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Introduction
	 In recent years, the incidence of malignant tumours has increased 
worldwide, and the number of new cases and deaths due to malignant 
tumours is among the highest in the world [1,2]. This poses a major 
threat to population health. Despite significant advances in scientif-
ic research and medicine, chemotherapy remains the cornerstone of 
most cancer treatments. It is used for patients with advanced disease 
when they do not respond well to local treatments, such as surgery or 
radiation [3,4]. Chemotherapeutic drugs have continually evolved to 
improve their efficacy while minimising the side effects. However, 
these chemotherapeutic drugs are not selective. They can inadvertent-
ly harm healthy cells, particularly those that rapidly divide. This leads 
to several adverse reactions, of which neutropenia is one of the most 
common [5-7].

	 Neutrophils, which typically account for 45-75 percent of all 
circulating white blood cells, serve as the primary defence of the 
immune system against foreign microorganisms. In the absence of 
these crucial defenders, the body struggles to combat infections, thus 
increasing the risk of mortality [8-10]. Chemotherapy-induced bone 
marrow suppression can hinder the production and maturation of neu-
trophils, leading to neutropenia, which refers to the condition when 
Absolute Neutrophil Count (ANC) in peripheral blood falls below 
1.5×109/L [11,12]. Depending on its severity, neutropenia can be cate-
gorised into mild (ANC between 1.0×109/L and 1.5×109/L), moderate 
(ANC between 0.5×109/L and 1.0×109/L), and severe grades (AN-
C<0.5×109/L) [13-15]. Numerous external factors can induce neutro-
penia, including physical factors, infections, and medications, among 
which antineoplastic agents is one of the most common [16]. Howev-
er, research on the link between post-market antineoplastic agents and 
neutropenia is limited. Therefore, analysing the relationship between 
antineoplastic agents and neutropenia is particularly significant.

	 The United States Food and Drug Adverse Event Reporting Sys-
tem (FAERS) is one of the most widely used databases for mining 
Adverse Event (AE) data. The FAERS database contains extensive 
data and is free and open to the public, and to some degree, reflects 
the occurrence of adverse drug events in the real world [17].

	 The objective of this study was to comprehensively evaluate the 
relationship between antineoplastic agents and neutropenia using re-
al-world data from the FAERS database. Additionally, it also aimed 
to assess potential risk factors compare the differences between differ-
ent antineoplastic agents in inducing neutropenia. The results of this 
study can provide a valuable reference for healthcare professionals to  

Shi L, et al., J Toxicol Cur Res 2024, 8: 029
DOI: 10.24966/TCR-3735/100029

HSOA Journal of
Toxicology: Current Research

Research Article

Lei Shi and Rong Chen*

Department of Pharmacy, The Third Affiliated Hospital of Soochow University/
The First People’s Hospital of Changzhou, Changzhou, China

A Pharmacovigilance Study 
of the Association between 
Antineoplastic Agents and 
Neutropenia Adverse Events 
Based on Food and Drug 
Administration Adverse Event 
Reporting System Data

Abstract
	 Neutropenia is one of the most common adverse events associ-
ated with antineoplastic agents. However, comprehensive real-world 
studies on the relationship between antineoplastic agents and neu-
tropenia are relatively scarce. The objective of this study was to 
analyze the Adverse Events (AEs) of antineoplastic agents related 
to neutropenia, in order to provide a reference for the safe use of 
antineoplastic agents in clinical practice. We applied the Reporting 
Odds Ratio (ROR), Proportional Reporting Ratio (PRR), Bayesian 
Confidence Propagation Neural Network (BCPNN), and Multi-Item 
Gamma Poisson Shrinker (MGPS) models to assess the signal of 
antineoplastic-related adverse events due to antineoplastic agents 
from 2004 Q1 to 2024 Q1. The top 64 antineoplastic agents associ-
ated with neutropenia were identified. Among these, the three drugs 
with the highest ROR were Eribulin (ROR=45.72), Cytarabine and 
Daunorubicin (ROR=34.09), and Isatuximab (ROR=25.35). Exclud-
ing patients with missing sex data (11,858 patients, 14.2%), the num-
ber of female patients (40,405, 48.6%) was higher than that of male 
patients (31,047, 37.2%). A total of 21,135 patients (18.1%) experi-
enced severe clinical outcomes including death or life-threatening 

conditions. Weibull shape parameter analysis revealed that most 
antineoplastic agents that cause neutropenia were characterized by 
early failure. Our study indicates that neutropenia should be closely 
monitored in the early stage of chemotherapy, and provides a refer-
ence for the rational use of antineoplastic agents in clinical practice.
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use antineoplastic drugs safely and rationally in clinical practice, so as 
to reduce the occurrence of adverse reactions of antineoplastic drugs.

Methods
Data Source and Processing

	 Data from FAERS database (https://fis.fda.gov/extensions/FPD-
QDE-FAERS/FPD-QDE-FAERS.html) was downloaded from the 
first quarter of 2004 to the first quarter of 2024. Each ASCII data 
file contained seven types of data, including DEMO (personal infor-
mation), DRUG (medication use records), INDI (diagnosis), OUTC 
(record of reported results), REAC (recording of Adverse Events), 
RPSR (sources of reports), THER (time of therapy). The same type of 
data was merged, and then deduplicated as recommended by the Food 
and Drug Administration (FDA) and linked according to PRIMARY-
ID. The Primary Suspect drug (PS) was identified with the use of the 
Preferred Term (PT) “neutropenia”, “febrile neutropenia”, “neutrope-
nic sepsis”, “decreased neutrophil count”, “decreased neutrophil per-
centage”, “neutropenic colitis”, and “neutropenic infections” from the 
Medical Dictionary for Regulatory Activities (MedDRA). In addition, 
we used the Anatomical Therapeutic Chemistry (ATC) classification 
of World Health Organization (https://atcddd.fhi.no/atc_ddd_index/) 
classifying drugs.

Signal Detection Method

	 Disproportionation analysis is a data-mining algorithm specifically 
designed to quantitatively detect ADE signals in large pharmacovig-
ilance databases. Using the classic 2×2 contingency table, dispropor-
tionation analysis was used to compare the occurrence frequency of 
the target drug and target AE with the background frequency to estab-
lish a statistical association (Table 1). This study utilised statistical 
indicators such as the Reporting Odds Ratio (ROR), Proportional Re-
porting Ratio (PRR), multi-item gamma Poisson shrinkage (MGPS), 
and Bayesian Confidence Propagation Neural Network (BCPNN). 
The specific calculation formulas and signal statistical standards are 
listed in table 2. If the calculated statistical index for the target drug 
ADE signal exceeded these thresholds, it indicated a positive signal, 
suggesting a statistical relationship between the target drug and ADE, 
with stronger signals indicating a stronger association.

Time-to-Onset Analysis

	 Time to Onset (TTO) was defined as the time from the start of 
drug use (from START_DT in the THER file) to the occurrence of 
AE (from EVENT_DT in the DEMO file). We excluded reports with 
inaccurate data, missing data from the calculations. To assess TTO, 
we utilized the median, Interquartile Range (IQR), and parameters 
of the Weibull Distribution Shape (WSP). The shape of the Weibull 
distribution is determined by the scale parameter (α) and the shape pa-
rameter (β). Various types of failure patterns were analysed over time: 
early failures exhibit a decreasing risk of AEs over time (β<1%, 95% 
CI<1); random failures indicate a consistent risk of AEs over time (β 
close to 1, with the 95% CI containing 1); wearout failures manifest 
as an increasing risk of AEs over time (β>1%, with the 95% CI>1). 

Statistical Analysis

	 Descriptive analysis was used to describe the clinical characteris-
tics of all cases. R version 4.4.0 was used to data mining and statisti-
cal analysis.

Results
Descriptive Analysis

	 A total of 21,035,995 AE were reported during the study period in 
the FARES database. Among them, 198,907 reports of neutropenia 
were related to antineoplastic enrolment. The top 64 antineoplastic 
agents that induced neutropenia cumulatively affected 83,410 pa-
tients. The data mining process is illustrated in figure 1. The annual 
distribution of AE reports is shown in figure 2A, with the highest num-
ber of reports received in 2023. Healthcare professionals accounted 
for 52.2% (physicians constituted the largest group of submitters at 
44.1 %), and the United States was the leading reporting country with 
32,245 (38.7%) AE reports (Figure 2 (B & C)). This may be because 
most antineoplastic agents were approved for marketing in the USA. 
Females accounted for 48.6% and males for 37.2%, with most pa-
tients belonging to the 18-65 age group (Figure 2 (D & F)). Over 30% 
of the patients experienced serious AEs, and 13,561 (11.6%) patients 
were suspected to have died due to drug-induced neutropenia (Figure 
2 (E)).

Disproportionality Analysis

	 After combining drug names, we identified 64 positive drugs us-
ing the four-proportion imbalance method in the FAERS database. 
Based on ROR, the 30 most frequently reported drugs associated 
with Neutropenia are listed in table 3. Of these, the top six drugs 
with the highest ROR were Eribulin (ROR=45.72 , N=926 cases,  

Type of Drug
N of Target Adverse 

Events
N of Other Adverse 

Events
Total

Target drug a b a+b

All other drugs c d c+d

Total a+c b+d N=a+b+c+d

Table 1: Two-by-two contingency table for disproportionality analyses.

Algo-
rithm

Publicity
Standard for 
Generating 

Signals

ROR
Lower 95% 
CI>1, N≥2

PRR
χ2≥4, PRR≥2, 

N≥3

MGPS
Lower 95% 

CI>2

BCPNN
Lower 95% 
CI>0, N>0

Table 2: Overview of the main algorithms used for signal detection.
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95% CI=42.62-49.04), Cytarabine And Daunorubicin (ROR=34.09, 
N=252 cases, 95% CI=29.89-38.9), Isatuximab (ROR=25.35, N=385 
cases, 95% CI=22.82-28.15), Vincristine (ROR=23.98, N=1121 cas-
es, 95%CI=22.55- 25.50), and Trabectedin (ROR=19.73, N=295 cas-
es, 95% CI=17.52-22.21), Cytarabine (ROR=18.30, N=3254 cases, 
95% CI=17.66-18.97 ).

Time-to-Onset Analysis

	 To ensure the accuracy of the TTO analysis, incorrect or missing 
data were excluded, resulting in fewer cases available for further anal-
ysis than initially reported. As shown in figure 3, most cases occurred 
within the first month after the commencement of use (n=18340, 
59.98%). The cumulative distribution curve showed the onset time 
of neutropenia for the top six drugs, among which vincristine had the 
longest median onset time of 30 days (IQR: 9-102.5 days) (Figure 4).  

According to the WSP assessment, all drugs except Cytarabine and 
Daunorubicin and Thiotepa had an upper 95% confidence interval for 
the shape parameter of less than 1, indicating an early failure type. 
Cytarabine and Daunorubicin and Thiotepa had a shape parameter of 
1.46 (95% CI: 1.07 ~ 1.85) and 3.35 (95% CI: 0.31 ~ 6.39) respec-
tively, suggesting a random failure type. Table 4 presents the TTO and 
WSP analysis findings for the top 30 antineoplastic agents associated 
with neutropenia reporting.

Discussion
	 Neutropenia is one of the most common adverse reactions of an-
tineoplastic drugs. However, comprehensive studies are lacking. To 
the best of our knowledge, this is the first pharmacovigilance analysis 
of antineoplastic agents-associated neutropenia adverse events using 
FAERS data.

	 Currently, the primary mechanism by which antineoplastic agents 
cause neutropenia is the inhibition of and damage to functional stem 
cells in the bone marrow. This interference disrupts the normal mat-
uration process of neutrophils, prevents their timely replenishment, 
and leads to a sharp decline in the number of mature neutrophils in the 
blood, ultimately resulting in neutropenia [18-20]. Additionally, neu-
tropenia is a risk factor for infections, and cancer patients undergoing 
chemotherapy are prone to developing neutropenia and infections. 
Fever that occurs during periods of severe neutropenia is referred to 
as febrile neutropenia [21]. Therefore, we have chosen neutropenia, 
neutrophil count decreased, neutrophil percentage decreased, neu-
tropenic infection, neutropenia sepsis, neutropenia colitis and febrile 
neutropenia as our target PTs.

	 In this study, we found that an increase in the number of events 
of Antineoplastic agents-induced neutropenia events starting in 2004 
and peaking in 2023. We found that the proportion of neutropenia was 
higher in females than in males, with similar frequencies of haemato-
logic adverse events occurring between patients aged 18-65 and those 
aged > 65 years. The higher number of female patients compared 
to male patients could be attributed to the differences in the physi-
ological, hormonal, and genetic factors, which make women more 
sensitive to the side effects of chemotherapy drugs [22,23]. Owing 
the lack of extensive patient sex information, although the current 
proportion of female patients is higher than that of male patients, it 
is unclear whether the actual ratio of men to women using these anti-
neoplastic agents is balanced. Moreover, about 11.6% of the patients 
who experience antineoplastic agents-related neutropenia died during 
treatment. Further investigation is warranted to study the correlation 
between the fatality and use of antineoplastic agents.

	 Moreover, we used four disproportionality analysis methods to 
examine the relationship between drugs and diseases. The ROR as 
the main criterion for assessing the correlation between antineoplastic 
agents and neutropenia. Our findings revealed that the six antineo-
plastic agents with the strongest signals were Eribulin, Cytarabine 
and Daunorubicin (CPX-351), Isatuximab, Vincristine, Trabectedin, 
and Cytarabine. The CPX-351 combination drug encapsulates cytar-
abine and daunorubicin in a 5:1 ratio within liposomes and is mainly 
used for the treatment of acute leukaemia. The traditional 7+3 chemo-
therapy regimen includes continuous intravenous infusion of cytara-
bine (100mg/m2 per day) for 7 days, along with intravenous admin-
istration of daunorubicin (60mg/m2) on days 1, 2, and 3. In contrast 
to the traditional regimen, CPX-351 offers a higher five-year surviv-
al rate, lower early mortality rate, and shorter hospital stay [24,25].  

DEMO(n=21035995)

Duplication records
(n=3250202)

DEMO removed duplication
(n=17785793)

REAC
(n=53604737)

DRUG
(n=64980615)

Neutropenia Induced by the PS
(n=6951)

Adverse events reports of 
Neutropenia 
(n=198907)

The top 64 positive signal 
antineoplastic drugs were ranked 

according to ROR

83410 patiens were involved with 
the top 64 drugs induced 

Neutropenia

Figure 1: Flow diagram of data extraction and cleaning. (PS, primary 
suspect drug; ADE, adverse drug event).

Figure 2: Basic information of adverse reaction reports related to neutro-
penia in the FAERS database from 2004 to 2024. (A) The number of ad-
verse reactions was reported annually. (B) Distribution of adverse reaction 
reporting personnel. (C) Top 10 countries in terms of number of reported 
ADR cases. (D) The gender distribution of patients with adverse reac-
tions. (E) Distribution of outcomes after occurrence of adverse effects. (F) 
The age distribution of patients with adverse reactions.
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Ranking ATC Code Drug Cases ROR (95% CI) PRR (χ2) EBGM(EBGM05) IC(IC025)

1 L01XX41 Eribulin 926 45.72(42.62-49.04) 38.77(34063.92) 38.61(36.41) 5.27(3.6)

2 L01XY01 Cytarabine And Daunorubicin 252 34.09(29.89-38.9) 30.09(7107.91) 30.06(26.92) 4.91(3.24)

3 L01FC02 Isatuximab 385 25.35(22.82-28.15) 23.09(8154.23) 23.05(21.11) 4.53(2.86)

4 L01CA02 Vincristine 1121 23.98(22.55-25.50) 21.96(22402.51) 21.85(20.76) 4.45(2.78)

5 L01CX01 Trabectedin 295 19.73(17.52- 22.21) 18.35(4851.36) 18.32(16.59) 4.2(2.53)

6 L01BC01 Cytarabine 3254 18.30(17.66 - 18.97) 17.13(48866.86) 16.88(16.39) 4.08(2.41)

7 L01BC07 Azacitidine 2816 17.89(17.22 - 18.59) 16.77(41372.11) 16.56(16.04) 4.05(2.38)

8 L01AC01 Thiotepa 267 17.44(15.41 - 19.75) 16.36(3861.81) 16.34(14.73) 4.03(2.36)

9 L01FX17 Sacituzumab Govitecan 709 17.37(16.1 - 18.75) 16.3(10192.67) 16.25(15.25) 4.02(2.36)

10 L01DB01 Doxorubicin 1350 16.58(15.69 - 17.52) 15.61(18413.03) 15.51(14.81) 3.96(2.29)

11 L01CE01 Topotecan 679 15.28(14.14 - 16.52) 14.46(8512.04) 14.41(13.51) 3.85(2.18)

12 L01BB06 Clofarabine 328 15.19(13.59 - 16.98) 14.37(4090.33) 14.35(13.07) 3.84(2.18)

13 L01CB01 Etoposide 1835 14.73(14.05 - 15.45) 13.97(21994.63) 13.86(13.32) 3.79(2.13)

14 L01CA04 Vinorelbine 470 14.63(13.33 - 16.06) 13.87(5622.67) 13.84(12.8) 3.79(2.12)

15 L01FA03 Obinutuzumab 925 14.60(13.66 - 15.60) 13.84(11018.97) 13.79(13.04) 3.79(2.12)

16 L01CD04 Cabazitaxel 306 14.16(12.61 - 15.88) 13.44(3534.06) 13.43(12.19) 3.75(2.08)

17 L01EX13 Gilteritinib 411 13.51(12.24 - 14.93) 12.87(4507.87) 12.84(11.82) 3.68(2.02)

18 L01XA01 Cisplatin 2966 12.63(12.17 - 13.11) 12.07(29828.73) 11.92(11.56) 3.58(1.91)

19 L01AA03 Melphalan 279 12.51(11.09 - 14.11) 11.96(2809.05) 11.94(10.8) 3.58(1.91)

20 L01CD01 Paclitaxel 1239 12.25(11.57 - 12.97) 11.72(12129.7) 11.66(11.12) 3.54(1.88)

21 L01BB05 Fludarabine 1013 12.13(11.39 - 12.92) 11.61(9820.02) 11.56(10.97) 3.53(1.87)

22 V10XX02 Ibritumomab Tiuxetan (90Y) 166 11.91(10.19 - 13.91) 11.41(1581.23) 11.4(10.01) 3.51(1.84)

23 L01AA01 Cyclophosphamide 3636 11.84(11.45 - 12.25) 11.36(33894.9) 11.18(10.87) 3.48(1.82)

24 L01BB02 Mercaptopurine 403 11.67(10.56 - 12.9) 11.19(3748.95) 11.17(10.28) 3.48(1.82)

25 L01BC02 Fluorouracil 2553 11.52(11.07 - 11.99) 11.06(23177.66) 10.94(10.58) 3.45(1.79)

26 L01FG02 Ramucirumab 300 10.90(9.71 - 12.24) 10.48(2580.17) 10.47(9.5) 3.39(1.72)

27 L01XA02 Carboplatin 5361 10.89(10.59 - 11.19) 10.48(45013.73) 10.24(10.01) 3.36(1.69)

28 L01FX05 Brentuximab Vedotin 387 10.53(9.51 - 11.66) 10.14(3195.26) 10.12(9.3) 3.34(1.67)

29 L01CE02 Irinotecan 1575 10.27(9.76 - 10.80) 9.9(12558.77) 9.83(9.43) 3.3(1.63)

30 L01AA09 Bendamustine 1012 10.12(9.50 - 10.78) 9.77(7956.57) 9.72(9.22) 3.28(1.62)

Table 3: The top 30 drugs associated with ADE of Neutropenia.

Figure 3: Time to onset of Antineoplastic-associated Neutropenia.
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Figure 4: Cumulative curves demonstrating the onset time of top 6 antineoplastic agents-associated neutropenia adverse events after treatment with top 6 
antineoplastic agents.

SN Drug
Cases

TTO (days) Weibull Distribution

Failure TypeScale Parameter Shape Parameter

n Median IQR α 95%CI β 95%CI

1 Eribulin 703 9 7-26.5 24.09 21.52-26.66 0.74 0.70-0.78 Early Failure

2 Cytarabine And Daunorubicin 27 11 8.5-16 15.27 11.11-19.44 1.46 1.07-1.85 Random Failure

3 Isatuximab 257 6 4-20 26.54 20.06-33.03 0.53 0.49-0.58 Early Failure

4 Vincristine 293 30 9-102.5 68.58 55.79-81.39 0.65 0.59-0.71 Early Failure

5 Trabectedin 111 13 6-37 30.32 21.06-39.57 0.65 0.56-0.73 Early Failure

6 Cytarabine 936 15 9-38.5 31.81 29.05-34.56 0.79 0.75-0.82 Early Failure

7 Azacitidine 1355 25 10-68 55.48 50.94-60.03 0.69 0.66-0.72 Early Failure

8 Thiotepa 4 6 5-6.25 5.86 4.09-7.64 3.35 0.31-6.39 Random Failure

9 Sacituzumab Govitecan 329 12 8-20 25.87 21.64-30.09 0.70 0.66-0.75 Early Failure

10 Doxorubicin 190 14 7.25-39.5 36.65 28.90-44.40 0.72 0.65-0.79 Early Failure

11 Topotecan 381 9 6-14 18.04 15.68-20.39 0.82 0.76-0.87 Early Failure

12 Clofarabine 190 10 6-22.75 20.21 16.35-24.07 0.79 0.71-0.87 Early Failure

13 Etoposide 343 13 9-42 29.65 25.91-33.40 0.89 0.82-0.96 Early Failure

14 Vinorelbine 161 14 8-35 30.64 24.83-36.46 0.86 0.77-0.96 Early Failure

15 Obinutuzumab 445 31 7-117 69.26 58.10-80.42 0.61 0.57-0.65 Early Failure

16 Cabazitaxel 172 7 5-18.75 21.25 16.43-26.07 0.70 0.63-0.77 Early Failure

17 Gilteritinib 168 9 4-26 20.11 15.78-24.44 0.75 0.67-0.82 Early Failure

18 Cisplatin 922 14 9-33 28.05 25.73-30.37 0.83 0.79-0.86 Early Failure

19 Melphalan 114 9 6-14.5 15.32 12.00-18.65 0.90 0.79-1.01 Early Failure

20 Paclitaxel 652 13 7-44.25 34.69 30.65-38.72 0.70 0.66-0.74 Early Failure

21 Fludarabine 285 13 6-41 35.55 27.89-43.22 0.57 0.53-0.62 Early Failure

22 Ibritumomab Tiuxetan (90Y) 122 31.5 20-46 48.45 38.23-58.67 0.89 0.79-0.99 Early Failure

23 Cyclophosphamide 1053 11 7-43 34.81 31.22-38.41 0.62 0.60-0.65 Early Failure

24 Mercaptopurine 75 35 19-104.5 109.19 68.10-150.29 0.64 0.53-0.74 Early Failure

25 Fluorouracil 962 19 11-54.75 43.75 39.91-47.58 0.77 0.73-0.80 Early Failure

26 Ramucirumab 160 10 7-19 20.69 16.71-24.67 0.86 0.77-0.95 Early Failure

27 Carboplatin 1738 14 8-39 32.25 30.22-34.27 0.80 0.77-0.82 Early Failure

http://dx.doi.org/10.24966/TCR-3735/100029


Citation: Shi L, Chen R (2024) A Pharmacovigilance Study of the Association between Antineoplastic Agents and Neutropenia Adverse Events Based on Food and 
Drug Administration Adverse Event Reporting System Data. J Toxicol Cur Res 8: 029.

• Page 6 of 7 •

J Toxicol Cur Res ISSN: 2639-3735, Open Access Journal
DOI: 10.24966/TCR-3735/100029

Volume 8 • Issue 1 • 100029

Interestingly, our study found that CPX-351 had a higher signal value 
than cytarabine alone but resulted in fewer cases of adverse neutrope-
nia reactions. The reason for the less neutropenia cases with CPX-351 
could be its later market approval compared to Cytarabine, resulting 
in less clinical data. The reason CPX-351 presents a higher risk of 
neutropenia than cytarabine requires further investigation.

	 The time interval between drug administration and the occurrence 
of adverse reactions is crucial for assessing drug safety as it can iden-
tify specific risk windows, thereby preventing or diagnosing adverse 
reactions. Our study found that most neutropenia cases induced by 
antineoplastic agents occurred within the first month of medication 
use (59.9%), followed by the second month (13.5%). Several clinical 
retrospective studies have shown that haematologic diseases appear 
within one month of chemotherapy, which is consistent with previ-
ous findings [26,27]. Research indicates that Weibull parameters can 
be used to describe and predict the timing of ADEs, thereby helping 
doctors and healthcare decision makers develop better treatment strat-
egies and preventive measures [28,29]. In our study, we noted that 
most drugs causing neutropenia belonged to the early failure type. 
This finding suggests that neutropenia events caused by these drugs 
are mainly concentrated in the initial stages of medication use, and 
that the incidence rate of such adverse reactions shows a declining 
trend over time. Therefore, neutropenia should be closely monitored 
during the early stages of treatment. Once neutropenia is detected, 
the drug treatment plan can be altered or supportive measures can be 
implemented to help manage symptoms and prevent severe AEs.

	 In clinical practice, asymptomatic neutropenia often occurs during 
routine or occasional blood tests. Therefore, identifying and prevent-
ing the risk of developing neutropenia in patients undergoing chemo-
therapy is crucial. Neutropenia is a common and severe side effect of 
chemotherapy that not only affects patient’s quality of life, but can 
also pose a threat to their survival. The use of preventive measures 
such as G-CSF (granulocyte colony-stimulating factor) medication 
can effectively control the occurrence of these side effects [30,31]. 
Regular blood monitoring and patient education are indispensable 
for the management of neutropenia. Through these comprehensive 
measures, the negative effects of chemotherapy can be significantly 
mitigated, thereby enhancing the safety and efficacy of the treatment.

	 Our study has certain advantages over recent studies. First, our 
findings provide a reference for the use of antineoplastic agents in 
clinical practice. Moreover, in addition to the ROR and PRR, we used 
other analytical methods (MGPS and BCPNN) that have not been 
used commonly in previous studies. In addition, we used the Weibull 
distribution to analyse the types of neutropenia caused by antineo-
plastic agents and summarised the relationship between antineoplas-
tic agents and neutropenia more comprehensively.

	 The analysis of spontaneous reporting systems can help identify 
possible signals, and the FAERS is one of the largest databases. How-
ever, this study has certain limitations. First, the drug signals found  

by data mining were not sufficient to confirm a causal relationship be-
tween the drug and the AE. Second, the FAERS database is a self-re-
porting database that records real-world clinical drug use. Therefore, 
it may be subject to reporting bias from multiple sources and multiple 
confounding factors that may bias the results of the study to a certain 
extent. Furthermore, each report does not always contain complete 
information in the correct evaluation of an event and these values only 
provide security signals but not real risks.

Conclusion

	 To the best of our knowledge, this is the first pharmacovigilance 
analysis to examine the relationship between antineoplastic agents 
and the risk of neutropenia using real-world data. Our findings sug-
gest that a complete blood cell count should be performed before the 
clinical use of antineoplastic agents. For patients who do not meet 
the treatment requirements, caution should be exercised when admin-
istering drugs, and treatment should be monitored until blood indi-
ces return to normal. Regular monitoring of blood cell counts during 
treatment, along with secondary prevention using prophylactic med-
ications, is advised. Given the limitations of the database and detec-
tion methods, further long-term studies are required to validate our 
findings and to gain a deeper understanding of the safety profile of 
antineoplastic agents.
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