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SHEERES
B4 @B LTS E B @S VBRIRIFSEE S (H22-03 A BRIR—%—014)
B Y BT A REL SNZE /) 7 v — B OERRE OB & BRI
EOWESL - - IZBI T HHF5E
K4 @ K 3%

Sy N TEE BB - R 2 B S i W
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BIOBGEBRENTND, BHIIFEEZERLL TIuba— L O%RET, &
BOLORIVE DRI A3 R, HEPRBIT O OEAREN, 45 2 H
DT —H<wRx V% —&®D Case Report Form DLt = —_ JREEFRZBETR L OE
B RZEOFIEEDOIEREIToTE L, iz, BERSMEZREL T, 2 E
TIZ 18 L DB EIEA LI BE I T T+ — LR B M T,
R~ U7, TR, B 11 FED OEFIRGEBATET L, F DR B EH

B HRE TR AT T ELR>TND,

A HFFEERY

BAEDRIGHEED (D20 BBHEOEA
PERMIER B AR N E
(Diffuse Large B—cell Lymphoma :
DLBCL) ¢Z5et 4~ HARLEAGIEEI L, 3@
Z LD CHOP SRIEDE 21— ADEE 1
HEIZ rituximab ZHEHT I HD
TdH 5 R-CHOP L), —F, o’
[ECI% 2003 42 9 AIZ B ffatEY >
7 BEIZx U CHGR & 72 rituximab
DFAEREIL 375mg/m2 % 1 BEENE
T8EDEETH D, ZIUIIRRT
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T3, rituximab OZEEREIIE
EREMRRE A EEEIs 11
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2 (R ME LN THERID PFS &
B 5D ETREMEDME \, TREAIHNC
L HHT rituximab EEE5T 5T
BRI, BRI rituximab 25
T5LY LEMERENT &3
HEn5, I T, R-CHOP FEED
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FEERNEH D rituximab 218 1 [BHERE 8 ElH%
B4 %5 RWCHOP FER) OB AL T
&2 MU T1/111 FERBRIC L VIREES 5 b
DTHD,
Primary endpoint
55 11 ABERSY « %CR
25 111 FEER4y : PFS
Secondary endpoints : PFS. &4ETFHIMH
(overall survival : 0S). HEELRLEE
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5 11 FHERSY : RW+CHOP $RIEREC 68 41
5 111 ABERSY - BEE 180 41, 31360 f1] (58 11
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A BE (A BE) : rituximab (tri-weekly) +
standard CHOP &% = R-CHOP #&ik
rituximeb (tri-weekly) 375mg/m2 DIV 3 3
i
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Cyclophosphamide 750mg/m2 (div) day 1
Doxorubicin 50mg/m2 (div) day 1
Vincristine 1.4mg/m2 (max 2.0mg/body)

(iv) day 1
Prednisolone 100mg/body (65 F LA ETiX
40mg/m2)  (po) day 1-5
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HEF
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(R-CHOP) % xtBRIZ, CHOP HEIEBAAGEE S5 5 rituximab %38 1 [BlESS 8 [EE53 5 Hik
(RW+CHOP) O A% 7 v & AMEEE I FHRREBRIZ X » BREEd 5 B AT JCOG0601 % Ejif
UTc, SEFIRERIIS L OREERIERICL Y 7o b a—/L%IE (201049 A) #17v>, 3
BRI R R L OB SR E MRS OBEIS & 72 5720 E Y A7 DLBCL A& 5
L9707, 2012482 A 1 BREAUT, 209 FIOEFIBGFEEBTEY . HERI2HBVTH: 4 4
DIEFIBEEE T o7, VY FI~TRER Y D2 —NZETA3EOE VYT X F+4T
372 KRBT VA TEE SR TW3, & LR DEMBRERITV. FEMBNORERS

zx B,

A, HFEEEY

OE AMERMEE B MafE Y > %E (DLBCL)
kb9 A IEHERTE I R-CHOP #EETH 543,
CHOP (2T 5 rituximab D5 717" 5
fEETWWd, FNEHELT I MERD D,

AHER JICOG0601 D HMIX, RIGEOVNE AM
KAffaA B M@V o3& (DLBCL) BEZXI& &
LT, BIEDEEIRETH S, 8 23— A D CHOP &
EDA 22— ZZHL CD20 Hiif rituximab % 5t 8 [B]#%
595751 (R-CHOP) Z*tRIZ, CHOP JRiLFRMA
FERD G rituximab %38 1 ElERE 8 Eik5-4 5 FHik

(RW+CHOP) OF MR T v & AMEEE W FER
BRICLVBREET 52 L TH B,

B. Wik
<5 >
KRIGE DLBCLEBID 5 6 LA T OHFAEE =T,
(1) AEERFEICOE AR B MY o~
& (DLBCL) &BErafTund, MRFEER
(Histologic transformation) & W X 7= BEIIER
<
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(2) BEEHMILD CD20 HURE B

(3) & BAT28 HLANOEEZWNIC THEERR
# (3.2) BEHMEENTW5, BEERBHIL CT 12T
M SN 72" ETHB L, PET £7/21X PET/CT O
AT LD % T up-stage L 72\,

(4) 1 # non-bulky DIFE. BETHEHRIRE &
{LFRIE L OPFRBIENEIL TR,

(5) RAEMEFIESEEESED 10000/mm3 AT

(6) DS 20 LI, 79 BUT

(7) Performance Status (PS) : ECOG #¥#T 0-2

(8)  HHXAERRRIFE M 2

9) BIEFREREZHT D

(10)  DARMZALSERRYE - BOHRIARE - Tuibgik
DWFTHR BRI TV

(11) HEO2REHEREA R T\ 5

(12) BB OWTERERANS LRI L
LZREBENELNTVS

<FiE>
A B (A &) : rituximab (tri-weekly) + standard
CHOP #&£ =R-CHOP ik



rituximab (tri-weekly) 375mg/m2 DIV 3 ##% - & 8
=]
- CHOP % rituximab & 22— AEFIZEET 5,
* I #1 non-bulky X CHOP % 6 =—XE Tk
4 A5, rituximab (tri-weekly)lX 5 8 EIZEM T 5,
(CHOP 7372 < .| rituximab DA% HET5Ha—2R
N2 a—2AH5bB,)

B # (B ¥&) : rituximab (weekly) + standard CHOP

% = RW+CHOP &1k
rituximab (weekly) 375mg/m2 DIV i 1 [E]-:&%% 8 [E]
- CHOP (X —AEICHRET 5,

* I #1 non-bulky X CHOP % 6 a3 —RXET&¥
A A3, rituximab (weekly)iZFt 8 EIZEMET 5,

- rituximab 135 1 23— A D dayl(JRERRMEE)ZE
H}» L T.day1,8,15,22,29,36,43,50 DFt 8 [ElRE
T5, (Z—R—KEEHILERL,)

F— B F—TORRBEFTE & D5, BRaE
721 FAX (2 TREBIB G ATV, B ORI,
15ERE (ESE A HDWE B E) OFEIfFE=IT5,
F & MMEER OFRERF & LT, EXRE

(bulky mass: £& 5em LPA_E) OF & F#nx AV D,

<FHmEE >

ARBRITIE MFEER D & BTSN OR D,

EOMEsOELLMEFrOBIX. B B

(RW+CHOP J&i%) »% CHOP JEiEEME LEI5F
SIRENE L EEMERT L LHFTELNE D
DEFML., B AERRE UTARBREZ LT S
ZENFEEHITHENEIDEHETHI L TH D,
F7- BEENTIE. B BEICDOWT%CR %3k, FE
55%Z%F L CHBI/KER M 10% TRIEEIT 2, 7272
UBERI B3 T 9. %CR DR & BREIT AR
Bré UCER L., FBIFERER & L CORD S
PhEREZEMFMEESPRET 5,

% 11 ABERSy O ET- BENTO BRI, AEYEIRRRE
Ths AR (R-CHOP L) loxt LRBRIRERET
&5 B B RW+CHOP #&{k) 73 primary endpoint T
H% PFS IZBWTAEBICEEANE 9 0 EREET
HZLThD, E-DHRENICEIT HWED PFS 73
ELE WS IRERFORIEIL. 7 V—7 TOMRE
R THRE LI 262 5, FTREBERFz
AW 7S v JREICLEVITI. BELLT
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EXRGE R L LT HIT O, Eo. BEIRH
BRTFOKET L OFENT HIT O, RIS IRE
BRI > TV DT, FEEHIICE R E D it
B LETIT W OREIL R AIRRE TT 2. PFS 12
SV TORBREEDOFBEAKEIIRE 5% LT 5,
RRIGEENEERER LR FNICFERICLE
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Background: CHOP-21 has remained the standard chemotherapy for aggressive non-Hodgkin's lymphoma (NHL),
and dose intensification is a potential strategy for improving therapeutic results. We conducted a phase Il trial to
determine whether dose-dense strategy involving interval shortening of CHOP (CHOP-14) is superior to CHOP-21.
Patients and methods: A total of 323 previously untreated patients (aged 15-69 years) with stages li-V aggressive
NHL were randomized. The primary end point was progression-free survival (PFS).

Results: Treatment compliance was comparable in both study arms. At 7-year follow-up, no substantial differences
were observed in PFS and overall survival (OS) between CHOP-21 (n = 161) and CHOP-14 (n = 162) arms. Median
PFS was 2.8 and 2.6 years with CHOP-21 and CHOP-14, respectively (one-sided log-rank P = 0.79). Eight-year OS and
PFS rates were 56% and 42% [95% confidence interval (Cl) 47% to 64% and 34% to 49%), respectively, with CHOP-21
and 55% and 38% (95% Cl 47% to 63% and 31% to 46%), respectively, with CHOP-14. Subgroup analyses showed no
remarkable differences in PFS or OS for patients stratified as per the International Prognostic Index or by age.
Conclusion: Dose-intensification strategy involving interval shortening of CHOP did not prolong PFS in advanced,

aggressive NHL.

Key words: aggressive non-Hodgkin's lymphoma, CHOP-14, CHOP-21, phase il trial

introduction

CHOP-21 [cyclophosphamide (CPA), doxorubicin (DXR),
vincristine (VCR), and prednisone (PDN)] has remained

a standard treatment for patients with aggressive non-
Hodgkin’s lymphoma (NHL) since 30 years [1]. However,
CHOP-21 only cures 30%—-50% of patients [2]. Several
multidrug combinations with promising efficacy in phase II
trials have been developed for improving outcome. However,
several randomized phase III trials revealed that these regimens
are not superior to CHOP-21 with respect to survival [3-6]
partly due to lower dose intensities of CPA and DXR, key drugs
for NHL, in the former than latter regimen [7].

*Correspondence to: Dr K. Ohmachi, Division of Hematology, Department of Internal
Medicine, Tokai University, 143 Shimokasuya, Isehara, Kanagawa, Japan. Tel: +81-
463-93-1121; Fax: +81-463-92-4511; E-mail: 8jmmd004@is.icc.u-tokal.ac.jp

Upfront high-dose chemotherapy with autologous stem-cell
transplantation might be beneficial for high-intermediate and
high-risk group patients [classified by the International
Prognostic Index (IP1)] {8, 9]. Therefore, a dose-intensified
strategy for NHL is still of interest to clinicians. Previously, we
conducted a randomized phase II trial to investigate the effects
of increasing dose intensity of CHOP along with interval
shortening; biweekly CHOP (CHOP-14) was compared with
dose-escalated CHOP in aggressive NHL patients [10]. Seventy
aggressive NHL patients classified as high-intermediate or high-
risk groups as per IPI randomly received either CHOP (eight
courses; every 2 weeks) or dose-escalated CHOP (six courses;
every 3 weeks). The biweekly regimen showed better complete
response (CR) and 3-year progression-free survival (PFS) rates.
Thus, CHOP-14 was suggested as a more suitable regimen to be
evaluated in subsequent phase III trials.

© The Author 2010. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
All rights reserved. For permissions, please email: journals.permissions@oxfordjournals.org
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To determine whether dose-dense chemotherapy involving
interval shortening of CHOP is superior to CHOP-21, the
Lymphoma Study Group of the Japan Clinical Oncology Group
conducted a phase III trial.

patients and methods

eligibility criteria

Forty-two centers participated in this trial. Inclusion criteria were as
follows: previously untreated intermediate- or high-grade NHL according
to the Working Formulation (D through H and J) [11]; clinical stage II-IV
disease (Ann Arbor classification) [12]; age 15—69 years; Eastern
Cooperative Oncology Group performance status 0-2; white blood cell
count 23.0 X 10%/1; absolute neutrophil count (ANC) 21.2 X 10°/1; platelet
count 275 X 10%/l; aspartate aminotransferase (AST) and alanine
aminotransferase levels less than or equal to five times the upper limit of
the normal range; total bilirubin level 2.0 mg/d]; serum creatinine level
<2.0 mg/dl; PaO, 265 mmHg; and normal electrocardiogram and cardiac
function. )

Exclusion criteria included any other malignancy, prior chemotherapy or
radiotherapy, central nervous system involvement with lymphoma, HIV
infection, positive test for hepatitis B virus surface antigen and/or hepatitis
C virus antibody, pregnancy or breast-feeding, severe concomitant disease,
or uncontrolled diabetes mellitus.

Written informed consent was obtained from all patients before
enrollment, and the protocol was approved by the Protocol Review
Committee of Japan Clinical Oncology Group (JCOG) and the Institutional
Review Board of each participating center.

treatment
Patients were randomized at the JCOG Data Center after telephonic or fax
registration to receive either CHOP-21 or CHOP-14 as per the
minimization method of balancing the groups according to the institution,
low/low-intermediate or high-intermediate/high-risk classification
according to IPI, and informed consent available for p53 gene analysis.
CHOP-21 administered every 3 weeks consisted of CPA 750 mg/m? IV,
DXR 50 mg/m? IV, VCR 1.4 mg/m® (maximum 2 mg) IV administered
on day 1, and PDN 100 mg p.o. administered on days 1-5; same
dosages of CHOP-14 were administered at every 2 weeks. Patients in the
CHOP-14 arm received granulocyte colony-stimulating factor (G-CSF;
filgrastim, lenograstim, or nartograstim) on days 6—13 or until their ANC
was >10 x 10%/L. Patients in the CHOP-21 arm received G-CSF, if necessary.
All patients in both study arms received eight courses of chemotherapy
except those with progressive disease (PD) after two courses or no response
(NR) after four courses when salvage chemotherapy was recommended.
If necessary, after eight courses of chemotherapy, patients were
recommended for involved-field radiotherapy (dose 30-50 Gy), if they had
initial bulky disease (masses of diameter > 5 cm) or if they only had
a partial response (PR) in nonbulky disease.

response assessment

Tumor responses were assessed as per the World Health Organization
(WHO) criteria [13] by clinical examination and computed tomography
scan after two, four, six, and eight courses of chemotherapy and at 12 weeks
after completing chemotherapy or radiotherapy and classified as CR,
complete response unconfirmed (CRu), PR, NR, and PD.

statistical methods
All analyses were carried out according to an intent-to-treat principle, using

SAS release 9.1 (SAS Institute, Cary, NC). The primary end point was PES,
which was calculated from the date of randomization to that of progression,
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relapse, or death from any cause. If patients survived without progression,
PFES was censored on the latest date when no progression was confirmed.
Secondary end points included overall survival (OS) calculated from the
date of randomization to the date of death from any cause, CR rate (%CR),
and toxicity. PFS and OS curves were generated using the Kaplan-Meier
method. Toxicity was assessed as per the JCOG Toxicity Criteria (expanded
and modified version of the National Cancer Institute Common Toxicity
Criteria, version 1.0) [14]. All patient information forms were collected and
managed at the JCOG Data Center where in-house interim monitoring was
carried out, and the reports were semiannually reviewed by their Data and
Safety Monitoring Committee.

This trial aimed to detect 10% improvement in 5-year PFS rates
with CHOP-14 compared with CHOP-21, which was anticipated to have
5-year PFS rate of 50%. This study design required the enrollment of
410 patients with a one-sided a-level of 0.05 to attain 80% power over 4
years of accrual and 7 years of follow-up (including ineligibility and
cases lost to follow-up). Two interim analyses were planned. The first
involved comparing %CR after half of the patients had been assessed for
response. However, blinded in-house monitoring showed poorer PFS
than expected; the sample size was then amended to 330 patients,
and the end point for the first interim analysis was changed from %CR
to PFS.

Superiority of CHOP-14 was assessed by the one-sided log-rank test.
Multiplicity was adjusted using an alpha-spending function of the O’Brien—
Fleming type. To summarize the difference between the two arms at interim
analysis, hazard ratios (HRs) with confidence intervals (Cls) were calculated
[15]. If CHOP-14 proved inferior, the predictive distribution of HR [16]
was used to decide whether to stop the trial for futility monitoring.
Updated data and estimate HRs between the two arms were analyzed by
Cox regression analysis.

central pathology review

Collected biopsy specimens (290 specimens) of enrolled patients were
forwarded for central pathology review. Four hematopathologists classified
them according to the Working Formulation and WHO dlassification (third
edition) [17].

results

interim analysis

The first planned interim analysis was carried out in December
2002. Because CHOP-14 was deemed highly unlikely to be
superior to CHOP-21 with respect to PES, the trial was
terminated early following recommendations by the JCOG
Data and Safety Monitoring Committee on 18 December 2002.
At the first interim analysis of 286 patients, median PFS was
33.9 and 24.3 months for patients in CHOP-21 (n = 143)

and CHOP-14 (n = 143) arms, respectively (one-sided log-rank
P = 0.68). The 2-year PFS rate was 54.4% (95% CI 45.0% to
63.7%) in the CHOP-21 arm and 51.1% (95% CI 41.4% to
60.8%) in the CHOP-14 arm with a HR of 1.10 (95% CI 0.76%
to 1.57%). Two-year OS rates were 73.8% (95% CI 65.4% to
82.3%) and 74.8% (95% CI 66.1% to 83.5%) in CHOP-21 and
CHOP-14 arms, respectively.

patient characteristics

Between February 1999 and December 2002, 323 enrolled
patients were randomly assigned to CHOP-21 (161 patients)
and CHOP-14 arms (162 patients). Patient characteristics in
both groups were well balanced (Table 1). Among the 323
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Table 1. Patients’ characteristics

Number of patients . 161 49.8 162 50.2 323

Age

Median (range) 58 (18-69) 57 (17-69) 57 (17-69)

<61 103 64.0 111 68.5 214 66.3

261 58 36.0 51 31.5 109 33.7
Gender

Male ' 94 58.4 96 59.3 190 58.8

Female 67 41.6 66 40.7 133 41.2
ECOG performance status

0 79 . 491 88 54.3 167 51.7

1 68 42.2 61 37.7 129 39.9

2 14 8.7 13 8.0 27 8.4
Number of extranodal sites

0,1 127 78.9 132 81.5 259 80.2

>2 34 21.1 30 18.5 64 19.8

LDH greater than normal 80 49.7 74 45.7 154 47.7
Stage

T 3 1.9 1 0.6 4 1.2

I 56 34.8 58 35.8 114 35.3

i1 42 26.1 43 26.5 85 26.3

v 60 37.3 60 37.0 120 37.2

Bulky mass 82 50.9 86 53.1 168 52.0
IPI risk group

Low ) 65 40.4 78 48.1 143 44.3

Low-intermediate 51 317 45 27.8 96 29.7

High-intermediate 36 22.4 26 16.0 62 19.2

High 9 5.6 13 8.0 2 6.8

Working formulation
Institutional [consensus] diagnosis

Small lymphocytic [2] [0] [2]
Follicular small cleaved [1] [3] (4]
Follicular mixed [6] [5] [11]
Follicular large 17 [8] 17 [13] 34 [21]
Diffuse small cleaved 8 [6] 9 [6] 17 [12}
Diffuse mixed 21 [13] 20 [13] 41 [26]
Diffuse large 112 [93] 111 [94] 223 [187]
Immunoblastic 3 [0] 4 [4] 7 [4]
Small noncleaved 0 {2} 1[2] 1[4]
Miscellaneous [3] [5] [8]
Others [6] [5] 11}
WHO classification

MCL 2 2 4

FL 11 12 23

FL, follicular large plus 4 9 13
diffuse large

MZBCL 4 2 6

DLCL 88 929 187

BCL, unclassified 1 1 2

BCL, low grade 4 2 6

HL 4 3 7

Miscellaneous 2 3 5

NK/T lymphoma 2 1 3

AILT 6 5 11

PTCL 9 7 16

ATL - 1 1 2

ALCL 2 2 4
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Table 1. (Continued)

T-cell lymphoma, 0
unclassified
Not collected 21

12 33

“Ineligible, but one of four patients was treated as eligible.

MCL, mantle cell lymphoma; FL, follicular lymphoma; MZBCL, marginal zone B-cell lymphoma; DLCL, diffuse large cell lymphoma; BCL, B-cell lymphoma;
HL, Hodgkin lymphoma; NK, natural killer; AILT, angioimmunoblastic T-cell lymphoma; PTCL, peripheral T-cell lymphoma; ATL, adult T-cell leukemia-
lymphoma; ALCL, anaplastic large cell lymphoma; IPI, International Prognostic Index; LDH, lactate dehydrogenase; ECOG, Eastern Cooperative Oncology Group.

patients, 8 were ineligible [3, incorrect histopathological
diagnosis immediately after registration (2 with adult T-cell
leukemia-lymphoma and 1 with follicular mixed-type
lymphoma); 3, stage I disease; 1, complicated gastric cancer;
and 1, no measurable lesion]. Of 290 patients whose biopsy
samples were reviewed, 38 (13.1%) (18, CHOP-21 and 20,
CHOP-14) were considered ineligible.

After chemotherapy, involved-field radiotherapy (dose 30-50
Gy) was administered to 58 patients (28, CHOP-21 and 30,
CHOP-14) with initial bulky disease and 7 with PR and with no
initial bulky mass for residual disease (2, CHOP-21 and 5,
CHOP-14).

toxic effects

Collected case report forms of 320 patients (including ineligible
patients) were used for evaluating toxic effects (Table 2). At
least one episode of grade 4 neutropenia was experienced by
83.6% and 52.2% patients in CHOP-21 and CHOP-14 arms,
respectively. While 12.5% and 20.6% patients in CHOP-21 and
CHOP-14 arms, respectively, experienced grade 3 anemia
(hemoglobin < 8 g/dl). Only one patient experienced grade 4
thrombocytopenia.

Nonhematologic toxic effects were mild and equivalent in
both arms. However, treatment in the CHOP-21 arm was
discontinued for four patients [one, decreased left ventricular
ejection fraction (<40%); one, hypertension with Wallenberg’s
syndrome; one, gastric perforation; and one, amebic abscesses
in the intestine and liver]. Protocol treatment was discontinued
for seven patients (three, pneumonitis; three, 2grade 2
arrhythmias; and one, a vertebral compression fracture) in the
CHOP-14 arm.

After the seventh course of CHOP-14, one patient died
suddenly but the cause of death could not be determined. In the
CHOP-14 arm, one male patient developed Pneumocystis
pneumonia immediately after the eighth course of
chemotherapy and died of respiratory failure.

Twenty-nine secondary malignancies cases (CHOP-21 arm: 8
and CHOP-14 arm: 21) were also observed. Median age at
lymphoma diagnosis was 59 years (range 32—68 years) and 60
years (range 41-69 years) in CHOP-21 and CHOP-14 arms,
respectively. Three and eight patients in CHOP-21 and CHOP-
14 arms were >60 years. In the CHOP-21 arm, the cases
included non-small-cell lung cancer (n = 1), breast cancer
(n = 1), gastric cancer (n = 2), pancreatic cancer (n = 2),
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Table 2. Toxic effects

Leukopenia (% grade 4) 47.5

Neutropenia (% grade 4) 83.6 52.2
Anemia (% grade 3) 12.5 20.6
Thrombocytopenia (% grade 4) 0.6 0.6
T-bil (% grade 3, 4) 2.5 0

AST (% grade 3, 4) 3.1 0

ALT (% grade 3, 4) 5.0 3.1
Creatinine (% grade 3, 4) 0 0.6
Hyperglycemia (% grade 3, 4) 2.0 3.2
Arrhythmia (% grade 3, 4) 1.3 0.6
Cardiac ischemia (% grade 3, 4) 0.6 0.7
Infection (% grade 3, 4) 3.8 3.8
Neurotoxicity—sensory (% grade 3, 4) 1.3 5.7
Neurotoxicity—motor (% grade 3, 4) 1.3 2.5
Constipation (% grade 3, 4) 1.3 1.3

Toxicity forms collected 320 patients.
AST, aspartate aminotransferase; ALT, alanine aminotransferase.

prostate cancer (n = 1), and diffuse large B-cell lymphoma

(n = 1). Only one pancreatic cancer patient received
consolidative radiotherapy. One patient whose lymphoma had
progressed during CHOP-21 treatment received allogeneic
hematopoietic stem-cell transplantation, and the patient later
developed non-small-cell lung cancer. Lymphoma relapse was
not observed among other patients. In the CHOP-14 arm, the
cases included thyroid cancer (n = 1), non-small-cell lung
cancer (n = 2), breast cancer (n = 2), gastric cancer (n = 3),
pancreatic cancer (n = 1), colon cancer (n = 3), uterine cervical
cancer (n = 1), prostate cancer (n = 1), Ewing’s sarcoma (n = 1),
mantle cell lymphoma (1 = 1), and myelodysplastic syndrome
(n = 5). Every patient with breast cancer, mantle cell
lymphoma, and colon cancer received consolidative
radiotherapy. Lymphoma relapsed in three cases. One patient
received salvage and high-dose chemotherapy followed by
autologous hematopoietic stem-cell transplantation and
developed myelodysplastic syndrome 23 months after
CHOP-14 treatment. Other patients developed gastric and
colon cancer after salvage chemotherapy. Lymphoma relapse
was not observed in patients with myelodysplastic syndrome;
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