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Benralizumab is an eosinophil-depleting anti-interleukin-5 receptor α binding monoclonal 
antibody (immunoglobulin [Ig]G1 kappa), indicated as an add-on maintenance treatment in 
adult patients (in Europe and United States [US]) with severe eosinophilic asthma that is 
inadequately controlled despite ICS and LABA treatment. It is administered as a 30 mg 
subcutaneous (SC) injection given every 4 weeks for the first 3 doses, followed by 30 mg SC 
injection every 8 weeks thereafter. 

There is no current evidence suggesting a causal relationship between benralizumab and 
malignancies. However, malignancy is considered to be an important potential risk of 
eosinophil-lowering therapies based on the putative effect of eosinophils in neoplastic diseases 
(Samoszuk 1997, Davis and Rothenberg 2014). While eosinophils have been observed in 
literature in association with certain solid tumours, especially those of epithelial origin (breast 
and colon), the role of eosinophils in the immune response to malignant neoplasms remains 
unclear. Some clinical studies have suggested the presence of eosinophils may be a positive 
prognostic indicator of patient malignancy survival, a definitive link has not yet been 
objectively established (Lowe et al 1981, Hogan 2007). 

Several observational studies have evaluated the association of asthma and malignancies, 
which resulted in 2 different hypotheses. One hypothesis suggests a protective effect of atopy 
due to an enhanced surveillance by stimulated immune systems which are able to destroy 
malignant cells (Alderson 1974, Allegra et al 1976, Cockcroft et al 1979, Fisherman 1960). 
The second postulates that chronic immune stimulation due to atopy may result in mutations 
in stem cells which could be associated with an increased risk of malignancy (Bernard et al 
1984, Gallagher et al 1983, Logan and Saker 1953). 

Gonzalez-Perez et al. conducted a cohort study with a nested case-control analysis using the 
General Practitioner Research Database in the United Kingdom (UK). In this study, patients 
with asthma (129860 patients) did not exhibit an overall greater risk of malignancy compared 
to the general population (20000 patients) (Gonzalez-Perez et al 2006). Long et al. conducted 
a prospective, observational cohort, phase IV (EXCELS) study of omalizumab-treated and 
non-omalizumab-treated patients (7857 patients total) enrolled from multiple US centres and 
followed for up to 5 years. The results from the EXCELS study suggest that omalizumab 
therapy is not associated with an increased risk of malignancy (Long et al 2014). 

Salameh et al conducted a single centre cohort retrospective study to investigate the role of 
asthma in malignancies. Participants were followed for a period of 9 years and the study 
suggests an association between increased severity of asthma with various cancers. However, 
as this study was conducted in a single centre, the generalisability of results is limited. 
Additional limitations include the low number of cancers and small difference in malignancy 
incidence in the asthma (38/1868 [2%]) vs matched control (20/1637 [1.2%]) cohorts 
(Salameh et al 2021). 
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This study combines the data collected from the patients enrolled in the International Severe 
Asthma Registry (ISAR) and an AstraZeneca (AZ) sponsored US severe asthma registry 
(CHRONICLE) database to investigate the risk of malignancy in patients with severe asthma, 
comparing the patients receiving benralizumab with the patients not receiving benralizumab. 

This study fulfils the European Medicines Agency Pharmacovigilance Risk Assessment 
Committee’s (PRAC) request for a Category 3 post authorisation safety study (PASS) to 
evaluate the risk of malignancies in benralizumab users. Herein we report on the second of 
3 annual IA for this study, which will be followed by a final analysis and report after data 
collection is completed. 

7. RESEARCH QUESTION AND OBJECTIVES

The objectives of this descriptive study using global registry data are as follows: 

Primary objective: To assess the incidence of malignancies in severe asthma patients 
receiving benralizumab compared with those receiving non-benralizumab biologics, and those 
not receiving biologics. 

Secondary objective: To describe the clinical characteristics of new malignancy cases that 
develop in severe asthma patients and relevant subgroups. 

8. AMENDMENTS AND UPDATES

For details of amendments and updates refer to Section 5 of the CSP v5.0. 

9. RESEARCH METHODS

For additional details of the research methods, refer to the CSP v5.0 and the statistical analysis 
plan (SAP) v4.0. 

9.1 Study design 
This is an ongoing real-world, observational, prospective cohort study in patients with severe 
asthma recruited into the ISAR and CHRONICLE and followed up to assess the occurrence of 
new malignancies. Note that all CHRONICLE sites are part of this malignancy PASS and 
contribute data, while in ISAR, only sites that have agreed to take part in the study contribute 
data to this PASS (refer to list of countries in Section 9.2). Information on the occurrence, 
type of malignancy, location, date of diagnosis, staging, and outcome are collected 
prospectively and irrespective of asthma treatment in both ISAR and CHRONICLE. Data 
from ISAR and CHRONICLE were pooled to increase the precision of the study. 
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Table 3: Patient disposition (ISAR and CHRONICLE combined analysis set)

Number (%) of patients

Benralizumab 

cohort

Other-biologic 

cohort

Non-biologic 

cohort Total

Patients discontinued treatment d 67 (8.1) 210 (8.7) NA 244 (4.6)

  Patients discontinued treatment without

  a switch c, d

34 (4.1) 177 (7.3) NA 211 (4.0)

Patients switched to another cohort 131 (15.9) 150 (6.2) NA 239 (4.5)

  Switch to benralizumab cohort NA 150 (6.2) NA NA

  Switch to other-biologic cohort 131 (15.9) NA NA NA

Total follow-up time (years)

  Mean (SD) 2.1 (1.03) 2.5 (1.05) 1.8 (0.90) 2.1 (1.04)

  Median 2.2 2.5 1.8 2.1

  Min, Max 1.2, 2.9 1.7, 3.3 1.1, 2.5 1.3, 2.9

  Q1, Q3 0.0, 4.1 0.0, 4.2 0.0, 4.1 0.0, 4.2

  Total person-years of follow-up

(years) e

1766.5 6004.8 4177.5 11948.8

Abbreviations: NA: Not applicable, SD: Standard deviation, Q1: First quartile, Q3: Third quartile.
a A total of 3352 patients are excluded from analysis. Among them, 939 patients are excluded from analysis 

because they do not have malignancy status (presence or absence of malignancy). Four patients are 
excluded due to lack of review for malignancy data. A total of 2630 patients are excluded from analysis 
because their first use of benralizumab is before 01 November 2017, first use of other-biologic treatment is 
before 01 November 2017 or index date of non-biologic cohort is before 01 November 2017. One hundred 
four patients are excluded from analysis because their cohort cannot be derived from data. Thirty patients 
are excluded from analysis because their age is less than 18 years. Patients excluded from analysis with 
multiple reasons are counted once in each of those reasons. Missing data have been queried thoroughly with 
the sites where possible, with persistently missing data resulting in the disposition above.

b Discontinuation of study and death date are not collected in ISAR. Note: ISAR only records deaths resulting 
from malignancy, anaphylaxis event and serious infection. Deaths due to other reasons are not captured.
Percentages are relative to the number of patients enrolled in CHRONICLE.

c Patients without cohort switch is defined as patients who stay in only one cohort from the beginning of the 
study.

d Discontinuation of treatment is defined as discontinuation from either benralizumab or other-biologic 
without receiving any further biologic treatment in the study. Patients who discontinue still contribute 
person-time to their respective cohort after discontinuation.

e Total person-years of follow-up (years) = [(The earliest date of either; end of study, death, last visit before 
the loss to follow-up or date cut-off) – the index date + 1]/365.25

Non-biologic cohort is defined as patients who never receive benralizumab or other-biologic treatment. Patients 

who switched cohort are counted in each of the cohort in turn, but are only counted once in the total column. The

number of patients in total column may not be equal to the sum of numbers of patients in each cohort.

Source: Table 14.1.1.1 and Table 14.1.1.3 b
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Table 4: Demographic characteristics prior to PS trimming (ISAR and 
CHRONICLE combined analysis set)

Demographic characteristic Statistics or category

Benralizumab 
cohort

(N=825)

Other-
biologic 
cohort

(N=2410)

Non-biologic 
cohort

(N=2328)
Total

(N=5324)

American Indian or 

Alaska Native

1 (0.1) 6 (0.2) 1 (0.0) 8 (0.2)

Other 44 (5.3) 197 (8.2) 372 (16.0) 601 (11.3)

Total 783 (94.9) 2235 (92.7) 2216 (95.2) 5014 (94.2)

Missing 42 175 112 310

Abbreviations: N: Number of patients in cohort, n: Number of patients in analysis, SD: Standard deviation.

If not stated otherwise, percentages are based upon number of patients in each cohort within the combined 

analysis set. Patients who switched cohort are counted in each of the cohort in turn, but are only counted once in 

the total column. The number of patients in total column may not be equal to the sum of numbers of patients in 

each cohort.

Source: Table 14.1.2.1

10.2.2 Baseline clinical characteristics (prior to PS trimming)

For complete patient baseline clinical characteristics of the ISAR and CHRONICLE combined 

analysis set refer to Table 14.1.3.1 and for separate analysis sets refer to Table 14.1.3.2. For 

abbreviated patient baseline clinical characteristics of the ISAR and CHRONICLE combined 

analysis refer to Table 5.

At baseline, patients’ asthma exacerbations, hospital admissions, emergency department visits, 

and invasive ventilations include events up to one year prior to index date. Baseline oral 

corticosteroids (OCS) use is assessed as use at any time within one year prior to index date, 

but baseline OCS dose is the dose at the latest record prior to index date. Serious infection, 

anaphylaxis and history of malignancy at any time on or prior to index date are included in the 

count. Other variables were assessed at initial index date.

One third of the overall study population were smokers and the distribution of smoking status 

was comparable across the cohorts. The mean age at asthma onset ranged from approximately 

31 to 33 years across the cohorts.

When comparing across the cohorts, the percentage of patients on maintenance OCS treatment 

at baseline was lower in the non-benralizumab biologics cohort (32.7%) compared to the 

benralizumab cohort (41.3%) and the non-biologic cohort (43.8%).

Medication adherence across all cohorts was high, with the benralizumab cohort reporting 

90.8%, the non-benralizumab biologics cohort reporting 87.3%, and the non-biologic cohort 
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Table 5: Patient clinical characteristics at Baseline prior to PS trimming (ISAR 
and CHRONICLE combined analysis set)

Baseline clinical
characteristic

Statistics or
category

Benralizumab 
cohort

(N=825)

Other-biologic 
cohort

(N=2410)

Non-biologic 
cohort

(N=2328)
Total

(N=5324)

Mean 0.3 0.2 0.1 0.2

SD 0.86 0.73 0.56 0.68

Number of emergency

department visits c

n 488 1093 741 2171

Mean 0.4 0.3 0.2 0.3

SD 1.23 0.94 0.61 0.88

Maintenance oral

corticosteroids (OCS)

Yes 341 (41.3) 788 (32.7) 1019 (43.8) 2013 (37.8)

No 484 (58.7) 1622 (67.3) 1309 (56.2) 3311 (62.2)

Total 825 (100) 2410 (100) 2328 (100) 5324 (100)

Maintenance OCS dose

(mg/day)

n 291 690 954 1824

Mean 33.42 29.41 32.38 31.37

SD 20.050 19.503 21.570 20.718

Medication adherence

status n (%) d
Yes 749 (90.8) 2103 (87.3) 1727 (74.2) 4363 (81.9)

No 53 (6.4) 236 (9.8) 514 (22.1) 781 (14.7)

Total 802 (97.2) 2339 (97.1) 2241 (96.3) 5144 (96.6)

Missing 23 71 87 180

Asthma control

status n (%) e
Well controlled 224 (27.2) 681 (28.3) 381 (16.4) 1243 (23.3)

Partially 

controlled

178 (21.6) 585 (24.3) 632 (27.1) 1348 (25.3)

Not controlled 321 (38.9) 880 (36.5) 1077 (46.3) 2161 (40.6)

Total 723 (87.6) 2146 (89.0) 2090 (89.8) 4752 (89.3)

Missing 102 264 238 572

History of malignancy n (%) Yes 41 (5.0) 88 (3.7) 102 (4.4) 222 (4.2)

No 784 (95.0) 2322 (96.3) 2226 (95.6) 5102 (95.8)

Total 825 (100) 2410 (100) 2328 (100) 5324 (100)

Abbreviations: GINA: Global Initiative for Asthma, N: Number of patients in cohort, n: Number of patients in 
analysis, SD: Standard deviation, Q1: First quartile, Q3: Third quartile.
a Number of pack years = Number of years smoked * [number of cigarettes smoked per day/20] 

(1 pack/20 cigarettes).
b Number of exacerbations only counts severe asthma exacerbations which are defined as events that require 

rescue steroids.
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Table 6: Comorbidities at baseline prior to PS trimming (ISAR and 
CHRONICLE combined analysis set)

Number (%) of patients 

Comorbidity Term

Benralizumab

cohort

(N=825)

Other-biologic

cohort

(N=2410)

Non-biologic

cohort

(N=2328)

Patients with any comorbidities at baseline 778 (94.3) 2293 (95.1) 2232 (95.9)

Asthma-related comorbidities

   Allergic rhinitis 478 (57.9) 1552 (64.4) 1498 (64.3)

   Atopic diseases/Eczema a 353 (42.8) 1365 (56.6) 1609 (69.1)

   Chronic rhinosinusitis (excluding allergic rhinitis and 

nasal polyps)

291 (35.3) 869 (36.1) 696 (29.9)

   Nasal polyps 234 (28.4) 700 (29.0) 419 (18.0)

Oral corticosteroids-related comorbidities

   Cardiovascular disease b 259 (31.4) 647 (26.8) 524 (22.5)

   Diabetes 114 (13.8) 275 (11.4) 222 (9.5)

   Hypertension 224 (27.2) 582 (24.1) 462 (19.8)

   Obesity 370 (44.8) 983 (40.8) 822 (35.3)

Other comorbidities

   Chronic obstructive pulmonary disease 84 (10.2) 210 (8.7) 124 (5.3)

   Human immunodeficiency virus 0 1 (0.0) 0

   Liver disease 2 (0.2) 6 (0.2) 2 (0.1)

Abbreviations: N: Number of patients in cohort.
a Examples of atopic diseases/eczema are atopic asthma, atopic dermatitis, and eczema but excluding allergic 

rhinitis as this is accounted for separately.
b Cardiovascular disease includes hypertension. Examples of cardiovascular disease are hypertension, 

coronary artery disease, arterial hypertension, and unspecified cardiovascular disease.

Number (%) of patients are sorted alphabetically by comorbidity term. A patient can have one or more 

comorbidities. Patients with multiple events in the same category are counted only once in that category.

If not stated otherwise, percentages are based upon number of patients in each cohort within the combined 

analysis set.

Comorbidities at baseline is defined as comorbidities that occurred within 12 months preceding the first index 

date or were ongoing at the first index date.

Source: Table 14.1.4.1

10.2.4 Baseline asthma medication (prior to PS trimming)

Overall Population

For the complete description of baseline asthma medications of the ISAR and CHRONICLE 

combined analysis set refer to Table 14.1.5.1 and for separate analysis sets refer to 
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Table 7: Asthma medication at baseline prior to PS trimming (ISAR and 
CHRONICLE combined analysis set)

Asthma medication term
Statistics 

or category

Benralizumab 
cohort

(N=825)
Other-biologic cohort

(N=2410)

Non-biologic 
cohort

(N=2328)

No 824 (99.9) 2405 (99.8) 2328 (100)

Abbreviations: N: Number of patients in cohort, n: Number of patients in analysis, NA: Not applicable, 

SD: Standard deviation.

Patients with multiple medications are counted once for each asthma medication term.

Doses of ICS and LABA combination treatment are recorded differently in ISAR and CHRONICLE studies and 

are not summarised in this table.

Steroid-sparing agents include azathioprine, intravenous gammaglobulin, methotrexate, and mycophenolate.

If not stated otherwise, percentages are based upon number of patients in each cohort within the combined 

analysis set.

Asthma medications at baseline is defined as asthma medications that started within 12 months preceding the 

first index date or were ongoing at the first index date.

Source: Table 14.1.5.1

10.3 Outcome data

No distinction was made for different types of malignancy, except non-melanoma skin cancer 

(NMSC). Multiple malignancy events occurring within 3 months and with the same diagnosis 

(i.e., same location and cell type) in a patient were considered one event.

10.4 Main results

10.4.1 Propensity score by cohort

Propensity scores are calculated based on baseline characteristics and indicate the probability 

that patients would receive benralizumab. The overlaid distribution of PS for the benralizumab 

cohort versus the non-benralizumab biologics cohort is provided in Figure 2 and for the 

non-biologic cohort is provided in in Figure 3.

The balance of the covariates across 3 cohorts were examined by checking the distribution of 

PS (graphic approach) and standardised mean difference (SMD) (tabular approach). The 

overlapping histograms indicate that the PS model has balanced the baseline characteristics 

included in the model across the cohorts.
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Table 10: Observed crude and adjusted incidence rates for new malignancy, Poisson regression (ISAR and 
CHRONICLE combined analysis set)

Rate difference Rate ratio 

Comparison

Number (%) of

patients with

a new malignancy

Total time

at risk

(years)

Incidence rate

(per 1000 PY)

(95% CI)

Estimate

(95% CI)

Estimate

(95% CI) p value

Crude a

  Overall Benralizumab cohort (N=825)

versus

Other-biologic cohort (N=2410)

6 (0.7)

versus

8 (0.3)

1757.51

versus

5993.94

3.4 (1.53, 7.60)

versus

1.3 (0.67, 2.67)

2.1 (-0.80, 4.96)

NC NC

Benralizumab cohort (N=825)

versus

Non-biologic cohort (N=2328)

6 (0.7)

versus

13 (0.6)

1757.51

versus

4158.42

3.4 (1.53, 7.60)

versus

3.1 (1.82, 5.38)

0.3 (-2.93, 3.50)

NC NC

  Without

  NMSC

Benralizumab cohort (N=825)

versus

Other-biologic cohort (N=2410)

6 (0.7)

versus

8 (0.3)

1757.51

versus

5993.94

3.4 (1.53, 7.60)

versus

1.3 (0.67, 2.67)

2.1 (-0.80, 4.96)

NC NC

Benralizumab cohort (N=825)

versus

Non-biologic cohort (N=2328)

6 (0.7)

versus

11 (0.5)

1757.51

versus

4162.35

3.4 (1.53, 7.60)

versus

2.6 (1.46, 4.77)

0.8 (-2.38, 3.92)

NC NC

Adjusted b

  Overall Benralizumab cohort (N=747)

versus

Other-biologic cohort (N=2221)

6 (0.8)

versus

8 (0.4)

1588.31

versus

5527.77

2.0 (1.07, 3.59)

versus

1.2 (0.64, 2.40)

0.7 (-0.46, 1.88) 1.6 (0.77, 

3.22) 0.2135

Benralizumab cohort (N=747)

versus

Non-biologic cohort (N=2121)

6 (0.8)

versus

12 (0.6)

1584.23

versus

3812.53

2.1 (1.22, 3.78)

versus

2.4 (1.31, 4.31)

-0.2 (-1.72, 1.27) 0.9 (0.47, 

1.74) 0.7634
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Table 10: Observed crude and adjusted incidence rates for new malignancy, Poisson regression (ISAR and 
CHRONICLE combined analysis set)

Rate difference Rate ratio 

Comparison

Number (%) of

patients with

a new malignancy

Total time

at risk

(years)

Incidence rate

(per 1000 PY)

(95% CI)

Estimate

(95% CI)

Estimate

(95% CI) p value

  Without

  NMSC

Benralizumab cohort (N=747)

versus

Other-biologic cohort (N=2221)

6 (0.8)

versus

8 (0.4)

1588.31

versus

5527.77

2.0 (1.07, 3.59)

versus

1.2 (0.64, 2.40)

0.7 (-0.46, 1.88) 1.6 (0.77, 

3.22) 0.2135

Benralizumab cohort (N=747)

versus

Non-biologic cohort (N=2121)

6 (0.8)

versus

10 (0.5)

1584.23

versus

3816.47

2.2 (1.27, 3.92)

versus

2.2 (1.15, 4.01)

0.1 (-1.41, 1.57) 1.0 (0.52, 

2.05) 0.9191

Abbreviations: BMI: Body Mass Index, CI: Confidence Interval, N: Number of patients in cohort, NC: Not calculated, NMSC: Non-melanoma skin cancer,

PY: Person-years.
a The 95% CIs for crude rates and rate differences for each comparison are estimated from a Poisson regression model. The response variable in the model is 

the number of patients with a new malignancy. The logarithm of the patient’s corresponding follow-up time is used as an offset variable in the model. The 
covariate in the model includes cohort.

b The estimate of adjusted incidence rates, rate ratio, rate differences and corresponding 95% CIs for each comparison are calculated using a weighted 
Poisson regression model. Crude rate ratios are not calculated, as stated in the SAP. The weight used in the model is the inverse propensity score 
(1/propensity score for the benralizumab cohort, 1/[1-propensity score] for other cohorts). The response variable in the model is the number of patients with 
a new malignancy. The logarithm of the patient’s corresponding follow-up time is used as an offset variable in the model. The covariates in the model 
include cohort, age, sex, region, smoking and BMI.

If not stated otherwise, percentages are based upon number of patients in each cohort within the combined analysis set.

For overall group, total time at risk is defined as from the index date to the date of first new malignancy or censoring due to death, loss to follow-up, switching 

the cohort, data cut-off or end of study, whichever comes first. For without NMSC group, total time at risk is defined as from the index date to the date of first 

new malignancy (excluding NMSC) or censoring due to death, loss to follow-up, switching the cohort, data cut-off or end of study, whichever comes first.

Source: Table 14.2.2.1.1
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Table 11: Observed crude and adjusted incidence rates for new malignancy, patients taken 
benralizumab/other-biologics and without cohort switches, Poisson regression (ISAR and CHRONICLE 
combined analysis set)

Rate 
difference Rate ratio

Comparison

Number (%) of

patients with

a new malignancy

Total time at 

risk

(years)

Incidence rate

(per 1000 PY)

(95% CI)

Estimate

(95% CI)

Estimate

(95% CI) p value

Crude a Benralizumab cohort (N=586)

versus

Other-biologic cohort (N=2171)

5 (0.9)

versus

7 (0.3)

1408.41

versus

5635.45

3.6 (1.48, 8.53)

versus

1.2 (0.59, 2.61)

2.3 (-0.94, 

5.55)

NC NC

Adjusted b Benralizumab cohort (N=535)

versus

Other-biologic cohort (N=1996)

5 (0.9)

versus

7 (0.4)

1281.47

versus

5189.45

1.9 (1.00, 3.77)

versus

1.2 (0.58, 2.37)

0.8 (-0.49, 

2.03)

1.7 (0.76, 3.60) 0.2044

Abbreviations: BMI: Body Mass Index, CI: Confidence Interval, N: Number of patients in cohort, NC: Not calculated, PY: Person-years.
a The 95% CIs for crude rates and rate differences for each comparison are estimated from a Poisson regression model. The response variable in the model is 

the number of patients with a new malignancy. The logarithm of the patient’s corresponding follow-up time is used as an offset variable in the model. The 
covariate in the model includes cohort.

b The estimate of adjusted incidence rates, rate ratio, rate differences and corresponding 95% CIs for each comparison are calculated using a weighted 
Poisson regression model. Crude rate ratios are not calculated, as stated in the SAP. The weight used in the model is the inverse propensity score 
(1/propensity score for the benralizumab cohort, 1/[1-propensity score] for other cohorts). The response variable in the model is the number of patients with 
a new malignancy. The logarithm of the patient’s corresponding follow-up time is used as an offset variable in the model. The covariates in the model 
include cohort, age, sex, region, smoking and BMI.

If not stated otherwise, percentages are based upon number of patients in each cohort within the combined analysis set.

Total time at risk is defined as from the index date to the date of first new malignancy or censoring due to death, loss to follow-up, data cut-off or end of study, 

whichever comes first.

Patients without cohort switch is defined as patients who stay in only one cohort from the beginning of the study.

Source: Table 14.2.2.1.4
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Table 12: Observed crude event rates for new malignancy, Poisson regression (ISAR and CHRONICLE combined 
analysis set)

Comparison

Number of new

malignancies

Total time at risk

(years)

Event rate (per 1000 PY) 

(95% CI)

Comparison (rate 

difference)

between groups

(95% CI)

Overall Benralizumab cohort (N=825)

versus

Other-biologic cohort (N=2410)

6 versus 8 1766.53

versus

6004.79

3.4 (1.53, 7.56)

versus

1.3 (0.67, 2.66)

2.1 (-0.81, 4.93)

Benralizumab cohort (N=825)

versus

Non-biologic cohort (N=2328)

6 versus 13 1766.53

versus

4177.52

3.4 (1.53, 7.56)

versus

3.1 (1.81, 5.36)

0.3 (-2.92, 3.49)

Without

NMSC

Benralizumab cohort (N=825)

versus

Other-biologic cohort (N=2410)

6 versus 8 1766.53

versus

6004.79

3.4 (1.53, 7.56)

versus

1.3 (0.67, 2.66)

2.1 (-0.81, 4.93)

Benralizumab cohort (N=825)

versus

Non-biologic cohort (N=2328)

6 versus 11 1766.53

versus

4177.52

3.4 (1.53, 7.56)

versus

2.6 (1.46, 4.75)

0.8 (-2.37, 3.90)

Abbreviations: CI: Confidence Interval, N: Number of patients in cohort, NMSC: Non-melanoma skin cancer, PY: Person-years.

The 95% CIs for crude rates and rate differences for each comparison are estimated from a Poisson regression model. The response variable in the model is the 

number of new malignancies. The logarithm of the patient’s corresponding follow-up time is used as an offset variable in the model. The covariate in the model 

includes cohort.

If a patient has 2 malignancy records with same diagnosis within 3 months, the 2 records are considered as the same malignancy case and counted only once.

Total time at risk is defined as from the index date to the date of censoring due to death, loss to follow-up, switching the cohort, data cut-off or end of study, 

whichever comes first.

Source: Table 14.2.2.2.1
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Table 14: Characteristics of new malignancy cases (ISAR and CHRONICLE 
analysis set)

Number (%) of patients 

Characteristics Category

Benralizumab 

cohort

(N=6)

Other-biologic 

cohort

(N=8)

Non-biologic 

cohort

(N=13)

Status at diagnosis New onset 6 (100) 8 (100) 13 (100)

Total 6 (100) 8 (100) 13 (100)

Location/site Breast 1 (16.7) 1 (12.5) 3 (23.1)

Digestive organ 1 (16.7) 2 (25.0) 1 (7.7)

Lymphoid, hematopoietic and 

related tissue

1 (16.7) 0 0

Male genital organ 2 (33.3) 2 (25.0) 1 (7.7)

Melanoma and other malignancy 

neoplasms of skin

0 0 3 (23.1)

Respiratory and intrathoracic organs 0 2 (25.0) 4 (30.8)

Urinary tract 1 (16.7) 1 (12.5) 1 (7.7)

Total 6 (100) 8 (100) 13 (100)

Cell type Epithelial cell 0 0 1 (7.7)

Basal cell 0 0 1 (7.7)

Glandular cell 2 (33.3) 5 (62.5) 3 (23.1)

Squamous cell 0 0 4 (30.8)

Urothelial cell 0 1 (12.5) 0

Total 2 (33.3) 6 (75.0) 9 (69.2)

Missing 4 2 4

Stage (Number 

staging system)

Stage I 2 (33.3) 2 (25.0) 3 (23.1)

Stage II 0 0 1 (7.7)

Stage IV 1 (16.7) 0 1 (7.7)

Total 3 (50.0) 2 (25.0) 5 (38.5)

Missing 3 6 8

Stage (TNM staging 

system)

T (Primary tumour) X 1 (16.7) 0 0

1 0 3 (37.5) 2 (15.4)

2 2 (33.3) 1 (12.5) 1 (7.7)

4 0 1 (12.5) 1 (7.7)

Total 3 (50.0) 5 (62.5) 4 (30.8)

Missing 3 3 9

N (Lymph Nodes) X 1 (16.7) 0 0

0 0 2 (25.0) 3 (23.1)

1 1 (16.7) 1 (12.5) 1 (7.7)

2 1 (16.7) 1 (12.5) 0
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Table 14: Characteristics of new malignancy cases (ISAR and CHRONICLE 
analysis set)

Number (%) of patients 

Characteristics Category

Benralizumab 

cohort

(N=6)

Other-biologic 

cohort

(N=8)

Non-biologic 

cohort

(N=13)

Total 3 (50.0) 4 (50.0) 4 (30.8)

Missing 3 4 9

M (Distant 

Metastasis)

X 1 (16.7) 1 (12.5) 0

0 0 3 (37.5) 3 (23.1)

1 1 (16.7) 0 1 ( 7.7)

Total 2 (33.3) 4 (50.0) 4 (30.8)

Missing 4 4 9

Outcome Ongoing 5 (83.3) 5 (62.5) 2 (15.4)

Remission 0 2 (25.0) 7 (53.8)

Unknown status (not death) 0 1 (12.5) 3 (23.1)

Total 5 (83.3) 8 (100) 12 (92.3)

Missing 1 0 1

Abbreviation: N Number of patients with new malignancies in each cohort.

Missing category only counts missing values for patients with new onset malignancy cases.

If not stated otherwise, percentages are based upon number of patients with new malignancies in each cohort 

within each analysis set.

Source: Table 14.2.4.1.1

10.4.5.1 Demographic and baseline clinical characteristics of patients with new 
malignancy cases 

Demographic and baseline characteristics of patients with new malignancies across the 

cohorts, summary statistics in ISAR and CHRONICLE combined, separate analysis sets and

subpopulation are described in Table 14.2.4.2.1 to Table 14.2.4.2.3, respectively, and for an 

abbreviated table, refer to Table 15.

Table 15: Demographic and baseline clinical characteristics of patients with new 
malignancy cases (ISAR and CHRONICLE combined analysis set)

Demographic/baseline clinical 
characteristic Statistics or category

Benralizumab 
cohort
(N=6)

Other-biologic 
cohort
(N=8)

Non-biologic 
cohort
(N=13)

Age (years) n 6 8 13

Mean (SD) 64.8 (9.45) 62.4 (5.37) 69.8 (9.60)

Median 66.5 62.5 71.0

Q1, Q3 60.0, 71.0 59.0, 65.0 65.0, 76.0
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Table 15: Demographic and baseline clinical characteristics of patients with new 
malignancy cases (ISAR and CHRONICLE combined analysis set)

Demographic/baseline clinical 
characteristic Statistics or category

Benralizumab 
cohort
(N=6)

Other-biologic 
cohort
(N=8)

Non-biologic 
cohort
(N=13)

Min, Max 49, 76 54, 72 46, 85

Age (years) subgroups n (%) >= 18 to <= 39 0 0 0

>= 40 to <= 64 2 (33.3) 5 (62.5) 3 (23.1)

>= 65 to <= 79 4 (66.7) 3 (37.5) 9 (69.2)

>= 80 0 0 1 (7.7)

Total 6 (100) 8 (100) 13 (100)

Sex n (%) Female 4 (66.7) 2 (25.0) 10 (76.9)

Male 2 (33.3) 6 (75.0) 3 (23.1)

Total 6 (100) 8 (100) 13 (100)

Race n (%) White 3 (50.0) 4 (50.0) 7 (53.8)

Black or African 

American

2 (33.3) 3 (37.5) 0

Asian 1 (16.7) 1 (12.5) 5 (38.5)

Native Hawaiian or Other 

Pacific Islander

0 0 0

American Indian or 

Alaska Native

0 0 0

Other 0 0 1 (7.7)

Total 6 (100) 8 (100) 13 (100)

Country n (%) a Canada 0 1 (12.5) 3 (23.1)

Colombia 0 0 1 (7.7)

Japan 1 (16.7) 0 3 (23.1)

Kuwait 0 1 (12.5) 0

South Korea 0 1 (12.5) 0

Taiwan 0 0 1 (7.7)

United States of America 5 (83.3) 5 (62.5) 5 (38.5)

Total 6 (100) 8 (100) 13 (100)

Body Mass Index (kg/m2) n 6 8 13

Mean (SD) 29.470 (6.0352) 32.836 (5.7500) 28.379 (6.1672)

Median 30.950 32.299 26.100

Q1, Q3 23.200, 34.700 28.645, 37.400 24.038, 31.600

Min, Max 21.12, 35.90 24.50, 41.50 21.20, 41.40
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Table 15: Demographic and baseline clinical characteristics of patients with new 
malignancy cases (ISAR and CHRONICLE combined analysis set)

Demographic/baseline clinical 
characteristic Statistics or category

Benralizumab 
cohort
(N=6)

Other-biologic 
cohort
(N=8)

Non-biologic 
cohort
(N=13)

Body Mass Index (kg/m2)

subgroups

>= 18.5 to < 25.0 2 (33.3) 1 (12.5) 5 (38.5)

>= 25.0 to < 30.0 0 2 (25.0) 3 (23.1)

>= 30.0 to < 35.0 3 (50.0) 2 (25.0) 3 (23.1)

>= 35.0 1 (16.7) 3 (37.5) 2 (15.4)

Total 6 (100) 8 (100) 13 (100)

Smoking status Non-smoker 5 (83.3) 3 (37.5) 7 (53.8)

Previous and/or current 

smoker

1 (16.7) 5 (62.5) 5 (38.5)

Total 6 (100) 8 (100) 12 (92.3)

Missing 0 0 1

Pack years b n 0 5 4

Mean (SD) NA 19.950 (13.4935) 42.250 (39.2107)

Median NA 29.000 26.900

Q1, Q3 NA 8.500, 30.000 18.000, 66.500

Min, Max NA 2.25, 30.00 15.20, 100.00

Age at asthma onset (years) n 6 8 13

Mean (SD) 20.673 (18.0351) 36.500 (17.6068) 47.696 (18.9026)

Median 14.000 39.500 53.030

Q1, Q3 7.000, 33.040 25.000, 49.000 49.720, 57.000

Min, Max 5.00, 51.00 6.00, 59.00 0.10, 68.16

Number of exacerbations c n 6 8 13

Mean (SD) 1.5 (1.64) 0.8 (0.71) 0.3 (0.63)

Median 1.0 1.0 0.0

Q1, Q3 0.0, 3.0 0.0, 1.0 0.0, 0.0

Min, Max 0, 4 0, 2 0, 2

0 2 (33.3) 3 (37.5) 10 (76.9)

1 2 (33.3) 4 (50.0) 2 (15.4)

2 0 1 (12.5) 1 (7.7)

3 1 (16.7) 0 0

4 1 (16.7) 0 0

Number of invasive ventilations
d

n 5 5 5
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Table 15: Demographic and baseline clinical characteristics of patients with new 
malignancy cases (ISAR and CHRONICLE combined analysis set)

Demographic/baseline clinical 
characteristic Statistics or category

Benralizumab 
cohort
(N=6)

Other-biologic 
cohort
(N=8)

Non-biologic 
cohort
(N=13)

Mean (SD) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)

Median 0.0 0.0 0.0

Q1, Q3 0.0, 0.0 0.0, 0.0 0.0, 0.0

Min, Max 0, 0 0, 0 0, 0

Number of hospital admissions d n 5 5 5

Mean (SD) 0.4 (0.89) 1.0 (0.71) 0.0 (0.00)

Median 0.0 1.0 0.0

Q1, Q3 0.0, 0.0 1.0, 1.0 0.0, 0.0

Min, Max 0, 2 0, 2 0, 0

Number of emergency 

department visits d

n 5 5 5

Mean (SD) 0.4 (0.89) 1.0 (0.71) 0.4 (0.89)

Median 0.0 1.0 0.0

Q1, Q3 0.0, 0.0 1.0, 1.0 0.0, 0.0

Min, Max 0, 2 0, 2 0, 2

Maintenance oral corticosteroids 

(OCS)

Yes 3 (50.0) 5 (62.5) 4 (30.8)

No 3 (50.0) 3 (37.5) 9 (69.2)

Total 6 (100) 8 (100) 13 (100)

Maintenance OCS doses per day 

(mg)

n 3 4 4

Mean (SD) 35.00 (21.794) 23.75 (12.500) 32.50 (20.616)

Median 25.00 22.50 35.00

Q1, Q3 20.00, 60.00 15.00, 32.50 15.00, 50.00

Min, Max 20.0, 60.0 10.0, 40.0 10.0, 50.0

Medication adherence status e Yes 6 (100) 6 (75.0) 12 (92.3)

No 0 2 (25.0) 1 (7.7)

Total 6 (100) 8 (100) 13 (100)

Asthma control status f Well controlled 0 1 (12.5) 4 (30.8)

Partially controlled 3 (50.0) 1 (12.5) 2 (15.4)

Not controlled 3 (50.0) 4 (50.0) 6 (46.2)

Total 6 (100) 6 (75.0) 12 (92.3)

Missing 0 2 1




























