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Signal detection and analysis of adverse events of ribociclib based on FAERS
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Abstract: Objective To analyze the adverse events of ribociclib based on the adverse event (ADE) reporting system (FAERS)
database of the united states food and drug administration, so as to provide reference for clinical safe use of drugs. Methods ADE in
ribociclib from 13 March 2017 to 31 March 2023 were retrieved by accessing the FAERS database. The reported ratio ratio (ROR)
method combined with Bayesian confidence interval progressive neural network (BCPNN) method was used for signal mining and the
occurrence of ADE was analyzed. Results A total of 371 ADE signals were obtained involving 23 system organ classes (SOC), and
30999 reports were collected. The main reporting countries are the United States, SOC involved mainly includes various examinations,
blood and lymphatic system diseases, systemic diseases and various reactions at the administration site, benign and malignant tumors
with unknown nature, respiratory system and thoracic and mediastinal diseases, etc. The most frequently reported ADE signals include
neutropenia, decreased white blood cell counts, alopecia, anorexia, constipation, and others. Twenty-six suspicious signals of ADE
such as erythrocytosis, erysipelas, freckle-like nevus solaris, and decreased immune function that were not included in the manual
should be paid attention. Conclusion The common adverse reactions of ribociclib in the real world were consistent with the
instructions, but there were some new suspected adverse reactions, which should be paid attention to during clinical medication.
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Table 2 Formulas of ROR and BCPNN
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Table 6 Detection results of signal intensity of adverse reaction risk of ribociclib
SOC 732k ADE HiEARIE W ROR (95%ClI) IC (95%CI)
Y 20 T SR 474 1343 (12.24~14.74)  3.66 (1.99)
LB QT [H) LK 228  16.10 (14.09~18.37) 3.95 (2.29)
R 2 T A A 167 1353 (11.6~15.78) 3.72 (2.06)
L2758 A P 160 4.80 (4.1~5.62) 2.24 (0.58)
IR H AR 147 412 (3.5~4.85) 2.02 (0.36)
NE R AT = 138 6.36 (5.37~7.52) 2.64 (0.99)
RITARABRRIEFEFEE T = 123 6.63 (5.55~7.93) 2.7 (1.05)
i LB T 108 4.63 (3.83~5.6) 2.19 (0.54)
LT B 73 8.40 (6.67~10.59) 3.05 (1.4)
2 I 20 Mo - B> 68  10.95 (8.61~13.91) 3.43 (1.78)
V- AR T 60 8.02 (6.21~10.34) 2.99 (1.34)
B Bl R T T 55 6.07 (4.66~7.92) 2.59 (0.95)
MR R T & 54 5.37 (4.11~7.03) 241 (0.77)
IR LA AT 2 A 43 7.30 (5.4~9.85) 2.85 (1.22)
/N ERE I R AR 32 9.02 (6.36~12.78) 3.16 (1.54)
1.5 B A 27 7.08 (4.85~10.34) 2.81 (1.2)
I LR i S T v 22 427 (2.81~6.49) 2.09 (0.48)
MR ZE T =" 19 3.28 (2.09~5.15) 1.71 (0.12)
NERRE I AR T 9 15.67 (8.11~30.25) 3.95 (2.43)
I B8 PRI 8 3.26 (1.63~6.53) 1.70 (0.2>




+ 2604+ ZEIBHBFEIOH 20234F10 A PR XYY 3 Drugs & Clinic Vol. 38 No. 10 October 2023
$EK6
SOC 432k ADE ¥ ikEARIE b= ROR (95%CI) IC (95%CI)
LI Bk L R 48 0 P 40 i g/ i 631  14.89 (13.72~16.15)  3.78 (2.11)
SEl; Y5 ng 192 11.93 (10.33~13.77)  3.53 (1.88)
RilRANY /i85 e 118 3.21 (2.68~3.85) 1.67 (0.0
A L0 /b 68 3.79 (2.98~4.81) 1.91 (0.26)
WREK 23 10.75 (7.12~16.21) 3.41 (1.8)
I = PE 22 7.50 (4.93~11.41) 2.90 (1.29)
KA " 9 2253 (11.65~4358)  4.47 (2.94)
i EfE 5" 18 4,32 (2.72~6.86) 2.10 (0.51)
i e B T T K 4 6.83 (2.56~18.26) 2.76 (141
A B VR 2R IS PR L A E MK 147 3.31 (2.81~3.9) 1.71 (0.05)
A 91 3.64 (2.96~4.47) 1.85 (0.2)
RIE 47 3.25 (2.44~4.32) 1.69 (0.05)
ZRE A S A 28 3.65 (2.52~5.3) 1.86 (0.25)
A= e 9 3.90 (2.02~75) 1.96 (0.44)
MR RS B S DR IR T JIi 8 58 i 62 7.61 (5.92~9.78) 291 (1.27)
iR INA R =g e S ] 31 6.33 (4.44~9.01) 2.65 (1.03)
R IH R G50 i3 46 3.85 (2.88~5.14) 1.93 (0.3)
HYH 39 3.63 (2.65~4.98) 1.85 (0.22)
S A 11 4,78 (2.64~8.64) 2.25 (0.71)
ENHLL & A 11 3.33 (1.84~6.02) 1.73 (0.19)
(Sk=4=HIkng 8 3.80 (1.9~7.61) 1.92 (0.42)
R T Bz N LR JBi 329 458 (4.1~5.11) 2.15 (0.48)
J R 100 4.47 (3.67~5.44) 2.14 (0.49)
P 25  16.99 (11.44~2522)  4.06 (2.45)
e R 19 7.49 (4.77~11.76) 2.89 (1.3)
T T 11 5.12 (2.83~9.26) 2.35 (0.81)
X 9  13.34 (6.91~25.74) 3.72 (2.2)
H et PR 3 1212 (3.89~37.8) 3.59 (2.32)
BMVLA B RS ar SRR 121 7.54 (4.77~6.84) 2.90 (0.84)
ECRER3 ] 34 3.28 (7.78~15.3) 1.71 (1.81)
B I R 4% {5 ik 232 3.41 (3.00~3.89) 1.74 (0.08)
B % 37 416 (3.01~5.75) 2.05 (0.42)
R 9 35 7 13 7.33 (4.25~12.65) 2.86 (1.3)
o IEAS B R i 7K e 80 5.09 (4.09~6.35) 2.33 (0.68)
S OB 16 4,35 (2.66~7.11) 2.11 (0.54)
SR 10  18.08 (9.68~33.77) 415 (2.62)
R B 7R BARIE 239 3.33 (2.93~3.79) 1.71 (0.05)
it 44 5.63 (4.18~7.58) 2.48 (0.85)
A IMURE™ 25 3.79 (2.56~5.61) 1.91 (0.3)
BRINE RGBT R i P 33 7.54 (5.35~10.63) 2.90 (1.28)
N 25 3.28 (2.21~4.85) 1.71 (0.1)
FE e MR IR A 41 7.73 (5.68~10.51) 2.94 (1.3)
B % R AR G928 J2 N B 143 54.84 (46.32~64.93) 569 (4.03)
AT 47 1447 (10.85~19.31)  3.83 (2.2)
MR &% B 50w ViR(EREI] 35 3.63 (2.6~5.06) 1.85 (0.23)
FAE S 4 4,08 (1.53~10.89) 2.02 (0.68)
* IR K () ADE

* means ADE not mentioned in the specification

#2023 42 3 H 31 H, LU F 5 v5 A
11 036 f» ADE. FHHEE. BKEZ, [ 43.7%,
R EHGE B D, i E 0.04%. X TTRES
FAERS 04l BT A 29 r=sh . 254 b i isp(a]
ZipfE AR LR NP ZE B 5. 1E ADE {55 T

R 234 SOC H, (5 S HUAR & B 2 14528
K2 SOC. MLk Motk 2 R Gi i SOC. 4 5 M
T8 2 M RN SOC 533 B itk — 34
EAFIEE SOC i, fF5HRikEHeyE s
fir, AR SOC, MWL £ M ADE (556



E3IBEEI0H 20234104 DS EET Y3

Drugs & Clinic Vol. 38 No. 10 October 2023  « 2605 -

H 4R B (ROR=13.43, 1IC=3.66). [»H1 K]
QT % K (ROR=16.1, IC=3.95). " {4Fi4HH
HHEML (ROR=13.53, 3.72). 7E 1 T Il WK
RIE (MONALEESA-2) W2rR 8, il v A & A
Hh I 20 sk 2 R P 20 R 2 1) 1R R AR 2Ry
76.9%. 32.9%. AT FEBEFIH] S AT 2541 I
TREFPEANIA,  H B 776 1308 oo ) 4 9 A ) e
REFNHE A B, EESETIRE, £5
HRZAEF, A S Je B MR M a2 &
ST, (Ei BE 0 1] 7 B R 2 R 25 A R =
FIEIR /D 5 o] BeXT 2547 B A e, AR R
RBNE ORI . WS I R 12 A R0 24 T 7E 8 ik
24 11 ) SR S A B B A IfL R, HH I ADE B
IO R IS SEREVR T, o B Yk B B A 24 . QT [MIHAZE K
nlgge gl E RO E, SO BB, Ak
i o 7EFA i PRI (128 1 B, 0.9%I1 % 2 K QT
(i) B 0 K T 1 R R R B A5 2, TR S B S A A A
KEFIHREL, 25 CYP3AAL SR FIAE S5
FREFE AR CELHESRTT) SEEH RE Y N ok 76 A
WRFEMIIRIR A, SN O E s, DA b
AR NI E OFEE R RER, N AT
BT A FEAIEIRTT . BEAh,  Hisk P RLE I AR
HER-5 CYP3A4 BN FIAIE TR 51 R O Ik 2
PEAL,  H 5 FERALTTECH 21 A SNV AR e RS
b5 B OOUCESR FH A6 I 2 100 5 ok B T v s ™ 22 7L
PR IR B £F S I PP 32 v 08, CLE I PR 45 24 I 9k
T 5 I 25 I

TEIME R RS9 SOC, 12421 ADE
55 bR M kL gl i D fE (ROR=14.89, IC=
3.78). A4/ MiE (ROR=11.93, IC=3.53) #}.
WFEYE 2 /MO D E (ROR=3.21, IC=1.67).
KAHMAE (ROR=22.53, IC=4.47) f{] ADE 13
o AW R BRI PE R 2 5 R T R R
i, HEZEAH MBI, IGRFE RS . KOH
MOE AR UL P rp R PE A, (RS 5 mERE, i
BRI SCICPE SR, I PR A B 2 A s I AR 3 A %
fabr, HFATREE . 4EE R B %5, A, FDA
W MR G CDKA/6 i 77 B IfAs: RS T8, A
JRP24E ) F bk LA (ROR=6.83, 1C=2.76) K
ADE 125 . 7€ 1 WiFEHL 111 #% (MONALEESA-
7) [O0eh, i P R B A A4 R A 2.7%,  fF H S
B AR TR i, A 8.3%I020, HCLE I PR A F
BT AR XS, R SERT, W R A

HIFR

BRI RS B S ABE SOC AH IR
5%, BKAA FDA & 7~ CDKA4/6 #7122 5 i
(B PERG 28, BORAEFRIK, (HHERER S, B
E 2 HI T AT AP AT 5T H RS B 2 i 2
JE (ROR=1.61, IC=2.91) ] ADE K55 . Hi
WePERISEBR N, A RRIE S A AR
PEMIR . WP SR, FERRIBUN TR %8 . BRI fE
Wiz BB PEG 28, B S AT Ik Je e R iR 16 97
(1.5mgkg), 1RJEHETEE, HKAEZAR, &
I PR B A 1 5 HoAh CDKA/6 HIFIAR L, K AL
BIF X EAR, 7 15.4%, fERZj)E 1 B ~15 1 H
BT RER AR, R PR T A 2 IV B A s N P2z i
W VR St 6 5 I B P AF D (R IR AR P B R R
IR BT 2, R RS T8 E 4 52K
B MR SR YT T T

I PR R BHF 975 2% B Sifi 38 7 R e A & A E I S
P SEGE , W HR ™LA B A A S K
N P 2 s A i 2 s 24 ETE S B B FE R R B
T PR 2 FBUER R R BIFFG, wEliE Tz A
PEAFER AL, 8 e H I TRIg R 2L B - skt
Fey%, B SIS e
g, RYRT R ThAEE B ARk, S8
B R IX kM € 2R R o AR HIE 7S TR 15 1 B R K
(ROR=13.34, IC=3.72) ] ADE 155, b4, i&
BRI IR 5 R Z VR PE . et B, KAE
9« Stevens-Johnson ZiA1iE S5 B ik e fz T 2H4H2%
PP IR IE 8, X3 ADE £ [ A TE R
SEMAYRTT O, R AR A R ™ B AR FEE RN I R 3R
i, BEfE&REEEw. Fik, BBt ADE,
NEREAT B IR SRl . MO EIR T IR, )
BE i -

EDESRE ARG, BT LR QT E
WHRERAL, 78 T i PO A S B B Ak B, He2 g
HEK AME RS 1 B o5 =5 A% S BE A 270 AHH 5 47 3
SO (ROR=18.08, IC=4.15) [f] ADE
5%, B ADE 55 &E b, BESEMR, 5
By 8t PO R AR G M0 o AP Bt PR R I R A s
U A Rt W 2 O IR Th Re AR Ik, kG AR
B P E 1) ADE . 75 B St 5 A R I S RS RE |
EC LU A= BT S S Hfie 28, &
W IRZIR B M SC ADE 155, MUIGIR TAE#H 242
fig 8 E A E Thee, BRILRIRIT: KRR



* 2606

FEII/BEIOW 20234 10H

ARt bl

Drugs & Clinic \ol. 38 No. 10 October 2023

FAEIE S, AR, BRI SR s,

AHEFEXT FAERS Hdfa 2 v b3 OB i PE R )

#H9% ADE #174347, KA ROR 41 BCPNN £33t
TSS90, Wi ADE R&(ES, FrEsdR5m
ITULI PR —3, DI AR AT FE 1,

Al

RIIZGVEAS YIS B 1555 %
RERR HAGEDFARFEF G, R

SE 3

(1]

(2]

3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

HEE, 2o, PR FUIE NI 2L S ey
PR s R [J]. BUARHORER 2, 2022, 30(18):
3436-3440.

Bdm R, Bulin C, Waetzig V, et al. Pharmacovigilance-
based drug repurposing: The search for inverse signals via
putative drugs against
respiratory infections [J]. Br J Clin Pharmacol, 2021,
87(11): 4421-4431.

TkagE, HPEE, HR, F. BUREIE AR
RS SN [J]. 2494 R BAE, 2016,
18(6): 412-416.

Villacampa G, Falato C, ParéL, et al. Pre-operative

OpenVigil identifies viral

ribociclib plus letrozole versus chemotherapy: Health-
related quality of life outcomes from the SOLTI
CORALLEEN trial [J]. Eur J Cancer, 2022, 174: 232-242.
Price G L, Sudharshan L, Ryan P, et al. Real world
incidence and management of adverse events in patients
with HR+, HER2  metastatic breast cancer receiving
CDK4 and 6 inhibitors in a United States community
setting [J]. Curr Med Res Opin, 2022, 38(8): 1319-1331.
Burne R, Balu S, Gué&in A, et al. Comparison of healthcare
resource utilization and costs of patients with HR*/HER2-
advanced breast cancer treated with ribociclib versus other
CDKA4/6 inhibitors [J]. J Med Econ, 2021, 24(1): 806-815.
Schettini F, Segu iE, Conte B, et al. Intrinsic subtypes and
therapeutic decision-making in hormone receptor-positive/
HER2-negative metastatic breast cancer with visceral
crisis: A case report [J]. Front Oncol, 2022, 12: 1009352.
Radke I, von Wahlde M K, Schike C, et al. Ribociclib in
breast cancer brain metastases: A case report [J]. Breast
Care (Basel), 2020, 15(5): 543-547.

Pribnow A, Jonchere B, Liu J, et al. Combination of ribociclib
and gemcitabine for the treatment of medulloblastoma [J].
Mol Cancer Ther, 2022, 21(8): 1306-1317.

Xiong Y, Li T, Assani G, et al. Ribociclib, a selective
cyclin D kinase 4/6 inhibitor, inhibits proliferation and
induces apoptosis of human cervical cancer in vitro and in
vivo [J]. Biomed Pharmacother, 2019, 112: 108602.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Coffman L G, Orellana T J, Liu T, et al. Phase | trial of
ribociclib with platinum chemotherapy in ovarian cancer
[J]. ICI Insight, 2022, 7(18): e160573.

Hortobagyi G N, Stemmer S M, Burris H A, et al. Updated
results from MONALEESA-2, a phase 111 trial of first-line
ribociclib plus letrozole versus placebo plus letrozole in
hormone receptor-positive, HER2-negative advanced
breast cancer [J]. Ann Oncol, 2018, 29(7): 1541-1547.
Fie, £ HR PHTE/HER2 [ 1EFLIRE CDK4/6 4
BB S A 2RI — (R EIERIE %22 (CSCO)
L2 R (2022 RO ffE [J]. LR, 2022,
44(24): 2595-2599.

Braal C L, Jongbloed E M, Wilting S M, et al. Inhibiting
CDK4/6 in breast cancer with Palbociclib, Ribociclib, and
Abemaciclib: Similarities and differences [J]. Drugs,
2021, 81(3): 317-331.

Badran O, Abu Amna M, Turgeman |,
Rhabdomyolysis induced by the interaction between
Ribociclib and statins-case report and literature review [J].
Breast Cancer (Dove Med Press), 2023, 15: 47-50.
Lagampan C, Poovorawan N, Parinyanitikul N. Lactic

et al.

acidosis, a potential toxicity from drug-drug interaction
related to concomitant ribociclib and metformin in
preexisting renal insufficiency: A case report [J]. Cancer
Rep (Hoboken), 2022, 5(8): e1575.

Awidi A S, Bawa'neh H S, Al-Showbaki L N, et al.
Ribociclib causing transient glanzmann thrombasthenia-
like picture: A report of 4 cases [J]. Clin Breast Cancer,
2019, 19(5): €593-e595.

Raschi E, Fusaroli M, Ardizzoni A, et al. Thromboembolic
events with cyclin-dependent Kinase 4/6 inhibitors in the
FDA adverse event reporting system [J]. Cancers (Basel),
2021, 13(8): 1758.

Tripathy D, Im S A, Colleoni M, et al. Ribociclib plus
endocrine therapy for premenopausal women with
hormone-receptor-positive, advanced breast cancer
(MONALEESA-7): Arandomised phase 3 trial [J]. Lancet
Oncol, 2018, 19(7): 904-915.

West M T, Smith C E, Kaempf A, et al. CDK 4/6 inhibitors
are associated with a high incidence of thrombotic events
in women with breast cancer in real-world practice [J]. Eur
J Haematol, 2021, 106(5): 634-642.

R ][22 2 R e R 7 ot B R s, L R 2 AN R
WSOy, BEEEEIR CDKA/6 Hii AT 5] g (7] 5 14 i
JRAIAG A [3]. o FE 259, 2021, 18(10): 1000.
Algwaiz G, Badran A A, Elshenawy M A, et al. Ribociclib-
induced pneumonitis: A case report [J]. Breast Care
(Basel), 2021, 16(3): 307-311.



FEII/HBE 108 2023410 H

AR b A

Drugs & Clinic

Vol. 38 No. 10 October 2023  « 2607

(23]

[24]

[25]

B, X, MRERE, S AIIE A AOBE B 4/6
851 550 AH O M B 4 (0 SCER 0 A [3]. R R 2 s, 2023,
34(3): 355-360.

Peuker C A, Yaghobramzi S, Grunert C, et al. Treatment
with ribociclib shows favourable immunomodulatory
effects in patients with hormone receptor-positive breast
cancer-findings from the RIBECCA trial [J]. Eur J Cancer,
2022, 162: 45-55.

Pasqualoni M, Orlandi A, Palazzo A, et al. Case report:
Vitiligo-like toxicity due to ribociclib during first-line
treatment of metastatic breast cancer: Two cases of

premature interruption of therapy and exceptional

[26]

[27]

[28]

response [J]. Front Oncol, 2023, 13: 1067264.
L&pez-Gdamez V, Yarza R, Mufbz-Gonzdez H, et al.
Ribociclib-related Stevens-Johnson syndrome: Oncologic
awareness, case report, and literature review [J]. J Breast
Cancer, 2019, 22(4): 661-666.

Cicini M P, Ferretti G, Morace N, et al. Second-degree type
2 atrioventricular block requiring permanent cardiac
pacing in patients on CDK4/6 inhibitors: Report of two
cases [J]. Breast Care (Basel), 2022, 17(3): 330-335.
Gulturk I, Yilmaz M, Ozmen A, et al. Ribociclib induced
acute kidney injury: A case report [J]. J Oncol Pharm
Pract, 2021, 27(8): 2023-2026.

[FEmE HR]



