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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,
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AUTHORS DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST
The author(s) indicated no potential conflicts of interest.

REFERENCES

1. Charalambous H, Silbermann M: Clinically based palliative care training is
needed urgently for all oncologists. J Clin Oncol 30:4042-4043, 2012

2. Fischer SM, Gozansky WS, Kutner JS, et al: Palliative care education: An
intervention to improve medical residents’ knowledge and attitudes. J Palliat
Med 6:391-399, 2003

3. Breuer B, Fleishman SB, Cruciani RA, et al: Medical oncologist attitudes and
practice in cancer pain management: A national survey. J Clin Oncol 29:4769-
4777, 2011

4. von Gunten CF, Twaddle M, Preodor M, et al: Evidence of improved
knowledge and skills after an elective rotation in a hospice and palliative care
program for internal medicine residents. Am J Hosp Palliat Care 22:195-203,
2005

DOI: 10.1200/JC0.2012.45.5709; published online ahead of print at
www.jco.org on September 17, 2012

Concurrent Chemoradiotherapy for
Localized Nasal Natural Killer/T-Cell
Lymphoma: An Updated Analysis of
the Japan Clinical Oncology Group
Study JCOG0211

To tHE EDITOR: 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-
ogy, we reported the results of our first analysis of a phase 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
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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 hemnatopoietic 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% ClI, 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%; 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.

Motoko Yamaguchi

Mie University Graduate School of Medicine, Tsu, Japan

Kensei Tobinai
National Cancer Center Hospital, Tokyo, Japan

Masahiko Oguchi
Japanese Foundation for Cancer Research Cancer Institute Hospital,
Tokyo, Japan
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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 Follow-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 11 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 0
Eye 7 21 4 12 0 0 0 0
Other late adverse event, NCI-CTC 2.0

Irregular menses 0 0 0 0 1 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.

afg?i; \3[22;:6rfold patient had been treated with RT and full-dose dexamethasone, etoposide, ifosfamide, and carboplatin and recovered from this adverse event
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Cancer Rehabilitation Evaluation
System (CARES) and CARES-SF Now
Publicly Available

To THE EpITOR: 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

E

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.? I 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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Phase 1I study of cyclophosphamide, doxorubicin, vincristine,
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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 %], 73 % (95 % CI: 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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CHOP therapy for lower risk aggressive lymphoma

75

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 I study
(JCOG 9002) of the second- (mLSG4) and third-generation
(LSG9) chemotherapy regimens [6]. The S-year overall
survival (OS) rates were 55 % with mLSG4 and 57 % with
LSG9 (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 II 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 LI 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 LI 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), IL, ITI, or IV according to the Ann Arbor
staging system [12-14], lesions evaluable by CT scanning,
an Eastern Cooperative Oncology Group performance
status (PS) of 0, 1, 2, or 3 [15], no involvement of the
central nervous system, no other malignancies, adequate
organ function as indicated by neutrophils >1200/pL,
platelets >7.5 x 10*uL, 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/ul or
the platelet count was <7.5 x 10%ul, 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 30-40 Gy was
administered after CHOP therapy was completed. IFRT
was optionally administered to the region that contained
initial masses >5 ¢m 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%ul, 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-pm 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, TIA1, granzyme B, terminal
deoxynucleotidyl transferase, anaplastic lymphoma kinase,
and Epstein—Barr virus-encoded small RNAs. Specimens

_29__



CHORP therapy for lower risk aggressive lymphoma

71

were examined on the basis of the Working Formulation
[11] and the third edition of the World Health Organization
(WHO) classification [16, [7] 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 L~I risk
patients (except ATLL) was 64 %. The sample included
158 eligible patients so that the 95 % CI for the estimated
S-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 III or IV was 54 %, and there were 11
patients with PS 2 or 3 (5 %).

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 %)
1II 84 (39 %)
m 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 L~I 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

(o IRV BN Be o)

Angioimmunoblstic T cell

NK/T cell, nasal type

Anaplastic large cell

Subcutaneous panniculitis-like T cell

Enteropathy-type T cell

— = e NW 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®
Others” 2

Working Formulation
Small lymphocytic®

Follicular small cleaved® 2
Follicular mixed?® 9
Follicular large 10
Diffuse medium 10
Diffuse mixed 18
Diffuse large 123
Immunoblastic 5
Lymphoblastic® 1
Small non-cleaved 2
Miscellaneous 6
Dysplastic lesion® 1
Others® 7

# 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 6
PR 7 8 13 8
NR 2 2 3 2
PD 5 6 12 15 17 10
NE 3 3 2 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 4 5 8 5
PR 2 2 6 8 5
NR 2 2 3 2
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
5-year PES (95 % CI) of 168 patients, L risk patients, and
LI risk patients was 52 % (44-59 %), 62 % (52-73 %),
and 40 % (29-50 %), respectively (Fig. 1b).

In 31 patients with bulky disease, 20 patients completed
CHOP and 10 patients received IFRT. After IFRT, 8
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 LI 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 L~I risk group of DLBCL-NOS patients was
68 % (59-76 %), 71 % (58-83 %), and 65 % (53-77 %),
respectively (Fig. 2a). The 5-year PFES (95 % CI) in these

three groups was 53 % (43-62 %), 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
5-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 PES (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 1 (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 PES curves for patients in each risk
category. The 5-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 5-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 L-I 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 %; LI 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 I study (JCOG9002), which
showed no statistical difference in survival between
mLSG4 and LSG9 [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 LSGY, 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
(O
IPL: LI (vs. L) 004  1.60 1.01-2.52
Sex: male (vs. female) 0.86 1.04 0.65-1.66
Maximum tumor diameter: >35 cm 0.80 0.94 0.60-1.49
(vs. <5 cm)
Primary site: nodal (vs. extranodal) 0.52 0.83 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) 099  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 LI risk
patients was 72 %, which is comparable to that of the
present study [23]. These results suggest that the efficacy of
CHORP 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 I’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 L-I 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 PFES (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 LSGY (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 LSGY9 [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 LI risk advanced, (stage I bulky, II, III
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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Tumor response evaluation criteria for HCC (hepatocellular
carcinoma) treated using TACE (transcatheter arterial
chemoembolization): RECIST (response evaluation criteria in solid
tumors) version 1.1 and mRECIST (modified RECIST): JIVROSG-0602
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Abstract

Background. Two standard sets of criteria are used to evaluate the tumor response of hepatocellular carcinoma (HCC):
RECIST (Response Evaluation Criteria in Solid Tumors) and modified RECIST (mRECIST). The purpose was to compare
two tumor response evaluation criteria, RECIST version 1.1 and mRECIST, for HCC treated using transcatheter arterial
chemoembolization (TACE).

Methods. The radiological findings of patients who underwent TACE for HCCs in a multicenter clinical trial were examined.
Sixty-five lesions in 21 patients treated with TACE without mixing iodized-oil were evaluated. The tumor size was evaluated by
measuring the entre lesion, including the necrotic part, using RECIST version 1.1, whereas only the contrast-enhanced part
observed during the arterial phase was measured using mRECIST. Five radiologists independently measured each lesion
‘twice. To evaluate the inter-criteria reproducibility, the complete response (CR) rate, the response rate, the kappa statistics,
and the proportion of agreement (PA) for response categories were calculated. The same analyses were conducted for inter-
and intra-observer reproducibility.

Results. In the inter-criteria reproducibility study, the CR rate and the response rate obtained using mRECIST (56.9% and
79.7%) were higher than those obtained using RECIST version 1.1 (9.2% and 43.1%). In the inter- and intra-observer
reproducibility study, mRECIST exhibited an ‘almost perfect agreement’, while RECIST version 1.1 exhibited a ‘substantial
agreement’.

Conclusions. Considerable differences in the CR rate and the response rate were observed. From the viewpoint of the high
inter- and intra-observer reproducibility, mRECIST may be more suitable for tumor response criteria in clinical trials of TACE
for HCC.

Key words: Hepatocellular carcinoma, modified RECIST, RECIST wversion 1.1, reproducibility, tumor response

Introduction transcatheter arterial embolization (TACE): RECIST
(Response Evaluation Criteriain Solid Tumors) criteria
Two standard sets of criteria are used to evaluate the (1) and modified RECIST (mRECIST) criteria (2).
tumor response of hepatocellular carcinoma (HCC) RECIST criteria were published by the National
treated using loco-regional therapy, such as Cancer Institute in 2000 with the objective of unifying
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the criteria used for response assessments. These
criteria evaluate the unidimensional measurement
of the longest diameter of the tumor lesions and
have been used in most oncology trials. However, a
number of questions and issues have arisen, leading to
the development of revised RECIST (version 1.1)
criteria (3). In the RECIST version 1.1 criteria, the
major changes included the number of lesions to be
assessed, the assessment of pathological lymph nodes,
confirmation of a response, disease progression, and
the necrotic tumor size (i.e. in cases where a lesion
which was solid at baseline has become necrotic in
the center, the longest diameter of the entire lesion
should be followed).

In 2000, a panel of experts on HCC from the
European Association for the Study of the Liver
(EASL) agreed that estimating the reduction in viable
tumor volume (as recognized using enhanced spiral
computed tomography (CT)) should be considered
the optimal method for assessing the local response to
treatment in patients with HCC (4). Since then, most
authors reporting the results of loco-regional therapy
for HCC have evaluated tumor response according to
this recommendation (5,6).

The aforementioned expert panel continued the
concept of viable tumor endorsed by EASL and
adapted the unidimensional measurement as a sub-
stitute for the bidimensional one in the determination
of tumor response for target lesions in HCC (7).
These amendments confirmed the American
Association for the Study of Liver Disease
(AASLD)-Journal of the National Cancer Institute
(NCI) guidelines and were defined as ‘modified
RECIST (mRECIST)’ criteria (2). Therefore, mRE-
CIST criteria were developed for loco-regional
therapies to HCC. On the other hand, RECIST
version 1.1 criteria were developed for systemic ther-
apies; however, RECIST version 1.1 criteria are used
in many oncology trials including loco-regional
therapies for the treatment of HCC.

A study investigating the inter-criteria reproduci-
bility between the older versions of criteria (RECIST
version 1.0 and EASL) has been reported (8). Further-
more, a comparative study of tumor response by
the updated criteria (RECIST version 1.1 and mRE-
CIST) has been published (9). However, to the
best of our knowledge, the inter- and intra-observer
reproducibility between RECIST version 1.1 and
mRECIST has not been investigated or reported.

Using these standardized criteria for evaluating
tumor response in clinical trials, reproducible
results should be obtained by all investigators. For
a surrogate marker such as tumor response for
therapy, both ‘precision’ (observer consistency study)
and ‘accuracy’ (validation study comparing to gold

standard) are evaluated. From the viewpoint of
‘precision’, we compared RECIST version 1.1 and
mRECIST criteria by evaluating the inter- and
intra~observer reproducibility.

The purpose of the present study was to clarify the
differences in tumor response as evaluated using two
updated sets of criteria (RECIST version 1.1 and
mRECIST) by assessing the inter-criteria reprodu-
cibility. Moreover, another purpose of the present
study was to investigate which set of criteria was
superior for use as tumor response evaluation criteria
in clinical trials of TACE for HCC by assessing the
inter- and intra-observer reproducibility.

Materials and methods

We analyzed the radiological findings of patients
who underwent pan-hepatic TACE for multiple
HCCs in a multicenter clinical trial. In this trial,
the eligibility criteria included patients with untreated,
bilobar multiple HCCs, compensated Child—Pugh A
or B cirrhosis, and the absence of vascular invasion or
extrahepatic spread. TACE was performed using
cisplatin (IA call, Nihon-Kayaku; 35-65 mg/m?)
and gelatin particles without mixing iodized-oil. The
present study was conducted in accordance with the
Helsinki Declaration, and the protocols were approved
by the institutional review board. Informed written
consent for the treatment protocols, including the
secondary use of treatment-associated documents, .
was obtained from each patient. Twenty-one patients
were entered from 19 July 2005 to 15 May 2007.

Image analysis

All patients underwent a dynamic study performed
using a multi-slice CT scanner with non-ionic
contrast medium. CT scans were obtained within
two weeks before TACE and one month after
TACE. Tumor assessments were made using a
5-mm interval, and axial images were obtained during
the unenhanced phase, the arterial phase, and the
portal venous or equilibrium phase.

Tumor response evaluation

Response was defined according to RECIST version
1.1 criteria measuring the entire lesion, including the
necrotic part. On the other hand, mRECIST were
used to evaluate the lesion taking tumor necrosis,
recognized by the non-enhanced areas, into account.
Both guidelines adopted the unidimensional mea-
surement (Figure 1).

According to RECIST version 1.1 criteria, a com-
plete response (CR) was defined as the disappearance
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of all target lesions; a partial response (PR) was defined
as at least a 30% decrease in the sum of the longest
diameter of the target lesions; progressive disease (PD)
was defined as at least a 20% increase in the sum of the
longestdiameter of the targetlesions; and stable disease
(SD) was defined as neither sufficient shrinkage to
qualify for PRnor a sufficientincrease to qualify for PD.

According to mRECIST criteria, CR was defined
as the absence of enhanced tumor areas during the
arterial phase, reflecting complete tissue necrosis; PR
was defined as at least a 30% decrease, PD was

Figure 1. A: RECIST ver. 1.1: Response was defined according to
a unidimensional measurement of the entire lesion, including the
necrotic part. B: mRECIST: Response was defined according to a
unidimensional measurement of the viable part, excluding the
necrotic part.

defined as at least a 20% increase in the sum of the
longest diameter in the enhanced tumor areas; and
SD was defined using the same definition as that used
in RECIST version 1.1 criteria.

FEvaluation methods

Five observers measured 65 lesions in 21 patients
independently. A total of 325 measurements were
made for the first measurement. The second mea-
surement was performed independently by the same
five observers. The sum of the longest diameters for
all the target lesions was calculated for baseline and
post-treatment. The baseline sum was used as the
reference from which the objective tumor response
could be calculated. The percentage changes were
calculated as the post-treatment value divided by
the pre-treatment value. The percentage changes
were then classified using RECIST version 1.1 and
mRECIST tumor response classification systems.
Tumor response was categorized as CR, PR, SD, or
PD based on both sets of criteria. Furthermore, the
CR rate and the response rate were also calculated.

All the images were collected from each institution
and supplied to the Japan Interventional Radiology in
Oncology Study Group (JIVROSG) Data Center
using the WEB system.

Analysis of inter-criteria reproducibility

To examine the inter-criteria reproducibility between
RECIST version 1.1 and mRECIST criteria, we
estimated the kappa statistics and the proportion of
agreement for the CR, PR, SD, and PD categories
among the five observers. The data for the first
measurements were analyzed to evaluate the inter-
criteria reproducibility.

Analysis of inter-observer reproducibility

To examine the inter-observer reproducibility among
the five observers, we estimated the kappa statistics
and the proportion of agreement. Each pair yielded
10 pairs for comparison. The data for the first
measurements were analyzed to evaluate the
inter-observer reproducibility.

Analysis of intra-observer reproducibility

The data for the first and second measurements were
compared to assess the intra-observer reproducibility
for the same observer. The intra-observer reproduci-
bility for the same observer yielded five pairs for
comparison.
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Statistics

Kappa statistics were performed to determine the
concordance/agreement of the tumor response
criteria. The potential kappa values ranged from -
1.0 (complete disagreement) through O (chance
agreement) to 1.0 (complete agreement). Interpreta-
tions of the strength of the agreement determined
using the kappa values were given by adopting
the criteria (9). The kappa values of the two agree-
ments were compared for statistical significance
using a paired z test. Comparisons between groups
were done using the Fisher exact test. A conventional
P value of 0.05 was considered statistically signifi-
cant. All analyses were conducted using SPSS
(version 17.0).

Results
Patient population

Sixty-five untreated lesions in 21 patients treated
using pan-hepatic TACE were evaluated. The
patients’ characteristics were as follows (Table I),
median age (range): 68 years (27-74 years); sex
(male/female): 19/2; hepatitis C virus/hepatitis B
virus/others: 12/3/6; Child-Pugh A/B: 20/1; total
number of nodules (range): 65 nodules (1-5 nodules);
mean tumor size (range): 20 mm (10-132 mm).

Inter-criteria reproducibility

The inter-criteria reproducibility using RECIST ver-
sion 1.1 and mRECIST criteria is summarized
in Tables II and III. Five observers measured
65 lesions independently, for a total of 325 measure-
ments. According to RECIST version 1.1 criteria, the
CR rate and the response rate were 9.2% and 43.1%,
respectively; according to mRECIST criteria, the CR
rate and the response rate were 56.9% and 79.7%
(Table II).

Among the 185 CR lesions that were identified
using mRECIST criteria, RECIST version 1.1 criteria

Table 1. Patients and characteristics.

No. of patients 21
Age, median (range) 68 (27-74)
Sex (male/female) 19/2
HCV/HBV/others 12/3/6
Child-Pugh A/B 20/1
No. of nodules, all (range) 65 (1-5)
Mean tumor size (range), mm 20 (10-132)

HCV = hepatitis C virus; HBV = hepatitis B virus.

classified the same responses as PR for 89 lesions, SD
for 64 lesions, and PD for 2 lesions (Table III). The
kappa value was 0.149 (95% CI 0.098-0.201), and
the proportion of agreement was 35.5% (Table III).

Inter-observer reproducibility

The inter-observer reproducibility among the five
observers was analyzed using the data for the first
measurements, with each pair yielding 10 pairs
for comparison. These 10 pairs for comparisons, or
650 measurements, are collectively shown in
Table IV. For the inter-observer reproducibility for
RECIST version 1.1, the kappa value was 0.628 (95%
CI 0.571-0.684), and the proportion of agreement
was 78.8%. For the inter-observer reproducibility for
mRECIST, the kappa value was 0.829 (95% CI
0.792-0.866), and the proportion of agreement was
90.0%.

Intra-observer reproducibility

The intra-observer reproducibility was analyzed from
the data for the first and second measurements, with
each pair yielding five pairs for comparison. These five
pairs for comparisons, or 325 measurements, are
collectively shown in Table V. For the intra-
observer reproducibility for RECIST version 1.1,
the kappa value was 0.643 (95% CI 0.565-0.722),
and the proportion of agreement was 79.4%. For the
intra-observer reproducibility for mRECIST, the
kappa value was 0.900 (95% CI 0.858-0.942), and
the proportion of agreement was 94.2%.

Discussion

The inter-criteria reproducibility study between
RECIST version 1.0 and EASL guidelines, and a
comparative study of tumor response by RECIST
and mRECIST have been reported (8,9). However,
no information is available concerning the inter-
observer reproducibility in those reports. In addition
to performing an inter-criteria reproducibility study,
we also estimated the inter- and intra-observer repro-
ducibility to investigate which set of criteria (RECIST
version 1.1 or mRECIST) is superior for performing
tumor response evaluations in clinical trials of TACE
for HCC.

Inter-criteria reproducibility

An evaluation of the tumor response according to
RECIST version 1.0 and EASL guidelines after loco-
regional therapies in patients with HCC has been
reported. RECIST missed all the CRs obtained by
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Table II. Inter-criteria reproducibility between RECIST version 1.1 and mRECIST criteria. Number of lesions (%).

Response category Complete response

Partial response

Stable disease Progressive disease Overall response®

Response criteria

RECIST 30 (9.2) 110 (33.8) 180 (55.4) 5 (1.5) 140 (43.1)
P <0.001 P <0.001
mRECIST 185 (56.9) 74 (22.8) 65 (20) 1(3) 259 (79.7)
“Complete response + partial response.
RECIST = Response Evaluation Criteria in Solid Tumors; mRECIST = modified RECIST.
Table III. Inter-criteria reproducibility between RECIST version 1.1 and mRECIST criteria: distribution chart.
RECIST
Complete response Partial response Stable disease Progressive disease Total
mRECIST Complete response 30 89 64 2 185
Partial response 21 53 0 74
Stable disease 0 63 2 65
Progressive disease 0 0 1 1
Total 30 110 180 5 325

Proportion of agreement = 35.5%. Kappa = 0.149.

tumor necrosis and underestimated the extent of the
partial tumor response because of tissue necrosis (8).

In our inter-criteria reproducibility study compa-
ring RECIST version 1.1 and mRECIST criteria,
similar results were obtained. The CR rate and the
response rate obtained using mRECIST criteria were
higher than those obtained using RECIST version
1.1 criteria (56.9% versus 9.2%, P < 0.001; 79.7%
versus 43.1%, P < 0.001).

According to mRECIST criteria, if a tumor that
was solid at baseline became entirely necrotic, all the
tumors were evaluated as CR. On the other hand,
using RECIST version 1.1 criteria, the necrotic tumor
was evaluated as a non-CR based on the measurement
of the entire lesion, leading to a different conclusion,
such as PR, SD, or PD (Figure 2). Among 185 CR
lesions that were identified using mRECIST criteria,

Table IV. Inter-observer reproducibility.

Proportion of

Kappa agreement (%)
Inter-observer reproducibility
RECIST 0.628 78.8
(95% CI 0.571-0.684)
mRECIST 0.829 90.0

(95% CI 0.792-0.866)

155 lesions (83.8%) were evaluated as non-CR using
RECIST version 1.1 criteria. In particular, two
lesions evaluated as CR using mRECIST criteria
were categorized as PD using RECIST version 1.1
criteria; thus, two sets of criteria produced opposite
conclusions (Table III). As the tumor size was very
small and a 20% increase was thought to be within
the range of measurement error, these two lesions
were identified as PD using RECIST version 1.1
criteria. In some cases, this event might be caused
by an increase in the necrotic tumor size secondary
to chemoembolization. Therefore, the inter-criteria
reproducibility between RECIST version 1.1 and
mRECIST criteria for loco-regional therapy achi-
eving complete tumor necrosis may have a low
concordance.

The differences in the CR rate and the response
rate between RECIST version 1.1 and mRECIST
criteria indicate that the researchers should ascertain
the presence or absence of ‘m’ (mRECIST? or
RECIST?).

Inter- and intra-observer reproducibility

Standardized tumor response evaluation systems are
considered to be reliable in clinical trials when they
are reproducible among different observers. The
importance of inter-observer reproducibility for any
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Table V. Intra-observer reproducibility.

Proportion of
Kappa agreement (%)

Intra-observer reproducibility

RECIST 0.643 79.4
(95% CI 0.565-0.722)
mRECIST 0.900 94.2

(95% CI 0.858-0.942)

classification scheme has been discussed previously
for other grading systems (10-14). Clinical investiga-
tors must take into account inter-observer reproduc-
ibility in tumor response evaluations, which can
greatly affect the results of clinical trials.

Figure 2. A: CT before TACE: Both criteria (RECIST version
1.1 and mRECIST) measured the longest diameter of the tumor.
B: CT after TACE: The tumor had become entirely necrotic. The
tumor response was evaluated as CR using mRECIST criteria (i.e.
no measurement) and as non-CR using RECIST version 1.1 criteria
(i.e. the measurement of the longest diameter of the entire tumor).

In our inter- and intra-observer reproducibility
study, the kappa value and the proportion of agree-
ment using mRECIST criteria (‘almost perfect
agreement’) were higher than those for RECIST
version 1.1 criteria (‘substantial agreement’). In
consideration of the high inter- and intra-observer
reproducibility, mRECIST can be more recom-
mended for use as tumor response criteria in clinical
trials of TACE for HCC.

The present study had several limitations. The
number of patients was relatively small, and the
analyses were performed not on a per-patient basis,
but on a per-lesion basis. T'o investigate which set of
criteria was superior as tumor response criteria in
clinical trials of TACE for HCC, the observer con-
sistency study (inter- and intra-observer reproduci-
bility between the two updated sets of criteria) were
investigated in this study. A validation study com-
paring the updated criteria to the gold standard
(i.e. overall survival) should be encouraged in future
studies.

In conclusion, considering the differences in the
CR rate and the response rate between RECIST
version 1.1 and mRECIST criteria, close attention
must be paid to the criteria used for a precise
interpretation of the tumor response outcome.
Furthermore, mRECIST criteria may be more suit-
able for tumor response criteria in clinical trials of
TACE for HCC, compared with RECIST version
1.1 criteria, from the viewpoint of the high inter- and
intra-observer reproducibility.
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