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BACKGROUND. Most patients with esophageal carcinoma present with locally ad-
vanced disease and a poor prognosis. Surgery or radiation provides palliation for
locally advanced esophageal carcinoma. The role of neoadjuvant therapy remains
to be defined. We administered neoadjuvant chemotherapy consisting of 5-fluo-
rouracil (5-FU), leucovorin, interferon-a-2a, and ciplastin to 11 patients with locally
advanced disease.

METHODS. Eleven patients with squamous cell or adenocarcinoma of the esophagus
were treated preoperatively with two to three cycles of combination chemotherapy.
Nine patients underwent resection with curative intent.

RESULTS. Six patients received three cycles of chemotherapy, and five received two.
Dose reduction was necessary for two patients. One patient achieved a pathologic
complete response, histologically confirmed. Of the eleven patients, two did not
undergo surgery because of progressive disease during chemotherapy. Seven of
the 9 patients relapsed after surgery and 2 have been disease free for 27 months.
CONCLUSIONS. The combination 5-FU, leucovorin, interferon-a-2a, and cisplatin
administered in a neoadjuvant setting resulted in a median survival of 11.8 months
with a median time to relapse of 7 months. Cancer 1996; 77:2432-9.

© American Cancer Society.
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pproximately 11,000 patients are diagnosed each year in the

United States with esophageal carcinoma.' Most present with lo-
cally advanced disease. These patients are currently treated with ei-
ther surgical resection or radiation therapy.?® Although both treat-
ments provide effective palliation of symptoms from the primary tu-
mor, survival after either surgery or radiation is short. One-year
survival rates of 15 to 20% result from either therapy and the 5-
year survival rate is <5%.>° Although most patients who die from
esophageal carcinoma will have recurrent local disease, as many as
80% will die with metastases.*

The failure of aggressive local therapy of esophageal carcinoma
to affect long term patient survival and the high incidence of metasta-
ses in this neoplasm have led to interest in chemotherapy as a compo-
nent of the initial treatment of locally advanced disease. Neoadjuvant
therapy prior to local treatment of esophageal carcinoma has been
evaluated in several studies.’>~'? In addition to treating metastatic dis-
ease, effective neoadjuvant chemotherapy should, ideally, also shrink
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TABLE 1
Patient Characteristics

Age Location Cycles of Disease free Recurrence
Patient (yrs) of tumor Pathology chemotherapy survival (mos)
HR 62 lower third adenocarcinoma 2 N/A distant
SK 63 lower third adenocarcinoma 3 N/A distant
AE 53 lower third squamous 3 27 N/A
NP 58 middle third squamous 3 27 N/A
™ 53 lower third squamous 3 1 distant
AP 28 lower third adenocarcinoma 3 6 local
HB 67 lower third adenocarcinoma 3 9 distant
TO 52 lower third adenocarcinoma 2 8 local
GR 71 lower third adenocarcinoma 2 10 both
RM 62 lower third adenocarcinoma 2 4 both
RD 58 lower third adenocarcinoma 2 2 distant
N/A: not available.
TABLE 2
Greatest Dimensions of Tumor on Computed Tomography*

Prechemo Past 2 cycles Post 3 cycles Best response (%)

HR 11/5.1/56.1 8/4.6/36.8 N/A R
SK 8/3.8/304 8/2.8/224 7122 49
AE 8/6.2/49.6 3/4.3/12.9 3132 81
NP 7/4.3/30.1 513115 512 67
™ 7/5/35 4/4/16 715 54
AP 8/5/40 8/4/32 8/3 40
HB 6/3.5/21 5/2.5/12.5 5/2 52
TO 7/4.8/33.6 6/4.2/125.2 N/A 25
GR 8/4/32 8/4/32 N/A 0
RM 8/4/32 8/3.5/28 N/A 13
RD 7/5.5/38.5 7/5.5/38.5 N/A 0

N/A: not available.

*Vertical (cm) and horizontal {cm) and area (calculated as vertical multiplied by horizontal dimension).

the primary tumor and therefore make control by ei-
ther surgical resection or radiation therapy easier to
achieve. Unfortunately, neoadjuvant therapy does not
appear to increase resectability and has yet to produce
a documented advantage in long term patient survival.

5-fluorouracil (5-FU) is known to have activity
against esophageal cancer. A variety of strategies to
enhance the cytotoxicity of 5-FU have been tried.’*~'
We thus initiated a neoadjuvant trial based on enhanc-
ing the activity of 5-FU. Our results of a chemotherapy
combination using 5-FU, leucovorin (LV), interferon-
a-2a (INF-a-2a), and cisplatin (CP) are reported here.

MATERIALS AND METHODS
Patients with resectable, histologically proven squa-
mous or adenocarcinoma of the esophagus were eligi-

ble for evaluation. Eleven patients were enrolled in the
study between 1992 and 1994. Their median age was
57 years (range: 28-71).

In addition to physical examination, staging evalu-
ation prior to chemotherapy involved barium swallow
with upper gastrointestinal series, computerized to-
mographic (CT) scan of the head, chest, abdomen, and
pelvis, and bone scan.

In addition to the above tests, all patients under-
went upper endoscopy with biopsy before and after
chemotherapy. Six patients had endoesophageal ultra-
sound prior to chemotherapy, five of whom also had
endoesophageal ultrasound just prior to resection, i.e.,
post chemotherapy. Intraluminal obstruction by the
tumor prevented ultrasound evaluation in the other
five patients. The diagnostic efficacy of endoesopha-
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geal ultrasound was evaluated by using an endoscope
(Olympus Corp., Melville, New York) which had both
7.5 and 12 megahertz (MHz) transducer heads and
side-viewing optics. The rotating transducers provide
360 ° field-of-view perpendicular to the long axis of
the scope. Under direct visualization, the endoscope
was passed into the stomach. The stomach was filled
with deaerated water and the endoscope was directed
towards the celiac axis and portal vein. Any adenopa-
thy in this area was noted. Nodes larger than 1 cm in
greatest dimension were considered abnormal and,
therefore, likely malignant. Tumor was identified as a
hypoechoic mass causing thickening of the esophageal
wall and disruption of the normal five esophageal wall
layers. The endoscope was positioned in the area of
maximal thickness of the tumor and its diameter was
recorded. Tumor was classified as confined to the
esophagus if the outermost area, the muscularis pro-
pria, was intact. Tumor was considered extraesopha-
geal if there was disruption of this layer and extension
into the periesophageal soft tissue. The lower and up-
per limits of the tumor were also recorded by moving
the endoscope distally and proximally to the junction
of the tumor and normal esophagus. Mediastinal
nodes were recorded by size and position.

After signing an informed consent, the patients
were treated with 5 X 10° U/m?” INF-a-2a administered
subcutaneously (s.c.) on Days 1 to 7, calcium LV 500
mg/m? over 30 minutes on Days 2 to 6, 5-FU 370 mg/
m? administered as a bolus 1 hour after the LV infusion
on Days 2 to 6, and CP given over 1 hour on Day 6 at
a dose of 40 mg/m?. In patients who tolerated the
regimen without side effects of greater than Grade 111
severity (National Cancer Institute Common Toxicity
Criteria), the CP was escalated to 50 mg/m? for the
second and third cycle. The cycles were given 21 days
apart or when the toxicities were resolved. Three
weeks after the completion of the second cycle of che-
motherapy all patients were restaged with chest and
abdomen CT scans and barium swallow. The decision
to administer a third cycle of chemotherapy was based
on an assessment of at least a 20% decrease in the
maximum horizontal and/or vertical width of the tu-
mor on CT scan. Patients who did not show progres-
sive disease at the completion of chemotherapy un-
derwent surgery.

The operative approach consisted of a laparotomy
for mobilization of the stomach and lymph node re-
moval with right thoracotomy for dissection of the
esophagus and lymph nodes. The stomach was
brought through a substernal tunnel for anastomosis
to the cervical esophagus or into the right pleural

TABLE 3
Toxicities of Chemotherapy
Grade of Toxicity 1 2 3 4
Hematologic
WBC 1* 7 2
PMN 1 3 3 3
RBC 2 6
Platelets 4 4
GI
Diarrhea 4 6 1
Stomatitis 4 1
Nausea 4 7
Skin
Rash 3 1
Alopecia 3
Neuro
Motor 1
Mood 2 1 1

* Number of patients; WBC: white blood cells; PMN: polymorphonuclear cells; RBC: red blood cells;
GI: gastrointestinal.

space for a thoracic anastomosis at the level of the
azygous vein.

RESULTS
Table 1 describes the 11 patients in the study. Data on
the greatest horizontal and vertical dimensions with
calculated areas of the tumors on the preoperative
CT scans are listed in Table 2. Based on radiologic
evaluation, 6 patients received 3 cycles of chemother-
apy and 5 received 2. One patient was dilated during
the first preoperative evaluation. In the 9 patients who
had dysphagia, 2 cycles of chemotherapy resulted in
normal swallowing. Partial response was defined as a
50% or greater reduction in the area of the tumor as
measured on CT scans. By this criteria, of the 11 pa-
tients, 3 (27%) listed as AE, NP, and HB, were partial
responders with a 95% confidence interval: 6-61%. In
one patient, TW, the tumor grew following the comple-
tion of 3 cycles of chemotherapy because the patient
delayed consent for surgical resection for 6 weeks.
The toxicities of chemotherapy are tabulated in
Table 3. Three patients developed transient Grade III
and three patients developed transient Grade IV neu-
tropenia. Thrombocytopenia was mild and no platelet
support was required. The gastrointestinal toxicity
consisted of diarrhea, nausea, and vomiting in all of
the patients, and stomatitis in 5. One patient devel-
oped lower abdominal pain after the first cycle which
was initially attributed to 5-FU-induced colitis. Subse-
quently, symptoms recurred after the second cycle and
progressed to small bowel obstruction and bloody di-
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TABLE 4
Endo-Esophageal Ultrasound and Pathology Findings
Prechemotherapy Postchemotherapy

endoscopic findings endoscopic findings Specimen
Patient LN EES LN EES LN EES
AE + + + - - -
NP N/A N/A - - - -
HB + - - - - -
TO + + - - - -
RD + - - - - -

FIGURE 1. (A) Pretreatment scan at the esophageal-gastric junction shows eccentric thickening of the esophageal wall (white arrows) in the
direction of the descending aorta (A). Tumor measures 11 mm in greatest dimension. A lymph node of less than 1 cm in greatest dimension is
present adjacent to the tumor (black arrow). (B) Posttreatment scan at the same level shows that the greatest dimension of the tumor is now 6 mm
(arrows).

arrhea. An exploratory laparotomy was performed and ~ One patient developed a skin rash after the first cycle,
the distal ileum was resected and found to have diffuse ~ which reappeared immediately after the first injection
cytomegalovirus involvement.” He was treated with  of INF-a-2a during the second cycle. The patient did
ganciclovir for 2 weeks, made an uneventful recovery,  not receive INF during the third cycle and the rash did
and subsequently underwent an esophageal resection.  not recur. One patient had a transient ischemic attack
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FIGURE 2. (A) Pretreatment scan at the esophageal-gastric junction shows a mass with irregular polypoid extension into the gastric lumen (white
arrows). A 1 ¢cm node is seen in the soft tissue adjacent to the mass (black arrow). (B) Postireatment scan at the same level shows residual tumor
but most of the bulky tumor extending into the lumen and the lymph node seen on the pretreatment scan are no longer visible.

during the third cycle of chemotherapy which resolved
completely. Mild alopecia was observed in nine pa-
tients.

Data from the endoesophageal ultrasound is pre-
sented in Table 4. It is correlated with pathologic find-
ings in 4 of 5 patients in terms of measurement of
the depth of tumor invasion, and determination of
regional lymph node involvement is correlated in 4
of 5 patients. Figures 1 and 2 depict endoesophageal
ultrasound findings in two patients prior to and after
the completion of chemotherapy. Figure 1 applies to
patient RD and Figure 2 to patient AE.

Two patients progressed with metastatic disease
while on treatment and were deemed inoperable. Sur-
gery was performed 3 weeks after completion of chemo-
therapy in 7 patients. Two other patients had surgery
delayed for 6 weeks due to colitis and patient coopera-
tion. Nine patients underwent esophagectomy with cer-
vical anastomosis in six and upper thoracic anastomosis
in three. Patient AE was found to have a pathologic com-
plete remission (CR) during surgery. There were no
deaths in the postoperative 30-day period.

Median potential follow-up for the entire group
was 27 months and for the resected patients, 26

months. Seven of the nine resected patients have re-
lapsed. Recurrence in the two nonresected patients
was noted at distal sites; whereas, in resected patients,
recurrences were distant in two, local in two, and both
distant and local in three. Relapses as detected by CT
scan at 1 month and then every 3 months postopera-
tively were observed as early as 1 month and as late
as 9 months after surgical resection. The disease free
survival after resection is presented in Figure 3A. The
median time from esophagectomy to recurrence was
7 months. For the 5 resected patients who died, the
median time interval from recurrence to death was
3 months. Overall survival from start of treatment is
depicted in Figure 3B, and for resected patients only
in Figure 3C. Of the 11 patients, 4 who underwent
resection are alive. Two patients with squamous cell
carcinomas (including the one who had a pathologic
CR) have been disease free for 27 months. The median
survival for the entire group is 11.8 months, and for
the resected patients, 13.5 months.

DISCUSSION
The prognosis of patients with esophageal carcinoma
remains poor. Most patients who undergo surgical re-
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section will eventually develop metastatic disease. For
this reason neoadjuvant and adjuvant therapy have
been explored but have not demonstrated any survival
benefit. Neoadjuvant treatment of esophageal carci-
noma with 5-FU and CP has been reported in two
trials. Hilgenberg et al.? treated 35 patients with 2 cy-
cles of continuous infusion 5-FU and CP (100 mg/m?)
every 3 weeks. A response rate of 57% to chemotherapy
was observed, with one pathologic CR noted. Kies et
al.?! treated 26 patients with 3 cycles of continuous
infusion 5-FU and 100 mg/m? CP. Eleven patients re-
sponded to chemotherapy, though there were no
pathologic CRs documented at surgery. In both stud-
ies, mucositis was a major toxicity, observed in 11 pa-
tients.

Trials of INF given with either 5-FU alone or 5-FU
and LV have been performed.?-?* INF-a-2a resulted
in a dose-dependent decrease in 5-FU clearance. INF
modulation of 5-FU and LV has been associated with
impressive response rates in patients with gastrointes-
tinal malignancies.”*** In the studies by Grem et al.,*>**
CRs and 21 partial responses occurred in 44 assessable
patients (54%). 5 x 10° U/m? of INF-a-2a were admin-
istered s.c. in combination with 5-FU and LV. How-

ever, Wadler et al.” found that whereas 5 of 9 patients
who received 6 or 9 X 10° U/m? of INF-a-2a with
5-FU had a response to therapy, no responses were
observed in 9 patients treated at 12, 15, or 18 x 10°
U. Based on these data, the dose of INF-a-2a was es-
tablished at 5 X 10° U/m?®.

CP is an active agent in esophageal carcinoma.”®
It appears to be a crucial component of chemotherapy
regimens for squamous cell carcinoma of the aerodi-
gestive tract. In head and neck cancer, Vokes et al.”’
reported on a regimen of a 100 mg/m* dose of CP
followed by a 5-day continuous infusion of 5-FU. INF-
a-2a was given prior to CP and for 5 subsequent days.
Surgery was performed and, postoperatively, 5-FU, hy-
droxyurea, and concurrent radiation were adminis-
tered. Fifty-one percent of patients had a CR with pre-
operative chemotherapy, 54% had severe or life-
threatening mucositis, and 60% myelosuppression.
Five patients died of toxicity. In a trial at NCI of infu-
sional continuous CP given with 5-FU and LV and
INF-a-2a for gastric cancer, CP was dropped from the
regimen because of excessive toxicity in 3 of 4 patients
even at a total CP dose of 33.5 mg/m?/cycle. This may
have been the result of the infusion and schedule of
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CP or possibly an effect of INF-a-2a on CP clearance.?®
In an effort to minimize toxicity, the starting dose of
CP was 40 mg/m?/cycle, and was escalated to 50 mg/
m? in the 5 patients in whom toxicities remained ac-
ceptable. Although the majority of our patients re-
ported significant improvement of their dysphagia, the
toxicities of the regimen were such that escalation of
CP greater than 50 mg/m? could not be achieved. Che-
motherapy proved more effective in squamous cell
carcinoma which was the histology in the two surgi-
cally resected patients who have remained free of dis-
ease. This excellent response in two of the three pa-
tients with squamous cell carcinoma is in keeping with
the established sensitivity of squamous cell cancer to
CP, 5-FU, and LV chemotherapy regimen and suggests
that a future study should focus on using these agents
in a selected group of patients with squamous cell
cancer of the esophagus. The present study was closed
for lack of further patient accrual.

The esophageal ultrasound was performed to as-
sess its role in the preoperative staging of esophageal
cancer. The depth of tumor invasion was correctly esti-
mated in 80% of patients with a false negative rate of
20%. For regional lymph node status there was an 80%
accuracy rate and 20% false positive rate. These results
correlate with previously reported data®® and support
the consideration of the procedure in the preoperative
staging of esophageal carcinoma.

The long term, disease free survival was 18% and
the median time to recurrence after surgery was only
7 months. Due to the small number of patients, no
comment can be made on the response to the regimen
based on the histology of the tumor. Additional studies
are needed to determine the role and type of neoadju-
vant agents in the treatment of esophageal carcinoma.
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