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Plain language summary 

A pharmacovigilance analysis of reslizumab

Background: Reslizumab is a humanized monoclonal antibody that has been approved 
by the United States Food and Drug Administration (FDA) since 2016 for the add-
on maintenance treatment of eosinophilic severe asthma. A safety profile identifies 
common and new unexpected adverse events (AEs) based on the data from clinical 
studies and post-marketing surveillance to guide informed decisions. So far, the safety 
profile of reslizumab has been unclear.
Methods: In this study, we aimed to provide a comprehensive evaluation of reslizumab-
related AEs in the real world based on the FDA Adverse Event Reporting System 
(FAERS) database. We analyzed the collected data using the reporting odds ratio (ROR).
Results: Our study identified the most common AEs such as dyspnea and oropharyngeal 
pain, which were consistent with the instruction and clinical studies. We also 
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Abstract
Background: With the increasing prescription of reslizumab for severe asthma with an 
eosinophilic phenotype, a real-world pharmacovigilance analysis of reslizumab is urgently 
required to detect potential unreported adverse events (AEs) in clinical practice.
Objectives: We aimed to provide a comprehensive evaluation of reslizumab-related AEs in the 
real world.
Design: Disproportionality analysis based on the FDA Adverse Event Reporting System 
(FAERS) database.
Methods: Reslizumab-related AEs between the second quarter of 2016 and the fourth quarter 
of 2022 from the FAERS database were obtained. A disproportionality analysis was performed 
to evaluate the safety profile of reslizumab using the reporting odds ratio.
Results: A total of 10,450,353 reports were collected from the FAERS database. Of the 403 
reslizumab-related AEs, 42 distinct AEs were identified with positive signals. The most 
common AEs including dyspnea and oropharyngeal pain were identified, consistent with the 
instruction and clinical studies. Unexpected AEs of disproportionality such as bronchospasm 
and chest pain were also observed. Drug ineffective was identified as a noteworthy concern 
that accounted for 13.90% (56/403) of the overall reslizumab-related reports.
Conclusion: While reslizumab offered a promising treatment option for severe eosinophilic 
asthma, more attention should be paid to the common AEs and new unexpected AEs. Based 
on the current findings of signal detection, further prospective studies are needed for the next 
signal validation and confirmation.
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observed unexpected AEs of disproportionality including bronchospasm and chest 
pain. Moreover, we identified drug ineffective as a noteworthy concern that should be 
addressed in future research.
Conclusion: We identified new unexpected AEs in addition to the common AEs indicated 
in the instructions. We also emphasized the importance of correct administration 
protocols for reslizumab. Based on the current findings of signal detection, further 
prospective studies are needed for the next signal validation and confirmation.
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Introduction
Asthma is a chronic heterogeneous disease that 
affects nearly 400 million people worldwide, and 
it is estimated that 5%–10% of the total adult 
asthma population have severe asthma.1,2 Severe 
asthma imposes a strong impact on health-related 
quality of life and public healthcare costs due to 
uncontrolled asthma and/or recurrent exacerba-
tions. Approximately 50% of severe asthma 
patients display a persistently eosinophilic pheno-
type which is characterized by the presence of 
eosinophils in the airways.3,4 It has been reported 
that interleukin-5 (IL-5) was increased in eosino-
philic asthma and played a vital role in promoting 
the maturation, activation, and prolonged sur-
vival of eosinophils at the site of inflammation.5,6 
Therefore, inhibition of IL-5 signaling could 
hamper eosinophil maturation and survival and 
seems to be a good option for severe eosinophilic 
asthma treatment.

Reslizumab is a humanized monoclonal antibody 
(mAb) that specifically targets IL-5 at its IL-5 
receptor α subunit (IL-5Rα) binding site.7 
Reslizumab showed promising effects against 
asthma in clinical trials.8 Based on the results of 
clinical trials, an intravenous formulation of resli-
zumab was approved in the United States and 
later in Canada and Europe as an add-on mainte-
nance treatment for patients with severe asthma 
aged 18 years and older and with an eosinophilic 
phenotype. Although an acceptable safety profile 
has been observed in clinical studies, common 
adverse events (AEs) were frequently reported 
such as anaphylaxis, malignant neoplasm, and 
myalgia.9 Of note, with the widespread use of res-
lizumab, there were likely more administration-
related errors. AEs such as therapeutic inefficacy 

are co-reported with incomplete dose administra-
tion or errors in administration procedures in pre-
vious studies.10

The FDA Adverse Event Reporting System 
(FAERS) is a publicly accessible database that 
contains tens of millions of AEs submitted by 
health professionals, consumers, manufacturers, 
and others.11 It was designed to support monitor-
ing for post-marketing drugs and biological prod-
ucts.12 It has been reported that reslizumab 
showed positive signals for anaphylaxis and nega-
tive signals for parasitic infections and ear and 
labyrinth disorders based on the large real-world 
database.13–15 In addition, no new safety signals 
with reslizumab in pediatric patients were identi-
fied in a pharmacovigilance review of AE reports 
in the FAERS database from March 2016 to 
December 2017. Moreover, a recent pharma-
covigilance study evaluated the post-marketing 
safety of anti-IL-5 mAbs (mainly mepolizumab 
and benralizumab) in the real world.16 However, 
the comprehensive safety profile of reslizumab 
remains unclear. In the present study, we aimed 
to present a comprehensive and systemic evalua-
tion of the safety profile of reslizumab based on 
the FAERS database.

Materials and methods

Data sources
The pharmacovigilance study was conducted 
based on the FAERS database that collected 
safety reports worldwide from patients, health-
care professionals, and pharmaceutical compa-
nies. The FAERS consists of seven datasets that 
present patient demographic and administrative 
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information, drug information, indications, out-
comes, AEs, report sources, and start and end 
dates of the reported drugs. Before analysis, a 
deduplication process was performed according 
to FDA’s guidelines: the latest FDA_DT was 
chosen when the CASEID was the same, and the 
higher PRIMARYID was chosen when the 
CASEID and FDA_DT were the same. In addi-
tion, aberrant reports (age older than 100 years, 
inaccurate date inputs, event date earlier than 
start date) were removed to minimize false sig-
nals. Both the generic name (reslizumab) and 
brand name (CINQAIR) were applied to extract 
reslizumab-related AEs from the FAERS data-
base from the second quarter of 2016 to the 
fourth quarter of 2022. Only drugs with PS (pri-
mary suspect) role were included for better signal 
validity. The Medical Dictionary for Drug 
Regulatory Authorities (MeDRA) was applied to 
categorize AEs related to reslizumab at the pre-
ferred term (PT) level and system organ class 

(SOC) level. The clinical characteristics of resli-
zumab-related AEs, including sex, age, indica-
tion, outcome, reporter country, and others were 
collected to perform the descriptive analysis. The 
flowchart of data extraction and analysis from the 
FAERS database is shown in Figure 1.

Statistical analysis
Descriptive analysis was performed to character-
ize reslizumab-related AEs. Disproportionality 
analysis was applied to identify signals between 
reslizumab and AEs in our pharmacovigilance 
study. The reporting odds ratio (ROR) and 95% 
confidence interval (CI) were calculated based on 
the 2 × 2 contingency table (Table 1) to evaluate 
the potential association of reslizumab and AEs.

A signal of reslizumab-related AEs was considered 
when the lower limit 95% CI of the ROR exceeded 
1.0 with at least three cases. p less than 0.05 was 

Figure 1.  The flow chart of data extraction and analysis from the Food and Drug Administration Adverse Event 
Report System.
AE, adverse event; FAERS, Food and Drug Administration Adverse Event Reporting System; PS, primary suspect.

Table 1.  Calculation of ROR and 95% CI.

Drug category Event of interest All other events

Reslizumab a b

All other drugs c d

ROR = ad/bc; 95%CI = eln(ROR)±1.96(1/a+1/b+1/c+1/d)^0.5.
CI, confidence interval; ROR, reporting odds ratio.
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considered statistically significant. MySQL 8.0, 
Navicat Premium 15, Microsoft Excel 2019, and 
GraphPad Prism 8 were applied for data process-
ing and statistical analysis.

Results

Descriptive analysis
A total of 403 reports out of 10,450,353 reports 
were collected from the FAERS database from 
April 2016 to December 2022. The clinical  
characteristics of these reports are described in 
Table 2. Patients aged older than 18 years 
accounted for most reports with only six individu-
als aged younger than 18 years based on the avail-
able 253 reports. AEs were reported more 
commonly in females than males. America and 
Canada accounted for over 80% of the submitted 
reports. Asthma was the most reported indica-
tion. However, unapproved indications were also 
observed in several reports such as eosinophilic 
granulomatosis with polyangiitis (EGPA; n = 4) 
and eosinophilic esophagitis (EoE; n = 3). The 
most reported serious outcome was other impor-
tant medical events, followed by hospitalization, 
death, life-threatening, and disability.

Signal detection
In the present study, reslizumab-related AEs 
occurred across 13 SOCs (Table 3). In total, 42 PTs 
of interest were identified based on the results of the 
disproportionality analysis. “Dyspnea (PT: 
10013968),” “myalgia (PT: 10028411),” “oro-
pharyngeal pain (PT: 10068319),” “urticaria (PT: 
10046735),” and “wheezing (PT: 10047924)” were 
identified which was consistent with the drug 
instruction. Unexpected AEs which were not 
included in the label were also observed such as 
“bronchospasm (PT: 10006482),” “cough (PT: 
10011224),” and “swollen tongue (PT: 10042727).” 
However, “muscle spasms (PT: 10028334),” “mus-
culoskeletal pain (PT: 10028391),” and “neck pain 
(PT: 10028836)” indicated in the label did not meet 
the criteria for AE signals of disproportionality in our 
study.

AE of special interest
In the present study, drug ineffective was fre-
quently reported and accounted for 13.90% 
(56/403) of the total reslizumab-related reports. 
We additionally examined the co-reported AEs 

for reslizumab-related drug ineffective. Seventy 
percent of the drug ineffective reports had other 
accompanied AEs. Among the concomitant AEs, 
dyspnea (n = 10), asthma (n = 7), cough (n = 5), 
fatigue (n = 5), and product use in an unapproved 
indication (n = 3) were the top five most fre-
quently co-reported AEs. Moreover, the three 
cases of product use in unapproved indication 
consisted of one wheezing, one interstitial lung 
disease, and one sneezing. Interestingly, incorrect 
dose administered (n = 15, ROR = 3.67), inappro-
priate schedule of product administration (n = 7, 
ROR = 1.52), off-label use (n = 4, ROR = 0.18), 
and product use in an unapproved indication 
(n = 4, ROR = 0.58) also accounted for small pro-
portions of the total AEs.

Discussion
Overall, the present study indicated that resli-
zumab showed a tolerable safety profile in real-
world settings. Well-known AEs related to 
reslizumab such as myalgia and new unexpected 
AEs including swollen tongue were identified. 
Moreover, the disproportionality analysis sug-
gested the presence of drug ineffective and errors 
in administration procedures which required fur-
ther assessment and investigation.

In the present study, reslizumab-related AEs 
occurred more commonly in females than in 
males, which might be due to the increased preva-
lence and severity of asthma in women as adults.17 
Consistent with the label, reslizumab was pre-
scribed for asthma in the majority of AE reports. 
However, a minor proportion of reslizumab was 
used for other eosinophilic conditions such as 
EGPA and EoE, which was not approved in the 
drug instruction. Interestingly, previous studies 
have demonstrated that reslizumab exhibited 
promising efficacy in various eosinophilic condi-
tions including EoE and EGPA.18,19

Based on the disproportionality analysis, AEs such 
as dyspnea and chest pain were present with posi-
tive signals, which were in line with drug instruc-
tions and previous studies.20 In addition, new 
unexpected AEs not included in the drug label 
were also identified as positive signals, such as 
throat tightness and eye pruritus. Interestingly, 
asthma which is the indication of reslizumab was 
identified as a positive signal of disproportionality 
in the current study. In the previous disproportion-
ality analysis of mepolizumab, asthma as the 
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Table 2.  Demographic information of reslizumab-related reports from the FAERS database (April 2016 to 
December 2022).

Characteristics Case number, n Proportion, %

Number of events 403  

Sex

  Female 242 60.05

  Male 110 27.30

  Unknown 51 12.65

Age (years)

  <18 6 1.49

  ⩾18 and <60 137 34.00

  ⩾60 110 27.30

  Unknown 150 37.21

Indications (top five)

  Asthma 193 47.89

 � Eosinophilic granulomatosis 
with polyangiitis

4 0.99

  Eosinophilic esophagitis 3 0.74

 � Aspirin-exacerbated 
respiratory disease

1 0.25

  Asthma prophylaxis 1 0.25

Serious outcome

  Death (DE) 9 2.23

  Life-threatening (LT) 5 1.24

  Hospitalization (HO) 88 21.84

  Disabled (DS) 1 0.25

 � Other important medical 
events (OT)

156 38.71

Reported countries (top five)

  America (US) 291 72.21

  Canada (CA) 38 9.43

  Spain (ES) 11 2.73

  Great Britain (GB) 10 2.48

  Netherlands (NL) 10 2.48

(Continued)
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Characteristics Case number, n Proportion, %

Reporter

  Health professional 7 1.74

  Consumer 1 0.25

  Unknown 395 98.01

Reporting year

  2022 82 20.35

  2021 62 15.38

  2020 43 10.67

  2019 61 15.14

  2018 58 14.39

  2017 85 21.09

  2016 12 2.98

FAERS, Food and Drug Administration Adverse Event Reporting System.

Table 2.  (Contined)

Table 3.  Pharmacovigilance metrics for signals of disproportionality associated with reslizumab in the FAERS 
database.

SOC PT Number (n) ROR (95% two-sided CI)

Blood and lymphatic system disorders

  Eosinopenia 3 1284.82 (401.47–4111.78)

Eye disorders

  Eye pruritus 3 4.47 (1.43–13.91)

Gastrointestinal disorders

  Nausea 26 1.62 (1.09–2.41)

  Swollen tongue 7 13.03 (6.17–27.52)

General disorders and administration site conditions

  Drug ineffective 56 2.02 (1.52–2.68)

  Chest discomfort 12 5.73 (3.23–10.18)

  Feeling abnormal 12 2.27 (1.28–4.03)

  Peripheral swelling 10 2.19 (1.17–4.10)

  Chest pain 8 2.34 (1.16–4.72)

  Adverse event 6 3.20 (1.43–7.18)

(Continued)
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SOC PT Number (n) ROR (95% two-sided CI)

  Chills 6 2.49 (1.11–5.57)

  Infusion site extravasation 5 26.64 (11.02–64.38)

  Feeling hot 4 3.34 (1.25–8.93)

  Adverse reaction 3 9.48 (3.04–29.52)

  Feeling cold 3 5.07 (1.63–15.79)

Immune system disorders

  Hypersensitivity 12 2.93 (1.65–5.20)

  Anaphylactic reaction 8 7.78 (3.86–15.66)

  Eosinophilic 
granulomatosis with 
polyangiitis

3 61.51 (19.73–191.79)

Infections and infestations

  Viral infection 3 4.12 (1.32–12.82)

Injury, poisoning, and procedural complications

  Incorrect dose 
administered

15 3.67 (2.19–6.15)

  Maternal exposure during 
pregnancy

7 3.16 (1.50–6.68)

Investigations

  Weight decreased 12 1.80 (1.01–3.20)

  Oxygen saturation 
decreased

6 4.46 (1.99–10.00)

Musculoskeletal and connective tissue disorders

  Myalgia 13 3.86 (2.22–6.72)

  Osteonecrosis 4 4.21 (1.57–11.28)

Renal and urinary disorders

  Nephrolithiasis 4 3.66 (1.37–9.81)

Respiratory, thoracic, and mediastinal disorders

  Dyspnea 62 5.80 (4.42–7.60)

  Asthma 38 15.47 (11.07–21.61)

  Wheezing 23 16.23 (10.65–24.73)

  Cough 18 2.74 (1.71–4.40)

  Oropharyngeal pain 15 6.78 (4.05–11.36)

(Continued)

Table 3.  (Contined)
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SOC PT Number (n) ROR (95% two-sided CI)

  Dysphonia 11 8.51 (4.67–15.49)

  Throat tightness 11 22.52 (12.37–41.01)

  Throat irritation 6 6.61 (2.95–14.80)

  Productive cough 5 3.74 (1.55–9.03)

  Bronchospasm 3 11.17 (3.59–34.80)

  Respiratory disorder 3 4.67 (1.50–14.54)

  Respiratory distress 3 5.81 (1.86–18.08)

Skin and subcutaneous tissue disorders

  Pruritus 18 2.48 (1.54–3.97)

  Erythema 12 2.57 (1.45–4.57)

  Urticaria 11 3.41 (1.87–6.20)

Vascular disorders

  Flushing 7 4.22 (2.00–8.91)

CI, confidence interval; FAERS, Food and Drug Administration Adverse Event Reporting System; PT, preferred terms; ROR, 
reporting odds ratio; SOC, system organ class.

mepolizumab indication was removed.16,21 
However, these studies identified asthmatic crisis 
and bronchospasm and cough which were related 
to disease progression as positive AE signals. On 
the other hand, asthma (typically recorded using 
“asthma exacerbation” or occasionally “worsening 
of asthma”) was observed as the commonly 
reported AE related to reslizumab in previous clini-
cal trials.20,22 Our results suggest that new unex-
pected AEs might occur along with the wide clinical 
application of reslizumab. Meanwhile, it should be 
noted that the observed difference in AEs might be 
due to the inherent selection and reporting bias 
involved in the spontaneous reporting system. 
Therefore, more caution and studies are needed to 
evaluate and validate the observations.

Anaphylaxis was an identified AE of reslizumab 
which was present as a black box warning in the 
instruction. In our study, anaphylactic reaction 
and hypersensitivity as well as manifestations 
including dyspnea, wheezing, pruritus, and urti-
caria were identified as positive signals of dispro-
portionality, which was consistent with previous 
studies.20 Currently, the mechanisms of the 

Table 3.  (Contined)

anaphylaxis related to reslizumab remain unclear. 
It has been proposed that product-related factors 
in reslizumab such as glycosylation, residual 
nucleic acids, and host cell proteins might impact 
the immunogenicity and affect the risk of anaphy-
laxis.9 In addition, reslizumab was a humanized 
mAb with 90% human components and therefore 
had a higher risk of anaphylaxis compared to 
dupilumab which was the only fully human mAb 
with 99% human component among the five 
mAbs for severe asthma.14 It has been reported 
that reslizumab-related anaphylaxis might occur 
during or shortly after reslizumab infusion in pre-
vious trials.8,23 Also, a case of reslizumab-related 
anaphylaxis was reported to occur on day 302 
after the reslizumab initiation.20 Therefore, 
although anaphylaxis could be resolved by stand-
ard medications, close monitoring is required 
when reslizumab is administered.

In the present analysis, drug ineffective was fre-
quently reported and identified as a positive AE 
signal. It has been reported that in about 25% of 
patients, reslizumab treatment was interrupted 
because of a lack of efficacy over 2 years.3,24 There 
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might be several reasons: wrong identification of 
underlying inflammatory profile, the coexistence 
of conditions such as emphysema, insufficient 
dose, or subsequent infections.3 On the other 
hand, it should be noted that more administra-
tion-related errors likely occur with the wide-
spread use of reslizumab in real-world settings. 
Indeed, incorrect dose administered and infusion 
site extravasation were identified as potential AE 
signals of disproportionality in our study. 
Interestingly, product use in unapproved indica-
tions was co-reported in three cases of the resli-
zumab-related drug ineffective. Potentially 
inappropriate medications are important enhanc-
ers of serious adverse drug reactions, increasing 
the likelihood of hospitalizations.25 In addition, 
though reslizumab is approved for intravenous 
medication in the instruction, studies evaluating 
the subcutaneous formulation of reslizumab in 
patients with asthma and elevated eosinophil lev-
els were ongoing while without desired effects, 
probably due to differences in drug exposure 
between the two administration methods.22 
Therefore, further study is required to explore the 
underlying reasons for drug ineffectively. More 
attention should be paid to the correct adminis-
tration of reslizumab in clinical practice.

There were several limitations in the present 
study. Considering that the vital information 
including the prior disease history such as malig-
nancy and medication protocols for reslizumab is 
unavailable, the real percentage of reslizumab-
related AEs could not be calculated. In addition, 
there inevitably existed underreporting or overre-
porting of AEs as well as reporting bias in sponta-
neous reporting systems such as FAERS. 
Therefore, the associations between reslizumab 
and AEs should be interpreted with more caution. 
However, the real-world analysis systematically 
explored the potential risks for reslizumab-related 
AEs in an unselected population globally and pro-
vided earlier detection of suspected AEs for resli-
zumab. Further clinical and real-world studies are 
required to confirm the findings in this study to 
promote rational use of reslizumab.

Conclusion
In conclusion, our study confirmed the well-
known AEs related to reslizumab such as myalgia. 
New unexpected AEs such as throat tightness 
were also identified. In addition, several potential 
safety concerns including drug ineffective and 

errors in administration procedures have been 
observed by disproportionality analysis. Based on 
the current findings of signal detection, further 
prospective studies are needed for the next signal 
validation and confirmation.
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