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Abstract

Objective: To investigate the efficacy, feasibility and survival of long-cycle temozolomide (TMZ)
chemotherapy for glioblastoma (GBM). Methods: The data of 69 patients with glioblastoma who first
visited our hospital from January 1, 2019 to December 31, 2021 were retrospectively collected and
analyzed. According to the 2021 CNS classification criteria of the WHO, the IDH-mutant patients (n
= 10) were analyzed separately. The main analysis subjects were IDH wild-type GBM patients (n =
51). Patients were divided into standard cycle treatment group (6 cycles) and long cycle treatment
group (>6 cycles) according to the number of temozolomide treatment cycles. The progression free
survival (PFS) and overall survival (0S) outcomes were compared between two groups. Results:
This retrospective analysis enrolled 69 patients with pathologically confirmed glioblastoma. There
were 33 patients in the long-term treatment group and 36 patients in the standard treatment group.
mPFS of the two groups were 23.9 months and 10.3 months, respectively, and the difference was
statistically significant (P < 0.001). The mOS of the two groups was 37.6 months and 17.8 months in
the long-term treatment group and the standard treatment group, respectively, and the difference
was statistically significant (P < 0.001). Univariate regression analysis showed that PFS was corre-
lated with lesion location (P = 0.031), 06-methylguanine-DNA methyltransferase promoter methyl-
ation (MGMTmet) (P = 0.021), Isocitrate Dehydrogenase (IDH) mutation (P = 0.036), and TMZ chem-
otherapy cycles (P = 0.001). The MGMTmet (P = 0.021) and the number of chemotherapy cycles of
TMZ (P = 0.001) were related to OS. Multivariable Cox regression analysis indicated that the MGMT-
met and the number of chemotherapy cycles of TMZ were the independent influencing factors of PFS
and OS. Conclusion: Long-term TMZ treatment can prolong the progression free survival and overall
survival of GBM patients.
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1. 5|8

GBM ZHCiE T IR A iR, R R, B AAA . GBM HIIR IR R I B = 5 7,
AR R A HE AR A R/INSER IR P i R DA N T R B S FTRIR A 5 22 P 2 RE AR [ 1] H 1T GBM 1)
PRV TT LS O FE B 1 e U, AR 4l Bh 0T s B fig () [R]85 A [R5 T 7 Sl BT o (B RPAER:
MR AIETT F B, mPFS A4 ~H, mOS A 14.6 ™MH, EFHE 2 [2].

BEE X GBM ABHAIR, BRI Ak 2 B T Ak, o TMZ &8 AT ok i 2 Hogl A
ATEFE . TMZ AF 9 5 REE AR 1) 25 T4k 7 25 BE R IR, 22 TIUE FAIE B30 7 JR 8 1 S ml AFE AR S5 K
JA {1 TMZ ShBhALTT 3R 33 [31-[5], Ak, ik GBM HITRIT Bl g Bh T8 g A A7 . SRimT, X+
A5 R TR KA TMZ A7 IR \BEE T K A T AR I B o B 5T [l oA 7 A2
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e B HRT FAR AR SEABIIATT 119 60 I8, DR TMZ AT I Rebk . T4 R AAE 5
2. BREREE
2.1. — 3R

AT S 2019.1.1 & 2021.12.31 WEE2 T5 B KR EROIF LR B2 H 69 1
GBM & . PAFRE: (1) WEZWONE AN GBM; (2) ik >18 &5 (3) A& I HAMEME I HJom
PR (4) HBNAITERIG 6 FAITL; (5) EAATREEE . AWFONRIBIER 7T, 27 BRI
= Befe B 2 b ottt

IDH IR 5r4A

A WHO 2021 CNS g 53 K bRitE, IDH SRR B E o NI “ BIR4HM0%, IDH AR,
WHO 4 27 , HAYSEAT NAT)ES IDH B4R GBM fFEREER. Wik, AFFREEHSH RN
IDH ¥4 8 GBM &3, IDH FRAZAL B FAE o) R AL3E AT R P 7 b o

22. BFTTAR

69 B B B2 e KRR FARVIBR, HARRENE S AR R R . BT R TF ARG 6 FIW
FEZBYTECE TMZ [FIABATT s tHREE X (PTV) RSB RANY 1~2 cm, N HTFSERBUTHOR, 6MvX £, DT
60 Gy/30f, TMZ 75 mg/m?, qd x42 K, FfiJ5%FE 4 FF4h TMZ 150~200 mg/m?, 5/28 d BIHBIGIT . 7EM
RIS, AR B EOIRES . BRI DL IR PR AR S IR TMZ 80E:2 B F AR B HE DR ER B PAE P I HoAth
T7 AT o B — PP E LF

2.3. WEIEHR

1) JCittJE 2L A7 1 8] (progression free survival, PFS) L5 I P 3E R )l 11 Bl AE EHEE B R, LK
KBTI AR IE . NSRRI T BEidt J&, R84 T TMZ A7, Wifa SRRy PRk e, WiHE 22 ml B
() 952 RIS Ao S A A7 I [A] (overall survival, OS), 8 C&SET B H AAF ] A+, DARIKBEVII (A A 1k,
2) A R R Bid% WHO 657 A R FAE P FRiE(CACTE 5.0).

2.4. GHES R

Kol o b AR ST SPSS 26.0 FRAFEAT o THELBERL 1 K ()i 71 70 BL (%) R o 4LIR] 70 SR BURE LA
KRR . AR BB R T hr S5 TS 1998 5 KA Kaplan-Meier J7ik b BRI R
M Log-rank 4, SR HIER P<0.1 MRRMALZHR I, KA Cox HLHI XA BEAT HuEL. P
<0.05 AN ZE A Gt o

3. 458
3.1. IEPREHE

WRIZNFRUE, ARWFFRILGIN 69 Fi %, Hrb IDH 282881 10 {4, IDH BFAEAY 59 1, 8 pHrdE
T IDH AR . R RAEIE N 26~77 %, HLIAERS 57 %, SFINAERS 56.7 . FTHBEMERZ T
BT BRA B M [P AT, SRSk B SEE R BT, FE K RRIR TT AL R 33 191(47.8%), ARAEIRTT 4
B 36 11(52.2%). FTE BE I ALBEVTIN ] A 24.6 N H, EAHFFRE L H 2023 4 12 A 31 H), 3t
HRET B 40 B, fEIEEE 29 6], BEMIHAL OS N 19.5 NH, &K 50.0 A H{7 PFS A 16.5 4
H, &K 401 MH.
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IDH RERE S IR KR RIBFE

1F 69 Bl 3w, IDH B4R 51 491(73.9%), IDH Z45H1 10 $511(14.5%), IDH IRZS AN 8 41(11.6%).
IDH 28735 M f  h ATAE RS IR (RS > 55 % (5 L 30.0% vs 68.6%, P =0.021), HAMIEARF 4L S5 IDH
PAEMEBHRLREESR.
3.2. £FDH

¥ 69 B N K B AT AARUE G T 4L, WI4L PFS HREK B 6 T 4R bR e & 336 )T 41
PFS 7371184 23.9 (16.6~31.2)1N H 1 10.3 (7.2~13. )M H, ZRA G52 (P <0.001). P4l OS i K

WY AR UE B VAT 4L OS 43 91N 37.6 (16.4~58.8) N H AN 17.8 (13.1~22.5)MH, EREGi#E XL
(P <0.001) (I 1),

10 ) o bRHE S T 4L 10 ; RS TR
o K T4 i TR ANET 4

0.8

0.4

Figure 1. Survival analysis of patients between the two groups

1. RABENEEFEDT

3.3. BEAEST

L[R2 Kaplan-Meier 730145 B B~ kE#AL(P=0.031) MGMT J& )1 3R 5 5L(P = 0.021). TMZ
137 T BA%L(P = 0.001) 5 &35 PFS 4 5% MGMT Ji3 37 H LB 5P = 0.021). TMZ 4477 & 1%k (P = 0.001)
5miEA 1 PFS. X GBM & #EHT OS [ H[K & Kaplan-Meier 7347, 4558 58 MGMT J& 81 31k
THHLP = 0.021). TMZ A7 FHE(P = 0.001)52Mi & ¥ OS. tb4h, fEEMk 69 i35, IDH R4
PFS #H2%(P = 0.036), 1H5 OS TEZEHM P =0.106). 4450 H7 IDH BF A=A i3 (n = SN, Ik ER AP
= 0.028). MGMT Ja 3+ HFEAL(P = 0.018). TMZ 037 A #A%L(P = 0.001)5 PFS #H5%; MGMT Jaa)TH
FA(P = 0.024). TMZ 097 I EA%L(P = 0.001)5 OS AHR(WE 1).

Table 1. Univariate analysis of survival for 69 GBM patients
= 1.69 5l GBM BEWMTEERE RS

) Univariate analysis of PFS Univariate analysis of OS
Variables n
mPFS (m, 95%CI) P mOS (m, 95%CI) P

Age (years)
<55 27 16.8 (13.9~19.7) 21.2 (14.0~28.4)

0.936 0.783
>55 42 16.5 (14.1~18.8) 25.9 (14.9~36.9)
Sex
Male 40 15.6 (11.6~19.6) 20.5 (11.5~29.5)

0.333 0.934
Female 29 18.7 (16.6~20.8) 23.4 (20.3~26.5)
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Size of tumor (cm)
<6 44 16.5 (13.4~19.7) 23.8 (18.5~29.1)
0.634 0.824
>6 25 16.8 (14.9~18.7) 20.5 (17.6~23.4)
Pre surgery KPS
<80 14 15.8 (13.9~17.7) 21.7 (17.1~26.3)
0.599 0.383
>80 55 18.7 (16.3~21.1) 23.4 (17.7~29.1)
Brain lobes involved
Single lobe 51 18.7 (16.5~20.9) 23.6 (18.6~28.6)
0.031 0.14
Multiple lobes 18 10.9 (8.2~13.0) 19.1 (12.5~25.7)
MGMT promoter
Unmethylated 31 12.5 (6.7~18.3) 19.2 (16.2~22.2)
0.021 0.032
Methylated 38 18.7 (16.4~21.0) 26.7 (13.1~40.3)
IDH
Wild-Type 51 15.8 (14.0~17.6 21.2 (16.8~25.6
yp ( ) 0.036 ( ) 0.106
Mutation 10 — —
TMZ therapeutic cycles
6 36 10.3 (7.2~13.4) 17.8 (13.1~22.5)
0.001 0.001
>6 33 23.9(16.6~31.2) 37.6 (16.4~58.8)
TERT promoter
Wild type 19 23.5(12.4~34.6 38.6 (15.3~61.9
yp ( ) 0.169 ( ) 0.196
Mutated 32 15.7 (13.5~17.9) 21.7 (15.8~27.6)
1p19q deletion
Without deletion 49 16.5 (14.9~18.1) 21.2 (16.5~25.9)
0.259 0.661
Co-deleted 8 — 23.8 (9.5~38.1)

E: ABFITERS BE IS AN 2021 4ERT, HEHE WHO 2021 CNS 4> 25457, IDH 28387 1% 57 B4 uJ8 I 4k =535 4>

HoN “EIYHME, IDH 4T, WHO4 %" .

34. ZAES

R Rz P B 52 B P<0.1 IAZ AR BT S5 50 E R MGMT J5 31 FEEE R AL TMZ

b7 %A PES. OS BT s2m K 2= (L 2).

Multivariate analysis with regard to PFS

Brain lobes involved - + + { Brain lobes involved

MGMT methylation[|- H——

MGMT promoter methylation

IDHF —&—F+— IDH

TMZ therapeutic cycles - H6—1 TMZ therapeutic cycles

T T T
0 1 2 3 4 5
Hazard Ratio

Figure 2. Multivariate analysis between the two groups

2. MABFENZSERNMT

Multivariate analysis with regard to OS

Hazard Ratio
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3.5. BITHXARE M

TEARM T A, &HE WHET IR B NN S e NAE B, Ho S e N DL AR |
U AE W, HAR B N M AR SRS IR I SIE . RIREE, WRITAH > 2 AR RN TS %%
Fo RIWAREIT AN Z &IV T BB T B E (W 2).

Table 2. Treatment-related adverse reactions between the two groups

2. MEBERIAITIEXT RREEEE

A B R N 7 P
>2° 5 il R BL 22 (66.7%) 17 (43.6%) 0.653 0.422
>2° IfiL /MR > 5 (15.2%) 8 (20.5%) 1.216 0.278
>0 FRPA R 4 i gk 2 8 (24.2%) 7 (17.9%) 0.011 0.921
>2°% 1L 3(9.1%) 5 (12.8%) 0.782 0.382
4. g

R4 2021 4 WHO HX A4 KRG MR 2%, JBT WHO 4 2 GBM BMEFEE i, Filjs i %[6],
5 BT R A PR A A R AR AR R B 14.2%, o5 JEUR PERG IR R 50.1%, 5 SEAAFEN 6.9% [7].
F B GBM HIARHEIATT 772 Stupp 7%, Hih TMZ & — Mo 3425y, 85t i5% S DNA LedEib 1456 A
MR FEBUIMRE (E L s 122459020 1 i e B R R Lt i LA GBML BT B BIR B VR - H HTbRiE TMZ
W, TTR 6 M, SRR TARE) TMZ Ay st RS, DL KR I 8 M i 75 A AR A7 3R
#i, —EAFES . Balana & RIS W TMZ WA RAAFIRZ (8] (HAE, A —Lewt7eR, 7£ 6 JAH
WIT SR GRS FE AN TMZ W ScE B E WHUE[3]-[5], XSRS R 5. 8 GBM KJEH
TMZ 697 B4 Infk#s . TMZ 7E3697 GBM J5 TH I FERINE H CAEIESE[9], TMZ & — K UK #7254,
— PR T 2 AN RS FIREERATTI AR ST, ZEAE R TMZ 677 IS F 2 18 000, 8 A Rk
iR il S SRR 2 EE M, RIS YRIT A OGRS . T H, BUAMOH BT RIS B B, T
e e LA EAS R R AEAE TMZ 1897 BIHT 6 ANMFEMP[10] [11], HARRAKEI TMZ $iasT 5 HA
R BAHRARIE . X T>6 J B TMZ BT B v 52, 3t ERE AT 8 B TMZ A7 2 22 4T AT
I[12] [13], XEMBATAHRLER—, L2KEAY TMZ &2 HER TMZ 7, BE5E R
21 S34h, WARFOEEKE, £BHEAN R R, #2KEIH TMZ a7 i 8 & sk
Pt A YA T B R I . IR (R B TR R

AW FCRE— B0 7R GBM B3 PFS K OS [—S6R %K. MBS, g &AL
RN 16.5 N, AL ALEIAN 19.5 N, KT HAMBF TG iHH AL PFS A AL OS B E] . iX
H5KJE TMZ IR A, T HEE RS, (HHARRS A O k. 2016 45 WHO CNS 5 4
WAETT KON GBM Wi A4 & 0 FHRHER R B 24, % GBM 434 IDH 7 A= RUAT IDH AR [14].
Hrh, IDH ¥A4EM GBM ZoNJERYE, s 2 1 IDH RAA GBM & A K00 2 T4
T S, TR [15]. £ T IDH 58457 GBM 5 IDH ¥ 4E% GBM HAT ARFEIMURSFE . 7 T4F
TERA KGR TS, 2021 4E WHO CNS 2 5 it GBM XEFHHEAT 03, ¥ IDH 548 GBM #70 Mrb 22
Bri6]. AT SR, IDH RAREH PALFR ERP = 0.021), PFS 2L T IDH BfAM G P =
0.036), 5 CHERIE . Fk, EIEAEKE D TMZ (7 7 R0nt, 220K IDH S48 R 83 Bl 43 by,
BRI AR . A, MGMT HIEWIRZS B B4 IE B S5 A7 BUR K TG % UIA [ 16], MGMT J&—Ff
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DNA 2 E i, v DNA 545, 244N MGMT J& 31 H 4L, DNA 18R R8T %, Mifiiert TMZ
PIABAR[17][18], Ht, MGMT FEAEE TS EAF, X WA TR A 45 R —8. 14, TERT B
B RALAE GBM WG5S ik e e 2 G B/E A, /2 I GBM 3% Tl 1) = B AL W0hR 5 4[19],
TERT J& 37 RAZ B H A TG 5 22, (HBRA R IA TR0 /e B K 3R i P R i et 2% 22 5%, Tl R
& BT BTN T SE AT 7 AR EECE A IR, RIS B2 2 T — 2 RE MR ZE .

AW FAFELL R RRYE: (1) AHTFFEEEE A B i — O (s, 4500 75 Bl KPR AR 2
HOO I AT RE— B IGIE . (2) PFS IFIWT = BRETREUI#RIN, D RITREAFTEMZE. 3) I Fhr SR aE
AR AN, DR 2500 08 T AR S SRR AR ok I AR A o FRATTIE JE 25 SR o, IR o B 4 e A
&, Kl MGMT a3 HIRI B, 7258 R R A BU0T 6 AN TMZ A7 e, =B a5
STHEBINEITIN 52, R HITE . Lt TR TMZ. 7ER SRR SE B, BATAMNSGE GBM JR T,
8 AR LR R AN GBM 1697 MK AEAF ARSI o XX R T 8 R 38 5 58 AN AL RURE B (0 Y T 7 R 3
P B A AR R B EEANE

ZE LFriR, X1 IDH B AR Y i o3 RRA0 BRg 2, RIS e A A B S M AT T A A K
ToikRAAFIIFE A, H2 At RIF. MGMT J3 3l H B A0RA & T K J8 4k 7 3k s it B 320 1
brEY. IDH 54T B TG 0T IDH B AERY, Rid% WHO 2021 Hr /3 ZArE b T Mo B HE

= FA
ARG EH B K FEMWBERAC TR RS B IFMEAEFH LS. QYFYWZLL 30684). HIT A7
NIRRT 7T, ANl B 2 A BRI T b, ISR R S b MEE o R A

&5k
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