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YIREREAS (thyroiddysfunction, TD) Bl REE S KA AL R ZE 0¥, Jitk WERBHZEAE— ARER 2019
AF 1 H E 2022 4F 6 AEBEIFAT ICIs VAYT7 G 10 157 B i3, RABJE A KA TD 43 AR MR D RE I 5 41 L) e/
RIRTIRE R H 4. FEWCR IR AR D BE I 3 AN 58 253 500k S8 il AB A, P RHAILII 58 B & M 56 — AR =B
P B AR B Ve g X IR, RIS R e . AR . R B 1CTs 25080 . FZTTFAR s | o fbyr s 46 3k
RERL, APTEREIFE . AR . FURIREE AT TR R, X 3 U B AHSCHR PR AT ST = b,
FFODR B S B 1 7 20 R0 -5 8 4 A X BB 20 Hr S 48 ] ICTs 31 TD fUifs RAFIE A R fEm IR . 858 (D1E
157 il F ICTs YY1, 58 11(36.9%) i BLF AR IR ThRE S8, JLrb IR BRTN B HGRAE (£ 58 0 F ik ) 39 441,
FOR IR D RETTHEAE (LG H T0)9 1), BRAIAHOCHUMA R 10 6] (2)XTHURIRIIGEIE# 2 . HURIRTh e =8 A
KXt IR 3 HBARHEAT 00T, S5 R48R 3 AR . 12 FRIRIR I E (thyroidstimulatinghormone, TSH ) FEZE /K-
TS = T IR R ISR (freetriiodothyronine, FT3) 328 /K145 B & i (aspartatetransaminase,  AST ) 7K [L#E,
ZRAEGIHE X (P<0.05); FARMRTIEEIE H 415 FARIR DI A8 4 41 TSH 364k . BUT L i, ZRWA45%
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[Abstract] Objective To investigate the clinical characteristics and risk factors of thyroid dysfunction(TD)
in malignant tumor patients treated with immune checkpoint inhibitors( ICIs). Methods A total of 157 cancer
patients who were hospitalized and received ICls treatment in the First People's Hospital of Yunnan Province from
January 2019 to June 2022 were collected and divided into the normal thyroid function group and abnormal thyroid
function group based on whether TD had occurred. Fifty—eight patients with the normal thyroid function and 58
patients with the abnormal thyroid function were selected, and 58 healthy adults who underwent the physical

examination in our hospital were randomly selected as the control group. The baseline data on the gender, age,
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tumor and ICls type, history of surgery before medication, history of radiotherapy and chemotherapy, and the
related indicators of liver and kidney function, blood lipids, thyroid hormone levels and so on were collected. The
relevant indicators of the three groups were statistically analyzed, and the normal thyroid function group and
abnormal thyroid function group were compared to evaluate the clinical characteristics and related risk factors of TD
caused by ICIs. Results 1. Among 157 patients treated with ICIs, 58 cases(36.9%) had thyroid dysfunction,
including 39 cases of hypothyroidism(including subclinical hypothyroidism), 9 cases of hyperthyroidism(including
subclinical hyperthyroidism), and 10 cases of pure related antibody abnormality. 2. The analysis of the data of the
normal thyroid function group, the abnormal thyroid function group and the control group showed that the age,
thyroid stimulating hormone( TSH), and thyroid function of the three groups were significantly different. TSH)
baseline level, free triiodothyronine( FT3) baseline level and aspartate transaminase( AST) baseline level were
statistically different(P < 0.05). There were significant differences in TSH baseline and radiotherapy history between
the normal thyroid function group and the abnormal thyroid function group( P < 0.05) ; Multivariate analysis showed
that the radiotherapy history( OR=7.291, 95%CI= 1.579-33.663, P < .05), baseline TSH level( OR=3.917,
95%CI= 1.697-9.038, P < 0.05) were the independent risk factors for thyroid dysfunction in cancer patients after
ICIs treatment. Conclusion Hypothyroidism is the most common type of TD caused by ICls in cancer patients. The

baseline TSH level and the history of radiotherapy are the independent risk factors for thyroid dysfunction.
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FHEAFEREFEILT-E H 1(programmed death-1,
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1.1 HRJIK

LB P o3 B = B A 5 — AN RS BE 2019 4F 1 H
2022 4 6 A EBE AT ICIs 367 10 157 1) i g
B, WRAEET &4 TD 7 R BRI Th g 1F % 41
M., EBRHFREDRIEEA ., W dn
B 58 il B, FERENLINI 58 151 fr) £ B R AR A
FAE R IR, dF ICTs f B A2 bR o %)
(DGR A, © ML h A Bk g i
H o, OF Tl B AR R AN HL IR AR A ICTs 36T 5
(2)#23Z 1CIs 3577 AT HUR IR T 58 S5 40 2= F8 bR 154
(3) BE A RAEANBE (3 ICIs 3897, HFAE =T A
B NREREZTZE /D 2 A4 JE & ICs B
FRIRIT s (4) B ) TR OB 1Y o HEBR R I
(1) ALLRTEA FUR IR A 0 ; (2) /™
B il B S PN A A 4 B R A
ARHFFE A EEPER G, i RIS B2 B S BORARAE,
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AIAEAN 8 AR 15 R B BT 5 T A 7 I R Rk 1Y 43
PrAnfE A .
1.2 ICISBITAHZE

B A TR RE A YA 52 R B A A A
VK FHGIT . BRRESR R 200 mg, /K
1 30 ~60 min, FHZ5 A4 3 A 1k, 7EiR)T
HI SRS W B AT AR IR D R I 2 o IRl il B A
HEBEN—Mm KR, HhadgtEn . g2
ICIs JRYT TR AR I AU AR IS idRg M 1CTs 2888 | JRYT
SRR kT s A, W TR A 1AM A
M-S W s . mAs . R A DG R K
SEAH TR o
1.3 SEI4r4H

HRAEAETRYT L R b A2 ARG 3 R
DIRE S il R R, B 285 430 HUIR R D RE =
WL (n=58 151 ) . HAR B 2 8 1E % 4H (n=58 f3i] ) |
XF REZH (n=58 i) 3 41,
1.4 FEFHERAES

(D HURBRDIBEIE S « T H ICIs {97 ot # v,
A HH R i i 2= ( thyroid stimulating hormone, TSH) .
Bt AR M ok S 1k W) B H B Bt AR ( anti-thyroid
peroxidase autoantibody, TPOAb) . T H IR B BR 2R
=E N anti—thyroglobulin antibody, TGAb) 7K~F1F
W (2) FURIRIhBE =% (] ICIs WG Y7 i /v
I TSH, TGAb, TPOAb /K54 .
1.5 #ilAERISHFRE

Ak 2 R OGS A A R D AR B fig
FOCHE bR, TSH IEH {5 0.27 ~4.20 mIU/L, iF
25 HUIR iR 2R (free thyroxine, FT4) 1F % v [l 12.0 ~
22.0 pmol/L, {i# 25 = Hl R Bt )5 2 R (free triiodo—
thyronine, FT3)IEH75/E 3.1~ 6.8 pmol/L,, TGAb IE
HIEF<115 [U/mL, TPOAb IE# 5/ < 34 IU/mL.
AR R AR R A B LA 528, (D Is R
ARBRIIRETCHERL . TSH R TIEHR /K, FT4 5 FT3
Frir s (2) WG R HUR PR T Be T #4 . TSHAR T
IEHAKCE, FT4, FT31EH ; (3) IR HUAR IR D 6e
IR B . TSH i TIE# K-F, FT4 8 FT3 T F&;
(4) WP R AR AR DI REISGR Y . TSH = T 1EH 7K,
FT4. FT3 IE¥; (5)HaififksH . U TCGADb 5
(F1)TPOAb F1 .
1.6 ZitzEabiE

fili Fi SPSS25.0 ZE it #) A 0 Bt 0 Hr o iR ¢
BER P ATRRAE PR E, — K MIERI T, LU
B+ bRifE2E (x+5) RN, T3 — RS04 L L
(PO B IM(Pys, Pos)] Formo thaGek 22
BT ARG RS HO 225 P EdE, Welch

R 30 T A5G IE S AR 2 7 25 55 PR 058
S EOB KL IS F TR IE A0 08, P L
] Bonferroni #5455, it n(% ) R FRTHEFR,
ZH 8] He3E 0 FH R O R B0 BY Fisher KA HER L7 1E .
52 K 2R 50 M1 F 98 Logistic M H 4387, L P<
0.05 NZERAGIFE L.

2 #R

21 —H@AER

TE R A N/ 157 ) g i85 v, AR IR TR
14 ~78 % Z [8] , % ICIs iR JT I F ¥ 4F %
(56.34+096) %, BB HELLHEETL, H
VR 107 6, Lotk 50 5, A A R K i
R 2, FEAREME 77 61(49.0%), #HE
o 110 (7.0%), W 16 61 (102%), =45 14
%1 (8.9%), FHAth BN MR 39 41 (24.8%) ., £ N
B ICIS AU, A4 # #:52 PD-1 5 PD-LI
R G YT, o B S R S N R ST 56
(35.7%), {5l Bg 40 1)(25.5%), 6Bk
Pt 44 11 (28.0%), MATERIZR LT 8 141 (5.1%), *F
Fig 3 ) BT 70 (4.5%), BE AR R JE BBt 2 B
(1.3%), W3 1.

1 ICIsBTEENERER (k+£5)/m(%)]

Tab.1 Basic information of patients treated with ICIs

[(x+5)/n(%)]

AT H Bl

TR (S) 56.34+0.96

5] 5 107(68.2)
& 50(31.8)

Jihyeg 2 7y i) 77(49.0)
N e 11(7.0)
i ] 16(10.2)
B 14(8.9)
A7) 8(5.1)
WAPR Z2 T e 5(3.2)
B 5(3.2)
A e 21(13.4)

TS KA ER AT 56(35.7)
{1 ) BT 40(25.5)
BB AT 44(28.0)
RS T 7(4.5)
AR B ST 8(5.1)
JEARAIIE HpT 2(1.3)

I AR 378 U 19(12.1)
W 20(12.7)
It 7(4.5)
WHIT 2(1.3)
PRAGHT AR SR 10(6.4)
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157 i A1 1CIs ¥ 97 /9 & &, A 58 13
(36.9%) B35 &A= A HUIR BRI e S 4, o FAR
B 33 R U 1R A 2 i G v LY FOR IR D RE S
K, HAPA 20 1 (12.7%) H3# 5 HE 0 I AR FAR
FRIIREDE , 19 1] (12.1%) £ 35 & A I PR FFOR
DIResiR , 241 (1.3%) 835 & A TG PR F AR B o)
RETCHE, 7191(4.5%) M35 % HE i PR FHAR R D e T
#E, 10 611(6.4%) B35 KA Pk, Wk 1.
23 3ABERAREFELLER

FOR BRI RE S 9 2H . HUIR R DD BB AE 5 2H Soxt
BEAL 3 B IEAT 00T, S5 RELR A | TSH 3k
2. FT3 R4k | @E%ﬁ@ﬁ(%partate transaminase,

AST) Fe 8 22 S A Geit 2 T L (P < 0.05); Tk
. FT4 L2k | 1A (glucose, G). 28N 5% & [
(alanine aminotransferase, ALT). i\ fH & EE(chole—
sterol total, TC). HH =g (glycerin trilaurate, TG).,
R 2% A (blood urea nitrogen, BUN). WLEF (creati-
nine, Cr) 225G (P> 0.05), XA
SCEYFEBRFEAT P LA R B, AR BRZH AT e
WAh, AFW . TSHJEZL | FT3 JL2k 2 A 4tit
FEN(P<0.05); EX AP FHEA T, 45
By . FT3JEZL | AST, ZRA G E L (P<
0.05); WIIEH HAMP IS A rp, TSH L
BT, ERAGEIFEX(P<0.05), WLk 2,
%3

F2 SHBEIRKRERDM (n(%)/(Xx5)/M(Py, Prs)]
Tab.2 The clinical data of the three groups were analyzed [n(%)/(X+ s)/M(P,s, P;s)]

BIRE| XTI (n=58) H DI IE# 4 (n=58) H I 5% 4 (n=58) x¥/F/H P
P51 7.310 0.120

3 30(51.7) 42(72.4) 36(62.1)

'8 28(48.3) 16(27.6) 22(37.9)
HR (%) 40.00(33.75, 47.25)%  58.50(51.00, 65.25) 57.00(50.00, 66.00) 62.183 <0.001*
TSHAEZ (mIU/L) 2.25(1.65, 2.81) 1.41(1.03, 2.16)* 2.33(1.67, 3.19) 16.238 <0.001"
FT3%2k (pmol/L) 5.07£0.51% 4.41£0.77 4.34+0.82 16.818 <0.001"
G(mmol/L) 5.10(4.88, 5.40) 5.20(4.75, 5.70) 5.10(4.70, 6.10) 0.321 0.852
FT452% (pmol/L) 16.18+1.76 15.5143.20 15.61+3.04 3271 0.374
AST(U/L) 20.00(18.00, 23.00)" 23.00(17.75, 27.25) 25.5(18.75, 35.00) 11.525 0.003"
ALT(U/L) 18.50(14.00, 27.50) 19.50(13.00, 28.00) 20.50(13.00, 31.88) 0.192 0.908
TC(mmol/L) 5.18(4.53, 5.71) 4.41(3.67, 5.47) 5.17(3.90, 5.75) 4.976 0.083
TG(mmol/L) 1.41(0.92, 2.23) 1.28(0.94, 1.70) 1.46(1.06, 2.25) 1.167 0.558
BUN(mmol/L) 5.05(4.30, 5.80) 4.60(3.80, 6.23) 5.10(3.80, 6.23) 1.027 0.598
CR(pmol/L) 67.00(55.75, 78.00) 69.00(59.00, 79.00) 67.50(59.00, 85.00) 1.023 0.599

S5HIIEFA A, 4P <0.05; SHIRH A LI, P < 0.05;"P < 0.05,

®3 BRHERESRIISEARBIN (%))

Tab.3 Data analysis of the normal thyroid function group and the abnormal thyroid function group [n(%)]

BYRE| H I IE# 4 (n=45) I 55 (n=45) 7 P
SR
=la 26(44.8) 31(53.4) 0.863 0.353
<la 32(55.2) 27(46.6)
FARECH) 23(39.7) 35(43.1) 1.142 0.706
7 () 44(75.9) 43(74.1) 0.046 0.830
T CR) 10(17.2) 23(39.7) 7.157 0.007*

'P<0.05,
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24 BEER ICIs3IEFRIRINBERERANERX
EZSHER
i 3 Logistic [ JH 8L 7 A 22 B, )7 52
( OR=7.291, 95%CI=1.579 ~33.663, P < 0.05) .

2% TSH 7K (OR=3.917, 95%CI=1.697 ~9.038,
P<0.05) /27 A HURBR DI RE 5 5 A0S fE s R &R
BEA: A T sl . JE2k TSH K E & i F m 455 1
BHVRIRIIBE S H, W 4.

x4 BRBRUESECERRZENSERSTER

Tab.4 Results of multivariate analysis of risk factors for thyroid dysfunction

i B SE Wald y* OR 95%CI P
PRI 0.554 0.681 0.661 1.740 0.458 ~ 6.612 0.416
R —0.056 0.032 3.060 0.946 0.888 ~2.147 0.080
WtE(=1a) -0.623 0.708 0.775 0.536 0.134 ~2.147 0.379
FARLCH) 0.130 0.629 0.042 1.138 0.332 ~3.907 0.837
ey s () —0.654 0.739 0.783 0.520 0.122~2.214 0.376
s R 1.987 0.781 6.478 7.291 1.579 ~ 33.663 0.011"
TSH3EZE 1.365 0.427 10.238 3.917 1.697 ~ 9.038 0.001"
FT4%:2k 0.033 0.104 0.098 1.033 0.842 ~ 1.267 0.755
FT33E4k —0.556 0.495 1.262 0.574 0.217 ~ 1.513 0.261
"P<0.05,
3 g RBHVIR R D BB OB AE 5 1CLIRYT Z R 7R R 1

I1CTs B BIE -5 1% 40 B A 40 B B s 25 Fn o+
O 25 A RKARTE, BT BRI 38
FURBRANTEAR . RS FE, AR RS
fO PR irAEs 13X R R E5 R i T ek o
200 i A [ S B B 3 2R G X A B B DR AR 25 SR 170
v PN 43 A 7 S i WL A G AR 22—, T
TCTs 5% U A4 IR F D2 F R R s 780, FE AR
g, PR R A ICTs YR YT R 1R M 6
TD i)k H: % 37.8%. Horesh 251 Wil 107 45115
A /N4 i Bt 1 i ICTs YRYT I R % R R 37 4
(34.6%) 8 &L HFARIRINBERIS, Percik %51
WG — 5 = G aE O B I PR, PRAY f0 2
BT S HRBR 2 0 A% 39.9%(301/754),
X5 AHIF 5T S5 SR AL . AR B 5T 1Y 4R s il
P PD-1 I6 97 WAL B8 5 51 L f 2 A1 5% FR R 2
e K EF N 14%, 1 Ruggeri 2512 48
T —Hun Az 1CTs 1R YT B[R] S 988 AE £ BA
FI R IR irAE 1R A58 29%, FEIR A
HUIRAR irAE & A2 R AN AT 585 98 AR AR 52 X% 0
WA AR —E k&R, HAKM S A I1CIs
18 TD 1R A58, (HAS & A0 R BE A2 DG .
AWFFT 45 RN & A HOR IR T BE B A 1) 28 7
R BEVSE (A5 FF k) Frehe L, Herp LR Y
PLUHF5 B — L IR R . MRE A 5T

%Hj [13]O

[ B X6 TCTs Y697 5 | RS FE R B T e s i 1) A G
HZEHATT, AR EZBH UEFAS5H &
WA R . AR R TORER L BEEL FT3
KA FELE FT4 T4 iT2¢ 75 L. Campredon & l14]
WF 5% 4 B & A B2 A DG HOIR R T BB B A 1 R £
TEZ T B, HERERFER. B2 Baek %
T B IR &I N S B A7 1CTs G718 AT [w]
JBSE 1 43 AT 2% B H ) AE H AL T SR 4 22 ) G AR
W% PR B AE SR A W S, AW LB
HIONEW A S H o 2w 2 dz e . Frk
Gt R R R SCED @ i
127 LA PD1 #1500 Ay S e i 97 0 e f8 3 2 91
WEER T 1 a B EERY) LAETRRIIGE S,
R (=1 a) &R A FREYIfE S w M EREE,
MEAREEAH FARL LG 4225 . BRILLI %0
5 &I, (R ICIs I Y7 AT YL TSH ZKF-Fidt
FHOBR A S B AR BR P 2 il 1CTs S5 5 R HAR B )
e W ST fE B R 2 o Pollack 4517 i 58 & #R
FFOBR B Dy 68 S 114 £ A LU IE 7 IR IR D BB AE H
BB FE L TSH 8, 24 TSH > 2.19 mIU/L B {i
HICIs {67 G B4 5 RAEWRIRDIRe 5% . A
SO R A T R, 5 PD-1 Bt
BT A W HUR AR AR DGR R F 4 R A A0 G . A
5 LR A — 8o, FRWEOT R Rk
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TSH 7K HUAR BRI RE & A S O S fE R R
BEAEA T s . B TSH K PRI EER S &
A AR BRIIRES ¥

i LR, 1CTs J677 i J 35 T A A HR
DRS00 AR, FE R i DL A AN R
JO7, - PRI FRCBR R 0 B 1t 00 1Ol i A 432 1CTs
)7 I A FEZ S A A —30 0y, XA
J7 S TSH LK i ) A8 T 2ot A 0y it
M, A AT iR T T, A
TR R W R 252 A DA R ehE B AT
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