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BACKGROUND. An Investigational New Drug (IND) treatment program allows pa-

tients access to a drug that has shown activity against a serious or life-threatening

disease prior to full Food and Drug Administration (FDA) review and approval. This

treatment IND program, in which patients with locally advanced or metastatic

pancreatic carcinoma were treated with gemcitabine, began in 1995.

METHODS. Eligibility criteria were #1 prior chemotherapy regimen; a Karnofsky

performance status (KPS) of $50; and adequate bone marrow, liver, and renal

function. Gemcitabine was given at a dose of 1000 mg/m2 weekly 3 7 followed by

a week of rest, then weekly 3 3 every 4 weeks thereafter. In this program, disease-

related symptom improvement (DRSI) was defined retrospectively as 1) improve-

ment in pain (on a 7-point scale) and/or analgesic class (e.g., morphine improving

to codeine) and/or KPS ($20 points), or 2) stability of these three parameters with

a 7% increase in weight from baseline.

RESULTS. A total of 3023 patients enrolled. At baseline, 80% of them had Stage IV

disease, and 84% had a baseline KPS $ 70. The median age was 65 years, and 56%

of the patients were male. The cumulative DRSI response rate after the fourth cycle

was 18.4%. Of 982 patients with tumor response data, there were 14 with complete

response and 104 with partial response, for an overall response rate of 12.0% (95%

confidence interval [CI], 10.0 –14.0%). For 2380 patients with survival data, the

median survival was 4.8 months (95% CI, 4.5–5.1 months) and the 12-month

survival was 15%. Gemcitabine was well tolerated; only 4.6% of discontinuations

were due to adverse events.

CONCLUSIONS. Notable disease-related symptom improvement and survival were

seen with gemcitabine in this large, compassionate-use setting, and these findings

were in agreement with those of earlier registration trials. Cancer 1999;85:1261– 8.

© 1999 American Cancer Society.
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Patients with locally advanced and metastatic pancreatic carci-
noma have a poor prognosis and suffer debilitating disease-re-

lated symptoms. Historically, single-agent 5-fluorouracil (5-FU) has
been a frequently used treatment that has produced tumor response
rates in the range of 0 –19% (since 1985 when computed tomography
[CT] assessment of tumor response became standard) and a median
survival of 4.2–5.5 months.1 A review of the literature on investiga-
tional new drugs (28 Phase II trials involving 25 agents) showed that,
to date, there has been no improvement in patient outcome, with a
median objective response rate of 0% (range, 0 –14%) and a median
survival of 3 months (range, 2– 8.3 months).2
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Gemcitabine (GEMZAR; Eli Lilly and Company,
Indianapolis, IN) is a novel nucleoside analog with
activity across a broad range of solid tumors.3 The
activity of gemcitabine in pancreatic carcinoma was
assessed in early Phase II trials. In a United States
study of 44 patients, Casper and colleagues reported
an objective response rate of 11% and a median sur-
vival of 5.6 months.4 In a European study of 34 pa-
tients, Carmichael and colleagues reported a tumor
response rate of 6.3% and a median survival of 6.3
months.5 Both study groups reported symptomatic
improvements in their patients that were greater than
suggested by the objective tumor response rates.
These improvements were seen in pain (reductions in
both pain severity and analgesic requirement) and in
performance status. Two controlled registration stud-
ies were designed specifically to evaluate the effect of
gemcitabine on disease-related symptoms. Both of
these trials showed that about one-fourth of patients
experienced improvement in disease-related symp-
toms.6,1 This paper reports the results of a compas-
sionate-use Investigational New Drug (IND) treatment
protocol with the primary objective of providing treat-
ment for pancreatic carcinoma patients and a second-
ary objective of collecting data from a large patient
cohort representative of patients with pancreatic car-
cinoma in a typical clinical setting.

METHODS
The purpose of an IND treatment program, which is
permitted by the Food and Drug Administration
(FDA), is to facilitate the availability of promising new
drugs to desperately ill patients as early in the drug
development process as possible, before general mar-
keting begins, and to obtain additional data on the
drug’s safety and effectiveness. There are four criteria
for an IND treatment program: 1) The drug is intended
to treat a serious or immediately life-threatening dis-
ease; 2) there is no comparable or satisfactory alter-
native drug or other therapy available to treat that
stage of the disease in the intended patient popula-
tion; 3) the drug is under investigation in a controlled
clinical trial under an IND, or all clinical trials have
been completed; and (4) the sponsor of the controlled
clinical trial is actively pursuing marketing approval of
the investigational drug with due diligence.

This IND treatment program involved 3023 pa-
tients and investigators at 882 study centers in the
United States. Patients were treated between March
1995 and June 1996, at a time when the new drug
application for gemcitabine (GEMZAR) was being re-
viewed by the FDA. Informed consent was obtained
from all patients.

In this open-label, single-arm program, patients

had to have histologic or cytologic diagnosis of locally
advanced (Stage II or III) or metastatic (Stage IV) pan-
creatic carcinoma that was not amenable to surgery.
Patients had to have received at most one prior che-
motherapy regimen and no other form of cancer ther-
apy in the 4 weeks preceding entry. Patients with
radiosensitizing 5-FU were allowed into the program,
because it was determined not to be chemotherapy in
the true sense. Other inclusion criteria were adequate
bone marrow reserve (leukocytes $ 3500 3 106/liter,
thrombocytes $ 100,000 3 106/liter, hemoglobin $

9g/dL, hematocrit $ 27%); adequate liver function
(patients were excluded if they had bilirubin eleva-
tion . 2.0 mg/dL or alanine transaminase/aspartate
transaminase elevations $ 5 times the upper limit of
normal) and renal function (patients were excluded if
creatinine . 1.5 mg/dL); calcium within 10% of nor-
mal; baseline Karnofsky performance status (KPS)
$50; age $ 18 years; and life expectancy $ 12 weeks.

Gemcitabine (1000 mg/m2) was administered in-
travenously over 30 minutes. During cycle 1, gemcit-
abine was given once weekly for up to 7 weeks, before
a mandatory rest period of 1 week. In subsequent
cycles, gemcitabine was given once weekly for 3
weeks, followed by a rest period of 1 week. Patients
were allowed to remain on the study until disease
progression or unacceptable drug toxicity was noted
or until the patient or physician requested withdrawal.
When gemcitabine was approved for marketing by the
FDA (May, 1996), enrollment was closed, and all re-
maining patients were discontinued from the IND
treatment program within 1 month, transferring their
treatment to a nonexperimental setting.

Standard World Health Organization (WHO) cri-
teria were used to assess tumor response in patients
with measurable disease. Response assessments were
made by individual investigators and were not subject
to independent review. The patient’s perception of
average pain was scored monthly by the patient using
a 7-point scale: 1 5 none, 2 5 slight, 3 5 mild, 4 5
moderate, 5 5 moderately severe, 6 5 severe, and 7 5
unbearable. Analgesic requirement was scored by us-
ing a 6-point scale: 0 5 no analgesics; 1 5 aspirin,
acetaminophen; 2 5 codeine, propoxyphene, penta-
zocine/naloxone; 3 5 oral hydromorphone, metha-
done, oxycodone/aspirin, morphine; 4 5 parenteral
opiates; and 5 5 neurosurgical procedures.

Only one category was entered. In cases in which
a patient took a combination of analgesics, the score
corresponding to the drug(s) with the highest potency
was generally entered.

After each cycle, the following assessments were
made: KPS, analgesic requirement, average pain in-
tensity, and occurrence and nature of any serious
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adverse events. When patients were discontinued
from the study, the following assessments were made:
best tumor response, time to death or progressive
disease, and overall change in KPS and pain. If pa-
tients discontinued therapy for any reason other than
death, then investigators were requested to provide 3
months’ follow-up data.

To assess the composite treatment effect on
symptoms, disease-related symptom improvement
(DRSI) was assessed at the beginning of each cycle.
DRSI was similar in intent to the clinical benefit re-
sponse (CBR) measured in the registration trials of
gemcitabine7 but was determined retrospectively by
using data points that would be collected routinely by
physicians in the treatment of patients with pancreatic
carcinoma. Patients were classified as DRSI respond-
ers if, compared with baseline, they had 1) an im-
provement in one or more of the following parameters
(without any worsening in any other): pain and/or
analgesic class (e.g., morphine improving to codeine),
and/or KPS ($20 points); or 2) stability compared with
baseline in all three parameters described above plus
an increase in weight of $7%. The following statistical
methods were used: median Kaplan–Meier estimates
and confidence intervals (CI)8 for time-to-event vari-
ables and CIs9 for tumor response rates.

RESULTS
Collection of Data
The IND treatment program involved 882 study cen-
ters and a total of 3023 patients. The program ran from
March 1995 to June 1996. Given the nature of this
program, the number of observations made for any
given end point varied based on the number of com-
pleted records returned by the investigators. In the
results reported below, patient numbers vary accord-
ing to the specific data point in question.

Patient Population
Table 1 shows that the patients represented a standard
sampling of patients with advanced pancreatic carci-
noma: Eighty percent of patients entered with Stage IV
disease, and 84% had a baseline KPS $ 70.

Gemcitabine Administration
For all patients in whom dosing data were recorded
(n 5 2015), the median dose of gemcitabine actually
administered per visit was 1000 mg/m2. The 10th and
90th percentiles were 905 and 1014 mg/m2, respec-
tively.

Survival
At the time of data cut off, survival data were available
for 2380 patients; however, the survival times for 57%
of these 2380 patients were censored (e.g., patients
were lost to follow-up). Figure 1 shows the Kaplan–
Meier survival curve for all patients. Median survival
was 4.8 months (95% CI, 4.5–5.1 months). Probability

TABLE 1
Patient Characteristics

Characteristic No. of patients Patients (%)

Gender
Male 1401 56
Female 1098 44

Median age (yrs) 2501 65
Karnofsky performance status

50 140 6
60 227 9
70 521 21
80 643 26
90 682 28
100 185 8

Disease stage
II 177 7
III 316 13
IV 1989 80

Ethnic group
Caucasian 2182 87
African American 199 8
Hispanic 84 3

Prior chemotherapya

None 1588 63
$1 937 37

a Approximately 1% of patients in the program received more than one prior chemotherapy regimen for

pancreatic carcinoma.

FIGURE 1. Kaplan–Meier survival curve (all patients, n 5 2380).
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of survival was 41% at 6 months, 22% at 9 months, and
15% at 12 months.

Disease Progression
At the time of data cut off, disease progression data
were available for 2012 patients; however, the time to
disease progression for 31% of these 2012 patients was
censored. Median time to disease progression was 2.7
months (95% CI, 2.6 –2.7 months).

Tumor Responses
At the time of data cut off, tumor response data were
available for 982 patients. Response assessments were
made by individual investigators and were not subject
to independent review. There were 14 patients (1.4%)
with complete responses and 104 patients (10.6%)
with partial responses, for an overall response rate of
12.0% (95% CI, 10.0 –14.2%).

Symptom Benefit
Figure 2 shows the changes in analgesic requirement,
pain intensity, KPS, and weight. By the end of each of
cycles 1– 4, improvement in pain intensity of any
amount was reported by 31%, 41%, 41%, and 43% of
patients, respectively. These improvements in pain

intensity were accompanied by changes in the class of
analgesic required by patients, which improved in
14% of patients by the end of cycle 1 and in 20%, 21%,
and 24% of patients by the end of cycles 2– 4, respec-
tively. Similarly, there were improvements in KPS in
4%, 7%, 8%, and 10% of patients by the end of cycles
1– 4, respectively.

The cumulative proportions of patients experienc-
ing DRSI in the first four cycles are provided in Table
2. Patients who experienced DRSI at any given cycle
were considered DRSI responders at all subsequent
cycles. However, patients missing DRSI components
for any reason (e.g., study discontinuation) were con-
sidered nonresponders. Hence, a total of 18.4% of
patients had experienced DRSI by cycle 4.

Correlation of Efficacy Parameters to Baseline Factors
Efficacy parameters were analyzed by various patient
factors measured at baseline, including prior chemo-
therapy status (none vs. one or more), disease stage
(Stage II/III vs. Stage IV), age (age # 65 vs. age . 65),
gender, and ethnic origin. Table 3 provides the results
of this analysis, and Figures 3–5 show Kaplan–Meier
survival curves by KPS, disease stage, and prior ther-
apy, respectively.

The median survival was markedly longer in pa-
tients with KPS $ 70 than in patients with KPS , 70
(5.5 vs. 2.4 months). Similarly, the median time to
progression was longer in patients with KPS $ 70 than
in patients with KPS , 70 (2.9 vs. 1.7 months). Disease
stage also was a prognostic factor for the time-to-
event data. The median survival was longer in patients
with Stage II/III disease than in those with Stage IV
disease (6.6 vs. 4.4 months). Similarly, the median
time to progression was longer in patients with Stage
II/III disease than in patients with Stage IV disease (4.1
vs. 2.5 months). The median survival was higher in
chemonaive patients (5.1 months) than in patients
who had received prior therapy (4.4 months). Only
disease stage had a prognostic correlation to DRSI
response, and clinically significant symptom improve-
ments were observed in all types of patient. Age, gen-

FIGURE 2. Change in disease-related symptoms with treatment.

TABLE 2
Disease-Related Symptom Improvementa

Cycle completed No. responders (%)

1 334 (13.5)
2 411 (16.6)
3 444 (18.0)
4 455 (18.4)

a Patients evaluated after four cycles.
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der, and ethnic origin had no clinically significant
effect on any of the patient outcomes.

Adverse Events
Discontinuation data were available for 2140 patients.
Only 4.6% of these discontinuations were due to ad-
verse events. Table 4 shows the most frequent events
recorded in the serious adverse event database as of
October, 1997. Apart from deaths and hospitalizations
expected in patients due to progressive pancreatic
carcinoma, the most serious adverse events were fe-
ver, pain, and asthenia. Vomiting, nausea, and nau-
sea/vomiting each were reported in less than 4% of
patients.

DISCUSSION
Patients with locally advanced or metastatic pancre-
atic carcinoma have a poor prognosis. Burris and col-
leagues1 report that single-agent 5-FU produces tu-
mor response rates ranging from 0% to 19% and a
median survival of 4.2–5.5 months. Thus, the search
goes on for new agents with improved activity in this
disease.

Pancreatic carcinoma also is a particularly debil-

itating disease, producing pain in greater than 75% of
patients, weight loss in 95%, anorexia in 64%, and
nausea in 50% as well as depression, weakness, and
impaired performance status in a significant number
of patients.10,11 Because most patients present with
incurable disease, treatment is palliative, and symp-
tom improvement assumes greater importance. The
National Cancer Institute (NCI) and the FDA have
accepted that the relief of tumor-related symptoms
itself is a noteworthy goal of carcinoma treatment.12

Pancreatic carcinoma provides an appropriate clinical
setting in which to examine these alternative end
points.

In an early trial of gemcitabine in pancreatic car-
cinoma, Casper et al. recognized the potential impact
of treatment on tumor-related symptoms.4 Those in-
vestigators found that a number of patients had a
reduction in pain, were able to reduce their analgesic
requirement, experienced an improvement in perfor-
mance status, and were able to resume normal daily
activities. Consequently, Eli Lilly and Company estab-
lished two registration trials with the stated primary
objective of assessing clinical benefit, a measure of
disease-related symptoms, based on pain, KPS, and

TABLE 3
Corelation of Efficacy to Baseline Factorsa

Factor
Median survival
time (mos)

Median time to
disease
progression
(mos)

DRSI response after
four cycles (%)

Best tumor response
(CR1PR%)

Prior chemotherapyb

None 5.1 (1489)c 2.8 (1268) 20 (1513) 13 (594)
$1 4.4 (874)c 2.6 (744) 17 (882) 10 (388)

KPS
$70 5.5 (1963)c 2.9 (1649)c 19 (1983) 12 (854)
,70 2.4 (338)c 1.7 (291)c 18 (344) 10 (90)

Stage
II/III 6.6 (472)c 4.1 (402)c 24 (477)d 12 (204)
IV 4.4 (1863)c 2.5 (1585)c 18 (1882)d 12 (764)

Age (yrs)
#65 4.8 (1169) 2.7 (987) 20 (1169) 10 (511)
.65 4.8 (1181) 2.8 (1012) 19 (1195) 14 (463)

Gender
Female 4.9 (1035) 2.8 (885) 19 (1044) 13 (419)
Male 4.8 (1314) 2.6 (1113) 19 (1329) 11 (555)

Ethnic origin
African American 4.9 (183) 2.5 (157) 19 (188) 11 (71)
Caucasian 4.8 (2060) 2.7 (1755) 19 (2078) 13 (856)
Hispanic 5.6 (77) 3.3 (61) 23 (78) 3 (31)

DRSI: disease-related symptom improvement; CR: complete response; PR: partial response; KPS: Karnofsky performance status.
a Sample size available for analysis is in parentheses.
b Approximately 1% of patients in the program received more than one prior chemotherapy regimen for pancreatic carcinoma.
c P , 0.05, log-rank test between prognostic factor strata.
d P , 0.05, chi-square test between prognostic factor strata.
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dry weight gain. These trials showed that about one-
quarter of patients were clinical benefit responders.6,1

It was against this background that the IND treatment
program was established to provide access to gemcit-
abine pending full FDA approval. This experience pro-
vided important information on the efficacy, toxicity,

and tolerability of gemcitabine in a large number of
patients treated in a community setting. Limited data
collection requirements enabled 882 physicians to
treat more than 3000 patients in a period of 16
months, an experience far more extensive than would

FIGURE 3. Kaplan–Meier curve survival by baseline Karnofsky performance

status.

FIGURE 4. Kaplan–Meier curve survival by disease stage.

FIGURE 5. Kaplan–Meier curve survival by prior therapy.

TABLE 4
Toxicity Reported—Most Frequent Events Recorded in the Serious
Adverse Event Database (3023 patients)a

Event term No. of reports Incidence (%)

Pancreatic carcinoma deaths and hospitalizations 1000 33.1
Fever 221 7.3
Pain 206 6.8
Asthenia 181 6.0
Abdominal pain 165 5.5
Dyspnea 151 5.0
Dehydration 137 4.5
Vomiting 119 3.9
Nausea and vomiting 119 3.9
Nausea 116 3.8
Anorexia 110 3.6
Surgical procedureb 106 3.5
Deep thrombophlebitis 98 3.2
Jaundice 96 3.2
Ascites 89 2.9
Edema 87 2.9
Anemia 84 2.8
Sepsis 73 2.4
Gastrointestinal hemorrhage 72 2.4

a Events reported irrespective of causality.
b Mostly surgery required for palliation of progressive pancreatic carcinoma, e.g., stent replacements

for bile duct drainage or cholangitis, thoracentesis, pleural parencentesis.
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have been possible through the conduct of a formal
clinical trial.

The data collected were used in a composite mea-
sure of symptom palliation, which was termed DRSI.
This measure is similar in intent to the CBR measured
in the registration trials, but it has fewer specific re-
quirements and, thus, was more feasible in such a
broadly implemented program.

The baseline characteristics of patients in the two
registration trials and the IND treatment program are
similar (Table 5): About 80% of patients had Stage IV
disease, and 84% had a KPS $ 70. This allows note-
worthy comparisons to be made.

In the IND treatment program, 18.0% of 2471 pa-
tients were classified as DRSI responders after 4
months. In the two registration trials, CBR was seen in
23.8% and 27.0% of patients (Table 5). Although CBR
and DRSI should not be compared directly, and al-
though the two registration trials are not comparable
with this IND treatment study, both CBR and DRSI
suggest that gemcitabine does improve disease-re-
lated symptoms in a subset of patients under investi-
gation. This is unlikely to be a placebo effect, because,
in the randomized study, CBR was significantly greater
(P 5 0.0022) with gemcitabine (23.8%) than with 5-FU
(4.8%).1

It is noteworthy that the improvement in pain
intensity (Fig. 2) was seen in conjunction with a re-
duction in overall analgesic requirement, as suggested
by a shift in the class of analgesics required to control

pain (e.g., morphine to codeine). Both of these im-
provements are of real value to patients.

The median survival in chemonaive patients who
were treated on this trial was 5.1 months, which is
consistent with the survivals reported in gemcitabine-
treated patients by Burris et al.1 (5.7 months), Casper
et al.4 (5.6 months), and Carmichael et al.5 (6.3
months). The median survival with gemcitabine in
previously treated patients has been reported as 3.9
months, which is consistent with the finding of a 4.4-
month median survival in this trial.6

In the IND treatment program, gemcitabine was
well tolerated, with only 4.6% of discontinuations be-
ing due to toxicity. Only serious adverse advents were
collected in the IND treatment program. WHO-graded
toxicity profiles have been reported for the two pan-
creatic carcinoma registration trials1,6: manageable
neutropenia (no neutropenic fever); thrombocytope-
nia (no Grade 4); nonspecific, flu-like symptoms (tran-
sient and treatable with acetaminophen); transient
nausea and vomiting; and very little hair loss. An ex-
tensive safety overview for gemcitabine in 790 patients
has been reported previously.13 In addition to prom-
ising survival results and symptom improvement as
measured by DRSI, objective responses also were ob-
served by individual investigators in this IND treat-
ment program.

Gemcitabine is the first new therapy for patients
with advanced pancreatic carcinoma in more than 30
years. The results of this extensive IND treatment pro-
gram support the positive survival and symptom im-
provement findings of the two registration trials. Stud-
ies to evaluate gemcitabine in patients with earlier
stages of pancreatic carcinoma and to evaluate gem-
citabine in combination with surgery, radiation, and
other cytotoxic drugs have been initiated. These trials
will help to further define, and possibly extend, the
utility of this new antineoplastic drug against this dev-
astating disease.
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