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Table I. Patient characteristics.

Enrolied cases Eligible cases

Characteristic (n=172) (n=170)
Age, median (range) 31.5(15-69) 31.5(15-69)

years
Male sex 38 (52.8%) 36 (51.4%)
PS

0 45 (62.5%) 43(61.4%)

1 23 (31.9%) 23 (32.9%)

2 3 (4.2%) 3(4.3%)

3 1(1.4%) 1(1.4%)

Clinical stage

IA/IB 1(1.4%)/2 (2.8%) 1(1.4%)/2 (2.9%)
[IA/1IB 11(15.3%)/15 (20.8%) 11 (15.7%)/15 (21.4%)
TIA/IIIB 15(20.8%)/18 (25.0%) 14 (20.0%)/17 (24.3%)
IVA/IVB 5(6.9%)/5 (6.9%) 5(7.1%)/5 (7.1%)
Bulky mass 34 (47.2%) 34 (48.6%)
B symiptoms 40 (55.6%) 39 (55.7%)
Histological subtype
NLPHL 1(1.4%) 1(1.4%)
Nodular sclerosis 43 (59.7%) 41 (58.6%)
NS grade 1 1(1.4%) 1(1.4%)
Mixed cellularity 11 (15.3%) 11(15.7%)
LD 3 (4.2%) 3(4.3%)
Unclassified 1(1.4%) 1(1.4%)
Other neoplasms 5(6.9%) 5(7.1%)
Samples 7(9.7%) 7(10%)
uncollected*

PS, performance status; NLPHL, nodular lymphocyte predominant Hodgkin
lymphoma; NS, nodular sclerosis; LD, lymphocyte depleted.

*Samples uncollected: pathological diagnosis of each institute was adopted in
the seven patients whose pathological samples could not be collected.

JCPG9305 studies, in which the target clinical stage was II-1V,
16.4% and 24.6% of patients had stage IV disease, respectively
[7,9]. The reason for the relatively low percentage of stage IV
disease in the present study is unclear.

Responses

Responses of the 70 eligible patients are shown in Table II. The
CR rate after ABV therapy or ABV therapy followed by IFRT
(ABV-IFRT)was 70.0% (95% CI 57.9-80.4). Twenty-two patients
(31.4%; 95% CI1 20.9-43.6) achieved a CR or CRu after ABV ther-
apy and 49 patients (70.0%; 95% CI 57.9-80.4) achieved a CR
or CRu after ABV-IFRT. A total of 37 patients underwent IFRT
after the completion of chemotherapy. While seven patients
(9.7%) did not receive planned radiation therapy at the end of
chemotherapy, five had unplanned IFRT after ABV therapy.
After IFRT, the CR rates in the lower risk (IPS: 0-2) and higher
risk groups (IPS: 3-7) increased from 33.3% to 81.8% and from
29.7% 10 59.5%, respectively (data not shown).

Progression-free survival
The PES curve is shown in Figure 1(A). The 5-year PFS was
estimated to be 43.5% (95% CI 31.7-54.8). The PFS at 5 years

Table I1. Responses of eligible patients (n = 70).
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in patients with bulky stage IIA/IIB/III/IV treated with ABVd
in JCOG9305 (n=85) and ABV in JCOGY705 (n=68) was
72.2% (95% CI 61.2-80.6) and 43.3% (95% CI 31.3-54.8),
respectively [Figure 1(B)]. The PES at 5 years in patients with
stage III/IV treated in JCOG9305 (n=62) and the present
study (n = 40) was 66.7% (95% CI 53.2-77.1) and 46.2% (95%
CI 30.1-60.9), respectively [Figure 1(C)].

Overall survival

OS is shown in Figure 2(A). Sixteen patients died and OS at
5 years was estimated to be 80.9% (95% CI 69.4-88.5).0S at 5
years in patients with bulky stage ITA/IIB/III/IV treated with
ABVd in JCOG9305 (n = 85) and ABV in JCOG9705 (n = 68)
was 86.6% (95% CI 77.1-92.4) and 80.4% (95% CI 68.6-88.1),
respectively [Figure 2(B)]. OS at 5 years in patients with stage
I1II/1V treated in JCOG9305 (n=62) and the present study
(n=40) was 83.2% (95% CI 71.0-90.6) and 79.1% (95% CI
62.5-89.0), respectively [Figure 2(C)].

Toxicity

All 72 treated patients were evaluated for toxicity (Table III),
with the most common being hematological toxicities.
No treatment-related deaths occurred. The most frequent
grade 4 hematological toxicity was neutropenia, which was
observed in 36 patients (50.7%). No grade 4 non-hemato-
logical toxicities were observed. Grade 3 non-hematological
toxicities included hypoxemia, elevation of ALT, peripheral
neuropathy and cardiac ischemia (one patient each). The
most frequent grade 2 non-hematological toxicity was eleva-
tion of ALT in 14 patients (19.4%).

Diffuse large B-cell lymphoma (DLBCL) as a secondary
malignancy was observed within 3 years after the completion
of ABV therapy in two of 72 patients (2.8%) throughout the
study. Neither of these patients received IFRT. There was no
other report of malignancy including solid tumor in either of
these patients. One patient died from progression of DLBCL.

Pathological characteristics

A central review of the pathological diagnosis was performed
for 65 of the 72 enrolled patients and the pathological diag-
nosis of each institution was adopted for the remaining seven
patients. Among the 65 centrally reviewed patients, five were
deemed ineligible, all with non-Hodgkin lymphoma (NHL),
including four diffuse large cell types (one with lymphoma-
toid granulomatosis subtype, one with pyothorax-associated
lymphoma, one with T-cell rich B-cell lymphoma, and one
with primary mediastinal large B-cell lymphoma) and one
with B-cell lymphoma not otherwise specified. In addition

Response After chemotherapy % After radiation™ %

CR 19 27.1 27 38.6

CRu 3 4.3 22 31.4

PR 39 55.7 8 11.4

NC 0 0 0 0

PD 7 10.0 11 15.7

NE 2 2.9 2 2.9

CR + CRu(95% CI) 22 31.4(20.9-43.6) 19 70.0 (57.9-80.4)

CR, complete response; CRu, CR unconfirmed; PR, partial response; NC, no change; PD, progressive disease; NE, not

evaluable; CI, confidence interval.

*Of the 70 patients enrolled in this study, 37 patients underwent radiation therapy after the completion of chemotherapy.
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Figure 1. Progression-free survival (tick marks indicate censored data). (A) All 70 eligible patients. (B) Comparison according to study group; dotted
and solid lines represent JCOG9305 (ABVd therapy, subgroup 1: n=85) and JCOG9705 (ABV therapy, subgroup 2: n = 68), respectively. Target
population is stage IIA bulky, IIB, III or IV in both studies. (C) Comparison according to study group;dotted and solid lines represent JCOG9305
(ABVd therapy, subgroup 1: n=62) and JCOG3705 (ABV therapy, subgroup 2: n = 40), respectively. Target population is stage III or IV in both

studies.

to these five pathologically ineligible patients, two other
patients were deemed ineligible, one due to pathology after
enrollment and the other due to a change in clinical stage
from IIIA to non-bulky IIA. Therefore, 58 of the 65 patients
who underwent pathological review were deemed patho-
logically eligible. The histological subtype of these patients

Overall Survival

was determined by the central pathological review and the
distribution is also shown in Table I. Nodular sclerosis was
present in 70.7% of the 58 patients with HL and mixed cel-
lularity (19.0%) was the next most-common subtype. These
histological distributions were similar to those reported in a
study based in Western countries [19].
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Figure 2. Overall survival (tick marks indicate censored data). (A) All 70 eligible patients. (B) Comparison according to-study group;dotted and solid
lines represent JCOG9305 (ABVd therapy, subgroup 1: n= 85) and JCOG9705 (ABV therapy, subgroup 2: n = 68), respectively. Target population is
stage I1A bulky, 1IB, III or IV in both studies. (C) Comparison according to study group; dotted and solid lines represent JCOG9305 (ABVd therapy,
subgroup 1: n = 62) and JCOG9705 (ABV therapy, subgroup 2: n = 40), respectively. Target population is stage III or IV in both studies.
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Table I1I. Toxicities in all enrolled patients (n = 72).

Toxicity grade by JCOG toxicity criteria

Cardiac ischemia 1(1.4%) 0 1(1.4%)
17(23.6%) 7(9.7%) 1(1.4%)

Toxicity Gradel Grade2 Grade3 Grade4
Hematological
Leukopenia 5(6.9%) 31(43.1%) 29 (40.3%) 5 (6.9%)
Neutropenia 1(1.4%) 10(14.1 %) 22 (31.0%) 36 (50.7%)
Anemia 21(29.2%) 21(29.2%) 7(9.7%) -
Thrombocytopenia 10 (13.9%) 2 (2.8%) 0 1(1.4%)
Non-hematological
AST elevation 24(33.3%) 10(13.9 %) 0 0
ALT elevation 24 (33.3%) 14(19.4%) 1(1.4%) 0
Creatinine elevation 4 (5.6%) 0 0 0
Hypoxemia* 25(44.6%) 6(10.7%) 1(1.8%) 0
Diarrhea 8(11.1%) 1(1.4%) 0 0
Stomatitis 16 (22.2%) 3(4.2%) 0 0
Arrythmia 3(4.2%) 0 0 0
Esophagitis 9(12.5%) 2(2.8%) 0 0
Pharyngitis 31(43.1%) 4(5.6%) 0 0
Fever' (non-infectious) 3(8.3%) 3(8.3%) 0 0
0

Neuropathy

AST, aspartate aminotransferase; ALT, alanine aminotransferase; JCOG, Japan
Clinical Oncology Group.

*Toxicity data for hypoxemia were collected from 56 patients.

Toxicity data for non-infectious fever were collected from 36 patients.

Discussion

This phase II study demonstrated that PFS in patients treated
with ABV with an increased dose of doxorubicin and with-
out dacarbazine followed by IFRT to initial bulky disease or
residual mass in PR was markedly inferior to that with ABVd,
although the comparison was not direct. To the best of our
knowledge, this is the first report suggesting that dacarba-
zine is a key drug in ABVd/ABVD therapy in patients with
advanced-stage HL.

We compared the 5-year PES rate of ABV therapy in
JCOGY705 to that of ABVd therapy in JCOG9305 in compa-
rable patient populations. The 5-year PFS rate of the 70 eli-
gible patients in the present study was 43.5%. This outcome
is very poor compared to the 61% 5-year failure-free survival
rate with ABVD therapy found in the CALGB 8251 study for
newly diagnosed patients with stage IIIA2-IV HL [3].

The low CR rate after the completion of ABV therapy
(31.4%) increased to 70.0% after IFRT, although this high CR
rate after IFRT did not translate into high PFS in JCOG9705.
These data imply that a high CR rate by induction chemo-
therapy itself is essential to achieve better PFS. ABV proved
inadequate to achieve the high CR rate that is essential to
good PFS. Thus, the present study strongly suggested that
dacarbazine is an indispensable drug in ABVd/ABVD to
achieve both a high CR rate and good PFS.

The important role of dacarbazine in ABVD in patients
with early favorable HL was reported in 2010 based on the
interim analysis of the HD13 trial comparing two cycles of
AVBD, ABV, AVD or AV followed by IFRT conducted by the
German Hodgkin Lymphoma Study Group (GHSD) [20]. The
second interim analysis of the HD13 trial showed a four-fold
increase of adverse events in the ABV and AV arms, which led
them to close these two arms. This suggests that dacarbazine
is also an essential drug in ABVD in early favorable HL.

The median dose intensities of doxorubicin in the present
study and the JCOG9305 study were 93.3% (range, 49.6-103.2%)
and 98.8% (range, 50.3-123.1%), respectively, based on the
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maximum planned dose in each protocol. The median dose
intensities of bleomycin in the present study and the JCOG9305
study were 72.6% (range, 32.7-102.0%) and 81.3% (range, 11.5-
128.2%), respectively. Thus, a high dose intensity of doxorubicin
in the present study was maintained. The relatively low dose
intensity of bleomycin seemed to have no significant impact on
the poor PFS in JCOG9705, since there was no reported differ-
ence in outcome for patients in whom bleomycin was omitted
during treatment (due to toxicity) compared with patients who
completed the full ABVD with bleomycin [21,22].

In JCOGY705, the protocol required that patients with
initial bulky disease underwent IFRT in CR or PR follow-
ing ABV therapy, and those with a residual mass under-
went IFRT in PR after eight cycles of ABV therapy. Protocol
deviations occurred in seven patients (one in CR and six in
PR), all of whom had an initial bulky mass and should have
received IFRT (per protocol) but did not. A phase 111 study
by the European Organisation for Research and Treatment
of Cancer (EORTC) demonstrated that IFRT did not improve
the outcome in patients with advanced-stage HL who were in
CR after MOPP/ABV chemotherapy, although radiotherapy
may benefit patients in PR after chemotherapy [23]. This sug-
gests that the protocol deviation in one patient with initial
bulky disease in CR (no IFRT) had no influence on the out-
come of patients in JCOG9705, although chemotherapy was
not different between the EORTC study (MOPP/ABV) and
JCOGY705 (ABV). However, the six patients with initial bulky
mass who were protocol deviations due to not receiving IFRT
in PR may have had a negative influence on PFS.

OS at 5 years in JCOG9705 (80.9%) was comparable to that
in patients receiving ABVd therapy in JCOG9305 (91.3%). As
reported previously [4,8,9], the major toxicity in ABVD/ABVd
was grade 4 neutropenia. In ABVd therapy, the occurrence of
grade 4 neutropenia was 45.3% [9]. Although the ABV therapy
in the present study included a 20% increased dose of doxo-
rubicin, the incidence of grade 4 neutropenia (50.7%) was
similar to that seen with ABVd therapy, possibly due to the
deletion of dacarbazine. However, no severe (grade 3 or 4)
infection was observed in JCOG9705, as has been seen with
ABVd. Although the ABVd regimen included bleomycin and
an increased dose of doxorubicin, the incidence of severe
pulmonary or cardiac toxicity was very low (1.8%).

In JCOGY9705, two patients developed DLBCL after com-
pletion of protocol treatment. Although ABVD therapy is
less leukemogenic or carcinogenic [3], it is possible that the
development of DLBCL in these two patients was related to
the ABVregimen; these patients did not undergo IFRT. Scholz
et al. [24] reported no differences in cumulative risk between
the primary therapies for developing secondary NHL (2.9%)
in a retrospective analysis of 5357 individuals in eight ran-
domized trials of the German Hodgkin Lymphoma Study
Group. The incidence of DLBCL in their study was similar to
that in the present study (2.8%). Therefore, ABV therapy also
seemed less leukemogenic in our study, although the dose of
doxorubicin was increased.

In conclusion, the present study showed that the efficacy of
ABV with an increased dose of doxorubicin and no dacarbazine
was inferior to ABVd, although the comparison was not direct.
Dacarbazine is thus indispensable in ABVD/ABVd therapy.
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Reply to H. Charalambous et al

We agree with Charalambous and Silbermann' that action needs
to be taken to improve the skills of oncologists to manage chronic
cancer pain. Their suggestion for clinical training programs at first
seems logical; they cite findings that classroom training did not im-
prove residents’ knowledge,” a finding consistent with ours, that is,
that continuing medical education in cancer pain management
seemed to be ineffective.” They also cite a study showing that clinically
based training in palliative care is effective. In that study, however,
there was only a 10% improvement, with statistically significant im-
provement in only six of 25 questions. In addition, the program was
optional, which might suggest that those who took it were more
motivated than most, making the generalizability of these findings
questionable. Thus, although we agree that change is critically needed,
the way to accomplish that change remains elusive. We continue to
study this issue and hope that a more complete characterization of this
problem will inform the development of more effective programs to
support best practices in pain management and palliative care for the
broad oncology community.

Brenda Breuer, Ricardo A. Cruciani,

and Russell K. Portenoy
Beth Israel Medical Center, New York, NY
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Concurrent Chemoradiotherapy for
Localized Nasal Natural Killer/T-Cell
Lymphoma: An Updated Analysis of
the Japan Clinical Oncology Group
Study JCOGO0211

To THE EpitoRr: Extranodal natural killer (NK)/T-cell lym-
phoma (NKTCL), nasal type,"? is a predominantly extranodal lym-
phoma associated with Epstein-Barr virus. Before the early 2000s, no
prospective clinical trials had been conducted for localized nasal
NKTCL. In the November 20, 2009, issue of Journal of Clinical Oncol-
o0gy, we reported the results of our first analysis of a phase I/I study of
concurrent chemoradiotherapy for newly diagnosed localized nasal
NKTCL (Japan Clinical Oncology Group study JCOG0211).” Our
first analysis demonstrated improved overall survival (OS) and
progression-free survival (PFS) at 2 years with a median follow-up of
32 months (range, 24 to 62 months) compared with a historical
control of radiotherapy (RT) alone.>* Soon after the publication of
our study, a Korean group reported promising results from a phase II
study of concurrent chemoradiotherapy.” Since then, concurrent che-
moradiotherapy has been regarded as one of the reasonable treatment
options for newly diagnosed localized nasal NKTCL.® However, to our
knowledge, no long-term follow-up studies on survival or complica-
tions of concurrent chemoradiotherapy have been published. We
report the results of a long-term follow-up of the JCOG0211 study.

A total of 33 patients were enrolled and received concurrent
chemoradiotherapy that consisted of 50 Gy of RT and three cycles
of dexamethasone, etoposide, ifosfamide, and carboplatin (De-
VIC). Two doses, which consisted of a two-thirds dose of DeVIC
(2/3DeVIC) and a full dose of DeVIC (100%DeVIC), were evalu-
ated in the phase I portion, and 2/3DeVIC was selected for the
phase II portion.® In total, 27 patients were treated with RT and

4044  © 2012 by American Society of Clinical Oncology

2/3DeVIC (RT-2/3DeVIC), and six patients were treated with RT
and 100%DeVIC (RT-100%DeVIC). Clinical parameters of all 33
patients were comparable with those of the 27 patients treated
with RT-2/3DeVIC.

The data used for this analysis were updated as of December
2011. No patients received prophylactic therapy for CNS relapse.
Moreover, no patient with an objective response underwent consoli-
dative hematopoietic stem-cell transplantation. The median follow-up
time for the 27 patients who were treated with RT-2/3DeVIC was 67
months (range, 61 to 94 months). The OS at 5 years was 70% (90% CI,
53% to 82%; 95% CI, 49% to 84%; Fig 1A), which was superior to the
historical control of RT alone (40%)* that we used in the previous
analysis. The PFS at 5 years was 63% (90% CI, 46% to 76%; 95% CI,
42% to 78%; Fig 1B). No disease progression was observed after the
first analysis. These results demonstrate that RT-2/3DeVIC pro-
vides reasonably long response durability for newly diagnosed
localized nasal NKTCL. The median follow-up time for all 33
patients was 68 months (range, 61 to 94 months). The OS at 5 years
was 73% (90% CI, 57% to 83%j; 95% CI, 54% to 85%), and the PFS
at 5 years was 67% (90% CI, 51% to 78%; 95% CI, 48% to 80%; Fig
2). Recurrence within the RT field was observed in only two pa-
tients. Thus, the planning target-volume control rate at 5 years was
94% (31 of 33 patients).

The late toxicities were acceptable and manageable (Table 1).
One patient treated with RT-2/3DeVIC experienced perforation of the
nasal skin and received plastic surgery 18 months after RT. This event
was scored as a grade 4 late RT adverse event (AE), although the
patient had massive involvement of the nasal skin and subcutaneous
tissue before the protocol treatment. One patient treated with
RT-100%DeVIC experienced grade 3 irregular menstruation. No
other grade 3 or higher late AEs were observed. Eleven patients
(33%) experienced grade 1 or 2 late RT AEs of the eye, but none of
these patients required ophthalmologic surgery as a result of late
RT AEs other than cataracts. However, five of the 11 patients had
not recovered from the late RT AEs of the eye at the last follow-up.
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Fig 1. (A) Overall survival and (B) progression-free survival of 27 patients treated
with radiotherapy and a two-thirds dose of dexamethasone, etoposide, ifosf-
amide, and carboplatin.

Of note, four of the five patients had been treated with RT-
100%DeVIC. With consideration of these results, and because the
patient who experienced grade 3 amenorrhea had been treated
with RT-100%DeVIC, it is unlikely that the full dose of DeVIC is
appropriate for concurrent chemoradiotherapy because of the ex-
cessive acute and late toxicities, although the number of evaluated
patients was small.

Our updated analysis confirmed that both the survival
benefit and disease control provided by concurrent chemora-
diotherapy with RT and DeVIC were maintained for more than
5 years, and to our knowledge, this analysis is the first to reveal
the profile of late AEs of concurrent chemotherapy for this
disease. We conclude that RT-2/3DeVIC is one of the most
recommendable options as a first-line treatment for localized
nasal NKTCL.
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Kensei Tobinai
National Cancer Center Hospital, Tokyo, Japan

Masahiko Oguchi
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Fig 2. (A) Overall survival and (B) progression-free survival of 33 patients treated
with radiotherapy and dexamethasone, etoposide, ifosfamide, and carboplatin.
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Table 1. Incidence and Maximum Severity of Late Adverse Events During Folfow-Up (N = 33)
Grade 1 Grade 2 Grade 3 Grade 4
Adverse Event No. of Patients % No. of Patients % No. of Patients % No. of Patients %
Late RT adverse event, RTOG/EORTC Late
Radiation Morbidity Scoring Scheme
Mucous membrane, head and neck 1 33 3 9 0 0 0 0
Salivary glands 3 9 5 15 0 0 0 0
Skin, head and neck 7 21 0 0 0 0 1* 3
Subcutaneous tissue, head and neck 2 6 0 0 0 0 1 3
Spinal cord 0 0 0 ] 0 0 0 0
Brain 1 3 0 0 0 0 (] 0
Eye 7 21 4 12 0 0 0 0
Other late adverse event, NCI-CTC 2.0

Irregular menses 0 0 0 0 1t 3 0 0
Secondary malignancy 0 0
Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; NCI-CTC, National Cancer Institute Common Toxicity Criteria; RT,

radiotherapy; RTOG, Radiation Therapy Oncology Group.

*The same patient underwent plastic surgery.
1This 30-year-old patient had been treated with RT and full-dose dexamethasone, etoposide, ifosfamide, and carboplatin and recovered from this adverse event
after 3 years.
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Cancer Rehabilitation Evaluation
System (CARES) and CARES-SF Now
Publicly Available

To THE EDITOR: I was very pleased to read your special issue of
Journal of Clinical Oncology (April 10, 2012) focused on “Caring for
the Whole Patient: The Science of Psychosocial Care.” The issue
does an excellent job of amplifying the findings of the recent
Institute of Medicine report' by including review articles that
provide in-depth presentation of strategies that can be used to
implement the recommendations of the committee report. One of
the major failures of our current oncology practice is the lack of a
systematic approach to evaluating the unmet needs of patients with
cancer, and this is well described in the article by Carlson et al.?

4046 © 2012 by American Society of Clinical Oncology

Early in the 1980s, my colleagues Coscarelli (Schag) and Heinrich
developed a needs assessment tool, initially called the Cancer In-
ventory of Problem Situations® and then later refined as the Cancer
Rehabilitation Evaluation System (CARES)* and a short form
called the CARES-SF.” 1 have used this tool for intervention re-
search,® outcomes in clinical trials,” and clinical care. It is described
among a variety of instruments in Table 2 of the article by Carlson
et al” as a reliable and useful tool for assessing the unmet needs of
patients with cancer. Unfortunately, the widespread use of the
CARES and CARES-SF was limited by a copyright and user fee that
the developers chose to impose. Fortunately, this is no longer the
case. The CARES, CARES-SF, user manual and scoring sheets,
along with a listing of many related publications are now publicly
available at the Jonsson Comprehensive Cancer Center Web site.® I
would encourage anyone interested in a comprehensive needs
assessment tool to review the CARES and consider its use. It is well
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Abstract The regimen of cyclophosphamide, doxorubi-
cin, vincristine, and prednisolone, known as CHOP ther-
apy, has been established as the standard treatment for
aggressive non-Hodgkin’s lymphoma (NHL). Although
patients categorized as low (L) and low—intermediate (L-I)
risk using the International Prognostic Index have favor-
able prognoses in Western countries, the efficacy and
safety of CHOP therapy has not been prospectively eval-
uated in Japan. We conducted a phase II study of CHOP in
L and L-I risk Japanese patients, evaluating overall sur-
vival (OS) as the primary endpoint. A total of 213 patients
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were enrolled and treated with eight courses of CHOP.
Efficacy was evaluated in 168 eligible patients (L risk, 87;
LI risk, 81). Five-year OS rates in all eligible, L, and LI
risk patients were 68 % [95 % confidence interval (CI):
61-76 %1,73 % (95 % CIL: 63-82 %), and 64 % (95 % CI:
53-74 %), respectively. The major toxicity observed was
grade 4 neutropenia (64 %). Grade 4 non-hematological
toxicities were observed as follows: one case each of par-
alytic ileus, convulsions, hypoxemia due to interstitial
pneumonia, and reactivated fulminant hepatitis B. These
results show reasonable efficacy and safety of the CHOP
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regimen in Japanese patients with lower risk aggressive
NHL (UMIN-CTR Number C000000053).

Keywords Clinical trial - Aggressive lymphoma -
Chemotherapy - CHOP

Introduction

The cyclophosphamide (CPM), doxorubicin (DXR), vin-
cristine (VCR), prednisolone (CHOP) regimen was devel-
oped in the 1970s in the United States. Because CHOP
yielded long-term survival in only 20-40 % of patients
with advanced stage non-Hodgkin’s lymphoma (NHL) [1],
more intensive chemotherapies, referred to as second- and
third-generation regimens, were devised [2-6]. It was
reported that these chemotherapy regimens yielded higher
complete response (CR) rates and longer survival in single
arm, phase II studies [2, 3, 5].

Between February 1991 and March 1995, the Lym-
phoma Study Group of the Japan Clinical Oncology Group
(JCOG-LSG) conducted a randomized phase II study
(JCOG 9002) of the second- (mL.SG4) and third-generation
(LSGY9) chemotherapy regimens [6]. The S-year overall
survival (OS) rates were 55 % with mLSG4 and 57 % with
LSGY9 (logrank P = 0.42), and there was no difference
between the two arms in terms of toxicity [6].

In 1993, the results of a randomized phase III trial
comparing the CHOP regimen with three second- or third-
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generation chemotherapies were reported as an intergroup
study in the United States [7]. The outcome revealed
equivalent OS with all four regimens, with the lowest
toxicity reported for CHOP, demonstrating that this regi-
men remains the standard treatment for aggressive NHL.

In the same year, the International non-Hodgkin’s Lym-
phoma Prognostic Factors Project identified five risk factors,
designated as the International Prognostic Index (IPI), for
predicting the prognosis of patients with aggressive NHL.
IPI stratified patients into four groups on the basis of
risk levels as follows: high risk (H), high-intermediate risk
(H-I), low—intermediate risk (L-I), and low risk (L) [8].
According to IPI, 5-year OS in the H, H-I, LI, and L groups
was 26, 43, 51, and 73 %, respectively. Since then, a risk-
adapted strategy has been considered a reasonable approach
for the investigational treatment of aggressive NHL.

Until 1995, the safety and efficacy of the CHOP regimen
had not been prospectively evaluated in multicenter trials
in Japan. Thus, the JCOG-LSG planned prospective studies
of the CHOP or dose-intensified CHOP regimen as an IPI
risk-adapted therapy for aggressive NHL. In H and H-I risk
patients, the JCOG-LSG planned two clinical trials: a
randomized phase II trial comparing a dose-dense CHOP
regimen (CHOP-14) with a dose-intensified CHOP regi-
men (high CHOP-21) and a phase II study of CHOP-14
followed by high-dose chemotherapy with autologous stem
cell transplantation [9, 10]. In L and L-I risk patients, the
JCOG-LSG conducted a phase II study of the CHOP reg-
imen for the establishment of reference data in Japan.
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Patients and methods
Patients

Eligibility criteria were as follows: 15-69 years of age, L
and L-I risk based on IPI, histopathological diagnosis of
intermediate- or high-grade NHL, excluding mycosis fun-
goides, Sézary syndrome, adult T-cell leukemia~lymphoma
(ATLL), and T-lymphoblastic lymphoma according to the
Working Formulation [ 1], no previous treatment, stages I
bulky (>10 cm maximum diameter on computed tomog-
raphy [CT] scans), II, III, or IV according to the Ann Arbor
staging system [[2—14], lesions evaluable by CT scanning,
an Eastern Cooperative Oncology Group performance
status (PS) of 0, 1, 2, or 3 [{5], no involvement of the
central nervous system, no other malignancies, adequate
organ function as indicated by neutrophils >1200/pL,
platelets >7.5 x 10%pL, asparate:2-oxoglutarate amino-
transferase (AST) and alanine:2-oxoglutarate aminotrans-
ferase (ALT) levels <5 times the normal upper limit, serum
creatinine <2.0 mg/dl, and total bilirubin <2.0 mg/dl. The
exclusion criteria were as follows: severe infection; severe
hepatic, pulmonary, psychological, or cardiac disease; and
human immunodeficiency virus infection. All pathological
and clinical data were evaluated before enrollment and a
primary lymphoma lesion was determined if the lesion was
the maximum mass of the patient’s lesions, or determined
according to each case history.

The protocol was approved by the Protocol Review
Committee of JCOG and by the institutional review boards
at each institution. Informed consent was obtained from all
patients prior to enrollment in accordance with the Dec-
laration of Helsinki.

Registration

Patients were centrally registered at the JCOG Data Center
via telephone or fax after the assessment of inclusion and
exclusion criteria. The Data Center was in charge of data
management and central monitoring throughout the study.

Treatment

The CHOP regimen consisted of eight courses of CPM
(750 mg/m?), DXR (50 mg/m?), VCR (1.4 mg/m?, maxi-
mum 2 mg) intravenously on day 1, and oral prednisolone
(100 mg/day) on days 1-5. The regimen was administered
every 3 weeks up to eight courses if disease progression
was not observed during treatment. Treatment was post-
poned if the pretreatment neutrophil count was <1200/l or
the platelet count was <7.5 x 10*pl, serum AST or ALT
levels were >5 times the normal upper limit, serum cre-
atinine was >2.0 mg/dl, total bilirubin was >2.0 mg/dl, or

@ Springer

any non-hematological toxicity except nausea/vomiting
and alopecia was >grade 1.

CPM and DXR doses were reduced to 75 % in the
subsequent course if the following adverse events occurred:
grade 4 leukopenia lasting for >2 days, platelet counts
<5.0 x 10%pl, or neutropenic fever lasting >2 days. The
DXR dose was reduced to 50 % in the subsequent courses
if the bilirubin level was elevated from 1.2 mg/dl to
<2.0 mg/dl, and was reduced to 75 % if >grade 2 muco-
sitis occurred. In the event of DXR dose reduction, CHOP
therapy was prolonged until the total dose of DXR reached
400 mg/m?. The CPM dose was reduced to 75 % if >grade
2 hemorrhagic cystitis occurred. The VCR dose was
reduced to 50 or 0 % in the event of grades 2 or 3/4
neurotoxicity, respectively. Prednisolone was excluded in
patients with poorly controlled diabetes mellitus, active
peptic ulcers, hepatitis B virus (HBV) surface antigen
positivity, or hepatitis C virus antibody positivity. The
protocol treatment was discontinued if cardiotoxicity
>grade 2, grade 3 or greater heart failure, or an ejection
fraction <40 % was observed. In addition, the protocol
treatment was terminated if chemotherapy was delayed for
more than 4 weeks or in the event of progressive disease
(PD) or patient refusal.

In patients who had a bulky mass (>10 cm maximum
diameter on CT scan or a mediastinal mass covering more
than one-third of the maximum intrathoracic dimension),
involved-field radiotherapy (IFRT) of 3040 Gy was
administered after CHOP therapy was completed. IFRT
was optionally administered to the region that contained
initial masses >5 cm maximum diameter or to residual
masses of uncertain CR (CRu).

Prophylactic use of SHT3 antagonist, amphotericin B
syrup, and trimethoprim-sulfamethoxazole was recom-
mended. Transfusion was recommended when hemoglobin
level or platelet count was decreased to <8.0 g/dl or
2 x 10%pl, respectively. The prophylactic use of granu-
locyte-colony stimulating factor (GCS-F) was not manda-
tory. G-CSF was delivered if needed in neutropenic fever
or grade 4 neutropenia.

Central review of pathological diagnosis

Unstained 3-um sections of biopsied specimens at initial
diagnosis were collected. Hematoxylin—eosin and immu-
nohistochemical staining were performed as previously
described [9]. Briefly, anti-cluster of differentiation (CD)-3
and anti-CD20 antibodies were used for all patients, and
the following antigens or molecules were additionally
examined for further diagnosis: CD10, CD15, CD30,
CD56, cyclin D1, BCL-2, TIAl, granzyme B, terminal
deoxynucleotidyl transferase, anaplastic lymphoma kinase,
and Epstein—Barr virus-encoded small RNAs. Specimens
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were examined on the basis of the Working Formulation
[1 1] and the third edition of the World Health Organization
(WHO) classification [16, 17] by a central pathology
review committee composed of six hematopathologists as
listed in Acknowledgments.

Response and toxicity criteria

Tumor response was assessed on the basis of the WHO
criteria [18] by CT scanning and bone marrow aspiration if
necessary. CR was defined as disappearance of all clinical
evidence of disease and normalization of all laboratory
values and radiographic results lasting for at least 4 weeks.
On the basis of the Cotswolds consensus report [14],
patients with residual mass(es) were termed CRu, which
denotes complete resolution of all disease with residual
radiologic abnormalities (<50 % of initial volume) without
signs of relapse or progression lasting for at least 3 months.
Partial response (PR) was defined as a reduction of >50 %
in the sum of the products of the cross-sectional diameters
of all known lesions lasting for at least 4 weeks. PD was
defined as the occurrence of new lesions, or as an increase
of >25 % in the sum of the products of the cross-sectional
diameters of all previously detected lesions. All other
categories of tumor response were defined as no change.

Hematologic and non-hematologic toxicities were
evaluated in all treated patients according to the toxicity
grading criteria of JCOG [19], which is a modified and
expanded version of the National Cancer Institute Common
Toxicity Criteria version 1.0. Blood cell counts were
examined once or twice every week, and clinical obser-
vations and other routine laboratory tests were performed
weekly.

Endpoints and study design

The primary endpoint was OS in all eligible patients, which
was calculated from the date of registration to death due to
any cause or was censored at the last follow-up date. The
secondary endpoints included toxicity, CR + CRu rate
(%CR), and progression-free survival (PFS). Analysis of
%CR was carried out using point estimates and 95 %
confidence intervals (CIs). PFS was defined as the interval
from the date of registration to the date of relapse, pro-
gression, or death due to any cause, and it was censored at
the last follow-up date. OS and PFS were estimated using
the Kaplan—Meier method, and the 5-year survival rate was
measured as a 95 % CI using Greenwood’s formula. As an
exploratory method to investigate pretreatment prognostic
factors for OS and PFS, Cox regression analysis was per-
formed. All statistical analyses were carried out using the
SAS software Release 8.1 (SAS Institute Inc., Cary, NC,
USA).

We hypothesized that the 5-year OS would be equivalent
to that of our previous second-generation chemotherapy
LSG4 in JCOG8701 [20]. From the retrospective subgroup
analysis of JCOG8701, the 5-year OS in 132 L and LI risk
patients (except ATLL) was 64 %. The sample included
158 eligible patients so that the 95 % CI for the estimated
5-year OS would be +7.5 % of the expected value of 64 %,
and a projected accrual was set at 160 patients.

All case report forms were collected and managed at the
JCOG Data Center JCOG-DC). In-house interim moni-
toring was performed at the JCOG-DC for quality control,
and the monitoring reports were submitted to and reviewed
by the Data and Safety Monitoring Committee of the JCOG
on a semi-annual basis.

Results
Patient characteristics

A total of 213 patients were enrolled between June 1995
and May 1999. In the L risk group, registration was com-
pleted in July 1997 when the number of accrued patients
reached 119. Registration in the L-I risk group was con-
tinued up to May 1999, until a total of 94 patients were
enrolled.

Clinical characteristics of patients are shown in Table 1.
The median age was 55 years and the male-to-female ratio
was approximately 1.4:1. The proportion of patients in
clinical stage IIl or IV was 54 %, and there were 11
patients with PS 2 or 3 (§ %).

The ratio of nodal to extranodal onset was approxi-
mately 4.2:1. Frequent primary sites were the cervical
lymph nodes (39 %), Waldeyer’s ring (14 %), and the
retroperitoneal lymph nodes (13 %). A bulky mass
(>10 cm) was detected in 38 (18 %) patients.

Pathological characteristics

A central review of the pathological diagnosis was per-
formed on 195 of 213 enrolled patients (92 %). The diag-
noses according to the third edition of the WHO
classification and Working Formulation are shown in
Table 2. The most common subtype was diffuse large B-cell
lymphoma (DLBCL) (64 %). Other B-cell lymphomas were
confirmed in 44 patients (23 %). The proportion of patients
with T-cell and NK-cell lymphoma was small (9 %), and the
pathological subtypes were variable in these patients.

Clinically and pathologically eligible patients

Five patients were judged to be clinically ineligible due to
H-I risk (n = 3), non-bulky stage I disease (n = 1), and
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Table 1 Patients characteristics

Age
Median (range) 55 (17-69)
Sex
Male 126 (59 %)
Female 87 (41 %)
1PI
Low 118 (55 %)
Low-Int 92 (43 %)
High-Int 3(1 %)
High . 0
PS
0 131 (62 %)
1 71 (33 %)
2 10 5 %)
3 1 (0.5 %)
Clinical stage
I 14 (7 %)
I 84 (39 %)
I 58 (27 %)
v 57 27 %)
B symptom
Yes 42 (20 %)
Primary site
Nodal 172 (81 %)
Extranodal 41 (19 %)
Maximum tumor size
<5 cm 109 (51 %)
>5 cm, <10 cm 66 (31 %)
>10 cm 38 (18 %)

history of prior treatment (n = 1). For the pathological
central review, 18 of 213 enrolled patients could not be
examined because of loss of biopsied specimens. Twenty-
two (11 %) of 195 patients were judged to be histopatho-
logically ineligible: 13 with follicular lymphoma, 4 with
Hodgkin lymphoma, 1 with chronic lymphocytic leukemia/
small lymphocytic lymphoma, 1 with T-cell lymphoblastic
lymphoma, and 3 with miscellaneous diseases. Finally, a
total of 168 clinically and pathologically eligible patients
were assessed for response and survival.

Responses and survival of clinically and pathologically
eligible patients

Efficacy of CHOP was evaluated and analyzed in 168
clinically and pathologically eligible patients (87 with L
risk and 81 with LI risk). The %CR (95 % CI) of all 168
patients after CHOP and IFRT was 80 % (73-86 %). In the
L risk group and the L-I risk group, %CR (95 % CI) after
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Table 2 Histopathology of central review in 195 patients based on
WHO classification and Working Formulation

WHO classification

B-cell lymphoma: 168 (86 %)
Diffuse large B-cell 124
Follicular grade 1, 2° 13
Follicular large with diffuse area
Mantle cell
Extranodal marginal zone of MALT
Mediastinal (thymic) large B-cell
CLL/SLL?
Marginal zone
Unclassified

T-cell and NK-cell lymphoma: 18 (9 %)
Peripheral T cell

N = = W ] 00

Angioimmunoblstic T cell

NK/T cell, nasal type

Anaplastic large cell

Subcutaneous panniculitis-like T cell
Enteropathy-type T cell

—_ = = N W W

T lymphoblastic®
Non-B, non-T, non-NK lymphoma: 6 (3 %)
Non-B, non-T lymphoma-large
Hodgkin’s lymphoma® 4
Dysplastic lesion
Miscellaneous: 3 (2 %)
Non-hematopoietic neoplasm® 1
Others® 2
Working Formulation
Small lymphocytic® 1
Follicular small cleaved® 2
Follicular mixed® 9
Follicular large 10
Diffuse medium 10
Diffuse mixed 18
Diffuse large 123
Immunoblastic 5
Lymphoblastic®
Small non-cleaved
Miscellaneous
Dysplastic lesion®
Others®

N e NN e

? Ineligible type
MALT Mucosa-associated lymphoid tissue
CLL/SLL Chronic lymphocytic leukemia/small lymphocytic lymphoma

CHOP and IFRT was 85 %

(63-83 %), respectively (Table 3).
After 6.3 years (range, 0.4-9.1 years) of the median

follow-up period, the estimated 5-year OS (95 % CI) of all

(76-92 %) and 74 %
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Table 3 Response rate in pathological eligible patients after CHOP and after radiotherapy

Low Low-Int L+ LI
n (%) n (%) n (%)
After CHOP
CR 68 78 56 69 124 74
CRu 2 2 5 6
PR 7 8 7 13 8
NR 2 2 3
PD 5 6 12 15 17 10
NE 3 3 2 5 3
Total 87 100 81 100 168 100
CR + CRu (95 % CI) 80 (71-88) 74 (63-83) 77 (70-84)
After radiotherapy

CR 70 80 56 69 126 75
CRu 4 5 5 8 5
PR 2 2 7 8 5
NR 2 2 1 3
PD 6 7 12 15 18 11
NE 3 3 2 5 3
Total 87 100 81 100 168 100
CR + CRu (95 % CI) 85 (76-92) 74 (63-83) 80 (73-86)

168 patients was 68 % (61-76 %), and that of L risk and
LI risk patients was estimated to be 73 % (63-82 %) and
64 % (53-74 %), respectively. (Fig. la) The estimated
S-year PES (95 % CI) of 168 patients, L risk patients, and
L~I risk patients was 52 % (44-59 %), 62 % (5273 %),
and 40 % (29-50 %), respectively (Fig. 1b).

In 31 patients with bulky disease, 20 patients completed
CHOP and 10 patients received IFRT. After IFRT, &
patients showed a CR and 1 patient showed a PR. One
patient showed PD. A total of 54 patients had an initial
semi-bulky mass between 5 and 10 cm. Among them, 45
patients completed CHOP, 11 of whom received IFRT and
were CR or CRu.

Response and survival in patients with DLBCL

Of the pathologically eligible patients with DLBCL, 115
were DLBCL, not otherwise specified (NOS). Their %CR
(95 % CI) was 74 % (65-82 %) after CHOP and 77 %
(68-84 %) after IFRT. The %CR in L and L-I risk patients
after CHOP therapy was 74 % (60-85 %) and 74 %
(61-84 %), respectively. After IFRT, the %CR (95 % CI)
in L and LI risk patients was 80 % (67-89 %) and 74 %
(61-84 %), respectively.

The 5-year OS (95 % CI) in the entire group, L risk
group, and LI risk group of DLBCL-NOS patients was
68 % (59-76 %), 71 % (58-83 %), and 65 % (53-77 %),
respectively (Fig. 2a). The 5-year PFS (95 % CI) in these

three groups was 53 % (4362 %), 64 % (51-77 %), and
43 % (30-56 %), respectively (Fig. 2b).

Toxicity

Of the 213 patients treated, 172 (81 %) completed eight
courses of CHOP. The reasons for discontinuing treatment
in the remaining patients were as follows: PD (n = 19,
9 %), toxicity (n = 5, 2 %), patient refusal (n = 8, 4 %),
death (n = 1, 0.5 %), evidence of ineligibility after the
start of protocol treatment (n = 2, 1 %), protocol violation
(n =2, 1 %), and other reasons (n = 4, 2 %).

Because the medical records of 1 patient were mis-
placed, toxicities were evaluated in 212 patients (Table 4).
Regarding hematological toxicities, grade 4 leukopenia and
neutropenia occurred in 55 (26 %) and 136 (64 %)
patients, respectively, and most patients (88 %) experi-
enced grade 3 or 4 neutropenia. However, grade 3 anemia
and grades 3 or 4 thrombocytopenia were rare.

Grade 4 non-hematological toxicities were observed in 4
patients (paralytic ileus, convulsions, elevation of ALT,
and hypoxemia due to interstitial pneumonia). The most
frequent grade 3 non-hematological toxicity was elevation
of ALT in 18 patients (8 %). However, the frequency of
nausea/vomiting (3 %), infection (2 %), and peripheral
neuropathy (3 %) was low.

Of the 2 HBV carrier patients, 1 completed the protocol
treatment without significant hepatitis, and the other died
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Fig. 1 Kaplan—Meier estimate of OS and PFS for pathologically
eligible patients. a OS curves for patients in each risk category. The
S5-year OS (95 % CI) in L risk and L-I risk cases was 73 %
(63-82 %) and 64 % (53-74 %), respectively. b PFS curves for
patients in each risk category. The 5-year PFS (95 % CI) in L risk and
L~I risk patients was 62 % (52-73 %) and 40 % (29-50 %),
respectively

from fulminant hepatitis, even though prednisolone was not
administered and chemotherapy was discontinued when
hepatic function became aggravated. Within 9 years from
the first registration, secondary malignancies occurred in 5
patients (2 %), 2 of whom developed gastric cancer. Of the
remaining 3, 1 each developed breast cancer, hepatocel-
lular carcinoma, and cholangiocarcinoma.

Prognostic factors

To investigate other prognostic factors not included in IPI,
Cox multivariate regression analyses were carried out to
determine OS and PFS with the prognostic factors in
Table | (Table 5). In OS, only IPI was statistically sig-
nificant, and in PFS, IPI and B symptoms were significant.

Discussion
In this prospective multicenter phase II trial in Japan, we

have shown the reasonable efficacy and safety of the
CHOP regimen in Japanese L. and L-I risk patients with
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Fig. 2 Kaplan-Meier estimate of OS and PFS for DLBCL-NOS
patients. a OS curves for patients in each risk category. The 5-year OS
(95 % CI) in L risk and LI risk patients was 71 % (58-83 %) and
65 % (53-77 %), respectively. b PFS curves for patients in each risk
category. The S-year PFS (95 % CI) in L risk and L-I risk patients
was 64 % (51-77 %) and 43 % (30-56 %), respectively

newly diagnosed aggressive NHL for the first time. In the L
risk patients, the %CR and 5-year OS were 85 and 73 %,
respectively, which were similar to the %CR (87 %) and
5-year OS (73 %) reported in the IPI project [8]. However,
the %CR (74 %) and S5-year OS (64 %) in the L-I risk
patients in the present study were superior to the %CR
(67 %) and 5-year OS (51 %) in the IPI project. In the
present study, the proportion of patients >60 years of age
was smaller than that in the IPI project (30 vs. 41 %,
respectively). This fact may have contributed to the better
OS of the LI risk group in the present study.

The German High-Grade non-Hodgkin’s Lymphoma
Study Group (DSHNHL) conducted a randomized phase III
trial (NHL-B1) to compare CHOP-21 or CHOP with eto-
poside (CHOEP)-21 with CHOP-14 or CHOEP-14 in
younger patients younger than 60 years with lower risk
aggressive NHL [21]. The proportion of B-cell lymphoma,
DLBCL, and T-cell lymphoma was 85.8, 59.8 and 13.7 %,
respectively, which was similar to the present study.
Although the proportion of L risk was much higher (L risk,
64.8 %; L-I risk, 35.2 %), the CR rate and 5-year event-
free survival of CHOP-21 were 80.1 and 54.7 %, respec-
tively, which were comparable to those in the present
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Table 4 Adverse toxicity

Table 5 Cox regression analysis: prognostic factors in OS and PFS

Grade (%) 1 2 3 4

Hematological
Leukopenia 4 20 48 26
Anemia 23 38 5 -
Neutropenia 1 8 24 64
Thrombopenia 13 5 2 1

Non-hematological
Infection 27 16 2 0
Nausea, vomiting 46 16 3 -
Diarrhea 13 3 1 0
Stomatitis 22 4 0.5 0
Arrhythmia 4 1 0.5 0
Dyspnea 2 1 0.5 0
Peripheral neuropathy 59 13 3 -
Constipation, paralytic ileus 35 6 2 0.5
Fever 13 7 0.5 0
Bilirubin - 16 1 0
AST 35 9 4 0
ALT 40 12 8 0.5
Creatinine 8 1 0.5 0
Hypoxia 39 4 1 0.5

study. The 5-year OS 74.9 % seems to be superior to the
present study. This finding may be due to the higher pro-
portion of younger subjects and their lower risk status.

High-dose chemotherapy (HDT) with autologous
hematopoietic stem cell transplantation (auto HSCT) is the
standard of care in patients of age younger than 65 years
with first relapsed aggressive NHL [22]. In the present
-study, 83 of 168 eligible patients relapsed, and their median
age at progression was 57 (range 19-71) years. HDT with
auto HSCT was done in 14 relapsed or refractory patients,
and 11 of them relapsed. The low proportion of HDT with
auto-HSCT in patients with relapsed or refractory disease
after the protocol treatment in the present study might
imply that salvage chemotherapy followed by auto-HSCT
had less impact on OS.

Although the sample size of the present study was cal-
culated from the survival data of JCOG8701, more detailed
data for comparison has not yet been analyzed. We com-
pared the survival data of the present study with that of the
previous randomized phase III study (JCOG9002), which
showed no statistical difference in survival between
mLSG4 and LSGI [6]. In the subgroup analysis, 5-year OS
(95 % CI) of L risk patients was 74 % (65-84 %) with
mLSG4 and 74 % (64-83 %) with LSG9, which is com-
parable to the value of 73 % (63-82 %) with CHOP
reported in the present study. On the other hand, 5-year OS
(95 % CI) of LI risk patients was 56 % (42-71 %) with
mLSG4 and 48 % (35-60 %) with LSG9, which is not

Factor P value Hazard 95 % CI
ratio
oS
IPL: LI (vs. L) 0.04 1.60 1.01-2.52
Sex: male (vs. female) 0.86 1.04 0.65-1.66
Maximum tumor diameter: >5 cm 0.80 0.94 0.60-1.49
(vs. <5 cm)
Primary site: nodal (vs. extranodal) 052 083 0.47-1.47
B symptom: + (vs. —) 0.07 1.65 0.96-2.83
PFS
IPL: LI (vs. L) <0.01 1.78 1.23-2.58
Sex: male (vs. female) 0.80 0.95 0.65-1.39
Maximum tumor diameter: >5 cm 0.60 1.11 0.76-1.61
(vs. <5 cm)
Primary site: nodal (vs. extranodal) 0.99 1.00 0.62-1.62
B symptom: + (vs. —) 0.01 1.86 1.20-2.88

superior to the value of 64 % (53-74 %) with CHOP
reported in the present study. In a randomized study of
CHOP with third-generation regimens in the Nordic
Lymphoma Group, 5-year OS of all the L and L-I risk
patients was 72 %, which is comparable to that of the
present study [23]. These results suggest that the efficacy of
CHOP therapy in Japanese patients with L and LI risk of
aggressive NHL is equivalent to that of second- or third-
generation therapies.

The proportion of DLBCL in the present study was
64 %, which is comparable with that of JCOG9002 (58 %).
Recently, the therapeutic outcome of DLBCL patients has
clearly improved due to the combined use of the anti-CD20
antibody (rituximab), and rituximab-CHOP has become the
standard treatment for DLBCL according to the Groupe
d’Etude des Lymphomes de 1’Adulte (GELA) study [23]
and the Mabthera International (MInT) trial [24]. In the
GELA study [23], L and LI risk patients aged between 60
and 80 years were administered CHOP with or without
rituximab, and the 5-year OS for the two groups was 80 and
62 %, respectively. In the MInT trial [24], which was a
randomized study where L and LI patients aged between
18 and 60 years were administered CHOP-like chemo-
therapy with or without rituximab, 3-year OS was 93 and
84 %, respectively. The OS data of the present study,
combined with the data from the CHOP arm of the
abovementioned randomized studies, is potential reference
data for DLBCL in the rituximab era in Japan.

Analysis of prognostic factors confirmed that the IPI
score or individual factors of IPI independently influenced
both OS and PFS (Table 5). Furthermore, the presence of B
symptoms also affected PFS. Previously, B symptoms were
reported to be a poor prognostic factor in several studies
that included all risk patients [25-27]. Further validation
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analysis may be necessary to decide the prognostic sig-
nificance of B symptoms in L and L-I risk patients.

The major adverse events of CHOP therapy observed in
this study were hematological toxicities. While grade 3
anemia and grade 3/4 thrombocytopenia occurred in 2 and
3 % of patients, respectively, grade 4 neutropenia occurred
in 64 %, which was similar to the occurrence rates with
mLSG4 (62 %) and LSGY9 (51 %) [6]. Major grade 3/4
non-hematological toxicities were gastrointestinal (0-3 %),
hepatic (1-9 %), and peripheral nerve related (2-3 %). The
frequency of grade 3/4 infection or fever was <3 %.

In the present study, the incidence of grade 3/4 non-
hematological toxicity with CHOP was lower than that
with mLSG4 or LSG9 [6]. Non-hematological grade 4
toxicities were limited to 1 case each of paralytic ileus,
convulsion, hypoxemia due to interstitial pneumonia, and
fulminant hepatitis. Of these, 1 treatment-related death
from fulminant hepatitis was caused in an HBV surface
antigen-positive patient. Because of this adverse event,
HBYV antigen positivity was added to the exclusion criteria
of the JCOG-LSG trials.

In conclusion, we demonstrated the reasonable efficacy
and acceptable toxicity profiles of CHOP and post-che-
motherapeutic IFRT in previously untreated Japanese
patients with L and L-I risk advanced, (stage I bulky, II, IIT
or IV) aggressive NHL. This data will provide the basis for
future clinical trials and serve as reference data for CHOP
therapy in Japan.
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A multicenter phase Il study for untreated multiple myeloma was conducted to investigate a
switch-induction chemotherapy with melphalan—prednisolone and vincristine—doxorubicin—
dexamethasone followed by randomization on maintenance therapy for patients achieving
plateau. Between November 2002 and November 2005, 34 patients were registered. The
study was closed early because of poor accrual. Thirty-three eligible patients, with a median
age of 65 years (range: 47—77 years) were analyzed for the secondary purpose. For induc-
tion therapy, 16 patients were treated with vincristine—doxorubicin—dexamethasone and 17
with melphalan—prednisolone initially. In eight cases, induction therapy was switched
because of a poor response. Both regimens were well tolerated, but neutropenia, anorexia,
constipation and infection with neutropenia were more frequent for vincristine—doxorubicin—
dexamethasone. Best response rates were 44% (95% confidence interval, 20—70) and 47%
(95% confidence interval, 23—72), respectively, for vincristine—doxorubicin—dexamethasone
and melphalan—prednisolone. Vincristine—doxorubicin—dexamethasone/melphalan—
prednisolone switch-induction therapy might be feasible and effective for Japanese patients
with multiple myeloma.

Key words: myeloma — Chemo-Phase IIl — MP/VAD — IFN/PSL

INTRODUCTION regimens has been compared with MP or MP-like regimens

The administration of melphalan and prednisone (MP) has
been the standard treatment for multiple myeloma (MM)
since the 1960s. A review of clinical trials found that MP
results in a 60% overall response rate (ORR) with the
response lasting 18 months and an overall survival (OS)
period of 24—36 months (1). To develop more effective
treatments that both produce a higher response rate and
lengthen OS, combination chemotherapy using various

in numerous randomized studies including ours (2). Among
the many alternatives to MP, vincristine, doxorubicin and
dexamethasone (VAD), first reported as an effective salvage
therapy for MM refractory to melphalan or other alkylators,
is frequently chosen especially for patients with significant
symptoms related to MM partly because the achievement of
a response with relief of symptoms occurs sooner than with
MP (3). Also, VAD has been chosen for patients undergoing

© The Author (2011). Published by Oxford University Press. All rights reserved.
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high-dose chemotherapy followed by autologous stem cell
transplantation (HDC-aSCT), because of less damage to
hematopoietic stem cells after this regimen when compared
with an alkylator-containing regimen such as MP (4).
Therefore, VAD has been considered a standard treatment
for untreated MM. However, VAD is more toxic than MP
and requires hospitalization for continuous drip infusion. It
was reported that MP was also effective as a salvage treat-
ment for relapse after VAD and HDC-aSCT (5).

Despite the effective induction chemotherapies, most
patients with MM will ultimately relapse. Therefore, attempts
to prolong the remission with maintenance treatment have
been made. Meta-analyses suggested that MM patients receiv-
ing a2 interferon (IFN) as maintenance therapy have a
slightly prolonged OS (6,7). It is well documented that gluco-
corticoids have antitumor activity in MM patients (8,9). In a
prior Southwest Oncology Group (SWOG) study, 89 patients
responding to induction of VAD chemotherapy receive main-
tenance therapy with either prednisone at 50 mg three times
per week with IFN, or IFN alone (10). Progression-free survi-
val (PFS) was increased from 9 to 19 months for patients
given the combination compared with those given IFN alone.
A subsequent study by SWOG comparing alternate-day, oral
treatment with prednisone at pharmacologic doses (50 mg) vs.
physiologic doses (10 mg) for maintaining remission in MM
patients who responded to chemotherapy revealed the benefit
of the former regimen (OS: 37 vs. 26 months; P = 0.05) (11).
However, the role of maintenance therapy in MM patients
remains controversial, especially the usefulness of IFN when
compared with prednisone. We considered that both the MP
and VAD were standard as the induction therapy for untreated
MM and each was substitutable for the other as salvage
therapy. Therefore, we conducted a multicenter prospective
randomized controlled trial to investigate switch-induction
chemotherapy with MP and VAD followed by maintenance
therapy to compare less toxic prednisolone (PSL) alone with
PSL + IFN-a for the treatment of overt MM.

PATIENTS AND METHODS
PATIENTS

Patients were eligible for the first registration if they were
<80 years and had overt MM diagnosed according to the
SWOG criteria and not previously treated with chemotherapy
(12). Patients were required to have a performance status (PS)
of 0—3 according to the criteria of the Eastern Cooperative
Oncology Group (13), to have no severe organ dysfunction
(Hgb >6.0 g/dl, neutrophils >1.0 x 109/1, platelets >20 x
10%/1, alanine aminotransferase/aspartate aminotransferase
<2.5 times the upper normal limit, total bilirubin <2.0 mg/
dl, serum creatinine <5.0 mg/dl, PaO, >60 torr or Sa0O,
>90%, electrocardiogram without arrhythmia and/or ische-
mia requiring treatment) and to be negative for hepatitis B
virus surface antigen and/or hepatitis C virus antibody.

Patients were not eligible if they had indolent myeloma or
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non-secretory MM, active primary cancer in other organs or
any serious concomitant disease, including diabetes mellitus
requiring insulin therapy, uncontrolled hypertension, psychia-
tric disease, a history of myocardial infarction, unstable
angina, renal diseases with abnormal function, interstitial
pneumonitis or autoimmune hepatitis, or if they were preg-
nant and/or breast feeding. The study protocol and the
informed consent document were approved by both the Japan
Clinical Oncology Group (JCOG) Protocol Review
Committee and the institutional review board of each partici-
pating institution.

Eligibility for the second registration was identical to that
of the first except for the achievement of a plateau phase of
MM, a PS of two or less, a platelet count of >50 x 10°1
and a serum creatinine concentration of <2.0 mg/dlL

TREATMENT

As for induction therapy, either VAD or MP was chosen.
After the achievement of a plateau phase, maintenance
therapy with either IFN + PSL or PSL alone was applied by
randomization with a minimization method for balancing
institution, induction chemotherapy and risk grouping by B2
microglobulin and C-reactive protein.

SWITCH-INDUCTION CHEMOTHERAPY

As for induction chemotherapy, patients received either MP
or VAD following the primary physician’s decision. If the
response was less than partial response just before the fifth
course of VAD or the seventh course of MP, a switch to the
other induction therapy was allowed. The maximum number
of courses for VAD and MP was 10 and 15, respectively.
The maximum number in cases with switching was 20.

VAD consists of 0.4 mg vincristine per day and 10 mg/m2
of doxorubicin per day, both administered by continuous infu-
sion on Days 1—4; 40 mg of dexamethasone per day by drip
infusion on Days 1—4. Treatment was repeated at 21 day inter-
vals. MP consists of oral melphalan given at 8 mg/m* on Days
1—4 and oral PSL at 60 mg/m? on Days 1—4, every 4 weeks.

MAINTENANCE THERAPY

For maintenance therapy, after the achievement of a plateau
phase and an evaluation of eligibility, patients were assigned
to receive either PSL alone or PSL + IFN-a. IFN-o and PSL
consist of natural IFN-a (NAMALWA, Sumiferon®) 3 MU
s.c. x3/week and PSL 50 mg p.o. x3/week. PSL alone con-
sists of PSL 50 mg p.o. x3/week. The therapy was contin-
ued unless progressive disease or severe toxicity occurred.

EVALUATION OF RESPONSE AND ADVERSE EVENTS

Response criteria followed those of the European Group for
Blood and Marrow Transplantation/International Blood and
Marrow Transplant Research/Autologous Blood and Marrow
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Transplant Registry (14). An objective response was evalu-
ated after every two courses of induction and maintenance
therapy by the following five factors: serum M-protein con-
centration, 24 h urine Bence-Jones protein, plasma cells in
bone marrow, extramedullary plasmacytoma detected by
computed tomography or magnetic resonance imaging and
radiological changes in bone lesion.

Adverse events were graded according to the National
Cancer Institute-Common Toxicity Criteria (NCI-CTC,
version 2.0, 30 April 1999) (15).

STATISTICAL ANALYSIS

The primary endpoint was PFS, defined as the time from ran-
domization at the second registration until death from any
cause, relapse or progressive disease and censored at the last
follow-up. The secondary endpoints were toxicity and OS
after the second registration, and toxicity, ORR and OS after
the first registration for induction therapy. The planned dur-
ation of patient accrual was 4 years, and the planned
follow-up time was 4 years.

The study was designed as a non-inferiority trial of main-
tenance therapy comparing less toxic PSL alone with PSL +
TFN-a. The required sample size for the second registration
was 160 with 75% power, non-inferiority margin with a
hazard ratio of 1.32 (corresponding to a 10% difference in
the 4 year PFS rate when that in the PSL + IFN-a arm is
35%), and a one-sided alpha value of 0.05. The planned
sample size for the first registration was 230 assuming that
70% of the registered patients would achieve a plateau phase
of MM after induction therapy and randomization.

The JCOG Data Center collected and managed case report
forms. In-house interim monitoring for quality control was
performed at the Center, and the monitoring reports were
semi-annually submitted to the JCOG Data and Safety
Monitoring Committee.

RESULTS AND DISCUSSION

Between November 2002 and November 2005, 34 patients
were enrolled from 15 participating institutions. The study
was then closed early because of poor accrual. One patient
was deemed ineligible after randomization because he was
judged to have smoldering myeloma. Thirty-three eligible
patients were analyzed for the secondary purpose. For the
first induction therapy, VAD and MP were chosen for 16 and
17 patients, respectively (Table 1). Median ages were 63 and
70 years in patients initially treated with VAD and MP,
respectively. In eight cases (five for VAD and three for MP),
the induction therapy was switched because of a poor
response. The median numbers of courses of first induction
therapy were six (range: 2—10) and nine (range: 1—15),
respectively, for VAD and MP.

Both regimens were well tolerated, but Grade 4 neutrope-
nia was more frequent for VAD than for MP (63 vs. 11%)

and also, Grade 3/4 anorexia, constipation and infection with
Grade 3/4 neutropenia were more frequent for VAD (25 vs.
17%, 31 vs. 6% and 25 vs. 6%, respectively). The ORR
including that after the switch was 44% [95% confidence
interval (CI), 20—70%] and 47% (95% CI, 23-72%),
respectively, for VAD and MP (Table 2). In all of them the

Table 1. Patient characteristics

Eli gible Initial therapy
patients
(n=33)" VAD MP (n = 17)
(n=16)
Age, years 65 (47-177) 63 (47—70) 70 (56—77)
[median (range)]
Gender
Male 19 (58) 6 (38) 13.(77)
Female 14 (42) 10 (63) 4 (24)
Stage (Durie and Salmon)
ITN 6 (18) 74 (25) 2(12)
1IB 0 0 0
mA 24 (713%) 10 (63) 14 (82)
B 3(9) 2 (13) 1(6)
PS (stratification: 0,1/2,3,4)
0 5 (15) 1(6) 404
1 18 (55) 11 (69) 7 (41)
2 2 (6) 1(6) 1(6)
3 8 (24) 3(19) 5(29)
Ig subtype
G/A/D/BJP 19/7/2/5 11/2/172 8/5/1/3
(58/21/6/15) (69/13/6/13) (47/29/6/18)

Percentage values are represented in parenthesis. VAD, vincristine—
doxorubicin—dexamethasone; MP, melphalan—prednisolone; PS,
performance status; BJP, Bence-Jones protein.

“One patient was ineligible because of inaccurate staging.

Table 2. Response to treatment

VAD as initial MP as initial P
therapy (n = 16) therapy (n = 17) value
CR (%) 0 0
PR (%) 44 47
MR (%) 25 29
NR (%) 31 12
PD (%) 0 12
Not evaluable 0 0
CR + PR (%) 44 (20-70) 47 (23-72) N§*®
(95% CI)

CR, cytogenetic response; PR, partial response; MR, minor response; NR,
no response; PD, progressive disease; CI, confidence interval.
“Fisher’s exact test (two sided).
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