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Abstract

Background: Capecitabine, a prodrug of 5-fluorouracil, is extensively utilized for the
treatment of metastatic breast cancer, colorectal cancer, and gastric cancer. Nevertheless,
there exist limitations in comprehending adverse reactions (AEs] in clinical practice. In this
study, we investigated the distribution of AEs associated with capecitabine and explored
potential rare adverse reactions by mining the Food and Drug Administration Adverse Event
Reporting System (FAERS).

Objectives: Our research aimed to explore the spectrum of AEs associated with capecitabine,
including both documented and potential events, to provide a comprehensive understanding
of the drug’s safety profile and guide clinical practice. At the same time, it provides a new
direction for further research on AEs associated with capecitabine in the future.

Design: We collected capecitabine-related adverse reactions from the FAERS and
standardized the classification of AEs using the Medical Dictionary for Regulatory Activities

26.0. Four statistical schemes were used to analyze the obtained standardized signals. 3752?3%‘2‘22““
Methods: We collected AEs reported for capecitabine from the FAERS between 2004 and Ximing Xu
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Results: We collected a total of 45,011 AEs associated with the use of capecitabine from the Eepatrtr;f_nt ofS
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Conclusion: Our study conducted a comprehensive analysis of capecitabine’s AEs using the
FAERS database. We identified previously unreported AEs, mitigating the risk for patients and

ensuring safe drug administration.

Plain language summary
Adverse drug events of capecitabine

Introduction: Capecitabine is a common chemotherapeutic drug; However, we do not have
a comprehensive understanding of its adverse effects in clinical use. The FDA established
the FDA Adverse Event Reporting System (FAERS) database to provide drug adverse event
reports, medication error reports and product quality complaints.

Methods: We analyzed the FAERS database to evaluate the common adverse events of
capecitabine.

Results: We collected a total of 45,011 AEs associated with capecitabine. The major adverse
effects included leukopenia, colitis, radiation gastroenteritis, cardiotoxicity, mucosal
toxicity, cryptitis, metabolic and nutritional disorders. In addition, we found unreported
adverse events, such as intestinal obstruction, penetrating aortic ulcer, and non-cirrhotic
portal hypertension. Our analysis also revealed that 40.1% of the AEs occurred within one
month of initiating capecitabine treatment.

Conclusion: Capecitabine can cause many adverse events during its use. A thorough
understanding of these side effects is critical to providing personalized treatment and

ensuring the safety of the medication.
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Introduction

Capecitabine is an oral prodrug of 5-fluorouracil
(FU) that was developed to reduce the potential
risk of infection and the burden of reduced qual-
ity of life associated with intravenous administra-
tion of FU.! Capecitabine was approved by the
Food and Drug Administration (FDA) for the
first time for the treatment of metastatic breast
cancer, and later expanded to include other can-
cers such as colorectal cancer and gastric cancer.?
Once absorbed in the gastrointestinal mucosa,
this oral prodrug of FU undergoes a series of cas-
cade reactions, producing 5'-deoxy-5-fluorocyti-
dine and 5’-deoxy-5-fluorouridine. The resulting
FU interferes with DNA replication in cancer
cells and inhibits tumor growth.3

The FDA Adverse Event Reporting System
(FAERS) is a crucial database employed by the
FDA for the reporting of adverse events (AEs).* It
aggregates reports of AEs linked to FDA-
approved drugs, encompassing submissions from

manufacturers, healthcare professionals, and
users alike.> With the development of data mining
technology, numerous studies have been con-
ducted utilizing FAERS databases to monitor sig-
nals of adverse drug events (ADEs), offering
valuable insights for clinical practice. For instance,
Yang et al. suggested an association between
the combined use of Glucagon-like peptide-1
(GLP-1) receptor agonists and dipeptidyl pepti-
dase IV inhibitors and the occurrence of thyroid
tumors (both benign and malignant), pancreatic
tumors, and other related cases. The researchers
utilized the FAERS database to investigate poten-
tial ADEs, presenting novel real-world evidence
regarding the risk of tumors associated with
GLP-1 receptor agonists.® Furthermore, studies
have emerged that integrate FAERS data with
pharmacovigilance analysis and bioinformatics
technology to investigate ADEs and underlying
biological mechanisms. These studies offer novel
insights and suggest innovative approaches for
utilizing the FAERS database.”

journals.sagepub.com/home/taw


https://journals.sagepub.com/home/taw

R Liu, Y Chen et al.

Table 1. Four-grid table of disproportionality analysis method.

Item Target adverse events All other adverse events Total
Target drugs a b a+b
All other drugs c d c+d
Total atc b+d at+b+c+d

Currently, researchers commonly employ two
algorithms, namely, reporting odds ratio (ROR)?®
and proportional reporting ratio (PRR),° to assess
adverse reaction signals. Moreover, several other
algorithms, such as Bayesian confidence propaga-
tion neural network (BCPNN),!® multi-item
gamma Poisson shrinker (MGPS),!! and empirical
Bayesian geometric mean,!? have been utilized in
combination in certain studies to enhance the reli-
ability of signals for AEs. Our study aims to analyze
adverse reaction reports of capecitabine in a large
real-world population sample, providing epidemio-
logical data evidence to support these findings.

Methods

Source of data

We conducted a search in the FAERS database
for AEs reported between 2004 and 2023 using
“capecitabine” as the keyword. In this study, we
established the following inclusion criteria: (1)
The screening period encompassed 2004-2023,
and the data originated from the FAERS data-
base. (2) We collected reports of AEs associated
with the use of capecitabine, including both indi-
vidual and combination medications. Exclusion
criteria were as follows: (1) Incomplete or ambig-
uous reporting of essential information or adverse
reaction event records. (2) Reports containing
inconsistent information or erroneous data input.
(3) Duplicate reports were excluded (reports with
identical values in fields such as gender, age,
country, date of event, and adverse reactions were
considered duplicates).

Data processing

We categorized the reports gathered from the
FAERS database based on “CASEID,” “FDA_
DT,” and “PRIMARYID,” while preserving
reports with the highest values for “FDA-DT”
and “PRIMARYID” to ensure access to the most
current and comprehensive data. Subsequently,
we standardized the collected AE reports related

to capecitabine using Preferred Terms (PTs) and
System Organ Classes (SOCs) from the Medical
Dictionary for Regulatory Activities (MedDRAY),
version 20.0. MedDRA® is owned and main-
tained by the International Council for
Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) and is
managed by the MedDRA Maintenance and
Support Services Organization (MSSO), which
operates under Qualys. The most recent version
used in this study was version 20.0, and it is regu-
larly updated to reflect new medical knowledge
and regulatory requirements.!> Adverse events
were coded using MedDRA PTs, and this study
employed standardized MedDRA for querying.
The reporting of this study conforms to the
STROBE statement. 4

Statistical analysis

We employ the ROR as the primary method for
signal mining in the disproportionality analysis.
After obtaining ADE data reports for capecit-
abine and other drugs using the ratio imbalance
measurement method in the four-grid table
(Table 1), we utilize the ROR, PRR, BCPNN,
and MGPS. Four statistical approaches are
applied to simultaneously screen for positive sig-
nals that meet all four thresholds (Table 2). In the
statistical analysis process, the software involved
included SPSS Statistics 26.0 (IBM, Chicago, IL,
USA), Excel 2021 (Microsoft, Redmond, WA,
USA), and R 4.2.2 (R Foundation for Statistical
Computing, USA), with a significance level set at
p<<0.05. During the R data processing, the pack-
ages used mainly included ggplot2 (version
3.4.4), ggrepel (version 0.9.4), dplyr (version
1.1.4), and DescTools (version 0.99.52).

Results
Patients characteristics

We collected a total of 45,011 reports on AEs fol-
lowing the use of capecitabine between 2004 and
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Table 2. Principle of disproportionality measure and standard of signal detection.

Methods Calculation formula Inclusion standard of positive signal
ROR roR @/ d a=3and 95% CI> 1
b/ d
SE (InROR) = (1+l+l+l)
a b ¢ d
In(RORJ+1.96 [l+%+1+%j
95%Cl=e abc
PRR _ .
PRR:.:-)/[a;+b] a=3and 95% Cl>1
c/lc+d
SE [tnPRR]:\/[l_LQ_Lj
a a+b ¢ c+d
(n(PRRI1.96 [LLJ_LJ
95%Cl=e a atb ¢ c+d
BCPNN ala+b+c+d) (1) No signal (-): E(IC)<0
IC=logy ———
(a+blla+c)
EIC)=lo @a+y1Mla+b+c+d+alla+b+c+d+p) (2) Low signal (+): 0<E(IC)<1.5
. [@a+b+c+d+ylla+b+alla+c+pl
(a+b+ctd—a+y—yll (3] Medium signal (++]): 1.5<E(IC)<3
La+y11][1+a+b+c+d+y]}
1 (a+b+c+d)-(a+bl+a—al
ViiC)=
(In2? | [la+b+all+a+b+c+d+al
N la+b+c+d—la+c)+B—pI
l@a+c+plli+a+b+c+d+p)
(a+b+c+d+alla+b+c+d+p) (4) High signal (++-+): E(IC) >3
y=y11
[@a+b+alla+c+pN
IC-2SD=E(C)-2yVI(C)
Where al=p1=1; a=p=2; y11=1
MGPS EBGM05>2anda>0

ala+b+c+d)
(a+clla+b)

ln[EBGMl-m
EBGM05=e anc

EBGM=

BCPNN, Bayesian confidence propagation neural network; Cl, confidence interval; EBGM, empirical Bayesian geometric mean; IC, information
component; MGPS, multi-item gamma Poisson shrinker; PRR, proportional reported ratio; ROR, reporting odds ratio.
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Year distribution of adverse drug reactions reported
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Figure 1. Annual distribution of reported adverse drug reactions.

2023. On average, there were 2250 reported cases
of AEs per year. Notably, since 2017, there has
been a significant increase in the number of
reports, with an average annual increase of 5068
cases (Figure 1). Among the 45,011 reports,
females accounted for 58.9% and males accounted
for 33.1% of the cases, indicating a higher pro-
portion among females. The age distribution of
the reporters was mainly between 18-64.9 years
(33.6%) and 65-85years (28.5%). In terms of
reporter identities, consumers, physicians, phar-
macists, and other health professionals accounted
for a relatively high proportion, representing
76.3% of the total. The three most common cat-
egories of severe adverse reactions were Other
Serious (Important Medical Event) (25.3%),
Hospitalization Initial Prolonged (22.5%), and
Death (14.0%). The majority of reports came
from the United States, with a total of 31,141
reports, accounting for 69.2% of the total. In
addition, China, the United Kingdom, and Japan
accounted for 9.3% of the reports (Table 3).

Signal detects at SOC Level

We distributed the identified positive signals
across 27 SOCs and ranked them in terms of
ADE report count and signal strength, respec-
tively (Figure 2). In terms of the number of
reports, gastrointestinal disorders, general disor-
ders, and administration site conditions are the

two most common types of SOCs with the high-
est number of events (greater than 20,000). In
addition, skin and subcutaneous tissue disorders;
nervous system disorders; investigations, injury,
poisoning, and procedural complications; blood
and lymphatic system disorders; metabolism and
nutrition disorders; infections and infestations;
and neoplasm benign, malignant, and unspecified
(including cysts and polyps). These eight types of
occurrences are greater than 10,000. On the min-
ing signal, we found that there are seven types of
SOC with signal strength greater than 1 (Figure
3): blood and lymphatic system disorders (ROR:
2.72, 95% CI: 2.65-2.80); gastrointestinal disor-
ders (ROR: 2.68, 95% CI: 2.65-2.72); surgical
and medical procedures (ROR: 2.01, 95% CI:
1.94-2.08); skin and subcultural tissues disorders
(ROR: 1.93, 95% CI: 1.89-1.97); metabolism
and nutrition disorders (ROR: 1.84, 95% CI:
1.79-1.90); hepatobiliary disorders (ROR: 1.64,
95% CI: 1.57-1.72); and neoplasm benign,
malignant, and unspecified (including cysts and
polyps; ROR: 1.45, 95% CI: 1.41-1.49).

Signal detects at PTs level

After administering capecitabine, we identified
several AEs (Figure 4). Blood and lymphatic sys-
tem disorders included leukopenia and febrile
neutropenia. Gastrointestinal disorders encom-
pass intestinal obstruction, proctitis, colitis,
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Table 3. Clinical characteristics of reports with Table 3. (Continued)
capecitabine from the FAERS database (2004-2023).
Variables Overall
Variables Overall (N=45,011)
(N=45,011)
Required intervention 110 (0.2%)
Sex to prevent permanent
impairment/damage
Female 26,498 (58.9%)]
Congenital anomaly 16 (0.0%])
Male 14,908 (33.1%)
Missing 17,334 (34.8%)
Missing 3605 (8.0%)
Reporter country
Weight (kg)
United States of America 31,141 (69.2%])
<50 928 (2.1%)
China 1743 (3.9%)
>100 861 (1.9%)
United Kingdom 1601 (3.5%)
50-100 8802 (19.6%)
Japan 1157 (2.6%)
Missing 34,420 (76.5%)
Canada 838 (1.9%)
Age (years old)
France 855 (1.9%)
<18 71 (0.2%)
Germany 800 (1.8%)
18~64.9 15,111 (33.6%)
Italy 772 (1.7%)
65-85 12,829 (28.5%) _
Spain 517 (1.1%)
>85 820 (1.8%)
Netherlands 498 (1.1%)
Missing 16,180 (35.9%)
Others 4456 (9.9%)
Reporter
FAERS, Food and Drug Administration Adverse Event
Consumer 12,203 (27.1%) Reporting System.
Physician 10,319 (22.9%)
Pharmacist 6988 (15.5%)

gastroenteritis radiation, mucosal toxicity, and
cryptitis, which are the two most significant types

L 29 (0.1% ..
awyer (0.1%) of SOC. Furthermore, we observed five positive
Missing 9586 (23.5%) signals of SOC and related PTs: surgical and
medical procedures, such as anastomotic fistula,
Outcome

Other serious (important
medical events)

Hospitalization—initial or
prolonged

Death

12,630 (25.3%)

11,228 (22.5%)

6972 (14.0%)

anastomotic complication, and post-angioplasty
restenosis. Skin and subcutaneous tissue disor-
ders consisted of fingerprint loss, dermatoglyphic
anomaly, blister, and dry skin, metabolism and
nutrition disorders, hepatological disorders com-
prised of non-cirrhotic portal hypertension and
abnormal liver function. Neoplasms benign,
malignant, and unspecified (including cysts and

Life-threatening 1217 (2.4%) polyps) included tumor marker increased and

. metastasis, metastatic pancreatic neuroendocrine
Disability 359 (0.7%) > P v

tumor, metastases to bone, and metastases to the

(Continued]  central nervous system. In addition, we identified
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Figure 2. Number of 27 SOC-related PT reports.
PT, preferred term; SOC, system organ class.
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ROR(95% Cl) Capecitabine All REPORTS

Blood And Lymphatic System Disorders - 272 265 28 2.72(2.65-2.8) 5746 853260
Gastrointestinal Disorders *> 268 265 272 268(2.65-2.72) 25815 4321982
Surgical And Medical Procedures 201 194 208 2.01(1.94-2.08) 3344 660675
Skin And Subcutaneous Tissue Disorders 193 189 197 1.93(1.89-1.97) 12761 2723455
Metabolism And Nutrition Disorders 184 179 19 1.84(1.79-1.9) 5099 1104686
Hepatobiliary Disorders - 164 157 172 1.64(1.57-1.72) 1931 463107
Neoplasms Benign, Malignant And Unspecified (Incl Cysts And Polyps) *> 145 141 149 1.45(1.41-1.49) 5018 1371959
General Disorders And Administration Site Conditions * 1 099 1.02 1(0.99-1.02) 22633 8830242
Vascular Disorders > 0.89 0.86 0.93 0.89(0.86-0.93) 2509 1094968
Investigations . 084 0.82 0.86 0.84(0.82-0.86) 6831 3142681
Cardiac Disorders * 0.84 0.81 0.87 0.84(0.81-0.87) 2934 1360452
Nervous System Disorders * 0.79 0.78 0.81 0.79(0.78-0.81) 8970 4349023
Infections And Infestations * 0.74 072 0.76 0.74(0.72-0.76) 5048 2629634
Renal And Urinary Disorders *> 0.71 068 0.75 0.71(0.68-0.75) 1800 983515
Respiratory, Thoracic And Mediastinal Disorders * 0.65 0.63 0.67 0.65(0.63-0.67) 4021 2385014
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Eye Disorders * 048 046 051 0.48(0.46-0.51) 1247 999934
Injury, Poisoning And Procedural Complications * 046 045 047 0.46(0.45-0.47) 6343 5070935
Ear And Labyrinth Disorders - 043 038 049 0.43(0.38-0.49) 243 220802
Endocrine Disorders - 042 036 05 0.42(0.36-0.5) 137 126537
Immune System Disorders * 0.35 032 0.38 0.35(0.32-0.38) 503 555817
Reproductive System And Breast Disorders * 035 0.32 0.39 0.35(0.32-0.39) 416 461943
Social Circumstances *> 028 024 0.33 0.28(0.24-0.33) 169 234593
Psychiatric Disorders * 022 021 023 0.22(0.21-0.23) 1683 2888864
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Figure 3. Signal strength of capecitabine reports at the SOC level.

SOC, system organ class.
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Figure 4. Signal detects at PTs level.
PT, preferred term.

cardiac disorders such as cardiotoxicity, chemo-
therapy cardiotoxicity attenuation, as well as pen-
etrating aortic ulcer. Furthermore, general
disorders and administration site conditions were
observed, including treatment changes and infu-
sion site coldness. We counted the distribution of
signal values of the first 30 PT (Supplemental
Table 1). The five PTs with the highest distribu-
tion in terms of the number of events are: diar-
rhea (ROR: 5.26, 95% CI: 5.13-5.39), nausea
(ROR: 2.73,95% CI: 2.65-2.81), palmar-plantar
erythrodysaesthesia syndrome (ROR: 103.86,
95%CI: 100.25-107.59), fatigue (ROR: 2.14,
95% CI: 2.07-2.22), and vomiting (ROR: 3.02,

95% CI: 2.91-3.13; Table 4). Interestingly, we
found that most of these PTs had ROR less than
20, except for palmar-plantar erythrodysaesthesia
syndrome (ROR: 103.86, 95% CI: 100.25—
107.59) and arteriospasm coronary (ROR: 41.03,
95% CI: 36.38-46.26; Figure 5).

Event occurrence time

Regarding the timing of AEs, we collected 11,435
reports documenting the occurrence time of AEs
(Figure 6). Our analysis revealed that 40.1%
(n=4587) of the AEs occurred within 1 month of
initiating capecitabine treatment. Furthermore,
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PT ROR(95% Cl) Capecitabine All REPORTS
Diarrhoea . 5.26(5.13-5.39) 6578 122826
Nausea . 2.73(2.65-2.81) 4416 124988
Palmar-Plantar Erythrodysaesthesia Syndrome ——  103.86(100.25-107.59) 3974 125430
Fatigue > 2.14(2.07-2.22) 3402 126002
Vomiting > 3.02(2.91-3.13) 2890 126514
Decreased Appetite > 2.92(2.77-3.07) 1461 127943
Dehydration . 4.93(4.67-5.2) 1396 128008
Neuropathy Peripheral * 6.47(6.11-6.85) 1221 128183
Stomatitis . 9.44(8.9-10.02) 1141 128263
Neutropenia 4.14(3.9-4.4) 1118 128286
Skin Exfoliation . 5.65(5.3-6.04) 919 128485
Thrombocytopenia * 3.98(3.73-4.25) 912 128492
Mucosal Inflammation . 17.41(16.28-18.61) 900 128504
Dry Skin * 3.24(3.02-3.47) 811 128593
Paraesthesia . 2.34(2.19-2.51) 804 128600
Skin Discolouration . 8.05(7.49-8.64) 773 128631
Hypoaesthesia . 2.21(2.06-2.38) 717 128687
Febrile Neutropenia * 3.88(3.56-4.23) 513 128891
Platelet Count Decreased . 2.29(2.1-2.5) 512 128892
White Blood Cell Count Decreased 4 2.22(2.03-2.42) 505 128899
Leukopenia 4.77(4.36-5.21) 491 128913
Blister . 4.06(3.7-4.45) 458 128946
Bone Marrow Failure * 7.76(6.99-8.6) 364 129040
Skin Fissures . 11.95(10.76-13.27) 362 129042
Intestinal Obstruction . 4.42(3.96-4.93) 326 129078
Myelosuppression . 8.37(7.49-9.36) 319 129085
Hepatic Function Abnormal 4.18(3.74-4.68) 311 129093
Hypokalaemia * 3.21(2.87-3.59) 306 129098
Colitis 4.08(3.64-4.57) 302 129102
Arteriospasm Coronary —— 41.03(36.38-46.26) 295 129109
T T T T 1
1 26 51 76 101

Figure 5. Forest map of the first 30 PTs.
PT, preferred term.

AEs were observed within 60-90days, 90—
180days, and 180-360days, accounting for
18.7% (n=2144), 10.8% (n=1235), 15.4%
(n=1762), and 9.0% (r=1026) respectively.
Moreover, 6% (n=681) of AEs occurred after
1 year of using capecitabine.

Discussion

Previous research on AEs to capecitabine primar-
ily relied on clinical studies and case reports.
Nevertheless, strict trial designs and stringent
inclusion criteria might have led to the underre-
porting of rare AEs, resulting in incomplete drug
safety information.!> Using a large dataset of real-
world samples, our study analyzed the AEs asso-
ciated with capecitabine over the past two

decades, utilizing the FAERS database. In addi-
tion, we investigated the disparities between AEs
reported in drug instructions and those observed
in real-world settings, identifying both rare and
potential AEs.

Over the past 20years, there has been an increas-
ing trend in the occurrence of AEs associated
with capecitabine, particularly since 2017. We
believe that possible reasons for this trend include
(1) the expansion of indications for capecitabine
and an increase in its utilization and (2) improve-
ments in the recording and reporting system,
leading to a higher number of adverse reaction
reports being uploaded to the FAERS database.
AEs associated with capecitabine are more preva-
lent in women (58.9%), likely due to its use in
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Figure 6. Time to event onset (day).

both single-drug chemotherapy and combined
chemotherapy for breast cancer.!%17 Interestingly,
contrary to common perception, AE reports for
patients under 65years old (33.6%) were higher
than those for elderly patients over 65years old
(28.5%), possibly reflecting the current trend of
younger onset of breast cancer.!®!° Furthermore,
the majority of AE reports come from patients in
the United States and Europe, aligning with the
epidemiological patterns of breast cancer.
Moreover, capecitabine is currently approved by
the FDA for adjuvant chemotherapy and
advanced treatment of colorectal and gastric
cancer.2%-21

As anticipated, our research results confirmed the
presence of three SOCs associated with capecit-
abine: blood and lymphatic system disorders, gas-
trointestinal disorders, and cardiac disorders.22
We found that the AEs of these three types of
SOCs were roughly consistent with those men-
tioned in the instructions for capecitabine.
Simultaneously, we observed potential intestinal
obstruction during capecitabine treatment. This
could be associated with another type of gastroin-
testinal disorder known as colitis. A reported case
by Pow-Anpongkul et al.23 suggests that capecit-
abine usage resulted in colitis-induced intestinal
obstruction and subsequent thickening of the

intestinal wall. Furthermore, case reports have
documented instances of paralytic intestinal
obstruction, which researchers suspect to be
linked to drug-induced autonomic neuropa-
thy.2?%25 In cardiac disorders, we also observed a
rare AE: penetrating aortic ulcer, a severe aortic
disease that can lead to a series of serious compli-
cations including aortic dissection and aortic
aneurysm.2%27 Therefore, caution should also be
exercised during the use of capecitabine to pre-
vent this AE.

Reports indicate that patients using capecitabine
have undergone surgical and medical procedures,
which might be influenced by the surgical inter-
ventions. Varied factors, such as surgeons, surgi-
cal methods, and instruments, can contribute to
anastomotic fistulas, anastomotic complications,
and restenosis following vascular angioplasty.28
Thus, the ADE signal derived solely from this
study cannot adequately reflect the impact of sur-
gical and medical procedures. In addition, the
occurrence of neoplasms benign, malignant, and
unspecified (including cysts and polyps) may also
be associated with treatment failure in tumors.
Capecitabine is commonly utilized in the treat-
ment of metastatic breast cancer, colorectal can-
cer, and gastric cancer. It is evident that patients
exhibit elevated tumor markers, metastasis,
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metastatic pancreatic neuroendocrine tumor, and
metastases to bone, which are attributed to the
local invasion and distant metastases of the tumor
itself.5:2% Therefore, these effects cannot be solely
attributed to the AEs caused by capecitabine.

Skin and subcutaneous tissue disorders are note-
worthy among all AEs. Skin and subcutaneous tis-
sue disorders associated with capecitabine usage
may manifest as fingerprint loss, dermatoglyphic
anomaly, blister, and dry skin, and these symp-
toms may be attributed to the hand—foot syn-
drome, as stated in the instructions. It is
noteworthy that our study did not observe the
occurrence of the severe skin reactions of Stevens—
Johnson syndrome and toxic epidermal necrolysis,
which are explicitly mentioned in the instruc-
tions.30-33 We believe that this may be related to its
rare probability and characteristic manifestations,
and in the event of these two serious skin reac-
tions, capecitabine should be immediately discon-
tinued and permanently banned, which may be
why we did not find them in our study.3*

In addition, metabolism and nutrition disorders
including paresthesia, hypoesthesia, dehydration,
abnormal liver function, hypokalemia, and may
also be an AE to capecitabine, which targets
TYMS with FU as its final product in the human
body, thereby inhibiting folate function, which is
an important mechanism for its tumor inhibition.
However, it is important to note that folate is a
vital micronutrient for the human body, and defi-
ciencies in functional folate can lead to various
metabolic and nutritional disorders.3> In a clinical
trial for advanced gastric cancer, Obermannova
et al.?% observed an increased incidence of severe
vitamin D deficiency when cetuximab and
capecitabine were combined, potentially due to
capecitabine-induced folate deficiency.

In our study on hepatobiliary disorders, we iden-
tified both non-cirrhotic portal hypertension and
abnormal liver function. Of particular concern is
non-cirrhotic portal hypertension, which is not
mentioned in the instructions. Zhang et al.3?
reported the occurrence of non-cirrhotic portal
hypertension and isolated gastric variceal bleed-
ing in a postoperative chemotherapy regimen
combining oxaliplatin and capecitabine for colon
cancer. Therefore, when using capecitabine, it is
essential to remain vigilant for non-cirrhotic por-
tal hypertension and the potential occurrence of
gastrointestinal bleeding.

Limitations

Our findings demonstrate a potential associa-
tion between the use of capecitabine and the
occurrence of AEs, and we cannot deny its limi-
tations. First, the FAERS database contains
reports from diverse sources, including health-
care professionals and consumers, which can
lead to inconsistencies and potential errors.
Moreover, we encountered missing information
in the collected reports, possibly introducing
confounding factors into the research findings.
In addition, as our data exclusively relied on the
FAERS database, there might be deviations
from the actual incidence rate. Nonetheless, our
research has provided valuable guidance for
clinical practice and enhanced clinicians’ aware-
ness of potential AEs.

Conclusion

In conclusion, we conducted a comprehensive
analysis of AEs associated with capecitabine
using the FAERs database and found that the
results were largely consistent with the AEs
listed in the drug instructions. In addition, we
identified previously unreported AEs, such as
intestinal obstruction in gastrointestinal disor-
ders, penetrating aortic ulcer in cardiac disor-
ders, and non-cirrhotic portal hypertension in
hepatobiliary disorders. The identification of
these previously unknown AEs supplements the
findings of previous small-sample clinical studies
from a specific perspective. Moreover, it under-
scores the importance of continuous research
and improvement of ADE information to
enhance the therapeutic efficacy of drugs and
facilitate their optimal use in clinical practice. In
future research, researchers are encouraged to
enhance the investigation of AEs associated with
capecitabine through the collection of real-world
data and the integration of diverse databases.
Furthermore, the inclusion of emerging research
programs, such as pharmacogenomics, can pro-
vide valuable insights into AEs associated with
capecitabine.
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