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A comparison between the adverse event profiles of patients receiving

palbociclib and abemaciclib: analysis of the two real-world databases

Abstract
Background: Palbociclib and abemaciclib are cyclin-dependent kinase (CDK) 4/6 inhibitors currently used
to treat breast cancer. Although their therapeutic efficacies are considered comparable, differences of

adverse event (AE) profiles between the two drugs remain unclear.

Aim: We analysed two real-world databases, the World Health Organization’s VigiBase and the Food and
Drug Administration Adverse Event Reporting System (FAERS), to identify the differences in AE profiles

between palbociclib and abemaciclib.

Method: Data of patients with breast cancer receiving palbociclib or abemaciclib recorded until December
2022 were extracted from the VigiBase and FAERS databases. In total, 200 types of AEs were analysed.

The reporting odds ratios were calculated using a disproportionality analysis.

Results: Cytopenia was frequently reported in patients receiving palbociclib, while interstitial lung disease
and diarrhoea were frequently reported in those receiving abemaciclib. Moreover, psychiatric and nervous
system disorders were more common in the palbociclib group, whereas renal and urinary disorders were

more common in the abemaciclib group.

Conclusion: This study was the first to show comprehensive disparities in the AE profiles between
palbociclib and abemaciclib and highlighted the importance of considering these when selecting a suitable

CDKA4/6 inhibitor to ensure safe and favourable outcomes for patients with breast cancer.

Impact statements
® In addition to cytopenia, many adverse events, including psychiatric and nervous system disorders,
are potentially more frequent in patients receiving palbociclib compared to abemaciclib.
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® Interstitial lung disease, diarrhoea, and renal and urinary disorders are potentially more frequent in
patients receiving abemaciclib compared to palbociclib.
®  The identification of adverse event profiles for palbociclib and abemaciclib contributes to drug

selection that minimizes the risk of adverse events for individual patients.

Introduction

Breast cancer is the most common cancer in females worldwide, with approximately 2.3 million
cases annually [1]. Hormone receptor (HR) and human epidermal growth factor receptor 2 (HER2) are
important biomarkers for classifying breast cancer subtypes, and approximately 70% of cases are classified
as the HR-positive/HER2-negative subtype [2]. Currently, cyclin-dependent kinase 4/6 (CDK4/6) inhibitors,
such as palbociclib (PAL) and abemaciclib (ABE), are used to treat HR-positive/HER2-negative breast
cancers [2]. Various clinical trials have demonstrated that the combination of these CDK4/6 inhibitors with
hormone therapy in HR-positive advanced breast cancer leads to extended progression-free survival and
increased response rates compared with hormone therapy alone [3-8]. This highlights the efficacy of PAL
and ABE in breast cancer treatment. However, to the best of our knowledge, clinical trials have yet to
directly compare PAL and ABE or to establish distinguishable drug selection criteria. Since therapeutic
efficacy is considered comparable between PAL and ABE, investigating the adverse event (AE) profiles
may prove important during drug selection and treatment continuation. Typical AEs include
myelosuppression with PAL [3] and diarrhoea and interstitial pneumonia with ABE [5, 6]; however,

differences in real world AEs between PAL and ABE remain unclear.

Aim
This study compared the AE profiles associated with PAL and ABE using real-world data
obtained from VigiBase, the World Health Organization’s global Individual Case Safety Report database,

and the Food and Drug Administration Adverse Event Reporting System (FAERS) database.

Ethics approval
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Since this was an observational study that used completely anonymized patient data, the

requirement for institutional review board approval was waived.

Method

Global drug safety data of PAL or ABE use recorded in VigiBase and FAERS before December
2022 were analysed in this study. Data on age and sex were also collected. A flowchart of data extraction
and data characteristics is presented in Supplementary Figure 1 and Supplementary Table 1, respectively.
AEs and serious AEs listed in the drug information supplied by the manufacturers occurred in more than
0.5% of patients receiving PAL or ABE were extracted. Each AE was considered a Preferred Term (PT) and
categorized into System Organ Classes (SOCs) based on the Medical Dictionary for Regulatory Activities
version 25.0. Duplicate PTs and PTs with < 10 cases in both the PAL and ABE groups were excluded to
avoid false positives. In total, 200 types of PTs were analysed (Supplementary Table 2). The reporting odds
ratios were calculated using a disproportionality analysis to compare the reported PT frequencies in both
groups. P values < 0.01 were considered statistically significant and strictly enforced to reduce false
positives. When calculating the reporting odds ratios and 99% confidence intervals, zero-cell corrections
of 0.5 were added if any cell was equal to zero [9]. Statistical analyses were performed using EZR version

1.61 (Saitama Medical Center, Jichi Medical University, Saitama, Japan) [10].

Results

AE comparisons at the SOC level are presented in Figure 1. The superiority of the frequency of
AEs at the SOC level was equivalent between the VigiBase and FAERS analyses. The disproportionality
analysis revealed four SOC categories frequent in the ABE group (renal and urinary disorders, cardiac
disorders, gastrointestinal disorders, and metabolic and nutritional disorders) and 12 categories that were
frequent in the PAL group (nervous system disorders; blood and lymphatic system disorders; respiratory,
thoracic, and mediastinal disorders; infections and infestations; general disorders and administration site
conditions; vascular disorders; skin and subcutaneous tissue disorders; eye disorders; investigations;
psychiatric disorders; musculoskeletal and connective tissue disorders; and injury, poisoning, and

procedural complications).



85
86
87
38
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113

AE comparison at the PT level using VigiBase and FAERS data are shown in Fig. 2 and
Supplementary Fig. 2, respectively. All PT results are shown in Supplementary Table 3. Almost equivalent
results were also obtained at the PT level in the analyses of VigiBase and FAERS. A reduction in white and
red blood cell and platelet counts was frequent with PAL, while an increase in gamma-glutamyltransferase,
alanine aminotransferase, and blood creatinine levels was frequent with ABE (Fig. 2a). Among the renal
and urinary disorders, acute kidney injury and renal failure were common with ABE (Fig. 2b). PAL was
frequently associated with gastrointestinal disorders, such as stomatitis and dyspepsia, while diarrhoea,
abdominal pain, and vomiting were frequently associated with ABE (Fig. 2c). Among the respiratory,
thoracic, and mediastinal disorders, many PTs, including dyspnoea and cough, were common with PAL,
whereas interstitial lung disease and pneumonitis were common with ABE (Fig. 2d). Nervous system
disorders, such as peripheral neuropathy and memory impairment, and psychiatric disorders, such as anxiety,
depression, and insomnia, were frequent with PAL (Fig. 2e, f). Moreover, musculoskeletal, and connective
tissue disorders (such as arthralgia and myalgia), infections and infestations (such as influenza and oral
herpes), and general disorders and administration site conditions (such as fatigue and malaise) were
common with PAL (Fig. 2g, h, 1). Alopecia, hot flashes, and visual impairment were frequent with PAL,

whereas dehydration and tachycardia were frequent with ABE (Fig. 2j).

Discussion
Statement of Key Findings

The study results indicated comprehensive disparities in the AE profiles between PAL and ABE.
Many AEs, including cytopenia and nervous system and psychiatric disorders, were frequent with PAL,

while interstitial lung disease, diarrhoea, and renal and urinary disorders were frequent with ABE.

Strengths and Weaknesses

This study had several limitations. First, although the VigiBase and FAERS databases are widely
used in pharmacovigilance studies, the data are based on spontaneous reports, which can cause reporting
bias, erroneous data, or missing data. Second, controlling confounding factors was more difficult in
pharmacovigilance studies than in clinical trials, making it difficult to achieve the same level of rigor. Lastly,

the data obtained from the databases did not include cases where AEs did not occur; thus, the incidence of
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AEs could not be calculated. Hence, the results obtained in this study are qualitative rather than quantitative.
Despite these limitations, this study can be sufficiently useful because it allows for a comprehensive

analysis of multiple AEs using real-world data and for estimating the AE profile of PAL and ABE.

Interpretation

Although meta-analyses of clinical trials and retrospective studies conducted in the United States
have compared the AE profiles of CDK4/6 inhibitors [11, 12], the current study analysed a large sample of
global pharmacovigilance ABE or PAL data. To the best of our knowledge, this is the first study to
comprehensively evaluate differences in AE frequency between PAL and ABE using a large-scale database,
rather than relying on data from clinical trials or single-country study. The two databases used in this study,
VigiBase and FAERS, were similar at the SOC level and mostly consistent at the PT level. Overall, this
indicates increased reliability and certainty in our results.

According to a report summarizing previous clinical trials, neutropenia is more frequent in PAL,
while diarrhoea, nausea, and liver dysfunction are more frequent in ABE [13]. The most common reasons
for dose modification were myelosuppression for PAL and diarrhoea for ABE [14]. Therefore, these AEs
affect tolerability. Severe interstitial pneumonia related to both PAL and ABE has been reported; however,
its frequency has not been clear [13]. Our findings also revealed that cytopenia, alopecia, fatigue, and
stomatitis were frequent in patients using PAL, whereas diarrhoea, vomiting, and liver dysfunction were
frequent in patients using ABE. Additionally, the frequency of interstitial lung disease was higher for ABE.
Overall, these results are consistent with those of previous reports and reflect clinical practice sufficiently.

Patients receiving ABE exhibited increased blood creatinine levels, renal failure, and acute
kidney injury. Therefore, users of ABE may need to be treated with caution to prevent worsening of renal
function. Although ABE-induced nephrotoxicity is considered rare, a case of grade 4 acute kidney injury
has previously been reported [15]. ABE has been shown to inhibit creatinine transporters in renal tubules,
resulting in decreased creatinine clearance and increased serum creatinine levels [16]. Other markers, such
as blood urea nitrogen or cystatin C, may also be used to accurately assess renal function in patients

undergoing ABE therapy.

Further research
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Interestingly, in our study, patients receiving PAL frequently experienced psychiatric disorders.
In particular, depression is associated with poor medication compliance and can affect cancer treatment
outcomes [17]. Furthermore, other AEs likely to affect the quality of life of patients included peripheral
neuropathy, dyspnoea, arthralgia, myalgia, and visual impairment with PAL and tachycardia with ABE.
There are some limitations in the database analysis; therefore, further retrospective and prospective studies

are needed to determine the disparity in AEs between both drugs.

Conclusion

This novel study used real-world data from VigiBase and FAERS to investigate the differences
in AE profiles between patients treated with ABE and PAL. Although ABE and PAL have similar
mechanisms of action and near-identical concomitant hormonal therapy efficacy, we highlighted the
importance of carefully considering the differences in AEs between the two CDK4/6 inhibitors. By
identifying the frequent AEs associated with each drug, clinicians can select medications that minimize the
risk of problematic AEs, tailored to the patient's individual condition, which may lead to improved safety

and more favourable drug therapy outcomes for patients with breast cancer.
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208  Figures
209  Fig. 1
VigiBase FAERS
S2C PAL ABE PAL ABE
n=63366 n=6,034 ROR (99% ClI) P-value n=52973 n=3119 ROR (99% Cl) P-value
Renal and urinary disorders 418 83 —a— 210 (1.54 - 2.87) <0.001 508 90 —8— 3.07 (2.28 - 4.14) <0.001
Cardiac disorders 213 42 — 2.08 (1.34 -3.22) <0.001 179 23 —8— 219 (1.23-3.89) 0.001
Gastrointestinal disorders 12,884 1,952 - 1.87 (1.74 - 2.02) <0.001 12,853 1,123 - 1.76 (1.59 - 1.94) <0.001
Metabolism and nutrition disorders 2,631 339 - 1.37 (1.18 - 1.60) <0.001 2,929 278 - 1.67 (1.41-1.98) <0.001
Ear and labyrinth disorders 171 18 —— 1.11 (0.58-2.10) 0.697 147 4 —— 0.46 (0.12-1.71) 0.152
Reproductive system and breast disorders 63 5 —_— 0.83 (0.25-2.76) 0.832 77 4 —_—= 0.88 (0.23 - 3.32) 1.000
Nervous system disorders 6,087 408 - 0.68 (0.60-0.78) <0.001 6,211 189 - 0.49 (0.40 - 0.59) <0.001
Blood and lymphatic system disorders 7,462 491 q_p 0.66 (0.59-0.75) <0.001 3,889 188 —- 0.81 (0.66 - 0.99) 0.006
Respiratory, thoracic and mediastinal disorders 4,807 249 - 0.52 (0.44 - 0.62) <0.001 5,120 249 - 0.81 (0.68-0.97) 0.002
Infections and infestations 3,682 181 - 0.50 (0.41-0.61) <0.001 3,886 142 —— 0.60 (0.48 - 0.76) <0.001
General disorders and administration site conditions 15,293 774 - 0.46 (0.42 - 0.51) <0.001 15,350 426 - 0.39 (0.34 - 0.44) <0.001
Vascular disorders 1,726 7 —a— 0.43 (0.31-0.58) <0.001 1,811 59 —a— 0.54 (0.39 - 0.77) <0.001
Skin and subcutaneous tissue disorders 7,422 308 - 0.41 (0.35-0.47) <0.001 7,567 190 —- 0.39 (0.32-0.47) <0.001
Eye disorders 1,231 42 —a— 0.35 (0.24 - 0.53) <0.001 1,264 30 —a 0.40 (0.25- 0.64) <0.001
Investigations 10,747 401 - 0.35 (0.30- 0.40) <0.001 11,062 326 - 0.44 (0.38 - 0.52) <0.001
Psychiatric disorders 2,425 78 —— 0.33 (0.24 - 0.44) <0.001 2,462 40 —_—— 0.27 (0.18 - 0.40) <0.001
Musculoskeletal and connective tissue disorders 5,100 165 —- 0.32 (0.26 - 0.40) <0.001 5,198 101 —-— 0.31 (0.24 - 0.40) <0.001
Injury, poisoning and procedural complications 345 § ——— 0.24 (0.10-0.61) <0.001 375 7 —a— 0.32 (0.12-0.85) <0.001
0:1 _ 1 5 0.I1 B 1 5
PAL worse ABE worse PAL worse ABE worse
210
211 Comparison of adverse events between palbociclib (PAL) and abemaciclib (ABE) classified by the System Organ Class (SOC). The plots show the reporting odds
212 ratio (ROR) with 99% confidence interval (CI) on a logarithmic scale
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Comparison of adverse events between palbociclib (PAL) and abemaciclib (ABE) at the Preferred Term level using VigiBase. Data are shown according to the

216

following System Organ Classes: (a) investigations, (b) renal and urinary disorders, (c) gastrointestinal disorders, (d) respiratory, thoracic, and mediastinal disorders,
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(e) nervous system disorders, (f) psychiatric disorders, (g) musculoskeletal and connective tissue disorders, (h) infections and infestations, (i) general disorders and

218

administration site conditions, and (j) others. Preferred Terms with P < 0.01 in both VigiBase and Food and Drug Administration Adverse Event Reporting System

219 are labelled
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