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Clinical and pathological features of IDH1-mutant glioblastoma . analysis of 10 cases
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[ Abstract | Objective To investigate clinical and pathological features of IDH1-mutant glioblastoma
(GBM IDH1-mut). Methods The clinical and radiological data of 10 patients with GBM IDH1-mut were
collected, and their pathological, immunohistochemical, and molecular features were analyzed. The
pathological diagnosis and molecular genetic features of GBM IDH1-mut were explored based on the findings in
these cases and the previously reported cases. Results Of the 10 patients with GBM IDH1-mut (including 6
male and 4 female patients), 7 had temporal lobe involvement with headache and dizziness as the main
symptoms. Pathological examination revealed that the tumors were highly cellular, and the tumor cells were
pleomorphic (spherical, spindle-shaped and polygonal) with nuclear atypia and brisk mitotic activity. All the
tumors showed microvascular proliferation and foci of necrosis. Microvascular hyperplasia was characterized
mainly by a glomeruloid appearance; tumor necrosis, featured mostly by palisading necrosis and coagulative
ischemic necrosis, could be either extensive or focal. The component of glioma (WHO T /Ill ) was found in 8

cases. The tumor cells were immunohistochemically positive for GFAP, Nestin, and IDH1 in all the cases,
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and Olig-2 expression of varying intensity was found in 9 cases; diffuse expression of P53 was observed in 9

cases. ATRX was negative in all the cases. The tumor cells were negative for NeuN, NF, CD68, Syn, and
CD34, and the microvascular endothelial cells were positive for CD34. All the tumors showed IDH1R132H
mutation. MGMT promoter methylation was detected in 9 cases, and none of the cases showed loss of 1p/19q
(0/4) ; TERT mutation or BRAFV600E mutation (0/3) was detected in none of the cases. Conclusion

GBM IDHI1-mut is rare. About half of the patients with GBM IDH1-mut have favorable prognoses, which may

be related to focal necrosis and mild microvascular proliferation; the other half of the patients have poor

prognoses possibly due to extensive necrosis and significant microvascular proliferation.
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wt SE R R, AP R R i J 4 pGBM. IDHL-wt 2%
t8 ) (HAYA 4 G E Ak & JE RN GBM LS , Hfii
P e AR 2E SR PR3, 55 GBM IDHT-wt AHARL, 34 3% B
o3k B SR ESOR IR R 2 = T AH

AEH 509 114 K8 0 WA I Jo g s 5B, IR 1 d
2240 H Horp 2 Bl s, ) 6.24 S H . X
2 AT BRI T ARG B ok 7 5 53 4 3 1l e g
R T 18 i < IDH1 28 A8 R JF & M 5 5T B 4i g IR
(IDHImutant primary GBM, pGBM IDH1-mut)”, & JG
JBE I 96 95 52 ) GBM IDH1-mut (1) 3% PR 32 34 33 A1 F 4L
B — T a2 A R Y 2R DR A A A A K Y
TPS3 7 Mk = EGFR §4%  MGMT Ji 5 1 H1 %%
Ak 35k TPS3 A 3435 Ki-67 " 5 EGFRM" |, 54%
WFsE 458 —3k, T pGBM IDHI-mut I sGBM IDHI-
mut (41l PRAF AR F 53 FEAE AR BL, A 2% F HED B T
IDH1-mut pGBM [ 2 531 e o2 988 B B AE i DR 3 72 R
B, TG S ARCREIR , 24 AR R I A 1 AR
R T B IR, BRI A S e e E g

3.2 JREFHE

IDH 58788 AU fige 51 Bk 20 o g 2 25 1 5 IDH B A Y
I8 B 200 9 G X4, B T 0 R SRR
A RE B 2 B 2 5 (O %E ] S i 1 IR
BEFN/ SRS R IR FEAE 50% (1) GBM IDH-mut H 31, i
T GBM IDH-wt H 3L LL ] (90% ) 5 (/0 5 Ji¢ i 441 i
SRR ST % LT GBM IDHL-mut' ™ A4 k%
Bops i n] WL e 40 SR A2 TE , T 2R RIE (£
AL, 45 5 UL, Ul A 1 A SRR AESE Rl RRAE , 2D
BOw AT WL/NR R AN b R A AR TR RS . R SR 1]
JH AT W€ 2] WHO I/ 0 A4, Hevb 5 i) /0 %8 Jie
IR AN AR A3 o /D0 BT DLIR L AN A5k . L
I A5 HG A T BN B /N R I A8 0 SR BE I 4 e
HESE RN LA G A o SRBE I - MR IR IR B8 A e
[P e i PR R B, MR 4 B2 B [l 49 R K Fi kL 6 451
WL JRIEBIRAE 4 B 0L 2 IR FE .

G g R AYTT I, 48 K 2 %0 GBM IDH-mut 353k
IDH1R132H, /040 il f T IDH1 5% IDH2 58 I, 2845 ]
fe2=PA: ., GFAP  Nestin [ 335 7F GBM IDH1-mut 5
GBM IDH1-wt 12253 AN i, P53 i ik . ATRX 33k
BAAE GBM IDHT-mut 515 0, 5 SCHR[ 1] HiR B AR
3.3 pTRERE
3.3.1 IDHI B[N 5848 K AH 53+ e A% IDH1 %
72 fpe FLARGE T 2008 4R BN R 2 AR I oIR8 AN Ak
I B 40 M 88 o B B A 3 TR e bRae s R
fE RI32H( CGT 5845k CAT) 5545 | IDHI JEH 5
72 2 M TR R R AR IS, WL P53 AR Lp/
19q k'™, IDHI 485, 0 & 4 1p/19q H ik
I I 9eg wgfe 1) /0 28 S 0T AN 98 kB, W & A P53 RN
ATRX J R 5 78, i g3 D) o] o i AU 5L JE 40 Jf R
JE, fE IDH 2878 B o o, 2828 1) IDH1 figfk
P s SRR AR Y 2-5 8 R IR T R Y
o-Fi % TR, S B T R A g R R g 4
MuFe M AL AR e W 2, A4 9 4 (9/10) K
E) MGMT J5 37 H 384k, ATRX Z€457E 86% 1y IDH
S bR v B, 5 TERT )3 3 + 28 722 A o HF
FRHMUARAT 3 BIAT TERT Kol 24 A K0 3] TERT %8
A% IDHT 58728 5| e i iy vh e s A Qi 2 1 ARl A
— BT A L R B KO- 45 A o R i A A
IDH 58722 IR AR 5 g S5 i R 455 A3 O, IDH B A= 7Y
JR& 596 v Jieb 988 952 10 9K L 240 fifw ( TILs ) BE 2 F1 PD-L1 3%
IAHE . GBM IDH L-mut H/INEE 40 A g4 i
(GAMMSs) B gy /b, {H H o BAR 1, $2/n XA B T
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3.3.2 IDH-mut [l ~ I 9% 2 ¥ 41 J 9 PR 2 i Ji o
GBM IDH-mut {1 HL % | R 1| B e R
IDH-wt #1 IDH-mut, IDH-mut {7 T ~ T 2% 2 & 40 Jitd 95 i
FAETCE U R A A7 S R B A A I B B K T IDH-wt
w0~ T 2% 508 240 JidJgd £ 2. F 9% & 3 — 4 IDHI
R132H 28748 i) 1T ~ I 22 0% 4 e g , 7Rl & Bt )i e
B EE AR T AR 2 BIBETS RN 1 A AR
VAT 2 590 B T 0 B Ay GG I 40 9 P9 i i) S 29
36 .14 A~ J 7R AT U S PR s R )9 . H SRR RS
i A B A e g () B 45 DL £ 2E 4E ((copy number
alterations , CNA ) i 35 18 11 33X 86 Jje Jo Jd 1= 78 7 186
AR SN AT E PRI A 7 . YA e e
PEAT LAHETY IDH 28728 % WHO 11 ~ T %8 2 B 40 Bt 98 1)
A g, CNA F = AT 4R A [ sk o Je fa 1 1 A=
YikrEY .
3.4 &5

IDH-mut ¢ J5T 8 136 97 46 T ARV BR 07 fi4k
7 o ARER TR +T +4057 A B F GBM IDH-mut f§
FHPAFRKET R A A1, # ) IDHL 5% IDH2 fiff 41 i 551
T I 2 5988 B8 TR T R A gt . IDH %A
iR T REXT 5 ( ADP-#2 4% ) 545 il ( PARP ) 17 4] 57 51
MUK S TDH 2725 I8 88 S 8 167 2 56 e Ak 10 4
7] TMZ & 52w TR 5 I DNA S5 B
BRIIE (5 eI 2738 7 fur 84 0, T PR 28 25 67 Ao 188 5
LR SN B Tk e ey T RO
3.5 g

GBM IDH1-mut 1 IDH1-mut %5 I8 £ % 5 %
BUGE " SR A BF ST s 22 IR (8] 09 43 B o
IDH 5875 1 i 37 14 151 J 7 A B, CDKN2A/B
Al RN BRBE B NV B0 5 Rk A A
18 CDKN2A/B 4l & i 2 5 4 77 o i A o
XA HE7R GBM IDH1-mut 432058 1 20k . FRATTXS
RT3 BlE (5T 3.3.24 D HET) ME RN
1 g B S 22 AT o0 A R B, 3X 4 1 BB B 3R BN
N A A B RETE Rz, 4 Bl A 3 4
W, SR 24 A BB B R (ZE )
it ) XA R AR BT B S R, X
G 5 5 (60,56 .40 .9 .2 N H ) TE &2 1757
B & BELIRAE R B R B, Al 3 4914 B (6] A7 1 £ 5 1
il PR A At R A ok AR R I A A 1 S 4
TR BE RN YR BB 1 3 B2 Bl ) i P %2 . GBM IDH1-
mut 8 W5 B AL 4G : O )53 05 5 52 16

S HUIRE 40T RS 055 s QHIF- o[5S Z ", S
BT WA 12 T A I A A JR 32 B R L TR 4
BRE TS 25 S5 AL 191 T W23 1) 2 L2 1 6 5 (3R
U ) RO ) A G o s
1 CNA 230 f1 CDKN2A/B 44 Bese 7 Hisy
THUHMEAREADIS

AHFFEUAE T 10 4] GBM IDHI-mut (¥l 5
TR, R ) T SCHERHRGE ) GBM IDH1-mut, & UAF7E
TCARZR I S 985 B A GBM. IDH 1 -mut 1B 5 HE 2 1)
GBM IDHI1-mut, GBM IDHI1-mut [ 715 A #H 6], 2 %k
GBM IDH1-mut 835 Wi 5 4F, 2F % GBM IDH1-mut &%
WG 22, BUG 25 15 41412 50 % 5 (IR PE 9 Bl 32
LA ) A 5 AT B S A 4 T A 2 i i
U1 CNA B E 48 f1 CDKN2A/B 4 & B %, X%
FRREA T . ASTFSE4S SR IDHL 538 0]
REA b ST BTG H 07 , R T 10 B B 20 R 3 T-AL
i 24k ,GBM IDH1-mut 17555 #E—43 2 HF5E .
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