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BE  QEF Y 7 RS Y HEHR(CLs) D—2 T bpembrolizumabid, FIEEY A7 D
triple negative breast cancer (TNBC) OfiaidE#i & LT & b, 512 X D FwBLSm
SEEBRYVPNFETE LK, EELMIEMNELFERE rAE) 2Rk T2 03 5, K43,
pembrolizumab#$% 5-# T # 2 %* H *}- Tadrenocorticotropic hormone (ACTH) ¥4/ 12 X % Fl
BEAEE R L7212 L 720 THhET 5. BHEIF60E L. 45 FLECT2N3IMOIZ T L T,
iAW & L CKEYNOTE-52258 12 # U Cpembrolizumab % & & M 2 17\, 47l
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CBBEE o /2hs, #Mit2 1 2°H (pembrolizumabi &R 5725 2 HP) CTHEMEEZ R LK
SRk I N, MAEOREE, ACTHIZEERMT, IaNFV—IELFEHIKTLTEBD, il
WCEREE 2 R TIREADPTENTH 722 £ 55, pembrolizumab®irAE T & % ACTHHL. /K
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60i% e H M2 12 TAHILECIX 151220
mm K O JER IR 2 & il LR R & 22, L
DEENTYEILRANEA 278 & e o720 §1HAE
¥ 12 Tinvasive ductal carcinoma, estrogen
receptor (ER) F&tE: [H#= 0 % (0), 5HEE k&
:(0), Allred score: 0+0=0], progesterone
receptor (PGR) Btk [ 1-10% (2), 4l
F£ 59 (1), Allred score 2+1=3], HER2 score
2+ (FISH ¥&7 L) L W S 7z, PET/CTIC
THMERE Y > 288, WY >3l ICFDGO SR
iR 7z LiInX U, American Joint Committee
on Cancer eighth Edition (AJCC) " 123k X,
FiFLFECT2N3MO, cStage I1IC & 21 L 72 TNBC
DB Wi, 22C312 X % combined positive score
2I0CTH o722 &n 6, WMHISEWHRHRE LT
weekly paclitaxel + carboplatin + pembrolizumab
% 4 3 — A, epirubicin + cyclophosphamide +
pembrolizumab% 4 I — A 1T L7z, W iHHE
BA 4 B 1, TSH 2.21 plU/ml, free T3 3.05 pg/
ml, free T4 0.93 ng/dl & IE# &N TH - 72,
AL, M D BEEIE R o 7o, Btk

BAE KRS - 20244F12 1

% R R & ) € 1 & ER R Mcomplete response
(cCR) TdH o 7z A 7L A VIR, W sk (1)
Z AT L, CIBRIRARIR B2 152425 (pCR)
ez, WEAIEZR < 6 HHIZHEBEE
%o 7208, fiteh b IR EAH O RIR A FHE L
TBOEBEEL Tz, W1 2H (il
Y938 AR, pembrolizumab¥x 5-#& T #0> 5
22 H¥) T, 2ERFEE, B ERL, MR
fEi] & 72 o 72 72D B BRI B WL Sz, KB
BRI EMRAS T ld, BEOMLF MY 7 A 0fdE (133
mEq/L), {KILHE (41 mg/dl) %72, LK
oz 254 2R 2 Table 127" § . ARIHE 2 #HiE$ %
b EARIRBIITGEY T, ABEE o7z, B
1, BWMRICTIIEREEO R IIRO T, Tk
ROJEKR D FBD %o 720 irAEZ ZFHIZERfl L
7-ACTHE 1X1.5 pg/mLA i T, I IVF V' — )
fiid 1.7 pg/d1EART LT 7z MR R
MO L, rAEIC X 2 RIBA L2 ZE L
Hydrocortisone (HC) 200 mg/H % ¥ 5-Fi#h L
72 & THMRMPITEMRIRES YE L, ACTHH
MURIEIEC & ARIBAE LB L7z, WikDY%
£ L CUBEHCIZ30 mg s Tk L, APBetk 7
HHICHEEBR L 7572 ERSGEEH O T EA
RV E I % Table 212779, ACTH, =)V

Table 1. ABEREIMFART T L

AL
T.Bil 1.01 mg/dl BUN 14 mg/dl
AST 55 U/L Cre 0.68 mg/dl
ALT 20 U/L Na 133 mEq/L
LD 291 U/L K 3.7 mEq/L
ALP 50 U/L Cl 99 mEq/L
TP 5.2 g/dl CRP 7.79 mg/dl
Alb 3.1 g/dl
BS 41 mg/dl
Pl 155

TSH 0.21 nIU/ml WBC 8.0 X 10%/ul
Free T3 5.69 pg/ml Neutro 4688 /ul
Free T4 1.13 ng/dl Lymph 2584 /ul
INVF = 1.7 ng/dl Eosino 1440 /ul
ACTH 1.5K{% | pg/ml Hb 9.8 g/dl

Plt 180 X 10°/ul
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Table 2. FIEARFIVE »ILAHE

TSH 4.60 plU/ml
Free T3 3.16 pg/ml
Free T4 0.78 ng/dl
WEFRVE Y 3.12 ng/ml
LRIV E 13.71 mIU/ml
SRR V| v 38.46 mIU/ml
Jag g F 9.68 ng/ml
IR R BRIk v v 1.5 pg/ml
IR MATUC 110 ng/ml
INF = 1.OLLF pg/dl
IANSIVF—I 1041 pg/ml
VAL A & w 0.1 A1 ng/ml

FI—NVDORZE2RD, YERIVE DK TIZH
BrL LTHRE LRV, i, FEARTEARSL
EVORZIFR L, WHWARHENEOHETHA
fif SR E AT D3, ACTHHLM K $HIE & 3B L
720 BFEE 5 2 H AR LT 5 3IfE, HCI5 mg
DRk % e L T %o

% =

Pembrolizumab#z 5- 72 (2 kR E 2 R L, HH
BORERIrAE L L CACTHH MR IRIC & % R
ANEZEBELZ 1R 72, RERNL, Bk
2 FRERICFHEBRZ - TB Y, MR Hi
KON E 72, IrAEIC & 2 BB A 4 % g
LoD, iz s, #RICEME~D T
VN MR ToZ LT, BilEiER < BBRT S
CENTE . BRTEIREFOE, 9 1H]
pembrolizumab|Z X 2 B AL &L TWw5b
A5, FERDARFER L FEULL TB Y, RHEIZH
Wi - IR H 2B 2 ENTE T,

FEYL 51%, ICIsIC & 2 ACTHHLUM /R FESSIE DB
¥ %, ACTH® Hij BR4A T & % proopiomelanocortin
(POMC) O RFr IS X % BEIESIE R O
—O L LTHELTWA Y JEEE N A Bk
\ZPOMC% j#E L, $UPD-1/PD-L1PUAKR A3 50 2
BB X BT b FERPIPOMCHURDEAE S L
5 Z LA, POMCxEEN & 3 % a1k
THIRE B ML, TEARIZB T H2ACTHREA: %
MHEd 52 & T, ACTHHMKRIBEZ 2T 5,

KEYNOTES22iRER ML 77V 7 AD 2
A= MTI, ERERE L LirAEOSSIEMHE
IS X W EAURIEE N7z, Kobayashib
&, RSB BICISIC X 2 F EARBEAEAR T
DFSERILIE 6 % EWEL TR, —F 4%
Tl, pembrolizumab# fli ffl L 7210% @ & O
)5 2% (20%) HGrade3ll LORIE AL E 2
L7z AFBTIZ20224F 9 A2 HMHTTREL 2o
TWaH, FERETRAFARAEZILDETS
IrAEDSEE E 7 5 CTH Y, rAEOBHEEIZEER K D
bW REMEAE B, Table 312 pembrolizumab
(2 & % ACTHHUU /R I 2 2% L 729 Bl s 2 7R
U RIEB) & SO 1AB D JEBI 2SR ST
BY, ERohRiEizecnk, THRITEHFOERE
&A% {, MRIT FHEAKJEKZRDO7-D1% 2 #l
(14%) OMIZo 7z JFEEEIMiREA5 B (36%)
L% T, HAIMIIAEREZD 26 (14%) 72-
72oirAEZ K91 XA 7 HT-& LTld, 60mAm,
foGG, v ax=7, HERELEEROBE,
FRFHRER/ ) VOSBRI, ST VTR VS S
T 5 irAER. %8 L o 72 %, National
Comprehensive Cancer Network Cl&, PNk
A7) — = ¥ 7RI #ICIs¥ 5- v 134-634 42,
BRI 2B EOFM 2R L Tw T, R
&, AE B ER T IXTSH, free T3/T4D A % 1
2 H AR L T\ 7225, AERI LU IZACTH,
DV F V=)V EFOEHI LT b, Table 31271
X912, ACTHHMUKARAE O 0 WHE R I3 52
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Table 3. Pembrolizumab 12 & 5 ACTH Hu/RIESE % 3£ L 725G

Time from ICI
administration .
Author year Age/sex Tumor to onset of Symptom Laboratory test olr\l/lglleﬁnigililtgs
(Reference) isolated ACTH ymp y lgn d ry
deficiency g
(month)
Yamagata, et al. 2019 59/M Lung 3 anorexia - Normal
(11
Tanaka, et al. 2020 (13) 85/F Lung 6 general fatigue  Hyponatremia Normal
Bekki, et al. 2020 (12) 65/F Colon 1 general fatigue Normal Normal
Porntharukchareon, et 70/M Lung 3 general fatigue, Hyperglycemia Normal
al. 2020 (14) nausea
Doodnauth, et al. 2021 85/M Urothelium 6 general fatigue, - Normal
13) abdominal pain
Oguz, et al. 2021 (15) 49/M Larynx 7 fatigue, nausea Normal Mild glandular
enlargement
Hinata, et al. 2021 (17) 78/F Ureter 4 general fatigue, Hyperkalemia Normal
anorexia
Nagai, et al. 2021 (16) 75/M Renal 4 anorexia - Atrophy
Balti, et al. 2022 (20) 55/F Melanoma 3 general fatigue, - Enlargement
nausea
Tanabe, et al. 2022 (19) 58/F Lung 12 anorexia, Normal Normal
nausea,
hypotention
Hashinokuchi, et al. 66/M Lung 4 general fatigue Hyponatremia Normal
2023 (22)
[ijima, et al. 2023 (21) 80/F Lip 10 general fatigue, Hyponatremia Normal
nausea
Alfares, et al. 2024 (23) 44/F Breast 3 general fatigue Normal Normal
Kobayashi, et al. 2024 60/F Breast 2 weakness Hyponatremia, Normal
(present case) Hypoglycemia
— AR EREER R L
B EIEAIRZ: EIEFERINTH - 72 ACTHH U FToTWb, MBEEICEL T, rAEZ B4

RIBIZ X B EIE AL DFAEL, pembrolizumab
BO-RMGH%R 4-8 2 H L R ENIICH /25 T
RRETHEMRESNTBY Y, ICIsH5 B
IrAEZ ZHHICHE X, SEo 725 A 130ER 0 TR
TEATH)EDPHELEZ b,
Pembrolizumab® i ity IZKEYNOTE-52234 &
TIRFHEY A2 OTNBCHM L %2> T b,
AE B T IXTTNBCO 2 W IERFE T4, PGRD ¢
B - BRELICRW S ENSHIEBIRT A N
J A ¥ 20224E B (2 LTNBC & 34l L 72,
F 72CPSH10LL 1 TH % Z & % bpembrolizumab
EOFHT AL B EREEESHGESN
727 MBTIE, INERNBLE I L AT TN
ENB3MAH 7 7L v AT, KEYNOTE-522
RERIZHE Lo GBS R O NI, B
ARNIZHL & W7 % 15 Tpembrolizumab D% 5- %

L., #ifk3EMi#E: & LT Dpembrolizumabd %
Hagrpik & U7z WY > 7 8Ei 2 5 E BG aH I
WA SRR RRE 2 E L, W5 2
RBUERSE 2 CREMEBIZHTH 5,

= 2

FLFEAT AT 1R #6128 1T % pembrolizumab$% 5-12
e L 7z ACTHH AR R HERE LS & 5 BB AS 4 % ok
L7z 1602 R8s L7z,

Pembrolizumab$% 5- & 12 B\ TR, Fik
B TR T 230 2 0a, BIBA S0
HBHICANLLEND L,

FEER
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Adrenal insufficiency due to ACTH mono deficiency after preoperative
pembrolizumab treatment for breast cancer: a case report

Kazuki KOBAYASHI', Takahiro EINAMA'!, Masataka ASAGA?, Katsumi WAKAMATSU',
Takafumi SUZUKI', Makiko KOGA!, Tamio YAMASAKI', Asuka UTO? Hitoshi TSUDA®
and Yoji KISHI"

J. Natl. Def- Med. Coll. (2024) 49 (4) : 129—-134

Abstract: Pembrolizumab, an immune checkpoint inhibitor (ICI), is used as neoadjuvant
therapy for high-risk recurrent triple negative breast cancer (TNBC). While it offers the potential
for pathological complete response, it can also lead to severe immune-related adverse events
(irAE). Here, we report a case of adrenal insufficiency due to adrenocorticotropic hormone
(ACTH) deficiency occurring 2.5 months after the cessation of pembrolizumab administration.
The patient, a 60-year-old female, underwent neoadjuvant therapy including pembrolizumab as per
the KEYNOTE-522 trial protocol for cT2N3MO right breast cancer, followed by right mastectomy
and axillary lymph node dissection. Pathological examination revealed a pathological complete
response. Although she was discharged without complications, she experienced altered
consciousness one month postoperatively (2.5 months after the last pembrolizumab dose) and
was admitted to the emergency department. Subsequent investigations revealed subnormal
sensitivity to ACTH and markedly decreased cortisol levels, leading to a diagnosis of adrenal
insufficiency due to isolated ACTH deficiency as an irAE of pembrolizumab. Prompt stabilization
was achieved with steroid therapy, and she was discharged home on the 7th day of hospitalization.
Pembrolizumab in breast cancer is used for neoadjuvant and adjuvant therapy in TNBC patients.
Understanding the diagnosis and management of irAE, including potentially life-threatening
adrenal insufficiency, is crucial.

Key words: Breast cancer J/ Adrenal insufficiency / irAE /
Pembrolizumab / Neoadjuvant therapy



