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(FE] a« FHiTaEma Sif 5 (immune checkpoint inhibitors, ICIs) 75 & 1Y 34K T GE U 1B AY I AR 4R AE
Fik AN 2019 4 1 F 2 2022 4F 6 A 765 B RS FE il B Be N 20 W EHZIE 94 ICTs )5 H IR T BRIGR (1 %5
JEiIEE R, A0 AT ICTs AHOCTRAR T BEIGR (IR RREL . LI B LE R . AR, 4 & LA 23 g, Hop B4k
134 (53.5%) . &k 1041 (43.5%) , SE4ER (59.5+11.8) %, ICIs fUdERFYESET- 244K | (PD-1) BAHMAAME T
WRELANA ARSI 4 (CTLA-4) Fdt, 23 B E Y H Bk AR LR B Re iR, oA B AP DR e . 3R S Ak -
FORAR G 3 41 (13.0% ) 5 HURBRIDBEIE® & 11 4] (47.8% ) 5 B ICTs AHSC Ak HUIRAR S REIGE 9 7] (39.1%) . 2
ReTeh - R 4 61 (17.4%) o 24 ICIs HCTRRIIREINR FE R 4k & 1 B F IR RINREGR, #5588 R i -
PR ARG . A - PEARSH, o nT (RIS B R R R AR AR 0, A S BHPRAS 1CTs TRY7 o R AR S S AR D RE AT Bh T = o s
TRIT I A
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Clinical characteristics of hypopituitarism induced by immune checkpoint inhibitors

ZHANG Lei, LI Xiao-mu, CHEN Hong’
Department of Endocrinology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract ]| Objective To explore the clinical features of hypopitutarism induced by immune checkpoint inhibitors (ICIs)
in patients with cancer. Methods A retrospective study was conducted to analyze the clinical manifestations, laboratory examination
results and imaging characteristics of patients receiving ICIs who were admitted to the Department of Endocrinology, Zhongshan
Hospital, Fudan University from January 2019 to June 2022. Results 23 patients were involved, including 13 males (53.5%) and 10
females (43.5%). The average age was (59.5+11.8) years. The ICIs included programmed cell death protein-1 (PD-1) monoantibody
and cytotoxic T lymphocyte-associated antigen-4 (CTLA-4) monoantibody. Secondary adrenocortical insufficiency occurred in all cases,
and diabetes insipidus was not seen. 3 patients (13.0%) had secondary hypothyroidism, 11 patients (47.8%) had normal thyroid function,
and 9 patients (39.1%) had ICIs-related primary hypothyroidism. 4 patients (17.4%) had hypogonadism. Conclusions ICI-related
hypopituitarism mainly manifests as secondary adrenocortical insufficiency, some involving in the hypothyroidism and hypogonadism,

as well as thyroid gland damage. It is important to monitor functions of the pituitary and target glands of patients receiving ICIs.

|:Key Words | immune checkpoint inhibitors; immune-related adverse events; hypopituitarism; adrenocortical insufficiency
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Pk 3C T % K 1 (programmed death-1, PD-1) 8 CTLA-4) B’ o ICIs a3l T 405 4k, ¥
o, BFYE T Z KRB AR 1 (programmed death PEGPERN S, SEERA R 4n it ey B 9

[WFsEHA] 2023-04-02 [#ZHE] 2023-04-18

[E£mHE] EFEARREHES (82200896 ). Supported by National Natural Science Foundation of China (8220896).
[fEEmN] sk 75,181, AP EIR. E-mail: zhang.lei7@zs-hospital.sh.cn

" 1E# (Corresponding author). Tel:021-64041990, E-mail: chen.hongl@zs-hospital.sh.cn



450 Chinese Journal of Clinical Medicine, 2023, Vol.30, No.3

REIGREE:  20234E6H 26304 S531

Bl 5 ICTs 19 fiff FH, H8 & B 8 AH OGO B
(immune-related adverse events, irAEs) #k >
ZHEMRY . GHABRS irAEs AR, NFWRSE
irAEs Z A1, HFREASERERIGIT. i
YyReaR 2% W N 43 irABs 2 —, HFImIRER
W2k, HikzfeRt, Sinissirie, EiRiEG
ST G S 2 fr ™ o ASHIESE [ PE 407 T ICTs A 5
MR REIIR B PG RRFAE,  DABIEE @l AR 1%
PR BN

1 #REHE

11 —AFH WEE 2019 48 1 H 2 2022 4F 6 ATE
02 H R B L B e N A M EH2 R A ICTs J=
IR T REIGR AR . R R ) — R BORL
(R 51 INEE N 7S N [ L B2 7 NS I = i
AR ANGbRIE: B IRIRRI,
TR AR ERA S ICTs AH O T AR ) g ik
B, ICIs MR DI BEWGR B Wb (1) AW
A ICTs i 5, H R DhfeGR M2 Y 2 )5
A, (2) fHZ YR EIRDIGEIE R, 25N
W1 ME PSR L . FR S 2 iR
PR Z 1 R DL L [ AT HARIR R (thyroid
stimulating hormone, TSH) ¥ fie & [ B¢ B2 it &
(‘adrenocorticotrophic hormone, ACTH) #t= | , H
MERREIR (MRL) R SUN SRR
Bz 2 M LA E (WTH TSHELACTH B= ) |, [F]
WA ST FHAREAR o HEBRFRE: 6 1CTs BiA
B HUIRBRAE N o A BR A
12 FEHZEARFREFES CRIMA. ME.
75 WG . BRI 2T & KA, USRI ER
PRIB % .o R HL AR 27 &Gk I 2 1L 77 i 25—
FH R R 54 1R ( free triiodothyronine, FT3) | ¥if &5
R AR 2 (free thyroxine, FT4) . TSH. Ifil % f
JilE, ACTH, W% . #WiAA W #E (luteinizing
hormone, LH) . BEiil3# % (follicle stimulating
hormone, FSH). M. S2fH. Prf BEE2
TR MRIPEAY
1.3 A btk o de s AR - LRA: A
I 8:00 I3 K2 i . ACTH, S JfEE<<133 nmol/L .
ACTH<7.2 pg/mL I}, 12 Wi Jy 2k S PR B F I e Jox

DIRemiiR o FEAR - HURARS . 4k &k FUIR AR ) ek
HE X FT4<<12 pmol/L, TSH 7K - F& A% 5% JC 1
WAk FT4 FAK. TSH TR, W& MR
ARAEDIREUGR o A - PERR S . W LH. FSH.

WE TR SRR WFLEKE, MR SRR,

LH. FSH BRI BT, 25 oM R T Be ik
iR. MAREIDIRERGR: BEAAERAEOT, £
K, PRICEE <1.005 B i — AT A8

1.4 %itsas® R SPSS 26.0 HATEHRE T .

TR UERAT S IEA I L x+s o, 3 Lokl
LU R IR ST FEAS e R s AT TE A8 43 1 LA
M(P,s, P;5) 3R, H2ctBE SR ] Mann-Whitney
UK. THEERI n(%) 3w, B PEm R H
Fisher HYIHER . K56 KiME (o) 4 0.05,

2 & R

2.1 EBH—fRHA 3k 46 B ICTs 5
WA RGN B NI o3, o 23 {3l i
BT REIGR . 23 BT, B3 6. otk
10 5], SEHAEES (59.5+11.8) %, I Lt 4
MuffsE 6 B (26.1% ) , MHAFE . &4 . B 3
B (13.0%) , B . s 200 (8.7%) , B
T CBMERIEE . B SRR 110 4.3% ).
ICIs 45 PD-1 4701 CTLA-4 347t (AR 4T ) |
o R B 6 ) (26.1% ) . R HiFIER BT 5
B (21.7%) . WAHERIEREAGT 4 6] (17.4% ) . Fidi
R BT 41 (17.3%) . B AU PRI 259 2 41
(8.7%) , B FIEREAYT 1 6] (43%) ; fHHHHILC
ARBPLFAL 1, FREHE R DIC R, ra
ICIs F B 24 5 AR 124, FHZG A5 3 8 1 IR,

fifi 1 ICTs 2= & sl ] [B] Bk 4~52 S, Hpoar B[]
PG A 255 & (F1) .

22 Wy EbARAR T A 23 R B Ak Kk
B B R GR, Horb 3 491 (13.0% )[R
PR % HUIR AR DD RE LR, 9 4] (39.1% ) 7L
AR 2 B M HOR IR D RB IR, 4% 11 1)
(47.8%) HURBRINBEIEH . 46 (17.4%) B¥H
WGP E R R T BGRB8 Lotk 2 Bl

FBH R . ACTH KX, MR THUA IR .
23 B E PR I AR R AAE (1) .
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1 RERESIFFIEXEERERREE —KER
LD M (n=23) B (n=13) 4V (n=10) P4
iy 4 59.54+11.8 62.01+10.4 56.3+11.8 0.261
i FHICIs Zi2 Wikt [a]/ J 25.5(17,32.7) 27.5(18.5,33.5) 20.0(14.7,29.2) 0.375
PRI (kgom ) 232459 23.09(20.3,24.3) 22.2(19.4,22.9) 0.621
Wi i /mmHg 125.0+16.8 130.7+12.4 121.0+19.2 0.182
#75K H /mmHg 71.5+16.8 73.8+7.8 6541149 0.533
AT BRAATITE n(%)
Yh R IR R B R vsiR 23(100) 13(100) 10(100) —
2 M R R D) e kR 3(13.0) 1(7.6) 2(20) 0.560
Ji M R B ) e ek 9(39.1) 6(46.1) 3(30) 0.669
FUR IR DI REIE W 11(47.8) 6(46.1) 5(50) 1.000
PERR D RER 4(17.4) 2(15.3) 2(20) 0.772
251
PR AT s /(mged ™) 44.5420.9 40.3+22.9 43.7+17.6 0.285
ZeliE FURBR 2 /(uged ™) 57.8430.5 55.0+32.5 62.5+33.1 0.761

1 mmHg=0.133 kPa

23 WAREARI, THRERTLERAY G FHE L
R 194 (82.6%) HBFHEAZ e, H g%
(10 15, 43.5%) o B 1 flZct B A BT i g
fit (78/42 mmHg, 1 mmHg=0.133 kPa) , H4vH
F LB AE 100/60 mmHg P b 9 151 5 3 95 i
A ARENE, Hrp 6 fil1i 4 <<125 mmol/L. 3 4 1fil
B 125~135 mmol/L, HAYHE MAN/K - 1EH ;
2 {91 £ RIS A AR IURE o A 10 2 I IR B £E
218 KR o

BHEEE T, 3 HIEIACT TS HE TR, H
w159 S B PELH, FSH 71 (154, 341 U/L);
73 29I LH ., FSH AKFREAE, 435120 1.5, 6.3 U/L (69
), 09UL, 1.1U/L (8% ), Z2H6lE &2
W A ARAR PR BRI R PR D Re iR . kB, 1
i 52 2 L HEMERZE K T4 40.6 pmol/L, LH. FSH
S 0.5, 3.6 UL; 5 161 63 5 MM K-
}y 65.8 pmol/L, LH, FSH4}3 4 1. 32 U/L, %2
B2 P B LW ARG PR T D R DER

23 il B AT AR R SRR A, 2 Bl R S
TE R, 1 P s AR A GO RE 5 1 RS S
RIS, REBERLSEE (£2) .
24 BT AT A BE ABLE YRR K
SALTT B, B e A U A R R T Y
Py, B H IR, P45 H ORER R (4455
209) mg (F£ 1) o FAEHIRIRY)BEIGR 35 R
FHZEEHVIR Bt 2= R - B ARG Y7 . BV 3 A,

B R MRTE T, A 22 BB TR
ey

33 i

PD-1 2RI AZ K, Rk T T4IM . B 4f
L, AT AU A IR BC AR PD-L1 #l PD-L2,
R EL & BE PD-L1 78 £ Ff A 4R I h 223k
{H PD-1 Hf 5| SR 4 i B 55 382> . CTLA-4
FE NI T AR L 25 240 i R TSH 40 13374 3Rk .
Iwama % 15 7 {51l FETATH DT A BB A6 S8 25 G
#Ht TSH. #T FSH T ACTH il i) F FHiik.
FCE 2 7 —IESE, CTLA-4 S5 EY
MARTIRRIGR, v RE UMK E A A S0 40
#PE (ADCC) FIFMAREAN FH e it gl

TR R R ICIs BT 5 3 I AP 25 8, ¢
fifi FH PD-1 SR 470 (9 S8 & h R AR 8 0.5%~1%,
FEAd D IC AR BB R T ) R A0 5.6%, TifE
PD-1 HLKEEA CTLA-4 Bk & v & AR THE N
8.8%~10.5% " . TEHM: M it B h, T AR
P A AR S B w1 ZTERRITE 3. 4
JE B, ozl ] 83 do (R BT
R PR AR BT 5 | A TR 4% 5 2 75 1 FH LAt 24 )
FRAKM L ABFSE 1] 8 Rl PD-1 B
Prik G CTLA-4 Bt (FUCARIRST ) J5 H iR D)
REVGE . 1R E N 59 % Wk, i 27 J&JR B
ACTH FEAI.
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F2 RERESIMFFIEXEADIRBEREBZFERFERIRE. ZHEREER
i H it (n=23) Bk n=13) Lt (n=10) P
FER n(%)
=zh 19(82.6) 9(69.2) 10(100) 0.104
Y2z 10(43.4) 6(46.1) 4(40) 1.000
PN 4(17.4) 1(7.6) 3(30) 0.281
S P 3(13.0) 1(7.6) 2(20) 0.560
eI I ER 3(13.0) 2(15.3) 1(10) 1.000
TR R 1(4.3) 1(7.6) 0 1.000
1M4M/(mmolsL™") 134.5+6.9 134.0+6.7 1352+7.6 0.785
IL#7/(mmolsL™") 3.9+0.4 3.85+0.4 4.0+0.4 0.261
23 i 1% /(mmolsL ™) 5.05(4.7,7.6) 4.75(4.57,5.3) 6.6 (5.07,9.4) 0.070
BRI 215 /% 5.8(5.2,6.1) 5.6(5.2,6.0) 5.8(5.3,6.2) 0.279
ACTH/(pgemL ") 2.1(1.5,9.7) 2.1(1.5,5.7) 2.0(1.6,7.9) 0.475
Jz JE WS/ (nmoleL ™) 16.9(5.1,60.1) 12.5(5.1,43.8) 23.9(11.7,62.2) 0.265
FT3/(pmolsL ") 3.8+12 3.6+1.1 3.8+1.3 0.271
FT4/(pmolsL ") 13.8+52 13.6+5.4 132452 0.823
TSH/(mUsL ") 4.09 (1.97,8.99) 3.7(2,13.9) 4.7(2.68,6.26) 0.206
LH/(UsL™") — 9.3(6.7,17.9) 11.5(7.6, 16.5) —
FSH/(UsL ") — 147+11.3 30.64+22.3 —
H2i /(nmoleL™") — 18.5+8.9 — —
W= /(pmoleL ") — 104.5(96.65,153,5) 55.6(38.1,149.2) —
WFLE /(mUL™) — 614.0(447.0,959.0) 587.5(342.5,925.5) —
PRI 1.013(1.001,1.017) 1.013(1.011,1.019) 1.012(1.009,1.014) 0.121
JRB 7 K /(mOsmekg ") 418.0£126.5 4504111.2 341.14+139.2 0.256
TEARREIER n(%)
R LS 19(82.6) 12(92.3) 7(70) 0.281
25 Y A 2(8.7) 1(7.7) 1(10) 1.000
AARfIR 1(4.3) 0 1(10) 0.435
EIRGTAYS 1(4.3) 0 1(10) 0.435

ICIs tH KRR T REGR R E 2RI = 1.
HALEER (gh22 . BOmKmt ) | Skq Sk 4,
ERAY T PR A M . R ", ASHESE S 2 M
o BXELREAR IS A B b R B i 2R ok PR IR i R
ez BLRLRERR . SR I SRR Z R S, 7R
A R 2 g v i L, R SR
EA BT KB, i PD-1 BRI CTLA-4 Hifi
JE AT REIE B E N RBARR, fiEZRIN
S ACTH B, 1 J5 3 i PR 2 B0 0 3 Ak L 440
AR AR, AT H ST AR 1 TR 2 P (A2 3 25 dle
= 20 R4 AR ICTs VAT P S R & T R
HEIhEEIIR, 5P ACTH Bk = . 4 ICIsAY7 G
L 1RSI AR A5, R AR AT RE RIS A AR
AR ) G Be M 5 . ASBFGE AL 3 ] (13.0% )
B [ PR ACTH A1 TSH S = 5 1 461364 1l 11
R A I BB T A BT ) FR BRI ACTH
Bz ARG E B R S FE
o AARFFE @, ATLEREAS ICTs YA IT H I R

T T RGP VA -

MR R B HEARIE S ZAER, Kk MRI
JA 25 5 1 S REHE IR T I PR AR 4 7 AHIF
FERAL 4 B 5 AR LR R I . R A
MRI M LK 2 WA 48, 2020 4F 4 23R T
Wt A g P T R G ek A, DU RIS
EFENR A5 i i AR T e IR

FAEHAR S H8 R TR R I REIE,,
el ACTH Sl = B N 815 ICIs YR, E 2 2HAE
ARG, [RIRE R AR PG RFE 1E 2657 AN (3R AR
RIT, IRIT R HUR IR A R D RE VTR A, [HAk kP
B R BRI REAS A AN AT, AT
AWFFEH 23 FlaER DI RERGR B 1112 5 B R i
ki 3 AL o] B A, Ja 2 Ak P A 1 RS R AT )
Py, BT 3 AN IG5 1 BB E RTS8, 22 fiREsE
2R BRIBIT . WA, 25 B TR A A7 F R
DIREWGR FE bR IIREIGR, W AET DOE R R
BT, EERE FIRERR R A L B, KR
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B 3 IR AN S N Jr W irAEs JR A I
JE T R AT AR MR R LA o
W, BB RUE Ja R Pgh T A B i A T Y
PA TR A2

RFRAFE—LERE: (1) UWANGAE TN
SPWRHY AT RERGR B, FEARERUDN; (2) 2
B 2538 W IE AN b T DX A BRI, 40 A Sl )
ICIs 3284 PD-1 54, CTLA-4 Sufiihi fi#eb; (3)
WFSE S BRI SY, BETTIN R, R AR WSk
DI REVSAR X £ AU i R0 FH 251 D

Zi FFRR, ICIs F502 PD-1 BAdis [ aRiks)
REIGR T ZER N B AR TR REsaR, AR D)
ABGR R, o8 E BEIRTIEE, 5347
Gy B TR B R HEOIR R T RERGR ;  afefAcm At
RSt o R/ D . 1CTs HHOCTRAR ) AR 5535 1 2
TR R FRIAFAE—E 225, NIBWIRIRY TS R R
53U K e B B U N 78 431U 1CTs AH DGR T
REWGR I IRARAE, KAzl KERGYY, It 2
RV BIR R

s IrAEE P IIAFAER SR P
S 3Lk
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