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Abstract
Background

Adverse drug reactions (ADRs) are common events in cancer therapy and may result in prolonged
hospitalization or death. In Vietnam, there is a paucity of studies assessing the severity and
preventability of ADRs using data from the regional pharmacovigilance system. This study was therefore
carried out to characterize these ADRs, determine their severity, and assess their preventability.

Methods

A retrospective, cross-sectional study of ADR reports related to anticancer drugs submitted to the Ho Chi
Minh City Regional Drug Information and Pharmacovigilance Center was conducted between January 1
and December 31, 2023. Causality between suspected drugs and ADRs was assessed using the WHO-
UMC causality assessment system; eligible reports were further evaluated for preventability using the
WHO P-method.

Results

A total of 291 reports were included in the analysis after excluding reports related to drug quality and
those not associated with anticancer drugs. The results showed that female patients (72.9%)
experienced ADRs more frequently than male patients (26.1%), with the 18—-64 age group accounting for
66.7% of cases. Causality assessment using the WHO scale identified 253 reports (86.9%),
corresponding to 433 drug—ADR pairs, as having a causal relationship between the suspected drug and
the ADR. These reports were subsequently evaluated for preventability, and 2 reports (0.8%) were
determined to be preventable. The most common anticancer drugs causing ADRs were carboplatin
(21.2%) and paclitaxel (20.1%). Non-serious ADRs accounted for 70.8%, whereas 18.2% required
hospitalization or prolonged hospital stay and 6.3% resulted in death. Two cases (0.8%) were deemed
preventable, attributed to a history of drug hypersensitivity (cisplatin) and therapeutic duplication
(epirubicin).

Conclusion

Most anticancer drug—related ADRs in this study were non-serious, although a considerable proportion
still resulted in hospitalization or death. The identification of preventable ADRs highlights the need for
ongoing monitoring and evaluation to inform appropriate preventive strategies and enhance patient
safety in cancer treatment.

1. Introduction
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Cancer remains one of the leading causes of death worldwide, with incidence and mortality rates rising
rapidly, particularly in low- and middle-income countries [1]. Advances in cancer management, including
chemotherapy, targeted therapy, and immunotherapy, have substantially improved patient survival.
However, these treatment modalities are often associated with a significant risk of adverse drug
reactions (ADRs), which may adversely impact therapeutic outcomes. According to the World Health
Organization (WHO), an ADR is defined as “any noxious and unintended response to a drug that occurs
at doses normally used in humans for prophylaxis, diagnosis, or therapy of disease” [2]. ADRs are
common among oncology patients and may lead to hospitalization or prolonged hospital stay [3].
Miranda et al. (2011) reported that approximately one in ten cancer patients presenting to the
emergency department experienced an ADR-related event [4]. Similarly, Levan et al. (2018) found that
21% of oncology inpatients experienced ADRs, over 60% of which were considered preventable [5]. These
findings underscore the importance of establishing a comprehensive pharmacovigilance system and
active surveillance mechanisms to monitor ADRs in cancer treatment. Systematic monitoring of ADR
characteristics, frequency, and underlying causes enable healthcare professionals to identify risk factors
early, develop preventive strategies, and ultimately improve the safety of cancer therapies.

Vietnam has implemented a national pharmacovigilance system since 2009, comprising Drug
Information and Adverse Drug Reaction (DI & ADR) Centers at local and national levels that collect,
process, and analyze ADR reports from healthcare facilities nationwide. Nevertheless, no studies have
yet assessed the preventability of ADRs associated with cancer treatment using data from regional DI &
ADR Centers. Existing studies are largely single-centered and mainly focus on general ADR
characterization [6], [7]. This evidence gap hinders the development of effective interventions to reduce
preventable ADRs, optimize medication safety, and improve cancer treatment outcomes.

The Ho Chi Minh City Regional DI & ADR Center serves as the primary hub for ADR reporting from tertiary
and provincial hospitals across southern Vietnam. Its database therefore reflects real-world patterns of
anticancer drug use across multiple levels of care, allowing for a comprehensive assessment of ADR
profiles in the region. To date, no studies have evaluated the severity and preventability of ADRs using
this database. This study was thus conducted to describe the characteristics, classify the severity, and
assess the preventability of ADRs related to anticancer drugs using data from the Ho Chi Minh City
Regional DI & ADR Center.

2. Methods

2.1. Design and setting of the study

A cross-sectional descriptive study was conducted from January 1 to December 31, 2023, at the Ho Chi
Minh City Regional DI & ADR Center. Data were retrospectively collected from the ADR reports, including
all reports related to anticancer drugs submitted to the center's database during this period.

2.2. Study sample
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2.2.1. Inclusion criteria and exclusion criteria
The inclusion and exclusion criteria are presented in Table 1.

Table 1. Inclusion criteria and exclusion criteria

Inclusion criteria Exclusion criteria
- ADR reports from the DI & ADR Center with at - Reports in which the suspected drug was
least one anticancer drug identified as the not an anticancer drug.

suspected drug.
- Reports related to drug quality issues.

- Reports describing reactions following drug
provocation or hypersensitivity testing.

2.2.2. Sampling Method

All reports that met the inclusion criteria and did not meet any exclusion criteria were included in the
analysis.

2.3. Instruments
2.3.1. Causality Assessment

The WHO-UMC causality assessment system was applied, which is widely used in pharmacovigilance
practice for the evaluation of individual case safety reports. This method considers clinical-
pharmacological aspects of the case and the quality of the information provided. Based on defined
criteria, causality is categorized into six levels: certain, probable/likely, possible, unlikely, unclassified,
and unclassifiable [8]. Reports categorized as certain, probable/likely, or possible were considered to
have a causal relationship between the suspected drug and ADR. For reports containing multiple drug-
ADR pairs with different causality categories, the highest category was assigned.

2.3.2. Severity Assessment

ADR severity was classified according to clinical outcomes. An ADR was considered serious (serious
adverse event — SAE) if it resulted in one of the following: death, life-threatening event, persistent or
significant disability/incapacity, hospitalization or prolongation of hospitalization, or congenital
anomaly/birth defect. All other ADRs were classified as non-serious [9].

2.3.3. Preventability Assessment

Reports with an established causal relationship were further evaluated for preventability using the WHO
P-method [10]. Preventability assessment was conducted independently by two trained reviewers using
the standardized WHO P-method checklist. Any discrepancies between the two assessments were
resolved through discussion to reach consensus; when consensus could not be achieved, a third
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reviewer adjudicated the final decision. Results were classified into three categories: preventable, non-
preventable, and not assessable. An ADR was deemed preventable when at least one critical criterion
was identified. ADRs with no identified criteria were considered non-preventable. Cases with insufficient
or missing data were classified as not assessable. Each report could contain more than one ADR [11].
Drug references for assessment were prioritized as follows: Vietnam National Drug Formulary, official
package inserts (US/UK/France), Micromedex, and relevant clinical treatment guidelines.

2.4. Study variables

General characteristics of ADR reports included the level of the reporting healthcare facility and the
reporter category. Patient-related characteristics included age group, sex, and history of allergy.
Drug-related characteristics included the causality assessment between the suspected anticancer drug
and ADR, indication for drug use, reported pharmacological class, suspected drug names, severity
classification and outcome of the ADR, ADR classification by System Organ Class (SOC) [12], [13],
clinical manifestations of ADRs related to anti-cancer drugs.

For preventable ADRs (pADRs), data were collected on the affected organ systems, clinical
manifestations, and classification of pADRs according to the underlying cause.

2.5. Statistical Analysis

Data were processed using Microsoft Excel 2010. Continuous variables with normal distribution were
presented as mean * standard deviation; those with non-normal distribution were presented as median
(interquartile range). Categorical variables were presented as frequencies and percentages.

2.6. Ethical Approval

All data were used exclusively for research purposes and were anonymized and kept confidential at the
DI & ADR Center. The study protocol was approved by the Institutional Review Board of Hong Bang
International University (Approval No. 160/PCT-HDDD-SDH).

3. Results

A total of 3,307 ADR reports from healthcare facilities were submitted to the Ho Chi Minh City DI & ADR
Center between January 1 and December 31, 2023. After excluding reports related to drug quality issues
and those in which the suspected drug was not an anticancer drug, 291 reports remained (accounting
for 8.8% of all ADR reports in 2023).

The general characteristics of ADR reports
The general characteristics of ADR reports are presented in Table 2.

Table 2. General Characteristics of ADR Reports (n = 291)
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Characteristics

Level of Healthcare Facility

Type of reporter

Gender

Age group

History of allergy

As shown in Table 2, most ADR reports related to anticancer drugs were submitted from provincial or
city hospitals (61.9%), followed by central hospitals (32.0%) and university hospitals (6.2%). Regarding
reporter category, the majority of ADR reports were submitted by doctors (77.0%) and pharmacists
(12.0%). Female patients accounted for a higher proportion of ADR cases than males, with a male-to-
female ratio of 1:2.79. Most ADR reports involved patients aged 18-64 years (66.7%). Information on
allergy history was available for only a small proportion of patients, with 2.1% reporting drug allergy

(mostly to non-anticancer drugs).

Drug-Related Information causing ADRs

Provincial/City Hospitals

Districts Hospitals
Central Hospitals
University Hospitals
Private Hospitals
Doctors
Pharmacists

Other healthcare staff
Unknown

Male

Female

Not reported

<18 years

18 — 64 years

> 65 years
Antibiotics
Anticancer drugs
Other drugs
Non-drug allergies

Not reported

Frequency (Percentage)
n =291

180 (61.9)

0 (0.0)

93 (32.0)

18 (6.2)

0 (0.0)

224 (77.0)

35 (12.0)

25 (8.6)

7 (2.4)

76 (26.1)

212 (72.9)

3 (1.0)

14 (4.8)

194 (66.7)

83 (28.5)

2 (0.7)
0 (0.0)
6 (2.1)
0 (0.0)
283 (97.3)
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Causality between anticancer drugs and ADRs was evaluated using the WHO-UMC causality assessment
system. As each report could involve one or multiple drugs, and each drug could be associated with one
or more ADRs, the total number of drug—ADR pairs was determined. Accordingly, the 291 included
reports generated a total of 487 drug—ADR pairs. The results are presented in Table 3.

Table 3. Causality Assessment Results for Anticancer Drug—ADR Pairs

Causality category  Drug-ADR pairs (n, %)  Reports (n, %)
n =487 n =291
Certain 14 (2.8) 9 (3.1)
Probable/Likely 199 (40.9) 108 (37.1)
Possible 220 (45.2) 136 (46.7)
Unlikely 48 (9.9) 33 (11.3)
Unclassified 4(0.8) 4(1.4)
Unclassifiable 2 (0.4) 1(0.3)

As shown in Table 3, A total of 487 drug-ADR pairs were evaluated, of which 433 pairs (88.9%) were
classified as “Certain”, “Probable/Likely”, or “Possible”, indicating a causal relationship between the
suspected drug and the ADR. These pairs were recorded in 253 reports, accounting for 86.9% of the total
reports in the study. In contrast, the remaining 54 pairs (11.1%) were classified as “Unlikely”,
“Unclassified”, or “Unclassifiable”, meaning the causal relationship between the drug and ADR could not

be clearly determined

Following causality assessment using the World Health Organization — Uppsala Monitoring Centre
(WHO-UMC) system, 253 reports (86.9%)—comprising 433 drug—ADR pairs—were confirmed to have a
causal relationship between the suspected anticancer drug and the ADR. These reports were
subsequently evaluated for preventability using the WHO P-method, resulting in the identification of 2
preventable ADR cases (0.8%). The data used to analyze the criteria related to the drug and ADR included

n u

all drug—ADR pairs and all ADR reports classified as “Certain,” “Probable/Likely” or “Possible.”
Reports classification by drug indication
The classification of reports by drug indication are presented in Figure 1.

As shown in Figure 1, among 253 ADR reports related to anticancer drugs, the largest proportion
belonged to the category “Factors influencing health status and contact with health services” (Z00-299)
with 49.0%, followed by “Neoplasms” (C00-D48) with 48.6%. Other categories accounted for lower
proportions, including “Infectious and parasitic diseases” (A00-B99) (1.2%), “Diseases of the blood and
immune system” (D50-D89) (0.8%), and “Diseases of the digestive system” (KO0-K93) (0.4%).
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Most reported cancer drug classes causing ADRs
The most reported cancer drug classes causing ADRs are presented in Figure 2.

Note: *L01X includes targeted therapies and newer antineoplastic agents not classified under
conventional chemotherapy groups.

Figure 2. Most reported cancer drug classes causing ADRs (n=433)

As shown in Figure 2, among 433 anticancer drug-ADR pairs, the largest proportion belonged to the
“Other Antineoplastic Agents” class (L0O1X) (52.2%), followed by “Plant Alkaloids and Other Natural
Products” (LO1C) (30.3%) and “Cytotoxic Antibiotics” (L01D) (9.0%). The remaining drug classes
accounted for < 6.0% each.

Most reported cancer drugs causing ADRs
The most reported cancer drugs causing ADRs are presented in Figure 2.

As shown in Figure 3, carboplatin was the most frequently reported drug (21.2%), followed by paclitaxel
(20.1%) and pembrolizumab (9.5%). All other drugs accounted for less than 7.0% each.

Severity and outcomes of anticancer drug-related ADRs
The severity and outcomes of ADRs related to anticancer drugs are presented in Table 4.

Table 4. Severity and outcomes of ADRs related to anticancer drugs
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All ADR reports related to anticancer drugs (n = 253)
Frequency (Percentage)

Severity of ADR

Death 16 (6.3)

Life-threatening 8(3.2)

Hospitalization/Prolonged Hospital Stay 46 (18.2)

Persistent/Significant Disability 0 (0.0)

Congenital Anomaly/Birth Defect 1(0.4)

Non-serious 179 (70.8)

Insufficient Information 3(1.2)

ADR Outcome

Death related to ADR 0(0.0)

Death unrelated to drug 10 (4.0)

Not recover 8(3.2)

Recovering 84 (33.2)

Recovered with sequelae 0(0.0)

Recovered without sequelae 59 (23.3)

Missing information 92 (36.4)

As shown in Table 4, most ADRs related to anticancer drugs were classified as non-serious (70.8%),
while the majority of serious ADRs resulted in hospitalization or prolonged hospital stay (18.2%) and 16
cases resulted in death (6.3%). Regarding outcomes, 33.2% were still recovering at the time of reporting,
23.3% had fully recovered without sequelae, and only 3.2% had not recovered. In 36.4% of cases, the
recovery status was unknown.

System Organ Class (SOC) classification of anticancer drug-related ADRs
The SOC classification of anticancer drug-related ADRs are presented in Figure 4.

As shown in Figure 4, red blood cell disorders were the most frequently reported SOC category (36.0%),
followed by general disorders (25.7%), white blood cell and RES disorders (23.3%),
platelet/bleeding/clotting disorders (19.4%), and skin/subcutaneous tissue disorders (19.4%). ADRs
affecting other organ systems accounted for less than 12.0% each.

Clinical manifestations of anticancer drug-related ADRs
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The clinical manifestations of anticancer drug-related ADRs are presented in Figure 5.

As shown in Figure 5, anemia was the most frequently reported manifestation (34.8%), followed by
leukopenia (20.9%), pruritus (19.8%), and thrombocytopenia (16.6%). All other manifestations were
reported in less than 11.0% of cases.

Preventability evaluation of ADRs related to cancer drugs
The preventability evaluation of ADRs related to cancer drugs are presented in Table 6.

Table 6. Preventability evaluation of ADRs related to cancer drugs

Cause of Preventable ADR (n = 253) Frequency
(Percentage)
Preventable 2(0.8)
History of hypersensitivity to the drug or other drugs in the same class 1 (50.0)
(Cisplatin)
Therapeutic duplication (Epirubicin) 1 (50.0)
Non-preventable 249 (98.4)
Not assessable 2(0.8)

As shown in Table 6, of the 253 ADR reports related to anticancer drugs included in the preventability
assessment, 2 reports (0.8%) were assessed as ‘preventable’, while the cases deemed 'non-preventable’
accounted for the highest proportion, with 249 reports, corresponding to 98.4%. Among the two pADR
reports, one was attributed to a known history of drug hypersensitivity to cisplatin or another drug in the
same class, and the other was due to therapeutic duplication with epirubicin (50.0% each).

4. Discussion

This study recorded 291 ADR reports related to anticancer drugs after excluding reports related to drug
quality and reports where the suspected drug causing ADR was not an anticancer drug. Most ADR
reports related to anticancer drugs came from provincial (61.9%) and central hospitals (32.0%). Female
patients had a higher ADR rate than males (1:2.79), with most cases in the 18—-64 age group (66.7%).
Only 2.1% of patients reported drug allergies, mostly to non-anticancer drugs. Causality assessment
using the WHO scale identified 433 pairs (88.9%), the pairs were classified as “Certain”,
“Probable/Likely”, or “Possible”, indicating a causal relationship between the suspected drug and the
ADR. These pairs were recorded in 253 reports, accounting for 86.9% of the total reports in the study.
Regarding the classification of anticancer drug-related ADR reports by ICD-10 indication, the category
“Factors influencing health status and contact with health services” (Z00-Z99) accounted for the
highest proportion (49.0%). The most frequently reported drug classes causing ADRs were “Other
antineoplastic agents” (L01X) (52.2%) and “Plant alkaloids and other natural products” (LO1C) (30.3%),
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with carboplatin (21.2%) and paclitaxel (20.1%) being the two most commonly implicated drugs. Most
ADRs were classified as non-serious (70.8%), with 16 fatal cases (6.3%). Blood disorders, particularly
anemia and leukopenia, were the most common clinical manifestations. In terms of preventability, only 2
ADR reports (0.8%) were assessed as preventable, while 98.4% were classified as non-preventable.
Among the two preventable reports, one was attributed to a known history of hypersensitivity to
cisplatin, and the other was due to therapeutic duplication involving epirubicin.

The results showed that female patients (72.9%) experienced ADRs more frequently than male patients
(26.1%), with the 18—-64 age group accounting for the majority of cases (66.7%), consistent with the
study by Fatmi et al. (2022), which found a higher rate of adverse drug reactions (ADR) in female
patients (59.9%), and the study by Deepti Chopra et al. (2016), where the majority of patients with ADRs
were in the 21-60 age group (79.5%) [14], [15]. The assessment results showed that 88.9% of the drug-
ADR pairs were classified as certain, probable/possible, or possible, while 11.1% were classified as
unlikely, unclassified, or unclassifiable. These findings are consistent with those reported by Ismail et al.
(2024) [16]. Establishing a "certain" causal relationship remains challenging, especially due to the use of
multiple drugs in cancer and the presence of multiple comorbidities, which complicates identifying the
cause. Additional limitations include the lack of drug concentration measurements in plasma, as even
therapeutic doses can produce different concentrations due to variations in product quality, genetic
polymorphisms, hypersensitivity to target tissues, drug interactions, and liver or kidney dysfunction.

After assessing the causal relationship between the drug and ADR according to the WHO scale, 253 ADR
reports were identified as having a causal relationship with anticancer drugs, corresponding to a total of
433 drug—-ADR pairs with established causality. Regarding the indication for medication, the highest
proportion was related to health status factors and healthcare service contact (49.0%) and neoplasm
(48.6%). The most common anticancer drug causing ADR was carboplatin (21.2%), followed by
paclitaxel (20.1%), which corresponds with another study [3], [17], [18]. In terms of severity, non-serious
ADRs were the most common (70.8%), followed by ADRs leading to hospitalization (18.2%) and 16 fatal
cases (6.3%), with no reports of permanent disability. After treatment, 33.2% of patients were still
recovering, and 23.3% had fully recovered without sequelae. These results are consistent with Ingrand et
al. (2019), who reported that approximately 44.5% of cancer patients experienced at least one severe
ADR during chemotherapy [19]. However, our findings differ from Chopra et al. (2016), who reported only
12.9% severe ADRs [14]. This difference may be due to variations in sample size and research methods.
Anemia was the most common clinical manifestation (34.8%), followed by leukopenia (20.9%), pruritus
(19.8%), and thrombocytopenia (16.6%), which is consistent with the findings of Fatmi et al. (2022) [15].

Preventable ADRs accounted for only 0.8% of cases (2/253), whereas 99.2% were classified as non-
preventable. The main preventable causes were drug administration despite a known history of
hypersensitivity (50%) and therapeutic duplication (50%). These results are in line with a meta-analysis
by Hakkarainen et al. (2012), which found pADRs accounted for 1.6—2.0% of hospital admissions or
emergency visits [20], though the proportion observed in this study is markedly lower than in previous
studies. For instance, Mukerem Sultan et al. (2025) in Ethiopia reported 43.9% preventable ADRs,

Page 11/18



whereas Patel et al. (2018) found that 17.0% were preventable or definitely preventable [18], [21]. This
difference may be explained by sample size and setting, as most prior studies were conducted in single
institutions, whereas our study utilized a large dataset representing the entire southern region of
Vietnam. The very low rate of pADRs observed here may reflect the intrinsic nature of anticancer drugs,
which often have a narrow therapeutic index and cytotoxic effects on both malignant and healthy cells,
resulting in ADRs even under appropriate dosing [22], [23]. Many such events (e.g., nausea, alopecia,
myelosuppression) are therefore considered “unavoidable” unless a treatment error occurs. Another
contributing factor may be the quality of ADR report data; insufficient details on prescribing, dispensing,
or patient history limit the ability to fully assess preventability. Moreover, Vietnam'’s spontaneous
reporting system is still evolving and relies heavily on doctors (77.0% of reports in this study), which may
result in under-reporting of errors occurring during drug preparation or dispensing.

This study has several strengths, including the use of a large-scale database from the Ho Chi Minh City
DI & ADR Center, encompassing tertiary and provincial hospitals across southern Vietnam, thus
providing a comprehensive overview of ADRs in cancer treatment in this region. The retrospective cross-
sectional design included all 3,307 ADR reports received in 2023, enhancing representativeness and
minimizing selection bias. Furthermore, the use of WHO-UMC causality assessment and WHO P-method
for preventability evaluation standardized the assessment process and improved comparability with
international studies. Nevertheless, the study has some limitations. The retrospective design relied on
existing reports, many of which lacked detailed information on prescribing, dispensing, and patient
history, limiting the ability to fully evaluate preventability. In addition, reliance on voluntary reporting,
primarily from physicians, may lead to the under-reporting of errors at other stages of the medication-
use process. Overall, this study provides real-world evidence on the characteristics, severity, and
preventability of ADRs in cancer treatment and highlights the need for targeted interventions to reduce
preventable ADRs and improve patient safety. The findings can support healthcare authorities in
designing training programs, improving ADR reporting quality, and optimizing cancer care. Overall, this
study provides real-world evidence on the characteristics, severity, and preventability of ADRs in cancer
treatment and highlights the need for targeted interventions to reduce preventable ADRs and improve
patient safety. The findings can support healthcare authorities in designing training programs, improving
ADR reporting quality, and optimizing cancer care

5. Conclusion

Most anticancer drug-related ADRs in this study were non-serious, although a considerable proportion
still resulted in hospitalization or death. The identification of preventable ADRs highlights the need for
ongoing monitoring and evaluation to inform appropriate preventive strategies and enhance patient
safety in cancer treatment.
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Figure 1

Classification of Anticancer Drug—Related ADR Reports by Indication ICD-10 (n=253)
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Figure 2

Most reported cancer drug classes causing ADRs (n=433)

Note: *L01X includes targeted therapies and newer antineoplastic agents not classified under
conventional chemotherapy groups.
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Figure 3
Most reported cancer drugs causing ADRs (n=433)
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Figure 4

SOC classification of ADRs related to anticancer drugs (n=253)
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Figure 5

Clinical manifestations of ADRs related to anticancer drugs (n=253)
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