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Abstract

Background Selpercatinib, a highly selective tyrosine kinase inhibitor, has emerged as an excellent treatment option
for patients with rearranged during transfection-altered cancer. However, there is limited comprehensive safety infor-
mation available for selpercatinib through large-scale post-marketing monitoring.

Methods This study conducted a comprehensive analysis of selpercatinib-related adverse events (AEs) using the FDA
Adverse Event Reporting System database. Four disproportionality methods were employed to identify potential AEs
associated with selpercatinib. Specifically, this study investigated the differences in AEs of selpercatinib with respect
to reporter continent, indication, sex, age, weight, dose, frequency, and onset time.

Results A total of 464 reports and 1,007 selpercatinib-related AEs were identified. Three new significant AEs were
discovered, including dysphagia, pericardial effusion, and hemiparesis. Notably, Asia reported hepatic function
abnormal more frequently, especially in patient administered doses exceeding 160 mg. Furthermore, hypersensitivity
was reported more frequently by Asia and in individuals weighing less than 50 kg.

Conclusions It is paramount to stay vigilant concerning the potential emergence of three newly identified AEs.
Significant differences were found in selpercatinib-related AEs concerning reporter continent, sex, weight, dose,
frequency, and onset time, which deserved clinical attention. These findings contribute to a broader understanding
of the AE profiles of selpercatinib.

Highlight
- Three new significant adverse events were discovered, including dysphagia, pericardial effusion, and hemiparesis.

« Asia reported hepatic function abnormal more frequently, especially in patient administered single doses exceeding
160 mg.

« Hypersensitivity was reported more frequently by Asia and in individuals weighing less than 50 kg.
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cancer, medullary thyroid carcinoma, thyroid cancer,
hepatobiliary cancer, prostate cancer, breast cancer, and
others [2, 3]. Statistically, oncogenic RET fusions are
present in nearly 2% of patients with non-small cell lung
cancer and 10-20% of patients with thyroid cancer [1]. In
addition, RET mutations are drivers in 60% of sporadic
medullary thyroid cancers and 99% of hereditary thyroid
cancers [1]. However, the response rates of RET-altered
cancers to traditional chemotherapy were relatively low
[1]. Moreover, limited response and progression-free
survival benefit has been shown with immunotherapy,
possibly due to low levels of Programmed Death Ligand
1 expression and low mutation burden [1]. Till now,
the treatment of RET-altered cancers remains quite
challenging.

With the introduction of targeted therapies, the discov-
ery, rapid clinical translation, and trials leading to Food
and Drug Administration (FDA) approvals of selective
RET inhibitors have witnessed significant advancements
in the treatment of RET-altered cancers [2]. By block-
ing RET signaling pathways, the selective RET inhibi-
tors, such as selpercatinib and pralsetinib, can effectively
inhibit tumor growth, reduce the spread of cancer, and
improve patient outcomes. This innovative approach has
revolutionized the treatment of RET-altered cancers,
offering new hope and improved outcomes for RET-
altered cancer patients.

Selpercatinib, a highly selective tyrosine kinase inhibi-
tor (TKI), is considered the first RET inhibitor for adults
with metastatic or locally advanced solid tumors with
RET gene alteration [4]. It has gained approval from the
FDA for the treatment non-small cell lung cancer, medul-
lary thyroid carcinoma, and thyroid cancer in May 2020
[5]. Current evidences have demonstrated promising
results for selpercatinib, with significant tumor shrink-
age and improved progression-free survival in patients
with RET-altered pancreatic adenocarcinoma, colorec-
tal, salivary, breast, soft-tissue sarcoma, bronchial carci-
noid, ovarian, small intestine, and cholangiocarcinoma
[6-13]. As compared with cabozantinib and vandetanib,
selpercatinib treatment resulted in superior progression-
free survival and treatment failure-free survival [14, 15].
Additionally, within patients who have serious adverse
events (AEs) or progressive disease after treating with
pralsetinib, the therapeutic switch to selpercatinib even-
tually restored disease control [16]. Therefore, selper-
catinib has emerged as an excellent treatment option for
patients with RET-altered cancer who previously had
limited options.

While the development of selpercatinib has improved
survival, with its increasing use, it is crucial to be aware
of AEs [17]. Currently, clinical trials have revealed the
most prevalent AEs of selpercatinib, including edema,
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diarrhea, fatigue, dry mouth, abdominal pain, consti-
pation, hypertension, rash, nausea, and headache [18].
Some serious AEs associated with selpercatinib have also
been reported leading to dose reduction or treatment
interruption, such as hypertension, elevated alanine ami-
notransferase (ALT), elevated aspartate aminotransferase
(AST), and severe gastrointestinal toxicity character-
ized by small bowel edema and lymphocytic duodenitis
[19-21]. Cheng et al. enrolled 8 patients diagnosed with
advanced non-small cell lung cancer and brain metasta-
sis harboring a centrally confirmed RET fusion, who were
treated with selpercatinib [22]. Of the 8 patients, 63%
experienced grade> =3 AEs, with the severity of AEs
assessed based on the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events (CTCAE)
[22]. However, clinical trials may not fully capture the
real-world reactions to selpercatinib due to limited sam-
ple sizes, inadequate follow-up, strict study designs,
and controlled conditions that differ from actual clini-
cal practice [23]. It is crucial to gather comprehensive
safety information on selpercatinib through extensive
post-marketing monitoring in order to effectively manage
potential AEs.

The United States FDA Adverse Event Reporting
System (FAERS) stands as one of the largest pharma-
covigilance databases worldwide [24]. It contains AEs
associated with drugs and therapeutic biologics that
have been spontaneously reported by consumers, physi-
cians, pharmacists, and other health-professionals since
2004 [24]. In recent years, it has been utilized for post-
marketing safety surveillance of various drugs such as
capmatinib [23], alpelisib [25], romosozumab [26], lurbi-
nectedin [27], bevacizumab [28], and upadacitinib [29].
To gain a better understanding of the AE profiles of selp-
ercatinib in real-world settings, this study conducted a
comprehensive analysis using the FAERS database, espe-
cially concerning the differences in AEs between different
subgroups. This study contributes to a more comprehen-
sive understanding of the AE profiles of selpercatinib.

Methods

Data source and collection

The FAERS database is regularly updated on a quarterly
basis. For this study regarding selpercatinib, AE data
were downloaded from the official United States FDA
website covering the period from the third quarter of
2020 (2020Q3, July—September 2020) to the first quar-
ter of 2023 (2023Q1, January-March 2023). The third
quarter of 2020 marked the initial period during which
AE reports associated with selpercatinib became detect-
able. The most recent AE data available at the time of this
study pertained to the first quarter of 2023, which was
published on April 27, 2023. Five types of datasets were
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leveraged, including patient demographic and adminis-
trative information (DEMO), drug information (DRUG),
therapy start dates and end dates for reported drugs
(THER), indications for use/diagnosis (INDI), as well
as coded for the AEs (REAC) [30]. Reports concerning
selpercatinib were identified by searching for the term
“SELPERCATINIB” in the “prod_ai” column, which dis-
plays the active ingredient of the product. The AE reports
where selpercatinib was the “primary suspected” (PS)
drug were included. All the AEs were coded using pre-
ferred terms (PT) and categorized to the corresponding
primary system organ class (SOC) levels according to the
standardized Medical Dictionary for Regulatory Activi-
ties (MedDRA) version 25.1 [31-33].

Statistical analysis

Descriptive analysis was used to characterize the clini-
cal details reported upon the selpercatinib-associated
AE reports, including report season, reporter continent,
reporter country, indication, reporter type, sex, age,
weight, dose, frequency, and onset time, after removing
missing data [30-33]. Next, the relationship between
dose and frequency in selpercatinib-associated AE
reports, as well as their distribution across countries
were examined.

The AE signals of selpercatinib were mined at the
SOC and PT levels [30-33]. Four disproportionality
methods were employed, including reporting odds ratio
(ROR) [34, 35], proportional reporting ratio (PRR) [33,
36], Bayesian confidence propagation neural network
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(BCPNN) [33, 36, 37], and the multi-item gamma Pois-
son shrinker (MGPS) [33, 36, 37]. An AE signal of selp-
ercatinib was identified if it met the criteria for the four
algorithms concurrently [30-33]. Additionally, the dif-
ferences in AE signals associated with selpercatinib were
specifically investigated concerning reporter continent,
indication, sex, age, weight, dose, frequency, and onset
time subgroups using ROR algorithm and Fisher’s exact
test [30]. The fourfold tables, equations and criteria for
signals detection and signal differences detection of selp-
ercatinib are shown in Supplementary Tables S1-S4. All
data processing and statistical analyses were conducted
using Python 3 programming language in Jupyter Note-
book version 6.4.12.

Results

Clinical characteristics analysis

In total, 464 reports and 1,007 AEs caused by selper-
catinib were identified. A flow diagram depicting the data
collection and analysis process for the selpercatinib-asso-
ciated AEs is shown in Fig. 1.

Figure 2 shows the clinical characteristics of the 464
selpercatinib-associated AE reports. Overall, the number
of selpercatinib-associated AE reports remained stable
from quarter 3 of 2020 to quarter 1 of 2023, ranging from
30 to 59 cases per quarter with an average of 42.2 cases
per quarter. The AE reports for selpercatinib were filed in
20 countries, covering 4 continents. Among the 463 valid
records, 70.6% (n=327) of AE reports originated from
the America and 70.0% (n=324) of AE reports were from
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Fig. 1 Flow diagram of data collection and analysis of selpercatinib-associated adverse events. Abbreviations: DEMO, patient demographic
and administrative information; DRUG, drug information; REAC, coded for the adverse events; ROR, reporting odds ratio; PRR, proportional reporting
ratio; BCPNN, Bayesian confidence propagation neural network; MGPS, multi-item gamma Poisson shrinker
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Fig. 2 Clinical characteristics of selpercatinib-associated AE reports. A Report season. B Reporter continent. C Reporter country. D Indication. E
Reporter type. F Sex. G Age. H Weight. | Dose. J Frequency. K Onset time. Abbreviations: CN, Consumer; MD, Physician; HP, Health-professional; PH,
Pharmacist; F, Female; M, Male; Abbreviations of countries can be found in Supplementary Table S5

the United States. Figure 2C displays the top 10 countries
ranked by the number of reports. Number of reports and
abbreviations of 20 countries can be found in Supplemen-
tary Table S5. The most prevalent indication was “non-
small cell lung cancer” accounting for 33.0% (n=109) of
the total valid cases. Other notable indications include
“lung neoplasm malignant” with a prevalence of 20.0%
(n=66), “medullary thyroid cancer” with 12.7% (n=42),
and “thyroid cancer” with 7.6% (n=25). Excluding 31
reporters with unknown reporter type, consumers
reported the most AE reports at 44.8% (n=194). Sex
data was available for 402 cases. Of these, 56.0% (n=225)
were female and 44.0% (n=177) were male. Age data was
available for 221 cases, ranging from 16 to 94 years with
a mean of 64.2 years. For reports with age data, 51.6%
(n=114) were aged > 65 years, 48.0% (n=106) were aged
18-65 years, and only one patient was<18 years. Valid
weight data was available for only 86 patients, ranging
from 40 to 118 kg with a mean of 67.8 kg. Of patients
with weight data, 89.5% (n="77) weighed > =50 kg, while
10.5% (n=9) weighed <50 kg.

Dosage adjustments of selpercatinib are recommended
for managing adverse reactions while maintaining

efficacy. In general, the recommended dosages of selper-
catinib are 40, 80, 120, and 160 mg twice daily, as well as
40 mg once daily. Excluding missing data, non-compara-
ble units, and unusual doses, 285 valid dose records were
available. The single dose ranged from 40 to 320 mg with
amean of 145.1 mg. The most common dose was 160 mg,
accounting for 57.9% (n=165) of records, followed by
80 mg (16.5%, n=47), 120 mg (10.5%, n=30), 40 mg
(7.0%, n=20), and 320 mg (6.7%, n=19). For frequency,
249 valid records were available. Of these, 93.6% (n=233)
were twice daily, 6.0% (n=15) were once daily, and 0.4%
(n=1) were four times daily. Excluding false reports and
missing data, 118 reports provided valid onset times
for selpercatinib-associated AEs. Among these, 59.3%
(n=70) of AEs occurred within 0-30 days of treatment.
The relationship between the dose and frequency
groups was analyzed using parallel categories plot, as
depicted in Fig. 3A. Based on the clinical characteristics
of AE reports, the selpercatinib dose was categorized
into five groups: 40, 80, 120, 160, and > 160 mg. The fre-
quency of administration was divided into three groups:
once-daily, twice-daily, and four times daily. The analy-
sis revealed that the once-daily frequency, which is not
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Fig. 3 Relationship between the dose and frequency across countries. A Parallel categories plot of dose and frequency. B Sunburst plot of dose
and frequency distribution for the United States. C Sunburst plot of dose and frequency distribution for 14 countries. Abbreviations: Abbreviations

of countries can be found in Supplementary Table S5

recommended in the clinic, was predominantly reported
for single doses equal to or greater than 80 mg. A total
of 235 cases concurrently provided information on the
reporter country, dose, and frequency, encompassing
15 countries. The United States had the highest number
of reports. Sunburst plots illustrating the dose and fre-
quency distribution for the United States and other 14
countries are presented in Fig. 3B and C. The once-daily
frequency was predominantly observed in the United
States, Italy, and Switzerland. Conversely, the remaining
12 countries, including Japan, Germany, France, Austria,
Belgium, Netherlands, Portugal, United Kingdom, Aus-
tralia, Canada, China, and the United Arab Emirates,
accurately had the dose and frequency in 100% of the
reported cases.

Signals detection

The number and signal strength of selpercatinib at the
SOC level are described in Table 1. Statistically, it was
found that selpercatinib-associated AEs involved 26
SOCs. The significant SOC conforming to the criteria of
four algorithms simultaneously was “hepatobiliary disor-
ders” (SOC: 10019805).

A total of 37 signals at the PT level were detected after
meeting four criteria. Among these, three signals includ-
ing “malignant neoplasm progression” (PT: 10051398),
“bone cancer” (PT: 10005949), and “therapy change” (PT:
10074300), which could potentially be attributed to dis-
ease progression, reduced therapeutic effect, or other
factors, were considered unrelated to selpercatinib. The
number and signal strength of 3 selpercatinib-unre-
lated signals at the PT level are listed in Supplementary
Table S6. After excluding the 3 selpercatinib-unrelated
signals, 34 selpercatinib-related signals are shown in
Table 2. In terms of ROR, PRR, IC and EBGM values, the
most significant AEs were “blood calcitonin increased”
(PT: 10005390), “chylothorax” (PT: 10051228), and
“ascites” (PT: 10003445). Furthermore, three significant

AEs uncovered in the label and clinical trials of selp-
ercatinib were highlighted, namely “dysphagia” (PT:
10013950), “pericardial effusion” (PT: 10034474), and
“hemiparesis” (PT: 10019465).

Signal differences detection

Volcano plots generated by the ROR algorithm and
Fisher’s exact test, illustrating signal differences across
reporter continent, indication, sex, age, weight, dose,
frequency, and onset time, are depicted in Fig. 4. The
analysis revealed no significant variation in selpercatinib-
related signals between patients with lung cancer and thy-
roid cancer or between those aged 18—65 years and over
65 years. In comparison to America and Europe, Asia
was more likely to report “hepatic function abnormal”
(PT: 10019670), especially in patient administered doses
exceeding 160 mg (America vs. Asia: ROR=0.01, 95% CI
[0.00-0.10], P<0.001; Asia vs. Europe: ROR=31.07, 95%
CI [4.01-240.71], P<0.001; doses>160 mg vs. doses<
=160 mg: ROR=6.46, 95% CI [1.61-25.88], P=0.023).
Notably, “hypersensitivity” (PT: 10020751) was more fre-
quently to be reported by Asia and in individuals weigh-
ing less than 50 kg (America vs. Asia: ROR=0.11, 95% CI
[0.03-0.39], P=0.001; Asia vs. Europe: ROR=4.48, 95%
CI [1.10-18.24], P=0.032; weight<50 kg vs. weight>
=50 kg: ROR=21.88, 95% CI [1.89-253.92], P=0.023).

Discussion

Currently, most of the information regarding the AEs
associated with selpercatinib is derived from clinical tri-
als. However, the AEs reported in clinical trials may not
encompass the long-term or rare AEs that could encoun-
tered in clinical practice after selpercatinib is marketed.
Furthermore, the differences in AEs related to selper-
catinib among subgroups such as reporter continent,
indication, sex, age, weight, dose, frequency, and onset
time are still unclear. To overcome this limitation, this
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Table 1 Number and signal strength of selpercatinib at the SOC level

General disorders and admini ion site conditions (SOC: 10018065)

Investigations (SOC: 10022891)*™ 2.10 1.75
G i inal disorders (SOC: 10017947)* 1.46 1.20
Nervous system disorders (SOC: 10029205) 1.03 0.82
Skin and sut tissue disorders (SOC: 10040785) 1.17 0.90
Respiratory, thoracic and mediastinal disorders (SOC: 10038738)" 1.30 1.00
Infections and infestations (SOC: 10021881) 0.91 0.69
Neoplasms benign, malignant and unspecified (incl cysts and polyps) (SOC:

10029104) 45 0.85 0.63 0.86 1.10 -0.22 -0.65 0.86 0.64
Hepatobiliary disorders (SOC: 10019805)"> 43

Blood and lymphatic system disorders (SOC: 10005329)™ 32 1.92 1.35 1.89 13.61 1.89 1.33
Musculoskeletal and connective tissue disorders (SOC: 10028395) 32 0.59 0.42 0.61 8.57 -0.72 -1.21 0.61 0.43
Vascular disorders (SOC: 10047065)* 29 1.58 1.09 1.56 5.97 1.56 1.08
Injury, poisoning and procedural lications (SOC: 10022117) 28 0.21 0.14 0.23 81.21 -2.11 -2.62 0.23 0.16
Metabolism and nutrition disorders (SOC: 10027433) 23 1.25 0.82 1.24 1.08 -0.30 1.24 0.82
Cardiac disorders (SOC: 10007541) 22 114 0.75 1.13 0.36 -0.44 1.13 0.74
Eye disorders (SOC: 10015919) 21 L12 0.73 L12 0.28 -0.47 112 0.73
Surgical and medical procedures (SOC: 10042613) 20 1.45 0.93 1.44 2.69 -0.14 1.44 0.92
Immune system disorders (SOC: 10021428) 17 1.58 0.98 1.57 3.55 -0.08 1.57 0.97
Psychiatric disorders (SOC: 10037175) 16 0.27 0.16 0.28 31.15 -1.83 -2.47 0.28 0.17
Renal and urinary disorders (SOC: 10038359) 11 0.57 0.31 0.57 3.63 -0.81 -1.60 0.57 0.31
Ear and labyrinth disorders (SOC: 10013993) 4 1.01 0.38 1.01 0.00 -1.29 1.01 0.38
Endocrine disorders (SOC: 10014698) 3 1.17 0.38 117 0.07 -1.28 117 0.38
Pregnancy, puerperium and perinatal conditions (SOC: 10036585) 2 0.61 0.15 0.61 0.51 -0.72 -2.19 0.61 0.15
Reproductive system and breast disorders (SOC: 10038604) 1 0.17 0.02 0.17 3.95 -2.53 -3.80 0.17 0.02
Product issues (SOC: 10077536) 1 0.05 0.01 0.06 16.41 -4.17 -5.30 0.06 0.01
Social cir (SOC: 10041244) 1 0.20 0.03 0.20 3.12 -2.29 -3.60 0.20 0.03

The depth of color corresponds to the magnitude of the value, with darker shades indicating larger values

SOC system organ class, ROR reporting odds ratio, C/ confidence interval, PRR proportional reporting ratio, x2 chi-squared, BCPNN Bayesian confidence propagation
neural network, /C information component, IC025 lower limit of 95% confidence interval of IC, MGPS multi-item gamma Poisson shrinker, EBGM empirical Bayesian

geometric mean, EBGMO5 lower limit of 95% confidence interval of EBGM
2 SOCs met the criteria of ROR algorithm

°S0Cs met the criteria of PRR algorithm

©SOCs met the criteria of BCPNN algorithm

450Cs met the criteria of MGPS algorithm

study conducted a comprehensive analysis of AEs that
reported after the post-marketing period of selpercatinib.

This study identified 34 signals related to selpercatinib,
most of which were consistent with information from
the drug label. Three new significant signals were dis-
covered, including “dysphagia’; “pericardial effusion’, and
“hemiparesis” The limited number of cases may account
for their absence in previous trials. Currently, no stud-
ies linking these signals to selpercatinib have been found.

Nevertheless, insights from studies on other anticancer

drugs may offer some context. For example, Zhang et al.
described a case in which a patient developed dyspha-
gia while undergoing erlotinib treatment, attributed to
compression by enlarged mediastinal lymph nodes [38].
Moreover, dysphagia and hemiparesis could potentially
be neurological symptoms related to brain metastases,
which can be improved or resolved with effective treat-
ment [39]. Amano et al. documented a disease flare in
a patient with lung adenocarcinoma who experienced
hemiparesis due to new, rapidly growing brain metastases
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Table 2 Number and signal strength of selpercatinib at the PT level

e

General disorders and

ation site

(SOC: 10018065)

Death (PT: 10011906) 44 3.24 2.39 3.4 65.03 1.65 114 3.14 2.32
Pyrexia (PT: 10037660) 20 3.82 2.45 3.76 40.77 1.91 1.10 3.76 242
Ocdema peripheral (PT: 10030124) 10 8.13 4.36 8.06 61.83 3.01 142 8.05 432
Oedema (PT: 10030095) 7 10.78 5.12 10.71 61.60 3.42 1.25 10.70 5.09
Skin and subcutaneous tissue disorders (SOC: 10040785)

Rash (PT: 10037844) | 26 | 3.89 | 2.64 I 3.82 | 54.39 | 1.93 | 1.22 | 3.82 | 2.58
Gastrointestinal disorders (SOC: 10017947)

Ascites (PT: 10003445) 17 42.81 26.48 42.10 680.26 5.39 2.99 41.97 25.97
Dry mouth (PT: 10013781) 17 16.89 10.46 16.63 249.61 4.05 247 16.61 1028
Dysphagia (PT: 10013950)* 6 4.98 2.23 4.95 18.95 231 0.57 4.95 2.22
Vascular disorders (SOC: 10047065)

Hypertension (PT: 10020772) | 17 | 5.28 I 3.27 I 521 I 57.93 | 238 | 1.39 | 5.20 I 3.22
Investigations (SOC: 10022891)

Aspartate aminotransferase increased (PT: 10003481) 15 23.75 14.26 23.41 321.41 4.55 2.56 23.37 14.03
Alanine aminotransferase increased (PT: 10001551) 13 16.72 9.67 16.52 189.44 4.04 2.19 16.50 9.54
Liver function test increased (PT: 10077692) 9 21.46 1113 21.28 173.72. 441 1.89 21.25 11.02
Electrocardiogram QT prolonged (PT: 10014387) 6 1028 4.60 10.22 49.90 335 1.05 1021 4.58
Blood creatinine increased (PT: 10005483) 6 6.34 2.84 631 26.82 2.66 0.75 6.31 2.83
Blood calcitonin increased (PT: 10005390) 3 1802.74 538.71 179738 10.63 044 - 472.69
Transaminases increased (PT: 10054889) 3 8.55 275 8.53 19.92 3.09 0.12 8.52 2.74
Blood alkaline phosphatase increased (PT: 10059570) 3 13.25 4.26 13.21 33.84 3.72 0.26 13.20 425
Blood bilirubin increased (PT: 10005364) 3 10.03 323 10.00 24.30 332 0.17 10.00 322
Blood and lymphatic system disorders (SOC: 10005329)

Thrombocytopenia (PT: 10043554) 14 8.51 5.02 8.41 91.49 3.07 1.74 8.40 4.96
L ia (PT: 10024384) 4 5.62 2.10 5.60 15.11 2.48 0.25 5.60 2.10
L ia (PT: 10025327) 3 11.62 3.74 11.59 29.02 3.53 0.22 1158 3.73
Hepatobiliary disorders (SOC: 10019805)

Hepatic function abnormal (PT: 10019670) 13 23.07 1334 2279 27047 4.51 2.38 22.75 13.16
)i icity (PT: 10019851) 11 27.07 14.94 26.79 272.66 4.74 2.5 26.74 1475
Liver disorder (PT: 10024670) 4 6.17 231 6.15 17.27 2.62 0.30 6.15 2.30
Hyper i ia (PT: 10068237) 4 32.12 12.02 31.99 119.82 5.00 0.86 31.92 11.94
Immune system disorders (SOC: 10021428)

Hypersensitivity (PT: 10020751) | 13 | 4.52 I 2.61 I 4.47 I 35.13 | 2.16 | 1.06 | 4.47 I 2.59
Respiratory, thoracic and mediastinal disorders (SOC: 10038738)

Pleural effusion (PT: 10035598) 11 14.16 7.81 14.02 132.95 3.81 1.91 14.00 7.73
Pulmonary oedema (PT: 10037423) 4 6.56 2.46 6.54 18.76 2.71 0.34 6.53 245
Chylothorax (PT: 10051228) 3 298.20 94.80 29731 866.41 8.18 0.52 290.77 92.44
Pneumonitis (PT: 10035742) 3 6.73 2.17 6.71 14.58 2.75 0.02 6.71 2.16
Cardiac disorders (SOC: 10007541)

Pericardial effusion (PT: 10034474)* | 4 | 1211 | 4.53 | 12.07 | 40.58 | 3.59 | 0.61 | 12.06 | 4.51
Nervous system disorders (SOC: 10029205)

Subarachnoid haemorrhage (PT: 10042316) 4 33.41 12.50 33.28 124.96 5.0 0.86 33.20 12.42
Hemiparesis (PT: 10019465)* 3 15.15 4.88 15.11 39.49 3.92 0.29 15.09 4.86
Metabolism and nutrition disorders (SOC: 10027433)

H ia (PT: 10020947) | 3 | 11.16 | 3.59 I 11.13 | 27.65 | 3.48 | 021 | 1112 | 3.58
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Table 2 (continued)
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The colors of the individual table cells represent the values of each index

PT preferred term, ROR reporting odds ratio, Cl confidence interval, PRR proportional reporting ratio, x2 chi-squared, BCPNN Bayesian confidence propagation neural
network, IC information component, IC025 lower limit of 95% confidence interval of IC, MGPS multi-item gamma Poisson shrinker, EBGM empirical Bayesian geometric
mean, EBGMO05 lower limit of 95% confidence interval of EBGM
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are shown

after discontinuing crizotinib [40]. Base on the find-
ings, promptly monitor for lymph nodes and disease
flares in the brain are recommended when dysphagia
and hemiparesis are detected during selpercatinib use.
This study suggests maintaining vigilance for the poten-
tial occurrence of these newly discovered AEs related to

further research.

selpercatinib, and elucidating this association through

Chylous effusions, though rare, have been observed in
patients undergoing selpercatinib treatment. As per the
label of selpercatinib, the incidences of chylous effusions,
encompassing chylothorax and chylous ascites, are both
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below 2% [41]. However, recent studies by independ-
ent researchers suggest a higher incidence rate. A ret-
rospective multicenter study documented spontaneous
chylous effusions in individuals receiving selpercatinib,
with the incidence escalating to 7% [42]. Notably, Proven-
zano et al. treated 16 selpercatinib patients since June
2019, with 25% of cases presenting with ascites [43]. In
this study, the high signal strength of “chylothorax” and
“ascites” further corroborates these findings. Managing
chylous effusions presents challenges as they can arise
or worsen unpredictably during treatment without an
apparent cause [44, 45]. Differential diagnosis is essential
to prevent misattributing it as progressive malignancy
through a variety of methods, such as imaging, para-
centesis, and fluid triglyceride level measurements [42,
46]. For symptomatic and/or moderate to severe cases
with chylous effusions, effective management options
include dose reduction of selpercatinib, fluid aspira-
tion, a high-protein low-fat diet, and monthly octreotide
injections [44, 46]. These findings suggest the necessity
to strengthen the diagnosis and management of chylous
effusions when using selpercatinib.

“Hepatobiliary disorders” emerged as the single SOC
satisfying all four criteria, with the most prominent PT
being “hepatic function abnormal” Specifically, Asia and
patients taking doses exceeding 160 mg exhibited a sig-
nificantly higher reporting frequency of “hepatic func-
tion abnormal” (America vs. Asia: ROR=0.01, 95% CI
[0.00-0.10], P<0.001; Asia vs. Europe: ROR=31.07, 95%
CI [4.01-240.71], P<0.001; doses>160 mg vs. doses<
=160 mg: ROR=6.46, 95% CI [1.61-25.88], P=0.023).
In instances of liver function impairment events lacking
overt clinical symptoms, assessing ALT and AST levels
assumes critical importance. For grade 2 or below liver
dysfunction associated with selpercatinib, the manage-
ment can involve dose reductions [19]. In cases of grade
3 or higher liver dysfunction, a temporary suspension
of selpercatinib treatment is advised. These findings
underscore the necessity of evaluating liver function
pre-treatment initiation and ongoing monitoring during
treatment, particularly for Asian populations and indi-
viduals on high selpercatinib doses.

Hypersensitivity poses a potential concern linked
to selpercatinib use, with reported rates of selper-
catinib-related hypersensitivity ranging from 6-7% [41,
47]. Similar to other TKIs, hypersensitivity predomi-
nantly manifested in patients previously treated with
immune checkpoint inhibitors (ICIs) [47]. In a phase 1/2
LIBRETTO-001 trial, hypersensitivity reactions to selp-
ercatinib were more prevalent in patients with prior ICI
exposure (77%) compared to ICI-naive patients (23%)
[47]. Moreover, this study indicated that Asian popu-
lations and individuals weighing less than 50 kg had a
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higher report frequency of “hypersensitivity” (America
vs. Asia: ROR=0.11, 95% CI [0.03-0.39], P=0.001; Asia
vs. Europe: ROR=4.48, 95% CI [1.10-18.24], P=0.032;
weight <50 kg vs. weight> =50 kg: ROR=21.88, 95% CI
[1.89-253.92], P=0.023). To ensure correct treatment,
medical professionals must be well-versed in recogniz-
ing and managing hypersensitivity syndrome related
to selpercatinib, which can be effectively managed with
supportive care measures and is reversible [48]. The cur-
rent recommended approach involves initiating systemic
corticosteroids (oral prednisone) at a dose of 1 mg/kg
daily, or equivalent, with appropriate prophylaxis [48].
Treatment can continue until symptoms resolve, follow-
ing which selpercatinib may be reintroduced at a reduced
dose below the level that triggered the hypersensitivity
reaction [47]. If even a dose as low as 40 mg twice daily
is intolerable, discontinuation of selpercatinib is advised
[47]. These findings underscore the critical need for mon-
itoring and managing hypersensitivity reactions, particu-
larly in prior ICI-treated patients, Asian populations, and
individuals with lower body weight.

Treatment-related hypertension is a well-known AE of
TKIs, including selpercatinib (>25%) [41]. In this study,
“hypertension” was the only significant PT related to
SOC “vascular disorders”. The results did not show sig-
nificant differences in selpercatinib-related hyperten-
sion among different subgroups. It is recommended that
hypertensive patients have their blood pressure levels
under control before starting selpercatinib and regularly
monitored thereafter. For patients with slight increases
in blood pressure or grade 1 hypertension, non-pharma-
cological approaches such as lifestyle changes should be
implemented [49]. Patients with grade 2 or 3 hyperten-
sion should receive antihypertensive treatment, such as
diuretics, angiotensin-converting enzyme inhibitors, and
angiotensin receptor blockers. It should be noted that
antihypertensive drugs like diuretics can cause QT inter-
val prolongation [50]. Therefore, follow-up monitoring
of blood pressure and QT prolongation is recommended
for hypertensive patients, especially when taking selp-
ercatinib in combination with certain antihypertensive
drugs.

Despite only three reported cases, “blood calcitonin
increased” emerged as the most significant signal based
on ROR, PRR, IC, and EBGM values. This study further
analyzed the indications for reports of “blood calcitonin
increased”. Two of these cases were linked to indications:
“medullary thyroid cancer” and “thyroid cancer”, and one
case had no reported indication. Serum calcitonin serves
as a valuable tumor marker in patients with medullary
thyroid carcinoma [51]. However, another article sug-
gests that high serum calcitonin levels are not specific to
medullary thyroid cancer [52]. Due to the small number
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of reports, longer term studies are needed to verify the
relevance of this signal to the use of selpercatinib.

Regarding indications, no significant signal variations
were observed between lung cancer and thyroid can-
cer. In a non-small cell lung cancer trial of selpercatinib,
notable grade 3 or above AEs were hypertension (14%),
increase in the ALT level (12%), and increase in the AST
level (10%) [53]. Another trial focusing on advanced ret-
mutant medullary thyroid cancer revealed hypertension
(18.7%), increase in the ALT level (10.4%), and increase
in the AST level (4.7%) as the most common grade 3 or
above AEs [54]. Present evidence doesn’t advocate for
specific AE management strategies when employing selp-
ercatinib for lung cancer and thyroid cancer.

There were fewer reported AEs in males compared to
females. This aligns with the well-known epidemiological
feature that the number of lung cancer and thyroid can-
cer cases is higher in females than in males. In the United
States, the estimated number of new cases of lung cancer
was higher in females (120,790) than in males (117,550),
and the estimated number of new thyroid cancer patients
was also higher in females (31,180) than in males (12,540)
in 2023 [55]. A global post-marketing surveillance study,
drawing on aggregated evidence from individual case
reports collected worldwide over half a century, indi-
cated that females, particularly from puberty onward and
notably during their reproductive years, tend to report
more adverse reactions than males [56]. Moreover, a
higher proportion of serious and fatal adverse reactions
were noted in male reports [56]. These results underscore
the importance of considering sex as a critical factor
throughout the course of selpercatinib use, with particu-
lar emphasis on the serious AEs in males.

The relationship between the dose and frequency
groups indicated that once-daily dosing was primarily
reported for single doses of 80 mg or higher. Such dos-
ing approaches, predominantly observed in the United
States, Italy, and Switzerland, were not recommended. It
is advised to divide the total daily dose into two admin-
istrations. Suydam et al. reported a case of a 13-year-old
female diagnosed with metastatic papillary thyroid car-
cinoma. After two dose reductions of selpercatinib for
possibly related weight, the patient responded well to a
dosage of 80 mg twice daily [57]. These findings empha-
size the importance of medical professionals being vigi-
lant in adjusting dosages. Selpercatinib is available in two
dosage strengths: 40 mg and 80 mg. It is explicitly stated
in the label that selpercatinib should be swallowed whole
and should not be crushed or chewed. Therefore, doses
such as 60 mg and 180 mg are not permitted. In a case
involving a 43-year-old advanced non-small cell lung
cancer patient diagnosed with a rare RET gene fusion, a
modified selpercatinib dosage (160 mg in the morning
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and 80 mg in the evening) was used with good tolerance
and without compromising effectiveness [17]. This case
suggests that in certain situations, a modified selper-
catinib dosage outside the label (such as using different
doses in the morning and evening) may provide a safe
and effective alternative, rather than crushing or chew-
ing it. These results emphasize the importance of adjust-
ing selpercatinib to a reasonable individualized dosage to
minimize serious AEs.

It should be noted that the time period of this study
included the COVID-19 pandemic period where access
to healthcare and AE reporting was unusual [58]. Can-
cer patients who contract COVID-19 should exercise
heightened caution when using selpercatinib, and criti-
cally ill COVID-19 patients should consider temporarily
discontinuing selpercatinib. Additionally, oral antiviral
medications for COVID-19, such as azvudine and nir-
matrelvir/ritonavir, may interact with selpercatinib.
Azvudine has the potential to cause lymphocytope-
nia, elevated blood bilirubin levels, and increased ALT
levels. When azvudine is used alongside selpercatinib,
enhanced monitoring for hepatobiliary disorders and
other relevant investigations is advisable. Selpercatinib is
primarily metabolized by CYP3A4. Concurrent adminis-
tration of selpercatinib with ritonavir, a potent CYP3A4
inhibitor, can substantially elevate the serum concentra-
tion of selpercatinib. Additional research is warranted
to establish the AE profile of selpercatinib under normal
circumstances.

Disproportionality analyses used in signal detection
for spontaneous reports are broadly categorized into
two groups: frequency count methods, such as ROR,
PRR, and the Medicines and Healthcare Products Regu-
latory Agency (MHRA), and Bayesian methods, such as
BCPNN and MGPS algorithms [37]. To address potential
biases, recent studies have increasingly utilized combi-
nations of multiple algorithms in data analysis. Among
these, the simultaneous use of two commonly-used fre-
quency count methods (ROR and PRR) and two repre-
sentative prominent Bayesian methods (BCPNN and
MGPS) has been widely applied. Therefore, this study
selected these four algorithms to investigate potential
associations between adverse event signals and the use
of selpercatinib. It is noteworthy that while we face the
intrinsic bias in favor of studies with positive results, we
might also face the potential for false positive results aris-
ing from multiple testing [59]. The primary limitation of
these studies rests in the detection threshold, which ide-
ally ought to have been adjusted in accordance with the
number of hypotheses [59]. This limitation is also appli-
cable to this study. Apart from algorithm selection, the
choice of a comparator is of significant importance in
disproportionality analysis. However, determining the
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most suitable comparator for pharmacovigilance still
lacks clear standards [60]. For instance, selpercatinib
and pralsetinib are selective RET inhibitors with similar
market exposure durations. Nevertheless, similar to selp-
ercatinib, the adverse events associated with pralsetinib
are also not yet fully understood. The literature notes
that even if a comparator effectively mitigates one bias,
its concurrent impact on other biases remains uncertain
and often unobservable [60]. Drawing from prevailing
literature on FAERS database management, this study
compared the reporting rates of selpercatinib with rates
across all other drugs. However, in future research, it
remains crucial to select appropriate comparators for
further investigation of adverse events associated with
selpercatinib.

It is important to acknowledge the limitations of this
study. Firstly, consumers were the main source of AEs
information. Relying on the non-professional reporters
could potentially impact the accuracy of the reported
data. To distinguish between AEs caused by the dis-
ease itself and those caused by selpercatinib, the judg-
ments should be made based on clinical experience
and literature. Secondly, with a limited number of valid
cases for certain clinical characteristics, there could be a
wide range in CI of the ROR value. For example, while
a previous study suggested that advanced age might be
a risk factor for hepatic disorders [61], this study did
not observe significant differences in this regard, neces-
sitating continued attention from clinicians regard-
ing age-related differences. Thirdly, the study primarily
drew data from developed countries such as the United
States, Japan, and Italy, where selpercatinib is more
accessible. Consequently, the absence of AE data from
developing countries limits the generalizability of the
findings. Fourthly, the study was unable to calculate the
incidence of AEs induced by selpercatinib due to the
absence of information on the total number of medica-
tion users, which is crucial for accurately assessing the
safety of selpercatinib. Fifthly, the study did not consider
the effects of potential confounding factors that could
influence the occurrence of AEs, such as concomitant
medication, comorbidities and type of RET change [62].
For instance, while traditional Chinese medicines have
been found to have antineoplastic effects, liver protec-
tion, nervous system protection, and cardiovascular pro-
tection [63-65], this study lacked such information. In
future research, it remains crucial to take into account
potential confounding factors for further in-depth under-
standing of adverse events with selpercatinib. Sixthly, it
is important to note that signal detection does not prove
a causal relationship between the drug and the AEs, and
cannot fully overcome the inherent limitations of spon-
taneous reporting systems or replace expert reviews. All
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the results presented in this study only indicate statistical
correlations, necessitating further research to validate the
findings and draw definitive conclusions. Despite these
limitations, this study plays a significant role in promot-
ing the rational use of selpercatinib and provides impor-
tant insights into its AE profiles.

Conclusions

This study conducted a comprehensive analysis of selper-
catinib using the FAERS database. The analysis identified
three previously unrecognized AEs, including dysphagia,
pericardial effusion, and hemiparesis, that may manifest
in patients using selpercatinib. It is recommended to con-
duct liver function examinations, particularly for Asian
populations and individuals on high doses of selper-
catinib. Furthermore, medical professionals should main-
tain heightened vigilance in monitoring hypersensitivity
reactions, especially in Asians and individuals with lower
body weight. Overall, this study contributes to a broader
understanding of the AE profiles of selpercatinib.
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RET Rearranged during transfection

FDA Food and Drug Administration

TKI Tyrosine kinase inhibitor

AE Adverse event

ALT Alanine aminotransferase

AST Aspartate aminotransferase

CTCAE Cancer Institute Common Terminology Criteria for Adverse Events
FAERS Food and Drug Administration Adverse Event Reporting System
PS Primary suspected

PT Preferred terms

SOC System organ class

MedDRA  Medical Dictionary for Regulatory Activities

ROR Reporting odds ratio

PRR Proportional reporting ratio

BCPNN Bayesian confidence propagation neural network

MGPS Multi-item gamma Poisson shrinker

a Confidence interval

ICI Immune checkpoint inhibitor

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512885-024-13250-1.

[ Supplementary Material 1. }

Acknowledgements
The authors thank all the contributors of the FAERS database.

Authors’ contributions

JQ and SZ wrote the first draft, and participated in data analyses and inter-
pretation. CJ contributed to conception and study design, and revisions of
the manuscript. All authors reviewed the manuscript, and approved the final
version.

Funding

This study was supported by the Traditional Chinese Medicine Science and
Technology Project of Zhejiang Province (2024Z71362), Public Service Technol-
ogy Research Project of Zhejiang Province (LGF22H300010), Medical Health
Science and Technology Project of Zhejiang Province (2023RC141), and State
Administration of Traditional Chinese Medicine Science and Technology


https://doi.org/10.1186/s12885-024-13250-1
https://doi.org/10.1186/s12885-024-13250-1

Qian etal. BMC Cancer  (2024) 24:1486

Department-Zhejiang Provincial Administration of Traditional Chinese
Medicine Co-construction of Key Laboratory of Research on Prevention and
Treatment for Depression Syndrome (GZY-ZJ-SY-2402).

Data availability

Raw data for this article can be downloaded at https://fis.fda.gov/extensions/
FPD-QDE-FAERS/FPD-QDE-FAERS.html; further inquiries can be directed to the
corresponding author.

Declarations

Ethics approval and consent to participate
Not applicable. Ethical approval was not required for this study because we
used the FAERS database, which is a free open-access database.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 10 July 2024 Accepted: 26 November 2024
Published online: 03 December 2024

References

1. Gouda MA, Subbiah V. Precision oncology with selective RET inhibi-
tor selpercatinib in RET-rearranged cancers. Ther Adv Med Oncol.
2023;15:2621751.

2. Gandhi MM, Ricciuti B, Harada G, Repetto M, Gildenberg MS, Singh A, Li
YY, Gagne A, Wang X, Aizer A, Fitzgerald K, Nishino M, Alessi J, Pecci F, Di
Federico A, Fisch A, Drilon A, NardiV, Sholl L, Awad MM, Rotow J. Amplifi-
cation of wild-type RET represents a novel molecular subtype of several
cancer types with clinical response to selpercatinib. Jco Precis Oncol.
2023;7:€2300295.

3. Drilon A, Hu Z|, Lai G, Tan D. Targeting RET-driven cancers: lessons
from evolving preclinical and clinical landscapes. Nat Rev Clin Oncol.
2018;15(3):151-67.

4. Attwa MW, Alrabiah H, Mostafa G, Bakheit AH, Kadi AA. Assessment of in
silico and in vitro selpercatinib metabolic stability in human liver micro-
somes using a validated LC-MS/MS method. Molecules. 2023;28(6):2618.

5. Oliveira L, Mulligan LM. Selpercatinib: first approved selective RET inhibi-
tor. Cell. 2023;186(8):1517.

6. Kadoya M, Suganuma N, Matsubara Y, Takase H, Kumagai E, Toda S,
Yamazaki H, Masudo K, Fujii S, Saito A. Selpercatinib for treating recurrent
mixed medullary and follicular cell-derived thyroid carcinoma: a case
report. Surg Case Rep. 2024;10(1):92.

7. Deschler-Baier B, Konda B, Massarelli E, Hu MI, Wirth LJ, Xu X, et al. Clinical
activity of selpercatinib in RET-mutant pheochromocytoma. J Clin Endocr
Metab. 2024:dgae283.

8. Drilon A, Subbiah V, Gautschi O, Tomasini P, de Braud F, Solomon BJ, Shao-
Weng TD, Alonso G, Wolf J, Park K, Goto K, Soldatenkova V, Szymczak S,
Barker SS, Puri T, Bence LA, Loong H, Besse B. Selpercatinib in patients
With RET fusion-positive non-small-cell lung cancer: updated safety and
efficacy from the registrational LIBRETTO-001 phase I/Il trial. J Clin Oncol.
2023;41(2):385-94.

9. Huang, Dais,Yin W, Luo F, LiY. Sustained clinical response to 4th-line
therapy with selpercatinib in RET fusion-positive combined small cell
lung cancer. Oncotargets Ther. 2023;16:1015-20.

10. Park HY, Park JH, Shin MG, Han SJ, Ji YS, Oh HJ, Kim YC, Lee T, Choi YD,

Oh 1J. Case report: a case of ultra-late recurrence of KIF13A-RET fusion
non-small cell lung cancer response to selpercatinib. Front Oncol.
2023;13:1178762.

11. Schrenk KG, Weschenfelder W, Spiegel C, Agaimy A, Stohr R, Hartmann
A, Gassler N, Drescher R, Freesmeyer M, Malouhi A, Burckenmeyer F,
Aschenbach R, Teichgraber U, Kogler C, Vogt M, Hofmann GO, Hoch-
haus A. Exceptional response to neoadjuvant targeted therapy with

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 12 of 13

the selective RET inhibitor selpercatinib in RET-fusion-associated
sarcoma. J Cancer Res Clin. 2023;149(9):5493-6.

. JozaghiY, Zafereo M, Williams MD, Gule-Monroe MK, Wang J, Grubbs

EG, Vaporciyan A, Hu MI, Busaidy N, Dadu R, Waguespack SG, Subbiah
V, Cabanillas M. Neoadjuvant selpercatinib for advanced medullary
thyroid cancer. Head Neck-J Sci Spec. 2021;43(1):E7-12.

. Matrone A, Prete A, Sartini MS, Elisei R. Significant response of medul-

lary thyroid cancer choroidal metastases to highly selective RET inhibi-
tor selpercatinib: a case report. Ann Oncol. 2021;32(11):1447-9.

. Le D, Konda B. Selpercatinib for adult patients with locally advanced

or metastatic RET-altered solid tumors. Expert Rev Anticanc.
2023;23(11):1117-22.

. Jazdarehee A, Abdel-Rahman O, Jacquier JE. Remission of ectopic

cushing syndrome secondary to medullary thyroid cancer with vande-
tanib and selpercatinib. JCEM Case Rep. 2024;2(2):d174.

. CognigniV, Giudice GC, Bozzetti F, Milanese G, Moschini I, Casali M,

Mazzaschi G, Tiseo M. Successful treatment with selpercatinib after
pralsetinib-related pneumonitis and intracranial failure in a patient
with RET-rearranged nonsmall cell lung cancer. Anti-Cancer Drug.
2024;35(6):559-62.

. De Carlo E, Bertoli E, Schiappacassi M, Stanzione B, Del CA, Doliana R,

Spina M, Bearz A. Case report: first evidence of impressive efficacy of
modulated dose selpercatinib in a young Caucasian with ANK3-RET
fusion-positive NSCLC. Front Oncol. 2024;14:1307458.

. Duke ES, Bradford D, Marcovitz M, Amatya AK, Mishra-Kalyani PS,

Nguyen E, Price L, Fourie ZJ, LiY, Bi Y, Kraft J, Dorff SE, Scepura B,
Stephenson M, Ojofeitimi |, Nair A, Han Y, Tezak Z, Lemery SJ, Pazdur R,
Larkins E, Singh H. FDA approval summary: selpercatinib for the treat-
ment of advanced RET Fusion-positive solid tumors. Clin Cancer Res.
2023;29(18):3573-8.

. NieT, Syed YY. Selpercatinib: a review in advanced RET fusion-positive

NSCLC. Target Oncol. 2023;18(1):169-76.

. Nguyen VQ, Geirnaert M. An overview of the role of selpercatinib and

pralsetinib in RET-fusion-positive non-small cell lung cancer (NSCLC). J
Oncol Pharm Pract. 2023;29(2):450-6.

. Scattolin D, Scagliori E, Scapinello A, Fantin A, GuarneriV, Pasello G.

Small bowel edema and lymphocytic duodenitis as severe reversible
gastrointestinal toxicity of selpercatinib in RET fusion-positive non-
small cell lung cancer: a case report. Front Oncol. 2023;13:1201599.
Cheng Y, Huang D, Zhou J, Zhou C, Sun Y, Wu L, Guo Y, Jingxin S, Zhang
W, Lu S. Intracranial activity of selpercatinib in chinese patients with
advanced ret fusion-positive non-small-cell lung cancer in the phase Il
LIBRETTO-321 trial. Jco Precis Oncol. 2023;7:22200708.

QiY, LiJ, Lin'S,Wu S, Chai K, Jiang X, Qian J, Jiang C. A real-world phar-
macovigilance study of FDA adverse event reporting system events for
Capmatinib. Sci Rep-Uk. 2024;14(1):11388.

Zhou C, Peng S, Lin A, Jiang A, Peng Y, Gu T, Liu Z, Cheng Q, Zhang J,
Luo P. Psychiatric disorders associated with immune checkpoint inhibi-
tors: a pharmacovigilance analysis of the FDA Adverse Event Reporting
System (FAERS) database. Eclinicalmedicine. 2023;59:101967.
Ziegengeist JL, EImes JB, Strassels SA, Patel JN, Moore DC. Alpelisib-
induced diabetic ketoacidosis: a pharmacovigilance analysis of the
FDA adverse event reporting system and review of the literature. Clin
Breast Cancer. 2024;24(4).e204-9.

Chen Z, LiM, Li S, LiY,Wu J, Qiu K, Yu X, Huang L, Chen G. A pharma-
covigilance analysis of FDA adverse event reporting system events for
romosozumab. Expert Opin Drug Saf. 2023;22(4):339-42.

Li Z, Guo C, Liu X, Qiu Z, Zhang R. Post-marketing safety evaluation

of lurbinectedin: a pharmacovigilance analysis based on the FAERS
database. Front Pharmacol. 2024;15:1368763.

Tang L, Ding C, Li H, Yin G, Zhang H, Liu WS, et al. A pharmacovigi-
lance study of adverse event profiles and hemorrhagic safety of
bevacizumab based on the FAERS database. Expert Opin Drug Saf.
2023;23(2):213-20.

Wu XP, Lu XK, Wang ZT, Huang L, Cai RW, Yu HM, et al. Post-marketing
safety concerns with upadacitinib: a disproportionality analysis of

the FDA adverse event reporting system. Expert Opin Drug Saf.
2023;22(10):975-84.

Jiang C, Qian J, Jiang X, Zhang S, Zheng J, Wang H. Is pitolisant safe

for clinical use? A retrospective pharmacovigilance study focus on the
post-marketing safety. Pharmacol Res Perspe. 2024;12(1):e1161.


https://fis.fda.gov/extensions/FPD-QDE-FAERS/FPD-QDE-FAERS.html
https://fis.fda.gov/extensions/FPD-QDE-FAERS/FPD-QDE-FAERS.html

Qian etal. BMC Cancer  (2024) 24:1486

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

ShuY, Ding Y, Liu'Y, Wu P, He X, Zhang Q. Post-marketing safety concerns
with secukinumab: a disproportionality analysis of the FDA adverse event
reporting system. Front Pharmacol. 2022;13:862508.

ShuY, He X, Wu P, Liu Y, Ding Y, Zhang Q. Gastrointestinal adverse events
associated with semaglutide: a pharmacovigilance study based on FDA
adverse event reporting system. Front Public Health. 2022;10:996179.
YinY, ShuY, Zhu J, Li F, Li J. A real-world pharmacovigilance study of FDA
Adverse Event Reporting System (FAERS) events for osimertinib. Sci Rep-
Uk. 2022;12(1):19555.

Altebainawi AF, Alfaraj LA, Alharbi AA, Alkhuraisi FF, Alshammari TM.
Association between proton pump inhibitors and rhabdomyolysis risk: a
post-marketing surveillance using FDA adverse event reporting system
(FAERS) database. Ther Adv Drug Saf. 2023;14:1581606299.

Song Y, Xu YL, Lin'Y, Zhao B, Sun Q. Fractures due to aromatase inhibitor
therapy for breast cancer: a real-world analysis of FAERS data in the past
15 years. Oncol Res Treat. 2020;43(3):96-102.

Guo M, ShuY, Chen G, Li J, Li F. A real-world pharmacovigilance study of
FDA adverse event reporting system (FAERS) events for niraparib. Sci Rep-
Uk. 2022;12(1):20601.

LiuY, Dong C, He X, Shu'Y, Wu P, Zou J. Post-marketing safety of vemu-
rafenib: a real-world pharmacovigilance study of the FDA Adverse Event
Reporting System. J Pharm Pharm Sci. 2022;25:377-90.

Zhang Y, Chen HM, Liu YM, Peng F, Yu M, Wang WY, Xu H, Wang YS, Lu Y.
Significant benefits of osimertinib in treating acquired resistance to first-
generation EGFR-TKIs in lung squamous cell cancer: a case report. World J
Clin Cases. 2019;7(10):1221-9.

Namba'Y, Kijima T, Yokota S, Niinaka M, Kawamura S, Iwasaki T, Takeda Y,
Kimura H, Okada T, Yamaguchi T, Nakagawa M, Okumura Y, Maeda H, Ito
M. Gefitinib in patients with brain metastases from non-small-cell lung
cancer: review of 15 clinical cases. Clin Lung Cancer. 2004;6(2):123-8.
Amano Y, Kage H, Tanaka G, Sato Y, Tanaka M, Nagase T. Multiple brain
metastases in a patient with ROS1 fusion-positive lung adenocarcinoma
as a disease flare due to crizotinib cessation caused by disseminated
aseptic inflammation from crizotinib-associated renal cysts: a case report.
Case Rep Oncol. 2022;15(1):338-44.

U.S. Food and Drug Administration. RETEVMO (selpercatinib) capsules, for
oral use; RETEVMO (selpercatinib) tablets, for oral use[EB/OL]. (2024-4—
10). https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/21324
6s5010Ibl.pdf.

Kalchiem-Dekel O, Falcon CJ, Bestvina CM, Liu D, Kaplanis LA, Wilhelm C,
Eichholz J, Harada G, Wirth LJ, Digumarthy SR, Lee RP, Kadosh D, Mendel-
sohn RB, Donington J, Gainor JF, Drilon A, Lin JJ. Brief report: chylothorax
and chylous ascites during RET tyrosine kinase inhibitor therapy. J Thorac
Oncol. 2022;17(9):1130-6.

Provenzano L, Damian S, Duca M, Della VS, Maria DBF. Ascites during
selpercatinib treatment: need for a multidisciplinary approach. J Thorac
Oncol. 2023;18(2):e9-10.

Prete A, Gambale C, Cappagli V, Bottici V, Rossi P, Caciagli M, Papini P,
Taddei D, Ortori S, Gabbrielli L, Celi A, Materazzi G, Elisei R, Matrone A.
Chylous effusions in advanced medullary thyroid cancer patients treated
with selpercatinib. Eur J Endocrinol. 2022;187(6):905-15.

De Carlo E, Bertoli E, Chimienti E, Del CA, Bearz A. Chylous ascites as a
possible rare side effect of selpercatinib in RET-positive NSCLC. J Thorac
Oncol. 2023;18(2):e11-3.

Fricke J, Wang J, Gallego N, Mambetsariev |, Kim P, Babikian R, Chen BT,
Afkhami M, Subbiah V, Salgia R. Selpercatinib and pralsetinib induced
chylous ascites in RET-rearranged lung adenocarcinoma: a case series.
Clin Lung Cancer. 2023;24(7):666-71.

Mccoach CE, Rolfo C, Drilon A, Lacouture M, Besse B, Goto K, Zhu VW, Tan
D, Farajian S, Potter LA, Kherani JF, Soldatenkova V, Olek EA, Muehlenbein
CE, Park K. Hypersensitivity reactions to selpercatinib treatment with

or without prior immune checkpoint inhibitor therapy in patients with
NSCLC in LIBRETTO-001. J Thorac Oncol. 2022;17(6):768-78.

Srikakolapu S, Sahni DR, Madigan LM. Unique hypersensitivity syndrome
secondary to selpercatinib. JAAD Case Rep. 2024;50:138-40.

Oliveros E, Patel H, Kyung S, Fugar S, Goldberg A, Madan N, Williams KA.
Hypertension in older adults: assessment, management, and challenges.
Clin Cardiol. 2020;43(2):99-107.

Giraud EL, Ferrier K, Lankheet N, Desar |, Steeghs N, Beukema RJ, van Erp
NP, Smolders EJ. The QT interval prolongation potential of anticancer

Page 13 of 13

and supportive drugs: a comprehensive overview. Lancet Oncol.
2022,23(9):e406-15.

51. Bardet S, Ciappuccini R, Lamartina L, Leboulleux S. Unusual increase
in carcinoembryonic antigen despite response to selpercatinib in two
patients with medullary thyroid cancer. Eur Thyroid J. 2022;11(2):210104.

52. Pishdad R, lllei PB, Gocke CD, Ball DW. RET gene fusion and emergent
Selpercatinib resistance in a calcitonin-rich neuroendocrine carcinoma: a
case report. Front Oncol. 2024;14:1360492.

53. Drilon A, Oxnard GR, Tan D, Loong H, Johnson M, Gainor J, Mccoach CE,
Gautschi O, Besse B. Efficacy of selpercatinib in RET fusion-positive non-
small-cell lung cancer. New Engl J Med. 2020;383(9):813-24.

54. Hadoux J, Elisei R, Brose MS, Hoff AO, Robinson BG, Gao M, Jarzab B, Isaev
P, Kopeckova K, Wadsley J, Fuhrer D, Keam B, Bardet S, Sherman EJ, Tahara
M, Hu M, Singh R, LinY, Soldatenkova V, Wright J, Lin B, Maeda P, Cap-
devila J, Wirth LJ. Phase 3 trial of selpercatinib in advanced RET-mutant
medullary thyroid cancer. New Engl J Med. 2023;389(20):1851-61.

55. Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer
JClin. 2023;73(1):17-48.

56. Watson S, Caster O, Rochon PA, den Ruijter H. Reported adverse drug
reactions in women and men: aggregated evidence from globally col-
lected individual case reports during half a century. Eclinicalmedicine.
2019;17:100188.

57. Suydam AC, Bach A, Markovina S, Grigsby P, Sprague J, Armstrong AE.
Sustained response with dose-reduced selpercatinib in a pediatric
patient with metastatic NCOA4-RET fusion papillary thyroid carcinoma. J
Pediat Hematol Onc. 2023;45(8):e984-7.

58. Arabadzhyan A, Grasic K, Sivey P. COVID-19, deaths at home and end-of-
life cancer care. Econ Hum Biol. 2024;52:101338.

59. Gaucher L, Sabatier P, Katsahian S, Jannot AS. Pharmacovigilance
studies without a priori hypothesis: systematic review highlights inap-
propriate multiple testing correction procedures. J Clin Epidemiol.
2023;162:127-34.

60. Gravel CA, Douros A. Considerations on the use of different comparators
in pharmacovigilance: a methodological review. Brit J Clin Pharmaco.
2023;89(9):2671-6.

61. Nakashima K, Mitarai Y, Tanaka S, Nakao M, Okuno T, Okimoto T, Tanabe
R, Yanagawa T, Tsubata Y, Isobe T. An 83-year-old patient with RET fusion-
positive non-small cell lung cancer experiencing severe hepatic disorder
due to selpercatinib administration. Respirol Case Rep. 2023;11(5):e1136.

62. Wijewardene A, Bastard K, Wang B, Gild M, Luxford C, Gill A, Robinson B,
Bullock M, Clifton-Bligh R. A case report of poor response to selpercatinib
in the presence of a 632_633 RET deletion. Thyroid. 2023;33(1):119-25.

63. Kong F,Wang C, Zhao L, Liao D, Wang X, Sun B, Yang P, Jia Y. Traditional
Chinese medicines for non-small cell lung cancer: Therapies and mecha-
nisms. Chin Herb Med. 2023;15(4):509-15.

64. SongY, Chen C, Li W. Ginsenoside Rb(1) in cardiovascular and cerebro-
vascular diseases: a review of therapeutic potentials and molecular
mechanisms. Chin Herb Med. 2024;16(4):489-504.

65. SuW,Yang, Zhao X, Cheng J, LiY, Wu S, et al. Potential efficacy and
mechanism of eight mild-natured and bitter-flavored TCMs based on gut
microbiota: a review. Chin Herb Med. 2024;16(1):42-55.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/213246s010lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/213246s010lbl.pdf

	Adverse event profiles of selpercatinib: a real-world pharmacovigilance analysis based on FAERS database
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Highlight 
	Introduction
	Methods
	Data source and collection
	Statistical analysis

	Results
	Clinical characteristics analysis
	Signals detection
	Signal differences detection

	Discussion
	Conclusions
	Acknowledgements
	References


