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This tumor showed normal expression of MSH2 and MSH6 (C, E) , and defect of
PMS2 and MLH1 (D, F) .
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Lynch syndrome is caused by germ line mutations
in mismatch repair genes and is associated with the
development of various malignant tumors, including
colorectal cancer. In this case report, we describe a
glioblastoma (GBM) patient with suspected Lynch
syndrome who was successfully treated with
pembrolizumab. The patient was a 47-year-old
woman. Her medical history included rectal cancer,
transverse colon cancer, and uterine cancer, which
were treated with surgical resection and radiation
therapy. She had a cancer family history; her mother
and other family members had cancers without a
detailed genetic evaluation. She developed
progressive motor weakness in the left upper and
lower extremities. Neuroradiological examinations
revealed a ring-enhanced tumor in the right frontal
lobe. We performed tumor resection and diagnosed
glioblastoma. She received radiation chemotherapy
with temozolomide (Stupp regimen) postoperatively,
but a follow-up MRI after radiation therapy revealed
a recurrent contrast-enhanced lesion around the
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removal cavity. The tumor was found to be MSI-
high type solid cancer, with deletions of mismatch
repair system genes PMS2 and MLH1. With
pembrolizumab, we introduced molecular-targeting
therapy. Since then, the contrast-enhanced lesion
and fluid-attenuated inversion recovery high-signal
area around the cavity have decreased. Although
pembrolizumab has been in use for 36 months, there
has been no evidence of progressive disease on
imaging or neurological features. We consider this
case to provide recommendations for GBM
treatment with immune checkpoint inhibitors and
report with a literature review.
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Lynch fEMEREE, BERLRRNTRESAR TENE, S5, H, AW, TGS,
WL RED AL EEIRT AREMRBE LTASATWD Y R 4 58 E
TR MR TO I A~ v F545 (mismatch repair : MMR) #1x T
(MSH2, MLH2, MSH6, PMSI, PMS2) OZRTH ), HHOMKEEEEEZRT.
W& L CIIEIRE, FERPEEAS AR EDD—KAZ ) —= v TR, &
SICHEIZTHRAL E&BMLTHESWHICES " Y. 4413, Lynch EGERAS
BEbNWBHE 2 PR3 LRI T, XA 70 ) A THREF) L7 1 6l & fKER L 7207,
KRR B2 M2 THRET 5.

%8B, REBIREICOVTIIEEARAL )BT L EAEEZETVS.

. &£ %l

B AT R

FOBF 2 RN,

WEAERE : 233k Wt A (B, 40 % BRATHI A (F4l), FENBS A (F
My, TR .

RIGHE HAA, Wil A

BURIEE : X7 APl & 0 Ao £ E PR # HE L, J5PE T MRI #f% L
7ol T ALRTEHBERER A & fe . AR O 720 URHEA & 7R o 7z,

ABERBUE © BAREHTAL LT MMT 4/4 250 Ry ki & 520 7z.

TR R ¢ B MRT B AT BASE — UGE B PR AR L, I PRI A 6 7 v
2D ) ¥ 7RI E 2 R0 72 (Fig. 1A, B).

O EESAOBAEND D D OORPTHRERL @RI R W LA BB E
2V, X AR 8 H 3 HICHHZEIES M 2 fif7 L7z, WA —UEBIFIC/TE S
bLEzohizt0, JEPREROBE % B/NBRICTREHB LKA T~ v ¥
7RGSO E L7 (Fig.1C,D). JRHEZ W CIZIBFE (Glioblastoma,
IDH wild type, WHO grade 4) T - 7z (Fig. 2A, B). 7 T AW BE Tl
TERT 7u%€—% —\% wild type, MGMT 71 %€— % —HHIBIIIEX F VL TH >
7. WEHZOL ETEHI1E MMT 3 FETH - 7z,

ik, X4E8H19H~10 A 1 HoMMTr €Y1 I MG bk % it
A7 L7z, WGHGRIRIC A T IR o BB 2 528, MMT 2 FEEE & o7z, MG
TR MRI TIIRIIERT 7 I E IR E O MBI 2 300, FRELEZ 6N, 4
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Clinical course of MRI findings. Preoperative image (A, B) , post-operative image at POD 2 (C, D)

, images after chemo-
radiation therapy (E, F) , images at 4 months after administration of pembrolizumab.

A (HE x100) C (MSH2: +) E (MSH6:+)
B (HE x200) D (PMS2:-) F (MLH1:-)

HE-staining and immunohistochemical findings of tumor. There are some microvascular proliferations in the tumor (A, B) . This
tumor showed normal expression of MSH2 and MSH6 (C, E) , and defect of PMS2 and MLH1 (D, F) .
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JELIERE Present case summary result of FoundationOne CDx

Nucleated tumor cell rate 50
Depth 615
Tumor Mutational Burden 6.3
Microsatellite instability high
Single nucleotide variant allele frequency (%)

FBXW7 R472fs*4 17.8

NF1 S2172P 71

PIK3R1 E520fs*7 30.7

NF1 P678fs*10 39

PARP2 I331T 49.9

FANCA R350Q 49.8

MITF S206G 50.9

PDCD1LG2 splicing variant 632-1G>C 59.6

SETD2 S2382fs*24 43.7

NF1 N78fs*29 36.6

MLH1 N551T 95.8

ATRX T1582fs*24 26.7

MLL G73E 9.6

TP53 R273C 89.7

RNF43 R519Q 49.5

Rearrangement KDMB5A intron24 rearrangement

RTTFEYR I FHFRREZ AT S5 2L & L7z, A ETHOREIE MMT 4/4 #
FElCdsE L, KPS 80 THZERFE L7 (Fig. 1E, F).

— T, BARRLPRERBER DS Lynch e i # b BEb 72720, [6 K2
FoundationOne CDx I X B25A 7/ A 707 74 ) v IR ZiTo72. KEe L
T Microsatellite instability (MSI) -High BEISASA LB Wi L7 (Table 1). S5k
FIFHIIC & ) MMR R&EH OFBUIRE Z 729 5 & PMS2, MLH1 O /R %253
& b7z (Fig. 2C-F).

BRIV THF Y Y — P — b AV P R—=FTHREDH 2, 7EVEIF
fEH T TOHFETH Y MSH-High FEIEDSANDEIS & LT PD-1 HERTH 5 R A
TN A TOHELGEEX + 1HFETHIBHIVEBL, 7EVE I FIdHERRE 2
I—RAEMAT LK S TR e L, RaT70Y) A TEAR, EEHREOH/NE
JEP FLAIR &8 51 OMi/NF o TB Y, itk 36 7 H 5% L 72K T 3
B b, AN R EToOW S 2R EEIZRO 5 Twiwy (Fig 16, H). $ 72,
NRATAY) A TICE LWL LENEH S % <, BUEDHEZ MK L T 5.
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n. & =8

Lynch JEREEICB W TII RGP ADFELER L MO TED, EREA AL
FICOBEIR 24 ~37% L Sha " Y. —fi7% Lynch EREEOZWIE, FKIKE
R & Vo ZZERIRTEHE A 594 VICE B —RAZ V==V 7DD, MSI
BAEICE D RAZ ) —= v 7, BXOI A~y FIBEEET O LRI R Y25 5
AboThang?. REFITIE I RS v FBEEET O AR ZRIZOw
TRAMTH 5 7-DMEZHRITIEES WA, BHREHRSL MSI A Z &0 51
Lynch SEBEREASSED L. 4B, KIRIZOWTH M AR R ST ido 2.

Lynch SEERE TIEI KB A, FEVPALEEZGHT A EBMONTWAS, —T,
Lynch JEMERE ICHIES 2 G PF 5 2 HEIX 35% L &, TOLhTHIRELLEINS
I O FIESHEE 1 4 Lynch SEBBEERIO D 5 1 ~3% L T2 bH 2 7.

Lynch #EfEREE MMR BB ETORESEEE Sh s V. MMR RZAREAIGFES
LZIRMTTIEMSI AR 522 812X ), BERFRUEOKBEMYT 5. 2o
B RPUR I X o THMAL S 7o R B B0 T Ml 2 i Ml 2 245 3 % 729,
TS o v 7R FHES (immune checkpoint inhibitor : ICI) T 4 PD-1[H
EERLATOY AR TEHCEZET, X )RRNRESEMBOERICE L Z &
TEZLERTWS Y. MSI®, U < #fEF2 %A %73 tumor mutational
burden (TMB) %8 & LT, B4 ZAAMEICH T 5 ICI D&)H13 KEYNOTE-158
RECTHEEINTWS., L2Lads, ZOHREICBITA2WESIEF O I F— T
X, BB SN0

Z3HZd, Lynch SEBEREICEBE L 7EBI DAL O — i 2 BEFIEREFNC B VT
MMR ZORFIBDONDL ZEHHONTWS. Lo L%, HIHBHEEICICI
BHOEGHE TR, e ShafBREonzro® " BxBBHT 2
RO, MMRZEA2 G35 MBEBIEICH LT ICI 2 L 72 Ef#HhiE 24 61H 0,
ZDH L Lynch SEEREICAPE LZERIZ 3B TH o7z, L L, BFEFBIBNT
EP %2R ONTEMNIIS —HTh o7z, HEITH BIEHTIE MMR 220 9
L MSH2, MSH6 ® % #4338 5N 5. —J5 T Lynch JiE 5 B © MMR % # 13
MSH2, MLHI ZREA%\\E SN TWAD, RITRLZEGIZ TMZ iEBELH 52 &
75, TMZIZE S MMR Z2ROFEHEEZ A THLIFERELEZ SN2 (Table2) ¥

% { DIEBIT ICI ORISR SN 72K & LT, B3RO & PRk /N BR
B1213) o NERIZE DA e W72 PD-1 R EDOFBIMR N &, FERFEM T Ml
B AR S Se B < S 2 2SI LT b T A S b IR hTns
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GBM patients treated with ICI in literatures

No. Author/year age sex pathology  MMR mutation OS (mo) ICI adjTMZ mTMZ
1 Kawaguchi/2021 79 F GBM MSH2 15.5 Pmab + 10
2 45 F GBM PMS2 8.6 Pmab + 2
3 Larkin/2021 9 M GBM MSH2 - Nmab — 0
4 Anghileri/2020 33 F GBM MSH2 >81 Nmab + 2
5 Thomsen/2021 17 M GBM MSH2 12 Pmab + 0
6 Lombardi/2020 43 M AA MSH2 9 Pmab ND ND
7 47 F GBM MSH2, MSH6 1.7 Pmab ND ND
8 21 F GBM MSH2, MSH6 1.7 Pmab ND ND
9 55 M GBM MSH2, MSH6 3.6 Pmab ND ND
10 34 M AA MSH2, MSH6 29.4 Pmab ND ND
11 30 F AA MLH1, PMS2 1.2 Pmab ND ND
12 30 M GBM MSH6 20 Pmab ND ND
13 65 M GBM MLH1, PMS2 2.8 Pmab ND ND
14 64 F GBM MSH2 18.2 Pmab ND ND
15 42 F AOD MSH2, MSH6 21.4 Pmab ND ND
16 37 M GBM MSH2, MSH6 2.8 Pmab ND ND
17 48 F AA MSH2, MSH6 231 Pmab ND ND
18 53 M GBM MSH6 5.6 Pmab ND ND
19 Ahmad/2019 46 M oD MSH6 13 year Pmab + 19
20 60 M GBM MSH6 3 year Pmab + 17
21 49 M oD MSH6 15 year Pmab - ND
22 27 F A MSH6, MLH1 21 year Pmab + 12
23  Alharbi/2018 5 F GBM MSH6 5 Nmab + 10
24 Yang/2019 16 M GBM MSH6 12 Nmab + 4

GBM : glioblastoma, AA : anaplastic astrocytoma, AOD : anaplastic oligodendroglioma, OD : oligodendroglioma,
A @ astrocytoma. Pmab : pembrolizumab, Nmab : nivolumab, adjTMZ : adjuvant temozolomide, mTMZ : maintenance
temozolomide (cycles)

HERBIZ I\ CTHESF R PRALRR D Y > BRER R PD-1 8Bl &2 8-ii L7z & 25, PD-1
Btk DM OIFIEI DI CTH - 72—FH T, VU BRZEICO VTR, H@EDOBFE
JESFEPRERFE C DY ¥ SERRE OB AN Z L <, HEKIZHEEZ25, CD8 Btk T A
N DIFAED % < B STz (Fig. 3). D X9 LT RAICI OZEMICHES L
TWeHREbEZ 5N 5.

MMR O A FEAL R FIZE I K o THPA Z R TIHRA L LT biallelic MMR
deficiency syndrome (bMMRD) 5N TWw 5. /NEIAIC I whRR B IE <2 1 vk
JEHZ I LD ETIEHERVPAZET LI LIEHTHS. MMR BIZTDI B
1 DD EIRFIZ BT A homozygous deletion 23E K & &, ICI DEZHEA EW S
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A (PD-1) C (CD3) E (CD4)

B (PD-L1) D (CD8)

 Fig. 3]
Immunohistochemical analysis of PD-1, PD-L1 (A, B) and expression of CD3, CD8, CD4 (C-E) of tumor. The presence of
PD-1 positive cells was small. CD8 positive T cells were relatively common.

LhHmoshTns .

BRI 2 RAT0Y) XA T ORI —BIIIIRENTH Y, HHFEE L
TOMHERET 5 1CH 7> TIRBERIGEH 2 A T 2 EAOUHZ EOEHA T
TTV— BT AL L BT, BN IEFROEZR LIS LEEEZONS.

£y
A

IV. #&

Lynch JERFEARED N BIEFN G L 2B IE IS L, Xa7n) A3 7HE
DR L7z 1Bl % s L7z, BIFE—ICB1T 5 ICT ORI RIZBIR M THRENTH
D, WGRA LT TV —DORHR SO RLEFOEREFIVSEZENS.
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