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What is already known about this topic? Efficacy and safety of dupilumab, an mAb blocking type 2 inflammatory
cytokines, IL-4/IL-13, has been demonstrated for up to 3 years in adults and adolescents with moderate to severe asthma
in previous clinical trials.

What does this article add to our knowledge? The TRAVERSE continuation study extended safety findings up to an
additional 3 years in patients with moderate to severe asthma who completed TRAVERSE. Findings were consistent with
previous dupilumab asthma studies and the known dupilumab safety profile.

How does this study impact current management guidelines? These findings further support the safety of long-term
use of dupilumab in patients with moderate to severe asthma.
BACKGROUND: Previous clinical trials have demonstrated
dupilumab efficacy and safety in adults and adolescents with
moderate to severe asthma for up to 3 years.
OBJECTIVE: The TRAVERSE continuation study
(NCT03620747), a single-arm, open-label study, assessed safety
and tolerability of dupilumab 300 mg every 2 weeks up to an
additional 144 weeks (w3 years) in patients with moderate to
severe asthma who previously completed TRAVERSE
(NCT02134028).
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Abbreviations used

100PY- 1
00 patient-years
AE- a
dverse event

AESI- a
dverse event of special interest
COVID-19- c
oronavirus disease 2019

OCS- o
ral corticosteroid

PY- p
atient-year
SAE- s
erious adverse event

TEAE- tr
eatment-emergent adverse event
of treatment. A total of 214 (54.5%) patients reported at least
1 TEAE (event rate: 171.4); 37 (9.4%) experienced at least 1
treatment-related TEAE, none of which were considered se-
vere; 2 patients reported 6 TEAEs of moderate intensity. A
total of 22 (5.6%) patients reported serious AEs (event rate:
6.9). AEs of special interest were reported in 24 patients
(6.1%; event rate: 6.0). Five (1.3%) deaths occurred (event
rate: 1.2) following serious AEs of coronavirus disease 2019
(COVID-19)erelated pneumonia (3 patients), pancreatitis (1
patient), and pulmonary embolism (1 patient). None of the
TEAEs leading to death were considered treatment-related.
CONCLUSIONS: Dupilumab treatment was well tolerated for
up to an additional 3 years. Safety findings were consistent with
the known safety profile of dupilumab. These findings further
support the long-term use of dupilumab in patients with mod-
erate to severe asthma. � 2024 The Authors. Published by
Elsevier Inc. on behalf of the American Academy of Allergy,
Asthma & Immunology. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/). (J Allergy Clin Immunol Pract 2024;12:991-7)

Key words: Asthma; Moderate to severe; Long-term; Safety;
Adverse events; Dupilumab

INTRODUCTION

Asthma is a heterogeneous chronic inflammatory disease of
the airways characterized by airway hyperresponsiveness, chronic
inflammation, acute and chronic bronchoconstriction, airway
edema, and mucus plugging. Uncontrolled asthma increases the
risk of severe exacerbations and may lead to progressive loss of
lung function.1,2

Type 2 inflammation, characterized by elevated blood eosin-
ophils or exhaled nitric oxide, is present in more than 70% of
patients with severe asthma.3 Dupilumab, a fully human
VelocImmune-derived4,5 mAb, blocks the shared receptor
component for IL-4 and IL-13, key drivers of type 2 inflam-
mation in multiple diseases, thus inhibiting their signaling.6,7

Dupilumab is approved by the European Medicines Agency
and the US Food and Drug Administration for patients with type
2 inflammatory diseases including atopic dermatitis, asthma,
chronic rhinosinusitis with nasal polyps, eosinophilic esophagitis,
and prurigo nodularis.8,9 However, dupilumab is not commer-
cially available for all indications worldwide or in all European
countries.

In the phase 2b (NCT01854047) and phase 3 LIBERTY
ASTHMA QUEST (NCT02414854) studies, add-on dupilu-
mab 200 mg and 300 mg every 2 weeks versus placebo reduced
annualized rate of severe exacerbations and improved
prebronchodilator FEV1 in patients with noneoral corticosteroid
(OCS)-dependent, uncontrolled, moderate to severe asthma.10,11

In the phase 3 LIBERTY ASTHMA VENTURE study
(NCT02528214), add-on dupilumab 300 mg every 2 weeks
versus placebo reduced daily OCS dose while reducing the rate of
severe exacerbations and improving prebronchodilator FEV1 in
patients with OCS-dependent severe asthma.12

Dupilumab was generally well tolerated in these studies. In
patients with noneOCS-dependent moderate to severe asthma
(phase 2b and QUEST studies), the incidence of adverse events
(AEs) was similar across treatment arms (75%-83% of patients
receiving dupilumab and 75%-83% on placebo across both
studies). Injection-site reactions were somewhat higher in pa-
tients on dupilumab (17%-18%) versus placebo (5%-
13%)10,11 Most instances of elevated eosinophil counts were
laboratory findings without clinical consequence or associated
AEs. In patients with OCS-dependent severe asthma (VEN-
TURE), the incidence of AEs was similar across treatment arms
(dupilumab: 62% vs placebo: 64%). Similarly to phase 2b and
QUEST, the incidence of injection-site reactions was some-
what higher in the dupilumab treatment arm (9%) than in
patients on placebo (4%).12 A transient increase in median
blood eosinophil counts was observed in patients who received
dupilumab,10-12 consistent with the hypothesis that dupilu-
mab, by blocking IL-4/IL-13 signaling, affects eosinophil sur-
vival and recruitment to tissues but not their egress from bone
marrow, leading to an increased number of circulating blood
eosinophils.7

TRAVERSE (NCT02134028) was a single-arm, open-label
extension study to evaluate the long-term safety and tolerability
of dupilumab added on to standard-of-care background
controller therapy up to 96 weeks in adult and adolescent pa-
tients with moderate to severe asthma who had participated in a
previous dupilumab asthma study (phase 2b,10 phase 3
QUEST,11 phase 3 VENTURE12). Safety findings from TRA-
VERSE were similar to those from the parent studies and
consistent with the known dupilumab safety profile. The efficacy
observed in the parent studies was sustained for up to an addi-
tional 96 weeks, with a low exacerbation rate and maintenance of
lung function improvement.13 Blood eosinophil counts gradually
decreased over the treatment duration up to 96 weeks.13

The phase 3b TRAVERSE continuation study (NCT03620747)
was an open-label, interventional, outpatient, prospective, multina-
tional, multicenter, noncomparative, single-arm study that evaluated
long-term safety in patients with moderate to severe asthma who
had previously completed TRAVERSE for a further 3 years.
METHODS

Study design
The phase 3b TRAVERSE continuation study was an open-label,

interventional cohort study conducted in 123 study centers in 10
countries (Argentina, Belgium, Canada, France, Germany, Israel,
Japan, the Netherlands, South Africa, and the United States), to
evaluate the long-term safety of dupilumab in patients with mod-
erate to severe or OCS-dependent severe asthma who had completed
the TRAVERSE open-label extension study.13 The study was con-
ducted in accordance with the Declaration of Helsinki, the Inter-
national Conference on Harmonisation Good Clinical Practice
guidelines, and applicable regulatory requirements. An independent
data and safety monitoring committee conducted blinded
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TABLE I. Incidence rates and event rates for AESI over the study

PT* Patients, n (n of events) Incidence rate, % (95% CI) Event rate per 100 PYs (95% CI)

Any class 24 (26) 6.1 (3.91-9.09) 6.0 (4.40-7.99)

Influenza 7 (7) 1.8 (0.72-3.67) 1.6 (0.81-2.78)

COVID-19 pneumonia 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Herpes zoster 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Oral herpes 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

COVID-19 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Anaphylactic reaction 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Bronchitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pneumonia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Respiratory failure 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Urinary tract infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Viral upper respiratory tract infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

MedDRA, Medical Dictionary for Regulatory Activities; PT, MedDRA Preferred Term.
*Events in this category were reported according to the PTs in MedDRA Version 24.1.
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monitoring of patient safety data. Local institutional review boards
or ethics committees at each study center oversaw trial conduct and
approved all documents for each individual trial center. All patients
or their parents/guardians provided written informed consent before
participating in the trial. Pediatric patients provided assent according
to the Ethics Committee (Institutional Review Board/Independent
Ethics Committee)-approved standard practice for pediatric patients
at each participating center.

Patients enrolled from parent studies phase 2b,10 phase 3
QUEST,11 and phase 3 VENTURE12 who had completed the
TRAVERSE open-label, extension study13 could volunteer to
participate in the TRAVERSE continuation study. Patients were
maintained on a background dose of medium- or high-dose inhaled
corticosteroids that was stable from TRAVERSE in combination
with a second controller (and/or OCSs for those patients from the
original parent study VENTURE). Patients requiring a third
controller medication were allowed (eg, long-acting b2-agonist[s],
leukotriene receptor antagonist[s], and methylxanthines). Patients
were excluded if they were current smokers or had quit smoking
within 6 months before enrollment, or had a clinically significant
comorbidity or lung disease other than asthma. Patients were also
excluded if they had received the following medications in the 3
months before enrollment: anti-IgE therapy, biologic therapy other
than dupilumab, systemic immunosuppressants, intravenous
immunoglobulin therapy, nonselective b-adrenergic blockers, live/
attenuated vaccines, or other investigational drugs.

All eligible patients enrolled in the TRAVERSE continuation
study received 300 mg dupilumab every 2 weeks administered
subcutaneously over a maximum of 144 weeks (w3 years). Patients
who had discontinued treatment for 6 or more weeks after TRA-
VERSE received a 600-mg loading dose at visit 1. For the purpose of
this long-term continuation study and to reduce the burden on
patients participating in the trial for more than 3 years, a simplified
study design was adopted, focusing on long-term clinical safety and
late-onset events. Safety monitoring included collection of AEs,
serious adverse events (SAEs), and adverse events of special interest
(AESIs, as listed in Table I).

Outcomes
The primary safety end point was the incidence rates defined as

the percentage of patients reporting any treatment-emergent adverse
events (TEAEs) and event rates per 100 patient-years (100 PYs).
Secondary end points included incidence and event rates per 100
PYs for AESI over the study, incidence rates for SAE/death over the
study, and incidence rates for AEs leading to study discontinuation
over the study.

Statistical analysis
Continuous data were summarized using the number of available

data (n), mean, SD, median, minimum, and maximum. Categorical
and ordinal data were summarized using number and percentage of
patients. For categorical variables, patients with missing data were
not included in calculations of percentages unless otherwise speci-
fied. When relevant, the number of patients with missing data was
presented. All safety analyses were performed on the safety popula-
tion, which is defined as all patients who received at least 1 dose or
part of a dose of dupilumab during this study.

The primary end point was analyzed through incidence rates
(percentage of patients reporting any TEAEs) and event rates
(number of TEAE events per 100 PYs). Incidence rates of TEAEs
with corresponding 95% CI by the Clopper-Pearson method were
calculated. Event rates per 100 patient-years (PY) of TEAE with
corresponding 95% CI (2-sided exact Poisson CIs) were calculated.
Incidence rates with corresponding 95% CI (Clopper-Pearson
method) and event rates with corresponding 95% CI (exact Poisson
method) were presented for AESIs using the same methodology used
in the analysis of the primary safety end points. Incidence rates with
corresponding 95% CI (Clopper-Pearson method) were presented
for SAE/death and for AEs leading to study discontinuation over the
study period.

RESULTS
Between August 30, 2018, and February 18, 2022, 393 pa-

tients were enrolled at 123 sites; 374 (95.2%) completed study
treatment, and 19 (4.8%) discontinued treatment (Figure 1). Of
those who participated and were exposed to dupilumab in
TRAVERSE and the TRAVERSE continuation study, 60 were
patients with noneOCS-dependent moderate to severe asthma
from phase 2b (51 dupilumab/dupilumab, 9 placebo/dupilu-
mab), 300 were patients with noneOCS-dependent moderate to
severe asthma from QUEST (203 dupilumab/dupilumab, 97
placebo/dupilumab), and 25 were patients with OCS-dependent



FIGURE 1. Patient disposition. n, number of patients meeting the criterion; N, number of patients in the analysis set. *Confirmed by
treatment exposure duration (�143 weeks). Percentages were calculated using the number of patients enrolled as denominator. No
patients from the EXPEDITION study have been included.

TABLE II. Baseline characteristics

Characteristic N (%) Mean – SD

Age (y) 393 52.1 � 14.2

Sex

Male 162 (41.2) —

Female 231 (58.8) —

Weight (kg) 360 78.82 � 19.6

BMI (kg/m2) 353 29.09 � 6.4

Smoking status

Never 316 (80.4) —

Former 77 (19.6) —

Enrolled within 4 wk of TRAVERSE 54 (13.7) —

Not enrolled within 4 wk of TRAVERSE 339 (86.3) —

Race, n (%)

Caucasian/White 270 (68.7) —

Black/African American 11 (2.8) —

Asian/Oriental 105 (26.7)

American Indian or Alaska Native 1 (0.3)

Other 6 (1.5)

Atopic dermatitis 29 (7.4) —

Nasal polyps 35 (8.9) —

BMI, Body mass index; EXPEDITION, NCT02573233; SD, standard deviation.
No patients from the EXPEDITION study have been included.
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severe asthma from VENTURE (13 dupilumab/dupilumab, 12
placebo/dupilumab). Among the 385 patients in the parent
studies, 183 (47.5%) were on medium-dose inhaled corticoste-
roids and 200 (51.9%) were on high-dose inhaled corticosteroids
at the parent study baseline.

Cumulative exposure to dupilumab during the TRAVERSE
continuation study was 431.7 PYs. The median study treatment
duration was 309 days (range, 25-1047 days). Approximately
half the patients enrolled received treatment for 286 days or
more, and 29 patients (7.4%) had treatment exposure of more
than 958 days. The overall cumulative exposure to dupilumab
from the parent study to the TRAVERSE continuation study
was 902.3 PYs in the dupilumab/dupilumab group and 393.5
PYs in the placebo/dupilumab group. Cumulative exposure to
treatment by parent study is listed in Table E1 in this article’s
Online Repository at www.jaci-inpractice.org.

Among the 393 patients enrolled, the mean age was 52.1 years
at TRAVERSE continuation study baseline (Table II), with most
patients (77.9%) aged between 18 and 65 years. There were 8
(2.0%) adolescent patients aged 12 to less than 18 years. More
than half the patients (58.8%) were female. Mean weight at
baseline was 78.8 � 19.6 kg, and 136 (38.5%) patients had a
body mass index greater than or equal to 30 kg/m2 at baseline. A
total of 77 (19.6%) patients were former smokers (<10 pack-
years) at time of enrollment, and 316 (80.4%) patients had
never smoked. Fifty-four (13.7%) patients enrolled within 4
weeks after ending the parent study. The time gap off dupilumab
treatment between completion of the TRAVERSE study and the
start of the TRAVERSE continuation study was mean 393.2 �
296.9 days. Patients who had received prohibited concomitant
treatment within 3 months before enrollment were excluded (see
the Methods section).

Overall, 214 (54.5%) patients experienced at least 1 TEAE
(740 events) and 37 (9.4%) patients experienced at least 1 TEAE
considered treatment-related by the investigator (125 events)
(Table III). The most frequently occurring TEAEs were asthma
in 54 (13.7%) patients, nasopharyngitis in 33 (8.4%) patients,
coronavirus disease 2019 (COVID-19) infection in 25 (6.4%)
patients, upper respiratory tract infections in 15 (3.8%) patients,
bronchitis in 14 (3.6%) patients, back pain in 13 (3.3%) pa-
tients, influenza in 12 (3.1%) patients, arthralgia in 10 (2.5%)
patients, injection-site erythema in 10 (2.5%) patients, and
headache in 8 (2.0%) patients (Figure 2; see Table E2 in this

http://www.jaci-inpractice.org


TABLE III. TEAE overview and incidence and event rates for TEAE over the study

Category Patients, n (n of events) Incidence rate, % Event rate per 100 PYs

Patients with at least 1 TEAE 214 (740) 54.5 171.4

Patients with at least 1 AESI 24 (26) 6.1 6.0

Patients with at least 1 treatment-related TEAE 37 (125) 9.4 29.0

Patients with at least 1 treatment-emergent SAE 22 (30) 5.6 6.9

Patients with at least 1 TEAE leading to death 5 (5) 1.3 1.2

Patients with at least 1 TEAE leading to definitive treatment discontinuation 5 (5)* 1.3 1.2

Patients with at least 1 TEAE leading to study discontinuation 5 (5)* 1.3 1.2

*One patient who experienced a fatal event of pulmonary embolism was not recorded by the investigator as a TEAE leading to treatment discontinuation or study discon-
tinuation and therefore does not appear in this table.

FIGURE 2. The most frequent adverse events and event rates for TEAEs occurring in greater than or equal to 2% of patients. MedDRA,
Medical Dictionary for Regulatory Activities; PT, MedDRA Preferred Term. *By PT, MedDRAVersion 24.1. Percentages were calculated
using the total number of patients at risk (ie, the safety population) as the denominator. Event rates per 100 PYs and corresponding 95%
2-sided exact Poisson CIs were calculated as number of TEAEs/number of 100 PYs at follow-up.
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article’s Online Repository at www.jaci-inpractice.org). Of the
37 patients who experienced at least 1 TEAE considered
treatment-related, 2 reported 6 TEAEs of moderate intensity.
One patient had 2 events of clinically significant decreased
platelet counts, 1 event of injection-site erythema, 1 event of
decreased neutrophil count, and 1 event of decreased white blood
cell count considered clinically significant. Another patient re-
ported 1 event of asthma exacerbation. None of these events led
to treatment discontinuation. One patient experienced a mod-
erate TEAE of eosinophilia, which was considered not related to
study treatment by the investigator and was fully resolved while
on therapy. Among the 214 patients who experienced TEAEs, 2
were adolescents who experienced injection-site induration,
neither of which led to death or were considered an SAE or AESI
by the investigator.

Five patients reported TEAEs that led to treatment discon-
tinuation and study discontinuation: 3 (0.8%) patients with
COVID-19 pneumonia, 1 (0.3%) with pancreatitis, and 1
(0.3%) who became pregnant (Table IV). One patient who
experienced a fatal AE of pulmonary embolism was not reported
by the investigator as having a TEAE leading to treatment
discontinuation or study discontinuation (ie, the status of “drug
withdrawn,” which defined treatment or study discontinuation
in the trial, did not apply), and therefore was not included in
these categories.

Overall, 22 (5.6%) patients experienced at least 1 SAE (Table V).
The exposure-adjusted event rate was 6.9 per 100 PYs. The most
commonly reported SAEs were asthma exacerbation (n¼ 5 [1.0%])
and COVID-19 and COVID-19 pneumonia (both n ¼ 3 [0.8%]).
There were 5 (1.3%) patients who experienced an SAE resulting in
death: 3 (0.8%) experienced a fatal SAE of pneumonia due to
COVID-19, 1 (0.3%) experienced an SAE of pancreatitis leading to
death, and 1 experienced an SAE of pulmonary embolism that
resulted in death. None of the TEAEs leading to death were
considered treatment-related by the investigator.

AESIs were experienced by 24 (6.1%) patients (Table I). The
exposure-adjusted event rate was 6.0 per 100 PYs. AESIs that
occurred most frequently were influenza (n ¼ 7 [1.8%]),
COVID-19 pneumonia (n ¼ 3 [0.8%]), herpes zoster (n ¼ 3
[0.8%]), and oral herpes (n ¼ 3 [0.8%]).

http://www.jaci-inpractice.org


TABLE IV. Incidence and event rates for AE leading to study discontinuation* over the study

SOC

PT† Patients, n (n of events) Incidence rate, % (95% CI) Event rate per 100 PYs (95% CI)

Infections and infestations 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

COVID-19 pneumonia 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Gastrointestinal disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pancreatitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy, puerperium, and perinatal conditions 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

MedDRA, Medical Dictionary for Regulatory Activities; PT, MedDRA Preferred Term; SOC, MedDRA System Organ Class.
*One patient who experienced a fatal AE of pulmonary embolism was not recorded by the investigator as a TEAE leading to treatment discontinuation or study discontinuation,
and therefore does not appear in this table.
†Events in this category were reported according to the SOCs and PTs in MedDRA Version 24.1.

TABLE V. Incidence and event rates for SAE over the study

SOC

PT* Patients, n (n of events) Incidence rate, % (95% CI) Event rate per 100 PYs (95% CI)

Any class 22 (30) 5.6 (3.51-8.48) 6.9 (5.21-9.03)

Infections and infestations 9 (9) 2.3 (1.05-4.35) 2.1 (1.16-3.36)

Bronchitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pneumonia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Urinary tract infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

COVID-19 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

COVID-19 pneumonia 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Immune system disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Anaphylactic reaction 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nervous system disorders 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Pudendal canal syndrome 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Epilepsy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eye disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cataract 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cardiac disorders 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Myocardial infarction 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cardiac failure congestive 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Respiratory, thoracic, and mediastinal disorders 5 (8) 1.3 (0.41-2.97) 1.9 (1.04-3.13)

Asthma 4 (5) 1.0 (0.28-2.61) 1.2 (0.46-2.20)

Pulmonary embolism 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Respiratory failure 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tracheal stenosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Gastrointestinal disorders 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Hiatus hernia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pancreatitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Enterovesical fistula 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Abdominal pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Hepatobiliary disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cholecystitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy, puerperium, and perinatal conditions 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Abortion spontaneous 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

General disorders and administration-site conditions 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Noncardiac chest pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

MedDRA, Medical Dictionary for Regulatory Activities; PT, MedDRA Preferred Term; SOC, MedDRA System Organ Class.
*Events in this category were reported according to the SOCs and PTs in MedDRA Version 24.1.

J ALLERGY CLIN IMMUNOL PRACT
APRIL 2024

996 MASPERO ETAL
DISCUSSION

In this phase 3b, open-label, interventional cohort study
designed to evaluate long-term safety of dupilumab in adult and
adolescent patients with moderate to severe asthma who had
previously completed the TRAVERSE open-label extension
study, previous safety findings were extended up to 3 years, for a
cumulative dupilumab exposure of 431.7 PYs. Some patients in
the study, who were randomized to receive dupilumab during
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QUEST and continued to TRAVERSE and the TRAVERSE
continuation study, had total durations of exposure of nearly 7
years. Of the 393 patients who were enrolled in this study, 214
(54.5%) experienced at least 1 TEAE, with an event rate of
171.4 per 100 PYs. The proportion of patients reporting TEAEs
throughout the TRAVERSE continuation study was lower than
that observed in the parent studies, which ranged from 76.3% to
94.7%.10-13 There were 37 (9.4%) patients who experienced at
least 1 TEAE considered treatment-related. None of the
treatment-related TEAEs were considered severe, and 2 of these
patients reported 6 TEAEs of moderate intensity.

No new patterns in incidence of TEAEs were observed in this
study. The most frequent TEAEs were asthma exacerbation in
13.7% of patients, nasopharyngitis in 8.4% of patients, and
COVID-19 infection in 6.4% of patients. The most frequently
reported SAEs were asthma exacerbation in 1.0% of patients and
COVID-19 and COVID-19 pneumonia in 0.8% of patients each.
These were similar to the results in the parent studies, in which the
most frequently reported TEAEs were nasopharyngitis (17.5%-
25.9%), injection-site erythema (2.2%-23.4%), and bronchitis
(9.3%-19.0%), and the most frequently reported SAEs were
asthma exacerbations (0.5%-3.6%) and pneumonia (0.7%-
2.7%).10-13 Asthma exacerbations and nasopharyngitis are not
unexpected in this population of patients with moderate to severe
asthma. Early-onset side effects would have been reported during
the parent studies. Here, it is of note that the safety profile and
tolerability observed during long-term treatment for an additional
3 years in the TRAVERSE continuation study was consistent with
that initially observed for up to 3 years throughout the phase 2b,
QUEST, VENTURE, and TRAVERSE studies, thus affirming
the overall long-term safety and tolerability of dupilumab.

Only 1 case each of treatment-emergent SAE—cataract
(Medical Dictionary for Regulatory Activities Preferred Term)
under the Medical Dictionary for Regulatory Activities System
Organ Class ”eye disorders” and anaphylactic reaction (Medical
Dictionary for Regulatory Activities Preferred Term)—was
observed; both were considered to be not related to the study
drug by the investigators, and no action was taken regarding the
study medication. No cases of eosinophilic granulomatosis with
polyangiitis or eosinophilic pneumonia were observed. SAEs of
cardiac disorders were reported in 2 (0.5%) patients (myocardial
infarction and cardiac failure congestive) for an event rate of 0.5
per 100 PYs. No cardiovascular deaths were observed.

Limitations of this study were largely related to study design.
The TRAVERSE continuation study was a single-arm, open-
label continuation study of the TRAVERSE single-arm, open-
label extension study. There was no evaluation of efficacy and no
comparison arm included in the study. Data on antidrug anti-
bodies or immunogenicity were not collected, to minimize
burden on patients. Only those who had completed both the
original parent study (phase 2b, phase 3 QUEST, or phase 3
VENTURE) and the extension study (TRAVERSE) were eligible
to participate, potentially contributing to bias in the study
population, because those who received and responded to
dupilumab in the parent study may have been more likely to
continue to the TRAVERSE and TRAVERSE continuation
studies than those who received placebo. Only a small proportion
of patients who participated in TRAVERSE were eligible to
enroll in the continuation study due to the wide commercial
availability of dupilumab in the participants’ countries
(ie, patients from only those countries where dupilumab was not
already commercially available could enroll in TRAVERSE
continuation). In addition, patients would receive treatment only
until dupilumab became commercially available or for a
maximum of 144 weeks after starting treatment (whichever came
first); the commercial availability of dupilumab reduced the
duration of treatment to less than 144 weeks in all countries
except South Africa. In addition, this study was conducted
during the COVID-19 pandemic, which impacted the ability of
some patients to complete or attend study visits on time.
However, this did not notably impact the ability to monitor
patient safety during the trial.
CONCLUSIONS
In a population of 393 patients with moderate to severe

asthma who participated in the open-label TRAVERSE contin-
uation study for up to an additional 3 years after completion of
TRAVERSE, safety findings were consistent with the known
safety profile of dupilumab. These results further support the
long-term use of dupilumab in this patient population.
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TABLE E1. Cumulative exposure to dupilumab treatment per study

n (PYs) Placebo/dupilumab (N [ 118) Dupilumab/dupilumab (N [ 267)

Overall cumulative exposure

Parent study to TRAVERSE continuation* 118 (393.5) 267 (902.3)

Parent study†

Phase 2b 9 (4.1) 51 (23.4)

QUEST 97 (96.3) 203 (201.8)

VENTURE 12 (5.6) 13 (6.0)

TRAVERSEz 118 (157.0) 267 (373.7)

Phase 2b 9 (16.6) 51 (94.0)

QUEST 97 (125.7) 203 (265.8)

VENTURE 12 (14.8) 13 (13.9)

TRAVERSE continuationx 118 (130.4) 267 (297.4)

Phase 2b 9 (7.1) 51 (43.8)

QUEST 97 (104.9) 203 (234.7)

VENTURE 12 (18.4) 13 (18.9)

EXPEDITION, NCT02573233.
Placebo/dupilumab, patients from placebo arm of the parent study; dupilumab/dupilumab, patients from the dupilumab arm of the parent study.
No patients from the EXPEDITION study have been included.
*Treatment duration of the parent study, TRAVERSE, and TRAVERSE continuationederived cumulative exposure.
†Treatment duration of the respective parent study-derived cumulative exposure.
zTreatment duration of only TRAVERSE-derived cumulative exposure.
xTreatment duration of only TRAVERSE continuationederived cumulative exposure.



TABLE E2. Proportion of patients reporting any TEAE and event rates per 100 PYs in the TRAVERSE continuation study

System organ class PT Patients, n (n of events)

Incidence rate, %

(95% CI)

Event rate per 100 PYs

(95% CI)

Infections and infestations 130 (221) 33.1 (27.64-39.28) 51.2 (46.44-56.28)

Bronchitis bacterial 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

External ear cellulitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Furuncle 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Helicobacter infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Fungal skin infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Oral candidiasis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tinea versicolor 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Acute sinusitis 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Bronchitis 14 (17) 3.6 (1.95-5.98) 3.9 (2.66-5.56)

Conjunctivitis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Cystitis 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Ear infection 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Eye infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Gastroenteritis 7 (8) 1.8 (0.72-3.67) 1.9 (1.04-3.13)

Hordeolum 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Infected bite 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Laryngitis 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Laryngopharyngitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Lower respiratory tract infection 5 (5) 1.3 (0.41-2.97) 1.2 (0.46-2.20)

Myringitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nasal vestibulitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nasopharyngitis 33 (36) 8.4 (5.78-11.79) 8.3 (6.49-10.54)

Otitis externa 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Otitis media chronic 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pharyngitis 5 (6) 1.3 (0.41-2.97) 1.4 (0.69-2.55)

Pharyngotonsillitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pneumonia 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Respiratory tract infection 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Rhinitis 5 (7) 1.3 (0.41-2.97) 1.6 (0.81-2.78)

Sinusitis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Subcutaneous abscess 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tonsillitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tooth infection 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Tracheobronchitis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Upper respiratory tract infection 15 (16) 3.8 (2.14-6.30) 3.7 (2.43-5.33)

Urinary tract infection 7 (7) 1.8 (0.72-3.67) 1.6 (0.81-2.78)

Wound infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Bronchitis viral 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

COVID-19 25 (27) 6.4 (4.12-9.39) 6.3 (4.63-8.22)

COVID-19 pneumonia 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Conjunctivitis viral 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Gastroenteritis viral 7 (7) 1.8 (0.72-3.67) 1.6 (0.81-2.78)

Herpes zoster 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Influenza 12 (12) 3.1 (1.58-5.33) 2.8 (1.74-4.17)

Laryngitis viral 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Oral herpes 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Oral viral infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Suspected COVID-19 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Viral infection 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Viral pharyngitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Viral rhinitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Viral upper respiratory tract infection 4 (5) 1.0 (0.28-2.61) 1.2 (0.46-2.20)

(continued)
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TABLE E2. (Continued)

System organ class PT Patients, n (n of events)

Incidence rate, %

(95% CI)

Event rate per 100 PYs

(95% CI)

Neoplasms benign, malignant, and
unspecified (including cysts and polyps)

4 (5) 1.0 (0.28-2.61) 1.2 (0.46-2.20)

Melanocytic naevus 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Seborrheic keratosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Skin papilloma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Gallbladder adenoma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Squamous cell carcinoma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Blood and lymphatic system disorders 6 (6) 1.5 (0.56-3.32) 1.4 (0.69-2.55)

Anemia 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Iron deficiency anemia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Polycythemia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eosinophilia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Immune system disorders 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Anaphylactic reaction 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Seasonal allergy 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Metabolism and nutrition disorders 4 (5) 1.0 (0.28-2.61) 1.2 (0.46-2.20)

Decreased appetite 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Diabetes mellitus 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Hypercholesterolemia 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Psychiatric disorders 7 (7) 1.8 (0.72-3.67) 1.6 (0.81-2.78)

Attention deficit/hyperactivity disorder 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Depression 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Insomnia 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Middle insomnia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nervous system disorders 19 (27) 4.8 (2.91-7.55) 6.3 (4.63-8.22)

Carotid artery stenosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cerebral hematoma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Headache 8 (11) 2.0 (0.88-4.01) 2.5 (1.51-3.94)

Migraine 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tension headache 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dizziness 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Paresthesia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Posttraumatic neuralgia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Presyncope 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Neuropathy peripheral 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pudenal canal syndrome 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Epilepsy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cervicobrachial syndrome 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Radiculopathy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Sciatica 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eye disorders 10 (19) 2.5 (1.22-4.68) 4.4 (3.01-6.14)

Cataract 1 (3) 0.3 (0.01-1.42) 0.7 (0.23-1.62)

Dry eye 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Chalazion 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Conjunctivitis allergic 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Eye discharge 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eye inflammation 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eye pruritus 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Iritis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Ear and labyrinth disorders 2 (3) 0.5 (0.06-1.84) 0.7 (0.23-1.62)

Vertigo 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Vertigo positional 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Cardiac disorders 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Atrial fibrillation 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)
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TABLE E2. (Continued)

System organ class PT Patients, n (n of events)

Incidence rate, %

(95% CI)

Event rate per 100 PYs

(95% CI)

Palpitations 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Myocardial infarction 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cardiac failure congestive 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Vascular disorders 6 (6) 1.5 (0.56-3.32) 1.4 (0.69-2.55)

Hypertension 6 (6) 1.5 (0.56-3.32) 1.4 (0.69-2.55)

Respiratory, thoracic, and mediastinal
disorders

72 (121) 18.3 (14.33-23.07) 28.0 (24.55-31.85)

Asthma 54 (82) 13.7 (10.32-17.93) 19.0 (16.10-22.24)

Asthmatic crisis 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Bronchospasm 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Eosinophilic bronchitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pulmonary embolism 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Cough 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Dyspnea 4 (5) 1.0 (0.28-2.61) 1.2 (0.46-2.20)

Hyperventilation 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Productive cough 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Respiratory failure 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dysphonia 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Hiccups 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Oropharyngeal pain 5 (5) 1.3 (0.41-2.97) 1.2 (0.46-2.20)

Rhinorrhea 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Laryngeal edema 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Rhinitis allergic 7 (8) 1.8 (0.72-3.67) 1.9 (1.04-3.13)

Tracheal stenosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Gastrointestinal disorders 26 (50) 6.6 (4.32-9.69) 11.6 (9.38-14.13)

Hiatus hernia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Toothache 5 (5) 1.3 (0.41-2.97) 1.2 (0.46-2.20)

Pancreatitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Enterovesical fistula 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Duodenitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Gastritis 7 (10) 1.8 (0.72-3.67) 2.3 (1.39-3.71)

Diarrhea 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Gastroesophageal reflux disease 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Abdominal distension 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Abdominal pain 5 (5) 1.3 (0.41-2.97) 1.2 (0.46-2.20)

Abdominal pain upper 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dysphagia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nausea 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Vomiting 3 (10) 0.8 (0.16-2.23) 2.3 (1.39-3.71)

Dry mouth 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Glossitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Glossodynia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Hepatobiliary disorders 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Cholecystitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Hepatic function abnormal 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Hepatic steatosis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Skin and subcutaneous tissue disorders 25 (31) 6.4 (4.12-9.39) 7.2 (5.44-9.26)

Angioedema 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Urticaria 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Actinic keratosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dermatitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dermatitis allergic 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dermatitis contact 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Dry skin 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)
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TABLE E2. (Continued)

System organ class PT Patients, n (n of events)

Incidence rate, %

(95% CI)

Event rate per 100 PYs

(95% CI)

Eczema 6 (7) 1.5 (0.56-3.32) 1.6 (0.81-2.78)

Erythema 6 (8) 1.5 (0.56-3.32) 1.9 (1.04-3.13)

Hand dermatitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pruritus 2 (3) 0.5 (0.06-1.84) 0.7 (0.23-1.62)

Rash 2 (3) 0.5 (0.06-1.84) 0.7 (0.23-1.62)

Skin hyperpigmentation 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Alopecia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Musculoskeletal and connective tissue
disorder

42 (53) 10.7 (7.70-14.45) 12.3 (9.96-14.94)

Pain in jaw 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Arthralgia 10 (12) 2.5 (1.22-4.68) 2.8 (1.74-4.17)

Arthritis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Hemarthrosis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Joint effusion 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Joint swelling 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Osteoarthritis 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Rotator cuff syndrome 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Muscle spasms 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Muscular weakness 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Myalgia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Intervertebral disc protrusion 1 (2) 0.3 (0.01-1.42) 0.5 (0.12-1.27)

Back pain 13 (13) 3.3 (1.76-5.66) 3.0 (1.97-4.52)

Chest wall hematoma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Musculoskeletal chest pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Musculoskeletal pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Musculoskeletal stiffness 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Neck pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pain in extremity 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Bursitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tendonitis 1 (2) 0.3 (0.01-1.42) 0.5 (0.12-1.27)

Tenosynovitis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Trigger finger 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Renal and urinary disorders 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Urinary retention 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Nephrolithiasis 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy, puerperium, and perinatal
conditions

1 (2) 0.3 (0.01-1.42) 0.5 (0.12-1.27)

Abortions and stillbirth 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Pregnancy 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Reproductive system and breast disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Vaginal hemorrhage 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Congenital, familial, and genetic disorders 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Sucrase-isomaltase deficiency 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

General disorders and administration-site
conditions

33 (113) 8.4 (5.78-11.79) 26.2 (22.81-29.88)

Injection-site bruising 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Injection-site erythema 10 (38) 2.5 (1.22-4.68) 8.8 (6.83-11.12)

Injection-site hematoma 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Injection-site induration 2 (3) 0.5 (0.06-1.84) 0.7 (0.23-1.62)

Injection-site edema 1 (3) 0.3 (0.01-1.42) 0.7 (0.23-1.62)

Injection-site pain 5 (36) 1.3 (0.41-2.97) 8.3 (6.49-10.54)

Injection-site pruritus 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Injection-site reaction 3 (9) 0.8 (0.16-2.23) 2.1 (1.16-3.36)

Injection-site swelling 2 (4) 0.5 (0.06-1.84) 0.9 (0.35-1.97)
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TABLE E2. (Continued)

System organ class PT Patients, n (n of events)

Incidence rate, %

(95% CI)

Event rate per 100 PYs

(95% CI)

Pyrexia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Asthenia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Chest discomfort 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Fatigue 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Influenza-like illness 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Noncardiac chest pain 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Peripheral swelling 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Calcinosis 1 (2) 0.3 (0.01-1.42) 0.5 (0.12-1.27)

Investigations 7 (10) 1.8 (0.72-3.67) 2.3 (1.39-3.71)

Eosinophil count increased 3 (3) 0.8 (0.16-2.23) 0.7 (0.23-1.62)

Neutrophil count decreased 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

White blood cell count decreased 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

White blood cell count increased 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Intraocular pressure increased 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Injury, poisoning, and procedural
complications

33 (46) 8.4 (5.78-11.79) 10.7 (8.57-13.09)

Facial bones fracture 1 (3) 0.3 (0.01-1.42) 0.7 (0.23-1.62)

Foot fracture 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Hand fracture 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Joint dislocation 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Joint injury 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Meniscus injury 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Animal bite 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Fall 3 (4) 0.8 (0.16-2.23) 0.9 (0.35-1.97)

Head injury 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Ligament sprain 6 (6) 1.5 (0.56-3.32) 1.4 (0.69-2.55)

Limb injury 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Skin laceration 4 (4) 1.0 (0.28-2.61) 0.9 (0.35-1.97)

Skin wound 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Tendon rupture 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)

Wound 2 (4) 0.5 (0.06-1.84) 0.9 (0.35-1.97)

Accidental overdose 5 (6) 1.3 (0.41-2.97) 1.4 (0.69-2.55)

Overdose 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Incarcerated incisional hernia 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Procedural pain 1 (1) 0.3 (0.01-1.42) 0.2 (0.00-0.93)

Vaccination complication 2 (2) 0.5 (0.06-1.84) 0.5 (0.12-1.27)
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