steroidal anti-inflammatory drug-exacerbated respiratory tract disease; NC, nasal 9 

congestion; NPS, nasal polyp score; SNOT-22, 22-item Sino-Nasal Outcome Test; TSS, total symptom 10 

score; UPSIT, University of Pennsylvania Smell Identification Test. 11 

Note: only pooled data from POLYP 1 and POLYP 2 trials were available at the time of analyses. 12 
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TABLE E2. Feasibility assessment 1 

Study name N Primary population Included in ITC Reason for exclusion 

Dupilumab, SINUS-24E1 276 CRSwNP � NA 

Dupilumab, SINUS-52E1 448 CRSwNP � NA 

Omalizumab, POLYP 1E2 138 CRSwNP � NA 

Omalizumab, POLYP 2E2 127 CRSwNP � NA 

Mepolizumab, 

SYNAPSEE3,E4* 
413 CRSwNP � 

No data were available 

in the literature sources 

searched during the 

SLR 

MepolizumabE5 105 CRSwNP � Dose not used in 

CRSwNP phase 3 

program  

(IV 750 mg q4w) 

DupilumabE6 60 Bilateral nasal 

polyposis with 

chronic symptoms of 

sinusitis 

� Evaluation time earlier 

than 24 weeks 

ReslizumabE7 150 Asthma (with self-

reported CRSwNP) 

� CRSwNP was not a 

primary indication 

included in the trial     
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MepolizumabE8 105 Asthma (with NP) � CRSwNP was not a 

primary indication 

included in the trial 

BenralizumabE9 NR Asthma (with NP) � CRSwNP was not a 

primary indication 

included in the trial 

MepolizumabE10 30 CRSwNP � Sample size ≤10 in 

either arm 

OmalizumabE11 14 CRSwNP � Sample size ≤10 in 

either arm 

MepolizumabE12 24 Bilateral or recurrent 

nasal polyps 

� Sample size ≤10 in 

either arm 

OmalizumabE13 24 CRSwNP � Sample size ≤10 in 

either arm; evaluation 

time earlier than 24 

weeks 

 

 2 

*Two data points were presented in a press release at the time of the SLR. Data from this study were 3 

published in a conference presentation after the SLR cut-off date, and are not included in the present 4 

manuscript. 5 

CRSwNP, chronic rhinosinusitis with nasal polyps; ITC, indirect treatment comparison; IV, intravenous; 6 

NA, not applicable; NP, nasal polyps; NR, not reported; q4w, every 4 weeks; SLR, systemic literature 7 

review. 8 
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TABLE E5. Change from baseline to Week 24 in key endpoints for the placebo (INCS) groups 1 

of the SINUS and POLYP trials 2 

Outcome measure,  

LS mean change from 

baseline to Week 24 (SE) 

SINUS-24 

(n = 133) 

SINUS-52 

(n = 153) 

POLYP 1 

(n = 66) 

POLYP 2 

(n = 65) 

NPS, 0–8 0.17 (0.15) 0.10 (0.14) 0.06 (0.16) −0.31 (0.16) 

NC score, 0–3 −0.45 (0.07) −0.38 (0.07) −0.35 (0.11) −0.20 (0.11) 

SNOT-22 total score, 0–110 −9.31 (1.62) −10.40 (1.61) −8.58 (2.08) −6.55 (2.19) 

UPSIT score, 0–40 0.70 (0.71) −0.81 (0.71) 0.63 (0.90) 0.44 (0.81) 

LMK score, 0–24 −0.74 (0.37) −0.09 (0.31) — — 

Loss of smell score, 0–3  −0.29 (0.07) −0.23 (0.08) −0.23 (0.10) −0.13 (0.10) 

TSS, 0–12* −1.67 (0.23) −1.37 (0.26) −1.06 (0.34) −0.44 (0.32) 

*TSS presented on a 0–12 scale, calculated from the sum of the weekly average daily self-reported 3 

scores of 4 symptoms (NC, loss of smell, and anterior/posterior rhinorrhea [each 0–3]) in both SINUS and 4 

POLYP trials for the Bucher ITC. Data from the SINUS trials were used to generate TSS on a 0–12 scale 5 

for patients treated with dupilumab. 6 

LMK, Lund-Mackay; LS, least squares; NC, nasal congestion; NPS, nasal polyp score; SE, standard 7 

error; SNOT-22, 22-item sino-nasal outcome test; UPSIT, University of Pennsylvania Smell Identification 8 

Test; TSS, total symptom score. 9 

Note: data for the POLYP 1 and POLYP 2 trials came from Gevaert et al. 2020 J Allergy Clin Immunol. 10 

 11 

 12 
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TABLE E6. Sensitivity analysis for dupilumab subgroups: baseline SNOT-22 ≥20; baseline 1 

serum total IgE 30–1500 IU/mL and body weight 30–150 kg 2 

 Dupilumab versus omalizumab  

 
Baseline SNOT-22 ≥20 

(nSINUS = 681/nPOLYP = 265)* 

Baseline  IgE 30–1500 IU/mL 

and body weight 30–150 kg 

(nSINUS = 599/nPOLYP = 265)† 

Change from baseline to Week 24, mean difference (95% CI) 

NPS −1.05 (−1.65, −0.45) −1.16 (−1.76, −0.56) 

NC score −0.36 (−0.60, −0.11) −0.40 (−0.65, −0.16) 

LoS −0.65 (−0.88, −0.42) −0.69 (−0.95, −0.43) 

UPSIT 6.54 (4.49, 8.60) 7.02 (4.94, 9.10) 

TSS‡ −1.23 (−2.01, −0.45) −1.31 (−2.10, −0.52) 

SNOT-22 −4.09 (−9.87, 1.69) −3.76 (−8.97, 1.45) 

Responders with improvement from baseline, odds ratio (95% CI) 

NPS improvement ≥1 3.56 (1.73, 7.33) 4.49 (1.98, 10.14) 

NC score improvement ≥1 2.11 (1.11, 4.02) 2.30 (1.19, 4.45) 

 3 

*Data from the SINUS trials were used to generate the subgroup with baseline SNOT-22 ≥20 for patients 4 

treated with dupilumab.  5 

†Data from the SINUS trials were used to generate the subgroup with baseline IgE 30–1500 IU/mL and 6 

body weight 30–150 kg (per omalizumab dosing table)2 for patients treated with dupilumab. 7 

‡TSS presented on a 0–12 scale, calculated from the sum of the weekly average of daily self-reported 8 

scores of 4 symptoms (nasal congestion, loss of smell, and anterior/posterior rhinorrhea [each 0–3]) in 9 

both SINUS and POLYP trials for the Bucher indirect treatment comparison. Data from the SINUS trials 10 

were used to generate TSS on a 0–12 scale for patients treated with dupilumab. 11 
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CI, confidence interval; IgE, immunoglobulin E; LoS, loss of smell; NC, nasal congestion; NPS, nasal 12 

polyp score; SNOT-22, 22-item Sino-Nasal Outcome Test; TSS, total symptom score; UPSIT, University 13 

of Pennsylvania Smell Identification Test.  14 

Significant results are presented in bold. 15 
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TABLE E4. Distribution of clinical study sites for the SINUS and POLYP studies  

Regions of study sites, 

n (%) 

SINUS-24 

(n = 276) 

SINUS-52 

(n = 448) 

POLYP 1 

(n = 138) 

POLYP 2 

(n = 127) 

Asia 0 49 (10.9) 0 0 

Latin America 0 137 (30.6) 0 0 

East Europe 173 (62.7) 43 (9.6) 71 (51.4) 68 (53.5) 

Western countries 103 (37.3) 219 (48.9) 67 (48.6) 59 (46.5) 
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TABLE E3. Patient selection criteria for trials included in the ITC 1 

Trial selection criteria SINUS-24 and -52 POLYP 1 and 2 

NPS ≥5, with score of ≥2 for each nostril at both 

the first screening visit and end of run-in period 
� � 

NC score ≥2 (with presence of nasal discharge 

and/or reduced smell) at first screening visit and 

weekly average NC >1 at randomization 

� � 

Adult patients (SINUS excluded patients <18, 

POLYP included 18–75) 
� � 

Exclusion: History of nasal surgery (including 

polypectomy) within 6 months prior to screening 
� � 

Prior treatment with systemic glucocorticoids 

within the last 2 years (or a medical 

contraindication or intolerance to systemic 

glucocorticoids), prior surgery for nasal polyps, 

or both 

� No 

Stratified recruitment approach 

• Asthma/NSAI

D-ERD 

• Prior surgery 

• Country 

• Asthma/NSAI

D-ERD 

• Geographic 

region 

SNOT-22 ≥20 No � 
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Background treatment (INCS with mometasone 

furoate) 
� � 

IgE criteria of 30–1500 IU/mL and weight  

30–150 kg (per omalizumab dosing) 
No � 

IgE, immunoglobulin E; INCS, intranasal corticosteroids; NC, nasal congestion; NSAID-ERD, non-2 

steroidal anti-inflammatory drug-exacerbated respiratory tract disease; NP, nasal polyps; NPS, nasal 3 

polyp score; SNOT-22, 22-item Sino-Nasal Outcome Test.  4 
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Total studies after linking studies

to publications (n = 32)

Publications included in systematic

review (n = 74)

Records identified through database

searching (n = 12,685)

Embase (n = 7999)

Medline (n = 4366)

Cochrane (n = 320)

Full text publication screened

(n = 315)

Records screened by title/abstract

(n = 11,757)

Duplicates removed

(n = 928)
Records identified through

non-database searches (n = 17)

Full text articles excluded

(n = 241)

Disease (n = 142)

Study design (n = 39)

Disease severity (n = 20)

Review (n = 11)

Intervention (n = 9)

Population (n = 9)

Outcomes not of interest (n = 8)

Comparator (n = 2)

No subgroup data for severe

CRSwNP (n = 1)
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In

c
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d
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c
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d

e
d

Studies included for ITC (n = 4)

Dupilumab, SINUS-2422

Dupilumab, SINUS-5222

Omalizumab, POLYP 123

Omalizumab, POLYP 223

Studies excluded from ITC (n = 10)

Study design:

● Reslizumab28

● Mepolizumab29

● Benralizumab26

Study size ≤ 10:

● Mepolizumab25

● Mepolizumab31

● Omalizumab30

● Omalizumab33

Time point of endpoint assessment

(earlier than 24 weeks):

● Dupilumab32

Dose not in registrational study:

● Mepolizumab24

Data not adequate for ITC:

● Mepolizumab, SYNAPSE27

Studies excluded (n = 18)

Not RCTs of biologics (n = 18)

Records excluded (n = 11,442)
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–2 –1 0 1 2 3–3

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

A

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

–1.14 (–1.59, –0.69)

Mean difference in NPS score (95% CI)

–0.59 (–1.06, –0.12)

–0.87 (–1.41, –0.33)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

–1.04 (–1.63, –0.44)

Direct meta-analysis –1.91 (–2.16, –1.65)

SINUS-24 (Tx n = 143 / PBO n = 133) –2.06 (–2.43, –1.69)

SINUS-52 (Tx n = 295 / PBO n = 153) –1.80 (–2.10, –1.50)

10 1 0.1 0.01100

POLYP 1/2 (pooled: Tx n = 134 / PBO n = 131)

Omalizumab q2w–q4w vs placebo

B

3.11 (1.87, 5.17)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

3.58 (1.82, 7.04)

Direct meta-analysis 11.15 (7.15, 17.37)

SINUS-24 (Tx n = 143 / PBO n = 133) 8.90 (5.05, 15.66)

SINUS-52 (Tx n = 295 / PBO n = 153) 13.99 (7.92, 24.71)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Odds ratio (95% CI)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab
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–1 0 1 2–2

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

A

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

–0.55 (–0.85, –0.25)

–0.50 (–0.81, –0.19)

–0.53 (–0.74, –0.31)

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

–0.89 (–1.07, –0.71)

–0.87 (–1.03, –0.71)

–0.88 (–1.00, –0.76)

–0.35 (–0.60, –0.11)

10 1 0.1 0.01100

POLYP 1/2 (pooled: Tx n = 134 / PBO n = 131)

Omalizumab q2w–q4w vs placebo

B

2.89 (1.69, 4.96)

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

6.27 (3.71, 10.58)

6.09 (3.86, 9.60)

6.17 (4.37, 8.69)

2.13 (1.12, 4.04)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in NC score (95% CI)

Odds ratio (95% CI)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab
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–1 0 1 2–2

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

A

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

–0.33 (–0.60, –0.06)

–0.45 (–0.74, –0.16)

–0.39 (–0.58, –0.19)

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

–1.12 (–1.31, –0.93)

–0.98 (–1.15, –0.81)

–1.04 (–1.18, –0.91)

–0.66 (–0.90, –0.42)

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

3.81 (1.38, 6.24)

3.86 (1.57, 6.15)

3.84 (2.17, 5.50)

10 5 0 –10–5 –1515

B

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

10.56 (8.78, 12.34)

10.52 (8.97, 12.07)

10.54 (9.37, 11.70)

6.70 (4.67, 8.73)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in LoS score (95% CI)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in UPSIT score (95% CI)Jo
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–2 0 2 4–4

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

A

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

–1.91 –2.86, –0.96)

–2.09 (–3.00, –1.18)

–2.00 (–2.66, –1.35)

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

–3.19 (–3.77, –2.61)

–3.17 (–3.74, –2.60)

–3.18 (–3.59, –2.77)

–1.18 (–1.95, –0.41)

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

POLYP 2 (Tx n = 62 / PBO n = 65)

Direct meta-analysis

–16.12 (–21.86, –10.38)

–15.04 (–21.26, –8.82)

–15.62 (–19.84, –11.40)

–20 0 20 40–40

B

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

–21.12 (–25.18, –17.06)

–17.36 (–20.87, –13.85)

–19.10 (–22.77, –15.42)

–3.47 (–9.07, 2.12)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in TSS (95% CI)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in SNOT-22 score (95% CI)Jo
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10 1 0.1 0.01100

POLYP 1/2 (pooled: Tx n = 134 / PBO n = 131)

Omalizumab q2w–q4w vs placebo

3.53 (1.84, 6.76)

Dupilumab 300 mg q2w vs placebo

Bucher indirect comparison

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

130.01 (17.96, 941.38)

39.46 (5.98, 260.33)

11.18 (1.52, 82.22)

SINUS-24 (Tx n = 143 / PBO n = 133) 18.14 (7.51, 43.85)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Odds ratio (95% CI)

Jo
urn

al 
Pre-

pro
of



–2 0 2 4–4

POLYP 1 (Tx n = 72 / PBO n = 66)

Omalizumab q2w–q4w vs placebo

–1.14 (–1.59, –0.69)

Nasal polyp score (POLYP 2 excluded)

SINUS-24 (Tx n = 143 / PBO n = 133)

Dupilumab 300 mg q2w vs placebo

Bucher ITC

Dupilumab 300 mg q2w vs Omalizumab q2w–q4w

SINUS-52 (Tx n = 295 / PBO n = 153)

Direct meta-analysis

–2.06 (–2.43, –1.69)

–1.80 (–2.10, –1.50)

–1.91 (–2.16, –1.65)

–0.77 (–1.28, –0.25)

Favors treatment Favors placebo

Favors dupilumab Favors omalizumab

Mean difference in NPS (95% CI)
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