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Outcome of Rituximab-combined Chemotherapy for Follicular Lymphoma: A Single-center Study

Hiroshi KAZAMA, Masanao TERAMURA, Yuki ENOMOTO, Aya WATANABE, Noriko ISHIMORI, Ye DING,

Hanae SHIMURA, Shoko KODAMA, Norina TANAKA, Kenjiro MITSUHASHI, Midori ISHIYAMA,
Kentaro YOSHINAGA, Yoichi IMAI, Masayuki SHISEKI, Naoki MORI and Toshiko MOTOJI

Department of Hematology, Tokyo Women's Medical University School of Medicine

Follicular lymphoma is an indolent type of B-cell lymphoma. Although combination chemotherapy with the
anti-CD20 antibody rituximab has improved patient outcome, there exists a consensus that some histological sub-
types are incurable, for which standard treatment is not yet established. Here, we retrospectively analyzed 61
patients with follicular lymphoma who received rituximab-combined chemotherapy as first-line treatment in our
institute between January 2002 and June 2012. The median age of the patients was 61 years (range, 41 to 85
years). According to the World Health Organization classification, 44 patients were classified as having Grade 1
or 2 disease, and 17 as having Grade 3 disease. Of the 61 patients, 55 received R-CHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisolone) as induction therapy, and 28 patients subsequently received
rituximab as maintenance therapy. The complete and partial remission rate was 80% and 11 %, respectively. The
rate of overall survival and relapse-free survival at 5 years was 90.8% and 60.5%, respectively. The Follicular
Lymphoma International Prognosis Index did not accurately predict survival in patients with Grade 1 or 2 follicu-
lar lymphoma. In multivariate analysis, rituximab maintenance therapy was a prognostic factor for relapse-free
and overall survival.
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Table 1 Characteristics of patients treated with
rituximab-combined chemotherapy

Characteristic

Age Median, 61 years (range 41-85)
Sex
Male n=29
Female n=32
Histological subtypes
Grade 1/2 n=44
Grade 3 n=17
Grade 3+DLBCL. n=8
Stage
I n=4
I n=10
it n=15
v n=32
sIL-2R (U/ml) Median, 1,280 U/ml (129-42,400 U/ml)
FLIPI
Low n=21
Intermediate n=24
High n=16
Initial treatment
R-CHOP n=55
R-THP-COP n=1
R-COP n=5
Rituximab maintenance
+ n=28
- n=231
iTo 7.
55 s & Uk

2002 4F 1 A~2012 F 6 Bl 4RHc Bl
Y USEEB SR, VYT T EREL{bEEE
= MERRE L LU CHlIT SN ER 2 BT OFR E L
7z.

£ - MBI - Ann Arbor A 3HIC X AR - Lac-
tate dehydrogenase (LD) fi - NEZ 1 ¥ (Hb)
B WElA vy —af x> 2275 —1fE (sol-
uble Interleukin-2 receptor : sIL-2R) & - i@V
> NJEEIRR T #3812 (Follicular Lymphoma Interna-
tional Prognostic Index : FLIP)® - 7> b 5% 4 7
) VRYERGOFRE - ) XTI L HHER
BEOREZHALZHE L, BHEHRBERL (relapse-
free survival : RFS) B X " & &£ F (overall sur-
vival 1 0OS) % HZERKE L THREHEN 217 - 72
FLIPTIZHEVy, SEHG 61 skl b - i : T £ 71
IV # - Hb 12g/dl Kk - V) ¥ /3B g8 85 Ll E -
miE LD>IEF ERZ FRABREFE LT, Ihb
ORTEF0FT2E 1 BEOBEIEY) R 78 - 2/
OBETHHY A7 B - 3EULOBEITHY X7
B L L7 FLIPI2IZ DWW T, BRIRT— % OFRE»

LA BIDOMFETOMRE 2iTbah oz, EIEEY ¥
NEIZBWTIE, MERFEMIC Grade 1, 2 & Grade 3
TTPRVBELRLI LMD, INLE2HITTHITE
To72? $7-BMERICH LCE L-HPEE KoM
AEDLEEBERTHHEHREL LT, RELRFIHRE
B AER - v A7 AR BN IR AT 455
% L 72 CATDAP (Categoriacal Data Analysis Pro-
gram) (2 X 5% RKILT 0 ARSI & 2 RibiERE
2% (Akaike’s Information Criterion : AIC) % H\»
72, LEBBNTIE Cox WBINTF — FETF NV ZMHEH
L, log-rank ME % 1T o /2. MEMENT Y 7 M i JMP
version 80.1 Z vy, HEKEIX p<005 & L7
5 R

VY F U T 2 EOFRE R AT S NAER
i, WEEWY Y3 E Grade 1~3 TR ED 65 BT
Holz. 2D BLERIRT — % OFHETREZ 61 #icD
WCHIT 21T o 72 SEFIONER % Table 1 I2RT. &
BNCBIT BB LI BH296 - L2 HTH Y,
FWTHE I O AR AL 61 7% (41~85 /%) Th o
7z. Grade 1 8 L U 2 DFEHIIL 44 BT, Grade 3 DI
BHX 17 BITH > 7z. Grade 3DFEBID 5 & 8 FlAH
Diffuse large B-cell lymphoma (DLBCL) @ compo-
nent ZH LTWw7z, WWEIIE TR 440 - 114 10 #) -
MEIHE-IVERFATH 7. NEFTTE Y
fE<12g/dl DFEFNE 13 BITH - 72. LD DfEIZDOW
Tid, IEEMELRZEZ HREML11 6], 2R5%28B2
BIEBIS T BITH o7z, BRI BV TIEEF
W RE 40 BT, BMEED 2THICA LN, 9B 19
BIAS (14 5 18) & L C\wi-. #EIE#IE, R-CHOP
P& BAT S N7 REBI A3 55 1 - R-THP-COP (V) v
¥yw7, ESVEY Y, UFREFHY, By
AFv, FLF=vnry) gEHN 14 - R-COP (Y
VRIS, ZUNRYY, EYTYRFY, TU
Fovay) EESSBITH7. VYFIRTO
MEFRRIEZ3 7 1N 2 2EMOFET, 28
BITHIT S Tz, &FIZBT 2 MEEROGR)
P, EEEM 49 B (80%) - S EME 76 (11%)
Tholz. EEFAGHEPRMHEL742FT, 24
FHREPREISGE L TS, FHll 5 EEFR
1X908% THo7z. &FIicBIT A RES & 0S % Fig.
LISRTY.

Grade 1 25 3 £ TO4E Grade IBWT, HE=E
AT (Table 2) Tid sIL-2R >2,500U/ml #7% sIL-2R
<2500U/ml # & D RFS & OS 0 & 7 fi#E % &
» (RFS, p=00008 ; 0OS, p=00306), LD>IE¥ &
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Fig. 1 Relapsefree survival and overall survival of all cases.

Table 2 Univariate analysis for (A) relapse-free survival and (B) overall survival of patients with

Grade 1-3 follicular lymphoma.

(A) Relapse-free survival

(B) Overall survival

Risk factors P value Risk factors P value
Age, <65vs >65y 0.1573 Age, <65 vs >65y 0.0013*
Sex 0.0544 Sex 0.4509
Stage 0.6088 Stage 0.8147
LD > ULN 0.0012* LD > ULN 0.0370*
Hb, <10 vs >10 g/dl 0.0838 Hb, <10 vs >10 g/dl 0.0799
sIL-2R >2,500 U/ml 0.0008* sIL-2R >2,500 U/ml 0.0306*
FLIPI FLIPI

Low-risk vs intermediate risk 0.1838 Low-risk vs intermediate risk 0.1278

Intermediate-risk vs high-risk 0.0697 Intermediate-risk vs high-risk 0.0241*

Low-risk vs high-risk 0.5798 Low-risk vs high-risk 0.2383
With vs without anthracycline 04761 With vs without anthracycline 0.3724
With vs without rituximab maintenance 0.1079 With vs without rituximab maintenance 0.1557

LD: lactate dehydrogenase, ULN: upper limit of normal, sIL-2R: soluble interleukin-2 receptor, FLIPI: Follicu-

lar Lymphoma International Prognostic Index

EROBENIEEMERE L Y RFS & OS OF B % 5iHE
237 (RFS, p=0.0012; OS, p=0.0370). Grade
3 & Grade 3 T DLBCL @ component % & LB TO
SIL-2R @ f# i, 5 f#1,340U/ml (%8 BH : 493~
42400U/ml) TH Y, Grade 1/2# & Grade 3B L O
Grade 3 T DLBCL @ component = & {8 & DORIC
BEEZ o7z F72FR>65 MO 65 I
To#LY 0S OF B2 iEH % RO 72 (p=0.0013).
RESB I OST, Gradel 74132 & Grade3 ®
MICEEEE o7 FLIPLICK 2 A2 F0
RFS & OS # Fig. 2 IZ/Rr9. RFS & OS THEZEIX
WD OO A7 BEDI ) R 7 BEX ) R
BARRTH -7 (RFS, p=0.1838: 0S, p=0.1278).
I/, BIVRAZBELB)AZEHEOMTH RFS & 0S

THEEEZEIALNE D 5 72(RFS, p=05798 ; OS,
p=02383). LALHEIAIBLE) XAIHOMH
TiE, RESKEEZRALN o2 (p=
0.0697), OS THBENRD LNz (p=00241). %
RN T, OSIH LTk, E#E>657% - sIL-
2R>2500U/ml A3 #i & 72 b, SEWM>65% (p=
0.0082) B"E B2 FHARK T Th o 72 (Table 44,
B).

WIZGrade l BL U2 0ER 4 B2 B T B8 T
BT Z 4T o7z, 65 RE A AERIX 106 TH - 7.
FRICEEREZLRTE LT, BERMIT (Table
3) T, sIL-2R >2,500U/ml # 4% sIL-2R<2,500U/ml
BXY (p=00220), Hb<10g/dl E »* Hb=10g/dl
BEX D (p=00147), LD>IE%E LR IERMEE X
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Fig. 2 Survival of all patients by risk group as defined with the Follicular Lymphoma

International Prognostic Index.

Table 3 Univariate analysis for (A) relapse-free survival and (B) overall survival of patients with

Grade 1 and 2 follicular lymphoma.

(A) Relapse-free survival

(B) Overall survival

Risk factors P value Risk factors P value
Age, <65vs >65y 0.6428 Age, <65 vs >65y 0.0284*
Sex 0.0900 Sex 0.3807
Stage 05176 Stage 0.8878
LD > ULN 0.0246* LD > ULN 0.0793
Hb, <10 vs >10 g/dl 0.0147* Hb, <10 vs >10 g/dl 0.7366
sIL-2R >2,500 U/ml 0.0220* sIL-2R >2,500 U/ml 0.0818
FLIPI FLIPI

Low-risk vs Intermediate risk 0.0536 Low-risk vs intermediate risk 0.2059

Intermediate-risk vs high-risk 0.0788 Intermediate-risk vs high-risk 0.0437*

Low-risk vs high-risk 0.8980 Low-risk vs high-risk 0.2770
With vs without anthracycline 0.1480 With vs without anthracycline 0.5645
With vs without rituximab maintenance 0.0108* With vs without rituximab maintenance 0.0458*

LD: lactate dehydrogenase, ULN: upper limit of normal, sIL-2R: soluble interleukin-2 receptor, FLIPT: Follicu-

lar Lymphoma International Prognostic Index

D (p=00246) RFS OF B @M L ROz, T4
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02059). BV AZBLEBIAIHOLETY, AR
ZIASN%H» o7k (RFS, p=08980; 0S, p=
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MY 227 B CTHEE (p=00437) ICBRIFCTHh o7 %
EEBNT 21T o728 2 A, RESIZH L TIREKRITY
OAESH LY, VUFI T L BHRREDE
i X SIL-2R >2,500U/ml 2MEM & 20, UV F v~
T2 X BREFFREOFE (p=00336) 23 FHRETFE
%0, OSIZx LTS RILy B ARSI LD, Y
F VT L BRI OEE LA >65 ROVE
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B FPHEAT CTH o 72 (p=00344) (Table 4C, D).
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Table 4 Multivariate analysis for (A) relapse-free survival and (B) overall
survival of all patients and (C) relapse-free survival and (D) overall sur-
vival of patients with Grade 1 and 2 follicular lymphoma.

(A) Relapse-free survival

(B) Overall survival

Risk factor P value Risk factor P value
sIL-2R >2,500 U/ml 0.0686 Age, <65vs >65y 0.0082*
LD>ULN 0.0947 sIL-2R>2,500 U/ml 0.1176
(C) Relapse-free survival (D) Overall survival

Risk factor P value Risk factor P value
With vs without rituximab 0.0336* With vs without rituximab 0.0344*
maintenance maintenance

sIL-2R>2,500 U/ml 0.1554 Age, <65 vs >65y 0.1183

sIL-2R, soluble interleukin-2 receptor
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Fig. 3 Relapse-freee survival (a) and overall survival (b) of patients with or without ritux-

imab maintenance therapy.
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