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Pembrolizumab-induced Type 1 diabetes mellitus in a patient with
MSI-high metastatic rectal cancer
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BT EONE 72 B M. BB U CIERESE TRALHT T OB 25 HiAT S 7z BT RS R
pT3 (SS), pN2b, MO, pStagelllc T, "HHE~ A 7 075 4 MAZ%EN (microsatellite instability-
high: MSI-High) # H 3 ABEGETH > 720 D%, Z5MfmkE % % L 7272 Pembrolizumab %
FMG L 720 11 2 — A8 5% 4 HH 25 BWCRIR, 188, B2 AR L, EL LW/ OIE3 H
BICUBEZ ZH Lo EIRME CIMERET B LTz, Miikds, W) 5 1358 0%
EEBIIGENTH o720 —J7 T, FERFIMBEEIE 334 mg/dL & & T HbAlc 7.1 % &4 % Tl
STV h o CMTHERRER T 280 7. KAMBEEMICABR L L72A%, 20tk b &bk L,
R N RO, A 2 R Y 3ie0®E LWR T SRR S 722 £ 12X Y, Pembrolizumab (2
£ 5 EEEN (immune-related adverse events : irAE) & L CEVESSIE 1 BB IR N % F89E L
TV EZW L7z BT RuRE £ 2 A Ui EEEMG L7722 & CEELTS 2 &4 <
mL, AB16 HEIWCERE L7z, BEHED A A VHERNESHED: 2 #k L %255, Pembroli-
zumab |2 £ B EHEEITo T b, rAE X2 HDH 5 W LliEa THILT 2SS 0, FEME
120.7% L ENTIIH LD 1LEHERFE D Z0—o L LTHbN, BIAE 1 BBERFEICELZLLHD
B 72 W & IR EE TH S S lIFK 4 1L, Pembrolizumab $52-5-H1 12 2ESSIE 1 BUME RIS % 38
L 7- MSI-High B E D 1B %2 BB L 72 HIEF = v 7K A >~ FHEZE (immune checkpoint
inhibitors : ICT) i F{ FF IS 2 72 MAEAE O 1 AR {HALAHEIR 2 RO 72 BRIIE, AP 2 BE v maH 2
T LIRIE AR T A 2 LD EETH L,

REIAEE: a7y X7, SUEFEE 1 BERGE, MSI-High 1B

Abstract : A 72-year-old man underwent laparoscopic low anterior resection for rectal cancer. Patho-
logical examination revealed pT3 (SS), pN2b, MO, pStagelllc, and rectal cancer with microsatellite
instability-high (MSI-High). After that, pembrolizumab was started due to multiple pulmonary
metastases. On the 4th day after the 11th course of administration, he noticed anorexia, abdominal pain
and headache. Blood tests and computed tomography (CT) showed no intestinal disease. On the
other hand, blood glucose level was as high as 334 mg/dL and HbAlc was 7.1%, indicating impaired glu-
cose tolerance, which had not been noted before. He was admitted for detailed examination and treat-
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ment, but hyperglycemia persisted thereafter. Based on the presence of urinary ketone bodies and a
marked decrease in insulin secretion, we diagnosed him with acute-onset type 1 diabetes mellitus as
immune-related adverse events (irAE) caused by pembrolizumab. The patient was discharged on the
16th hospital day after prompt initiation of adequate fluid infusion and insulin therapy without
aggravation. After discharge, he has been treated with pembrolizumab while continuing multiple daily

injections insulin therapy. IrAEs can occur in any organ of the body. Type 1 diabetes mellitus is known
to be one of the rare cases, with an onset frequency of 0.7%, and it may lead to type 1 diabetes mellitus,
so prompt diagnosis and treatment are important. We experienced a case of MSI-High rectal cancer
who developed acute-onset type 1 diabetes mellitus while receiving pembrolizumab. When a sudden
rise in blood glucose level and gastrointestinal symptoms are observed during the use of immune check-

point inhibitors (ICI), it is important to suspect this disease and to promptly diagnose and start treat-

2023

ment.

Key words : Pembrolizumab, acute-onset type 1 diabetes mellitus, MSI-High rectal cancer
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BEF = v 7 KA MHEZE (immune check-
point inhibitors ; ICI) % (X U & 3 5 25 A i
&, EFEFELERLTBDEFEELZBT TS, BT
PD-1 (programmed cell death receptor-1) Hi{A%E T
& % Pembrolizumab (LLF, Pembro) (&, 2018 4
12 TDSAALSF LR IS L 72T - RSSO
YA 7 uaY T I A4 MALENE (microsatellite insta-
bility-high ; MSI-High) #* A % 6 (R 7
GHREPHEERSEICRS) ] (I#EISEIR L 72 K
FRBHEIZ BT 5 MSI-High OHEFE 1L 3.72% & #Hits
ENTVLDY, KEHEGRTA KT A~ 2022 4F
Wiz BT, [TMSI-High Z 7213 dMMR (deficient-
mismatch repair) ) FEANRE R IGHE — KiGHEBIIZ,
PLPD-1 PUASHLE 21T ) 2 & 2o CHESET 5, (3
BE]1 TEFVALRIVA)] EoTHD,
Pembro DfEHAEIZE T IEEML TE T 5,
I 95 o/ N BR 5% R O R I5 R R IR A T ) o8
AEGHEHAL S A 2 L THEGMIRIEOND & E
AHNTWDED, ZTORIERISHEEN 7 - 7286
15 EREIER (immune-related adverse events ;
irAE) 235 T2 EbILTw5b, irAE 1T &5 D
HHW5NEETHEIT LURMENH ), FEEHEIL
0.7%" £ FNTIEDH 2251 BIEIRIGS ZD—D & L
THISHN, BHE1EBERFICES 2L H N ERE
Wb

ATk % 1E, Pembro #%5-H 12 EPESESE 1 BUBE IR
I & FEAE L 72 MSI-High B B3 D 1 6 % #EE L 72D
T E R L I HwET 5.

Jl[][

II. iE 4l

JEB . 72 5%, Stk

TR ARONR, B, W

BEARE : FFacsFmE e L

FMERE : Fals 2 L

MRS : 7 T U FREE—#kF MY 7 A

AEIEIRE - BRI R PRSI, WU ; 20 mK R
5 69 % % T 40 A/H

TUIVFEF=FE: 2L

BURIEE - W (o0 U CIERESE TARAL AT /7 Y)BR
A A5 B AT S A, % FLMR A R T 1 pT3 (SS),
pN2b, MO, pStagelllc, MSI-High T& » 720 %%
ffisFE AS B L 7272 % Pembro (200 mg/[nl, 3 A
MibE) % BdG L7z 2 3 — A4 5-#12 CTCAE (com-
mon terminology criteria for adverse events) version
50 281F % Grade3 DEZZEBHBLL 720 SHEIE
FEATUA NElE VAR OKREL L7228, K
EEEPL L 72728 Pembro & Fi B L 720 Z D%, AE
(adverse events) (L& 9, HER R E b SD
(stable disease) Z#fEFFL TWw/zo L2L, 11 I —
A¥ G- (B G-FMGR 8 2 H k)4 H H A & AR,
JEdm, BREEEREL, S LW ORE 3 HiRlZ
Ltz Lz

S R BUE : BRED], M 133/93 mmHg, fik
193 /57, #, 1R 36.1°C, SpO, 98% (ZEMNA),
& £ 165 cm, 1A 582kg (7 H M T 4.2kg i),
BMI 21.4 kg/em®, 5 A i A iy i 22 L, IRBE
FElREE 2 L, IREGREE R G2 L, HURIE R L,
B L, VURGREZ L, WA - Markze L, JEEN
I - Bk, FIEEBISHMER M & D 2 WIERES D .

55 W ML A A5 BT B« WBC 6,100/uL, CRP 0.32
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mg/dL & JIEFUCIZERE C©, Hb 14.6 g/dL & &1 b
A d. F /2, AMY47U/L, ) 78— ¥ 48 UL,
T-Bil 1.37 mg/dL, AST 21 U/L, ALT 21 U/L, LD
129 U/L, ALP97 U/L, y-GTP 51 U/L & FEEER )T -
JHE AR O A7 <, BUN 16.6 mg/dL, Cre 0.85
mg/dl, & EHERERE DO T, EHEICE L T,
Na 134 mmol/L, K 4.1 mmol/L, Cl 99 mmol/L & #%
EOM Na MEZ RO LDATH o7z, LrL, K
FIMAEfiE 1X 334 mg/dL & &l T HbAlc 7.1 % &5 %
TR SN TV b o IR R % 516 72,

TR CT AT R (1) « BHEE I HAL,
TRIE, JESRARIE R B RA e L. MCEHT 5
FERIER AT E L e Lo I IERCIES 22 Lo 2
O, Hr 7z IR R 95 70 & OIGEME SE & 5t
IFTRZ Lo

C OB CITERDOFER DS 22T <, sl
2 A HNIZEE AR E L7,

ABeffEE: JEAT 04 FETRESEONIRIC
T, JERIZRRMEH L 722 Lz ABERIH A T
\ZBERFIMAEE 2 iR L 72 & 25, 495 mg/dL & Bl
TH Y EREL A > 2 VA O T ES T L
720 ABEfR b SIMBEA AR LCB Y, [, Wb
HE L7z EX D, PembrolZ X5 irAE & LT 1
RIMERIR 2 3RE L 72 o L Bbh/z, 5l &kt & mi
FELCRT U TR A o~ A v BHI O B FIESThf
5L, AEBAIEKO SEEE D FiG L 7c. AREEH
DI IR R (£ 1) X0 2MFAE 1 B0 R
EBWIL, BRIbA A VEDE (4 A CHERE
SR B L7z, IGHBHIATRE R 2 |28 R B
TP L, EARBEIE L7z, B4 I IgRK b ik
L, ABE16 HHIZ:EREE L7z BEER D MIEAE,
TE, REEEOEM R AL, A 2 A YA
AR 7 ik L 72 A5, Pembro |2 X A iEHE T
T\,

. =<

MSI-High #4758 - B9 (2 51F 5 Pembro H
% 1% @ irAE  (infusion reaction % &) 3848
J¥ 1% 4 Grade T 31%, Grade3 UL ET9% TH 1,
4= Grade O irAE TIZHHEEDY R VEIZ, HIRBEFERE
KT (12%), KIE% (6.5%), HIRBRBEEETTHELE
(3.9%), fi%k (3.9%), AT Bz EHEREINTE (2.6%),
4% (2.6%) , infusion reaction (2%) , J%Z )& 5% (1.3%)
IR 2e (1.3%), TEMAEZE (1.3%), B% (0.7%),
g (0.7%), W% (0.7%), 1THERRE (0.7%) &

C
1. RS CT AT R (A BHER B: Wi, C: B
k)

Wi ST BY, AR X b2 TH Y,
1 BUBEIRIR 2 IR FEHES 5 £ TO HE O I X
103[31 ~315] HT® V) iEEALETH % (https://
www.msdconnect.jp/videos/keytruda-sideeffect57/) o
Diar & v, B B AMlEIZ X PD-L1 (programmed
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F 1o ABEHE H M RARA T (Z2HEE)

JiiiR= AST 19 U/L LAY v 1.7 pU/mL
WBC 5,100 /uL ALT 18 U/L HOMA-R 1.87
Neutro 64.2 % LDH 132 U/L HOMA-B 2%
Lymph 26.7 % ALP 81 U/L PLA >~ A UK <125 nU/mL
Mono 7.5 % AMY 80 U/L
Eosino 1.4 % 3=+t 22 U/L C-_RTFF 0.3 ng/mL
Baso 0.2 % BUN 18.4 mg/dL Pt GAD #ifk <5.0 U/mL
RBC 449x10* /uL Cre 0.70 mg/dL
Hb 13.4 g/dL sOsm 296 mOSM/kgH,0 SRAT R
Plt 16.5%10" /uL Na 129 mmol/L eI (+)
K 5.0 mmol/L HH (=+)
HAL Cl 101 mmol/L FRAE (4+)
TP 6.3 g/dL Glu 446 mg/dL PR N MK 2+)
T-Bil 1.31 mg/dL CRP 0.24 mg/dL

HOMA-R : homeostasis model assessment for insulin resistance
HOMA-B : homeostasis model assessment for B-cell function

GAD : glutamic acid decarboxylase

cell death ligand 1) 23HLLCTH Y, 1 EBERIEE
T AP PD-1 HifE, b L < 134U PD-L1 $it
hAE¥G92 EFEEE LG S UIEIRR % #E17T S
DLV 2WEY 2, ICITHGHRICHERKET b7
VIRV AERSIELCBREORERYBISE L
%, pAIASEIIZHA LTBY, FBEIZT ) > o8
EKSZEL T T 28MEY 288D, irAE
E LT 1 EMEREAFIES AT IdEEm SN TE T
WD DSRIZAHZ S S, IRETIZICI &G TR
HNFEI TS AV AT 7T R & SRR B
1RBEIRIG 2 560E L 72 & 285Y bbby, SHE
7 B RIADSIRE SN A IRETH 5, [, 8K,
IR, KERA, BIEFIEL Vo 72 mIMEER DS S
TWEAREEZ 5D 25, WERIWET b= 2 - 7 b7 ¥
F— AT, B, WM, B8 & v o 7-E LEHE
KRR, Bk, EEkBEE, Kussmaul K. 7 & 4
C%. HERBITIE, Bt s CHLEHEIR %
ELTWe7®, LU NIHEMERCH KL &%
BEo 7z, AERE LT, IMMAES CT Mt o e
DL EWRENTRENTH Y, Pembro H5-BhH %
8 7 A L TlEWzhs, SIFEERD ® o 72720,
1RERIE 2 SSE L CB 0, BERBT b — A2 &
HELEHER C TR EE L TV A EBWI LIS, F
7z, — MRS 1 EOREIR RIS FIRIE B e b H 2
FIEREEHD LS, ABEHICHET L 722 ot
N (£2) TIIRFEZO% D572,
SVESE 1 B RN 2 W 2R HE 1L 1. 1008, SR,
IR, REPA L EOWERE (R fERO BB

2. RN WA R

IgG 999 mg/dL L= 1.2 ng/mL/hr
IgA 180 mg/dL  #iIA-2 Hitfk  <0.6 U/mL
IgM 91 mg/dL LTt A 47 U/mL
TSH 0.60 WIU/mL C3 121 mg/dL
fT3 2.79 pg/mL C4 25.2 mg/dL
T4 093 pg/mL 7J)VFA7u1r 17.1pg/mL
IGF-1 95 ng/mL ETIIEATINEN 40 fi5
ACTH 12 pg/mL S5 kzpil 40 1%
a)VF V=) 8.4 ng/dL BEACHEL 40 5

IGF-1: insulin-like growth factor 1
[A-2 : insulinoma-associated protein-2

%, BBULRAIPLAUAIZT b= AHDLH0IET b
Ty R=YAKGA, 2. BEIRIBOZRIEI L ik
LA VA YiGExEET 5, 3 REEMERC
PR TH 5, 4. BESBEEH CHUEDFER T &
DS, ARMEEA YA Y WARZLTWAS, bk
L1, 2, 3 &/ HE, [ 1 BN (H
CSRIEM) | EZWL, 1, 2, 422384, (&
PEFSIE 1 BB RG] LWL Chwv, L3hb, H
BRI CIIEIRIIEIRZFEBIR 3 ~4 H T b= AU
fah, 42 ViEidE LT LTW . &
MR & D kRE L T4 > R VIR ETH o 7
P, BEEEECIESBEETH o7z, ML) b
RIS HE O AR SE 1 TN IR (PR SRE E Tt
KOS D) LBMSNL, —F, BEFRL
L CHIER 1 BUBE IR K O 90% DL 1 C RSV ib 8 3=
DTIT—F, )—F¥ TI7A¥—-F1hLtotl
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# 3. B4 vl L BERI

No. 4 FE O R MR JEE ICI FHEFE COMM  FIEMR F4
1 2020 AfREHS na  na =L Nivo 73 Hi% na ICI#7 L 2nd line ~
2 2021 K& 70k B g na 8 Mk FEARAEAT BRHL L ICT ke
32021 ANIS 70 % JEBE Pembro na BIE  ZE 3 H 2 NOMI ZHE 2 T Tl
4 2022 MOS0 77 & JREWE Pembro 53— A5G BUE na
5 2023 HEHE 72 B WEhE  Pembro 11 I— A5 SEISE L L ICT #k e
Nivo : Nivolumab
Pembro : Pembrolizumab
na : not available
NOMI : non-occlusive mesenteric ischemia
AEBOLEINDD, ABRGITIEEMIEAE 18T - ot

HoHHODABEREBP—ED RS LI Lo
720

FEHEEICT [rAE], [HERIE] 2% —7— FIZ&
MR EBRE, BRRRE B TE S 4 5100 &
HEBI A2 RIZE L7z Fhild 70 Ko HE»Z v
B, BRIIR 132, BHEbEkLY Th o7z, [
L #t PD-1 $itfk3#E Td % Nivolumab |2 & % i b 72
B7zo 5 2 fHIZERETH Y, irAE & LT 1 Al
PRIBZFERET 5 & EEIBHERI & 70 5 2 E PR S
5. HERGD & ORI E T UL ICT O
NTETW 5D, HIZI1EZNOMI (non-occlusive
mesenteric ischemia) % #&# H1 2 FEHE L 724EH] b &
DIEEDVPLETH S,

FEIEfR, MM INRR & L RIS A R v
WL BB L 722 & CEIELZ B K157 HEE
O AL OBIEILIETHPETH ) S b K% 1
YA TR L T 5D, — T TIrAE &
HAET 7 N AIEIEOMED S 1, I O LT
B L D IfEs 2, lRABHOBETIZ 1R
FESRIFDSHI L 7286120 4 » A ) ek Tl
RIGIZ % 5E L T\ 1LiE Penbro O 2 fikific & L C
BYH, HEGNZBWTDH ICI TOHESERNFR = HF
L, Mtz b — )V ZEEIZITV %55 Pembro
ZlkfE L TV b

IV. &

4 lal$k 4 1%, Pembro $5-HZ 2k FEAE 1 BB AR
¥ % 5&9E L 72 MSI-High B8 0 1] % £5k L 724
ICT A I i 2 2 7 IR i o b 703 AL S AE AR % 72
DB, KRR E B REIIZW LIGE & G
THLIEHPEETH D,

=h
=]
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