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Salvage photodynamic therapy after chemoradiotherapy for esophageal cancer

TABLE 1. Patient and lesion characteristics

Baseline Tumor status TNM stage Histologic confirmation Tumor length
Patient Age (y) Gender TNM stage*t after CRT before PDT} of residual cancer before PDT (cm)
1 64 Male T2NOMO Recurrent TINOMO Positive 1
2 59 Male T3NTMO Persistent TINOMO Positive 2
3 74 Male T3NOMO Persistent T2NOMO Paositive 4
4 51 Male T2NOMO Recurrent TINOMO Positive 2
5 58 Male T3NTMO Persistent T2NOMO Positive 25
6 74 Male T2N1M1a Persistent TINOMO Positive 4
7 68 Male T3NTMO Persistent T2NOMO Negative 7
8 75 Male T3NTMO Recurrent T2NOMO Positive 3
9 61 Female T3NOMO Persistent TINOMO Negative 2
10 71 Male T2N1MO Recurrent TINOMO Positive 2
1 64 Male T3NOMO Persistent T2NOMO Positive 5
12 67 Male T3NTMO Persistent T2NOMO Positive 6
13 69 Male T3NTMO Persistent T2NOMO Negative 5

CRT, Chemoradiotherapy; PDT, photodynamic therapy.

*Based on the criteria of the TNM classification of malignant tumors by the International Union Against Cancer.

{The tumor stage was evaluated by EUS.

had uT1 tumors (all of them were assessed as having
massive submucosal invasion), and 7 patients had uT2 tu-
mors. Three patients were judged to have persistent tumor
without histologic confirmation of carcinoma according to
the endoscopic and EUS findings of submucosal tumor-like
lesions. The median length of tumor before salvage PDT
was 3 cm (range 1-7 cm). Seven patients had ulceration on
the lesions before PDT.

Clinical outcomes after salvage PDT are summarized in
Table 2. The median total delivered light dose was 750 ]
(range 300-1000 J). A response of the tumors to salvage
PDT was seen in all patients. CR was attained in 8 (62%)
of the 13 patients. Among the cases with histologically
confirmed residual cancer, the CR rate was 60% (6/10). We
show the representative case of a patient who achieved CR
after salvage PDT in Figure 1. All patients with uT1 tumors
achieved CR, whereas two of 7 patients with uT2 also
achieved CR. The median time to confirm CR was 3 months
(range 1-4 months). Two patients experienced local
recurrence after salvage PDT and were re-treated with
PDT; however, their recurrent lesions did not disappear.
They died of esophageal cancer progression. Of the 5
patients who did not achieve CR, 3 patients were re-treated
with PDT, and the remaining two were followed with
appropriate best-supportive care. At a median follow-up
period of 12 months (range 6-19 months) after application
of salvage PDT, 9 patients were still alive and 6 of them
were free of disease. The overall survival rate after salvage
PDT after 1 year was 68.4% (Fig. 2).

In all cases, intravenous injection of the Photofrin was
well tolerated. There were no allergic reactions or in-
jection site irritation. For all 13 patients, the median
hospital stay was 13 days (range 6-20 days), the fasting
period was 1 day (range 0-6 days), and the antibiotics-
required period was 4 days (range 0-10 days). As for acute
complication within the 7 days after salvage PDT, high
fever (>38.5°C), and chest pain that needed pain killers
was observed in 4 and 7 patients, respectively. White blood
count (WBC) and C-reactive protein (CRP) were elevated
after initial salvage PDT. Median WBC and CRP at 2 days
after salvage PDTwere 9400/mm? (range 5300-15900/mm?)
(normal 4500-8500/mm>) and 11.2 mg/dL (range 2.3-18.8
mg/dL); (<0.5 mg/dL), respectively. Six patients experi-
enced significant complications: one mediastinitis, one
esophagotracheal fistula, 3 stenosis that required repeated
balloon dilation, one cutaneous phototoxicity, and one
increase of radiation-induced pericardial effusion that
required drainage. The patient who developed mediasti-
nitis was cured by intravenous administration of anti-
biotics and fasting for 1 week. The patient who developed
a fistula died of the progression of esophageal cancer.
There were no occurrences of treatment-related death.

DISCUSSION

Definitive CRT is considered the standard non-
surgical treatment for esophageal cancer, because it shows
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TABLE 2. Clinical outcome after salvage PDT

Total Best Time to Treatment to Survival
light response confirm Recurrence persistent or Major Tumor from
Patient dose (J) for PDT CR (mo) after PDT (site) recurrent tumor complications Outcome status PDT (mo)
1 600 CR 1 No — — Alive Disease free 19
2 1000 CR 4 Yes (primary) PDT — Dead With disease 14
3 840 Non-CR — — Palliation Fistula Dead With disease 3
4 750 CR 3 No — Stenosis Alive Disease free 15
5 750 Non-CR — — Palliation Mediastinitis Dead With disease 8
6 450 CR 3 No — Increase of PE Alive Disease free 15
7 900 CR 2 Yes (primary) POT — Dead With disease 5
8 525 Non-CR — Yes (brain) PDT — Dead With disease 6
9 300 CR 2 No - — Alive Disease free 13
10 450 CR 2 No — — Alive Disease free 11
1" 825 Non-CR — Yes (primary) PDT Stenosis Alive With disease 6
12 900 Non-CR — Yes (primary) PDT —— Alive With disease 9
13 625 CR 3 No — Stenosis, Alive Disease free 8
phototoxicity

PDT, Photodynamic therapy; CR, complete response; NON-CR, non-complete response; PE, pericardial effusion.

Figure 1. Endoscopic pictures of the patient with esophageal cancer. Baseline clinical stage was assessed as ¢T2NOMO. A, Depressed tumor with
surrounding mound (arrows) is seen before definitive CRT. B, After completion of CRT, a submucosal tumor-like elevation (arrows) was persistent at
the primary site, and residual cancer was confirmed by biopsy specimen. C, EUS image showed a hypoechoic lesion both in the mucosal and
submucosal layer (arrow); then, the depth of the residual tumor was assessed as uT1. D, At the primary site, tumor necrosis can be recognized by
ischemic changes in color (@rrows); ulcerative change also can be seen in the background mucosa at 3 days after salvage PDT. E, Primary site still shows
deep ulceration at 1 month after salvage PDT; however, no cancerous tissue was found by biopsy specimen. F, Primary site showed a scar of ulceration at
3 months after salvage PDT; no residual cancer could be found in the biopsy specimen.

comparable survival results to esophagectomy. However, showed that persistence of disease and locoregional failure
the long-term follow-up results of the prospective ran- after definitive CRT were 25% and 13%, respectively.® In
domized trial (Radiation Therapy Oncology Group 85-01) our previous report, local failure occurred in 34% (18/53)
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of the patients treated with definitive CRT."* Therefore,
improvement of local control is one of the major factors in
producing better survival for patients who are treated with
definitive CRT.

In our case series, 8 of 13 patients (62%) achieved CR
by salvage PDT. Furthermore, the overall survival rate after
salvage PDT at 1 year was 68.4%, whereas our previous
report showed that overall survival data for patients with
non-CR at 3 years was 6%.”> While, all tumors were as-
sessed as having massive invasion to the submucosal layer
or invasion to the muscularis propria layer in this study,
salvage PDT showed a relatively high CR rate and excellent
short-term survival. These results indicate that carefully
selected patients might have a chance of cure by salvage
PDT even though they had persistent or recurrent tumor
after definitive CRT.

We also previously reported that the overall survival
rate of the patients treated by salvage EMR for locore-
gional failure after definitive CRT was 56% at 3 years.’
These results might suggest that local treatment by en-
doscopic modalities such as EMR and PDT could be a
treatment option for selected patients.

From a technical point of view, PDT seems to be
superior to EMR. If the persistent or the recurrent lesion
has an ulceration or severe fibrosis or stenosis, salvage
EMRis quite difficult or impossible to perform. If the depth
of the residual tumor is limited within the submucosal
layer, salvage EMR is relatively difficult and has a risk of
being incomplete. Even in such cases, salvage PDT could be
indicated in addition to the primary treatment.

Generally, most locoregional failures after definitive
CRT are detected at an advanced stage. Endoscopic
treatment may not be indicated in such cases because it
lacks curative potential. To date, surgical resection is
considered. to be the only curative treatment in these
cases. However, Swisher et al® reported that the patients
treated by salvage esophagectomy had a significantly
higher incidence of anastomotic leaks (39% vs. 7%) and
a longer hospital stay (29 days vs. 18 days) than those
treated with planned esophagectomy. To treat malignant
neoplasms, early detection is very important to cure the
patient. Indeed, in our experience, all of the uT1 cases
achieved CR. To detect the locoregional failure at earlier
stage, the appropriate follow-up schedule after definitive
CRT needs to be clarified.

As for the complications of salvage PDT, most of them
were manageable with medical treatments. However, one
patient developed an esophagotracheal fistula. It is un-
known whether the fistula was PDT related or because of
the natural progression of disease. Because the tumor in
this case was non-CR, we could not deny the possibility of
the latter. An esophagotracheal fistula could develop by
PDT even for naive early esophageal cancer cases, and an
incidence of 6.5% has been previously reported.” Sanfi-
lippo et al'® reported two patients with esophageal cancer
who had developed a fistula after PDT. One received prior
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Figure 2. Overall survival of all patients from initiation of salvage PDT.

external beam irradiation, and the other had intraluminal
brachytherapy." Similarly, the reason for mediastinitis or
the increase in pericardial effusion occurring after salvage
PDT is unknown. One possibility is that radiation-induced
esophageal damage and heart disease,'®” are potentiated
by PDT and that structural damage occurs by transmural
necrosis. Nevertheless, it is important to elucidate their
mechanism to prevent the potential complications of PDT,

We have shown the acceptable short-term safety and
worthwhile curative properties of salvage PDT when ap-
plied to the local failures after definitive CRT. Although
further long-term follow-up studies will be required,
salvage PDT represents a potentially new and promising
treatment option. Large studies will be necessary to define
the population of patients who are most likely to benefit
from this treatment. Furthermore, we should confirm the
efficacy of PDT as a salvage treatment for local failure after
definitive CRT.
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Efficacy and toxicity of fluorouracil, doxorubicin, and cisplatin/
nedaplatin treatment as neoadjuvant chemotherapy for advanced
esophageal carcinoma
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TADASHI NISHIMAKI® & KATSUYOSHI HATAKEYAMA'

! Division of Digestive and General Surgery, Niigata University Graduate School of Medical and Dental Sciences, Niigata
Ciry, Japan, and First Department of Surgery, Faculty of Medicine, University of the Ryukyus, Okinawa, Fapan

Abstract

Objective. Patients with advanced esophageal carcinoma including clinical T4 tumor, extensive lymph node metastasis, or
intramural metastasis have a dismal prognosis, despite recent multimodality treatments. The aim of this study was to
evaluate the efficacy and toxicity of neoadjuvant chemotherapy using fluorouracil, doxorubicin, and cisplatin or'nedaplatin
(FAP/N) in these patients. Material and methods. Twenty-six patients were enrolled in this study. The first 9 patients
received 600 mg/m? fluorouracil on days 1 -7 and days 29-35, and 30 mg/m? doxorubicin and 60 mg/m? cisplatin on days 1
and 29 (FAP). The next 17 patients received modified FAP, in which 50 mg/m? nedaplatin was given instead of cisplatin
(FAN). Results. Grade 3 or 4 toxicities developed in 6 patients (23.1%) during chemotherapy, but there was no
discontinuation of treatment. The clinical response rate was 46.2%. Twenty-one patients (80.8%) underwent
esophagectomy, and RO resection was achieved in 16 patients (61.5%). The l-year survival rates of 26 patients, 21
patients with resectable tumor, 16 with RO resection, and 12 clinical responders, were 31.3%, 32.1%, 33.3%, and 45.5%,
respectively, each with a median survival time of 9 months. The median progression-free survival time of 26 patients was 6
months; in 16 patients with RO resection progression-free survival was 6.5 months. There was no correlation between the
recurrence pattern and tumor spread before treatment. Conclusions. FAP/N was found to have acceptable toxicities and
the ability to control locoregional tumors, but made little contribution to patient survival. The efficacy of this treatment for
patients with advanced esophageal carcinoma, however, may not yet be apparent.

Key Words: Efficacy, esophageal carcinoma, FAPIN, neoadjuvant chemotherapy, toxicity

Introduction locally advanced esophageal carcinoma was first
described by Yasuda et al. [6] in 1995. In their
study 4 patients suffering from esophageal carci-
noma invading the trachea or main bronchus were
treated preoperatively with FAP, and 3 of these 4
patients achieved a clinical response. Subsequently,

in 1997, Kabuto et al. [7] reported 12 patients with

Most esophageal carcinomas are still diagnosed at an
advanced stage, despite efforts being made at early
detection [1]. Especially in cases of clinical T4
tumor (cT4), extensive lymph node metastasis
(LNM), or intramural metastasis (IM), the prog-
nosis is extremely poor, even after radical esopha-

gectomy including 3-field lymph node dissection
{2-4]. Consequently, neoadjuvant therapy has
been introduced to down-stage locoregional tumors,
to increase the rate of complete resection, and to
control micrometastasis [1,5].

Combined neoadjuvant chemotherapy consisting
of fluorouracil, doxorubicin, and cisplatin (FAP) for

cT4 esophageal carcinoma who had preoperatively
received FAP. The response rate was 75%, and the
1- and 2-year survival rates were 71% and 71%,
respectively. They concluded that FAP has the
potential to be effective neoadjuvant chemotherapy
for locally advanced esophageal carcinoma. How-
ever, the numbers of patients in these studies were
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small, and the efficacy of preoperative FAP for
advanced esophageal carcinoma remains unclear.
Therefore, in the current study we prospectively
evaluated the efficacy and toxicity of FAP and its
modified regimen, FAN, in which nedaplatin is
introduced instead of cisplatin, in patients with
advanced esophageal carcinoma, as described above.
The primary end-points of this study were the
clinical response and toxicity in a neoadjuvant
setting. The secondary end-points were the rate of
complete reséction, survival rate, and recurrence
pattern.

Material and methods
Patients

Patients with histologically confirmed squamous
cell carcinoma of the esophagus were eligible for
this study. Indications for neoadjuvant chemother-
apy in our institution were as follow: 1) cT4, 2)
extensive LNM, or 3) IM. The inclusion criteria
were white blood cell counts >4000/mm?, platelet
counts >100,000/mm?>, hemoglobin >10.0 g/dl,
serum total bilirubin <1.2 mg/dl (normal value
0.3—1.1 mg/dl), serum transaminase <2-fold the
upper normal limit, serum creatinine <1.2 mg/dl,
and creatinine clearance >60 m{/min. The exclu-
sion criterion was previously detected cardiac dys-
function.

Staging

The tumor stages were classified according to the
TNM classification of the International Union
Against Cancer (UICC) ([8]. Clinical staging was
based on chest radiography, esophagography, eso-
phagoscopy, and computed tomography (CT) of the
neck, chest, and abdomen. Endoscopic ultrasono-
graphy, magnetic resonance imaging, bronchofiber-
scopy, or bone scintigraphy was additionally
performed if indicated for the determination of
individual staging. Cases showing definite or
strongly suspicious direct involvement of adjacent
vital organs by local tumor extension were regarded
as ¢T4. When five or more LNM or non-regional
LNM, including cervical and celiac LNM from
thoracic esophageal carcinoma, were detected on
CT scanning of the neck, chest, and abdomen,
these cases were considered to have extensive
LNM. IM was defined as a metastatic lesion
from a primary tumor of the esophagus to the
adjacent esophageal and gastric wall; the criteria
for these classifications have been reported pre-
viously [4].
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Chemotherapy

Between July 1999 and November 2000, 9 patients
received neoadjuvant chemotherapy consisting of
600 mg/m? fluorouracil administered as a continu-
ous intravenous infusion on days 1-7 and days
29-35, 30 mg/m? doxorubicin administered intrave-
nously on days 1 and 29, and 60 mg/m? cisplatin
administered intravenously for 2h on days 1 and
29 (FAP). Between December 2000 and July 2003,
17 patients underwent modified FAP in which
50 mg/m® nedaplatin was introduced instead of
cisplatin (FAN). The toxicity of the chemotherapy
was graded according to the National Cancer
Institute—Common Toxicity Criteria (NCI-CTC),
Version 2.0. For cases in which toxicity higher than
grade 3 was observed after the first cycle, the doses
of all drugs were decreased by 30% in the second
cycle. If there was intolerable toxicity or tumor
progression, chemotherapy was discontinued and
the patients were referred for surgery.

Response evaluation

Esophagography, esophagoscopy, and CT scanning
of the neck, chest, and abdomen were done 3 weeks
after completion of every cycle of chemotherapy.
The clinical responses in primary or metastatic
lesions were evaluated according to the guidelines
of the Japanese Society for Esophageal Disease
(JSED) [9]. Briefly, the responses were classified as
follow: complete response (CR), complete disap-
pearance of all clinical evidence of existing lesions
during chemotherapy; partial response (PR), a
decrease in tumor size of more than 50% during
chemotherapy; or no change (INC), a decrease in
tumor size of less than 50%.

The histopathological response to chemotherapy
was classified as grade 0, 1, 2, or 3 in accordance
with the guidelines of the JSED [9]. The degree of
viability of residual tumor cells was assessed as
follows: grade 3 (markedly effective), no viable
residual tumor cells; grade 2 (moderately effective),
less than one-third of the residual tumor cells were
viable; grade 1 (slightly effective), more than one-
third of the residual tumor cells were viable; grade 0
(ineffective), no change.

Surgery

Resection was performed 3 weeks after the last
administration of chemotherapy. Of the 26 patients
eligible for this study, 13 underwent thoracic eso-
phagectomy with bilateral cervical, mediastinal, and
abdominal lymphadenectomies (z =3), or with med-
iastinal and abdominal lymphadenectomies (z =10),
and 7 underwent transhiatal esophagectomy with
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lower mediastinal and abdominal lymphadenec-
tomies for carcinoma of the lower thoracic esopha-
gus. One patient underwent a total esophagectomy
combined with pharyngolaryngectomy through the
transhiatal approach with cervical lymphadenectomy
for carcinoma of the cervical esophagus. The re-
maining 5 patients did not undergo esophagectomy
and received palliative treatment only. The quality of
turmor clearance was determined using the residual
tumor (R) classification of the UICC-TNM classi-
fication: no residual, microscopic residual, and
macroscopic residual tumor states after tumor
resection were classified as R0, R1, and R2, respec-
tively [8].

Follow-up and statistical analysis

Patients received follow-up care at regular intervals
at our institution or at affiliated hospitals; all patients
included in this study underwent routine physical
and laboratory examinations after discharge. Chest
radiography, ultrasonography, or CT scanning was
performed at least once annually to detect possible
recurrent disease.

Survival rates were calculated from the time of the
first chemotherapy until death or the latest follow-up
for surviving patients using the Kaplan-Meier
method. Differences between the survival curves
were analyzed using the generalized Wilcoxon test.
The duration of the follow-up period ranged from
3 to 45 months (median 8.5 months). A p-value of
less than 0.05 was considered significant. All ana-
lyses were performed with StatView J4.11 (Abacus
Concepts Inc., Berkeley, Calif., USA).

Results

Patient characteristics, preoperative chemotherapy,
toxicity, and clinical response

Between July 1999 and July 2003, 26 patients with
advanced esophageal carcinoma were enrolled in the
study and received neoadjuvant chemotherapy at the
Department of Surgery, Niigata University Medical
Hospital. Patient characteristics are summarized in
Table I. In this period, eligible patients were all male,
and the patient age ranged from 43 to 76 years
(mean 63.4 years). The reasons for neoadjuvant
chemotherapy were ¢T4 in 17 patients, extensive
LNMin 7, and IM in 7. Five of the patients had two
reasons for receiving chemotherapy: 4 patients had
cT4 with IM and 1 patient had extensive LNM with
IM. Four patients received only one cycle of
chemotherapy; this was due to NC in 2 patients,
progressive disease (PD) in 1 patient, and refusal to
receive further chemotherapy in 1 patient. The

Table I. Patient characteristics.

No. of patients (%)

Total patients 26
Age (mean) 43-76 (63.4)
Gender (M:F) 26:0
Location

Cervical 2(7.7)

Upper thoracic 1(3.8)

Middle thoracic 16 (61.5)

Lower thoracic 7 (26.9)
Clinical T

cT3 9 (34.6)

cT4 17 (65.4)
Clinical N

cNO 8 (30.8)

cN1 18 (69.2)
Clinical M ,

cMO 19 (73.1)

cMla 3 (11.5)

cMl1b 4 (15.4)
Intramural metastasis

Absence 19 (73.1)

Presence 7 (26.9)
Clinical stage

II1A 1 (3.8)

111 18 (69.2)

VA 3 (11.5)

IVB 4 (15.4)
Histology

GX 2(1.7

Gl 6 (23.1)

G2 11 (42.3)

G3 7 (26.9)
Resectability

Resectable 21 (80.8)

RO 16 (61.5)

R1 and R2 5(19.2)

Unresectable 5(19.2)

Abbreviations: GX =grade of differentiation cannot be assessed;
GI =well differentiated; G2 =moderately differentiated; G3 =
poorly differentiated.

remaining 22 patients completed the planned two
cycles.

Toxic side effects during chemotherapy are sum-
marized in Table II. Grade 3 or 4 toxicities devel-
oped in 6 patients (23.1%) after the first cycle of
chemotherapy. One patient (3.8%) had grade 4
laryngitis and required tracheostomy. Five patients
(19.2%) had grade 3 leukocytopenia, 1 patient
(3.8%) had grade 3 anemia, and 3 (11.5%) had
grade 3 mucositis. Decreased doses were adminis-
tered to two patients from the first cycle because of
pretreatment complications: one with renal dysfunc-
tion and the other with carcinoma of the cervical
esophagus with prior adjuvant chemoradiotherapy
for carcinoma of the thoracic esophagus. There was




Table II. Toxicity during chemotherapy with fluorouracil, doxor-
ubicin, and cisplatin or nedaplatin (FAP/N) in 26 patients.

Grade
Adverse event 0 1 2 3 4
Leukocytopenia 15 0 6 5 0
Hemoglobin 25 0 0 1 0
Anorexia 23 3 0 0 0
Nausea/vomiting 25 1 0 0 0
Diarrhea 25 0 1 0 0
Stomatitis 18 1 4 3 0
Laryngitis 25 0 0 0 1
Infection 25 0 0 1 0
Alopecia 25 0 1 0 0

no patient for whom chemotherapy was discontin-
ued after the first cycle owing to severe toxicity.
The clinical response evaluation demonstrated CR
in 1 patient (3.8%), PR in 11 (42.3%), NC in 12
(46.2%), and PD in 2 patients (7.7%). When
patients with CR or PR in primary or metastatic
lesions were defined as responders, 12 patients
(46.1%) were grouped as responders and the re-
maining 14 (53.9%) as non-responders. Of 12
responders, 5 achieved PR after the first course of
chemotherapy, and the remaining 6 showed PR after
the second course. One patient had PR after the first
course followed by CR after the second course.

Surgical results, operative morbidiry and mortaliry, and
pathological response

Of the 21 patients who underwent esophagectomy,
complete resection (R0) was obtained in 16 patients
(61.5%). In the remaining 5 patients, resection was
microscopically (R1) or macroscopically (R2) in-
complete. Four patients had to undergo R2 resection
because residual tumors were detected on the left
main bronchus in 2 patients, the aorta in 1 patient,
and the inferior vena cava in 1 patient. One patient
had to undergo RI1 resection because positive
involvement of the external surface was proven
histologically.

One patient (4.8%) died on the 26th day of the
operation. The cause of death was congestive heart
failure, and an autopsy revealed cardiomyopathy that
was strongly suspected of being doxorubicin-in-
duced cardiotoxicity. In-hospital mortality was re-
ported in two patients who died of recurrent disease.
Major morbidity included paralysis of the vocal
cords in 3 patients (14.3%), pneumonia in 1
(4.8%), cardiac tamponade in 1 (4.8%), and osteo-
myelitis of the sternum in 1 patient (4.8%). In total,
11 patients (52.4%) had at least one of these
postoperative complications. Anastomotic leakage
developed in 4 patients (19.0%).
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Pathological response evaluated from the resected
specimens was grade 2 in 4 patients, grade 1 in 4,
and grade O in 11. No pathologically complete
response was observed. Compared with clinical
staging, 10 patients with ¢cT4 had lower pathological
T:pT3 in 8 patients, pT2in 1, and pT1 in 1 patient.
Of the 7 patients with extensive LNM based on CT
scanning, only 4 underwent esophagectomy and all
had 5 or more metastatic nodes. Of the 7 patients
with IM before treatment, 6 underwent esophagect-
omy and all but one had residual metastatic tumors.
Two patients, in whom IM was not apparent before
esophagectomy, were found to have IM by patholo-
gical examination from the resected specimen.

Patient outcome

The 1- and 2-year survival rates of all 26 patients
were 29.5% and 12.3%, respectively, with a
median survival time (MST) of 9 months (range
3—45 months; Figure 1). The 1- and 2-year survival
rates of 5 patients with unresectable esophageal
carcinomas were 26.7% and 0%, respectively, with
an MST of 10 months (range 6—14 months). In
contrast, the 1- and 2-year survival rates of 21
patients with resectable esophageal carcinomas
were 30.1% and 15.1%, respectively, with an MST
of 9 months (range 3-45 months). There was no
significant difference in survival between patients
with unresectable and resectable tumors (Figure 2).
The 1- and 2-year survival rates of 16 patients who
had undergone complete resection were 32.0% and
21.3%, respectively, with an MST of 9 months
(range 3-45 months). The 1- and 2-year survival
rates of 5 patients who had undergone incomplete
resection were 26.7% and 0%, respectively, with an
MST of 12 months (range 617 months). There was
no significant difference in survival between patients
who had undergone complete and incomplete resec-
tions (Figure 3). In 21 patients with resectable
tumors, the 1- and 2-year survival rates of 12
clinically responding patients were 45.5% and
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Figure 1. Overall survival curve of 26 patients enrolled.
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Resectable (n=21)

Unresectable (n=5)

Survival rates

I T T
0 10 20 30 40 50

Months after chemotherapy
At risk
Resectable 21 8 2 2 2
Unresectable 5 1

Figure 2. Overall survival for patients with resectable and
unresectable esophageal carcinoma.

15.2%, respectively, with an MST of 9 months
(range 3-45 months). In contrast, the 1- and 2-
year survival rates of 9 clinically non-responding
patients were both 13.3%, with an MST of 11
months (range 4—40 months). There was no sig-
nificant difference in survival between responders
and non-responders (Figure 4).

The progression-free survival of all 26 patients
ranged from 1 to 45 months (median 6 months). In
16 patients with complete resection, progression-free
survival ranged from 3 to 45 months (median
6.5 months). Only two patients are still alive with
no evidence of disease. Three patients are alive but
with recurrences, and 10 patients died of metastatic
disease. The one remaining patient who had under-
gone complete resection died of operative mortality.
The pattern of recurrence was analyzed for these 13
patients (Table III). No apparent correlation could
be found between the tumor spread before treatment
and the pattern of recurrence.

Complete (n=16)
Incomplete (n=5)
8
®
i
E
5
2
@
T T T T ¥
0 10 20 30 40 50
Months after chemotherapy
At risk
Complete 16 5 2 2 2
Incomplete 5 3

Figure 3. Overall survival for patients who underwent complete
and incomplete resection.

—— Responders (n=12)

-------- Non-responders (1=9)

Survival rates

1 [ T T . T
° 10 20 30 40 50

Months after chemotherapy
At risk
Responders 12 4 1 1 1
Non-responders 9 4 1 1 1

Figure 4. Overall survival for clinically responding and non-
responding patients.

Discussion '

Neoadjuvant chemotherapy is often performed in
patients with advanced esophageal carcinoma with
the objective of down-staging locoregional tumors
and eradicating micrometastatic disease [5]. A meta-
analysis of 11 randomized controlled trials compar-
ing neoadjuvant chemotherapy and surgery with
surgery alone for resectable esophageal carcinoma
was reported by Urschel et al. [10] in 2002. They
concluded as follow: 1) neoadjuvant chemotherapy
and surgery are associated with a higher rate of
complete (RO) resection; 2) the combination treat-
ment does not increase treatment-related mortality;
and 3) there is no apparent survival benefit for the
combination of neoadjuvant chemotherapy and sur-
gery. Despite these results, it remains controversial
whether neoadjuvant chemotherapy improves out-
come in patients with advanced esophageal carci-
noma {11,12]. It may be difficult to evaluate the
efficacy of neoadjuvant chemotherapy even by ran-
domized controlled trials because the combination
of chemotherapeutic agents and the quality and
radicalness of cancer surgery vary among trials.
Regarding resectable esophageal cancer, patients
with ¢T4, extensive LNM, or IM are considered to
have far-advanced disease and therefore an extre-

Table III. The pattern of recurrences according to rumor spread
before treatment.

Recurrence site

Tumor spread Organ Lymph node Organ and lymph node

cT4 alone 1 3 1
cT4 with IM [} 2 1
Extensive LNM 2 0 2
IM 0 0 1

Abbreviations: IM =intramural metastasis; LNM =lymph node
metastasis.



mely poor prognosis. Between December 1990 and
June 1999, combined chemotherapy consisting of
fluorouracil and cisplatin (FP) was administered
preoperatively in our institution to 14 patients with
these far-advanced diseases. The clinical response
rate, the rate of esophageal resection, and the rate of
complete (RO) resection were 7.1%, 50.0%, and
21.4%, respectively. The overall 1- and 2-year
survival rates were 28.1% and 14.3%, respectively,
with an MST of 7.0 months (range 2-85 months).
Based on these unacceptable results, FAP was
introduced in this patient population because of its
high response rate and promising long-term out-
comes for patients with ¢ T4 esophageal carcinoma,
as reported by Yasuda et al. {6] and Kabuto et al.
{7]. The response rate was 75%, and 1- and 2-year
survival rates were 71% and 71%, respectively. In the
current study, 17 patients underwent FAN, modified
FAP, in which nedaplatin was used. Nedaplatin is a
second-generation platinum complex that has a
characteristic property of being approximately 10
times as soluble in water as cisplatin. As such,
nedaplatin is considered to have more pronounced
activity against solid tumors and less nephrotoxicity
and gastrointestinal toxicity than cisplatin [13].

Differences in anti-tumor effects and toxicities
between FAP/N and FP were apparent. The clinical
response rates of FAP/N and FP were 46.1% and
7.1%, respectively. Consequently, the rate of com-
plete (RO) resection for FAP/N was higher than that
for FP (61.5% and 21.4%, respectively). As for toxic
side effects, however, grade 3 or 4 toxicities devel-
oped in 6 patients (23.1%) who received FAP/N but
in none of the patients who received FP. One patient
died of cardiomyopathy within 26 days of surgery
and was regarded as a treatment-related mortality.
These considerable anti-tumor effects and toxicities
may result from doxorubicin-containing regimens.
Particular attention should be paid to toxicities in
cases of FAP/N. Concerning other types of post-
operative morbidity, FAP/N did not increase the rate
of anastomotic leakage, vocal cord paralysis, or
postoperative pulmonary complications compared
with FP (data not shown).

Despite the acceptable clinical response rate, long-
term outcomes of patients who received FAP/N were
unacceptable. There was no significant difference in
overall 1-year and 2-year survival rates and MST
between FAP/N and FP. To examine whether
survival in patients who received FAP/N was related
to the clinical response to chemotherapy, esophageal
resection, or the quality of tumor clearance, subset
analyses were performed and revealed that no
subgroup survived longer than its counterpart.
Several trials have shown that survival after neoad-
juvant chemotherapy and surgery is related to the
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clinical response to chemotherapy [14-18]. In the
present study, the 1-year survival rate of 12 respon-
ders was relatively higher than that of 9 non-
responders (45.5% and 13.3%, respectively), but
the difference was not statistically significant. A
discrepancy between the clinical response and
long-term outcomes was suggested by the low
pathological response of the primary and metastatic
disease. Therefore, FAP/N may have the ability
macroscopically to control locoregional tumors and
to facilitate surgical resection by down-staging, but
an inability completely to root out microscopic
residual tumor cells. In addition, neoadjuvant che-
motherapy using FAP/N was not found to affect the
recurrence pattern, thereby suggesting that currently
used chemotherapeutic agents may not be suffi-
ciently effective to eradicate micrometastatic sys-
temic disease.

A major criticism of the present study is patient
selection, as the patient group consisted of clinically
heterogeneous subgroups. There was no significant
difference in survival among these subgroups with
cT4, extensive LNM, or IM (data not shown). It is
possible that the numbers of patients in the respec-
tive subgroups were too small to allow detection of
modest differences in survival. It is more reasonable,
however, to assume that these patients already had
micrometastatic systemic disease at the time of
diagnosis, even in patients with c¢T4, which is
regarded as a locally advanced disease. Based on
their randomized controlled trial, Baba et al. [19]
have reported that neoadjuvant chemotherapy did
not provide a survival benefit over surgery alone for
patients with T3 tumors, which may support our
hypothesis described above.

How should patients with far-advanced esopha-
geal carcinoma be treated? Long-term survivors may
hold the key to resolving this issue. In the present
study, only three patients survived over 2 years. The
first patient, who was a non-responder and had no
pathological response, died of bone metastasis
45 months after chemotherapy, with a progression-
free survival of 39 months. The second patient, in
whom lung metastasis developed 45 months after
chemotherapy, had been a responder and had a
metastatic node. This patient received an additional
course of FAN for recurrent disease and is still alive
with recurrent disease. The third patient, in whom
cervico-mediastinal LNM developed 21 months
after chemotherapy, was a responder and had a
grade 2 pathological response. This patient received
chemoradiation that achieved CR and he is still alive
34 months after chemotherapy, with no evidence of
recurrent disease. All underwent complete resection
regardless of the operative approach or the extent of
lymph node dissection. Neoadjuvant chemotherapy
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and surgery certainly provide some survival benefit
for these patients, but there is currently no reliable
method for predicting who will be long-term survi-
vors. It is therefore essential to obtain novel selection
tools for patients who are potentially curable by
neoadjuvant chemotherapy and surgery.

In conclusion, FAP/N has acceptable toxicities
and the ability to control locoregional tumors, but
makes little contribution to patient survival. The
efficacy of this treatment for patients with advanced
esophageal carcinoma, however, may not yet be
apparent. Attempts to control systemic micrometa-
static disease are mandatory.
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RIS A EEEITAERE N T % Nedaplatin/Adriamycin/5-FU (NAF)
Bt A% D Phase 1 Study
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Phase I Study of the Combination of Nedaplatin (NED), Adriamycin (ADM), and 5-Fluorouracil (5-FU) (NAF) for
Treatment of Unresectable Advanced Esophageal Cancer: Motohiro Hirao, Kazumasa Fujitani, Toshimasa Tsujinaka
(Dept. of Surgery, Osaka National Hospital)
Summary

Background: Esophageal cancer has a poor prognosis, Several strategies including chemotherapy (CDDP+5-
FU), either alone or with radiotherapy, have been used to improve the prognosis. However, since CDDP itseif has
substantial toxicities, including renal and gastrointestinal toxicities, newer platinum analogues, such as nedaplatin
(NED) have been developed, and it is of interest to test this new platinum analogue in a combination chemother-
apy. Methods: We conducted a phase I -1l study using a combination of NED (3 levels, 60-80 mg/m? on day 1),
ADM (30 mg/m? on day 1), and 5-FU (700 mg/m* on day 1-5) for treatment of previously untreated advanced
esophageal squamous cell carcinoma. Cycles were repeated every 28 days. The objectives were to determine
dose-limiting toxicity (DLT), maximum-tolerated dose (MTD), recommended dose (RD) for a phase II study,
and to determine antitumor effects. Results: Phase ;12 patients (pts) (male/female=11/1) were evaluable. The
median age was 65 (range 46-74), PS 0/1=7/5. At level 1, 1 pt developed DLT (grade 4, neutropenia). At leve!
2, 2 pts developed DLT (grade 4 neutropenia and grade 3 diarrhea). Level 2 (70 mg/m?) was determined as the
MTD, and a level 1 dose (60 mg/m?) was recommended. Phase II: 7 pts (male/female=4/3) are at RD of level
1 at the present time. Median age 62 (range 46-75). The median number of cycles on phase II study at RD was
2 (range 1-3). 4 PRs were obtained. The response rate was 57.1%. Median survival time (MST) was not reached
al the time. Conclusions: This combination therapy appears to be highly effective and generally well tolerated for
advanced esophageal cancer. Key words: Nedaplatin, Esophageal cancer, Phase 1-11 (Received May 1, 2004/
Accepted Jul. 7, 2004)
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Table1 Patient characteristics on phase

[ study
Total number of patients 12
(step 1/step 2) (6/6)
Sex (M/F) 11/1
Age (years) 65 (46-74)
Stage (lIl/IV a/IV b} 4/3/5
Performance status 7/5
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Table 2 Hematologic and nonhematologic toxicities by dose level in the first cycle on phase 1

Thrombocy-

Nausea/ Elevation of Elevation of

Dose No.of Neutropenia . Anemia . Diarrhea o )
step patients topenia vomiting creatinine transaminase
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 ¢ 2 3 4
1 11 2 1 0 010 3210 2 0 0 0 0 0 00 0 0 0 0 00 0o
2 6 2 1 11 00 00 4§ 1 0 0 30 00 1 0 10 1 0 00 0 0 0 0
Table 3: Phase II. study on going
No. of )
Pt# Gender Age TNM Stage Response Evaluable sites
courses
1 F 70 T4 IVa 2 PR Main tumor
2 M 54 H1 Vb 2 PR Liver
3 M 46 M1 (brain) Vb 3 NC Brain
4 M 74 T4 IVa 2 NC Main tumor
5 F 68 T4, M1 (lung) Vb 2 PR Main tumor, Lung
6 M 60 H1 Vb 2 NC Liver
7 F 61 T4 IVa 1 PR Main tumor
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FUQOL om» 6 LHEARF T & 2 regimen 407,
EBTHREREFEBMER IR TH L S
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TEBIERE

FOEFE T AR H B BET R L BRE R O IV R — DR 1T
BHIERE Lz 3 OMKE

BRI ERz ALY ¥y —EESE, B WEBEE

fERe A THE

WE  FEELAER

2002 4F 9 A7 5 2003 4 12 A F TI2, AEHIIT T 5815 B ABUHHRILERER O VR —
VFEME 5PNIHIT L. 104R V) v NEIERRRIRICH T A H B ENEM TR &, WE A
EOFFEER & 106recR ) Y HEBEBERICH T 2AEUBRBEENEITA O 2 HI1213E
REROTVBRVAY, ZoMO 3 #IME 2 »ALROBEREZRD2. ER11d, WHTHO
FREERLIER) V@GRS L, THREEUE - BEREBIT L. MR 128108
FROY VSEIEREE RS, E 2%, MWEFEAEERE D 106recR OV v SEERER I
L, BETHER LT, W1 »ABRCERROBRZRO. ER 313, ERAEEER
Wt L, MEMEAREAW R IETT. MR 2 A CERBE 0. B UER S WETEHME IR
DR B L HIMT L7288 BRI REICER L BEBE TR MR-V EROME - H -
B EDTF =8 — A+ 5TH B2, T47% informed consent NEETH 5.

i1 Coic

T A 5 MR IE B MBS L R
(chemoradiation therapy : CRT) X, FHiEHEIC
TS 5 L S9 EEMIEEAFED 1 DI
%o CETWA. %k T Japan Clinical Oncol-
ogy Group (JCOG) DEEFREIZXTT 5 it tE
BERBREAREOSIMBERABRO 7O b
T—ViZiEo THEL TS (Stagel; JCOG
9708, Stage II/I11 : JCOG9906). L7 L 7% 6, #
BIZELT, YAR-VFRELELTLIED
BHbH, TITVIFLR-IFHEIT, BIEER
D CRT HOEERF - BRI ARIEEHD
MEBHEEZ VS . FIUR— TV FHE, CRT BOJE
BRI - BRI L, M—0REEHEEFETX 5E
BAETHEN, FOBEVERILTE - AHESR
VHETHLH, EFRTEDY X7 LEEOERIE
WIZEY, HS - WROBRICEETAZ LS
W, PIUR-TERZEORIBERIZOWTHRETL
7z,

<2004 4 7 A 28 BRXE>FIRGERSE - B BA
T411-8777 EMREBREAERITREI7 HREE
MFES AL Y 7 —RESF

E B

WEBET200244E 9 A225 20034 12 B T2, &
BT AHARE B BRI FRIER O L
N—=VFEM 2 5FNHET L7z, wWihd FilrisE
THRIEZ BB LEFTH S (Table1). D5 b
JEFEHEEET, EREIZEEM(CR)T
104R .V ¥ NEREE R D BRI KT 5 A5 SAER SR iE Av
MATE &, BB & E O AR EFR & 106recR
U Y SEER ORI T 2 RERER N
THlD2601%, TNFNIHDH, 8 AHOEER
EBFETH DY, Z0M0 36 #E 2 »B LA
BRELE. 20 36NCHmEz2ma 7.

EBIL - 57 %, B

F5F ¢ wET R

BEAERE - R R&EZ LR L. ,

BWE HI4E 1B 7 HESEEEOSH T
L e%. URTELZREERCTH o205, R
{HHB CRT 2R E 2N, fluorouracil(5-FU), cis-
platin (CDDP) 2 & 21b&8i & BT (60Gy)
DOREEGEAEE (FPR) 22 2—21To/2. 25
WALEBEDOR 2 I— A% BT, FOHBDEF
i T, FIEE57S partial response (PR) TH o 72D
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Table 1 Characteristics of patients with salvage surgery following definitive chemoradiotherapy for esophageal

cancer
- | Clinical The location of relapse . Postoperative Disease free
Case | Age Sex Site stage or residual tumor Surgical methods recurrence period
1 57 M Ae i} The primary lesion and Lower esophagectomy Lymphnode behind 1 month
paragastric lymph node | combined with total the pancreas
gastrectomy
2 74 F Mt I Right recurrent Right lymph node The primary lesion 1 month
laryngeal nerve lymph dissection
node
3 65 M Ce Va The primary lesion Pharyngolaryngoesopha- | Multiple lung 2 months
gectomy metstasis
4 65 M Mt il The primary lesion and Right transthoracic None 9 months
right recurrent laryngeal | esophagectomy with 2-
nerve lymph node field lymph node
dissection
5 55 M Mt Vb The right subclavian Right lymph node None 8 months
lymph node dissection
T, Y AR—TFEREICHRHENZE. Fig. 1 a: Abdominal enhanced CT before salvage

LR ABERIRAE @ & 1714ecm  AE 52.2kg

FEHILE NHERET A W TEEED S
JEEREEIIHITT, Type 2 WELXRD L. BED
Bk X b A T poorly differentiated squamous
cell carcinoma % B 7z. WHER R 1T Grade2 T
Hoiz.

WS CT TR  WETHEED> L ERE
BT CEERENEREICRE. BABILY ¥
NEEREbN- LERIBEERE L TWwds,
BERIBRIZ Y v sEmRId b e v - 7z (Fig. 1a).

FHIMIL, FRESEDRFFEENTHL EE
2oz, BEUEPERL, BETHEESS
#+RouxY BEFEE L7z

FMATE - H15 4 8 B 26 H Rk qfT. BETT
TFu—F L7, WEBTHEED OETEEITRE
EARLTWzA, BHE>LFHEBEITETH o .
E/INB ORI ERDILS ) ¥ SEIAEE & DR
T THoTz. BRI AT WIIERTREEL
e OBEWT L. EBEIRIGHWERERRD O L DI
DML Tnw/i THEEEEM+
Roux-Y BEZ 1T L7, KEBIIHGHRIEEDOR
CETMRETRAFEESNOT, FRESHPICZE
P % Bk L7 :

SRERAT R ¢ R EIC viable cell 1355F. BEEIC
B L7 o3 & BE & o F BT 2% positive T
Holz. |

FERES MERBRIEFCTIAILE (15

surgery showed no lymph node metastasis behind
the pancreas. b: Abdominal enhanced CT about
one month after the operation showed local recur-
rence behind the pancreas (arrows) .

POD) |28 BRe. 9 A 20 HiB8IE 0 CT T
KB gD 5 AN LN BRE %2 8o 72 (Fig. 1b).
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BRI L, M TEFEEL TR TH 5.

FEB) 2 745, K

FFF MR R

BEAERE  fFst v &2 &R L.

BIREE CHIS4ES A LBE L D AL - T
BRZERS D). AIETLEMELENRE TEERE
LW 5 A 22 BUREBNIZ. MR AE R
(cT3NIMO) & #Z Wi ) v /SEi 858 i3 106recR
W21 DERREED Nz, FANAE SR B ST
AL FREOBIRE A 5, AT LR £ #IR
&7z, FPR2 a—XiEfr. {bFBEOARD D 1
I— B L7225, 106recR @) ?/{ﬁﬁ T PR D
FETHo/2. OB 0 AT VAR—VFHEMTY
FHg .

LR AR EE ¢ B 1514cm, A E 538kg. 3
T ¥ SERIEMAD L 2 o 7z

LERTELE RS © P98 30cm 12 CRT £
DEERIRAZBD AL, BO»2BEREFRIEHED
o7z (Fig. 2a). BERIZLER (CR) &3
WL 7.

SAMREER CT : 106recR V) ¥/ & 1318 K ME
i2& - 72 (Fig. 3). £38 Mt OIEB A EbTHIC
BEEZRDLOATH 7. .

PET ## : 106recR V) Vv SHiIC—F L 7-£%
BdHY. EBICEIERFIFDT.

EFERTR & U 106recR Y ¥ /8E D A HE AN E
BRLTWREEZT L LadoBMoissA
FIREE T, BMIBICELWREREVWEZZ, F
) YSET DG O RFEIT DT E L7,

FWR £ REBETEERUHEET. 101R
& 106recR 2 MIF L, MAEHO U >3 H & 5
H. oM 104R & 3RiE L 7.

RERTR  BEE) VSH OB B, WEIE
D 106recR 1 ¥ /3E 1 HO AERE & 50 72,

MesEd 1 9 A 22 H (6POD) IZ BB L 72,
FBBIZE B O LEEAENREREE 10 B 16
BIZHAT L7282 A, BIERHETH o 2RED,
JER % 9 BEBEEREICEL L progressive dis-
ease (PD) &#ZM L7z (Fig.2b). SBWIEEEZ CT
T, ALGPLBERREEIZD o7 HRE
BURMZ#OES SN, e TRiERES
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Fig. 2 a ‘' Endoscopy showed only a scar, about
30cm from the incisors. Complete response (CR)
was expected. b Endoscopy showed ulcerative
change with randwall in the same location. Recur-
rence of esophageal carcinoma was suspected.

WATHRTH 5.

FEB 31 65 7%, Bk

EFoEFE

BRI it _&z e L.

BURIE  HI4 45 AE X DESEHE. BiECH
HEBERTHEMH I N (cT4NIMO), CRT % HifT
(¥t §F #% 7% # © 58Gy, CDDP 200mg, 5FU 5,000
mg). 0% PR LB#T. 10 A 30 BamiE#E 5
TUBRRNZZ.

LR AGRIE @ & & 163cm, & Slkg. &4
PIBAMEIE THITE M T w5,

EEECEARSERE  AEADRE TIEE
MREZRD, BEWRFELTWEEEZ b/

SWEER CTAR  REAOSTLAL LY I
FLEB lem BEF CRERE LN, 1010
) E B EERGE SN (Fig. 4).
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Fig. 3 a:Enhanced CT after chemoradiotherapy
(CRT) showed the possibility of metastasis to the
right recurrent laryngeal nerve lymph node
(arrows). b : Positron emission tomography (PET)
with fluorodeoxyglucose (FDG) after CRT showed
increased FDG uptake of the right recurrent laryn-
geal nerve lymph node (arrow).

FEATR LY PREBEL, FHEREERL

FWER 11 A 19 HIRMEERS - BERE - H
EEWE - AARE FLERMHEAT.

SFHEFT R - B & B2 squamous carcinoma cell
gohst IZF2® & 7275, viable cell IZFEH b7z
» otz (Fig.5). U v i s AD 5N CR
LR N

Wl WEFREIBBUTRIERT, 12 A 19
H (30POD) (C8XBRe L7z, 1 A 31 H DA E
820 CT CEHEMEBEELERI N WMo CT
ZIRVEBE-oTHEWL TS, MEBIIEHTE 2
A5 7-. 3 A 6 H Nedaplatin + Vindesin = 7z
{bEEEL BT, DBEREIET, {bEEEETH

Fig. 4 Enhanced CT before the operation showed
cervical esophageal carcinoma with suspected inva-
sion to the trachea (arrow) and metastasis to the
right cervical paraesophageal lymph node (arrow
head).

Fig. 5 Microscopic findings revealed squamous cell
carcinoma of the cervical esophagus with no viable
cells. Therapeutic effect : grade 3. (HE staining,
40%x)
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B EF R SV BRA TR R EFIIP ) T
<, VIBRTTREZEGIIC b BILILR S, FMIEE
ZUCE s 2 BB R E SN TETWAY, B
B TIE, R RE L P ER RERR
L2525 RIGEBEIRUERE D BHE
RFED1 2L LTREMILNTETWAY L
ML, CRT DEFIHEZ 52 LI2LD, RIBICE
57 o 72EFIO 2nd line DIEEDIREIZ % - T
& T\, 2ndline DILFRE S TON TS 7T,




