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Immune-related thyroid function abnormality is a prognostic factor for non-small cell lung cancer patients
treated with PD-1 monoclonal antibody
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(Department of Respiratory Medicine, General Hospital of Eastern Theater Command, PLA, Nanjing 210002,
Jiangsu, China)

[Abstract ] Objective To observe the incidence and clinicalcourse of immune checkpoint inhibitor-related thyroid adverse
events in non-small cell lung cancer (NSCLC) patients treated with programmed cell death protein-1 ( PD-1) monoclonal antibody,
and to explore its predictive value for prognosis. Methods We conducted a retrospective study of 94 NSCLC patients who were trea-
ted with PD-1 inhibitors between January 2019 and May 2021 ,in General Hospital of Eastern Theater Command. Frequency of develop-
ment of TFA-IRAEs, its clinical course, and its relationship with progression free survival (PFS) were evaluated. Results 94
NSCLC patients treated with PD-1 inhibitors were enrolled in our study. Among them, 22 patients (23.4% ) developed TFA-IRAE. Ka-
plan-Meier analysis showed that the PFS in patients with TFA-IRAEs (20.23 months vs 9. 33 months, P=0.007) was significantly
longer than those in without TFA-IRAEs. Multivariable Cox regression analysis revealed that occurrence of TFA-IRAEs was an inde-
pendent predictor for better PFS(adjusted hazard ratio 0. 44, 95%¢CI 0.213-0.911, P=0.027). Conclusion TFA-IRAE:s is associ-
ated with enhanced PD-1 inhibitor efficacy in NSCLC patients and it may be a clinical biomarker for antitumor immune response.
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AE/INH Y it 952 ( non-small cell lung cancer, NSCLC)
BETEEHNCATNB~ VI, KL T FARIBTM
BLSs , F0UE AR ; 0 2 70 9K 2l e DR B M 1 fR 3
BN A AT B P A A AE RS TR 1 AR
B E A A 5 A ) (immune checkpoint inhibitors
ICTs) Y H BEAR K A9 B0 T I 30) NSCLC A9 36 77 1
X BEERS . SARER S HZ LT A EE, ICTs 1R
I7 IR E R T ] NSCLC B TG ik Ji A A7 ek (1)
( progression free survival, PFS) F1 & 4 7 i [8]
(overall survival,08) '*® | 1CIs BRI AAT W, {H H
PR R R GE AT e 20 A B R B LR FEE
N, FR Z R A % A AN R 4 (immune-related
adverse event, IRAE) , i] 2 K& fZ ik H W%iE b,
BRI 43 WA B 27 940 I8 R SR AT X TRAE
500 By R i PR BIF 5% 41 1 A e MR A B AT T 2 -1
(programmed cell death protein 1,PD-1) G2 K £ i
TR AR OGN Ay R R R AR R 13% ~
30% "1 Hrf DAG e HE G FFOIR B 2 R 5 (thyroid
function abnormality- immune related adverse event,
TFA-IRAE) f5 & UL, By B 1 BF 50 7 41 1 /9
PD-1 Gfie A5 A i 104 570 5 5 1Y FHOIR IR 2 RE S5
(thyroid function abnormality, TFA) B & Ji R it
109> i AE |0 BF 58 oh U i ik 14.3% &
39. 19" 10 AT R SR PR hy i B 1) B AL X PR
KI5 ( randomized controled trial , RCT) 8 % & 4R 45
TR B AZE RN B o Ok 07 18 52 150 AT, 200 B
PR AR R 0 HL, 78 I PR 1290 21 5 o Xt
A 26 A B SV (immune related adverse event,
IRAE) 114 i -t 2 52 3 3056 J7 28 1 )™ A% 29 i) | Bl
s [ s AR I 4518 A AN T 52 B i AR 1
FHES T W Pk % e Ah, B H ET O Ok, SCEk O T
TFA-IRAE {1l R 32k 2 50U 25 SCHY B8 A X AR
b BIRC A #4558 & B TFA-IRAE 7 fig 5 NSCLC
SRE I UG AR (0 H AT AE R, L,
AT ISR S R A s 30 FVA T Y NSCLC B
TFA-TRAE #Y 52 P % 9% 5 AL PR 1 e, 3 P 4R %%
TFA-IRAE 5 ¥ 728 HUf A AR G

1 SRS J5ik
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ARt ; D27 2 AT R S A A i A 55
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QFEL LRI REAIN 57 5 s @HVIR I A HUIR A
RAGHARIREERIBRE | A B s RGP ; QIS
TKI #EWAYT . AW AR X R B B e B ZE 01 25
TV (HEHES . 2021NZKY-026-01) ,

1.2 ik WEEREEARIGIR TR AR M5 T
JRARBE AR SR B ( performance status, PS) ¥F43 &
HELRE T BRI TNM 20 BEAEVAYT £ (fk
I7 BT RPEIR YT LA IR B T ROTAG
PFS HURBR DD REVEAG 45 5 AR HUR IR 2 BB VT AG
SEE 3l TFA-IRAE 4 G TFA-IRAE 41,
5387 2 4LIE Y PFS,

1.3 FURBRINBEMIITEME  WUHE B T iR PD-1
TOIFATETT T 3 A P AR 5 0T A0 2R 4 T 1 FR IR AR T A
R EC A A4 A2 FHAR BB 3R (TSHY) i 25 HOIR i
K(FT4) , WFER 1 2] 2 ANJE IR PD-1 4 5
TRYT AT T R AR DRI , LB SR I R S
206 1 H, RS &G [ BECKMAN UniCel
Dxl 800 4 [ slifihiFhai &t esie s, W v & 1
IRFE(RE) ey A BR 2 W] ] I 5E i TSH 1 FT4
JKF o TFA-IRAE 5E b S K A s i 5R0G 97 5
I 2 Y2 R DL HCIR AR T RE A DU S, HLHERR I
HAE SRR, AR 0 T [ S 30 25 0 2 45 2R . TSH 52 5%
FERIMBZEEN 0.49~4. 5 mlu/L, FT4 S E K
M2 K 7. 9~17. 2 pmol/L, VI R VAR g 3
AEVHEAE : TSH>4. 5 mIu/L FT4 7.9~17.2 pmol/L;
FUIR R o) fE VAR iE : TSH>4. 5 mlu/L #l FT4 <7.9
pmol/L; VIl IR IR BRI HE T #EAE : TSH<0. 49 mlu/
Ll FT4 7.9 ~ 17.2 pmol/L; B IR AR Th 6 7T F4E
TSH<0. 49 mlu/L fl FT4>17.2 pmol/L, F4fi )1
HUR IR R IMLAE : TSH ZKP IR, FT4 PR T IE# (8
TBR(FT4 <7.9 pmol/L) 5 B4l i) iy HPR R 2% il 5 .
TSH 7KV 1EH , FT4 K TIEH H LR (FT4>17.2
pmol/L) o MRHE 5.0 MG H WA B FAF P br
(commom terminology criteria for adverse events, CT-
CAE) X} TFA-IRAE A9l AR ™ B RR T34
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(IBM, Armonk ,NY , USA) #4774 IE 240 #i i3t
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5/, UP<0.05 AERAGIHEE X,
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(59. 6% ) BF VIR TEZ PD-1 MHIFNAIT N —Z348
J7,17 B (18. 1% ) h 23697, 5 1 (5. 3% ) =4k
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(94.7%) #4232 PD-1 13§ 5 G 83697 1 IR i B
AT . LB DT R E Y 12 AN A (P4
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fiE 22 fl (23.4%) B & K4 TFA-IRAE, TFA-
IRAE ZHA1HE TFA-IRAE Z7EAE 14 k51 AR O
PS VP41 HZ AR A W o I IR 9T 4B AT
BTN A5 5 1 22 S RG22 B XL (P>0.05) ; L4k
TSH /K3 FT4 /KFAE TFA-IRAE 2H & F TFA-IRAE
B 22 F IR TG4 L (P>0.05) 3 W& 2, Logist
B3 B AR (P=0.236) A4k TSH K- (P=
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(IQR),A]
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B RERHOCPE O LA
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64(56~69.25)
81(86.2)/13(13.8)

27(28.7)
9(9.6)
5(5.3)
5(5.3)
2(2.1)
2(2.1)

69(73.4)

71(75.5)
23(24.5)

50(53.2)
44(46.8)

1(1.1)
1(1.1)
36(38.3)
56(59.6)

16(17.0)
56(59.6)
17(18. 1)
5(5.3)
89(94.7)
23(24.5)

9.97(5.02~17.40)

12(8.29~20.82)
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6(6.4)
4(4.3)
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2 ANERRIRIHBEITAE 45 R A BE K a R ES T
A TFA-IRAE 41 TFA-IRAE 41

I AT (n=T72) (n=22) Pl
ERYIM(IQR) , % ] 65(57~70)  61(52~68) 0. 086
YR B/ 2,0 (%) ] 625???;/ ZEZ;;/ 0.175
AR [ (%) ] 0. 935
W AR 53(73.6) 16(72.7)

JE I 19(26.4) 6(27.3)
PS P4 [n( %) ] 0.177
04 52(72.2) 19(86.4)
1~24% 20(27.8) 3(13.6)
LRI [ n(%) ] 0.526
s 37(51.4) 13(59.1)

i 35(48.6) 9(40.9)
(%) ] 0. 686
[~ T4 2(2.8) 0

1181 29(40.3) 7(31.8)

Vi 41(56.9) 15(68.2)
RIEIRTTEE (%) ] 0.536

14 40(55.6) 16(72.7)

24 15(20.8) 2(9.1)
3HRLE 4(5.6) 1(4.5)
il A 13(18.1) 3(13.6)
ST AL 0.95
WG 24(33.3) 7(31.8)

e 44(61.1) 14(63.6)

ke 4(5.6) 1(4.5)
FELL TSH K- 1.33 1.55 0.293
[M(IQR), mluw/L] (0.93~2.20) (1.15~2.81)
HALL FT4 K 11. 60 10.75 0,363

[M(IQR), pmol/L]  (9.82~13.10) (9.22~12.60)

2.3 PD-1 HIHIFIHEXH FRIRTIEE R & B Ia R T
2 TFA-IRAE () & %5 B] (8] v [k PD-1 #1590 )i
S5 12.5 A (DU r 5 3~ 52 J&) . I PR Y sk )
WAL 9 B 8] R 25,86 JA] (DU 43 #X 24 ~ 33.07
JE) I PR B T 8 v 7 2 9 B 1] A 9. 14 J&] (4 4
N3 ~10.57 J&) , M W T I H A7 & B R] R
12.5 J& (Ui 3.79~30.39 J&) . 7E 22 fil 3
TFA-IRAE (JEBEH, B 7 #1(31.8%) & F I A
TR ZIEH YL 1 B g St B 2K F
PREIEH A 8 Bl (36. 4% ) T BEHES HUR IR R
BIT, I3 A 2 B IR IR D RE DGR (1 9%) (2 BilFE
SR BRI FT4 2 19130 22 10 37 11 S FP 98 24 oK 7 A
WRIGIT .

2.3.1 FTHRExwfak oUHRERVENNT
PEFVR R DI RETC I, 5 12508 DA R S dn
#fE ( commom terminology criteria for adverse events,
CTCAE) 534k 1 9. 1 Bl CTCAE 540k 2 9 4 T
H IR 2545 61O 3 XHEVRYT 54 BB TE 7~ 12 AN
R Ry P IR AR T e DR | 75 RS H 2 IR AR
REIBIT ;2 WIREAE 7~15 AN HARBRIIEE A 17
PR IEH

2.3.2 RBATFTREwE AR T HRERE
UG R JC, CTCAE 4348 1 9%, Hod 5 4
BETE 3~39 FNHUR AR DI RE AATIR B IEH . 1 f
BETE 3 JA G &R A W Y IR R D) e Tk (2
e I IRSEFCIB R il = R TERE S Y 6 R G &
J& Ay S ) FROIR B D BEUR (2 ) , T B LA
FFEHURBRSR XHEIRYT . D3 1 BIEETE 6 JHJa &
S AR HUIR R DI RETCHE (1 20) TERES Y 3 JH
Jo A J Ry AR ) HUIR B D BE D8R (2 9) , 75 B Hr 4k
TS 78 AR BRI R YR VR YT o

2.3.3 2HFTKREwERE 2 FHRERVIE
RN HR IR DD REWGE , CTCAE 2290 2 9%, T B4
SRR TR FURBR R RYT

2.3.4 RUGATREWMAE 50 RERYE
BRI PR H R AR D REDRGR . b 2 il ik e oy
WAERHR IR DD REGR (1 %) , R4 THRRIGYT
Horpr 191 28 PR AR S IR g A HT S e St i T 2ok F-
PRZAEH  HAR 2 32 82 W, 43 i By 18 A |
32 J&  AT5AL I PR H AR R T e IR AR A

2.3.5 #44& FT4 2 BIEEHE LI N HLLH FT4
KR T IEH 8 N B, CTCAE 0% ]y 1 9, RETF
FRIRIRIT

2.4 5PFSHXMEZER KRk 16 FilFF AW PD-
L BHIBIT 0B, Gt oA 78 BlAE TR B 1
PFS, H1 i PFS A 10.51 4~ H (U431 %X 6. 15 ~
18.85 1N H) ., &4 TFA-IRAE H 2 H A PFS K
20.23 P H (MU 8 11.66~22.34 A~ H ), KT HK
KM TFA-IRAE )85 (7 PFS 2 9.33 4~ , M
A 5.72~14.82 S H ;P =0.007) , K4 TFA-
IRAE % 5Kk &4z TFA-IRAE M3 Y Kaplan-Meier
M2k WLIE 1, Ui & 2 TFA-IRAE 1 8% PFS 1775
034 (R BRAS B P=0.007) ;PS 0 20U R 5
PS=1 43 25 B9 Kaplan-Meier [ % W 1A 2, 156 BH
PS 0 77 /8 & PFS A7 I B AL (X EURR R 35 P =
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0.03), 7EZL A1 Cox AR i AL 45 AR % | P
S WA R R PS VP41 B 41 T DL K BREAY
PEIRIT LA (1 2.2 L VLG IRYT) (TFA-IRAE
B EAESR (HIIEE 58), TFA-IRAE 1) &4 72
PFS ()20 37 730 P F ( HR 0.44,95% CI 0.213 ~
0.911,P=0.027) , WL 3,

L.OF :Z’Iﬁ
M RENRE
0l Hﬁ—_\ e e
s .4 P=0.007
& 0.6f L
Eul
= 04fF
Bk
0.2}¢
0 B 1 1 1 1 1
0 10 20 30 40
PFSI
1 AEBRRBEIEETEELE RS HES PFS B KM 4
Vi
1ok . PSOI;Si%)
L —IPSAFEF1S
08k L.
W L P=0.03
& 0.6f L .
3 W
= 04+ 1 ‘
S el
0.2}¢ 1. .
0 B 1 1 1 1 1
0 10 20 30 40
PFSI

2 ARG PSESHHEEE PFS B9 KM L& HT

®3 5% PD-1 MEFEFT AR/ NE G BE PFS 18

EHEEZEEETE Cox EASH

(Sl HR(95%CI) P1{H
H 0.44(0.213~0.911) 0. 027
RS Y 1.442(0.781~2. 664) 0.242
PE5 0.781(0.298~2.049) 0.616
PS 14y 1.596(0. 811~3. 142) 0. 176
WA 5 1.466(0.703~3.058) 0. 308
AEHS 0.796(0.445~1. 424) 0. 442
gl 0.837(0.454~1.543) 0. 568
SBEIRTT AL 1.056(0. 632~1.762) 0. 836
3I W ®

G REBI R 6 IT B 7R IR R )2 {1, Bt PD-1
55T TRA B &5 R 2 A A DR i,
AT 58 A8 T 37 G BE A A A I R A T Y

NSCLC f8 7 H G e A A 2 410 700 4H DG HUIR IR A B
A0 e A R PRV 73 1o R R Hx g 1 e ¥ U
PV AE TG, BRAE AT s i 1 o 2R PR T 40
AJE AT (nivolumab ) YA 77 IE /N2 A fifi i B, 4
FEAH & R IR Zh RE B AR 0 & AR RN 14.3% ~
29. 9911 00 RIS LGN A 94 fl45% PD-1 B
UG IT AR/ N0 M it B, 22 1) (23. 4% ) flRFE R
A TRA-IRAE, 5 I 3 22 31 (5] Jo P4 A9F 5 v s 412 38 1Y
TFA-IRAE ) & A Z85EAAH L,

16 R A2 SCHk 438 Y, TFA-IRAE B9 b 57 % 95
[f]h 2. 5~17.5 ™" X nl fig 3 2944 T4 W52
X TFA-IRAE B9 5E S, Bifi 15 Fsf [ 01 b 28 0K TA]
ARWFFE BRTEFEZ PD-1 BHTIATT O AE /N0 it i 9
BE R TFA-IRAE (/9% A BsF 8] A PD-1 #1550 i3 o)
J512.5 JA(3~52 J7) , 53CHkdiiE —3%, 1o, 7E
AWFFE AT T, —B53 (6/13) i VA7 AH S il FIR
HRTIRETCHE (B HE WG PRAY) /B — &5 (2/5) B
FEIRYTAHOC LI R HODR R T BE AR AR 3, 7e s
H R 2 0 T T AR A G R TR T A O 1 IR IR ) i
B HFERrEb s i AR R IGTT . LRGSR
I PREEVTEZS T H 3 PD-1 B30 S e 18T I 75 3h 24
WD AR AR i F R AR Eh R G A, DAEE S i R
GEGE & i i IVROP R [=yAgh

ICIs 19 1 20 6 2 e 28 T MG B T e Y T 7 A%
Ja) MBI R R4 0 15% ~ 60%' . IR EBEW
SV ICTs YARYT T 0 1 DR A= W0 Am 25 9 2 Y i F 5%
() —A S, ARSI R TFA-IRAE X NSCLC &
HRIEIRTT IS M52 M, 25 5 7R & 2E TFA-IRAE
HEH WAL PFS W8 TR & E TFA-IRAE 41/
FH PFS; Hitk— Yy COX £ A % [l 9 23 #7 R
TFA-IRAE % A4 575 & PFS (1940 s7 70 8+, Bk
TEARIEAE NSCLC S35, S Be AH G FHBR B Dy i e it
(%A 5 PFS 19 i 3 K | T el st A o710
RFFRGERGZ 8, BAFWE R PFS B
ER TR SCER i E, X AT BE S LU JE R AR G,
OAMFFE G2t 4341 PFS B [RIBF g A T AN ]
PIBR LA B IV ] NSCLC 3%, 1fi Thuillier 25" Gran-
geon ZET I HF ST R8T IV ) NSCLC #3
QHPEIRITREOR IR, AR W5 48 K 25U (56/
78,71.7%) h —£IA 97 BIR A PD-1 B4, 1M £
Thuillier 457 B 78 1 S ZEIGIT ¥ R 2/3 3R T .
Zhou 2 OVHEGE v 40. 3% () R E R BEIRIT R 2 4
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MEHE PSP K T4 T 2 43, 1Ml Zhou 55+
geon Ll R A3 I 29. 3% (6. 8% 1 3 PS 1
IRTET 257,

ARFGEAAFE— LR R YE B Je A 55 o0 B

O BRI 5T, BEAR AR X 45 /N s FLUR B SR AT 5%
/R TFA-IRAE £ (1) PFS B0t IR 4 i E K {5
JEATIARAR B B Y BERS TN TFA-IRAE &4 57519
AR ED) ATy we 1 RS A BT RS oY R4 7 10—
R RUSAESE, i ET7 ik A 167 Bt
R, I RBIF ST AT TN SO FREHED 6 Hh U 25 B I AR
HNEE, R BE N A AL
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