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ABSTRACT  52 

BACKGROUND: Patients with asthma and/or chronic rhinosinusitis with nasal polyps 53 

(CRSwNP) experience recurrent respiratory tract infections. Dupilumab targets type 2 54 

inflammation, a common underlying pathophysiology of both conditions, with proven 55 

efficacy. 56 

OBJECTIVE: To examine investigator-reported respiratory infection adverse events and 57 

anti-infective medication use with dupilumab vs placebo in patients with moderate-to-severe 58 

asthma or severe CRSwNP.  59 

METHODS: We performed a post hoc analysis of the pivotal phase 3 trials LIBERTY 60 

ASTHMA QUEST (NCT02414854) and LIBERTY NP SINUS-52 (NCT02898454) in 61 

moderate-to-severe asthma and severe CRSwNP, respectively.  62 

RESULTS: Investigator-reported respiratory infection events occurred at a significantly 63 

lower incidence in patients treated with dupilumab vs placebo, in both asthma (22% lower; 64 

P<.0001; 95% confidence interval [CI] 0.71-0.85) and CRSwNP (38% lower; P<.0001; [95% 65 

CI 0.51-0.75]). Reported upper and lower respiratory tract infection events were numerically 66 

or significantly lower in dupilumab-treated patients in both conditions, as were the number of 67 

patients experiencing investigator-reported infections. Significantly less systemic anti-68 

infective medication use occurred in dupilumab vs placebo in asthma (24% lower; P<.0001; 69 

[95% CI 0.70-0.83]) and CRSwNP patients (49% lower; P<.0001; [95% CI 0.43-0.61]), and 70 

significantly fewer dupilumab-treated patients used anti-infective medications. When 71 

examined by season and month, the data indicated that investigator-reported respiratory 72 

infections and anti-infective medication use were less frequent in dupilumab- vs placebo-73 

treated patients throughout the calendar year.  74 

CONCLUSION: Dupilumab treatment was associated with a reduced incidence of 75 

investigator-reported respiratory infections in patients with moderate-to-severe asthma or 76 

Jo
urn

al 
Pre-

pro
of



4 
 

 

severe CRSwNP. Further studies are required to determine the mechanism behind this 77 

reduction. 78 
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What is already known about this topic? Patients with asthma or chronic rhinosinusitis with 80 

nasal polyps (CRSwNP) have a predisposition to respiratory infections. 81 

What does this article add to our knowledge? Patients treated with dupilumab vs placebo 82 

experienced reduced investigator-reported upper and lower airway respiratory infections and 83 

anti-infective medication use in asthma or CRSwNP patients throughout the calendar year. 84 

How does this study impact current management guidelines? Reductions in adverse events 85 

of infections and anti-infective medication may benefit quality of life, health care resource 86 

utilization, clinical outcomes, and antibiotic stewardship 87 

 88 

Key words: Asthma; Chronic rhinosinusitis with nasal polyps; Respiratory tract infections; 89 

Anti-infective medication; Antibiotics; Exacerbations; Oral corticosteroids, Dupilumab 90 
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Abbreviations used 92 

100PY- 100 patient-years  93 

AD- Atopic dermatitis  94 

CI- Confidence interval  95 

CRSwNP- Chronic rhinosinusitis with nasal polyps 96 

HLGT- High-Level Group Term 97 

HLT- High-Level Term  98 

IL- Interleukin 99 

ICS- Inhaled corticosteroid 100 

ITT- Intention-to-treat 101 

MedDRA- Medical Dictionary for Regulatory Activities 102 

NCS- Nasal congestion/obstruction score 103 

NEC- Not elsewhere classified 104 

NPS- Nasal Polyp Score 105 

OCS- Oral corticosteroid  106 

q2w- Every 2 weeks 107 

SC- Subcutaneous   108 
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INTRODUCTION  109 

Patients with asthma or chronic rhinosinusitis with nasal polyps (CRSwNP) have a 110 

predisposition to respiratory infections.1,2 In both conditions, type 2 inflammation damages 111 

the airway epithelium, increasing susceptibility to upper and lower airway infections3,4 which 112 

can provoke exacerbations.2,5 While type 2 inflammatory cytokines, such as interleukin (IL)-113 

4, IL-5, and IL-13, play pivotal roles in the pathogenesis of asthma and CRSwNP,6,7 they are 114 

not crucial to host defense mechanisms against most infectious agents. Additionally, type 2 115 

inflammation has been shown to impair type 1 responses necessary to defend the airway 116 

against viruses and bacteria.8  117 

The shared pathophysiology of asthma and CRSwNP has important implications for 118 

their diagnosis and management, particularly as they often occur together.9 This provides a 119 

compelling rationale for treatments directed at the underlying systemic inflammation in 120 

patients with either condition.10  121 

Dupilumab, a fully human VelocImmune®-derived11,12 monoclonal antibody, blocks 122 

the shared receptor component for IL-4 and IL-13, key and central drivers of type 2 123 

inflammation in multiple diseases.13,14 Dupilumab is approved for patients with type 2 124 

inflammatory diseases, including atopic dermatitis, asthma, and chronic rhinosinusitis with 125 

nasal polyps.15-24   126 

Patients with AD, where skin is the primary organ affected, have an increased risk of 127 

serious skin infections.25 Dupilumab vs placebo has demonstrated reduced rates of skin 128 

infections in AD patients, with a concomitant reduction in the need for systemic anti-129 

infectives.26,27 Early reports have suggested that dupilumab treatment has efficacy in patients 130 

with autosomal dominant hyperimmunoglobulin E syndrome, a condition characterized by 131 

skin infections, AD, and elevated IgE.28 Whether the benefit of dupilumab in reducing skin 132 

infection rates in these two conditions also applies to respiratory infections in asthma and 133 

Jo
urn

al 
Pre-

pro
of



8 
 

 

CRSwNP patients is unknown. Mechanistically, there may be different risk factors involved 134 

in airway vs skin infections, and it is likely that the specific pathogens involved vary 135 

depending on the anatomical site. 136 

LIBERTY ASTHMA QUEST (NCT02414854)17 and LIBERTY NP SINUS-52 137 

(NCT02898454)21 were phase 3 studies conducted over a 52-week period; they were pivotal 138 

in securing the approval of dupilumab for asthma (QUEST) and CRSwNP (SINUS-52). As 139 

respiratory infections can cause severe consequences for patients with asthma or CRSwNP, 140 

this post hoc analysis aimed to compare the rate of investigator-reported adverse events of 141 

respiratory infections and the use of anti-infection medication, overall and by season, in 142 

patients treated with dupilumab vs placebo during the treatment period of both studies. The 143 

analysis also examined whether dupilumab efficacy differed in patients who experienced 144 

respiratory infections.  145 
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METHODS 146 

Study design and patients 147 

LIBERTY ASTHMA QUEST and LIBERTY NP SINUS-52 were randomized, 148 

multicenter, double-blind, placebo-controlled, parallel group studies that assessed the efficacy 149 

and safety of dupilumab as an add-on to standard of care. In QUEST, adults and adolescents 150 

with uncontrolled moderate-to-severe asthma despite current treatment with medium-to-high-151 

dose inhaled glucocorticoid plus up to two additional controllers were randomized in a 152 

2:2:1:1 ratio to subcutaneous (SC) dupilumab 200 mg (loading dose 400 mg) or 300 mg 153 

(loading dose 600 mg) every 2 weeks (q2w) or matched-volume placebo for 52 weeks. 154 

Patients remained on medium-to-high dose inhaled corticosteroids (ICS) throughout the 155 

treatment period, the dose and regimen of which did not change, with the exception of 156 

transient dose increases in addition to the use of a short-acting β2-adrenergic receptor agonist 157 

as needed for the relief of acute symptoms. Use of systemic steroids was not permitted during 158 

the screening or treatment periods. In SINUS-52, adults with severe CRSwNP despite 159 

intranasal corticosteroid therapy before randomization and having received systemic 160 

corticosteroids in the preceding 2 years or previous sinonasal surgery were randomized 1:1:1 161 

to SC dupilumab 300 mg q2w for 52 weeks; dupilumab 300 mg q2w for 24 weeks then every 162 

4 weeks for the remaining 28 weeks; or placebo q2w for 52 weeks. Saline nasal lavage, 163 

systemic antibiotics, short-course systemic corticosteroids, or sinonasal surgery were 164 

permitted as needed during the treatment and follow-up periods. Use of systemic steroids for 165 

> 2 weeks was not permitted during the screening or treatment periods. Full details of study 166 

design and methodology have been reported previously.17,21 The co-primary efficacy 167 

endpoints of QUEST were annualized rate of severe exacerbations during the 52-week 168 

treatment period and change from baseline at Week 12 in pre-bronchodilator forced 169 

expiratory volume in 1 second.17 In SINUS-52, co-primary endpoints were change from 170 
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baseline in endoscopic nasal polyp score (NPS) and nasal congestion/obstruction score (NCS) 171 

at Week 24.21 Both studies were conducted in accordance with the Declaration of Helsinki, 172 

the International Conference on Harmonisation Good Clinical Practice guideline, and 173 

applicable regulatory requirements. All patients provided written informed consent before 174 

participating in the trial, and the protocols and consent forms were approved by institutional 175 

review boards and local ethics committees prior to patient enrollment. 176 

In this analysis, we examined rates of investigator-reported adverse events of 177 

respiratory infections in the safety population of each study, including all patients who 178 

received ≥ 1 dose or part of a dose; data were analyzed according to the intervention received. 179 

Safety data for dupilumab- and placebo-treated patients were pooled across doses in each of 180 

the studies. 181 

Study endpoints 182 

Safety was monitored, and adverse events were reported by the investigators at each 183 

site. Adverse events were recorded using the Medical Dictionary for Regulatory Activities 184 

(MedDRA) hierarchy version in effect at Sanofi at the time of the database lock for each 185 

study (QUEST: 20.0; SINUS-52: 21.0). For this analysis, we used the High-Level Group 186 

Term (HLGT) “respiratory tract infections,” which contains all forms of respiratory 187 

infections, with each infection event classified within one of several High-Level Terms 188 

(HLTs). We present data for HLTs that have been divided into 2 groups based on the location 189 

of the infection: upper respiratory tract HLTs, including “upper respiratory tract infections 190 

not elsewhere classified (NEC),” “viral upper respiratory tract infections,” and “bacterial 191 

upper respiratory tract infections”; and lower respiratory tract HLTs, including “lower 192 

respiratory tract infections NEC,” “bacterial lower respiratory tract infections,” and “viral 193 

lower respiratory tract infections.” Adverse event terms were chosen by the investigator and 194 

are not necessarily supported by accompanying laboratory data.  195 
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Anti-infective medication use was reported by the investigator using pre-defined 196 

categories. This analysis focused on systemic anti-infective use, which included the following 197 

categories: anti-bacterials for systemic use, anti-mycotics for systemic use, anti-198 

mycobacterials, anti-virals for systemic use, immune sera, and immunoglobulins. 199 

Data analysis 200 

The annualized rate of respiratory infections was analyzed at both the event level 201 

(respiratory infection events per 100 patient-years [100PY]) and the patient level (patients 202 

with ≥ 1 respiratory infection per 100PY [patients/100PY]) and was performed on the dataset 203 

overall, by season, and by month. Risk ratios for dupilumab vs placebo were estimated using 204 

a Poisson regression model with the treatment arm as a covariate and the log value of 205 

treatment period duration as the offset variable. 206 

The use of systemic anti-infective medications was also analyzed at both the event 207 

level (number of events of anti-infective medication use/100PY) and the patient level 208 

(number of patients/100PY). Data were calculated overall and by month. 209 

The efficacy of dupilumab vs placebo was assessed in subgroups of patients who did 210 

or did not experience respiratory tract infections. In QUEST, the annualized rate of severe 211 

exacerbations was analyzed using a negative binomial regression model, with the total 212 

number of events occurring during the 52-week treatment period as the response variable; 213 

with treatment groups, age, region, baseline eosinophil strata, baseline ICS dose level 214 

(low/medium or high), and number of severe exacerbations in the previous year as covariates; 215 

and duration of exposure as the offset variable. During QUEST, patients were permitted to 216 

use rescue medication, albuterol/salbutamol or levalbuterol/levosalbultamol metered dose 217 

inhaler, as needed. Rescue medication use was recorded by patients using an electronic diary. 218 

In SINUS-52, the proportion of dupilumab- vs placebo-treated patients reporting oral 219 

corticosteroid (OCS) use (binary status, i.e., receiving OCS or not) during the treatment 220 
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period in subgroups of patients who did or did not experience respiratory tract infections was 221 

analyzed using a logistic regression model with treatment, subgroup, and treatment-by-222 

subgroup interactions as fixed factors. The change from baseline in NPS, assessed by 223 

endoscopy, and NCS recorded daily by patients in an electronic diary was evaluated in these 224 

subgroups.  225 

All P-values reported are nominal P values from post hoc analyses. 226 

Pearson correlation analyses were performed for respiratory infections and 227 

exacerbation rate in asthma patients and OCS use in CRSwNP patients. 228 

  229 
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RESULTS 230 

Patients 231 

In QUEST, the proportion of patients using high-dose ICS at baseline was comparable 232 

across treatment arms (around 51%).17 Similarly, in SINUS-52, the proportion of patients at 233 

baseline who reported having used systemic corticosteroids in the preceding 2 years was 234 

comparable across treatments (around 80%).21 Further baseline characteristics of the overall 235 

intention-to-treat (ITT) populations are available in the primary manuscripts.17,21  236 

The safety population of QUEST comprised 1897 patients, of whom 1263 were 237 

treated with dupilumab and 634 with matched-volume placebo. The safety population of 238 

SINUS-52 comprised 447 patients–297 treated with dupilumab, and 150 with placebo. 239 

Annualized rate of respiratory infections 240 

In QUEST, 22% fewer respiratory tract infection events were reported by 241 

investigators in dupilumab- vs placebo-treated asthma patients (103.34 vs 113.08 242 

events/100PY; P < .0001; 95% confidence interval [CI] 0.71-0.85). When grouped into upper 243 

and lower respiratory tract infections, dupilumab-treated patients had 23% fewer investigator-244 

reported upper respiratory tract infection events (P < .0001; 95% CI 0.70-0.85) and 28% 245 

fewer lower respiratory tract infection events (P = .0007; 95% CI 0.59-0.87). The number of 246 

patients experiencing respiratory tract infections was 16% lower in patients treated with 247 

dupilumab compared with placebo (82.5 vs 98.5 patients/100PY; P = .0087; 95% CI 0.74-248 

0.96) (Table I). This was also the case when grouped into upper respiratory tract infections 249 

(20% lower vs placebo; P = .0015 [95% CI 0.70-0.92]) and lower respiratory tract infections 250 

(21% lower vs placebo; P = .0532 [95% CI 0.62-1.00]) (Table I). 251 

Similar findings were observed in CRSwNP patients enrolled in SINUS-52. 38% 252 

fewer respiratory tract infection events were reported by investigators in dupilumab-treated 253 

vs placebo-treated CRSwNP patients (69.13 vs 111.68/100 PY; P < .0001 [95% CI 0.51-254 

Jo
urn

al 
Pre-

pro
of



14 
 

 

0.75]) (Table I). This was also the case for upper respiratory tract infection events (34% 255 

lower vs placebo; P < .0001 [95% CI 0.53-0.81]) and lower respiratory tract infection events 256 

(49% lower vs placebo; P = .0122 [95% CI 0.30-0.86]). The number of dupilumab-treated 257 

patients experiencing investigator-reported respiratory tract infections was 43% fewer than 258 

placebo-treated patients (51.2 vs 90.5 patients/100PY; P < .0001 [95% CI 0.44-0.75]). Fewer 259 

CRSwNP patients treated with dupilumab also experienced upper respiratory tract infections 260 

(45% less; P < .0001 [95% CI 0.42-0.73]) and lower respiratory tract infections (36% less; 261 

P = .1594 [95% CI 0.34-1.19]) vs placebo-treated patients (Table I). 262 

When the data were categorized by season or by month, an increase in events was 263 

reported during winter (Figure 1). In each season, fewer asthma (Figure 1A) and CRSwNP 264 

(Figure 1B) patients treated with dupilumab experienced respiratory tract infections 265 

compared with placebo-treated patients. In almost all months, fewer patients treated with 266 

dupilumab experienced respiratory tract infections compared with placebo in both the 267 

Northern and Southern hemispheres. A few exceptions occurred in the summer months 268 

(Northern hemisphere: June-August; Southern hemisphere: December-February), where the 269 

incidence of infections was lower. 270 

With regard to the severe respiratory infection of pneumonia, the MedDRA-Preferred 271 

Term “Pneumonia” was reported by 6 patients in QUEST (2 placebo, 4 dupilumab) and 5 272 

patients in SINUS-52 (3 placebo, 2 dupilumab). 273 

Systemic anti-infection medication use 274 

In QUEST, systemic anti-infective medication use for investigator-reported 275 

respiratory infections was 24% lower in dupilumab- vs placebo-treated patients (114.50 vs 276 

149.78/100PY exposure; P < .0001 [95% CI 0.70-0.83]) (Table II). In addition, the 277 

proportion of asthma patients requiring anti-infection medication to treat respiratory 278 

infections was significantly lower among dupilumab-treated patients than in those treated 279 
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with placebo (Table II). In the dupilumab group, 66.7 patients/100PY required anti-infectives 280 

vs 88.2 patients/100PY in the placebo group (24% less; P < .0001 [95% CI 0.66-0.87]).  281 

In CRSwNP patients (SINUS-52), 49% less anti-infection medication use was 282 

required to treat investigator-reported respiratory infections in patients treated with 283 

dupilumab vs placebo (73.10 vs 143.68/100PY; P < .0001 [95% CI 0.43-0.61]). In the 284 

dupilumab group, 51.8 patients/100PY vs 75.9 patients/100PY in the placebo group required 285 

anti-infectives (32% less; P = .0074 [95% CI 0.52-0.90]) (Table II).  286 

For both the asthma and CRSwNP indications, fewer dupilumab-treated than placebo-287 

treated patients received anti-infection medication to treat respiratory infections in almost all 288 

months in both the Northern and Southern hemispheres (Figure 2). 289 

Efficacy of dupilumab in asthma or CRSwNP patients who did or did not experience 290 

respiratory tract infections 291 

In asthma patients, a statistically significant positive correlation, albeit of low-to-292 

moderate strength, was observed between the occurrence of investigator-reported respiratory 293 

infections and severe exacerbations. This was the case irrespective of treatment and for the 294 

overall population (correlation coefficients: placebo, 0.2477 [95% CI 0.17-0.32]; dupilumab, 295 

0.3027 [95% CI 0.25-0.35]; overall, 0.2883 [95% CI 0.25-0.33]; all P < .0001). Dupilumab 296 

significantly reduced the annualized rate of severe exacerbations vs placebo both in patients 297 

who had experienced respiratory infections and those who had not; both P < .0001 (Figure 298 

3A). Of note, exacerbation rates were statistically significantly lower in the subgroup of 299 

patients who had not experienced respiratory infections vs those who had (interaction 300 

P = .0016). In terms of rescue medication use, in the ITT population, the mean number of 301 

puffs of rescue medication per 24-hour period was slightly lower for dupilumab- vs placebo-302 

treated patients at all timepoints from Week 2 to the end of the treatment period (Week 52, 303 

mean [SD]: 2.14 [3.60]/1.83 [2.98] dupilumab 200/300 mg vs 2.18 [3.35]/2.06 [3.32] 304 
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matched placebos). No clear differences were observed between patients who did vs patients 305 

who did not experience respiratory infections in the mean number of puffs of rescue 306 

medication per 24-hour period (Figure 3B).  307 

In CRSwNP patients, dupilumab vs placebo reduced the proportion of patients 308 

requiring OCS to treat disease flares or symptoms; in the overall ITT population, 13.2% of 309 

dupilumab-treated patients vs 41.2% of placebo-treated patients received OCS during the 310 

treatment period. OCS use was lower in patients who had remained free of investigator-311 

reported respiratory infections vs patients who had experienced at least one such infection 312 

(interaction P = .0017) (Figure 4A). Low-to-moderate strength statistically significant 313 

positive correlations between OCS use and the occurrence of respiratory infections were 314 

found in the overall population (correlation coefficient 0.1768 [95% CI 0.09-0.27]; 315 

P = .0002) and in placebo-treated patients (correlation coefficient 0.2852 [95% CI 0.13-0.43]; 316 

P = .0004), but not with dupilumab-treated patients (correlation coefficient 0.0304 [95% CI 317 

−0.08 to 0.14]; P = .6026). In, both, patients who did and did not experience respiratory 318 

infections, dupilumab treatment vs placebo reduced NPS (Figure 4B) and NCS (Figure 4C) 319 

relative to baseline levels as early as the first assessment at Week 4, and these improvements 320 

were maintained throughout the treatment period. 321 

  322 
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DISCUSSION  323 

In this analysis of safety data from patients with moderate-to-severe asthma (N = 324 

1897) or severe CRSwNP (N = 447) enrolled in phase 3 randomized clinical trials, we have 325 

shown that the rates of respiratory infections, of sufficient severity to be reported as adverse 326 

events by investigators, were significantly lower in dupilumab- vs placebo-treated patients in 327 

both populations. Upper and lower respiratory tract infections were numerically or 328 

significantly lower in asthma and CRSwNP patients treated with dupilumab vs placebo. Anti-329 

infection medication use, most likely antibiotics, was also reduced. When examined by 330 

season and by month, a lower incidence of respiratory infections and anti-infective 331 

medication use was observed in patients treated with dupilumab throughout the calendar year. 332 

These data are consistent with those of Eichenfield and colleagues26 who showed that 333 

severe infections, bacterial non-herpetic skin infections, and systemic anti-infective use were 334 

significantly lower in dupilumab- vs placebo-treated AD patients. This may be a reflection of 335 

similar outcomes occurring in the upper and lower airways, consistent with the one airway 336 

hypothesis of interaction between the upper and lower respiratory tracts due to linked 337 

epithelial biology and local inflammatory responses.29  338 

In addition to type 2 inflammatory pathways, Th17 pathways have also been 339 

implicated in CRSwNP,30 and both pathways are reciprocally regulated in asthma.31 The 340 

overlap and interplay between these cytokine pathways likely account for the heterogenous 341 

nature of both diseases, where both type 2 and Th17 endotypes coexist and provide targets for 342 

therapeutic strategies. Furthermore, type 2 inflammation may impair type 1 responses to 343 

viruses and bacteria.2 The observed decrease in the reported incidence of respiratory 344 

infections in patients treated with dupilumab may possibly be due to this complex regulation 345 

of type 2 and Th1/Th17 pathways, as suppression of type 2 is known to normalize Th1 and 346 

Th17 immune pathways.30 Indeed, a recent report described how a case of disseminated 347 
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coccidioidomycosis rapidly resolved after dupilumab was added to standard antifungal 348 

agents, suggesting that the immunomodulatory approach of blocking type 2 immune 349 

responses might benefit other severe refractory fungal infections. The authors speculated that 350 

such an approach may also have utility in viral and mycobacterial infections.32 351 

Type 2 inflammation damages the airway epithelium, reducing barrier function in 352 

both asthma and CRSwNP.3,4 Epithelial tight junctions are critical in regulating permeability 353 

across epithelia, and in respiratory tract diseases, impaired barrier function begins with the 354 

disruption of tight junctions.33 Indeed, expression of type 2 cytokines has been observed to 355 

negatively correlate with the expression of tight junction proteins,34 and stimulation of airway 356 

epithelial cells from CRSwNP patients with IL-4 was found to reduce barrier function.3 357 

Therefore, it could be speculated that as asthma or CRSwNP improves during dupilumab 358 

treatment, the mucosal barrier may be restored becoming more resistant to infection. The 359 

relative decrease of infection events in the dupilumab-treated group is consistent with the 360 

efficacy of dupilumab, which provides improvements in disease control in both asthma and 361 

CRSwNP patients.17,19 A reduction in infection adverse events may also have other clinical 362 

effects in asthma and CRSwNP patients, as respiratory infections are a common cause of 363 

exacerbations of these diseases.2,5 Indeed, the reduction in investigator-reported infections 364 

during treatment may have contributed to the reduction in exacerbations and corresponding 365 

decrease in need for OCS observed in dupilumab-treated patients. Alternatively, as 366 

corticosteroid use is a known risk factor for infections, the reduction in OCS use in patients 367 

treated with dupilumab vs placebo could lead to the reduction in respiratory infections. 368 

When the efficacy data were categorized by respiratory infection occurrence, 369 

significantly fewer asthma patients who did not experience investigator-reported respiratory 370 

infections had exacerbations during the treatment period compared with those who 371 

experienced at least one respiratory infection. Similarly, OCS use for symptom management 372 
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was lower in CRSwNP patients who did not experience respiratory infection during treatment 373 

vs those who did. However, dupilumab improved outcomes in both subgroups of patients, 374 

and no clear differences in the effect of dupilumab on NPS or NCS were observed between 375 

patients who did vs patients who did not experience infections. 376 

The positive, albeit not particularly strong, correlations between the occurrence of 377 

severe exacerbations and investigator-reported respiratory infections may have been due to 378 

fewer infections leading to less exacerbations. Alternatively, fewer exacerbations may have 379 

been the primary event and could be interpreted as less need for anti-infective medications. 380 

This is of particular relevance to antibiotics, which may have been used to treat exacerbations 381 

in general as routine practice.  382 

One of the major strengths of this analysis is the inclusion of two phase 3, 383 

randomized, placebo-controlled trials across two respiratory diseases. Limitations include its 384 

post hoc nature and that the presence of respiratory infection was reported by the investigator 385 

and not necessarily supported by accompanying laboratory data such as culture data or viral 386 

PCR; exacerbations therefore may have been misinterpreted as infections, as it can be 387 

difficult to distinguish between them. Furthermore, respiratory viruses such as rhinoviruses, 388 

the most frequent cause of respiratory infection, are known to result in a higher virus load in 389 

the presence of IL-4/IL-13 both in vitro35 and in vivo;36 therefore dual blockade of these 390 

cytokines with dupilumab may have resulted in a milder “unreported” infection. Rhinovirus 391 

infections also trigger IL-33–dependent type 2 inflammation in vivo,36 which could explain 392 

why dupilumab might decrease viral-related exacerbations. This also highlights the 393 

importance of nasal swabbing to identify the infections agents in respiratory infections, as 394 

described by others.37 As the term “respiratory tract infection” does not discriminate between 395 

viral or bacterial infections, these issues are important, as the impact of dupilumab on each 396 

type of infection is unclear. Finally, as with exacerbations and respiratory infections, allergic 397 
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rhinitis is often confused with a sinus infection; so it is also possible that allergic flares in 398 

CRSwNP patients were misclassified as respiratory infections. The exact mechanisms behind 399 

the reduced rate of investigator-reported respiratory infection observed in patients treated 400 

with dupilumab is an important area of future investigation. 401 

In conclusion, in this analysis of phase 3 studies in patients with moderate-to-severe 402 

asthma or severe CRSwNP, a reduced incidence of investigator-reported respiratory tract 403 

infections and anti-infection medication use was observed in patients treated with dupilumab 404 

vs placebo; this may have important implications in terms of quality of life, health care 405 

resource utilization, and clinical outcomes.   406 
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TABLES AND FIGURES 538 

TABLE I. Annualized rate of specific treatment-emergent investigator-reported respiratory tract infections in asthma and CRSwNP at event 539 

level and patient level 540 

 Placebo Dupilumab 

Dupilumab vs placebo 

risk ratio (95% CI) 

P value 

Asthma (QUEST) 

n 634 1263   

Number of events (events/100PY)     

HLGT respiratory tract infections 813 (113.08) 1250 (103.34) 0.78 (0.71-0.85) < .0001 

Upper respiratory tract HLTs# 606 (99.199) 926 (76.553) 0.77 (0.70-0.85) < .0001 

Lower respiratory tract HLTs¶ 176 (28.810) 250 (20.668) 0.72 (0.59-0.87) .0007 

Number of patients (patients/100PY) 

HLGT respiratory tract infections 378 (98.47) 671 (82.50) 0.84 (0.74-0.96) .0087 

Upper respiratory tract HLTs# 330 (80.706) 552 (63.730) 0.80 (0.70-0.92) .0015 

Lower respiratory tract HLTs¶ 105 (19.353) 170 (15.310) 0.79 (0.62-1.00) .0532 
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CRSwNP (SINUS-52)     

n 150 297   

Number of events (events/100PY)     

HLGT respiratory tract infections 185 (111.68) 244 (69.13) 0.62 (0.51-0.75) < .0001 

Upper respiratory tract HLTs# 153 (92.364) 214 (60.634) 0.66 (0.53-0.81) < .0001 

Lower respiratory tract HLTs¶ 26 (15.696) 28 (7.933) 0.51 (0.30-0.86) .0122 

Number of patients (patients/100PY) 

HLGT respiratory tract infections 91 (90.47) 132 (51.23) 0.57 (0.44-0.75) < .0001 

Upper respiratory tract HLTs# 85 (85.280) 121 (46.505) 0.55 (0.42-0.73) < .0001 

Lower respiratory tract HLTs ¶ 17 (11.119) 24 (7.118) 0.64 (0.34-1.19) .1594 

CI, confidence interval; CRSwNP, chronic rhinosinusitis with nasal polyps; HLGT, High-Level Group Term; HLT, MedDRA High-Level Term; MedDRA, 541 

Medical Dictionary for Regulatory Activities; NEC, not elsewhere classified; PY, patient-years. 542 

#Includes the HLTs within the HLGT respiratory tract infections: upper respiratory tract infections NEC, viral upper respiratory tract infections, and bacterial 543 

upper respiratory tract infections. 544 

¶Includes the HLTs within the HLGT respiratory tract infections: lower respiratory tract infections NEC, bacterial lower respiratory tract infections, and viral 545 

lower respiratory tract infections.  546 

Jo
urn

al 
Pre-

pro
of



30 
 

 

TABLE II. Systemic anti-infective medication use in asthma and CRSwNP at event level and patient level 547 

 

Placebo Dupilumab 

Dupilumab vs placebo 

risk ratio (95% CI) 

P value 

Asthma (QUEST) 

n 634 1263   

Number of events (events/100PY) 915 (149.78) 1385 (114.50) 0.76 (0.70-0.83) < .0001 

Number of patients (patients/100PY) 345 (88.16) 576 (66.74) 0.76 (0.66-0.87) < .0001 

CRSwNP (SINUS-52)     

n 150 297   

Number of events (events/100PY) 238 (143.68) 258 (73.10) 0.51 (0.43-0.61) < .0001 

Number of patients (patients/100PY) 79 (75.87) 132 (51.85) 0.68 (0.52-0.90) .0074 

CI, confidence interval; CRSwNP, chronic rhinosinusitis with nasal polyps; PY, patient-years548 
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FIGURE 1. Annualized rate of specific treatment-emergent investigator-reported respiratory 549 

tract infections in (A) asthma and (B) CRSwNP by season and by month in each hemisphere. 550 

Seasons by calendar month of year in Northern hemisphere: Winter (Dec-Feb), Spring (Mar-551 

May), Summer (Jun-Aug), Autumn (Sept-Nov). Seasons by calendar month of year in 552 

Southern hemisphere: Winter (Jun-Aug), Spring (Sept-Nov), Summer (Dec-Feb), Autumn 553 

(Mar-May). TEAE, treatment-emergent adverse event. 554 

 555 

FIGURE 2. Systemic anti-infection medication use in (A) asthma and (B) CRSwNP by 556 

month in each hemisphere.  557 

 558 

FIGURE 3. The effect of dupilumab vs placebo in patients with asthma who did vs patients 559 

who did not experience investigator-reported respiratory infections during the treatment 560 

period for (A) annualized rate of severe exacerbations and (B) rescue medication use. CI, 561 

confidence interval; SD, standard deviation. 562 

 563 

FIGURE 4. The effect of dupilumab vs placebo on (A) OCS use, (B) nasal polyp score and 564 

(C) nasal congestion/obstruction score in patients with CRSwNP who did vs did not 565 

experience investigator-reported respiratory infections during the treatment period.  566 
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