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ABSTRACT

Objective: To analyze factors influencing the safety of blinatumomab based on real-world adverse drug event
(ADE) reports collected from the U.S. Food and Drug Administration Adverse Event Reporting System (FAERS)
over the last decade since its market approval, thereby strengthening pharmacovigilance for high-risk popula-
tions.

Methods: Data from the FAERS database from the fourth quarter of 2014 to the third quarter of 2024 were
retrieved. ADE positive signals were systematically classified, and six types of adverse events with high in-
cidence, strong specificity, and high correlation were analyzed, including neurological disorders, cytokine re-
lease syndrome (CRS), immune system disorders, hematologic and lymphatic system disorders, infections and
infestations, and lineage switch. For each type, statistical analyses were performed according to potential in-
fluencing factors, including age, sex, body weight, interval time, and continent of patient origin.

Results: A total of 18,728 ADE reports associated with blinatumomab were collected, from which 371 positive
signals were identified, involving 20 system organ classifications (SOCs). The preferred term (PT) with the
strongest signal was lineage switch leukemia, an adverse event not mentioned in the prescribing information.
The SOC with the highest frequency was neurological disorders. Except for lineage switch leukemia, significant
differences in influencing factors were observed across the other five adverse event categories. Analysis of the
overall population of ADE suggested that Asian juvenile and elderly patients showed lower drug tolerability, and
juvenile patients were more prone to delayed adverse events.

Conclusion: In clinical use of blinatumomab, particular attention should be paid to drug tolerability in Asian
populations, with vigilance for early-onset and delayed adverse events. Given the short duration of blinatu-
momab's availability in China and limited local experience, enhanced drug monitoring and risk prevention are
warranted for juvenile and elderly patients in clinical practice.

Introduction

severe adverse events (AEs) such as cytokine release syndrome (CRS),
neurotoxicity, and infections remain major concerns, as they may lead

Blinatumomab is the first approved bispecific antibody, also known
as a bispecific T-cell engager (BiTE) worldwide," and has demonstrated
significant efficacy in high-risk adult and pediatric patients with pri-
mary refractory or relapsed precursor B-cell acute lymphoblastic leu-
kemia (BCP-ALL).” " Blinatumomab was approved in the United States
at the end of 2014 and entered the Chinese market in December 2020. It
is currently approved in China for the treatment of adult and pediatric
patients with relapsed or refractory CD19-positive BCP-ALL."? Al-
though blinatumomab has shown remarkable efficacy in clinical trials,

* Corresponding author.
E-mail address: bole.li@tmu.edu.cn (B. Li).

https://doi.org/10.1016/j.prmedi.2025.100065

to treatment discontinuation and even pose life-threatening risks.'>®’
Therefore, drug-related adverse events require close monitoring. In this
study, we collected and summarized blinatumomab-related AE reports
from FAERS database, identified potential previously unreported AEs,
and conducted a categorical analysis of risk factors to explore the
characteristics, patterns, and influencing factors of AE occurrence.
Based on these findings, we propose corresponding preventive mea-
sures to provide a guidance for the long-term clinical management of
blinatumomab.
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Materials and methods
Data sources and screening

As shown in Fig. 1, based on the blinatumomab's market approval
date, all report files from the American Standard Code for Information
Interchange (ASCII) data packages of FAERS database were down-
loaded for the period from the fourth quarter of 2014 to the third
quarter of 2024 and imported into SAS 9.4 software. Data cleaning was
performed following the FDA's recommended deduplication method.”
Specifically, the PRIMARYID, CASEID, and FDA DT fields in the DEMO
table were used. The records were sorted by CASEID, FDA DT, and
PRIMARYID. For reports with the same CASEID, only the record with
the latest FDA_DT was retained. If both CASEID and FDA_DT were
identical, the record with the largest PRIMARYID was retained. The
target population was identified using the "PROD_AI" by selecting re-
cords containing "blinatumomab" and restricting the role code to "Pri-
mary Suspect" (PS). When defining the target drug user group, only
patients for whom the drug of primary suspicion was the study drug
were included. If the primary suspected drug in the background data-
base was the study drug, the patient was included in the target drug
group. Otherwise, the patient was assigned to the non-target drug
group. Reports unrelated to the drug, such as those involving tumor
metastasis, disease progression, product issues, or procedural events
such as intubation, were removed to reduce bias. Extracted variables
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included sex, age, body weight, country, continent of reporting country,
reporting year, and the time interval between the onset date of the
adverse event and the drug initiation date.

Data processing

In this study, ADE signals were coded, classified, and described
using the preferred terms and SOCs from the Medical Dictionary for
Regulatory Activities (MedDRA), version 27.0.

Signal identification and statistical analysis

At present, there is no universally accepted standard for selecting
signal detection methods for adverse event analysis. Commonly used
approaches include the Reporting Odds Ratio (ROR), the Proportional
Reporting Ratio (PRR), and the Bayesian Confidence Propagation
Neural Network (BCPNN) method.>° The ROR and PRR methods are
calculated based on disproportionality analysis using a fourfold con-
tingency table (Table 1). These methods compare the reporting fre-
quency of a target drug-event pair with its background frequency, of-
fering high sensitivity and low bias. However, they have limited
specificity and are prone to false positives, thus requiring validation
with additional methods.® In contrast, the BCPNN method (Table 2)
integrates Bayesian logic with a neural network framework, yielding
more stable results, higher specificity, and effective reduction of false
positives.” All the three methods were used in combination to detect

The adverse event reports of blinatumomab from the
fourth quarter of 2014 to the third quarter of 2024 were
downloaded from the FDA official website.
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Fig. 1. Flowchart for screening adverse reaction signals of blinatumomab.
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Table 1
Four-fold table of the proportional imbalance method.
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Other adverse Total
event cases

Target adverse
event cases

Target drug a b a+b
Other drugs c d c+d
Total a+c b+d N=a+b+c+d

Table 2
Bayesian confidence propagation neural network method.

Computational formula Threshold

If the lower limit of the
confidence interval (IC-2SD)
is greater than 0, one signal
is generated.
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risk signals for blinatumomab. The calculated metrics included ROR
values with their 95 % confidence intervals (CIs), PRR values, % sta-
tistics, and Information Component (IC) values with their 95 % CIs. The
criteria for identifying a positive signal were as follows: (1) ROR
method: number of reports = 3 and lower limit of the 95 % CI for ROR
= 1% (2) PRR method: number of reports = 3, PRR = 2, and ¥? = 4%
(3) BCPNN method: lower limit of the IC's credibility interval (IC-2SD)
> 0.° Only ADEs meeting the positive signal thresholds in all three
methods were included in the final analysis. Larger ROR and PRR va-
lues indicate stronger signals and a higher likelihood of an association
between the drug and the ADE.'® Data processing was performed using
SPSS (version 27.0) and Microsoft Excel 2021.

Results
Overview of ADE reports and demographic characteristics

A total of 18728 ADE reports listing blinatumomab as the primary
suspected drug were retrieved from the FAERS database since October
1, 2014. As of November 2024, demographic information was updated
through September 30, 2024, and 6961 ADE reports with available
demographic data were collected. Among these reports, the proportion
of male patients (38.79 %) was slightly higher than that of female pa-
tients (38.79 % vs 33.21 %). The majority of cases were reported in
young adults aged 18-44 years (19.02 %) and middle-aged adults aged
45-64 years (15.01 %). Among 3883 patients with reported age, the
mean age was 39.3 years, with a median (interquartile range) of 40 (19,
60) years. The youngest reported patient was 0.01 years old, and the
oldest was 92 years old. The United States and North America ac-
counted for the largest proportion of reports, representing 57.48 % of
the total, and the number of reports showed an increasing trend over
time. Detailed results are presented in Table 2.

PTs involved in ADE signals

In total, 371 positive ADE signals were identified. After excluding
PTs related to the blinatumomab's indication, unrelated to drug

Table 3
Demographic information of blinatumomab-related ADE reports.
General Category Number of Composition
information reports ratio (%)
(cases)
Sex Male 2700 38.79
Female 2312 33.21
Not reported 1949 28.00
Age (years) < 18 838 12.04
18-44 1324 19.02
45-64 1045 15.01
=65 676 9.71
Not reported 3078 44.22
Top 5 reporting United States 4 001 57.48
countries Japan 850 12.21
Brazil 220 3.16
Italy 181 2.60
China 176 2.53
Continent of North America 4172 59.93
reporting Asia 1299 18.66
country Europe 994 14.28
South America 354 5.09
Oceania 118 1.70
Africa 24 0.34
Year of report 2014 1 0.01
2015 401 5.76
2016 631 9.06
2017 684 9.83
2018 646 9.28
2019 632 9.08
2020 638 9.17
2021 840 12.07
2022 764 10.98
2023 894 12.84
2024 830 11.92
Reporter type Consumer 492 7.07
Other health 742 10.66
professionals
Pharmacist 2 344 33.67
Physician 3377 48.51

administration, or influenced by the protopathy, 290 ADE signals re-
mained, involving 20 SOCs and encompassing 8010 individual ADE
reports. The top 30 PTs were ranked in descending order according to
frequency (a value) and signal strength (ROR value), as shown in
Table 3. After integration, the 10 most frequently reported ADEs were
fever, cytokine release syndrome, neurotoxicity, tremor, neutropenia,
confusional state, seizure, infection, febrile neutropenia, and hypoten-
sion. The 10 ADEs with the strongest signal strength (highest ROR va-
lues) were leukemia lineage switch, CD19 antigen loss, cerebrospinal
fluid lymphocytosis, increased cerebrospinal fluid cell count, blast cell
count increased, transformation to acute myeloid leukemia, transplant
complication, blast cell count decreased, cytokine release syndrome,
and B-cell aplasia.

SOCs involved in ADE signals

The 290 ADE signals identified after screening, comprising 8010
ADE occurrences, were mapped to their corresponding SOCs in
MedDRA. A comparative analysis was then performed to determine
whether these ADEs were documented in the blinatumomab's pre-
scribing information. As shown in Table 4, a total of 189 ADE signals
were recorded in the prescribing information, whereas 101 signals were
not listed. SOCs with relatively high reporting frequencies included
nervous system disorders (45 signals, 1573 occurrences), investigations
(59 signals, 1107 occurrences), general disorders and administration
site conditions (14 signals, 1090 occurrences), immune system dis-
orders (20 signals, 1103 occurrences), blood and lymphatic system
disorders (19 signals, 856 occurrences), and infections and infestations
(61 signals, 793 occurrences). Detailed distributions are provided in
Appendix Table 1.
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Table 5
Influencing factors for ADEs in the total population and different age groups.

Precision Medication 2 (2025) 100065

Category Group Total population cases Juveniles cases Middle-aged adults cases Elderly cases (%) P-value (between
(%) (%) (%) groups)

Cases - 8010 1280 3041 895 -

Sex Male 3 448 (55.0) 696 (57.2) 1662 (56.5) 426 (49.1) < 0.001
Female 2 817 (45.0) 520 (42.8) 1281 (43.5) 441 (50.9)

Body Weight < 80kg 1136 (75.0) 378 (90.2) 517 (69.9) 197 (64.4) < 0.001
> 80kg 379 (25.0) 41 (9.8) 223 (30.1) 109 (35.6)

Interval time 0-7 days 1667 (70.3) 391 (72.5) 723 (67.6) 294 (66.2) < 0.001
8-15 days 200 (8.4) 22 (4.1) 104 (9.7) 38 (8.6)
16-30 days 172 (7.3) 28 (5.2) 107 (10.0) 32(7.2)
= 31 days 333 (14.0) 98 (18.2) 136 (12.7) 80 (18.0)

Continent North America 3732 (46.8) 439 (34.6) 1469 (48.7) 435 (48.9) <0.001
Europe 1582 (19.8) 273 (21.5) 672 (22.2) 148 (16.7)
Asia 2056 (25.8) 383 (30.1) 652 (21.6) 282 (31.7)
Other regions 601 (7.5) 175 (13.8) 226 (7.5) 24 (2.7)

Note: P values indicate comparisons among juveniles, middle-aged adults, and elderly groups. In the "Interval time" and "Continent" categories, pairwise comparisons

between subgroups showed statistically significant differences.

Signal analysis

The prescribing information” specifically includes a boxed warning
for the severe and potentially fatal toxicities of cytokine release syn-
drome (CRS) and neurotoxicity. Among all adverse events, neurotoxi-
city and infections are the most common causes leading to treatment
discontinuation with blinatumomab. The prescribing information also
notes that blood and lymphatic system disorders, immune system dis-
orders, infections and infestations, and nervous system disorders are
either very common (incidence =10%) or grade 3 or higher adverse
events with an incidence = 5%. The distribution of high-frequency
ADEs identified in this signal detection analysis was generally con-
sistent with those listed in the prescribing information. Our analysis
identified leukemia lineage switch as the ADE with the strongest signal
strength for blinatumomab. Transformation to acute myeloid leukemia,
ranked sixth in signal strength, also belongs to the category of lineage
switch. The combined occurrence of these two ADEs was only 65 re-
ports. Notably, lineage switch is not mentioned in the prescribing in-
formation, suggesting it is a rare but strongly drug-associated adverse
event that warrants close clinical attention.

In this study, we focused on six categories of ADEs associated with
blinatumomab, including neurological disorders, CRS, immune system
disorders, blood and lymphatic system disorders, infections and in-
festations, and lineage switch. For each category, comparative analyses
were conducted across patient age (minors (< 18 years), adults (18-64
years), and elderly patients (=65 years)), influencing factors (age, sex,
body weight, time interval from drug administration to ADE onset
(hereafter referred to as "time interval”), continent of patient origin
(hereafter referred to as "continent"), and ADE category. The results of
the influencing factor analysis for ADE occurrence in different age
groups are presented in Table 5. Comparisons of influencing factors
between organ system-specific ADEs and other ADEs are shown in
Table 6. Comparisons between minors and adults for each organ
system-specific ADE category are provided in Table 7, and comparisons
between elderly and non-elderly patients are provided in Table 8.

Analysis of influencing factors for AEs in the overall and age-stratified
populations

In the overall population reporting AEs associated with blinatu-
momab, the proportion of male patients was higher, with a male-to-
female ratio of 1.22:1. Most patients weighed =< 80kg (75%). AEs
primarily occurred within 0-7 days after administration (70.3 %), fol-
lowed by events occurring after more than 31 days (14 %). The con-
tinent with the highest number of reports was North America (46.8 %),
followed by Asia (25.8 %) and Europe (19.8 %). In age-stratified ana-
lyses, elderly female patients accounted for a high proportion of AEs
(50.9 %). Among minors, body weight was more frequently < 80kg

(90.2 %). Compared with the overall population, minors were more
likely to experience delayed AEs occurring more than 31 days after
administration (18.2%). Both Asian minors and elderly patients had
relatively higher proportions of AEs compared with the middle-aged
counterparts.

Comparison of influencing factors between system-specific adverse events
and other adverse events

In terms of time interval, neurological and infection-related adverse
events tended to occur later, with a higher proportion of cases arising
more than 7 days after administration. In contrast, CRS occurred rela-
tively early, with 83.5% of cases reported within 0-7 days.
Hematologic and lymphatic system disorders showed a relatively high
proportion of onset between 16 and 30 days after administration
(12.2 %). Regarding the continent of patient origin, the proportion of
CRS, immune system disorders, and hematologic and lymphatic system
disorders was higher among Asian patients, whereas the proportion of
neurological disorders and infection-related adverse events was higher
among European patients.

Comparison of influencing factors for system-specific AEs between minors
and adults

In terms of gender, juvenile males showed a higher proportion of
CRS and immune system disorders compared with adult males. In
terms of body weight, most juveniles experiencing AEs weighed less
than 80 kg, which was generally lower than that of adults. Regarding
time interval, neurological adverse events in juveniles tended to
occur either earlier or later, with the majority reported within 0-7
days (70.2 %), followed by those occurring after more than 31 days
(19.2%). By continent of patient origin, Asian juveniles had a
relatively higher proportion of neurological disorders and infection-
related AEs.

Comparison of influencing factors for system-specific AEs between elderly
and non-elderly patients

Compared with non-elderly patients, elderly females experiencing
neurological disorders, hematologic and lymphatic system disorders
had a higher proportion of body weight = 80kg. By continent of pa-
tient origin, Asian elderly patients exhibited a relatively higher pro-
portion of neurological disorders, immune system disorders, hemato-
logic and lymphatic system disorders, and infection-related AEs.

Discussion

Blinatumomab has been approved globally for indications covering
patients of all ages, resulting in a wide age range among treated
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individuals. This necessitates age-stratified analyses of drug-related AEs
and targeted pharmaceutical monitoring for different age groups.
Current clinical trial data and real-world evidence suggest discrepancies
in the safety profile of blinatumomab between adult and pediatric po-
pulations.”"'~'*! In real-world settings, adults generally exhibit lower
incidences of neurotoxicity, CRS, infections, hematologic toxicities,
grade = 3 AEs, and overall AE occurrence compared with clinical trial
reports. In contrast, real-world safety data for pediatric patients remain
scarce. Moreover, existing real-world studies are geographically lim-
ited, with most analyses based on specific regional populations.'*'*
Given the recent introduction of blinatumomab in China and the lim-
ited domestic clinical experience, a broader, age-stratified safety eva-
luation in real-world patient populations is warranted.

Characteristics of blinatumomab-associated AEs

According to the prescribing information, the median time to onset
of neurological adverse events in adults is 9 days.” Similarly, our signal
detection analysis found that a relatively higher proportion of neuro-
logical AEs occurred more than 7 days after drug administration, in-
dicating a tendency toward delayed onset. Therefore, pharmaceutical
monitoring should pay particular attention to delayed neurological AEs
associated with blinatumomab. Neurological AEs, particularly immune
effector cell-associated neurotoxicity syndrome (ICANS), represent one
of the most characteristic toxicities of blinatumomab. The pathogenesis
of ICANS is not fully understood. Studies suggest that it is related to
cytokine-induced neuroinflammation and endothelial activation, dis-
ruption of the blood-brain barrier and direct neuronal injury. Early
manifestations of ICANS include expressive aphasia, tremor, and
writing difficulty, which can progress to seizures, decreased con-
sciousness, encephalopathy, coma, and, in severe cases, cerebral
edema. Although according to several studies, no significant association
has been found between CRS and the occurrence of neurological events,
several factors have been identified as risk factors for neurotoxicity,
including advanced age, a history of preexisting neurological symp-
toms, non-Caucasian ethnicity, and more than twice therapies after
relapse.”'>~'71 In contrast, no clear association has been observed with
dose or tumor burden. For patients receiving blinatumomab for the first
time, before dose escalation, or when restarting therapy, glucocorticoid
premedication is recommended. If seizures occur during treatment,
symptomatic management with levetiracetam or phenytoin sodium
may be considered; however, routine prophylactic use of antiepileptic
drugs is not recommended. "> %9

In both CRS and immune system-related AEs, the proportion of
Asian patients was relatively higher, and CRS tended to present as an
early-onset event. CRS is a severe systemic inflammatory response
syndrome triggered by the activation of immune cells and subsequent
release of large quantities of cytokines. The mechanism of CRS induced
by blinatumomab involves the initiation of antigen—antibody interac-
tions, which activate cytotoxic T cells and, in turn, stimulate macro-
phages and monocytes. This activation process occurs rapidly, leading
to the release of a large number of cytokines within a short period.
Through cascade amplification, cytokine concentrations can increase
sharply in a short time, resulting in rapid onset of AEs.”” The median
time to CRS onset is 1-2 days. Studies have identified high tumor
burden, initial dosing, and advanced age as major risk factors for CRS."”
Therefore, patients with high tumor burden should receive pre-phase
treatment with dexamethasone, and glucocorticoid premedication
should be administered before the first dose, dose escalation, or re-in-
itiation of infusion. Close monitoring for CRS reactions in the early
period after administration is essential, as early prevention and re-
cognition are critical. Once CRS occurs, prompt administration of cor-
ticosteroids for symptomatic management is recommended to reduce
the risk of severe CRS.”!

In hematologic and lymphatic system-related AEs, the proportion of
cases occurring within 16-30 days after administration was relatively
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high, with Asian patients accounting for a larger proportion. The primary
hematologic AEs associated with blinatumomab include neutropenia and
febrile neutropenia. Mechanistically, taking neutropenia as an example,
blinatumomab can induce an immune response, leading to the production
of antibodies that recognize and bind to antigens on the surface of neu-
trophils. This process activates the complement system, resulting in pha-
gocytosis and destruction of neutrophils. Additionally, blinatumomab can
interfere with the normal proliferation and differentiation of hemato-
poietic stem cells in the bone marrow, preventing neutrophil precursors
from maturing into functional neutrophils, thereby reducing peripheral
neutrophil counts. Moreover, blinatumomab may activate intracellular
apoptotic signaling pathways, further contributing to neutrophil deple-
tion.”” Notably, the complete maturation cycle of neutrophils, from dif-
ferentiation in the bone marrow to their release into peripheral circulation,
typically requires approximately 10-14 days.*

The increased risk of infection associated with blinatumomab is
primarily attributable to its ability to induce B-cell depletion and to
reduce immunoglobulin levels during and after treatment, thereby in-
creasing susceptibility to infections. In such cases, immunoglobulin
replacement therapy, via intravenous immunoglobulin infusion, can be
considered as a management approach. Since a relatively high pro-
portion of infection events occurred more than seven days after ad-
ministration, it is important to enhance patient follow-up and conduct
timely monitoring of relevant clinical parameters.**

Due to the low frequency of lineage switch events, no statistically
significant differences between groups were identified in the present
risk factor analysis. Further investigation will require the accumulation
of more reported cases. Lineage switch primarily involves changes in
the immunophenotype of leukemic cells, with the most typical example
being the transformation of BCP-ALL into acute myeloid leukemia
(AML). This phenomenon may result from a combination of tumor cell
plasticity, immune selection, and alterations in the bone marrow mi-
croenvironment, which together promote extensive genetic diversifi-
cation and subsequent clonal selection, ultimately leading to lineage
switching as a mechanism of treatment escape.'?>°!

Risk factors associated with blinatumomab AEs

Across the evaluated risk factors, differences in sex and body weight
aligned with general demographic patterns and the physiological
principles of human growth and development. The higher proportion of
AFs in elderly females may be related to their longer average life ex-
pectancy compared with men. The relatively lower body weight in
pediatric patients is consistent with their stage of ongoing physical
growth and development.

(1) Asian population

Compared with other continents, the proportion of CRS, immune
system disorders, and hematologic and lymphatic system disorders was
higher among Asian patients, particularly within the pediatric and el-
derly subgroups. These groups demonstrated reduced drug tolerance
and increased susceptibility to AEs, suggesting the need for heightened
monitoring in clinical practice. This may be partly attributable to dif-
ferences in genetic background, lifestyle, and environmental exposures.
For example, certain CYP2C19 polymorphisms, which are more pre-
valent in Asian populations, have been associated with reduced enzyme
activity.?” Such genetic variations can slow the metabolism of drugs
metabolized by this enzyme, increasing systemic exposure and the risk
of AEs. Given these factors, blinatumomab administration in Asian
populations should be accompanied by enhanced AE surveillance.

(2) Minors

Overall, minor patients treated with blinatumomab were more
likely to develop delayed-onset AEs. This may be related to the im-
maturity of T-cell function and incomplete development of T-cell an-
tigen recognition capacity and signal transduction pathways, which
together create an unstable immune state that increases the risk of
delayed AEs following drug stimulation.?® In addition, minor patients
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have reduced physiological adaptability to prolonged drug exposure,
which may lead to cumulative effects and delayed toxicity.

Notably, although neurologic AEs tended to be delayed in the
overall population, minor patients experienced neurologic AEs earlier
in the treatment course, consistent with clinical trial findings.'”-*° This
may be related to the developmental status of the nervous system, the
higher permeability of the blood-brain barrier in children, and the
greater ease with which drugs or immune mediators (e.g., cytokines)
can cross into the central nervous system. The heightened sensitivity
and reduced self-regulatory capacity of the pediatric immune system
may also predispose this population to rapid immune overactivation
that affects the nervous system, leading to rapid neurological AEs.’
Therefore, both early- and delayed-onset neurologic AEs warrant close
monitoring in these patients, and initial neurologic symptoms should
prompt early intervention, such as corticosteroid administration.

The proportion of CRS and immune system events was higher in
male minor patients compared with females. The more active immune
profile in children, combined with potentially higher T-cell activity in
males, may increase the risk of excessive immune activation following
blinatumomab administration.”® Moreover, males generally have
higher total body fluid volumes and greater lean muscle mass than fe-
males, factors that may influence the drug's volume of distribution and
tissue kinetics, possibly prolonging immune system stimulation and the
duration of pharmacological effects.

(3) Elderly patients

The proportion of immune system events was relatively lower in
elderly patients. This may reflect immunosenescence, the age-asso-
ciated decline in immune function, characterized by reduced immune
cell activity and numbers, as well as diminished T-cell responsiveness.*”
In addition, age-related changes in cytokine production and regulation
may attenuate the amplification cascade required for severe immune-
mediated events, making it less likely for elderly patients to develop
high-grade immune system AEs following blinatumomab therapy.

Clinical implications of the presents signal detection findings

From the overall demographic distribution of reported blinatu-
momab AEs, sex, body weight, and age proportions were generally
consistent with global population patterns. The time-to-onset of AEs
after drug administration was also largely consistent with the pre-
scribing information and previously published studies. However, the
geographic distribution of AE reports differed from global population
distribution, with the majority originating from North America, fol-
lowed by Asia and Europe. Possible explanations include: (1) accessi-
bility, differences in the timing of blinatumomab market approval
across countries; (2) economic factors, variation in patient income le-
vels and national health insurance coverage *’; and (3) reporting bias.
All three factors may have influenced the global utilization and re-
porting patterns of blinatumomab.

In summary, during blinatumomab therapy, appropriate pre-
medication should be implemented, particularly corticosteroid pre-
treatment for patients with high tumor burden. Close attention should
be paid to drug tolerance in Asian patients, strengthened continuous AE
monitoring for pediatric and elderly patients is warranted. Special at-
tention should be given to CRS and immune-related AE surveillance, as
well as to the management of neurologic toxicities. Both early-onset
and delayed-onset AEs warrant careful monitoring, with vigilance for
early neurologic symptoms to enable timely intervention.

Comparison of AEs in domestic and international patient populations

According to literature reports, the AE profile of blinatumomab in
Chinese patients differs in certain aspects from international findings.
In a single-center retrospective study in China, 78.6 % of patients ex-
perienced fever and 28.6 % had elevated transaminases following bli-
natumomab treatment, both higher than the corresponding rates
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reported in the TOWER study (59.6% and 12.7 %, respectively).
Moreover, the incidence of anemia and thrombocytopenia in Chinese
patients (42.9 % and 35.7 %) exceeded that observed internationally,
suggesting a potentially higher risk of bone marrow suppression in
Chinese.®>°°! A case report has also described neurological toxicities in
Chinese pediatric patients, such as trigeminal neuralgia and headache,
with incidence rates similar to those in international studies (23 %) and
no fatal events observed, indicating an overall manageable safety pro-
file.?”

Currently, research on blinatumomab-related AEs in the Chinese
population remains limited to small-sample studies, partly due to its
relatively recent approval in mainland China (December 2020). These
studies may be subject to selection bias. Future research should aim to
optimize treatment regimens for Chinese patients by considering spe-
cific disease characteristics, such as high tumor burden and immune
status, and to conduct multicenter studies that generate robust evi-
dence. Such efforts will provide a stronger scientific basis for the
standardized clinical use of blinatumomab in China.

Limitations of the study

This study has several limitations. The data were derived from a
spontaneous reporting database, which is inherently subject to bias, and
the quality and completeness of the reports may be suboptimal. Most
reports in the FAERS database originate from Europe and North
America, with a relatively low proportion from the Chinese population.
Therefore, the signal detection results may not fully reflect the real-
world situation in China. Furthermore, the detection of positive signals
only indicates statistical associations. Establishing a true causal re-
lationship requires further evaluation and confirmation through ap-
propriately designed clinical studies. Signal strength can only suggest
the relative magnitude of risk and should not be interpreted as an ab-
solute quantification of risk. Future research should include prospective
clinical trials and real-world studies to further clarify the safety profile
of blinatumomab in Chinese patients.

Perspectives and outlook

At present, the clinical use of novel antitumor agents introduced
into China, including blinatumomab, remains largely guided by the
dosage and administration recommendations specified in the pre-
scribing information from the original marketing countries. However,
dose-related toxicities and suboptimal dosing regimens may, to some
extent, limit the proportion of Chinese patients who can benefit. It is
therefore necessary to actively conduct clinical trials targeting Asian
populations, particularly Chinese patients, to explore dose-safety-effi-
cacy relationships.®® Optimizing dosing strategies to balance efficacy
and risk will help establish a tailored regimen that ensures safety while
maximizing therapeutic benefit.

Due to the inherent limitations of data collected in the FAERS da-
tabase, the present analysis was unable to capture certain clinical
variables, including comorbidities, prior adverse events, disease stage
or tumor burden, treatment lines, concomitant medications, detailed AE
onset timelines, and AE duration. Our research team plans to address
these gaps in future work by conducting real-world studies specifically
in the Chinese population. These studies will incorporate the currently
missing information, focusing on the safety and efficacy of blinatu-
momab in Chinese patients, with the goal of providing an evidence-
based, China-specific dosing and monitoring strategy.
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