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BACKGROUND. To date there is no established chemotherapeutic treatment for
patients with unresectable locally advanced and/or metastatic carcinomas of the
exocrine pancreas or the gallbladder. A multicenter Phase II trial has been per-
formed by the Southern Italy Oncology Group with the aim of evaluating the
clinical effectiveness and tolerability of weekly 5-fluorouracil (5-FU) in modulation
with intravenous (i.v.) high dose levofolinic acid and oral hydroxyurea.
METHODS. A total of 70 patients fulfilling the standard eligibility for a Phase II
study were enrolled in the trial. Forty patients had advanced pancreatic adenocarci-
noma and 30 had advanced gallbladder carcinoma. The treatment schedule was:
levofolinic acid, 100 mg/m?, in 500 mL of normal saline over 2-hour infusion
followed by 5-FU, 600 mg/m? i.v. bolus, and oral hydroxyurea, 1000 mg/m?, for 1
day every week for 6 consecutive weeks followed by 15 days of rest.

RESULTS. Among the 40 patients with pancreatic adenocarcinoma, 5 (12.5%; 95%
confidence level [CL), 8.5-16.5%) showed a partial response with a median dura-
tion of 5.6+ months, and 13 had stable disease. Twenty-two patients progressed.
Median survival was 5.8 months. Among patients with advanced gallbladder carci-
noma, 9 of 30 had a partial response (30%; 95% CL, 26-34%) with a median
duration of 6.5 months, and 8 (27%) had stabilization of disease. Thirteen patients
showed progressive disease. Median overall survival was 8 months. Toxicity was
mild, with Grade 1 to 2 leukopenia and gastrointestinal toxicity the most frequent
side effects. No chemotherapy-related deaths were observed.

CONGLUSIONS. 5-FU in modulation with i.v. levofolinic acid and oral hydroxyurea
on a weekly schedule is well tolerated by the vast majority of patients with locally
advanced and/or metastatic carcinoma of the pancreas or the gallbladder. Al-
though response rate and overall survival for patients with pancreatic adenocarci-
noma are far from acceptable, the 30% overall response rate achieved in patients
with advanced gallbladder carcinoma suggests that 5-FU in modulation with levo-
folinic acid and hydroxyurea is active in this neoplasm. The combination of modu-
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lated 5-FU with other antineoplastic drugs seems worthy of clinical testing in further
controlled trials. Cancer 1996; 78:1300~7. © 1996 American Cancer Society.
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In the last two decades, the prognosis of exocrine
pancreatic adenocarcinoma has remained dismal
because most patients at diagnosis still present with
distant metastatic involvement (any T-N, M 1; Stage
IV) or locally advanced tumors (T3 NO MO [Stage II]
or T1-3 N1 MO [Stage 1iI]), which often are not amen-
eable for radical surgery.'”

Although evaluation of the activity of chemothera-
peutic treatments against pancreatic carcinoma is of-
ten hampered by patients’ poor performance status
and by difficulties in measuring the extension of dis-
ease, pancreatic adenocarcinoma is generally con-
sidered a chemotherapy-resistant malignant neo-
plasm.'”® Among single agents most commonly em-
ployed in advanced pancreatic carcinoma, only 5-flu-
orouracil (5-FU) and mitomycin C have been reliably
shown to induce a nearly 20% overall response rate.>**
However, this borderline activity of 5-FU has been
documented in several Phase Il trials performed more
than two decades ago when strict radiologic monitor-
ing with imaging techniques was not routinely em-
ployed for the assessment of objective responses.>®
Combination chemotherapy regimens, such as the 5-
fluorouracil, doxorubicin, and mitomycin C (FAM) and
streptozotocin, mitomycin C, and 5-fluorouracil
(SMF), were shown to induce a nearly 30% overall
response rate with a largely unsatisfactory overall me-
dian survival of fewer than 6 months."”"' Subsequent
Phase 111 trials failed to confirm this activity of combi-
nation chemotherapy, reporting lower response rates
with a similar duration of response.'*!* However, in
the Phase III trial by Mallinson et al.’® polychemother-
apy was reported to significantly improve median sur-
vival over untreated controls. Unfortunately, this latter
trial and a subsequent study by Cullinan et al.'” also
suggested that more aggressive polychemotherapy
was not better than monochemotherapy with 5-FU
alone.

Clinical reports on the chemotherapeutic treat-
ment of patients with advanced gallbladder carcinoma
and cholangiocarcinomas are almost anedotical.’® 5-
FU and mitomycin C have been shown to induce a
nearly 20% overall response rate, but its should be
stressed that these results have been obtained in 2
very small series of 15 and 17 patients, respectively.'®
Similar results have been reported by the Eastern Co-
operative Oncology Group (ECOG) with 5-FU in ad-

vanced bile tract carcinomas® and by the European
Organization for the Research and Treatment of Can-
cer (EORTC) with mitomycin C in advanced gallblad-
der and bilary tree carcinomas.”’ The FAM regimen has
also been tested in a series of 13 patients, achieving a
30% overall response rate and a median duration of
response of 8.5 months.* Similar response rates have
been obtained by Harvey et al.*® with the FAM regimen
and by Rougier et al.** and Walzymer et al,” who
combined 5-FU with cisplatin alone or plus mitomycin
C and methotrexate. Although there is not a standard
treatment for patients with advanced gallbladder car-
cinoma and cholangiocarcinomas, the FAM regimen
may represent a possible therapy, as suggested by oth-
ers.'®

Recently there has been much interest in the pos-
sibility of increasing 5-FU activity and therapeutic se-
lectivity by the use of biochemical modulators such as
folinic acid, interferons, and cisplatin.?**” Folinic acid
strengthens the binding of the 5-FU active metabolite
5-FAUMP (deoxyuridine monophosphate) to its target
enzyme, thymidylate synthase, forming a stable ter-
nary complex that dissociates very slowly.?® This bio-
chemical interaction increases the fluoropyrimidine
cytotoxic activity. The 5-FU-induced inhibition of
thymidylate synthase leads to a progressive increase in
the intracellular deoxyuridine monophosphate pool,
which thus may more effectively compete with FAUMP
for binding sites on thymidylate synthase.?*® The in-
tracellular production of dUMP is mediated by the
enzyme ribonucleotide reductase, which reduces uri-
dine triphosphate (UTP), and by deoxycytidine deami-
nase, which catalyses the deamination of 2’-deoxycyti-
dine monophosphate. The administration of hydroxy-
urea (HU), a well known inhibitor of ribonucleotide
reductase, may thus deplete the intracellular poo!l of
dUMP, allowing FAUMP to compete more effectively
for thymidylate synthase binding sites.*'~* The combi-
nation of 5-FU and HU with or without levofolinic acid
has been employed in advanced colorectal and head/
neck carcinomas with interesting preliminary clinical
results. 3%

Based on the above reported preclinical data and
on the interesting results achieved in the treatment
of patients with advanced colorectal carcinoma, we
performed a multicentric Phase II study of 5-FU mod-
ulated with high dose levofolinic acid and oral HU in
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a series of patients affected by chemotherapy-naive
advanced pancreatic or gallbladder carcinomas.

MATERIALS AND METHODS

Elegibility Criteria

After approval from the Ethical Committee of the
Southern Italy Oncology Group, a multicenter Phase
II trial was begun in October 1992 and closed in July
1995. To be eligible for the study, all patients were
required to meet the following entry criteria: histologic
confirmation of exocrine pancreatic adenocarcinoma
or gallbladder carcinoma; written informed consent;
bidimensionally measurable disease according to the
World Health Organization (WHO) criteria,®® perfor-
mance status according to Karnofsky index = 60; life
expectancy > 2 months; age < 75 years; no sign of
clinically detectable brain metastases; absence of a
second malignancy other than adequately treated cu-
taneous basalioma or in situ uterine carcinoma; no
major concomitant infective, cardiovascular, neuro-
logic, or respiratory disease; and geographical accessi-
bility to the participating centers to guarantee a cor-
rect follow-up. Patients also had to meet the following
laboratory criteria: leukocyte count of =4,000/mm®
with an absolute neutrophil count = 1500/mm?; plate-
lets = 120,000/mm?®; hemoglobin = 10 g/dL; serum
billirubin < 2 m/dL; serum creatinine = 1.2 mg/dL;
and blood urea nitrogen = 50 mg/dL.

Study Design and Treatment Plan

Pretreatment evaluation included complete medical
history and physical examination, standard chest X-
ray, abdominal sonogram, bone **TC scan, routine
chemistry tests and hemocromocytometric analysis,
carcinoembryonic antigen and CA 19-9. Computed to-
mography scan of the abdomen was mandatory to pre-
cisely define disease extension.

Chemotherapy was given on an outpatient basis
to all patients. The treatment plan included: levofoli-
nic acid, 100 mg/ m? in 500 mL of normal saline, over
2-hour infusion followed by 5-FU, 600 mg/m? intrave-
nous bolus. HU, 1000 mg/m?, was given orally in 3
refracted doses for 24 hours starting 6 hours after 5-FU
administration. Because HU dosage is commercially
available as 500-mg capsules, dosages were adjusted
according to a body surface area (BSA) cutoff arbi-
trarily established as follows: if BSA = 1.7 m?, 3 cap-
sules (1500 mg) were given; if BSA > 1.7 m?, 4 capsules
(2000 mg) were given. This treatment was repeated
weekly for 6 consecutive weeks followed by a 15-day
rest period, during which time patients were restaged.
Chemotherapy was continued until progression of dis-
ease or unacceptable toxicity ensued. Accordingly to
Gehan’s formula® for an estimated therapeutic effec-

tiveness of 20% and a 10% rejection error, 11 patients
with pancreatic carcinoma were initially enrolled into
the trial within 2.8 months. The same calculation was
applied to patients with gallbladder carcinoma. If at
least one major objective response was observed in
this group, then patient accrual had to be continued
to reach approximately 45 patients to confirm a 20%
therapeutic effectiveness with a 5% standard error.

Response Criteria

After at least 1 complete cycle of chemotherapy (8
weeks), patients were restaged. Objective responses
were classified according to the WHO criteria.* Briefly,
the complete disappearance of all signs of disease was
defined as complete response (CR); partial response
(PR) was defined as a =50% reduction in the sum
of the products of the major perpendicular greatest
dimensions of all measurable lesions without the ap-
pearance of any new lesions; stabilization (SD) was
defined as a <50% or <25% increase in the size of
tumoral deposits; and progressive disease (PD) was
defined as the appearance of new metastases or a
=25% increase in the size of tumoral lesions. Objective
responses were reported as relative rates with their
95% confidence limits (95% CL) according to an in-
tent-to-treat analysis.

Statistics

The product limit analysis according to Kaplan—Meier
was employed for analysis of response duration and
survival.*® These variables were calculated from the
first day of chemotherapeutic treatment until progres-
sion or death.

Toxicity

Toxicity was reported according to the WHO criteria.*®
Patients were closely monitored for gastrointestinal
toxicity, especially diarrhea, which was promptly
treated with oral loperamide, and in severe, refractory,
or unresponsive cases with parenteral electrolyte and
fluid repletion and subcutaneous octreotide, as pre-
viously reported.*’ With this procedure, it is generally
possible to prevent severe diarrhea by vigorously treat-
ing patients as soon as diarrhea is reported. In the
case of Grade 3 diarrhea or oral mucositis, treatment
was stopped until recovery and then restarted with a
25% reduction in 5-FU dosage. A complete hemato-
logic analysis and serum chemistry tests were obtained
every 3 weeks during chemotherapy. In the case of
Grade 2 leukopenia and/or Grade 1 thrombocyto-
penia, chemotherapy was delayed by 1 week. If >2
episodes of Grade 2 leukopenia occurred during 1 cy-
cle of chemotherapy, 5-FU dosage was reduced to 450
mg/m?/week.



Chemotherapy for Pancreatic and Gallbladder Carcinomas/Gebbia et al. 1303

TABLE 1
Clinical Characteristics of Patients
Pancreatic Gallbladder
Characteristics carcinoma carcinoma
No. of enrolled patients 40 (100%) 30 (100%)
Median age (yrs) 64 60
Range 53-74 45-75
Males/females 23/17 5125
Median performance status (KI) range 80 80
60-100 60-100
Histology
Adenocarcinoma 38 (95%) 28 (93%)
Undifferentiated ca 2 (5%) 2 (7%)
Previous treatments
Surgery 6 (15%) 20 (67%)
Palliative 2 (5%) 14 (41%)
Radical 4 (10%) 6 (20%)
Radiotherapy 2 (5%) 0(—)
Stent
Chemotherapy None None
Stage
Stage III (T2-3 N1) 11 (28%) Stage I1 3
T3NO 1
T3N1 2
Stage IV 29 (72%) Stage IVA 3
Stage IVB 24
(M1 or recurrent)
Sites of disease
Locoregional 37 12
Liver 20 16
Lung 2 2
Distant nodes 4 2
Bone 1 0
Peritoneum 3 4
Soft tissue 1 0

KI: Karnofsky index; ca: carcinoma.

RESULTS

Patient Population

A total of 70 consecutive eligible patients with ad-
vanced adenocarcinoma of the exocrine pancreas or
gallbladder were enrolled in this clinical trial. The
main demographic and clinical characteristics of en-
rolled patients are presented in Table 1.

Pancreatic Adenocarcinoma

The 40 enrolled patients had locally advanced unre-
sectable (T2-3N1MQ) or metastatic (anyTN,M1) ade-
nocarcinoma of the pancreas with a median age of 64
years (range, 53-74 years) and a median performance
status according to Karnofsky index of 80 (range, 60—
100). There were 23 males (57%) and 17 females (43%).
Four patients (10%) had previous radical surgery, 2
patients (5%) had palliative surgery, and another 2
patients had received radiotherapy. No patient had

been previously treated with chemotherapy. Sites of
disease mainly included locoregional tumor and/or
metastatic liver involvement. Eleven patients (28%)
had Stage III carcinoma, and 29 patients (72%) had
Stage IV disease.

Gallbladder Carcinoma

The 30 enrolled patients, with a median age of 60 years
(range, 45-75 years) and a median performance status
of 80 (range, 60—100), had metastatic Stage IVB disease
(80%) or locally unresectable Stage III-IVA carcinoma
of the gallbladder (20%). Histologically, most patients
(93%) had adenocarcinoma of the gallbladder and 2
had an undifferentiated carcinoma. Among these pa-
tients, most of whom were females (83%), 6 patients
had undergone previous radical surgery (20%), and 14
had palliative surgery (41%). No patient had previous
chemotherapy. Sites of disease mainly included both
locoregional unresectable or recurrent neoplasm and
metastatic involvement of the liver. Two patients had
tumoral deposits at the lungs, and an additional four
patients had metastatic disease into the peritoneum.

Objective Response and Survival

Pancreatic Garcinoma

All enrolled patients with advanced pancreatic carci-
noma were considered evaluable for response ac-
cording to an intent-to-treat analysis. Two patients
did not complete the last week of therapy of the first
chemotherapy cycle due to clinically PD. These two
patients were restaged and considered as progres-
sions. No CR was observed. A PR was recorded in 5
patients (12.5%; 95% CL, 8.5-16.5%) with a median
duration of 5.6+ months (range, 4-6.2+ months), SD
in 13 patients (32.5%) with a median duration of 4
months, and 22 patients progressed (55%). Two pa-
tients did not complete the sixth week of therapy of
first cycle due to PD. These two patients were consid-
ered as progressions. Responses were observed at liver
metastatic deposits in three patients and at the pri-
mary tumor in two patients. The median survival was
5.8 months (range, 2.3—-12+ months). Despite the low
response rate, 8 patients (20%) reported a symptom-
atic improvement in terms of reduction of subjective
sense of pain, analgesic drug consumption, and en-
ergy. Such improvement was recorded in four patients
with PR and in an additional four patients with objec-
tive SD, even in patients who did not show an objective
response.

Gallbladder Carcinoma

Among the 30 patients with advanced and/or meta-
static gallbladder carcinoma, 9 patients showed a PR
(30%; 95% CL, 26-34%) with a median duration of 6.5
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FIGURE 1. Overall survival.

months (range, 5-9+ months). SD was observed in 8
patients (27%), and PD in 13 patients (43%). All re-
sponses were recorded at liver metastases, but one
was recorded at lymph node metastases. The median
overall survival (Fig. 1) was 8 months (range, 1-11+
months).

Toxicity

As shown in Table 2, this regimen has been well toler-
ated by most patients. No chemotherapy-related
deaths were observed. The 70 patients enrolled into
the study received a total of 126 cycles (1.8 cycles/
patient) for a total of 754 weeks of therapy (10.8 weeks/
patient). The most frequent toxicity was leukopenia
(37%); however, it was mild in all cases (Grade 1-2).
Thrombocytopenia was sporadically observed. Mild
Grade 1-2 vomiting was recorded in 33% of patients,
and Grade 1 stomatitis in 10%. Grade 3 gastrointestinal
toxicities were virtually absent, with the exception of
Grade 3 diarrhea recorded in 6% of patients. Only one
patient required hospitalization due to the simultane-
ous occurrence of fever and diarrhea.

DISCUSSION

To date, there is no standard polychemotherapeutic
regimen for advanced pancreatic adenocarcinoma
and 5-FU monochemotherapy is still considered the
routinary palliative treatment for advanced pancreatic
carcinomas by many oncologists.'™® In this study, a
12.5% PR rate (95% CL, 8.5-16.5%) was achieved in
a series of 40 patients with locally advanced and/or
metastatic pancreatic adenocarcinoma with a median
duration of response of 5.6+ months, and a median
overall survival of 5.8 months. Thirteen other patients
had SD of short duration. A subjective improvement

of symptoms and analgesic consumption was re-
corded in approximately 20% of cases.

In our opinion, these results were largely unsatisfac-
tory and demonstrated that 5-FU modulated by levofoli-
nic acid and oral hydroxyurea is poorly effective against
locally advanced and/or metastatic pancreatic adeno-
carcinoma, at least using the weekly schedule and the
standard WHO criteria for definition of response. More-
over, overall survival is far from acceptable.

These results are consistent with the clinical re-
sults achieved by other authors with 5-FU monochem-
otherapy modulated by interferon,*? levofolinic acid,**
* or interferon plus folinic acid.*®~*® In fact, all these
studies reported response rates lower than 20% and
confirmed the observation that the biochemical mod-
ulation of 5-FU does not yield better results than 5-
FU alone, even though no prospective randomized
Phase III study has directly addressed this issue and
most articles have been retrospectively compared with
data achieved before the 1980s, when imaging tech-
niques were not routinely employed for definition of
objective response. Some discrepancies between the
above-reported results and those achieved in other
studies®® may well be explained by differences in pa-
tients series and the difficulty in measuring pancreatic
carcinoma, even with the newest imaging techniques,
because any enlarged pancreatic area may not neces-
sarily be equivalent to a pancreatic neoplasm. Gall-
bladder carcinoma is a relatively uncommon cancer
in the West, but it represents a major challenge for
oncologists due to its high mortality rate and the
difficulty in obtaining an early diagnosis.*®*" In fact,
most patients are diagnosed at a very advanced stage,
and are often unresectable and with metastatic dis-
ease.'®~* Gallbladder carcinoma shows a female to male
ratio of 3:1, with peak incidence at the age of 70 years.*
To our knowledge, the series reported in our study is
one of the largest ever published regarding the chemo-
therapeutic treatment of locally advanced and/or meta-
static gallbladder carcinoma with a uniform regimen in
a controlled trial. Our series is totally consistent with the
above-mentioned demographic data showing a mean
age and a male/female ratio superimposable to those
reported in the medical literature.”>*'

Medical literature concerning the chemothera-
peutic management of metastatic gallbladder carci-
noma is scarce.'®? The FAM regimen'®?*#* and the
combination of 5-FU + cisplatin with®* or without®
methotrexate and mitomycin C have been reported to
yield a nearly 30% overall response rate with signifi-
cant gastrointestinal toxicity in approximately one-
third of patients and a median survival of 6 to 10
months. In the current study, the combination of 5-
FU plus levofolinic acid and oral hydroxyurea on a
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TABLE 2
Toxicity

WHO score

Type of toxicity Grade 1 Grade 2 Grade 3 Overall
Nausea/vomiting 16 (23%) 7 (10%) None 23 (33%)
Diarthea 7 (10%) 5 (7%) 4 (6%) 16 (23%)
Stomatitis 7 (10%) None None 7 (10%)
Leukopenia 16 (23%) 10 (14%) None 26 (37%)
Platelets 3 (4%) None None 3 (4%)
Anemia 2 (3%) 1 2%) None 3 (4%)
Fever 2(3%) None None 2 (3%)
Cutaneous 3 (4%) None None 3 (4%)
Conjunctivitis 2 (3%) None None 2 (3%)

WHO: World Health Organization.

weekly schedule has yielded a 30% partial response
rate (95% CL, 26—34%) with a median duration of 6.5
months and a median overall survival of 8 months.
These results are quite significant because 5-FU mod-
ulated by levofolinic acid and oral hydroxyurea ap-
pears to be as active as the FAM regimen or cisplatin
+ 5-FU, even if such a comparison is not conclusive
because of the lack of a head to head comparison
and the scarcity of medical literature concerning the
chemotherapeutic management of advanced gallblad-
der carcinoma.

The possibility that biochemical modulation of 5-
FU may represent an active therapy for gallbladder
carcinoma is partially confirmed by the data of Patt et
al.,** who reported 39% overall response rate in a series
of 18 patients with biliary tract carcinoma treated with
continuous venous infusion 5-FU plus interferon-a.
These data are further strengthened by Colleoni et
al.,® who reported a 25% overall response rate in 27
patients treated with oral folinic acid and doxifluri-
dine. However, Ellis et al.>* have recently reported a
significant 40% overall response rate with a 10-month
duration in a well conducted trial employing an ag-
gressive schedule with epirubicin, cisplatin, and infu-
sional 5-FU as first-line chemotherapy for biliary sys-
tem carcinoma. These latter data could suggest a role
of infusional 5-FU in the management of biliary sys-
tem carcinomas. Recently, a 48% overall response rate
has been reported in a Phase II trial of superselective
intraarterial chemotherapy with mitomycin C.>** Un-
fortunately, this technique is not useful in those pa-
tients with peritoneal implants or metastatic disease.

The reported toxicity is similar to that observed
with the same schedule in other gastrointestinal ma-
lignances. However, the incidence of severe Grade 3
diarrhea was lower than expected from studies on co-

lorectal carcinoma. This observation may be due to
clinical differences between patients with advanced
colorectal carcinoma and those with metastatic pan-
creatic or gallbladder carcinoma or to the improved
management of diarrhea consequent to the increased
awareness by both oncologists and patients of the
problem and its prompt treatment.

In conclusion, the combination of 5-FU with levofol-
inic acid and oral hydroxyurea on a weekly schedule is
poorly active against locally advanced unresectable and/
or metastatic pancreatic adenocarcinoma and surely no
better than historic data reported for 5-FU alone. The
12.5% objective response rate, the short duration of re-
sponse, and the moderate subjective improvement ob-
served in 20% of patients are not satisfactory. Moreover,
data recently achieved with gemcitabine in 5-FU-resis-
tant patients with advanced pancreatic adenocarcinoma,
especially in terms of objective improvement rather than
objective response, appear to be superior to those re-
ported with 5-FU alone or in combination with several
modulators, even if a direct head to head comparison is
lacking.”® Conversely, this weekly combination appears
to be quite active in advanced and/or metastatic gall-
bladder carcinoma, and may be considered a useful pal-
liative treatment for such a neoplasm. However, the low
number of patients and the Phase II nature of this study
do not permit clinicians to draw any significant conclu-
sion as to the duration of response and the possible
impact of such treatment on patient survival. In both
pancreatic and gallbladder carcinoma, this regimen has
been very well tolerated in most patients and may be
safely given on an outpatient basis.
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