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Abstract

The role of dacarbazine in ABVD (doxorubicin, bleomycin,
vinblastine and dacarbazine) therapy in Hodgkin lymphoma
(HL) remains unclear. This phase I study assessed the efficacy
and safety of ABV therapy with an increased doxorubicin dose
(30 mg/m?) in advanced-stage HL. The primary endpoint was
complete response rate (%CR). Patients received six or eight
cycles of ABV every 4 weeks followed by involved-field radiation
therapy (IFRT) in residual disease and initial bulky mass. Seventy-
two patients were enrolled. An interim analysis in 46 assessable
patients showed that %CR had exceeded the stopping criteria.
However, the 2-year progression-free survival (%PFS) rate of
49.4% (95% confidence interval [CI] 32.2-66.6) was markedly
lower than the 79.2% PFS (95% Cl 70.6-87.7) seen in our
previously reported study (JCOG9305) of ABVd with two-thirds
the dose of dacarbazine of the original ABVD. Therefore, the
study was closed early. The %CR in the 70 eligible patients after
ABV was 31.4% (95% Cl 20.9-43.6) and was increased to 70.0%
(95% CI 57.9-80.4) after the addition of IFRT. ABV was inferior
to ABVd for PFS in patients with advanced HL, suggesting that
dacarbazine is indispensable in ABVD/ABVd.

Keywords: ABV therapy followed by IFRT, first-line chemotherapy,
Hodgkin lymphoma, phase II study

Introduction

Following the  development of two representative curative
combination chemotherapy regimens for advanced Hodgkin
lymphoma (HL), the MOPP regimen (mechlorethamine, vin-
cristine, procarbazine and prednisone) and the ABVD regimen
(doxorubicin, bleomycin, vinblastine and dacarbazine) [1,2],
several randomized trials were performed to establish the
standard chemotherapy for patients with advanced HL. ABVD
became the standard of treatment for patients with newly
diagnosed advanced HL after a landmark phase III trial (the
Cancer and Leukemia Group B [CALGB] 8251 study) showed
that ABVD was as effective as alternating therapy of MOPP/
ABVD, and more effective than MOPP, with fewer toxic events
[3]. An American and Canadian intergroup phase III study
also demonstrated that ABVD was as effective as the MOPP/
ABV hybrid regimen, with fewer toxic effects [4].

The incidence of HL in Japan is approximately one-third
that in Western countries [5,6]. Key drugs such as mechlore-
thamine in MOPP and dacarbazine in ABVD had not been
approved by the Japanese government for clinical use in HL
even as late as the 1990s. From October 1989 to February 1993,
the Lymphoma Study Group of the Japan Clinical Oncology
Group (JCOG-LSG) conducted a phase II study (JCOG8905)
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involving combination chemotherapy, alternating C-MOPP
(cyclophosphamide, vincristine, procarbazine and predniso-
lone) and ABVd (with a lower dacarbazine dose than in ABVD)
[7]. The dose of dacarbazine in ABVd was reduced to two-thirds
(250 mg/m?) that in the original ABVD (375 mg/m?) regimen
due to the side effect of intolerable severe emesis in a pilot
study at that time. Subsequently, the emesis with dacarbazine
has been greatly reduced with the development of promising
anti-emetic regimens including 5-hydroxytryptamine 3 recep-
tor and neurokinin 1 antagonists, which make standard ABVD
more tolerable. The progression-free survival (PES) rate at 4
years in patients with stage III/IV HL in the JCOG8905 study
and that at 5 years in patients treated with MOPP/ABVD in
the CALGB 8251 study were 65.7% and 65%, respectively {3,7].
Because the efficacy of C-MOPP/ABVd in the JCOG8905 study
is considered almost equivalent to that of MOPP/ABVD in
Western countries [4,8], the ABVd regimen is considered to be
as effective as the original ABVD regimen.

After the results of CALGB 8251 were published [3], the
JCOG-LSG conducted a multi-institutional phase II study
(JCOGY9305) to investigate the efficacy and safety of ABVd ther-
apy for Japanese patients with newly diagnosed stage II-IVHL,
although dacarbazine was administered off-label [9]. The com-
plete response rate (CR) and 5-year PFS of all eligible patients
were 81.4% and 78.4%, respectively. Thus, the JCOG9305 study
showed sufficient efficacy and acceptable toxicity of ABVd
therapy followed by post-chemotherapeutic involved-field
radiation therapy (IFRT) for previously untreated patients
with stage II-IV HL. The role of dacarbazine as a key drug in
ABVd/ABVD therapy remains unclear, although dacarbazine
was effective against HL as a single agent with an overall
response rate of 56% in the Southwest Oncology Group study
[10]. Phlebitis and emesis are serious side effects of this drug.
Although the dacarbazine dose was reduced to two-thirds (250
mg/m?) of that in the original ABVD regimen, grade 2 phlebi-
tis and grade 2/3 nausea/vomiting were observed in 43% and
34%/11% of patients, respectively [9].

The JCOG-LSG conducted a phase II study (JCOG9705)
to investigate the efficacy and safety of ABV therapy with-
out dacarbazine and with the doxorubicin dose increased
by 20%, in an effort to find a less toxic and equally effective
treatment in patients with newly diagnosed advanced-stage
HL. We report the results of JCOG9705 here.

Materials and methods

This trial was a prospective, multi-institutional phase II
study conducted by the JCOG-LSG. The study protocol was
approved by the Protocol Review Committee of the JCOG
and by the institutional review board at each institution.
Written informed consent was obtained from each patient
before enrollment. This study was registered with UMIN-CTR
(www.umin.ac.jp/ctr/), identification number C000000068.

Eligibility criteria

Eligible patients included: those who were newly diagnosed
with HL according to the Rye classification [11]; those aged 15-
69 years;those diagnosed at clinical stages IB, IIB, III, IV or any
stage with bulky disease (>1/3 mediastinal widening by plain
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chest film or = 10 cmm maximum dimension of nodal mass on
computed tomography [CT] scan) according to the Ann Arbor
staging system [12] and the Cotswolds system [13]; those with
evaluable lesions by CT scan; those with an Eastern Coopera-
tive Oncology Group (ECOG) performance status (PS) 0of0, 1,2
or 3 [14]; and those with no involvement to the central nervous
system and no other active malignancies. Other eligibility cri-
teria included leukocytes = 3000/uL, neutrophils = 1200/uL,
platelets =10 X 10%/uL, aspartate aminotransferase (AST)/
alanine aminotransferase (ALT) =25 times the upper limit
of normal (ULN), total bilirubin = 2.0 mg/dL, creatinine<1.5
mg/dL, PaO, =65 mmHg, ejection fraction (EF)=50%, and
negative for hepatitis B surface antigen, anti-hepatitis C virus
antibody, anti-human immunodeficiency virus antibody and
anti-human T-lymphotropic virus type-I antibody. Exclu-
sion criteria included women who were pregnant or nursing;
patients with diabetes mellitus receiving insulin; those with
severe infection or severe hepatic, pulmonary or psychiatric
disease; or those with cardiac disease that could deteriorate
due to administration of doxorubicin.

Treatment
The ABV regimen consisted of 6-8 cycles of doxorubicin (30
mg/m?), bleomycin (9 mg/m? upper limit, 15 mg total) and
vinblastine (6 mg/m? upper limit, 10 mg total), administered
simultaneously as intravenous injections on days 1 and 15 of
each cycle. The duration of each cycle was 4 weeks. Treatment
was adjusted to six cycles of ABV if CR was obtained after four
cycles or to eight cycles of ABV if CR or a partial response (PR)
was obtained after six cycles. Bleomycin was omitted in cycles
7 and 8. The maximum total dose of bleomycin was defined to
be 180 mg except for those patients in whom mediastinal radia-
tion therapy was planned after ABV therapy. For these patients,
the maximum total dose of bleomycin was defined to be 120
mg. If the pretreatment leukocyte and/or platelet counts were
<2500/uL and 7.5 X 10*/uL, respectively, or the serum AST/
ALT was =5 times the ULN, and/or total bilirubin was = 2.1 mg/
dL, treatment was postponed until recovery, with a maximum
delay of 4 weeks. Vinblastine was discontinued if signs of neuro-
toxicity = grade 3 were observed. Doxorubicin was discontinued
if any of the following occurred: cardiac hypofunction (ejection
fraction =40%), =grade 2 arrhythmia, ischemic cardiac dis-
ease or pericarditis, or heart failure=grade 3. Bleomycin was
suspended until recovery if the PaO, level decreased to <65
mmHg or decreased by > 15 mmHg of the previous PaO, level.
IFRT was indicated for patients with an initial bulky mass
who experienced CR after six or eight cycles of ABV or PR after
eight cycles of ABV. The first half of a total planned radiation
dose of IFRT was delivered to cover the maximum diameter of
the initial bulky mass. The latter half of the total planned radia-
tion dose of IFRT was delivered to the residual mass after che-
motherapy. IRFT to the residual mass in patients with stage IB,
IIB, Il or IV who achieved PR after ABV therapy was defined as
follows: (1) no IFRT to bone marrow involved by HL; (2) IFRT
(30 Gy) every 4-5 weeks should be delivered to lymph nodal
lesions followed by booster radiation of 4-10 Gy if necessary;
(3) both paraaortic nodes and spleen should be irradiated
simultaneously if the HL lesion is observed in either tissue
or both; (4) solitary ipsilateral pulmonary lesions should be
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irradiated with IFRT of 18 Gy, but bilateral pulmonary lesions
or pulmonary lesions more than 50% of the lateral lung area
should not be irradiated; (5) hepatic lesions should be irradi-
ated with 20 Gy; (6) bone lesions should be irradiated with
24 Gy followed by an IFRT boost of 10 Gy if necessary.

Patients with no bulky disease who achieved PR after
eight cycles of ABV therapy received radiation therapy; anti-
emetic drugs were recommended as appropriate.

Central pathology review

A central pathology review was performed according to the
method reported previously [9]. Names of the participating
reviewers are provided in the “Appendix” Antigens routinely
examined by immunohistochemistry included CD3, CD20,
CD15 and CD30. Antibodies against CD79a, CDS5, cyclinD1,
CD10, bcl-2 and CD56 were utilized as necessary. Six hemato-
pathologists and two hematologists reviewed the pathology
specimens and classified them according to the World Health
Organization (WHO) classification system [15]. The diagnosis by
the central pathology review committee was used in this study.

Response and toxicity criteria
CR was defined as the disappearance of all measurable
lesions and symptoms of disease for at least 4 weeks. PR was
defined as a reduction of at least 50% in the sum of the prod-
ucts of the perpendicular diameters of all measurable lesions
and the lack of appearance of new lesions for at least 4 weeks.
An unconfirmed CR (CRu) was defined as maintenance of PR
without chemotherapy for =3 months after completion of
the study. Progressive disease was defined as a 25% increase
in the size of any existing lesion or the development of any
new lesions. All other circumstances were considered to
indicate stable disease. Response was evaluated by CT scan
after cycles 2, 4, 6 and 8 of ABV therapy, and after IFRT.
Pulmonary toxicity was evaluated by monitoring the partial
pressure of oxygen in arterial blood just before the admin-
istration of ABV therapy. Cardiac toxicity was evaluated by
electrocardiogram and echocardiographyjust before the admin-
istration of ABV therapy. Toxicities were evaluated according to
the toxicity grading criteria of the JCOG [16], which include the
expanded and modified version of the National Cancer Institute
(NCI) Common Toxicity Criteria version 1.0.

Statistical analysis and endpoints

The primary endpoint was the CR rate (CR + CRu) in all eli-
gible patients. Secondary endpoints were toxicity, overall sur-
vival (OS) and CR duration. At the time of analysis, PFS was
used instead of CR duration. OS was calculated from the date
of registration until death due to any cause or censored at the
last follow-up date. PFS was calculated from the date of regis-
tration to the date of relapse or progression, death due to any
cause, or censored at the date of the last follow-up for patients
with no reported adverse events. Analyses of the CR and over-
all response rate (ORR: CR + PR) were performed using point
estimates and the 95% confidence interval (CI). OS and PFS
were estimated according to the Kaplan-Meier method. Sam-
ple size was determined using Simon’s two-stage minimax
design (P,=0.7, P, =0.8, alpha=0.1, beta=0.2) [17]. At the
first-stage decision, ifthe total number of responders (CR + PR)

was 32 of the 46 eligible patients or fewer (i.e. ORR < 69.6%), the
study was to be discontinued. At the second (final) stage, if the
total number of responders (CR + PR) was 65 of the 86 eligible
patients or fewer (i.e.ORR=75.6%), the protocol treatment
was deemed ineffective.Because up to 20% of patients were
ineligible based on the central pathology review, the sample
size was decided to be 108 patients who were enrolled for
3 years.The analyses were performed using SAS release 9.1
(SAS Institute, Cary, NC).

Role of the funding source

This work was supported by the National Cancer Center
Research and Development Fund (23-A-16 and 23-A-17)
and Grants-in-Aid for Cancer Research (8S-1, 118-1, 115-4,
14S-1, 14S-4, 17S-1, 17S-5, 20S-1 and 20S-6) from the Minis-
try of Health, Labor and Welfare of Japan. The funding source
played no role in the study design, in the collection, analysis
and interpretation of data, in the writing of the report, or in
the decision to submit the paper for publication.

Results

Decision process using Simon’s two-stage minimax design
Twenty-five hospitals participated in JCOG9705. The participat-
ing institutions and investigators are listed in the “Appendix.
Between January 1998 and May 2000, 72 patients were enrolled
in JCOGY705. In May 2000, according to the decision rule, the
first-stage decision to stop enrollment and compare the PFS of
this study to that of JCOG9305 was made for 36 patients, since
the PFS of JCOG9705 was poor. In October 2000, an updated
analysis was performed for 46 patients (as per the first-stage
decision criteria) who were evaluable for response. The CR
rate and 2-year PFS were 71.7% (95% CI 56.5-84.0) and 49.4%
(95% CI 32.2-66.6), respectively.The PFS at 2 years (49.4%) in
this study was markedly lower than that of JCOG9305 (79.2%
[95% CI 70.6-87.7]), excluding those with non-bulky, stage IIA
disease [9].The low PFS was considered to reflect too many
early relapses after ABV-IFRT.Therefore, in accordance with
the recommendations of the JCOG Data and Safety Monitoring
Committee, the study was closed early in December 2000.

Patient characteristics

The final analysis of the results of JCOG9705 was conducted
in December 2005. Seventy-two patients were enrolled in
JCOGY9705; two were deemed ineligible, one due to a change
of pathological diagnosis after enrollment and the other due
to a change in clinical stage from IIIA to non-bulky IIA. The
clinical characteristics of the 70 eligible patients are shown in
Table 1. There were 36 men and 34 women, and the median
age was 31.5 years. B symptoms at entry were observed in 39
patients (55.7%). PS was 0 or 1 for the majority (94.3%) of eli-
gible patients. Bulky disease (maximum diameter =10 cm)
was present in 34 patients (48.6%). Unfavorable localized
disease (bulky stage IA, bulky IIA, IB and IIB) and advanced
disease (stages Il and IV) were present in 29 (41.4%) and 41
patients (58.6%), respectively. The numbers of patients with
an International Prognostic Score (IPS) [18] of 0-2 and =3
were 33 (47.1%) and 37 (52.9%), respectively. Fourteen
percent of patients had stage IV disease. In the JCOG8905 and
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