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[ Abstract] Objective To analyze the characteristics of hypothyroidism caused by immune
checkpoint inhibitors (ICIs) based on data from the U.S. FDA Adverse Event Reporting System
(FAERS), focusing on the median onset time, clinical outcomes, reporting countries, and other relevant
features of ICI-induced hypothyroidism. Methods Adverse event reports related to hypothyroidism
associated with ICIs were extracted from the FAERS database covering the period from January 2004 to
December 2024. The association between ICIs and hypothyroidism was evaluated using reporting odds
ratio (ROR), proportional reporting ratio (PRR), Bayesian Confidence Propagation Neural Network
(BCPNN), and Multi-item Gamma Poisson Shrinker (MGPS). Patterns in the onset of hypothyroidism
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were also analyzed. Results A total of 4,091 hypothyroidism reports identified ICIs as the suspected drug. Reports
related to tremelimumab were excluded from signal analysis due to fewer than three cases. The classification of
reported hypothyroidism cases was as follows: autoimmune hypothyroidism (76 cases), central hypothyroidism (29
cases), generalized thyroid hormone resistance (0 cases), goitrous hypothyroidism (3,354 cases), immune-mediated
hypothyroidism (563 cases), myxedema (14 cases), myxedema coma (0 cases), postoperative hypothyroidism (2
cases), primary hypothyroidism (46 cases), thyroid atrophy (3 cases), and TSH deficiency (4 cases). The median time
to onset of hypothyroidism induced by ICIs was 44 days, with a mean onset time of 85.61 days. Conclusion This
study reveals the risk of hypothyroidism and its clinical features caused by different ICIs through analysis of the

FAERS database. Pharmacists are advised to be more cautious in the treatment of hypothyroidism caused by ICIs and

pharmaceutical monitoring to ensure the safety of patients' treatment.
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Table 4. Clinical characteristics of reported hypothyroidism adverse events associated with ICls
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Table 5. Association between different treatment regimens and hypothyroidism

ESLYEA A% ROR (95%CI ) PRR ( RKJ7{E) EBGM (EBGO5) BCPNN (1€025)
PRI R BT 475 1591 (14.53, 17.43) 15.78 (6476.91 ) 15.55 (14.41) 3.78
(IR ETN 33 1333 (9.46, 18.78) 13.24 (373.19) 13.23 (9.93) 2.78
[EESIFIEE S 30 9.87 (6.89, 14.13) 9.82 (237.61) 9.81 (7.27) 2.41
E2r LN 10 11.50 (6.17, 21.42) 11.43 (95.12) 11.42 (6.78) 1.68
BRI AT 171 13.09 (11.25, 15.22) 13 (1880.74) 1291 (11.38) 3.37
ARUNEET 396 16.46 (14.90, 18.18) 16.32 (5622.58) 16.12 (14.83) 3.81
BTy R 1325 14.48 (13.70, 15.31) 14.38 (15777.13) 13.79 (13.17) 3.69
AT B BT 1651 22.02 (20.95, 23.15) 21.78 (30955.40) 20.64 (19.80) 4.28

https://yxqy.whuznhmedj.com



1190

RUUHEAT RN, BRGSO AT
g, BRI S,

3 it

AWFE 8 o % 25 B FAERS £ 8 (19 93 M 48
7N T 1CTs R YAEiR 7 b 7 vh S 3 HUR R ) B
IR &R, MR A SOk, 1CTs 3R AT HR
PRoyrekErs (R RZHOEH ) EHEAEHLE
6~10 N, (BRI EIRIr IR )E 7 d &4,
B AT gk 3 4R NN ARHFSE P ICTs SEUFIAY
R 44 d, “FIE 85.61 d, 53Uk
s AR I RIAHAT, X RBIR Z BB HTEIA
J7 UG I TLE 2 LA H N AT g 2s 30 B etk
X O i FB o B A T T d:, 3 R RERZ )
BUBRIE ST AIRCR . DRI, KBSt ) W R = 5%
FRA RSB CEE,

FE ICIs 37 Z BORE B A7 3L At FCR AR T B
PIPEAL B, XA B PR T M R R 4R
R ZS - 2 A B IR, BFSE B, ICTs 3R
7 )5 BRI ILAS F 2 Bk A v U3, R
A=A M ] A A AR 1 HIR RS R KO 3
S IR BEIR, REAS 3 ARG PR R R ) R i
AR 5P 10 THT S R D) e PR 2 B3 L H
97 WEIRTE  RRERE R, AERL R A AR
P X SEERR T RE S 2RISR
KGR @ A Ay, TR BAH JCRE AR s A
e

FEXTE A R IR BRI A 3, R R
RIATT T WEIRYT ik, WHoE M, AR
MR R WURIA YT R IR DI BB LR 1 B e 254 . %
YA B TANTEHUR BRI ER . 4ERRAR A IE # AR
WTIRE. VAT AR, R A AR AR 1 R
PRIDBERIZE R, PR, DIBOR IR K
AR IE BN . XA TR AR
TIRITROR, BREW/ D25 RN o IRIRZY
IR P 08 I VI %) MV X6 T 4 £ 3 R R T
FIFaE B, [ENS K I IR YT Iy otk >
AR KA

1CTs 51 2 Y P 73 W6 g P s Ly DL B AN LR
Z—, Y40% W% ICIs IRYF U R T e %2
FINW RGN B A5 U, XA
AT HUR IR DIREGR . B DARThaEA 4.
PR A, o HUIR BR D g DaiaR J2 5 i H UL 1A 4

Frontiers in Pharmaceutical Sciences, Jul. 2025, Vol. 29, No.7

WAREIR ST, R4S ICLs A9 P4 I M3 i A7 1
RILE] A () HOR R T R RGR A — i BB LT L E
b W IR A A S L

FE ICTs YR Y7 v, ol T L0 A G 92 g 1 AL
i, HCARBRL ST Be o e Bt i H bR, 23
HUIR BRI REIRGR 1 &2 . AR g R s, H
PRI REVRGE B 7 AR IR 42 d, HZ240UR
HAERIT R 5 LA 2= LA H 2 B G E
Ko X— KB5S S —2, BRI
T ICIs TEXREETRYT TH B N - B MR . PRI,
= AR N AE AT o R PO s R R IR T R B
W, EHRFERIT RN 6 2 12 J8 P K A
P HUAR B R AT HUIR BR K, DA S i) e 3
TER BUIR IR S AERGE . 1CTs B G i 78 2 0T
RIS — 5, XTI
FPE e Z AR 0 A AR B E T T 17 FlOR
FREERE AL, I S5FR. YT . s
7 — A R FEE VAT I SEA S A 1 O RE 22
1CTs 5250 F a0 AR , 68 o g v el — 2 4 T A U
SRR 2R LU B b U VAR R B RN I A T
T, ELAHE I Sy 2B B 8 R 1 YA FOIR
PR ZE RN FEOR R 2ok i A FIR AR T BE, A IR
AIE B R - ) o

A58 1o 42 48 FAERS 048 )% 43 17 ICIs
S 2R AR T BE ISR 1 I PRAFIE S R R,
FEAE—LERIBR I . —J& FAERS 304 B A GEAH
KGN BB, BT A IR Lol kP
NP PR &RV AR TR 1Al .
FAERS $48 E rp B RS2 g 45 v e/ j 8 1 A
B HEAIAL A IR, X &R e SL Al
MERf I . — &R B RN 4R S i b e B S A7
TEFER | XS 7 1CTs S35 UK IR T e IR 1Y
B RAERR BJE, FAERS B R B
TR ROV T RE S th Z AR 24 R 51, Nhg
T S2: i E AR 259 S 300 BRI Sh REGE

gi b, ARG — P A Ak W
M- BOFYR YT A, AR e R IR YT AR A
FERUER . BEALE ] 1CLs VAT 7 i R b B IR AR
A, KPR R B R EA T, A
hy R AR AL A T A T RS -
S Xk

1 U.S. Food and Drug Administration. FDA's Adverse Event
Reporting System (FAERS)[EB/OL]. (2024-11-08) [2024-11-

https://yxqy.whuznhmedj.com



2y

#

sy

BIiE 2025 7 B 2955 74

[\

09]. https://www.fda.gov/drugs/surveillance/fdas—adverse—event—
reporting—system—faers.

FE, B IEIRT . R A MR R A R SO Y
BRI AL [J]. WAL ERFR 254 |, 2021, 42(3): 249-255.
[Niu ZC, Wang L, Wang ZY. Expert consensus on management
of immune checkpoint inhibitor-related adverse reactions[J].
Journal of Hebei Medical University, 2021, 42(3): 249-255.] DOI:
10.3969/}.issn.1007-3205.2021.03.001.

WRHTRE . St e s R 0RO A -0 RS A G PR B
RAEFGMH RS (D] FUM : #2021, DOL: 10.27461/
d.enki.gzjdx.2021.003668.

Cardona Z, Sosman JA, Chandra S, et al. Endocrine side effects
of immune checkpoint inhibitors[J]. Front Endocrinol (Lausanne),
2023, 14: 1157805. DOI: 10.1210/j¢.2012-4075.

Kennedy OJ, Ali N, Lee R, et al. Thyroid dysfunction after immune
checkpoint inhibitors in a single—centre UK pan—cancer cohort:
a retrospective study[J]. Eur J Cancer, 2024, 202: 113949. DOI:
10.1016/j.ejca.2024.113949.

Vardarli I, Tan S, Brandenburg T, et al. Risk and incidence of
endocrine immune-related adverse effects under checkpoint
inhibitor mono— or combination therapy in solid tumors: a meta—
analysis of randomized controlled trials[J]. J Clin Endocrinol
Metab, 2024, 109(4): 1132-1144. DOI: 10.1210/clinem/dgad670.

Singh N, Hocking AM, Buckner JH. Immune-related adverse
events after immune check point inhibitors: understanding the
intersection with autoimmunity[J]. Immunol Rev, 2023, 318(1):
81-88. DOI: 10.1111/imr.13247.

Yamauchi I, Yabe D. Best practices in the management of thyroid
dysfunction induced by immune checkpoint inhibitors[J]. Eur

Thyroid J, 2025, 14(1): €240328. DOI: 10.1530/ET]-24-0328.

https://yxqy.whuznhmedj.com

11

12

14

15

1191

Chen H, Yuhang D, And Shan Y. Post—-marketing safety
monitoring of tirzepatide: a pharmacovigilance study based on
the FAERS database[J]. Expert Opin Drug Saf, 2025, 1-9. DOI:
10.1080/14740338.2025.2468860.

Lee H, Hodi FS, Giobbie-Hurder A, et al. Characterization
of thyroid disorders in patients receiving immune checkpoint
inhibition therapy[J]. Cancer Immunol Res, 2017, 5(12): 1133-
1140. DOI: 10.1158/2326-6066.CIR-17-0208.

Paschou SA, Stefanaki K, Psaltopoulou T, et al. How
we treat endocrine complications of immune checkpoint
inhibitors[J]. ESMO Open, 2021, 6(1): 100011 . DOI: 10.1016/
j.esmoop.2020.100011.

Ettleson MD, Raine A, Batistuzzo A, et al. Brain fog in
hypothyroidism: understanding the patient's perspective[]].
Endocrine Practice, 2022, 28(3): 257-264. DOI: 10.1016/
j-eprac.2021.12.003.

Kahaly GJ, Gottwald-Hostalek U. Use of levothyroxine in the
management of hypothyroidism: a historical perspective[J]. Front
Endocrinol (Lausanne), 2022, 13: 1054983. DOI: 10.3389/
fendo.2022.1054983.

Panagiotou E, Ntouraki S, Vathiotis IA, et al. Endocrine immune—
related adverse events are independent predictors of survival in
patients with lung cancer[J]. 2024, 16(9): 1764. DOI: 10.3390/
cancers16091764.

Mc Neil V, Lee SW. Advancing cancer treatment: a review of

immune checkpoint inhibitors and combination strategies[J]. Cancers

(Basel), 2025, 17(9): 1408. DOI: 10.3390/cancers17091408.

Yk B 202445 11 A 12 B BREIER: 2025402 A 25 H
A 2 Ik


https://www.fda.gov/drugs/surveillance/fdas-adverse-event-reporting-system-faers
https://www.fda.gov/drugs/surveillance/fdas-adverse-event-reporting-system-faers
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEWhieWtkeHhiMjAyMTAzMDAxGghlM3pkdHB6ZQ%3D%3D
https://d.wanfangdata.com.cn/thesis/CiBUaGVzaXNOZXdTMjAyNTA2MTMyMDI1MDYxMzE2MTkxNhIJRDAyOTMzMzU2Ggg3b2l0anp0OQ%3D%3D
https://d.wanfangdata.com.cn/thesis/CiBUaGVzaXNOZXdTMjAyNTA2MTMyMDI1MDYxMzE2MTkxNhIJRDAyOTMzMzU2Ggg3b2l0anp0OQ%3D%3D
https://pubmed.ncbi.nlm.nih.gov/37251665/
https://pubmed.ncbi.nlm.nih.gov/38432099/
https://pubmed.ncbi.nlm.nih.gov/37967245/
https://pubmed.ncbi.nlm.nih.gov/37493210/
https://pubmed.ncbi.nlm.nih.gov/39792969/
https://pubmed.ncbi.nlm.nih.gov/40037695/
https://pubmed.ncbi.nlm.nih.gov/29079654/
https://pubmed.ncbi.nlm.nih.gov/33399077/
https://pubmed.ncbi.nlm.nih.gov/33399077/
https://pubmed.ncbi.nlm.nih.gov/34890786/
https://pubmed.ncbi.nlm.nih.gov/34890786/
https://pubmed.ncbi.nlm.nih.gov/36407302/
https://pubmed.ncbi.nlm.nih.gov/36407302/
https://pubmed.ncbi.nlm.nih.gov/38730716/
https://pubmed.ncbi.nlm.nih.gov/38730716/
https://pubmed.ncbi.nlm.nih.gov/40361336/

