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Abstract

Objective: This study aimed to retrospectively describe the preliminary single-center clinical experi-
ence with obinutuzumab-based combination regimens in the treatment of follicular lymphoma (FL)
and to analyze the associated treatment efficacy and safety profile. Methods: The efficacy, progres-
sion-free survival (PFS), and adverse events in 16 FL patients (12 newly-diagnosed, 4 relapsed/refrac-
tory) treated with combination regimens containing Obinutuzumab were analyzed retrospectively.
Results: Besides the efficacy could not be evaluated in 1 case who stopped Obinutuzumab due to ad-
verse events, the overall response rate and complete remission rate of the remaining 15 patients who
were treated with combined induction regimen containing Obinutuzumab were 86.7% (13/15) and
73.3% (11/15) respectively. At a median follow-up of 27 (8~35) months, PFS at 1 and 2 years were
87.5% and 68.9% respectively. The most common grade 3~4 hematological adverse events were neu-
tropenia. Anemia and thrombocytopenia were mainly grade 1~2. Peripheral blood lymphocyte sub-
sets analysis showed that CD4* T cell count and CD19* B cell count decreased significantly during
induction therapy compared with before the treatment [0.181 (0.033~0.628) x 10°/L vs. 0.506
(0.414~2.438) x 10°/L, u = 4.000, P = 0.043; 0.001(0.000~0.003) x 10°/L vs. 0.084 (0.038~0.613) x
109/L,u=0.000, P = 0.006], and continued to decrease until 7~12 months of follow-up or maintenance
therapy [0.157(0.029~0.428) x 10°/L vs. 0.506 (0.414~2.438) x 10°/L, u = 1.000, P = 0.018; 0.001
(0.000~0.002) x 10°/L vs. 0.084 (0.038~0.613) x 10°/L, u = 0.000, P = 0.008]. The main nonhemato-
logical toxicity was infection, with pneumonia being the most common, including 3 cases with COVID-
19. Non-hematological toxicity also included infusion-related reactions, liver damage, cardiovascular
events, gastro-intestinal reactions, etc., all of which were grade 1~2, and improved after supportive
treatment. Conclusion: This preliminary study suggests that obinutuzumab-based regimens may have
potential efficacy in FL patients; however, their safety profile, particularly the risk of infection, re-
quires further evaluation in larger-scale studies.

Keywords

Obinutuzumab, Follicular Lymphoma, Efficacy, Safety

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

DOI: 10.12677/acm.2026.161232 1827 Il R 125 23k i



https://doi.org/10.12677/acm.2026.161232
http://creativecommons.org/licenses/by/4.0/

ity &%

1. 5|8

JEIRLIE IR E2 98 (follicular lymphoma, FL)#& — A T8 08 B UMbk IR, 2w WIS B
MR A . ARk, BT CD20 HraBEPUIARR T Z R, FL PG A2 B oet. ARG 8 1
P CD20 HPF % E G ST RAMEH/E N FL BIbsilE— 23697 7 R, WREEKEH 1AEAM, H
RKEZHUEHTCFE B[], BZERAUE— P AVRLL 1T B TR L 4T CD20 HodkEdifk, S5F%H
FAHUAHEL, JLAE Fo BOICBEZEA B 1 m] 3G 5 HL 5 S0 2 SO AR B ) SR AN 77, DTS SR e A4 Rk 40 A 5 1)
I FAE FH(ADCC) HURMH A A 3 (0 A A H (ADCP) #IMAH G 40 i 25 14 4 H (CDC) A ELHEEL
AT /EFH(DCD), A BT iR 2 8 bt 24[2]. fEYI2 8RR /MG P (recurrent/refractory, R/R) FL
o, BRCZBREHTAA BRERHUMRIEYE . PR, SRS RhUHME, BB ia T inIT e
BEAT BLEGYERFIR T RENS B E SEK FL 88 IO JCEE R AEAFI(PES), DMttty FL — &Iy B IE[3].
B BRGNS R A, (R AT 5 AR SR BL(IRR) A PR 240 s/ F1 2 2S5 90 25 306 55
AR, JCH RGP R AR, EAImKEN . T H S Z 2Ry B N IR RN H 255 H
PR, AHIEFC Rl 3 M 1 A G — 252 3 B BR BT T ZRIRYT I FL 8 E (IR TR, B ER D Fiik L
BITRIL ARG R S 2 A VERHIE, IR SE R PR (R L 200 5%

2. MR 57
2.1. —RESER

[E B 43 BT 2018 4F 10 H 2 2024 4 2 ARSI 16 B35 B2 Bk 0697 1 FL B35 IR R %R
fifs B3 AR B2 1~3a 2% FL, 2WifF& 2016 4 WHO #RkELLH 2R 2 Zbmife, E683Y > 18
2. WEBEMIRKRER, SRR ER. #sr . HES . Lugano 2. S5oMiitEE. AR
RSB (LDH). £2 fERE H(F2MG) HREGIHTRE . FLIPT iF4r S8 A 2 iR T7 5% . AW 7cidd
Grr i s — NREE At B2 51 25 4lh itk (2025-1IT-HR 051).

2.2. JRITARRITHOES

Fr A B E YR & W2 Bk it G 7 ZAT R8T . Fod, 4 1R G-CHOP (B Z 2k H145T 1000
mgdl, 8, 15, % 1J7#E, 1000 mgdl 5% 2 S7FEEd, FF@EMENZ 750 mg/m? d2. £ FEELA 50 mg/m? d2. K
FH I 1.4 mg/m? d2, 5RAIFA 100 mg d2~6, 21 d/E#) T RIEIT, 9 BIRAH GB (B 2ZEkH41 1000 mg d1,
8, 15, 5 14712, 1000 mgdl 55 2 7R, AIEZEANT 90 mg/m?, d2, 3, 28 d/AINTTZRIGIT, 3 Bk
F GR (BLSZERBHT 1000 mg d1, 8, 15, %5 1J7F%, 1000 mg dl 55 2 y7fEie, KB 20 mg d1-21, 28
dARNTT RIBIT . 5 FIRIT AR R PET/CT #4797 RPN . M4 2014 Jit Lugano VFRUbRENGST 205>
NTEARLER(CR) HhrZZfE(PR). FlifaE(SD). Bt E(PD). KM (ORR)E LN CR J PR (1]
Ll Flo 175 U097 A0 R Gk S R B Bk P 2 4E R T, B 2~3 N LIk, FREBE 2 4R

2.3. SME M ELmEaIE B 34T

REE FL B FH 2 & WZ R PP 7 R FIRTTHT RABYT Ja AN A 18] ;S5 SR 9T 45 RN 75 R IT 45
FJG 3~6 NH . 7~12 D A)HIAME I 2 ml, K CD3/CD8/CD45/CD4 I CD3/CD16 + CD56/CD45/CD19
W7, fH FACScan i\ ff1{¢ (Becton Dickinson)i#f 17tk LA a2 Y 3o PiAAAnic il F: PerCP-anti-
CD45, FITC-anti-CD3, APC-anti-CD4, PE-anti-CD8, APC-anti-CD19, PE-anti-CD16 + CD56 (BD Biosciences
USA). KM CellQuest Pro {443 #r CD4* T 4Hififd. CD8* T 4Hfii. CD19* B 4H/ifg & CD3-CD16'CD56" NK
YL E 23t Je CDAY/CDS HUAE . 4 itk 40 M v+ H0H B 300 W GH AT, 18 R bk 4 i T 25k DL &
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PR EEL AT ST 4T B A7) SR A e 2% 9 L 400 i ST A ) e et A
2.4. BEMSIT

TSR TR IT IR ML AN RS S AR I 2 AN BSOS R AR S O, AR i 36 [ [ S SE T 72 BT (NICT)
H15E HIAS B3 R TEFRHE(CTCAE) 5.0 XA B N 3E4T 40 2% (4]
2.5. BE

B @t T 12 L ik bE s, BEVFELIERE A 2024 4F 10 A 30 H. PFS 8 B F M2 A 315w E
R R T AT AR Ji [R5 BT T B AR YR B U PR T
2.6. GiitES R

KH SPSS21.0 it 8k At 47 B4 0 M o & B2 Bk BT 7 S35 VR TT W0 LAY JE AN TRV 8] 55041 ) I 2%
Jhk EEL 4 B S B 1) 22 S SR ST ¢ A 36 B Mann-Whitney U &30 3EAT b . SR Kaplan-Meier 134T
PFS 73#1. P<0.05 NZERE G TR L.

3. 58
3.1. IEPREHAE

16 i FL B3 G RRFIE LS 1. Jorp, 12 B2A%0i2 FL, 4 625 R/R FL. 12 $i%]i2 FL &+, 7
BIRF GB 5 &% $i6I7, 4 BIRH G-CHOP 697, 1 HIRH GR i#J7. 7F 4 il R/R FL E#&H, 2 iR
M GB H&IFEFIRIT, 2 HIKH GR I RIRIT. 16 Bl EEHFHFIRIT BIRATECN 5 (1~9)1, 14 FliF S
7 R R T 10 Bk e R B2 ER U4 RRIR T, dERRBIT IR AT RRECH 3 (1~

Table 1. Characteristics of 16 FL patients treated with regimens based on Obinutuzumab

= 1. 16 IR & RZIKBRMNEKA S RIGTH FL BERIGKREHE

RHIE BEHIH(%)
HALERR S, M (D] 55 (33~75)
P51
5 7 (43.8)
S 9 (56.2)
IR 2]
1~2 14 (87.5)
3a 2(12.5)
Ann Abor4 #
I~11 2 (12.5)
-1V 14 (87.5)
SEAMR AR
H 14 (87.5)
¥ 2 (12.5)
H IR
H 9 (56.2)
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G 7 (43.8)
LDHF
H 6 (37.5)
X 10 (62.5)
KAHL(>T7 cm)
H 3(18.8)
X 13 (81.2)
FLIPIVF %>
{RAEO0~143) 5(31.2)
a2 4(25.0)
REfEE357) 7 (43.8)
VIR IRITI () 1 (0~42)
BRI R
G-CHOP 4 (25.0)
GB 9 (56.2)
GR 3(18.8)
G L EE 5 (1~9)
YRR T NEUAIIGIRTT A NS 10/14 (62.5)
HERFIR YT A 3 (1~7)

TE: FL: JEEPEMEDE; LDH: FLRBIEA; G-CHOP: BLZIRPHTRSIABENL. ZRWE . KEW. SR,

GB: BZERPHUK S RILFFTT; GR: BB BRGUR A R/ -

3.2. TrYSHR

16 1 FL 85 HI7 R0 HT W35 20 B 1 9] FL IR 4 R0 5 15 B2 Bk idh, &% 15 BilfE & 1
ZEREPUNIE T7 R IRIT 45N 13 (86.7%)613K74 ORR, 11 #(73.3%)ik CR, 2 #i(13.3%)i% PR, 2
#1(13.3%) PD. 7E 11 $I#1i2 FL /1, 8 #1(72.7%)ik CR, 1 #1(9.1%)ik PR, 2 #1(18.2%) PD; 4 % R/R FL

W 3 1(75%)i& CR, 1 1(25%)i& PR.

16 % FL , 3 HI(1 BRI 28, 2 4] 5B Sl ) 22 75 96 97 I IR] M BLE ST /4838 4 51(2 9] BXI i

Ry 2 IR R G E SR RRR ST SRR T vh /AR

BERE)RITIEIE.

Table 2. Efficacy of 15 FL patients treated with regimens based on Obinutuzumab

2. 15 IR & REZKBMMEKA T RIGTH FL BFNTHO

3502 BIR 4 Zerb R gn g b, 1 R

RHE BEGIHU(%)
R s s 1B () 27 (8~35)
HRIT T EE R
MR F 2/15 (13.3)
it ¢ 3/15 (20.0)
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B TR B G 2/15 (13.3)
BITIE L
HHEREIE 2/15 (13.3)
Pt e 1/15 (6.7)
FRIRITIT
ORR 13/15 (86.7)
CR 11/15 (73.3)
PR 2/15 (13.3)
A=Y 3/15 (20.0)
T 1/15 (6.7)

VE: FL: JEVEMEWREIE; ORR: FMEMZE; CR: TTEZEME; PR: H0EMEE.

33. FREMZERL

FEMABFEREVETTE, 3~4 2 A4 B AT PR 0 B D 0, LR e 3T WL, A 1~2 o3

3~4 G A BRI D IR L, AP R AR AT R SIRTTHTARLE, CD4' T i e 5 3697
J1E] 53 R F4[0.181 (0.033~0.628) x 10%/L Lt 0.506 (0.414~2.438) x 10%L, u=4.000, P =0.043], £FHSH
I7 45 JE B BRI HUAERRIG YT 7~12 D H B AR EHRAR[0.157 (0.029~0.428) x 10°/L EL 0.506 (0.414~2.438)
x10°/L, u=1.000, P=0.018]; ZK{lHh, CD19"B AMIiHEAEFE 30775 IR EGE T F4[0.001 (0.000~0.003) x
10°/L £t 0.084 (0.038~0.613) x 10%L, u=0.000, P=0.006], LA, ZiFSIHI74H G o R 22k i
YEFHIGTT 7~12 A H IS B 2[5 71[0.001 (0.000~0.002) x 10%/L Lt 0.084 (0.038~0.613) x 10%/L, u=0.000, P=
0.008]; 534k, NK 4HMITHEE S SI0ITJE 78 TR, 1EFRFIRITE NG 7~12 A BERTIRIT AT /KF[0.044
(0.017~0.214) x 10%L £t 0.201 (0.112~0.260) x 10%L, u=3.000, P=0.043] (A% 1).

2.5%10° 2.5x10°
2x10° 2x10°
1.5%10°
1%10°;

5x108

CDA+THH U3 & (/L)
x
2
CD8+T4H ¥ (IL)

CD19+BAHfI% & (L)
N
>
*

0 i T T OJ T L LA T
-1x10% @g
:&ﬁ&& %ﬂ% v\”ﬁ% %ﬁuzﬁ‘ ,b,m% ‘,\m%
E: FL: JERMREIE; *5ia7T7aifEtL, P<0.05; **5i8fFaiMALtL, P<0.01.

Figure 1. Dynamic change in peripheral blood lymphocyte subset counts in FL patients before and
after induction therapy with regimens based on Obinutuzumab

Bl 1. SRIBHFBMMBEEH RIATHIE FL B2HNEAN S HRE T BT RIS EL
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FEARIMIR 2R PG L, A PGB R, il B SURGE . WOAE . B i e i AL Ay
W2 sl ge s, Horb DU R SR i Il 3 Wi e a7 1R 22 UOF A Hd i 28, o 1 Bl R™ B g
T4 B 2 WSS DIRETEIRIUT ., 2 BIAHURBERNGT o i b . HAbIR M A B e BT . Lo i
I BIER NG, YIGXERITJE IR . 534k, 2 I Ui B 22 Bk SR U R v BRI A O
B2, 2P AR T R i (L4 3).

Table 3. Safety analysis of 16 FL patients treated with regimens based on Obinutuzumab
3. 16 BIRA & BRZR B E 7 RIATH FL BEMREM S

AR BE (%)
M FEA R A
SRR et )iob s 2
1~2%% 3(18.8)
3~44% 13 (81.2)
I EL 20 g
1~2%% 7(43.8)
3~4%% 8 (50.0)
fylih
1~2%% 7 (43.8)
3~4%% 0(0)
LIiRAN T/ 2
1~2%% 6 (37.5)
3~4%% 3(18.8)
A MR A R FH A
R SE 2 (12.5)
Jiti 9 9 (56.3)
AL 3(18.8)
T if 4 2 (12.5)
B SRR I A S 3(18.8)
GigINub2 2 (12.5)
S AR DR S 2 (12.5)
B it s 5(31.3)
O F A 5(31.3)
JH-47 5(31.3)

vE: FL: JEVEMEMESE.

34. EEDHT

HRE 2024 210 H 30 H, 16 BlEFERALIEEDT 27 (8~35)NH, 3 BlEE R IE, 1 HIZET:, 1 4/
2 4[] PFS 43518 87.5%F1 68.9% (LI 2).
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Figure 2. Analysis of progression-free survival (PFS) in 16 FL
patients treated with regimens based on Obinutuzumab

B 2. 16 fIRAERZFBRNKAH RIGTTH FL BEH
Tt R AT

4. 77 g

H A B2 B APk T FL — 283897, 5 CHOP. ZRIASLHE] VT Sk I8 FE i 5 25 W Bk A5 48 S 7R 1
BUFIT 8. £ GALLIUM 7t H, 601 #I#]12 FL K G-CHOP 5 GB #3477 ORR ik 84%, CMR i&
78% [5]. Claustre <5 [6] R Ei 14 7347 &/~ 4]12 FL K H G-CHOP ‘33677 5 ORR 1% 98%, CR 7]k 88%.
£ LYSA W5, miligd 57 (99172 FL K H B Z 2k L hi G R IR LI (GR)YEYT /5 ORR =ik 94%, CR
1% 80% [7]. J34h, fE R/R FL HBZ Bk ST 78 B om s s I HU s i P . GALEN #8278 R/R FL K H
GR J7&1597)5 ORR i5 84%, CR ik 38% [8]. GAUDI #F 5t 56 4] R/R FL % B2 ¥k B4t & CHOP
o} FC J5 2697 )5 ORR AJiA 100%, CR 5054 64%F1 79%, J7 08 #[9]. AW H, 11 #1912 FL %
F B2 BR F U & CHOP. 0k 2 m] VT BOR IR B 175 51697 /5 ORR A4 81.8%, CR 1A 73.7%:; 4 5] R/RFL
K P B2 Bk BT IR A Rk B R YT BOR AR B VA7 )5 ORR N 100%, CR 35 75%. X 84715 W22 31 1 22 i
R HR KRR FRBAE FEAAART, PR BCZBRBPUIRG 7 RAEA O FL & al fe AR A 2.

FIZAE BPURAWITIEAN FL MbRHE— &0y il B e K B W AAF ], 10 R4 A7 (0S) AT A
80%, {HZ) 20% M EEE—LIGITIE 2 FNE K, HEREIBITF=EMNZE[1]. GALLIUM #f 72K,
SR8 A b, BRI IB T VIS FL W] B EH R RR HEE . B R EBETI KK, 3 4E PFS
539N 73.3%F1 80% [3]. ZfLlh, 7E GAUDI #f %+, G-CHOP 5t GB J7 &iRJT#Iif FL [1) 3 4F PFS 7]
ik 87%, Horf GB 697 )5 3 4 PES HA(90% vs. 84%), AEA73K 25 5 A2 [10]. % 4h, GALEN 1 GADOLIN
IR, B ERFGUIR G RS FE g BRIk S R] VT VR Y7 VR Al i 25 203% R/R FL (1) PFS A1 OS [8][11]. ASHf
Fi 16 5 FL B E 52 WZBREHICS CHOP. Ak SRl T BRI IL/E A — & B &iGTT, 1 4H1 2
5 PFS 73318 87.5%H1 68.9%. 1X—MEH (1) PFS FART oA KA T AR, %25 7 o] REVE T A0 7R
AREAR BV T DL BB A & TR R ZE 1 RIR BEH (Y 25%). Kk, Z07 RMEK LKA
A8 KIRAELAI FE 10— PPl

WFICIESE, B2 Bk B i) 45 R 2% B B P TE A Akt & #5 B 4 MiE BRAE A [2] AFFL R R, FL A0
Il B 2 B v HE B2 BR B RS 7 R AT ARG PR, AR U B4EREIRTT 12 N H RS,
PR BUZ BRI B UM A AL FEARIERRIEA . 25flHh, GAUGUIN #fF 7t B R 4hE Il B 40 i -4k
TEE R Z R B PU S B2 TR, BIRIT e E IR [12]. HR, AW SR B ZERBHEE T R
FRITIAMR SN E I CDATT 40T B3 TR, HAE4ERRA T M Ui B b ik S 222, v R 517 i
FERIESLE]YT RS CDATT 40 B BRI HIE A 2K[5]. J34h, AWFFE s d7 Ja 40 A M NK 40 i
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R RE N, WRRS BZ R PTEIE ADCC 2 RIB0E HHFE NK 4, BUA N IRt B ARe0E s
Ji9ed B B2 NKC 40 5 P O8] [13]s

WHAR, SR ZH RHAHL, BMZERAFIRESWITIRITE >3 BA R F 1R A 2 M 3 (3]
FE ML 35 1 518, Claustre [6]%5 (8114 0 #T KL, G-CHOP J5 i Si6 7 HATE > 3 2 v itk 441 ffa ik 2>
(45% vs. 35%) LRI (72% vs. 47%, 2 NBREDIKAEZRE ST R-CHOP. fEATLEEYILES
R/R S WIBAFI A, FRATT [FAF 00 52 380 A P 20 o /D o o 22 1) 3~4 I 831, HORAE#(81.2%)
i T Claustre 25 FIHRIE[6]; RIS, ABAF 3~4 24 /MR 1) & A %N 18.8%, ZEUE & T GALLIUM
T G-AIT B8 (6.1%) [3]. AT, X—HUES H A ERIEY]Z FL A GB 7 Ri6IT /5 3~4
G i /B Uk 1 A ZE(16.7%) AT [ 14] 0 ASHIF 5000 5% 31 1) ™ B LR 2R R AR, mTRe S AR B\ ZI 4
ETWEHEZER RR EEUSCRAMBAENIT RO RTAMEA G XEYREUEIRIR, 751K SL
J FH B B A BT BC G U7 SR, RN IR S A, U R A R D (R, PR e AR I 5
W

TERMR, AT B R AR R R, HoP il 5 IL(56.3%) . 7E GALLIUM A5t BLZ Bk
PURTT Ja 55 P B R AR 2518 77.3%, >3 PRI A RIE 20%, Bl 98 R AR R AR (2.4%) [3]. BL%
BREPUIRTT R B R AR R B R T RS B 4HBE R S BURR R DRI, DURIBCG T R H R KA 5
VTt — IR T 40 Mk 5 @ iR A 0%, AT St RIS AL 2 P g e [5]. 5T R, 5 CHOP
TiFEML, FRIREERVTXN T AR A R BRFARIIHIER, X5 00 R g KU LA G [5]. AN
FoH R 9 R AR AT, T BE S A T R IE AT R R ER AT BB IR OG . ARBAFI AT 3 B
R HBHE G5, o 1 Gl A& R NG R & I 2 AR ThRERERAE T, 5ok 2 BIER IR TT e TE i
SE o X EIIE T G 3% T REAR T [ ML M8 B8 2 7 el B 1 fE B, LR S I R 46 JR B8 22 [15] [16].
KROHEM 50418, 78T am i imiaT e, 52 G-bI7 7 R0 FL B Bid B R ik 17.5%, H#E%
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