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Table 3. Factors Related to Overall Survival
Overall
No. of Survival at Univariate Multivariate Hazard
Factor Patients 2 Years (%) P P Ratio 95% ClI
Age, years 263 685 154 0.221010.75
< 70 L 15 59
=70 18 71
Sex .829 732 1.44 0.18t0 11.65
Male 20 67
Female 10 60
Tumor size, min . 045 69 : 034 Q0B 157
20 180 . 19 71
60 11 44
Pretreatment ICG R16 .006 026 0.19 0.05100.82
= 40% 21 80
> 40% 9 30
Clhinical stage : , = 001
L g 73
el 18 68
i : 2 0
Child-Pugh classification .006
A 20 78
B 10 38
NMascular invasion , 830 : 850 : 144 0:30167.03
Yes ~ 12 ' 67 -
Noo o L Ty 66 ,
Serum AFP level, ng/mbL 313 061 0.20 0.04101.07
< 300 21 67
= 300 9 60
Nas% i e : 213 11 : 008 0041158
= 78Y% o o5 :
25 % & 40
Prior treatment 455 .091 3.63 0.82t016.18
No 13 69
Recurrence 17 60
Abbreviations: ICG R15, percentage of indocyanine green clearance at 15 minutes; AFP, alpha-fetoprotein; Vao%, percentage of hepatic noncancerous
portion receiving = 30 cobalt gray equivalent.

advanced HCC and underlying cirrhosis showed that over-
all survival rate at 3 years ranged from 13% to 38%, and
rarely exceeded 50% even for those with most favorable
prognostic factors.! In this study, actuarial overall survival
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Fig 3. Overall survival (OAS) rates according to pretreatment indocyanine
green clearance at 15 minutes (ICG R15).
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rate at 3 years for all 30 patients including those who had
HCC with vascular invasion and/or severe cirrhosis was
62%. Furthermore, 21 patients with initial ICG R15 of
= 50% and V;,% of = 25% achieved 79% of overall sur-
vival rate at 3 years. All of the eight patients with favorable
liver functional reserve (ICG R15, 15% to 20%) were alive at
20 to 54 months as shown in Figure 3. This suggests that
adequate local control with PRT provides survival benefit
for selected patients with HCC and moderate cirrhosis. On
the other hand, prognoses of aggressive PRT were disap-
pointing for patients, with poor functional liver reserve
showing an ICG R15 of 50% or worse, and, therefore,
indication of PRT for such patients was thought to be
extremely limited.

A part of noncancerous liver suffering from PRT-
inducing hepatitis gradually developed dense fibrosis and
resulted in almost complete atrophy,”® whereas the ab-
sorbed dose in a large proportion of the remaining liver was
0 Gyg, as shown in Figures 1 and 4. This change is similar to
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Fig 4. Dose-volume histogram (DVH) for all patients according to their
pretreatment ICG R15 values, as noted in panels A, B, and C. Thick line with
rhombi represents DVH for patients suffering from hepatic insufficiency
within 6 months after completion of proton beam radiotherapy.

that seen in partial liver resection, rather than after
3-dimensional conformal or intensity-modulated radiother-
apy delivering a low-dose of x-ray to a large proportion of
noncancerous liver. Therefore, estimation of the risk of PRT-
inducing hepatic insufficiency should be done with similar
guidelines to evaluate liver tolerance to surgery, rather than
that with normal tissue complication probability model using
a mean dose administered to the entire liver.”! Remnant liver
volume and ICG R15 have been preferred indicators for that
estimation, especially in Japan.'®> DVH analyses (Figs 4A to C)
suggested that V3,% in combination with ICG R15 may be a
useful indicator for estimation ofliver tolerance to PRT, butno
definite quantitative criteria emerged with the limited data
obtained at present because of the small number of patients

www.jco.org

78

evaluated. The current staging system for HCC is based on
survival data obtained in surgical series.”? There is no reliable
system to stratify the prognosis of patients with solitary but
unresectable HCC on the assumption that they achieve good
local control after PRT. Because of the limited availability of
PRT at present, the establishment of particular criteria for
patient selection using quantitative parameters of he-
patic function such as ICG R15, and volume parameter
like V4%, is needed to maximize the cost-effectiveness
of PRT.

Applicability of PRT instead of surgery for patients
with early-stage disease should be considered with caution.
Intraoperative ultrasonography (IOUS) has an important
role in detecting small metastatic lesions, which could not
be demonstrated in preoperative examinations. The high
incidence of intrahepatic recurrences seen outside the PTV
might be partly ascribable to the limit of pretreatment im-
aging studies. Infiltration of HCC to the portal vein and
spread via portal blood flow is one of the mechanisms for
the development of intrahepatic recurrence.'” Actually, five
recurrences occurred within the same segment of the pri-
mary tumor in this study. Although anatomic resection
according to the architecture of the portal vein using IOUS
offered a better chance of cure only for patients with non-
cirrhotic livers,? systematic segmental PRT based on mul-
timodal imagings such as CT during arterial portography or
MRI as well as image fusion technique® has a theoretical
advantage compared with nonanatomic PRT confined to
GTV only. Because there were few potentially curative ap-
proaches other than surgery for patients with HCC showing
vascular invasion, further study is warranted to scrutinize
an efficacy of PRT for patients with HCC of = 5 c¢m in
diameter, of which a large majority will demonstrate vascu-
lar invasion around the periphery of the tumor,* while
giving attention to their V7% values.

The risk of this aggressive dose-fractionation for sites
such as the gastrointestinal loop, hepatic hilum, skin, or
subcutanous tissues must be carefully considered, and more
conventional fractionation must be adopted when these
structures are critically involved in the PTV.

In conclusion, PRT for localized HCC using an aggres-
sive dose-fractionation scheme (76 Gy for 5 weeks)
achieved excellent local control rate regardless of vascular
invasion or tumor size, if =10 cm, without devastating
acute toxicity. Further study is warranted to scrutinize ade-
quate patient selection according to quantitative parameter
of hepatic function, such as ICG R15, and irradiated non-
cancerous liver volume in order to maximize survival ben-
efit of this promising modality.
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Background: With the development of chemoradiotherapy for esophageal cancer, the complete
response (CR) rate would become an important surrogate end-point. However, the Response
Evaluation Criteria in Solid Tumors (RECIST) do not provide criteria for a response at the primary
site of esophageal cancer. The objective of this study was to assess the validity of the endoscopic
CR criteria for the primary site of esophageal cancer treated with chemoradiotherapy.
Methods: We reviewed 139 patients with T1-T4, NO—-1, M0O-1a esophageal cancer treated with
definitive chemoradiotherapy from August 1992 to April 1999. CR was tentatively defined upon
endoscopic observation of the entire esophagus as: (i) disappearance of the tumor lesion;
(i) disappearance of ulceration (slough); and (iii) absence of cancer cells in biopsy specimens.
Results: CR at the primary site (primary-CR) was achieved in 80 patients (58%). Of these,
71 (89%) were evaluated as having primary-CR within 6 months from the start of therapy.
With a median follow-up of 53 months, a remarkable difference in the 5-year survival rate was
observed between patients evaluated as having primary-CR and having non-CR (46 and 6%,
P < 0.0001). Local failure was observed in 15 patients and the local control rate in patients with
primary-CR was 78% at 5 years.

Conclusions: These criteria appear to represent an appropriate surrogate end-point because
they are convenient to apply, require only a short time before a primary-CR can be declared and
their fulfillment can predict long-term survival. it is recommended that RECIST include precise
endoscopic findings for primary lesions in esophageal cancer in the CR criteria.

Key words: Response Evaluation Criteria in Solid Tumors (RECIST) — esophageal cancer —
chemoradiotherapy — complete response (CR) — endoscopy

INTRODUCTION

Definitive chemoradiotherapy for patients with locally
advanced esophageal cancer has resulted in high complete
response (CR) rates and has greatly impacted on survival
(1-4). Recent results obtained with chemoradiotherapy in
clinical trials have supported a new standard of care in
non-surgical treatment of potentially curable esophageal
cancer. With the development of chemoradiotherapy, the
CR rate would become an important surrogate end-point in
the treatment of esophageal cancer. However, we are not aware
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of any published clinical studies on chemoradiotherapy for
locally advanced esophageal cancer that have precisely out-
lined CR criteria for the primary site. Slabber et al. (5) used
standard Eastern Cooperative Oncology Group (ECOG)
response criteria, which considered gastrointestinal malignan-
cies as ‘non-measurable, non-evaluable’ lesions and defined
CR as: (i) complete disappearance of all clinically detectable
malignant disease for at least 4 weeks; and (ii) pathological
proof of a clinically CR after rebiopsying areas of known
malignant disease. The Radiation Therapy Oncology Group
(RTOG) phase III intergroup trial (RTOG 85-01) described
evaluation after treatment as including esophagoscopy and
barium esophagography, with biopsy if the patient was symp-
tomatic (2). However, these methods of evaluation have not
been fully validated.

New guidelines, ‘Response Evaluation Criteria in Solid
Tumors (RECIST)’, were published in 1999 (6) and have
become the most commonly used criteria worldwide. RECIST

© 2005 Foundation for Promotion of Cancer Research



gives specific size requirements for measurable lesions at base-
line to distinguish target from non-target lesions. It is difficult
to measure accurately the primary site of esophageal cancer as
distinct from the normal esophageal wall in one dimension,
because a computed tomography (CT) scan detects a primary
lesion of esophageal cancer according to wall thickness of the
esophagus. Therefore, the primary site of esophageal cancer is
often identified as a ‘non-target lesion’.

Although non-target lesions are taken into account in the
evaluation of the best overall response, CR for non-target
lesions is defined as the disappearance of all non-target lesions
and normalization of tumor marker levels. However, it is
impossible to confirm the disappearance of primary site lesions
in esophageal cancer by CT scan. Furthermore, development of
cicatrical stenosis of the esophagus after chemoradiotherapy
often prevents accurate evaluation of tumor response by eso-
phagography, which is usually performed to provide useful
information on the degree of luminal narrowing and the loca-
tion and length of the lesion in the diagnosis of esophageal
cancer.

RECIST does not refer to CR criteria for primary lesions by
endoscopy in detail, and endoscopic methods of evaluation
have not yet been fully validated. Additionally, RECIST
has recommended that utilization of endoscopy for an object-
ive tumor response should be restricted to purposes related to
validation in specialized centers.

In the treatment of esophageal cancer, we have utilized
endoscopy to evaluate tumor response accurately, and propose
new endoscopic CR criteria for the primary site of esophageal
cancer. Therefore, the objective of this study is to assess the
validity of endoscopic criteria for CR of the primary site of
esophageal cancer treated with chemoradiotherapy.

PATIENTS AND METHODS

PATIENTS

A total of 217 esophageal cancer patients were treated with
definitive chemoradiotherapy between April 1992 and April
1999 at the National Cancer Center Hospital East (NCCHE).
For this study, we selected 139 patients from the database who
fulfilled the following criteria: (i) esophageal cancer patients
treated with definitive chemoradiotherapy at the NCCHE
between April 1992 and April 1999; (ii) histologically proven
squamous cell carcinoma; (iii) clinical stage T1-T4, NO/1,
MO/Mla by the International Union Against Cancer tumor
node metastasis (TNM) classification; (iv) age <75 years
with an ECOG performance status of <2; (v) adequate bone
marrow, renal and hepatic function; (vi) no prior chemo-
therapy; (vii) no severe medical complications; and (viii) no
other active malignancies (except early cancer). Patients with
non-cervical primary tumors with positive supraclavicular
lymph nodes were defined as Mla.

Details of the treatment including the schedule and radiation
field were described previously (4,7). Briefly, chemoradio-
therapy consisted of two cycles of protracted infusion of
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5-fluorouracil (5-FU) 400 mg/m*/day on days 1-5 and 8-12,
and cisplatin (CDDP) 40 mg/m® on days 1 and 8, every 5 weeks
with concurrent radiotherapy consisting of 60 Gy in 30
fractions over 8 weeks. For patients who showed an object-
ive response to treatment, additional chemotherapy was
administered and consisted of protracted infusion of
5-FU 800 mg/m%*/day on days 1-5 combined with CDDP
80 mg/m” on day 1.

PROPOSED ENDOSCOPIC CR CRITERIA

Response at the primary site was evaluated as CR (primary-
CR) by endoscopic examination when all of the following
criteria were satisfied under observation of the entire esopha-
gus: (i) disappearance of the tumor lesion; (ii) disappearance of
ulceration (slough); and (iii) absence of cancer cells in biopsy
specimens. When these criteria were not satisfied, a non-CR
was designated. Existence of an erosion, a granular protruded
lesion, ulcer scar and lugol voiding lesion did not prevent a CR
evaluation. The first evaluation was performed ~1 month after
the completion of chemoradiotherapy to determine whether
or not disease progression was observed. Although repeat
assessments were not essential to confirm primary-CR after
the criteria for response were first met, endoscopic examina-
tions were performed every 2 or 3 months. All 139 patients
were reviewed according to the above criteria. Responses of
metastatic lymph nodes were assessed according to the World
Health Organization (WHO) criteria for measurable disease.

STATISTICAL. ANALYSIS

Overall survival time was determined from the date of the first
administration of chemoradiotherapy to the date of death or the
last confirmation of survival. Time to locoregional failure was
calculated from the date of the first administration of chemo-
radiotherapy to the date of documented locoregional disease,
which was designated as the first failure. Time to determina-
tion of a primary-CR was considered to be the period between
the date of the first administration of chemoradiotherapy and
the date of the first confirmation of primary-CR. Survival
analysis was performed using the Kaplan-Meier method (8).

RESULTS
PATIENT CHARACTERISTICS

Out of 217 patients who received definitive or palliative
chemoradiotherapy during the period studied, 78 patients were
excluded from analysis. The reasons for exclusion have been
described in a previous report of this study population (7). For
the present study, 139 patients were selected as subjects.
Patient characteristics are shown in Table 1. The median age
was 62 years (range 38-75). Most of the patients had good
performance status. All had histologically proven squamous
cell carcinoma. Fifteen patients had T1, 11 had T2, 60 had T3,
53 had T4 and 38 had M1a disease. Clinically involved sites in
the 53 cases of T4 disease were as follows: tracheobronchial
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Criteria for CR of esophageal cancer

Table 1, Patient characteristics

Characteristic No. of patients (n = 139)
Age, years

Median 62

Range 38-75
Sex

Male 121

Female 18
Performance status

0 96

1 42

2 1
Histology

Squamous W/D 5

Squamous M/D 88

Squamous P/D 45

Adenosquamous 2

Tumor length, cm

Median 5

Range 1-20
Site

Ut 23

Mt 81

Lt 35
T stage

T1 15

T2 11

T3 60

T4 53
N stage

NO 55

N1 84
M stage

MO 101

Mia 38
Stage

I 13

A 22

nB 8

I 58

VA 38

Involved sites of T4

Bronchial tree only 21
Aorta only 22
Bronchial tree and aorta 8
Other 2

W/D, well differentiated; M/D, moderately differentiated;
P/D, poorly differentiated; Ut, upper thoracic portion;
Mit, mid-thoracic portion; Lt, lower thoracic portion.
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tree (n = 21), thoracic aorta (n = 22), both sites (n = 8) and other
(n=2). One hundred and thirty-three patients (96%) completed
at least the chemoradiotherapy segment that included a total
radiation dose of 60 Gy. Sixty-six patients (47%) received two
or more additional cycles of chemotherapy.

RESPONSE AND SURVIVAL

Primary-CR was achieved in 80 of the 139 patients [58%; 95%
confidence interval (CI), 45-70]. Primary-CR rates in patients
with T1, T2, T3 and T4 were 93% (14 out of 15), 82% (nine out
of 11), 62% (38 out of 61) and 37% (19 out of 52), respectively.
Persistence of local disease was observed in 59 patients (42%;
95% CI 31-53). Among the 87 patients with T1-T3, persist-
ence of local disease was observed in 24 patients (28%; 95% CI
16-39). Among the 80 patients with primary-CR, persistence
of regional lymph nodes was observed in seven (5%) patients.
With a median follow-up of 53 months, the overall survival
rate at 3 and 5 years among all patients was 37% (95% CI
31-43) and 29% (95% CI 24~34), respectively. The overall
survival at 3 and 5 years was 55% (95% CI 43-67) and 46%
(95% CI 36-56), respectively, among the primary-CR group,
while overall survival was 11% (95% CI 8—13) and 6% (95% C1
4-8), respectively, among the primary-non-CR group
(P < 0.0001, Fig. 1).

TIME TO DETERMINATION OF A PRIMARY-CR

Time until determination of a primary-CR is provided in
Table 2. Of the 80 patients, 71 (89%) were evaluated as having
a primary-CR within 6 months from the start of therapy.
However, in nine patients (11%), primary-CR was only
determined after 6 months from the start of therapy because
before that time biopsy specimens from the primary site were
not obtained in two patients, disappearance of ulceration
(slough) was not observed in three patients due to radiation
esophagitis, and cicatrical stenosis of the esophagus was
observed in four patients.

1 .
8 4
® Primary CR
S 6 4
©
2
£
5 44
(7]
’ Primary non-CR
0 ¥ L] 1 14 L] L]
0 1 2 3 4 5 6

Years of follow-up

Figare 1. Overall survival in patients according to proposed endoscopic CR
criteria.



Table 2. Time from the initial date of treatment to determine a
CR at the primary site

No. of patients (n = 80) %
<3 months 25 31
3-6 months 46 58
>6 months 9 11

Table 3. First relapse site in patients with primary-CR

No. of patients (n = 80) %o

Local failure 13 16
Regional failure 1 1
Local and distant failure 2 3
Distant failure 13 16
Treatment failure 29 36

FIRST RELAPSE SITE

The first relapse sites in patients with primary-CR are shown in
Table 3. Among the 80 patients with primary-CR, local failure
occurred in 15 (19%) patients, including two with both local
and distant failure. Local failure was detected within 1 year
from the start of therapy in 10 of these 15 patients (67%).
Regional failure alone was observed in one patient (1%).
Distant failure alone as the first failure occurred in 13
(16%) patients. Twenty-nine patients (36%) experienced treat-
ment failure. Local control in patients with primary-CR is
shown in Fig. 2. The local control rate among patients with
primary-CR was 78% at 5 years; this curve appeared to plateau
after 2.2 years.

DEATH FROM CAUSES OTHER THAN TREATMENT FAILURE

Acute and late toxicity from this treatment regimen have been
described previously (7). Briefly, there were three treatment-
related deaths (2%), one each due to renal failure, septic shock
or pneumonia. Seven patients (5%) without cancer recurrence
died due to late cardiopulmonary toxicity, which was mani-
fested as acute myocardial infarction, radiation pneumonitis
or chronic heart failure. Sudden death of unknown origin
occurred in three patients without disease failure. Another
eight patients died of intercurrent disease. In summary, 19
patients (14%) died from causes other than treatment failure.

DISCUSSION

We have proposed new endoscopic CR criteria for the primary
site in the treatment of esophageal cancer. The development of
cicatrical stenosis of the esophagus with this treatment often
prevents observation of the entire esophagus. Therefore,
‘observation of the entire esophagus’ is considered to be

Jpn J Clin Oncol 2005;35(6) 319

1.—
.8 1
[
€ .61
o
[4]
g
S 4
2 7
0 T T T T f T

Years of follow-up

Figure 2. Local control in patients with primary CR. The local control rate is
74% at 3 years, and the curve seems to plateau after 2.2 years.

necessary for endoscopic evaluation of the response to treat-
ment. In common with the RECIST criteria, ‘disappearance of
tumor lesion’ and ‘absence of cancer cells in biopsy speci-
mens’ are indispensable to confirm CR after chemoradiother-
apy. When we first began to evaluate CR by endoscopy, it was
problematic how to deal with granular protruded lesions, ero-
sions, ulceration and lugol voiding lesions. Granular protruded
lesions were often observed with this treatment (Fig. 3). In the
course of careful observation and obtaining repeat biopsy spe-
cimens from these lesions, local relapse was not observed.
Therefore, this granular protruded lesion was considered as
a hypertrophic cicatrix and would not prevent determination
of a CR. After chemoradiotherapy, local relapses were often
detected by endoscopy as ulceration (slough) of the esophagus.
Therefore, ‘disappearance of ulceration (slough)’ is indispens-
able to confirm not only CR but also no recurrence. Chromo-
endoscopy using iodine solution is the most effective method
of detecting squamous cell mucosal cancer (T1a) in the eso-
phagus, which is an appropriate candidate for endoscopic
mucosal resection (9,10). Iodine staining is based on a chem-
ical reaction between iodine and glycogen. Glycogen-rich
granules are mainly included in the prickle-cell layer of the
normal stratified squamous epithelium. Therefore, esophagitis,
cicatrix due to an ulcer scar and cancerous lesions that are
immature and lose glycogen-rich granules at the prickle-cell
layer can be recognized as an uncolored layer which is said to
be a ‘lugol voiding lesion’ (Fig. 4). Because biopsy of the lugol
voiding lesion makes it possible to distinguish between cancer,
erosion due to esophagitis and cicatrix due to ulcer scar,
the existence of a ‘lugol voiding lesion’ would not prevent
application of the primary-CR criteria.

The main goal of objective confirmation of the response in
clinical trials is to avoid overestimating the observed response
rate. However, RECIST described that repeat studies to con-
firm changes in tumor size may not always be feasible or may
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Figure 3. Granular protruded lesion.

Figure 4, Lugol voiding lesion.

not be part of standard practice in protocols where progression-
free survival and overall survival are the key end-points (6).
In chemoradiotherapy for locally advanced esophageal cancer,
akey end-point is survival. Therefore, repeat assessments were
not essential in applying this criterion to confirm primary-CR
after the criteria for response are first met.

For a surrogate end-point to be an effective substitute for
the clinical end-point, the effects of the intervention on the
surrogate must reliably predict clinical benefit or harm based
on epidemiological, therapeutic, pathophysiological or other
scientific evidence (11,12). Furthermore, these surrogate end-
points have been used to reduce the cost and duration of clin-
ical trials. Surrogate end-points are ravely, if ever, adequate

substitutes for definitive clinical outcomes in phase III trials,
Among several explanations for this failure is the possibi-
lity that the disease process could affect the clinical outcome
through several causal pathways that are not mediated
through the surrogate, with the intervention’s effect on these
pathways differing from its effect on the surrogate. Even
more likely, the intervention might also affect clinical
outcome by unintended, unanticipated and unrecognized
mechanisms of action that operate independently of the disease
process (11).

Tumor response frequently has been used as a surrogate end-
point in therapeutic trials of advanced cancer. Unfortunately,
tamor response is not a reliable replacement outcome for sur-
vival (13). Many of the trials that have established treatment
effects on this surrogate end-point have not shown any change
in mortality- rates. Some of the factors contributing to the
failure of a surrogate end-point are a low proportion of CRs
rather than just partial responses, a low proportion of responses
that are truly durable long-term effects and a high likelihood
that unintended mechanisms of action from these aggressive
and toxic cancer therapies adversely affect survival. When
administering chemoradiotherapy for locally advanced eso-
phageal cancer, any cause of death other than from treatment
failure was recognized as an unintended mechanism of action
that adversely affects survival (11). Therefore, it is reasonable
to propose that an adeguate surrogate end-point for CR criteria
in esophageal tumors should include the following: (i) simple
procedure; (i) short duration to determine a CR; (iii) possib-
ility to predict long-term survival; (iv) low incidence of disease
failure; and (v) acceptable incidence of death from causes other
than treatment failure.

RECIST has recommended that utilization of endoscopy for
objective determination of tumor response should be restricted
to purposes of validation in specialized centers (6). No special
endoscopic technique is required for meeting the following
criteria by endoscopic examination of the entire esophagus:
(i) disappearance of the tumor lesion; (i) disappearance of
ulceration (slough); and (iii) absence of cancer cells in biopsy
specimens. Therefore, these criteria should be recognized as
involving only a simple procedure and should gain wide
acceptance.

With this chemoradiotherapy as scheduled, 4 months are
needed for completion, and the first evaluation of the primary
site for complete response is performed approximately
5 months from the start of therapy. In this study, most of the
patients (89%) were evaluated as having primary-CR within
6 months from the start of therapy. This finding suggests that
these criteria can be met in a short period of time not only from
the start of therapy (mostly within 2 months) but also after
completion of therapy (mostly within 2 months) to declare
primary-CR.

A remarkable difference in the 5-year survival rate between
patients evalnated as having primary-CR and non-CR was
observed in this study. Furthermore, persistence of disease
was the greatest cause of treatment failure. Therefore, we
could predict long-term survival for patients with locally



advanced esophageal cancer treated with definitive chemora-
diotherapy according to these criteria.

In trials of cisplatin-based concurrent chemoradiotherapy for
esophageal cancer, data on clinical outcomes for comparison
with the present study were available from only two trials,
which were the RTOG 85-01 and INT 0123 trials. The incid-
ence of locoregional failure, distant failure and death from
causes other than treatment failure in this study were similar
to those in the above trials (3,14), suggesting that the clinical
outcomes in this study were acceptable.

The accuracy of endoscopic ultrasound (EUS) for initial
staging of esophageal cancer is widely accepted. After chemo-
radiotherapy, however, EUS examination is not helpful in
patient management because it cannot accurately identify
patients with pathological CR (15-17). This is largely because
EUS cannot distinguish between residual tumor and the post-
inflammatory changes that characterize effective chemoradio-
therapy. EUS is of limited utility in gniding clinical decision
making after chemoradiotherapy.

Recently, a retrospective study showed that EUS and EUS-
guided fine needle aspiration biopsy (FNA) have the potential
of identifying residual lymphadenopathy after pre-operative
chemoradiotherapy (18). However, this result was very con-
troversial because EUS-guided FNA was performed in only
eight patients.

{*®F]Fluorodeoxyglucose ([**FIFDG) positron emission
tomography (PET), an emerging imaging technology based
on differences in glucose uptake between neoplastic and sur-
rounding normal tissue, has improved the accuracy of clinical
staging of untreated esophageal cancer by detecting otherwise
occult metastases (19-23). Many studies have reported that
[ISF]FDG PET is a valuable tool for non-invasive assessment
of histopathological tumor response after the completion of
neoadjuvant therapy for locally advanced esophageal cancer
(24-26). Furthermore, some studies indicated that changes in
[*®FIFDG uptake or changes in standard uptake value (SUV)
were predictive of disease-free survival and overall survival
25-27).

Furthermore, PET/CT is a new imaging modality that
provides simultaneous functional and anatomic information.
PET/CT has been reported to increase diagnostic confidence
compared with either PET or CT imaging alone (28-30).
PET/CT also helps in target volume delineation during plan-
ning for radiotherapy treatment of esophageal cancer (31,32).
Better characterization of the target may improve local control
as well as spare normal tissues from radiotherapy sequelae.
After therapy, subtle metabolic findings on [*F]FDG PET
may result in detection of residual disease after correlation
with simultaneously acquired morphologic data. Alternatively,
equivocal CT findings, which could represent either recurrent
tumor or post-therapy fibrosclerosis, now can be distinguished
with the additional information provided by ['®F]JFDG PET
data. In the post-therapy setting, PET/CT might improve the
accuracy of PET imaging in distinguishing recurrent disease
from benign post-therapy changes. Radiation-induced eso-
phagitis, however, results in false-positive [**F]FDG uptake.
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Furthermore, because of the limited spatial resolution of PET,
lesions <0.5 cm may be undetectable. For these reasons,
[ISF]FDG PET cannot differentiate partial response from com-
plete response and is of limited utility in guiding clinical
decision making after chemoradiotherapy. As PET/CT systems
are not yet in widespread use, further studies including
comparison with the proposed endoscopic CR criteria or dif-
ferential evaluation are necessary to establish its role in the
evaluation of the response to therapy.

In order to improve local control, many attempts including
intensification of radiation dose and accelerated or hyper-
fractionation radiation methods were made, but all of these
methods failed to improve local control or survival (14,33-35).
The addition of new agents, other than 5-FU plus cisplatin,
may be promising. The addition of paclitaxe] to the standard
chemoradiotherapy regimen increased the response rate of
locally advanced esophageal cancer, with a pathological com-
plete response rate of 38% and an actuarial 3-year survival of
41%, which warrant further investigation (36). The addition of
cetuximab, a monoclonal antibody to epidermal growth factor
receptor, to high-dose radiation in locoregionally advanced
squamous cell head and neck carcinoma resulted in a statist-
ically significant and clinically meaningful improvement
in locoregional control and overall survival (37). The use of
molecular targeting agents in combination with chemoradio-
therapy will be a major focus in future studies, because their
toxicity profiles are clearly different from those of cytotoxic
agents.

The survival of patients who have residual or recurrent tumor
after chemoradiotherapy is dismal, and salvage treatment for
such patients is indicated to improve the overall survival.
Although some small studies have shown the feasibility and
efficacy of salvage surgery, the high mortality associated with
salvage surgery after chemoradiotherapy is another important
issue. Although the optimal timing and modes of salvage treat-
ment should be investigated in the future, early detection
of residual or recurrent tumor that was limited to within the
submucosal layer enabled endoscopic mucosal resection
(EMR) as a substitute for salvage surgery (38). Photodynamic
therapy (PDT) is an experimental cancer treatment modal-
ity that selectively destroys cancer cells by the interaction
between absorbed light and a retained photosensitizing
agent (39). In our experience, PDT was a safe and
effective salvage treatment with a CR rate of 62% (40). A
phase I trial of PDT for residual or recurrent esophageal
cancer after definitive chemoradiotherapy is ongoing at our
hospital.

In conclusion, the proposed endoscopic CR criteria appear
to represent an appropriate surrogate end-point because they
are convenient, require a short period of time (mostly within
6 months) to declare primary-CR, predict favorable survival
and are associated with an acceptable frequency of disease
failure and death from causes other than treatment failure.
The proposed criteria would be of major importance in the
process of evaluation of new treatment strategies. Since per-
sistence of disease was the greatest cause of treatment failure
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for locally advanced esophageal cancer after chemoradiother-
apy, it is important to evaluate accurately the tumor response.
In the treatment of locally advanced esophageal cancer, more-
over, the fact that RECIST does not refer to CR criteria for
primary lesions in detail prevents not only appropriate clinical
evaluation of response but also the fulfillment of requirements
of a clinical trial. We feel that the RECIST criteria do not
provide information to evaluate the primary sites of esophageal
cancer. It is recommended that the precise endoscopic findings
of primary lesions in esophageal cancer be added to the CR
criteria in RECIST.
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