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Usefulness of the Revised International Prognostic Index for Diffuse Large B-cell Lymphoma Patients Treated
with Rituximab-based Chemotherapy
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Background: Diffuse large B-cell lymphoma (DLBCL) is a heterogeneous disease that presents with various
clinical features. The international prognostic index (IPI) was established as a simple scoring system to predict
the prognosis of DLBCL patients. However, IPI was unsuitable as a prognostic indicator for DLBCL patients
treated with rituximab-based chemotherapy. The revised IPI (R-IPI) is proposed to predict the prognosis of
DLBCL patients treated with rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP)
therapy.

Purpose: The present study aimed to validate the usefulness of R-IPI as a predictor of prognosis in DLBCL
patients.

Materials and Methods: We reviewed the clinical records of CD20-positive DLBCL patients treated with R-
CHOP or R-CHOP-like therapy between December 2001 and March 2012 at the Department of Hematology, To-
kyo Women'’s Medical University Hospital. Clinical data were retrospectively analyzed, and the usefulness of the
IPI and R-IPI were assessed. The Kaplan-Meyer method was used for the estimations of overall survival (OS) and
progression-free survival (PFS).

Results: A total of 177 DLBLC patients were treated with R-CHOP or R-CHOP-like therapies during the
study period. The characteristics of the study group were as follows: proportion of male patients, 53.7% (n = 95);
median age, 69 years (range: 17-89 years); proportion of patients aged =61 years, 70.6% (n = 125); proportion of
patients with performance status =2, 14.1% (n = 25); proportion of patients with increased lactate dehydrogenase
levels, 63.3% (n = 112); proportion of patients with =2 extranodal lesions, 249% (n =44); and proportion of pa-
tients with stage III-IV disease, 46.9% (n = 83). The median observation period was 33 months (range: 0-124
months); overall response rate, 89.5% (n = 136), with complete response in 84.2% of patients (n = 128); and 5-year
PFS and 5-year OS rates, 61.2% and 76.9%, respectively. The IPI could not distinguish between the 4 risk groups
(IPI 5-year PFS: low 84.1%, low-intermediate 54.2%, high-intermediate 34.7%, high 46.7%; IPI 5-year OS: low
89.1%., low-intermediate 84.4%, high-intermediate 66.8%, high 51.9%). However, the R-IPI could distinguish be-
tween 3 separate risk groups (5-year PFS: very good 95.0%, good 66.1%, and poor 39.7%; R-IPI 5-year OS: very
good 95.0%, good 85.5%, and poor 58.6%).

Conclusions: Our findings showed that the R-IPI might be more useful than the IPI for predicting the prog-
nosis of DLBCL patients treated with R-CHOP therapy.
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CE AMERMALE BRiAZY > 3 (diffuse large
B-cell lymphoma : DLBCL) ZARFDEM: ) >3 jE
DHKI3B% 2 HOLEDBEEOHVHETH 5.
DLBCL i3 aggressive non-Hodgkin lymphoma & —
BT H 5%, IR R MRS E TH
D, B—ORBEAMNTIIRL, FAH—LEFELEZ
LRTW3?,

DLBCL {23 2 b2k, 1970 FRICHRE S
72 CHOP # ¥ (cyclophosphamide, doxorubicin,
vincristine, prednisolone) 23& 5 { HBH¥EEHE L LT
fTbhT&. LaLl, 1990 4RICAY, H1CD20
E/2U0—F VAR THDY Y F V7T (rituxi-
mab) 2SHF S M, BEROBRRBRTY) v F < 7
H CHOP #i% (R-CHOP %) 3¢k D CHOP # ik
% L% EEBEZ R LY, DLBCLIZX3 % B
DIZEEWRIR E TR o 72,

L7 L, DLBCL iZT¥— % EHTH AW 2, 1k
BTN T 5 BRRL RINEEBRILE 4 DEH)
TLIERTHY, BAGTFHRHAERTFOERN
SNTE, 202 TH, EEFPHIEE (Interna-
tional Prognostic Index : IPT)®i& DLBCL # .l &
L 7> aggressive non-Hodgkin lymphoma ® ¥ % ¥
W AFLELTELFHES N, BHETHIL FIA
ENTWD. ZHIFM L7z 5 D0FHRKETF (5F#,
ERARRH, performance status(PS), Ifil{E LDH, #i
MREE) IZOoWTRAaT7TY Y 7247w, 4200
J A7 7 )v—7 (Low, Low-intermediate, High-
intermediate, High) 27T 5 b DTHAH. LI L,
Z OIPLit &% & Y B @ aggressive non-Hodgkin
lymphoma I3 A 1B#BRETH 5 CHOP FEE %
FITHIT S NIER 2 HB ONTBIR T — 5 1D
EEREN TS, COkw, RE, BEOERERE
# T 5 R-CHOP I % %1 72 DLBCL £ Bl % %f
BICIPLOFRBEICOVTORIES R &R 20
MR, IPLICBITH420) A7 ZV—T7I2iIEEH
AR TET, 3200DY X7 7 V—7 (Very good,
Good, Poor) W4 BIL#5Z L A¥BH L, DLBCL
T B FHRFUYATLLE LT, HETEE
FEIEEE (revised International Prognostic Index :
R-IPI) 2S$RRE S /2",

KR L FERRERBEMEARICIB VTS, 2001
FITRITY Y F 22 THRBIGR S T Lk,
DLBCL ZHul»& L7z B Y »/8EICx L, &
M R-CHOP #HEZEA L T& . SH, &L 13Y

il

¢ R-CHOP #: % & A L 7z DLBCL %E# % i 5

R HHEBNET 21T, RIPLOABHEREE L 7.

HWRELUVHE

K5 1E 2001 £ 12 A~2012 F 3 BT BRI TR-
CHOP %k (B L <12 R-CHOP Hftl#E) #EAL
7= #% D CD20 B DLBCLIERITH 5. KEMEE
BHEIEY Y S@RP LD M T VR T F — A RBEHPN
ROV 7z, 72, dHEMREIR 5 DLBCL < #t b R 7
DLBCL 7% & O%§5k 2 A ¢, R-CHOP ##i (b L <
1& R-CHOP BEEE) AN OILERIED T b 72 IE
Bl S - OB T 2 E 2B T VAT (4 7
) U EEE R CALEREMMT D ER, EIRE
RO BRI BR R MEM B (autolo-
gous peripheral blood stem cell transplantation :
auto-PBSCT) % fE4T L 72 FERI & A L7z, BEER
DOWFEE MR, ZWROSER - BRI - s
WREOH - W - iE LDH - PS - MiE 2 L 7 F
=V -BERWE BEHEE10cm MLE) - BER (5
B BT - RERD) - BRERE - IE TSN IL-2
SR GSIL2R) & L7z, BRARLE L TEERED
T, RSB O EE S L 22, TPTIX5
DDOFHEF (FEs6l Il b, BRI~V
A, PS2 DL L, miyE LDH IE# LRI L, iR
2L E) OFMEERICLY, 0~1 5% Low risk,
2 M.% Low-intermediate risk, 3 }.% High-intermediate
risk, 4~5 5% Highrisk &8 L 7. RIPLIX, [
U520 FHBEFZHNWT, EEHERKIILY 0
% Very good risk, 1~2 # % Good risk, 3~5 H %
Poor risk & 474 L7z, #4113 R-CHOP #eik 1
EIHAHRIES D E O - IR ER TR O R % 5F
fiL, &&%=E (overall response rate : ORR) % &
L7z, BEER,LAONZIPIB I RIPIIC
LVGEEINE Y X7 70— TN BB AT
(progression free survival : PES) 8 X M4 FEA R
(overall survival : OS) DAL % Kaplan-Meier
B TYERE L, log rank test TEpfi L 72. PFS 132 ¥
P HREEALE TOHM, OSEZBM»LLTH L
CRERBEAEF cCOMBMTEMN LA F/2, IPI
AATIEBITAHE5D2OHEFICONT, M LTk
HFELTOFRARLBFMT 2729, 54 PFS
B X U'54F OS % Kaplan-Meier i TEHE L, log
rank test CHEBBIT ZTo 7. &5, ZD5
DOFHETF % v T Cox BINY— FEFVIC
L) EERBT 2TV, NF— FHEZER L. P<
005 #F-THEEZEDY & Lz, T XTOMEHHNT
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B, KFRIIEEFHGEFED S [FRRIFFRIC
B4 2 MmEIRS ) CHOE, BEERIERILLE
HRT, BFRN T =7 2 E - oW T5L LT,
HELFEMRFOGHER XDOKBE Z1T72.

# R

BRNRIIE 177 6T, BHROBETRL Ta-
ble 1 127”3, BUNLLE < (B37%), FHnH il
1369 3% (17~89 %) T, 61 ML LOBEE D 706%
THhorz. PSHEAEBIER (PS2~4) % 141% &
A, ETHES I~IVH) 8L TH o 2
(469%). HEEINBERBEL L CIZEMHED582%
EEIAMEIC AR R L Do 7.

WAL X LTI 166 71 (93.8%) A% R-CHOP
BHEE AT SN TWAA, 1160 (62%) & doxoru-
bicin % [ B 7% @ {& \» pirarubicin ~NZE B L 72 R-
THP-COP ik % fifT ST \wiz. {bFHEEOR

O — A FHRAEE 6 MT, 102461 (576%) 456~8 .

I—ADEREZITTEY, BREZ & THREBUGT
FREBGS 2 20 F 72 REBIE 32 61 (181%) TdH o7z, )
B (fesik b L B IR RS T18) o
R A& FHili < & 7o EHIE 152 1T, PR BLEo ORR
X 89.5% (136 Bl), Z?d 9 L5EaEM (complete re-
sponse : CR) D&I413842% (128%l) THo7-.

SFEBIOBIEH R P ILfEI 33 2 A (0~124 » H)
T, PFS #iftd & O OS B % Fig. 1 127R$. &R
BT A54PFSEB L US5HEOSETENE R
612%, 769% Tdh o 7c.

ERDIPI EH LW RIPIZ WY AT 7 —
TRl (PFS B XU 0S) % Fig. 2 127R"7.
XD IPL % 5 &, PFS T Lowrisk 2 %, 4
FHRO BRI HEETH - 72 (Fig. 2A). 3561
OS TATYH, sEXB2-RIAEFLE RS L, Low
risk & Low-intermediate risk, High-intermediate
risk & Highrisk B8ZhENnREL, BIMLIZEL
TWHRWI LD L9 E % o 72 (Fig. 2B). Hr L R-
IPI% w3 L, PFSBXUOS &b 3B»RERL
SN, REKRDIPT LHEL, X D IERERTFHRTH X
T AR A REEIRBR SN/ (Fig.2C, D). IPI
BILURIPI 272 A2 ZV— TR D5 EARE
# & Table2ICRT. RIPIZ Wiz & D54
PFS & Very good 95.0%, Good 66.1%, Poor 39.7%,
54 OS & Very good 95.0%, Good 855%, Poor
536% THo 7z,

BIEIAH P ICIE T A RERR S 72 E B 1% 37 41
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Table 1 Patient characteristics

No %
All patients 177
Age at diagnosis Median 69
Range 17-89
Sex Female 82 463
: Male 95 537
IPI factors
Age <61 52 294
>61 125 706
Performance status 0-1 152 859
2—4 25 141
LDH Normal 65 367
Elevated 112 633
Number of extranodal sites (-1 133 751
>2 44 249
Stage - 94 531
m-1v 83 469
B symptom (-) 145 819
(+) 32 181
Bulky disease (-) 161 910
(+) 16 90
Bone marrow involvment (-) 158 893
(+) - 17 96
Not available 2 1.1
Serum creatinine Normal 161 910
Elevated 16 9.0
Serum slIL-2 receptor <2,000 114 644
>2,000 60 339
Not available 3 17
Site of primary lesion Nodal 103 582
Extranodal 74 418

(209%) T, FEBOETI 266 (147%) L &%
Tholz, HREEIEE 3H (1.7%) T 2 FlHiun
iE, 1BIVHI%TH 7.

IPIR2T7IZBIT B 52D FREAFIZONTD, 5
FEPFSBLUSEOSODBERMT OIER % Ta-
ble 3127, IPI TIEINSDOFHETIETTH
M LFHRETE ENTWE DY, S5EEK A DFRNT T
S HERIAT O R, BISURERA PFS 1B\ T
NLFHRRFELZL RV EIREN. T,
LRI OFER, PFS BL U 0S ORI T, HEE
2RO CTFHREFLRSDE, LDHOATH 72
(Table 4). |

%8B, SEOFRTIIHEN ORI L7225, F—
BIZHIHIN T R-CHOP R O 5 — BT auto-
PBSCT # % J 72 ER % 14 BIFED 72, 2 b D up-
front T B Wi % 17 - 7= JE Bl & &, IPI T Low-
intermediate risk 4 %I, High-intermediate risk 4 %,
High risk 6 %, R-IPI T good risk 4 %, poor risk10
BIAEEN TV, 20 MBI BWTIE, BIEEH

—E571—



140

A 1o-

0.8 ~
0.6 4

0.4 +

Percent survival

0.2

0.0

PFS

>

Time (years)

Percent Survival

Fig. 1 Overall outcomes
Progression-free survival (A) and overall survival (B) in 177 DLBCL patients treated with
rituximab, cyclophosphamide, doxorubicin, vincristine,

CHOP-like therapies.
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Fig. 2 Outcomes according to the standard international prognostic index (IPI) and the

revised international prognostic index (R-IPI)

Progression-free survival (A) and overall survival (B), according to the standard IPI for
177 patients with DLBCL (low risk: bold black line, low-intermediate risk [low-INT]: black
line, high-intermediate risk [high-INT]: gray line, high risk: bold gray line). Progression-
free survival (C) and overall survival (D), according to the R-IPI for 177 DLBCL patients
(very good risk: bold black line, good risk: black line, poor risk: bold gray line).
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Table 2 Outcomes according to the international prognostic index (IPI) and the re-
vised IPI (R-IPI)

No of IPI No of 5-year PFS 5-year OS

% Patients

factors patients _ (%) (%)
IPI
Low risk 0,1 62 350 84.1 89.1
Low-intermediate risk 2 48 271 54.2 84.4
High-intermediate risk 3 29 164 34.7 66.8
High risk 4,5 38 215 46.7 519
Revised IPE-
Very good 0 20 11.3 95.0 95.0
Good 1,2 90 508 66.1 855
Poor 34,5 67 379 39.7 58.6

Table 3 Univariate analysis of the IPI factors in DLBCL patients treated with

w

R-CHOP
5-year PFS (%) D 5-year OS (%) p

Age o

<61 75.8 90.9

>61 . 545 0.0404 706 0.0099
Performance status )

0-1 639 80.6

24 464 0.0033 53.9 0.0002
LDH

Normal 875 93.2

Elevated 444 <0.0001 66.9 <0.0001
Number of extranodal sites

0-1 63.2 80.5

>2 54.4 0.3352 64.5 0.0423
Stage

I-IT 72.1 847

m-1v 484 0.0029 68.3 0.0054

DLCBL: diffuse large B-cell lymphoma, IPL International Prognostic Index
R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone,
PFS: progression free survival, OS: overall survival

Table 4 Multivariate analysis of the IPI factors in DLBCL patients treated with R-CHOP

PFS 0S
Characteristics
HR 95% CI p HR 95% CI D

Age

>61 vs <61 1.19 059-2.54 0.6305 2.19 091-6.10 0.0808
Performance status

2-4 vs 0-1 1.18 0.81-3.79 0.1441 2.25 0.96-4.98 0.0608
LDH

Elevated vs Normal 6.42 261-19.37 <0.0001 292 1.14-9.01 0.0240
Number of extranodal sites

>2vs 0-1 0.63 0.83-1.32 0.2201 0.83 0.37-1.83 0.6354
Stage

-1V vs I-IT 1.32 0.67-2.61 04222 200 0.90-4.63 0.0880

DLCBL: diffuse large B-cell lymphoma, IPL: International Prognostic Index
R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone
HR: hazard ratio, CI: confidence interval, PES: progression free survival, OS: overall survival
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WICERZ 1 FICRDZD 00, FI T H
AL Tz,
Z =

Z N F TDLBCL % H.[» & L 7z aggressive non-
Hodgkin lymphoma {Zx$ 2N FHFHI S A 7
AELT, IPIDE AV SN TE Lz, ST AR
EREE 7O 7 PO RSN FHETHIS A
T A E LT 1993 FISHER SN T OREOFNT
513 1980 SERIC B IF DG T dH 5 doxorubi-
cin A ZHIPEAALFRE: (F12 CHOP #i%) 3 HifT
& 1 72 aggressive non-Hodgkin lymphoma % | -C
Holz IPI TR, EEFRICRITTHMILZ5200
FHRE T (Fl, WAWHM, PS, I{E LDH, #Hisbs
EHICOWTRAITY Y ZhBIHE, 4001 X
JIN—THFHIENTEL. TRHD54E
0OS =A% &, Low risk 87%, Low-intermediate risk
51 %, High-intermediate risk 43%, High risk 26% &
7Y, AROFHRIPHEICEI LI/ LaL,
1990 4ERICA D, $TCD20 €/ 7 9 —F VPLEn Y
V& <7 & CHOP #iE % #HH L 72 R-CHOP # %
BTN FE TOCHOP #H % b H 5 IR # R % R
LY, BAEORERGHR L 2o 7. T D72, R-CHOP
BEEZZ 7 DLBCL ICBIF A FHFMI AT AL
LCO Pl DKM MGEST 2 LENH-72. Th
% %20F T, 2007 41T Sehn 5% R-CHOP #i%: % 1fif7
L7 DLBCL % 42 IPI o & FPE OMGEE % 17\,
FOWR, REKOIPIORITY VX TiEd4oDY)
AT T N—TOEFHBIIAMEICEIMETE 2 nE

EEWLHMIL, FHABRMETRRZAaT ) VT

VATAELT, RIPIR##E L. RIPIIC LN
1%, 44E PFS C Very good 94%, Good 80%, Poor
53%, 4 4E OS T Very good 94%, Good 79%, Poor
55% &7V, 3MOTHRAVWMICEIILING. 72
2L, ZO#E British Columbia K& H % C1T
bz B (&£ 3656)) »omfiMo%E#R
W2 HEBEEW SN2 DTHY, TOFHEEC
DWW THERE 72 5 FHilE S Tnev, 46, 45
IZ B\ T R-CHOP # % % #i 17 L 72 DLBCL £ 177
FEB 2 R 72 B BIAENTIC X U, Sehn 5 O#FE L
Fk, HERD IPITIEY A7 70— T ORHLDT
&7, RIPLIZX Y BRgICEAL S h, RIPIDAEH
AR ENTMERE o olz, SO LD, A
BWTH RCHOP % A 72 DLBCL O F % F
W AFHELTE, FBRIIIPITIE %, RIPI
ZHWAZEIEL TR EEZONS.

LRI DN T, TN E THR T R-CHOP % i
17 L7- DLBCL JEBIZ, FE#iH1E 69 5%, 61 MLl b
DREF DS 706%, LDH A5 EH LU TW7-5EH2% 63.3%

CTHotz. Zhid Sehn b OHE (GEEd M 61

%, 61 LLLodER 51%, LDH EARERI55%) &I
BL, JVBRTHEEEDLVWESZEATVS L
ZAONBY, RIPIOTRTDY A7 7 v—7T
YR OFEFI D 5 4 OS %%, Sehn H DOHFHE D 4 4 OS
% ERBEETH o7 (Very good 95.0% vs 94%,
Good 855% vs 79%, Poor 586% vs 55%). Sehn
HDOEH|ETIX44EPFS & 44 OS 12K X 4L 28
%<, TNENOEFHFRD IZIFFE Ul 25T
BY, HRELLODOHIRBREI X 5 RN 2 EH
EPDTNTHo T EIRBRENS, —TF, 4
BEOFEBIT 54 PFS & 54 OS % (LB 5 &, Good
66.1%, 85.5%, Poor 39.7%, 586% T& V), OS A%
PFS % L - TWwW5., ZOHEMBIZHEETIZZR VAT
R-CHOP ¥ CTHE L /ZERI T H BB I HIR#F
Ezfrv, B2 - FZEMrEEITLICXY, £
DiERE LTRIIEFEREZUE L 2HEPEZ LR
%. ¥¥IC Good risk Tld Z DYEM BRI E W T & AT
PFS it & OS M2 BT 5 L LN TH L. L
A L, Poorrisk TIZZDHEMNFEEIHIT 1T, 6
4 0S T50% % TIH % ik (484%) 1272 o TV 5.

DLBCL OF#A BB T 5 BRI IS DWW T
X, bR 24 & auto-PBSCT % HifT9
52 LT, BRBEEOUZBLZYRHETIHAALRIN
T& VY F U< THAERENEA SN0
% b, IPI T High-intermediate 3 & UF High risk @
JEBIZ R Y F = TR LR X &
auto-PBSCT % 1fifT L, 54 OS T74% &\ BiF
RS ST 2. S OB TR R
Hre L7238, SFCRFE—8SHMEMIC, RIPIT
Good risk 4 5, Poor risk 10 #l% &> 14 BT L,
R-CHOP #i£125| 2 #t & auto-PBSCT 287, #l
SMBNOBEFR 16, EChlZLE V), DEFD
HETIEDH 5 SOOI FICRHLZEEI/BON T
2. TOE) LR, S, RCHOPHFE R %I 72
DLBCL #E#IIC 5T, R-IPI T Poor risk I23% 4
5 L) BTFHERARONIH LTIE, H—EHHICH
RRHIC auto-PBSCT D HifT 2 #iad 3 5 L E 0D 5
EEZbNS.

Bl D X 9 I DLBCL 3 AH—42EFMLE XS
, IPI 7213 T7% { BCL2”% BCL6V OB DA 4,
Germinal type (germinal center B cell like, activated
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FHFHURTFE L CHRESRTEZ, LarL, VY
F U THAMERENEAIN-OL, ZhALD
NAFR =D =D& AEDVEFHEIC L YIRS L7
FHRETF TR oz WEINTRE?™M. 2o
I BRRICBWT, RIPLIZRERD IPI A2 7 & [H
U R RED A TESIC DLBCL O F% % FHl L
185 L) MCHRRIICH EEICEREY. L2 L,
SEF A DI BWT, IPLICL 2 FHO B
DL 2o BB O TRY., BERRT O
KR O rituximab DBEAIICL Y, IPIAIT D9
L, HINREBDIRY L FREFTIERLED,
SERBITCLDH OAVERGFHRET L5 Z
LATRENT. TR EhS, IPLRAITDH L
MNRERR EOMORTH, BHALICHE L -Fk
RFELTHAIREL 2L RY, 5O00FHET
ZRWTHID 4 BIZHT 5 IPT ClRBRIMEA T &
F, 3BT A RIPLICE Y BRALD 2 S /=T
BEEAEZOND. DX H I, rituximab DEAIZ
XY DLBCL IZBI} BHERDkA e FHRETFOER
WRESEMLZEZEZONS. 451, RCHOP
HE% %1372 DLBCL fEBIC BT 5, L VH#ELT
BFU AT 22 BHT20, S5 DRF%
AT KRB AR SR X DARGES 5 = & v
Fhb.
#® =

R-CHOP ###: % %1} 7z DLBCL JEBIIC BT 5 F
FHMIATLELTCRIPINFIPLE W ERHTH A Z
LavRanz. .

VYR THAMERESEASNI OB Y,
RIPIIZHB I} 5 Poor risk BT FHARTH Y, R-
CHOP R % #8 2 5 7 7= 7 %o 2L F 0 1E % auto-
PBSCT 2 &L#H LW IREREOBEVLETD
5.
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