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BACKGROUND. This randomized trial was designed to investigate the feasibility,

toxicity, and activity of two different schedules of gemcitabine plus cisplatin in

previously untreated patients with advanced (International Union Against Cancer

(UICC) Stage IIIB–IV) nonsmall cell lung carcinoma (NSCLC).

METHODS. From February 1997 to September 1998, 82 patients with advanced

NSCLC were entered onto the study and were randomized to gemcitabine 1000

mg/m2 on Days 1, 8, and 15 plus cisplatin 80 mg/m2 on Day 2 (arm A) or Day 15

(arm B) every 28 days.

RESULTS. All the patients were assessable for toxicity (arm A/arm B: 151/177 cycles;

median, 4 of 5 cycles per patient), and the following Grade 3–4 toxicities were reported

(percentage of cycles in arm A vs. arm B): anemia, 7.9% and 2.3% (P , 0.05); leuko-

penia, 6.0% and 6.7%; thrombocytopenia, 15.0% and 1.6% (P , 0.01); no World Health

Organization (WHO) Grade 3–4 nonhematologic toxicities were observed. These side

effects led to gemcitabine dose reductions in 35.1% of courses in arm A and 22.0% of

courses in arm B (P , 0.05) and to gemcitabine omissions in 28.5% of courses in arm

A versus 7.3% of courses in arm B (P , 0.01). Dose intensities (DIs) of gemcitabine

were 607.5 mg/m2/week in arm A and 711.6 mg/m2/week in arm B (P , 0.01); DIs of

cisplatin were 18.1 mg/m2/week in arm A and 18.8 mg/m2/week in arm B. The total

delivered doses of gemcitabine were 9315.5 mg/m2 in arm A and 12,631.0 mg/m2 in

arm B (P , 0.01); the total delivered doses of cisplatin were 277.1 mg/m2 in arm A and

333.0 mg/m2 in arm B (P , 0.01). Response rates according to intention to treat were

40.4% (95% confidence interval [CI], 25.5–55.3) in arm A and 45% (95% CI, 29.5–60.5)

in arm B. The overall median duration of response was 7.4 months; the median time

to disease progression was 6 months (95% CI, 3–9) in arm A and 9 months (95% CI,

4–14) in arm B (P , 0.02); the median overall survival was 10 months (95% CI,

7.0–12.5) in arm A and 17 months (95% CI, 13.0–21.6) in arm B (P , 0.01); the 1-year

survival rates were 34% and 63%, respectively.

CONCLUSIONS. Our data show that arm B (cisplatin on Day 15) is less toxic than arm

A (cisplatin on Day 2) and allows the administration of significantly higher total

doses and dose intensities of chemotherapy. No significant differences in response

rates were observed between the two schedules; patients on arm B experienced a

significantly more prolonged progression free and overall survival; however, the

study was not powered to detect differences in these outcomes. Cancer 2000;89:

1714 –9. © 2000 American Cancer Society.
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Lung carcinoma is a major public health problem in North America
and Europe.1,2 Nonsmall cell lung carcinoma (NSCLC) accounts

for approximately 75– 80% of all primary malignant lung tumors; most
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patients present with locally advanced or metastatic
disease, and most of them are candidates for chemo-
therapy.3 A metaanalysis of cisplatin-based chemo-
therapy versus best supportive care in advanced
NSCLC has documented a small but significant sur-
vival gain.4 The modest survival benefit reported with
standard cisplatin-based chemotherapy led to test
new cytotoxic drugs with good activity and favorable
toxicity profile.5 Among the new agents, gemcitabine
(29,-29 difluorodeoxycytidine), a nucleoside antime-
tabolite of deoxycitidine with novel metabolic proper-
ties and mechanism of action seems promising.6,7

Gemcitabine as a single agent administered at
doses of 800 –1250 mg/m2 once a week for 3 of 4 weeks
has produced 20 –26% objective response rates with
median survivals longer than 8 months and minimal
toxicity in previously untreated patients with UICC
Stage IIIB and IV NSCLC.8 –13 In view of its mechanism
of action, the lack of overlapping toxicities with other
active agents, and the favorable toxicity profile, gem-
citabine has been considered for combination regi-
mens. Synergism between gemcitabine and cisplatin
has been shown in preclinical and clinical models,
probably due to the inhibition of the excision-repair
DNA mechanism involved in cisplatin-induced DNA
adducts formation, but there is no clear evidence of
the best sequential schedule of administration of the
two drugs.14

Five Phase II studies have evaluated the activity
and safety profile of gemcitabine in combination with
cisplatin; in all these studies gemcitabine was given
weekly for 3 weeks followed by a 1-week rest in a
28-day cycle whereas cisplatin was administered on
Days 1, 2, or 15.15–19 Response rates varied from 42%
to 54%, median survivals ranged between 8.4 and 15.1
months in Stage III and between 7.6 and 15.4 months
in Stage IV disease, and 1-year survivals of 35– 61%
were observed; different toxicity profiles also were re-
ported. World Health Organization (WHO) Grade 3
and 4 thrombocytopenia was the most frequent tox-
icity, which induced the omission of gemcitabine ad-
ministration on Day 15 in 50% of the chemotherapy
cycles when cisplatin was given on Days 1 or 2; con-
versely, relatively fewer patients required omissions of
the gemcitabine dose in the studies when cisplatin
was administered on Day 15. Three randomized Phase
III studies comparing gemcitabine plus cisplatin (100
mg/m2 on Day 1 or 2) to other chemotherapy regi-
mens have documented a significantly higher activity
with more frequent WHO Grade 3– 4 thrombocytope-
nia in the gemcitabine-cisplatin combinations.20 –22

However, to our knowledge, no direct comparison
of the different schedules of administration of gemcit-
abine and cisplatin has been performed.

We therefore have designed a randomized trial

aimed to compare the feasibility, toxicity, and activity
of two different gemcitabine-cisplatin combinations
in previously untreated patients with advanced
NSCLC. The study was conducted in 12 hospitals in
Tuscany.

MATERIALS AND METHODS
Patient Eligibility
Chemotherapy-naive patients 18 –70 years of age with
hystologically or cytologically confirmed locally ad-
vanced (Stage IIIB) or metastatic (Stage IV) NSCLC
were eligible for study entry.

Additional eligibility requirements were measur-
able disease; Eastern Cooperataive Oncology Group
performance status (PS) # 2; life expectancy of at least
12 weeks; adequate bone marrow reserve, i.e., leuko-
cyte count . 4000/mL, platelet count . 100,000/mL,
hemoglobin level . 9 g/dL; adequate renal and liver
function, i.e., total bilirubin level , 1.5 mg/dL, serum
aspartate aminotransferase/alanine aminotransferase
levels less than twice the upper limit of normal, serum
creatinine level , 1.5 mg/mL. Patients were required
to have no active infection, severe heart disease, or
concomitant malignancy. The presence of symptom-
atic brain metastases or hypercalcemia were consid-
ered exclusion criteria. The study was approved by the
ethic committees of participating centres, and in-
formed consent was obtained from each patient.

TREATMENT
Randomization was performed centrally at the Divi-
sion of Medical Oncology, Department of Oncology, S.
Chiara Hospital of Pisa, Italy. Patients were random-
ized to 1 of the 2 study arms: gemcitabine 1000 mg/m2

once a week for 3 weeks, followed by a 1-week rest and
cisplatin 80 mg/m2 on Day 2 (arm A) or on Day 15
(arm B); cycles were repeated every 4 weeks. Gemcit-
abine was administered intravenously over 30 min-
utes; before cisplatin administration patients received
intravenous hydration of 2 L over a 4-hour period,
furosemide and an antiemetic prophylaxis consisting
of 5-hydroxytryptamine-3 receptor antagonist plus 20
mg of dexamethasone. Six cycles were planned per
patient. The doses of each drug were modified accord-
ing to hematologic and nonhematologic toxicities.
Dose reductions based on Days 8 and 15 blood counts
were as follows: leukocyte count . 3500/mL and plate-
let count . 100,000/mL, gemcitabine and cisplatin
continued at the same dose; leukocyte count 3000
–3500/mL or platelet count 75,000 –100,000/mL, gem-
citabine reduced at 75% dose and cisplatin at 50%
dose; leukocyte count 2000 –3000 or platelet count
50,000 –75,000, gemcitabine reduced at 50% and cis-
platin omitted; leukocyte count , 2000 or platelet
count , 50,000, gemcitabine and cisplatin omitted. If
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WHO Grade 3 or greater nonhematologic toxicity (ex-
cept for nausea/vomiting or alopecia) was observed,
the dose was omitted. The next course was delivered if
leukocyte count was . 3500/mL and platelet count
. 100,000/mL. Delay for longer than 3 weeks resulted
in withdrawal from study.

Response and Toxicity Evaluation
Responses and toxicities were evaluated according to
the WHO response criteria.23 Patients were considered
assessable for antitumor efficacy according to the in-
tention to treat analysis. Responses had to be man-
tained for at least 4 weeks. Dose reductions and omis-
sions were recorded for Days 1, 8, and 15 of all cycles.
Delivered dose intensity was calculated by dividing
the total dose received for the number of weeks under
treatment. Relative dose intensity was expressed as
the ratio between delivered dose intensity and the
planned dose intensity (planned dose intensity, gem-
citabine 750 mg/m2/week and cisplatin 20 mg/m2/
week).

Statistical Analysis
To detect a 30% difference in WHO Grade 3– 4 hema-
tologic toxicity (percentage of cycles) with an 80%
power at the 5% significance level (2 sided), assuming
a median number of 4 cycles per patient, 82 patients
had to be enrolled in the study. Differences in toxicity
were evaluated by x2 test of significance; differences in
mean dose intensities (DIs) and total delivered dose
between the two arms were compared with Student t
test. Patient characteristics, toxicities, activity, time to
progression (TTP), and survival analysis were provided
for all treated patients (intention-to-treat population).
An independent radiology review assessed all re-
sponses submitted by each center. The duration of
response was calculated from the date of documenta-
tion of first response to the date of first evidence of
progressive disease. Time to progression was mea-
sured from the date of first cycle to the date of disease
progression. Survival was calculated from the start of
treatment to death or to the last follow-up. Kaplan–
Meier methodology was used for plots of progression
free survival and overall survival, and the log rank test
was used for calculate differences in progression free
survival and overall survival in the two arms.24

RESULTS
From February 1997 to September 1998, 82 patients
with inoperable advanced (Stage IIIB) or metastatic
(Stage IV) NSCLC were enrolled onto the study. Forty-
two patients were randomized to arm A and 40 pa-
tients to arm B. The characteristics of the patients are
listed in Table 1; median age was 62 years in both
arms; most patients were male (80.5%) and had ade-

nocarcinomas (52.4%). Most of the patients had Stage
IV disease (73%), and there were more patients with
Stage IIIB disease in arm B (35% vs. 19%).

The 82 patients received 328 cycles of chemother-
apy, 151 in arm A (median, 4; range, 1– 6) and 177 in
arm B (median, 5; range, 1– 6). Patients who achieved
a partial response (PR) received a median of 5 courses
(range, 4 – 6), and those with stable disease (SD) re-
ceived a median of 6 courses (range, 4 – 6). Six of 42
(14%) patients enrolled in arm A and 14 of 40 (35%)
patients enrolled in arm B received the planned 6
courses of therapy.

WHO Grade 3– 4 (percentage of cycles) leukope-
nia, thrombocytopenia, and anemia were 6.0%, 15.0%,
and 7.9% in arm A and 6.7%, 1.6%, and 2.3% in arm B,
respectively. There was a statistically significant differ-
ence between the two arms with respect to thrombo-
cytopenia (P , 0.01) and anemia (P , 0.05); however,
no patient required platelet transfusions because of
bleeding. The occurrence of severe anemia, requiring
red blood cell transfusions, was observed in 3% of
patients. WHO Grade 1–2 renal toxicity was observed
in 6.6% of cycles in arm A compared with 2.3% of
cycles in arm B. No WHO Grade 3– 4 nonhematologic
toxicities were observed. No toxic death occurred (Ta-
ble 2).

The numbers of dose reductions or omissions per
treatment arm are reported in Table 3. Most of gem-
citabine reductions/omissions occurred on Day 15 in
arm A and on Day 8 in arm B.

The delivered dose intensity of gemcitabine was
607.5 mg/m2/week in arm A and 711.6 mg/m2/week in
arm B (planned, 750 mg/m2/week; P , 0.01); the de-
livered dose intensity of cisplatin was 18.1 mg/m2/
week in arm A and 18.8 mg/m2/week in arm B

TABLE 1
Patient Characteristics

Characteristic Arm A Arm B

No. of patients 42 40
Age (yrs), median (range) 62 (36–70) 62 (43–70)
Gender (male/female) 35/7 31/9
ECOG performance status

0 24 23
1 12 16
2 6 1

Histology
Adenocarcinoma 20 23
Squamous cell carcinoma 15 11
Others 7 6

Clinical stagea

IIIB 8 14
IV 34 26

ECOG: Eastern Cooperative Oncology Group.
a Classification and stage grouping based on International Union Against Cancer TNM.
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(planned, 20 mg/m2/week); the relative dose intensi-
ties of gemcitabine and cisplatin were 0.81 and 0.91 in
arm A and 0.95 and 0.94 in arm B, respectively. The
total delivered dose of gemcitabine was 9315.5 mg/m2

in arm A and 12,631.0 mg/m2 in arm B (P , 0.01); the
total delivered dose of cisplatin was 277.1 mg/m2 in
arm A and 333.0 mg/m2 in arm B (P , 0.01).

All the patients were evaluated according to the
intention-to-treat analysis; 7 patients (1 arm A, 6 arm
B) received only 1 course of chemotherapy due to
early progression (1 patient), skin reactions (2 pa-
tients), cardiovascular event not drug related (2 pa-
tients), and early death (2 patients). These patients
were classified as having progressive disease. Objec-
tive response rates in arm A and B were PR, 40.4%
(95% confidence interval [CI], 25.5–55.3) and 45%
(95% CI, 29.5– 60.5); SD, 28.6% and 27.5%; progressive
disease, 31% and 27.5%, respectively. There were no
statistically significant differences in response rates
according to stage (Stage IIIB, 55%; Stage IV, 38%) or
histology. The median overall duration of response
was 7.4 months; the median duration of response was
5.3 months in arm A and 9.9 months in arm B. The
median progression free survival was 6 months (95%
CI, 3–9 months) in arm A and 9 months (95% CI, 4 –14
months) in arm B (P , 0.02). The median survival was
10 months (95% CI, 7.0 –12.5 months) in arm A and 17
months (95% CI, 13.0 –21.6 months) in arm B (P
, 0.01). The 1-year survival rates were 34% in arm A
and 63% in arm B; corresponding figures for Stages
IIIB and IV were 73% and 27% in arm A and 69% and
57% in arm B, respectively (Figs. 1 and 2). Thirty-five

patients had a PS of 1 or 2 at study entry; 11 of 35
(31.5%) experienced an improvement in PS at the end
of therapy.

DISCUSSION
In the last years, several clinical trials have tested the
combination of gemcitabine and cisplatin in advanced
NSCLC; in these trials, gemcitabine, at doses of 1000 –
1200 mg/m2, was administered weekly for 3 weeks
followed by 1-week rest, and cisplatin, at the dose of
100 mg/m2, was given on Days 1, 2, or 15.15–19 Re-
sponse rates and median survivals were similar across
studies, whereas important differences in toxicities
were reported. When cisplatin was given on Day 1 or 2,
thrombocytopenia was the most frequent toxicity
which caused the omission of gemcitabine on Day 15
in 50% of the courses; moreover, anemia led to blood
transfusions in 33% of patients.15 Conversely, when
cisplatin was administered on Day 15 fewer patients
required omissions or modifications of gemcitabine
doses because of toxicity; 34% of patients received
blood transfusions during treatment.18,19

Our randomized trial was designed to compare
the toxicities and activity of gemcitabine 1000 mg/m2

given on Days 1, 8, and 15 and cisplatin 80 mg/m2

administered on Day 2 (arm A) or Day 15 (arm B). The
dose of cisplatin was reduced to 80 mg/m2 taking into
account the toxicities observed in the Phase II studies
and on the basis of the lack of correlation between
cisplatin dose and response rates.25

The results of this randomized trial demonstrate
that the administration of cisplatin on Day 15 (arm B)
induces a significantly low incidence of Grade 3– 4
thrombocytopenia (1.6% vs. 15%, P , 0.001) and ane-
mia (2.3% vs. 7.9%, P , 0.02). These toxicities were
usually short lasting: no patient required platelet
transfusions, and only 3% of the patients required
blood transfusions. This percentage is significantly
lower than that reported in Phase II studies; the re-
duced dose of cisplatin in our regimen might have
contributed to the decreased requirement of blood
transfusions. However, as a consequence of these dif-
ferences in toxicity, the doses of gemcitabine were
more frequently reduced/omitted, and the median
number of courses were lower in arm A; therefore,
these patients received significantly lower dose inten-
sities of gemcitabine (607.5 mg/m2/week vs. 711.6 mg/
m2/week, P , 0.01) and significantly lower total doses
of gemcitabine (9315.5 mg/m2 vs. 12,631 mg/m2,
P , 0.01) and cisplatin (227 mg/m2 vs. 333 mg/m2,
P , 0.01).

Irrespectively of schedule, the cisplatin/gemcitab-
ine combination has confirmed a high level of activity
(response rate, 42.7% according to intention-to-treat)
in a multicentric study conducted in 2 teaching hos-

TABLE 2
Toxicities per Treatment Arm

Toxicity
Arm A
(%)

Arm B
(%) P value

Leukopenia (Grade 3–4) 9 (6.0) 12 (6.7) 0.975
Thrombocytopenia (Grade 3–4) 23 (15.0) 3 (1.6) 0.001
Anemia (Grade 3–4) 12 (7.9) 4 (2.3) 0.037
Renal (Grade 1–2) 10 (6.6) 4 (2.3) 0.1

TABLE 3
Dose Reductions and Omissions per Treatment Arm

Dose adjustment
Arm A
(%)

Arm B
(%) P value

No. of cycles 151 177
Gemcitabine

Reductions 53 (35.1) 39 (22.0) 0.012
Omissions 43 (28.5) 13 (7.3) 0.0001

Cisplatin
Reductions 9 (5.9) 21 (11.9) 0.092
Omissions 2 (1.3) 4 (2.3) 0.795
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pitals and 10 community hospitals; of interest is also
the percentage of patients who experienced an im-
provement in their PS during treatment (31.5%). De-
spite the significant differences in dose intensities and
total doses, there was no significant difference in re-

sponse rates between the two arms. Surprisingly, both
median progression free and overall survivals were
significantly more prolonged in arm B (median pro-
gression free surival: arm A, 6 months; arm B, 9
months; P , 0.02; median survival: arm A, 10 months;

FIGURE 1. Progression free survival of

patients in arm A and arm B is shown.

FIGURE 2. Overall survival of patients

in arm A and arm B is shown.
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arm B, 17 months; P , 0.01); however, this study was
not powered to detect possible differences in these
parameters, it therefore is quite likely that these dif-
ferences occurred by chance or as a consequence of
imbalanced prognostic parameters (there were 8 Stage
IIIB patients in arm A and 14 in arm B).

In conclusion, we have shown that the schedule of
administration of cisplatin when combined with
weekly gemcitabine has significant effects on the in-
cidence of Grade 3– 4 thrombocytopenia and anemia;
the best schedule is cisplatin administered on Day 15,
which allows for higher dose intensity and total dose
of chemotherapy. However, despite the better toler-
ance in the Day 15 schedule, gemcitabine and cispla-
tin reductions/omissions are necessary in 29% and
14% of the courses, respectively.

For this reason, we currently are comparing this
schedule to the 21-day schedule with cisplatin given
on Day 1 and gemcitabine at the dose of 1200 mg/m2

on Days 1 and 8; this regimen has produced high
activity with an acceptable toxicity profile.19,25,26
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