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Abstract

This single-arm confirmatory study (JCOG1305) aimed to evaluate the utility of
interim positron emission tomography (iPET)-guided therapy for newly diagnosed
advanced-stage classic Hodgkin lymphoma (cHL). Patients aged 16-60years with
cHL received two cycles of doxorubicin, bleomycin, vinblastine, and dacarbazine
(ABVD) and then underwent an iPET scan (PET2), which was centrally reviewed
using a five-point Deauville scale. PET2-negative patients continued an additional
four cycles of ABVD, whereas PET2-positive patients switched to six cycles of
escalated bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, pro-
carbazine, and prednisone (eBEACOPP). The co-primary endpoints were 2-year
progression-free survival (PFS) among all eligible and PET2-positive patients.
Ninety-three patients were enrolled between January 2016 and December 2019.
One patient was ineligible because of a diagnostic error. The median age of the 92
eligible patients was 35 (interquartile range, 28-48) years. Forty (43%) patients
had stage Il disease, and 43 (47%) had stage |V disease. The remaining nine (10%)
patients had stage |IB disease with risk factors. Nineteen PET2-positive (21%)
patients received eBEACOPP, 18 completed six cycles of eBEACOPP, 73 PET2-
negative (79%) patients continued ABVD, and 70 completed an additional four cy-
cles of ABVD. With a median follow-up period of 41.1 months, the 2-year PFS of
92 eligible patients and 19 PET2-positive patients were 84.8% (80% confidence
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1 | Introduction

Combination chemotherapy with doxorubicin, bleomycin, vinblas-
tine, and dacarbazine (ABVD) has been the preferred therapy for
newly diagnosed advanced-stage classic Hodgkin lymphoma (cHL).>?

Escalated bleomycin, etoposide, doxorubicin, cyclophosphamide,
vincristine, procarbazine, and prednisone (eBEACOPP) have been de-
veloped to achieve a progression-free survival (PFS) significantly supe-
rior to that of the ABVD regimen.>* However, there was no difference
in overall survival (OS) between the two regimens in the salvage setting
of autologous hematopoietic stem cell transplantation (auto-HSCT).> A
previous meta-analysis demonstrated that eBEACOPP had a 5%-10%
5-year OS benefit compared with ABVD.® Although the acute and late
toxicities of the eBEACOPP regimen are higher than those of ABVD,
eBEACOPP is considered to be one of the most promising regimens for
younger patients with high-risk features.”

Interim positron emission tomography (iPET) can predict clinical
outcomes in patients with cHL. A prior retrospective study demon-
strated that 18F-fluorodeoxyglucose (FDG) PET findings after two cy-
cles of ABVD (PET2) were good predictive markers for the efficacy of
the ABVD regimen. Patients with PET2-negative findings had a 2-year
PFS of 95%, whereas those with PET2-positive findings had a 2-year
PFS of 13%.8 Therefore, several clinical trials have been conducted to
evaluate the efficacy of iPET-guided therapy for advanced-stage cHL,
in which FDG-PET scans have been performed in patients after two
cycles of ABVD to modify subsequent treatment depending on the re-
sults (SWOG S0816,” RATHL,'® HD0607™). In these three trials, eBEA-
COPP or BEACOPP 14 was adapted to patients with PET2-positive
findings who were likely to be at a high risk of refractory or relapsing
lymphoma, whereas those with less toxic treatments were adapted to
patients with PET2-negative findings (RATHL,*® HD0607%%).

We conducted a multicenter prospective trial to evaluate the
utility of an iPET-guided treatment strategy for newly diagnosed

advanced-stage cHL.

2 | Methods

2.1 | Study design

This was a multicenter, single-arm confirmatory study (JCOG1305,
INNOVATE-HL). Eligible patients with cHL received two cycles
of ABVD as induction chemotherapy and then underwent an in-
terim PET scan. Images were centrally reviewed using a five-point
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interval [Cl], 79.2-88.9) and 84.2% (80% Cl, 69.7-92.1), respectively. Both primary
endpoints were met at the prespecified threshold. This study demonstrates that
iPET-guided therapy is a useful treatment option for younger patients with newly
diagnosed advanced-stage cHL. Registration number: jRCTs031180218.

ABVD, advanced-stage, cHL, escalated BEACOPP, interim PET-guided

Deauville scale (DS)*? for PET findings for further response-guided
treatments.

Patients with negative interim PET findings (defined as DS scores
1-3) continued an additional four cycles of ABVD, whereas those
with positive interim PET findings (DS score 4 or 5) switched to six
cycles of e BEACOPP. Involved site radiation therapy (ISRT) was set
as the treatment protocol if patients with a partial response had a
single residual lesion after completion of chemotherapy (Figure S1).

2.2 | Eligibility
The key eligibility criteria were as follows:

(1) newly diagnosed cHL (World Health Organization classifica-
tion 2008);

(2) clinical stage Ill, IV, or IIB (Ann Arbor classification) with a
bulky mediastinal or continuously invasive lesion to extranodal
tissues;

(3) aged 16-60years at enrollment;

(4) Eastern Cooperative Oncology Group performance status of
0-2;

(5) having a measurable lesion;

(6) no previous chemotherapy or radiotherapy;

(7) preserved organ function;

(8) provision of written informed consent by the patient.

Thefullinclusionand exclusion criteriaarelistedin Supplementary
Document S1: Appendix S1.

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

2.3 | Interim positron emission tomography
(PET) and central judgment

Interim PET was performed between days 22 and 27 of the sec-
ond cycle of induction ABVD chemotherapy. Each scan of the
pretreatment and interim PET images was electronically transmit-
ted as Digital Imaging and Communication in Medicine data to the
diagnostic imaging consultation system at the National Cancer
Center (Tokyo) for on-demand centralized imaging judgment by
an independent central committee consisting of expert diagnostic
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radiologists (Supplementary Document S2: Appendix S1 for PET
imaging standardization/quality assurance and interim PET central

judgment).

2.4 | Chemotherapy

Induction ABVD therapy was administered on days 1 and 15 with
cycles repeated once every 28days. Primary prophylactic admin-
istration of granulocyte colony-stimulating factor (G-CSF) was not
recommended in patients who received ABVD. If febrile neutropenia
or infection with neutropenia occurred, G-CSF and antibiotics were
administered, followed by the prophylactic administration of both
G-CSF and antibiotics.

Post-interim PET ABVD therapy was initiated on days 29-32 of
the second cycle of induction ABVD therapy and was subsequently
administered for an additional four cycles unless the protocol treat-
ment discontinuation criteria were met.

eBEACOPP therapy was initiated on days 29-42 on the second
cycle of induction ABVD therapy and was subsequently adminis-
tered for six cycles. Primary prophylactic administration of G-CSF
from day 4 was set as the protocol treatment in patients who re-
ceived eBEACOPP (Table S1).

2.5 | Radiotherapy

ISRT was initiated within 14weeks after the final chemotherapy
dose. The total dose of ISRT was set at 36 Gy, with a 1.8 Gy per dose,
administered once a day in fractions, over 4 weeks.

2.6 | Endpoints and efficacy assessment

The objective disease response was assessed at each evaluation
time point according to the revised criteria based on the 2007
Cheson criteria using PET.*® The primary endpoint was a 2-year
PFS among all eligible patients and interim PET-positive patients
(co-primary endpoints). PFS was defined as the time from the date
of registration to the date of disease progression or death, which-
ever occurred first.

Secondary endpoints included the complete response (CR) rate,
event-free survival (EFS), OS, incidence of adverse events and sec-
ondary malignancy, and incidence of per-protocol interim PET. EFS
was defined as the time from the date of registration to the date
of failure to achieve a CR at the end of the treatment protocol, dis-
ease progression, or death, whichever occurred first. OS was de-
fined as the time from the date of registration to the date of death
due to any cause. Adverse events were evaluated using Common
Terminology Criteria for Adverse Events version 4.0. Bleomycin
lung toxicity (BLT) was defined as a noninfectious pulmonary in-
flammation clinically diagnosed by each investigator following bleo-
mycin administration.

2.7 | Central pathology review

A central pathology review was performed by three hemato-
pathologists according to the WHO classification system. Cases
not diagnosed as classic Hodgkin lymphoma by the central pathol-
ogy review were not excluded from the analysis the co-primary

endpoints.

2.8 | Statistical analyses

This study confirmed the following two hypotheses: (1) the 2-year
PFS of eligible patients exceeds the threshold of 75%, and (2) the
2-year PFS of interim PET-positive patients exceeds the threshold
of 35%. These thresholds were set based on the JCOG9305™ and
international validation studies.!® To maintain a study-wise alpha of
10%, a closed method was used; that is, hypothesis (2) would be ex-
amined only when hypothesis (1) was confirmed. If the lower limits
of 80% confidence intervals (Cls) of the 2-year PFS in eligible and in-
terim PET-positive patients exceeded each threshold, we would con-
clude that the co-primary endpoints were met. The planned sample
size was 105 to achieve a study-wise power of 80%, assuming that
the expected 2-year PFS were 85% for eligible patients and 65% for
interim PET-positive patients.

PFS, EFS, and OS and their Cls were estimated using the Kaplan-
Meier method and Greenwood formula. Data as of February 2,
2022, were included in the analysis. All statistical analyses were
performed using SAS version 9.4. This study was registered with
jRCTs031180218.

3 | RESULTS

3.1 | Patient characteristics
In total, 93 patients were enrolled from 35 institutions between
January 2016 and December 2019 (Figure 1 and Table S2).
Unfortunately, patient accrual was closed without achieving the
target sample size (105 patients) owing to the termination of our
diagnostic imaging consultation system. One patient was ineligible
because of a diagnostic error. The baseline characteristics of the
92 eligible patients who received induction ABVD therapy and un-
derwent an interim PET scan were as follows (Figure 1 and Table 1):
the median age of the patients was 35 (interquartile range [IQR],
28-48) years; 58% were male; most of the patients (87 [95%]) had
performance status of 0 or 1; 40 (43%) and 43 (47%) patients had
been diagnosed as Ann Arbor stages Ill and IV, respectively; nine
(10%) patients had stage IIB disease with bulky (210 cm) mediasti-
nal or nodal lesion involving directly to extranodal lesion; and 51
(55%) and 14 (15%) patients had B symptoms and bulky lesions,
respectively.

Among the 92 eligible patients, 89 were diagnosed with cHL via
central pathological review, but the remaining three were diagnosed
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FIGURE 1 Patient flow diagram.
Flow diagram of patients with newly
diagnosed classic Hodgkin lymphoma
enrolled in the JCOG1305 study using
interim PET-guided ABVD or ABVD/
escalated BEACOPP therapy. ABVD,
doxorubicin, bleomycin, vinblastine,
and dacarbazine; eBEACOPP, escalated

H 3387
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[ Enrolled (N = 93) |
1

3| Ineligibl
>

at enrollment (n = 1) |

| Eligible at enrollment (n = 92) I

| Induction ABVD 2 cycles (n =92) |

v

| Interim PET (n = 92) l

| |

bleomycin, etoposide, doxorubicin, I

Negative (n =73) | |

Positive (n =19) I

cyclophosphamide, vincristine,

v v

procarbazine, and prednisone; ISRT,
involved site radiation therapy; PET,

| Additional ABVD 4 cycles (n =73) |

| eBEACOPP 6 cycles (n=19) |

positron emission tomography. Pro(t[;)t;t)l-)t;ff | ISRTt -2 | | SRT :: -1 l Pm(t’c:zo:)off
v v y \
| Completed protocol (n = 69) | I Completed protocol (n = 15) |
TA.B LE 1. B'aseli.ne charact'eristics of 92 All eligible Interim PET- Interim PET-
patients with interim PET-guided therapy. n=92 positive n=19 negative n=73
n (%) n (%) n (%)
Median age, years (IQR) 35 (28-48) 27 (24-44) 35 (30-49)
Gender male 53(58) 8 (42) 45 (62)
ECOG-PS
0/1 87 (95) 17 (89) 70 (96)
2 5(5) 2(11) 3(4)
Ann Arbor stage
/v 83 (90) 17 (89) 66 (90)
1B 9 (10) 2(11) 7 (10)
B symptom (+) 51 (55) 11 (58) 40 (55)
Maximum tumor diameter
Less than 5cm 49 (53) 5(26) 44 (60)
5cm or more, but less than 28 (30) 8(42) 20 (27)
10cm
10cm or more 15 (16) 6(32) 9(12)
Bulky mediastinal lesion (+) 14 (15) 6(32) 8(11)
International prognostic score
0-3 63 (68) 12 (63) 51(70)
4-7 29 (32) 7 (37) 22 (30)
Eligible by pathological central 89 (97) 19 (100) 70 (96)

review

as the following: T-cell lymphoma (n=1), diffuse large B-cell lym-
phoma (n=1), and fibrosis (n=1).

3.2 | Centralized 18F-fluorodeoxyglucose-PET/
computed tomography review

Baseline and interim (PET2) scans of all 92 eligible patients were sub-
mitted for centralized review. Eighty-eight patients (96%) underwent
PET2 per-protocol, the remaining four had delayed PET2 imaging.
The central PET2 review was completed in <2days in 84% of the
patients and <4 days in 97% of the patients (Figure S2).

A PET2 scan showed 19 (21%) patients with positive findings.
All of these patients received eBEACOPP: 18 completed six cycles
of eBEACOPP, including one who received ISRT, and then 15 pa-
tients completed protocol treatment including ISRT; one patient
discontinued eBEACOPP due to disease progression before twocy-
cles of eBEACOPP and three patients did not receive ISRT due to
patient refusal (n=1) and physician's decision (n=2). In contrast, the
remaining 73 (79%) patients who had interim PET-negative findings
continued ABVD: 70 completed an additional four cycles of ABVD,
including two who received ISRT, and then 69 patients completed
protocol treatment including ISRT; three patients discontinued
ABVD due to adverse events (n=2; Aspergillus infection, alcoholic
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liver injury) and disease progression (n=1), and one patient did not
receive ISRT due to disease progression (n=1) (Figure 1). In total,
three patients received ISRT (8.9, 10.6, and 11.7 weeks) after the last
dose of chemotherapy.

3.3 | Therapy outcomes

3.3.1 | Progression-free survival

With a median follow-up period of 41.1 (IQR, 29.7-53.1) months,
the 2-year PFS were 84.8% (80% Cl, 79.2-88.9) and 84.2% (80%
Cl, 69.7-92.1) among all 92 eligible patients and 19 interim PET-
positive patients, respectively (co-primary endpoints, Figure 2A,B).
The 2-year PFS was 84.9% in the 73 interim PET-negative patients

(Figure 2C).
The 2-year PFS for the 92 eligible patients stratified by clinical
stages Il, lll, and IV were 88.9%, 85.0%, and 83.7%, respectively

(Figure S3). The 2-year PFS for 19 interim PET-positive patients
stratified by DS scores 4 and 5 were 86.7% and 75.0%, respectively,
whereas the 2-year PFS for 73 interim PET-negative patients strat-
ified by DS scores 1/2 and 3 were 88.4% and 80.0%, respectively
(Figure S4A,B).

Among the 89 eligible patients with a confirmed cHL diagnosis
by the central review, the 2-year PFS were 84.2% and 85.7% for 19
interim PET-positive patients and 70 interim PET-negative patients,

respectively (Figure S5A,B).

3.3.2 | Event-free survival

The 2-year EFS was 76.1% among the 92 eligible patients. The 2-
year EFS were 68.4% and 78.1% for the 19 interim PET-positive and

72 interim PET-negative patients, respectively (Figure 3A-C). Of
the 92 eligible patients, 24 events were observed during follow-up
as follows: death without lymphoma progression (n=1), lymphoma
progression (n=13), and non-CR at the end of protocol treatment
(n=10).

3.3.3 | Overall survival

The 2-year OS was 98.9%; two patients died due to intersti-
tial pneumonia after autologous HSCT and brain hemorrhage
without relapsing cHL among the interim PET-positive patients,
whereas no patients died among the interim PET-negative patients
(Figure 4A-C).

3.34 | Complete response rate

The CR rates were 81.5%, 73.7%, and 83.6% in the 92 eligible pa-
tients, 19 interim PET-positive patients, and 73 interim PET-negative
patients, respectively. Seven patients were determined to have
progressive disease at the end of the protocol treatment; two and
five were interim PET-positive and interim PET-negative patients,
respectively.

3.3.5 | Relative dose intensity

The average relative dose intensities (ARDIs) of induction ABVD
(n=92), additional ABVD (n=73), and eBEACOPP (n=19) were
98.6% (+4.0), 96.7% (+5.7), and 82.2% (+9.3%), respectively. Among
the 19 patients who received eBEACOPP, 15 (78.9%) required dose

reduction owing to treatment toxicities.

(A) All eligible (n = 92) (B) Interim PET-positive (n = 19) (©) Interim PET-negative (n = 73)
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FIGURE 2 Progression-free survival. (A) Progression-free survival (PFS) for all 92 eligible patients. The 2-year PFS was 84.8% (80%
Cl, 79.2-88.9) in all 92 eligible patients. (B) PFS for 19 interim PET-positive patients. The 2-year PFS was 84.2% (80% Cl, 69.7-92.1) in the
19 interim PET-positive patients. (C) PFS for 73 interim PET-negative patients. The 2-year PFS was 84.9% in the 73 interim PET-negative

patients.
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(A) All eligible (n = 92) (B) Interim PET-positive (n = 19) (C) Interim PET-negative (n = 73)
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FIGURE 3 Event-free survival. (A) Event-free survival (EFS) for all 92 eligible patients. The 2-year EFS was 76.1% in the 92 eligible
patients. (B) EFS for 19 interim PET-positive patients. The 2-year EFS was 68.4% in the 19 interim PET-positive patients. (C) EFS for 73
interim PET-negative patients. The 2-year EFS was 78.1% in 72 interim PET-negative patients.

(A) All eligible (n = 92) (B) Interim PET-positive (n = 19) (C) Interim PET-negative (n = 73)
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FIGURE 4 Overall survival. (A) Overall survival (OS) for all 92 eligible patients. The 2-year OS was 98.9% in the 92 eligible patients. (B)
OS for 19 interim PET-positive patients. The 2-year OS was 94.7% in the 19 interim PET-positive patients. (C) OS for 73 interim PET-negative

patients. The 2-year OS was 100% in 72 interim PET-negative patients.

3.3.6 | Toxicity
The toxicities observed during the induction of ABVD, additional
ABVD, and eBEACOPP are summarized in Table 2. Grade 3 or
greater neutropenia and thrombocytopenia were more frequent
in eBEACOPP (100% and 94.7%, respectively) compared with ad-
ditional ABVD (68.5% and 1.4%, respectively). BLT occurred in nine
patients: two (2.2%) during induction ABVD (n=92), four (5.5%)
during additional ABVD (n=73), and three (15.8%) patients expe-
rienced BLT during eBEACOPP (n=19) chemotherapy. Six patients
who developed BLT during chemotherapy were discontinued from
further bleomycin administration. None of the patients experienced
BLT-related death during follow-up.

Grade 4 non-hematologic toxicity was observed in three patients,
which included hypertriglyceridemia, liver damage (elevated aspar-

tate aminotransferase), and pericardial tamponade with pericardial

effusion, which was considered not to be causally related to the proto-
col treatment. No protocol for treatment-related deaths was reported.

Diffuse large B-cell ymphoma developed as a secondary malig-
nancy in one patient with interim PET-negative findings as a second-
ary malignancy 4.6years after enrollment.

3.3.7 | Salvage treatment

In total, 14 patients received salvage treatments during follow-up:
13 received salvage treatments after confirmed disease progres-
sion, but the remaining patient received autologous HSCT with-
out lymphoma progression (owing to non-CR at the completion of
eBEACOPP chemotherapy). Thirteen patients received systemic
chemotherapy, and the remaining patient received radiotherapy as

the first salvage treatment. Twelve and three patients underwent
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TABLE 2 Adverse events in induction ABVD, additional ABVD, escalated BEACOPP.

Induction ABVD (n=92)

Additional ABVD (n=73)

Escalated BEACOPP (n=19)

Any grade Any grade Any grade
NCI-CTCAE ver.4.0 % G3/4% G3 G4 % G3/4% G3 G4 % G3/4% G3 G4
Leukopenia 83.7 46.7 33 10 83.6 479 26 9 100.0 100.0 0 19
Neutropenia 98.9 75.0 27 42 95.9 68.5 23 27 100.0 100.0 0 19
Lymphocytopenia 83.7 37.0 27 7 84.9 34.2 24 1 100.0 100.0 0 19
Anemia 43.5 2.2 2 0 45.2 2.7 2 0 68.4 57.9 10 1
Thrombocytopenia 23.9 11 1 0 9.6 1.4 0 1 100.0 94.7 7 11
Bilirubin increased 6.5 0 0 0 0 0 0 0 0 0 0 0
AST increased 50.0 0 0 0 45.2 1.4 0 1 78.9 0.0 0 0
ALT increased 67.4 83 3 0 53.4 1.4 1 0 94.7 5.3 1 0
Creatinine increased 6.5 0 0 0 5.5 0 0 0 5.3 0 0 0
Hyperglycemia 16.3 0 0 0 20.5 1.4 1 0 211 0 0 0
Hyponatremia 23.9 0 0 0 13.7 1.4 1 0 211 5.3 1 0
Hypokalemia 2.2 0 0 0 2.7 0 0 0 36.8 10.5 2 0
PN: sensory 31.5 0 0 0 38.4 0 0 0 47.4 5.3 1 0
PN: motor 54 0 0 0 5.5 0 0 0 5.3 0 0 0
Constipation 8.7 0 0 0 329 0 0 0 31.6 0 0 0
Diarrhea 7.6 0 0 0 6.8 0 0 0 10.5 0 0 0
Nausea 72.8 11 1 - 65.8 2.7 2 - 63.2 5.3 1 -
Oral mucositis 22.8 11 1 0 16.4 2.7 2 0 15.8 0 0 0
lleus 11 11 1 0 0 0 0 0 0 0 0 0
Anorexia 44.6 11 1 0 38.4 0 0 0 47.4 0 0 0
Fever 8.7 11 1 (0] 17.8 0 0 0 36.8 0 0 0
Febrile neutropenia 5.4 5.4 5 0 8.2 8.2 6 0 26.3 26.3 5 0
Coughing 4.3 0 0 - 6.8 1.4 1 - 10.5 0 0 -
Dyspnea 11 0 0 0 2.7 1.4 1 0 5.3 5.3 1 0
Hypoxemia 1.1 0 0 0 1.4 1.4 1 0 5.3 5.3 1 0
Pneumonia 11 0 0 0 5.5 1.4 1 0 0 0 0 0
Any infections 10.9 4.3 4 0 24.7 2.7 2 0 26.3 0 0 0

autologous and allogeneic HSCT, respectively, including one who

underwent allogeneic HSCT for relapse after autologous HSCT.

4 | DISCUSSION

This single-arm confirmatory study (JCOG1305, INNOVATE-HL)
of newly diagnosed advanced-stage cHL showed 2-year PFS of
84.8% and 84.2% in 92 eligible and 19 PET2-positive patients,
respectively. The co-primary endpoints were met because these
results were significantly better than the prespecified threshold
2-year PFS of 75% and 35% among all eligible and PET2-positive
patients, respectively. In particular, the results of patients with
PET2-positive findings in JCOG1305 seemed to be superior to
those in previous trials (60%-68% in 2- or 3-year PFS, in SWOG
50816, RATHL,'® HD0607'Y). Consistent with the three previous
trials, the proportion of patients with PET2-positive findings was
approximately 20% in JCOG1305.

The comparison of the baseline characteristics and outcomes
of JCOG1305 and SWOG 50816 are summarized in Table $3.”¢ In
SWOG S0816, 331 eligible patients with a median age of 32years
were limited to clinical stage Il or IV. The proportion of patients with
PET2-positive findings was 18%; subsequently, all PET2-positive pa-
tients were scheduled to switch to e BEACOPP. However, only 80%
of the patients received eBEACOPP because of patient refusal. The
ARDIs in additional ABVD and eBEACOPP were 93% and 75%, re-
spectively, and ISRT was not permitted in SWOG 50816.” The 2-year
PFS were 79% and 64% for all eligible and PET-2 positive patients,
respectively. Compared with the results of SWOG 50816,”% our
current study is thought to have better PFS, partly because patients
with clinical stage Il disease with risk factors were enrolled (0% vs.
10%), all patients with PET-2 positive findings received eBEACOPP
(80% vs. 100%), and the patients received ABVD and eBEACOPP
while maintaining a high ARDI (ABVD, 93% vs. 97%; eBEACOPP,
75% vs. 82%). Dose-intensity chemotherapy is essential for im-
proving the outcomes of patients with cHL. ABVD was safely and
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effectively administered at >99% dose intensity without G-CSF in
a retrospective study.’” Furthermore, dose-intensified BEACOPP
(eBEACOPP or BEACOPP-14) is the preferred regimen for younger
patients with advanced-stage cHL in Europe, suggesting that main-
taining the dose intensity of BEACOPP can lead to improved out-
comes in these patients.

In the current study, BLT occurred in nine (9.8%) patients: two,
four, and three patients experienced BLT during induction ABVD,
additional ABVD, and eBEACOPP, respectively, but no patients
experienced BLT-related death. In the RATHL study, patients with
PET2-negative findings were randomly assigned to continue ABVD
(ABVD group) or to omit bleomycin (AVD group) in cycles 3-6,
whereas those with PET2-positive findings received BEACOPP-14
or eBEACOPP.X? In the initial presentation of RATHL, the 3-year PFS
in the AVD group was slightly below the prespecified non-inferiority
margin compared with the PFS in the ABVD group. Recently, a long-
term follow-up study of RATHL with a median follow-up period of
7.3years showed that there was no statistically significant differ-
ence in the 7-year PFS (81.0% and 79.2% in the ABVD and AVD
groups, respectively) among PET2-negative randomized eligible pa-
tients, which concluded that bleomycin could be safely omitted in
the subsequent treatment of PET2-negative patients.'® iPET-guided
therapy, which allows switching to AVD in PET2-negative patients,
may be important, especially in elderly patients with cHL who are at
high risk of BLT.

The 2-year EFS of 92 eligible patients in our study was 76.1%, and
there were 24 events, including one death without disease progres-
sion, 13 disease progression, and 10 non-CR at the end of protocol
treatment in JCOG1305. All 13 patients with disease progression re-
ceived salvage treatment, whereas only one of the 10 patients who
were non-CR at the end of the protocol treatment received salvage
treatment during follow-up. Nine of the 10 patients who were in
non-CR at the end of the protocol treatment were still undergoing fol-
low-up without salvage treatment or disease progression. Although
confirmation of cHL-related events with long-term follow-up is re-
quired, a subset of patients with non-CR after initial treatment for
cHL may not require salvage chemotherapy, including HSCT.

The current study has some limitations. First, JCOG1305 was
a single-arm study with a relatively small sample size. We planned
from the beginning to consider the results of previous trials (SWOG
S0816, RATHL) with JCOG1305 to determine the significance of
iPET-guided therapy in advanced-stage cHL. Second, as already
mentioned, the follow-up period was short, and long-term follow-up
is necessary to observe events, such as late relapse of lymphoma and
secondary malignancies. Third, patient accrual in the current study
was closed without achieving the prespecified target number of pa-
tients because of the termination of our diagnostic imaging consul-
tation system. However, the co-primary endpoints were met.

In conclusion, this JCOG1305 (INNOVATE-HL) study demon-
strated that the iPET-guided treatment strategy was useful for
younger patients with newly diagnosed advanced-stage cHL.
Notably, six cycles of e BEACOPP is a feasible and effective regimen
for patients with PET2-positive cHL.
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