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BACKGROUND. A prospective, randomized Phase III trial was performed to deter-
mine whether, compared with gemcitabine (GEM) alone, the addition of cisplatin
(CDDP) to GEM was able to improve the time to disease progression and the
clinical benefit rate in patients with advanced pancreatic adenocarcinoma. The
objective response rate, overall survival rate, and toxicity patterns of patients in the
two treatment arms were evaluated as secondary end points.
METHODS. Patients with measurable, locally advanced and/or metastatic pan-
creatic adenocarcinoma were randomized to receive GEM (Arm A) or a com-
bination of GEM and CDDP (Arm B). In Arm A, a dose of 1000 mg/m2 GEM per
week was administered for 7 consecutive weeks, and, after a 2-week rest, treatment
was resumed on Days 1, 8, and 15 of a 28-day cycle for 2 cycles. In Arm B, CDDP
was given at a dose of 25 mg/m2 per week 1 hour before GEM at the same dose that
was used in Arm A. On Day 22, only GEM was administered. Patients were restaged
after the first 7 weeks of therapy and then again after the other 2 cycles.
RESULTS. A total of 107 patients entered the trial: Fifty-four patients were random-
ized to Arm A, and 53 patients were randomized to Arm B. The median time to
disease progression was 8 weeks in Arm A and 20 weeks in Arm B; this difference
was statistically significant (P ! 0.048). In Arm A, one complete response and four
partial responses were recorded on the basis of an intent-to-treat analysis, with an
overall response rate of 9.2% (95% confidence interval [95%CI], 3–20%). In Arm B,
there were no complete responses, whereas 14 partial responses were achieved,
with an overall response rate of 26.4% (95%CI, 15– 40%). This difference in the
overall response rates was statistically significant (P ! 0.02). The tumor growth
control rate (i.e., total number of patients who achieved complete responses,
partial responses, and stable disease) was 42.6% (95%CI, 29 –57%) in Arm A and
56.6% (95%CI, 42–70%) in Arm B. A clinical benefit was observed in 21 of 43
patients (49%) in Arm A and in 20 of 38 patients (52.6%) in Arm B without any
significant difference. The median overall survival was 20 weeks for patients in Arm
A and 30 weeks for patients in Arm B (P ! 0.43). Toxicity was mild in both
treatment arms, with no significant differences between the two groups except for
the statistically higher incidence of Grade 1–2 asthenia in Arm B (P ! 0.046).
CONCLUSIONS. The addition of CDDP to GEM significantly improved the median
time to disease progression and the overall response rate compared with GEM
alone. The clinical benefit rate was similar in both arms, whereas the median
overall survival rate was more favorable for Arm B, although the difference did not
attain statistical significance. The authors conclude that the combination of CDDP
and GEM currently may be considered as an optimal treatment for patients with
locally advanced and/or metastatic adenocarcinoma of the pancreas. Cancer 2002;
94:902–10. © 2002 American Cancer Society.
DOI 10.1002/cncr.10323
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Carcinoma of the exocrine pancreas is a malignant
neoplasm, and patients with this disease have an

extremely poor prognosis and a 5-year overall survival
(OS) rate " 2%. At the time of diagnosis, most patients
have locally advanced and/or metastatic disease and
experience severe pain, nausea and emesis, anorexia,
and significant weight loss, symptoms that have a sub-
stantial negative effect on the patients’ performance sta-
tus (PS) and quality of life. The median survival for these
patients ranges from 3 months to 6 months.1

Chemotherapy is used widely in the treatment of
patients with advanced stage pancreatic adenocarci-
noma (APCa) in an attempt to improve survival and to
control disease-related symptoms.2,3 Traditionally,
5-fluorouracil (5-FU) has been considered the most
effective drug for the treatment of patients with APCa.
In the past 2 decades, several clinical investigations
using a variety of doses and modalities for the admin-
istration of 5-FU have been performed, but the objec-
tive response (OR) rates achieved were only 0 –10%.4

5-FU-containing polychemotherapeutic regimens
have provided OR rates ranging from 15% to 40% in
Phase II studies,5– 8 but none of the randomized trials
that compared combination regimens with monoche-
motherapy have demonstrated the superiority of any
multidrug treatment over 5-FU alone.9 –12

Biochemical modulation of 5-FU by folinic acid
(FA) has yielded some clinical benefits in patients with
colorectal carcinoma but has failed to ameliorate clin-
ical results in the treatment of patients with APCa.
Collective data from four studies that included over
100 patients showed that this approach had low anti-
neoplastic activity, with a 7% overall OR rate.13–16

It has been demonstrated that gemcitabine (2,2-
difluorodeoxycytidine; GEM), a deoxycytidine ana-
logue, is effective in a variety of solid malignant tu-
mors. The drug acts by intracellular activation into
phosphorylated metabolites, such as gemcitabine-
triphosphate, which competes with endogenous de-
oxycitidine triphosphate for incorporation into DNA,
and gemcitabine-diphosphate, which inhibits ribonu-
cleotide reductase, the key enzyme in the formation of
deoxynucleotide triphosphates necessary for normal
DNA synthesis. Three biochemical mechanisms un-
derlie the so-called self-potentiation process of GEM
activity: 1) inhibition of ribonucleotide reductase; 2)
stimulation of deoxycitidine kinase, the enzyme re-
sponsible for GEM activation; and 3) inhibition of
deoxycitidine monophosphate deaminase, the en-
zyme responsible for GEM degradation.17,18

In the first-line treatment of two series of 35 and 32
evaluable patients with APCa, GEM was administered
weekly at escalating doses from 800 mg/m2 to 1000–
1250 mg/m2 for 3 weeks out of every 4 weeks and yielded
OR rates of 6% and 11%, respectively.19,20 In those two

trials, the median OS was 5.6 months and 6.3 months,
respectively. An OR rate of 16.6% was reported when
GEM was administered initially at a dose of 1000 mg/m2

once each week for 7 consecutive weeks and thereafter
for 3 weeks out of every 4 weeks.21 In all of these Phase
II trials, some patients experienced a significant im-
provement in disease-related symptoms.

In a large, randomized Phase III trial, single-agent
GEM was compared with 5-FU alone22: patients who
were included in the GEM arm showed a statistically
longer median OS (5.65 months vs. 4.42 months; P
! 0.0025) and a significant improvement in the clini-
cal benefit (CB) rate (23.8% vs. 4.8%; P ! 0.0022)
compared with patients who were treated with 5-FU,
respectively. The CB rate was defined on the basis of
improvement in two primary clinical parameters, i.e.,
PS and pain, and one secondary parameter, weight
loss. The OR rate was 5.4% in the GEM arm, whereas
no objective response was observed in the 5-FU arm.
On the basis of these data, GEM has been considered
the drug of choice for the treatment of patients with
APCa and is administered mainly to ameliorate tu-
mor-related symptoms and quality of life.

Many attempts have been made to increase the
overall OR rate and survival of patients with APCa, in
particular, by exploring the combination of GEM with
other drugs. It has been shown that cisplatin (CDDP)
has a 21% overall OR rate with a median OS of only 4
months among patients with APCa.23 Although the
activity of CDDP alone may be overestimated, it has
been shown that the combination of GEM and CDDP
is synergistic in vitro, because GEM is able to inhibit
DNA repair after CDDP-induced damage, and CDDP
is able to influence GEM catabolism through the in-
hibition of ribonucleotide reductase.24,25 Many trials
have demonstrated the efficacy of this combination in
the treatment of patients with various malignancies,
such as nonsmall cell lung carcinoma26,27 and bladder
carcinoma.28,29 In a Phase II study, doses of 1000
mg/m2 GEM on Days 1, 8, and 15 of a 28-day cycle
plus 50 mg/m2 CDDP on Days 1 and 15 produced 1
complete response and 3 partial responses in 35
evaluable patients with APCa, for an overall response
rate of 11.5% and a median OS of 8.3 months.30 In
another study of 22 evaluable patients with APCa, this
combination regimen yielded 2 complete responses
and 6 partial responses, for an overall response rate of
36.6% and a median OS of 7.4 months.31

Based on these results, the Gruppo Oncologico
dell’Italia Meridionale (GOIM) carried out a multi-
center, prospective, randomized Phase III trial com-
paring the combination of CDDP plus GEM with GEM
alone in the treatment of patients with advanced
and/or metastatic pancreatic carcinomas. The pri-
mary objective of the study was to establish whether
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treatment with CDDP plus GEM was superior to sin-
gle-agent GEM in terms of the time to progression
(TTP) and the CB rate, and the secondary objective
was to compare the OR rates, OS rates, and patterns of
toxicity of the two treatments.

MATERIALS AND METHODS
Patient Selection and Study Design
After approval by the GOIM Scientific Committee, pa-
tients were enrolled into the study if they met the
following inclusion criteria: 1) histologic or cytologic
diagnosis of locally advanced and/or metastatic pan-
creatic carcinoma; 2) bidimensionally measurable dis-
ease according to standard World Health Organization
(WHO) criteria, 3) no previous chemotherapy, hor-
monal therapy, or radiotherapy; 4) age 18 –75 years; 5)
PS ! 50 according to the Karnofsky index; 6) no evi-
dence of congestive heart failure, serious arrhythmias,
or coronary artery disease; 7) absence of severe un-
controlled metabolic, infectious, or neurologic dis-
ease; and 8) absence of other malignant neoplasms
with the exception of adequately treated in situ carci-
noma of the uterine cervix or nonmelanotic skin car-
cinoma. Informed, written consent also was requested
from all patients before their inclusion into the study.

Other requirements included adequate baseline
bone marrow reserve (white blood cell count ! 4000/
mm3, neutrophils ! 1500/mm3, platelets ! 100,000/
mm3, and hemoglobin level ! 10g/dL), adequate he-
patic function (levels of bilirubin and transaminases
" 2.5 times normal values), and adequate renal function
(defined as serum creatinine concentration " 1.5 mg/dL
and blood urea nitrogen " 50 mg/dL). Patients were
excluded from the trial in the presence of brain metas-
tases or any preexisting medical condition of sufficient
severity to prevent full compliance with the study. Geo-
graphic accessibility also was considered a prerequisite
to guarantee correct therapy and follow-up.

Sample size was calculated considering a mean
4-month progression free rate of 25–30% after treat-
ment with GEM alone, as indicated elsewhere in the
medical literature. Hence, each treatment arm had to
enroll 53 patients to demonstrate a 30% improvement
in TTP with the experimental treatment at the signif-
icance level of # error 0.05% with a power of $ 0.8.

Treatment Schedule
Patients were registered centrally at the GOIM head-
quarters at the Oncology Institute of Bari, Italy, and
were randomized to receive GEM alone (Arm A) or
GEM plus CDDP (Arm B). In Arm A, GEM was admin-
istered as a 30-minute intravenous infusion once per
week for 7 consecutive weeks at a dose of 1000 mg/m2

weekly diluted in 250 mL of normal saline solution;
after a 2-week rest, the same treatment was continued

on Days 1, 8, and 15 of a 28-day cycle for 2 cycles. In
Arm B, on Days 1, 8, 15, 29, 36, and 42 of a 7-week
cycle, 1 hour infusion of CDDP was administered at a
dose of 25 mg/m2 weekly diluted in 500 mL of normal
saline to ensure adequate hydration 1 hour before the
administration of GEM at the same dose that was used
in Arm A; on Day 22, only GEM was administered;
after a 2-week rest, treatment was continued on Days
1, 8, and 15 of a 28-day cycle for 2 cycles (Fig. 1).
Antiemetic therapy consisted of anti-HT3 agent and
dexametasone. Granulocyte-colony stimulating factor
was not administered routinely in this study.

Toxicities were graded according to the National
Cancer Institute Common Toxicity Criteria. If multiple
toxicities were observed, then the dose administered
was based on the most severe toxicity experienced.
The dose-adjustment schedule was evaluated at the
beginning of a new administration and was based on
the following criteria: If the absolute neutrophil count
(ANC) was ! 1000/mm3 and platelets were ! 100,000/
mm3, then 100% of the dose was administered. If the
ANC was in the range of 500 –1000/mm3 and platelets
were in the range of 50,000 –100,000/mm3, then 75% of
the dose was administered. If the ANC was " 500/
mm3 and platelets were " 50,000/mm3, then treat-
ment was delayed for 1 week.

Pretreatment Evaluation and Follow-Up
Staging procedures consisted of a complete medical
history and physical examination; electrocardiogram;,
complete peripheral blood cell counts; and serum
chemistry panel, including serum tumor markers (car-
cinoembryonic antigen and Ca19-9). Bidimensionally
measurable disease was determined by chest X-rays,
ultrasonography and/or computed tomographic scan-
ning, and/or nuclear magnetic resonance imaging, as
needed. Elevated carcinoembryonic antigen levels
were not considered measurable disease. Endoscopy
was employed according to patients’ needs. After
withdrawal from the study, patients underwent fol-
low-up examinations every 2 months until death.

Efficacy Assessment
The first evaluation of disease status and CB was per-
formed after the first cycle (seven weekly administra-
tions). Patients who achieved a complete response
(CR) or a partial response (PR) and patients with stable
disease (SD) continued treatment and were reevalu-
ated after 2 28-day cycles. Objective responses (ORs)
were determined according to WHO criteria: a CR was
defined as the complete disappearance of all disease
sites and of all disease-related symptoms with no ev-
idence of new lesions for at least 4 consecutive weeks;
a PR was defined as a reduction ! 50% in the sum of
the products of all measurable lesions without any
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evidence of new lesions; SD was defined as a reduc-
tion " 50% or an increase " 25% in the sum of the
products of the measurable lesions with no evidence
of new lesions; and progressive disease (PD) was de-
fined as an increase ! 25% in 1 or more lesions or the
appearance of new lesions. The time to tumor pro-
gression was estimated from the date of the first treat-
ment to the first evidence of disease progression. Sur-
vival was estimated from the date of the first treatment
to the date of death or last follow-up. Response rates
were provided for evaluable patients and for all pa-
tients according to an intent-to-treat (ITT) analysis.

The CB assessment was based on the measure-
ment of three common signs or symptoms, two of
which (pain and functional impairment) were defined
as primary, and one of which (weight loss) was defined
as secondary. Pain was assessed by pain intensity and
analgesic consumption. Pain intensity was deter-
mined daily by a visual analogic scale, and the weekly
value was defined as the median of all recorded daily
values; an improvement # 50% from baseline that was
sustained for ! 4 weeks was considered a positive
response, assuming a baseline pain score of 30. Anal-
gesic consumption was recorded weekly employing
the following scale: 0, no analgesic consumption; 1,
administration of nonsteroidal anti-inflammatory

drugs; 2, consumption of codeine phosphate; 3, oral
administration of morphine sulfate; 4, parenteral ad-
ministration of morphine; and 5, neurosurgical proce-
dures. A change from a higher level to a lower level
was considered a positive response. When consump-
tion of analgesic drugs was considered within each
level, patients who required an increase in their daily
dose were defined as nonresponders.

Functional impairment was assessed by the
Karnofsky performance scale (PS). Baseline values
were determined weekly by two different investiga-
tors. For patients with a PS of 50, 60, or 70, an im-
provement of # 20 points from baseline that was
sustained for # 4 weeks was considered a positive
response. Weight was measured weekly, and a weight
gain # 7% (excluding third spaces) that was sustained
for # 4 weeks was considered a positive response.
Therefore, a patient was classified as a CB responder if
one of the two primary parameters improved without
deterioration in the others or if the primary parame-
ters were stable and a weight gain # 7% from baseline
was observed.

Statistical Analysis
Objective responses were reported according to an
ITT analysis of evaluable patients. The balance of clin-

FIGURE 1. Treatment schedules. G:
gemcitabine 1000 mg/m2 by 30-minute,
intravenous infusion; C: cisplatin 25
mg/m2 by intravenous infusion.
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ical characteristics between the two groups as well as
differences in OR rates were analyzed applying a chi-
square test for Fisher analysis to a contingency table.
The univariate Kaplan–Meier product-limit analysis
was computer generated and employed to evaluate
TTP and OS. Statistical analysis was performed by the
log-rank test to compare differences in survival data
distribution between the two groups.

RESULTS
Patient Population and Disease Status
A total of 107 patients entered the trial; 54 patients
were randomized to Arm A, and 53 patients were
randomized to Arm B. The main demographic and
clinical characteristics of the enrolled patients are
summarized in Table 1.

Overall, 62 patients were male (58%), and 45 pa-
tients were female (42%), with a median age of 62
years (range, 33–75 years) and a median Karnofsky PS
of 70 (range, 50 –100). Few patients (10.2%) had recur-
rent disease after radical surgery, whereas most pa-
tients had locally advanced and/or metastatic disease.
Seventy-six percent of patients had multiple sites of
disease that included mainly the primary pancreatic
tumor, lymph node disease, and liver metastases in

both groups. The two treatment arms were well bal-
anced in terms of age distribution, PS, disease stage,
sites of disease, and number of sites.

The main disease sites were the primary tumor (92%
of patients in Arm A vs. 87% of patients in Arm B), the
liver (42% of patients in Arm A vs. 49% of patients in Arm
B), and the lymph nodes (38% of patients in both
groups). Twenty-seven patients in Arm A (50%) and 31
patients in Arm B (57%) had metastatic disease, whereas
27 patients in Arm A (50%) and 21 in Arm B (40%) had
locally advanced tumors; multiple disease sites were ob-
served in 35 patients in Arm A (65%) and in 36 patients
in Arm B (68%).

Objective Response, TTP, and OS
In Arm A, 48 of 54 enrolled patients (89%) were avail-
able for objective response evaluation, 3 patients were
not evaluable for response due to toxicity unrelated
withdrawal from treatment before re-evaluation, and
3 patients were not evaluable because of protocol
violation for incomplete reassessment or consump-
tion of alternative drugs. In Arm B, 45 of 53 enrolled
patients (84%) were available for objective response,
and 8 patients were not assessable for the following
reasons: 1 refusal because of treatment-related side
effects, 2 refusals unrelated to toxicity, and 5 protocol
violations because of patient self-administration of
alternative therapies.32

OR rates, CB rates, median TTP, and OS rates are
depicted in Table 2. There was a mean of 1.79 cycles
(8.85 administrations) in Arm A and 2.2 cycles (10.4
administrations) in Arm B. According to an ITT anal-
ysis, 1 CR (1.8%) and 4 PRs (7.4%) were observed in

TABLE 1
Patient Characteristics

Characteristic GEM (%) CDDP and GEM (%)

Enrolled patients. 54 (100) 53 (100)
Gender

Male 27 ( 50) 35 (66)
Female 27 ( 50) 18 (34)

Age (yr)
Median 63 60
Range 43–75 33–71

Karnofsky PS
Median 70 70
Range 50–100 50–100

Stage
II 11 (20) 10 (19)
III 14 (26) 10 (19)
IV 29 (54) 33 (62)

Surgery
Radical 4 (7) 7 (13)
Biopsy 50 (93) 46 (87)

Sites of disease
Pancreas 50 (92) 46 (87)
Liver 23 (42) 26 (49)
Lymph nodes 21 (39) 20 (38)
Lung 3 (5) 2 (4)
Other 5 (9) 3 (6)

Sites
Single 19 (35) 17 (32)
Multiple 35 (65) 36 (68)

GEM: gemcitabine; CDDP: cisplatin; PS: performance status.

TABLE 2
Objective Response Rate, Time to Disease Progression,
and Overall Survival

Variable
GEM
(%)

CDDP and
GEM (%) P value

Objective response
Enrolled patients 54 (100) 53 (100) —
Evaluable patients 48 (89) 45 (85) —

CR 1 (1.8) — —
PR 4 (7.4) 14 (26.4) —
SD 18 (33.3) 16 (30.2) —
PD 25 (46.3) 15 (28.3) —

Objective response rate
Evaluable patient: 10.4 31.1% 0.01
ITT analysis 9.2 26.4 0.02

TTP and OS analysis
Median time to progression (weeks) 8 20 0.048
Median overall survival (weeks) 20 30 0.48

GEM: gemcitabine; CDDP: cisplatin; CR: complete response; PR: partial response; SD: stable disease;
PD: progressive disease; ITT: intent to treat; TTP: time to progression; OS: overall survival.
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Arm A with a 9.2% OS rate (95% confidence interval
[95%CI], 3.0 –20%), 18 patients (33.3%) had SD with a
tumor growth control rate (objective responses plus
SD) of 42.6% (95%CI, 29 –57%), and 25 patients (46.3%)
showed PD. In Arm B, 14 PRs were observed with a
26.4% OR rate (95%CI, 15– 40%), 16 patients (30.2%)
had SD with a tumor growth control rate of 56.6%
(95%CI, 42–70%), and 15 patients (28.3%) had PD. The
difference in the OR rates of the two treatment arms
was statistically significant (P ! 0.02). In the evaluable
patients, the OR rate was 10.4% in Arm A compared
with 31.1 in Arm B. (P ! 0.01).

The median objective response duration was 28
weeks in Arm A (range, 20 –72 weeks) and 31 weeks in
Arm B (range, 26 –90 weeks), and the median duration
of SD was 18.0 weeks and 19.5 weeks, respectively. The
response rate according to disease site was as follows:
for Arm A, primary tumor in 11% of patients, liver in
10% of patients, and lymph nodes in 6% of patients;
for arm B, primary tumor in 29% of patients, liver in
23% of patients, and lymph nodes in 24% of patients.

The median TTP was 8 weeks for Arm A and 20
weeks for arm B; as shown in Figure 2, this difference
was statistically significant (P ! 0.048; hazard ratio,
1.49). Statistical ITT analysis of the median OS showed
a more favorable trend for Arm B, with an OS rate of 20
weeks in Arm A and 30 weeks in Arm B: however, this
difference did not attain statistical significance (P
! 0.48; Table 2). In Arm A, responders had a median
survival of 46 weeks compared with 20 weeks for non-
responders (P ! 0.08). In arm B, the median survival of
responders was 39 weeks compared with 20 weeks for
nonresponders (P ! 0.01). Seventeen patients were
alive at 6 months (31.5%), and 6 patients (11%) were
alive at 12 months in Arm A; whereas 25 patients (47%)
were alive at 6 months, and 6 patients (11.3%) were
alive at 12 months in Arm B.

CB
Forty-three of 54 patients (80%) enrolled in Arm A
(GEM) and 38 of 53 patients (72%) enrolled in Arm B
(GEM plus CDDP) were evaluable for CB assessment,
as shown in Table 3. In the GEM arm, 32 patients
(74%) were evaluable for both primary parameters
(i.e., pain and PS), 9 patients (21%) were evaluable
only for pain, and 2 patients (5%) were evaluable only
for PS. In the combination arm, 19 patients (50%) were
evaluable for both pain and PS, 16 patients (42%) were
evaluable only for pain, and 3 patients (8%) were
evaluable only for PS. Both pain and PS improved in
11 patients who were treated with GEM alone, and 9
additional patients demonstrated an improvement in
pain without deterioration of PS; another patient
showed a weight increase # 7% with no change in
pain or PS. Hence, 21 patients (49%) were classified
globally as CB responders in Arm A. In the combina-
tion arm, both pain and PS improved in 3 patients,
whereas 16 patients showed a decrease in pain with-
out deterioration of PS, and 1 patient showed a weight
increase # 7% with no change in pain and PS. Thus, 20
patients (52.6%) were classified globally as CB re-
sponders in Arm B. Improvement in the CB parame-
ters was observed in both treatment groups after the
fourth week of administration.

Toxicity
In total, 53 patients in Arm A and 51 patients in Arm B
were evaluable for toxicity. Three patients (one patient
in Arm A and two patients in Arm B) were not assess-
able because of protocol violation consisting of the
consumption of alternative antineoplastic drugs since
the first administration of chemotherapy. The main
toxicities recorded are listed in Table 4.

The two treatments generally were tolerated very
well by most patients, and no treatment-related
deaths were observed. Overall, the most frequent tox-
icities were represented by gastrointestinal and hema-

FIGURE 2. Time to disease progression in the two treatment arms. GEM:
gemcitabine; CDDP: cisplatin.

TABLE 3
Results of the Clinical Benefit Analysis

Variable
GEM
(%)

CDDP and
GEM (%) P value

Evaluable for clinical benefit 43 38 —
Pain and performance 32 (74) 19 (50) —
Only pain 9 (21) 16 (42) —
Only performance 2 (5) 3 (8) —

Responders 21 (49) 20 (53) NS
Pain 9 16 —
Pain and performance 11 3 —
Weight 1 1 —

GEN: gemcitabine; CDDP: cisplatin; NS: not significant.
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tologic side effects and flu-like syndrome. The main
differences between the two arms were noted in the
incidence of Grade 1–2 nausea and emesis (Arm A,
51%; Arm B, 65%), Grade 1–2 leukopenia (Arm A, 47%;
Arm B, 59%), Grade 1–2 neutropenia (Arm A, 7%; Arm
B, 12%), and Grade 3– 4 neutropenia (Arm A, 9%; arm
B, 18%). None of these differences was statistically
significant. Grade 3– 4 diarrhea was absent in Arm A,
whereas it had a 4% incidence rate in Arm B. Grade
1–2 asthenia was reported more frequently in Arm B
than in Arm A (24% vs. 9%, respectively) together with
alopecia (Arm A, 2%; Arm B, 12%). The difference in
the incidence of Grade 1–2 asthenia was statistically
significant (P ! 0.046). No difference was observed
between the two arms for anemia, thrombocytopenia,
mucositis, and diarrhea.

DISCUSSION
To our knowledge, the current study is the first pro-
spective, randomized Phase III trial comparing single-
agent GEM with combined GEM plus CDDP in the
treatment of patients with APCa. Currently, GEM is
considered the standard treatment for patients with
APCa by most oncologists on the basis of the results
obtained in Phase II–III trials reporting a CB response
in 23– 40% of patients, a major OR rate ranging from
5.4% to 16.6%, disease stabilization in 19 – 40% of pa-
tients, and a median survival ranging from 3.9 months
to 6.3 months. The Investigational New Drug Treat-
ment Program reported a 12% OR rate, including 14
clinical CRs, in 982 patients with APCa who were
treated with single-agent GEM. The survival data from
2380 patients showed that the median survival was 4.8

months, with a 1-year survival rate of 15%.33 Com-
pared with single-agent 5-FU, GEM alone was signif-
icantly more effective in terms of CB and OS.22

Recently, to improve the clinical results of single-
agent GEM, some Phase II trials have evaluated the
efficacy of combinations of GEM with other drugs that
were shown to be synergistic in vitro, such as 5-FU
and CDDP. Overall, in combination with 5-FU with or
without FA, GEM seems to be active in terms of dis-
ease stabilization and OS, but it does not obtain a
significant OR rate, and it is associated with a toxicity
pattern, the severity of which depends in part on the
5-FU administration schedule. Hidalgo et al.34 tested
GEM 700 –1000 mg/m2 on a weekly schedule plus
5-FU 200 mg/m2 per day administered as a protracted
venous infusion and achieved a 19% OR rate, a median
TTP of 7.4 months, and an OS of 10.3 months, with a
significant incidence of Grade 3– 4 hematologic and
gastrointestinal toxicities. Cascinu et al.35 employed
5-FU 600 mg/m2 and GEM 1000 mg/m2 weekly for 3
weeks out of every 4 weeks in 54 patients with APCa
and obtained a 6% OR rate and a 63% SD rate, with a
median OS of 7 months. Louvet et al.36 employed GEM
1000 –1500 mg/m2 plus FA 400 mg/m2 in a 2-hour
infusion followed by a bolus of 400 mg/m2 5-FU and
3000 mg/m2 as a 48-hour continuous venous infusion
in a series of 48 evaluable patients, achieving an ob-
jective response in 19% of the patients and CB in 50%,
with a median TTP of 4.5 months and a median OS of
8 months. Grade 3– 4 neutropenia was observed in
23% of cycles, Grade 3– 4 thrombocytopenia and mu-
cositis were observed in 6% of cycles, and severe di-
arrhea was observed in 2.5% of cycles. GEM also has
been tested in combination with taxotere without any
significant results, with an OR rate of about 7%. The
combination of GEM with taxotere or epirubicin
yielded a 7–21% OR rate but with high hematologic
toxicity.37,38

Heinemann et al.30 used GEM 1000 mg/m2 per
week for 3 weeks and CDDP 50 mg/m2 on Days 1 and
15 every 4 weeks in 35 evaluable patients with APCa
and achieved an OR rate of 11.5% and an SD rate of
57%; the TTP was 4.3 months, and the median OS was
8.2 months. A similar schedule was employed by
Philip et al.,31 who reported a 36.4% OR rate and a 27%
SD rate in 22 evaluable patients, with a TTP of 6.2
months and a median OS of 7.4 months.

In the current study, the weekly administration of
CDDP was chosen to optimize the potential synergism
between CDDP and GEM. The two treatment arms
were well balanced in terms of general demographic
and clinical characteristics, with the exception of a
slightly greater number of female patients in Arm A.
The median TTP in the combination arm was twice as
long as the TTP recorded in the GEM alone arm (20

TABLE 4
Toxicity Recorded According to the National Cancer Institute
Common Toxicity Criteria

Toxicity

GEM (%)
(n ! 53 patients)

CDDP and GEM (%)
(n ! 51 patients)

Grade 1–2 Grade 3–4 Grade 1–2 Grade 3–4

Mucositis 2 (4) 1 (2) 3 (6) —
Diarrhea 5 (9) — 5 (10) 2 (4)
Nausea/emesis 27 (51) 1 (2) 33 (65) 1 (2)
Leukopenia 25 (47) 2 (4) 30 (59) 2 (4)
Neutrophils 4 (7) 5 (9) 6 (12) 9 (18)
Anemia 12 (23) 2 (4) 14 (27) 3 (6)
Platelets 15 (28) 1 (2) 16 (31) 1 (2)
Transaminases 8 (15) 1 (2) 7 (14) —
Fever 5 (9) — 5 (10) —
Alopecia 1 (2) — 6 (12) —
Flu-like syndrome 13 (25) — 6 (12) —
Asthenia 5 (9) — 12 (24) —
Cutaneous — — 2 (4) —

GEM: gemcitabine; CDDP: cisplatin.

908 CANCER February 15, 2002 / Volume 94 / Number 4



weeks vs. 8 weeks). This difference was statistically
significant (P ! 0.048). According to an ITT analysis,
the OR rate was 9.2% in the single-agent GEM arm and
26.4% in the GEM plus CDDP combination arm. This
difference also was statistically significant (P ! 0.02).
Eighteen patients (33.3%) in Arm A (GEM alone) and
16 patients (30.2%) in Arm B (GEM plus CDDP) had
SD, with a tumor growth control rate of 42.6% in Arm
A and 56.7% in Arm B. The median OS in the two
treatment arms also was different: 20 weeks in the
single-agent GEM arm and 30 weeks in the combina-
tion arm. Despite this trend, the difference did not
reach statistical significance. The two treatments
showed a similar efficacy in terms of CB: twenty-one
of 43 patients (49%) in Arm A and 20 of 35 patients
(52.6%) in Arm B were classified as responders.

The 9.2% OR rate and the 20-week (5 months)
median OS obtained with single-agent GEM in the
current study are in the range reported in the medical
literature and are close to the 12% OR rate and the
4.8-month OS reported in the review by Storniolo et
al.33 The activity of GEM plus CDDP in this study
clearly was better compared with the activity of single-
agent GEM in terms of median TTP and OR rate. The
results achieved in the GEM plus CDDP arm are sim-
ilar to those reported in the Phase II trials by Heine-
mann et al.30 and Philip et al.31 in terms of the tumor
growth control rate (57% vs. 68% vs. 64%, respective-
ly), median TTP (5.0 months vs. 4.3 months vs. 6.2
months, respectively), and median OS (7.5 months vs.
8.2 months vs. 7.4 months, respectively). Moreover,
more than 50% of patients experienced a CB response.

The toxicity observed with the CDDP plus GEM
regimen in our study seems to be lower than the
toxicity reported by Heinemann et al.30: low percent-
ages of Grade 3– 4 leukopenia (4%), neutropenia
(18%), anemia (6%), and diarrhea (4%) were reported
in our study, whereas Heinemann et al. and Philip et
al.31 reported neutropenia in 35% and 46% of their
patients, respectively, thrombocytopenia in 29% and
54%, anemia in 13% and 42%, and nausea and emesis
in 13% and 19%. These differences in the severity of
toxicity most likely are related to the different doses
employed and the modality of CDDP administration.

In our study, both treatments were well tolerated
globally. Although nausea and emesis, leukopenia,
and neutropenia were slightly more frequent in the
combination arm (Arm B), the differences were not
clinically significant.

The results presented here demonstrate that the
GEM plus CDDP combination is more effective than
GEM alone against APCa at least in terms of median
TTP and OR rate, whereas no differences were re-
corded in the CB rate or the median OS. Considering
the natural history of this disease and the poor results

obtained with the traditional treatments, the longer
median TTP observed in our study, at least in our
opinion, is quite an interesting result. The fact that
there was no significant difference in median OS, de-
spite the favorable trend registered in the combination
arm, may be related to treatment withdrawal after 4
months of weekly administrations even in responding
patients with a good PS. Furthermore, because the
primary objective of the current study was to demon-
strate an improvement in TTP, the size of the popu-
lation enrolled clearly was not large enough to dem-
onstrate any statistical advantage in terms of OS.

Data from the current study also confirmed that the
CB response was not related to the objective response, as
reported previously in other studies that employed GEM
alone, especially when pain symptoms were considered.
In patients with pancreatic carcinoma, pain is a conse-
quence of tumor location rather than tumor bulk; there-
fore, even a small reduction in tumor size can lead to a
significant CB improvement.

In conclusion, GEM plus CDDP on a weekly
schedule was more active than single-agent GEM in
patients with APCa in terms of TTP and overall re-
sponse rates, with a low Grade 3– 4 toxicity. Results
concerning CB and OS rates, despite the favorable
trend observed with the combination regimen, were
not statistically different from the rates achieved with
GEM alone. Therefore, this schedule may represent an
optimal treatment for patients with advanced pancre-
atic carcinoma and may be used as a reference sched-
ule when designing new regimens and for planning
future Phase III trials.
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