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Abstract Although platinum-based two-drug combina-
tions represent the elective therapeutic approach for
advanced/metastatic NSCLC, there is still interest in
exploring the efficacy and tolerability of platinum-free
combinations including third generation agents in selected
NSCLC population. Based on the satisfying activity of
gemcitabine (G), ifosfamide (I) and paclitaxel (T) as single
agents in NSCLC, we have designed a phase II study to
explore an alternative approach to platinum-containing reg-
imens using a combination of these three drugs. To investi-
gate the activity/toxicity of T 175 mg/m® on day 1,13 g/m?
on day 1 (with Mesna uroprotection) and G 1,000 mg/m? on
day 1-8, every 3 weeks in the treatment of advanced/meta-
static NSCLC, 46 patients (38 male, 8 female) with NSCLC
were enrolled: mean age 58 (range 33-70); Stage IIIB/
IV=15/31; ECOG PS 0-1/2=31/15; Histology:
adenocarcinoma =20, squamous = 14, large cell =3,
NSCLC =38, adenosquamous = 1. A total of 221 cycles
have been administered (median number 4.8 for patients).
In intent-to-treat analysis, partial response was achieved in
17 patients (36.95%), stable disease and progressive dis-
ease was detected in 16 (34.78%) and 10 (21.73%) patients,
respectively. Time to progression was 30.9 weeks; median
survival time was 42.7 weeks; the survival rates at 12 and
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18 months were 34.79 and 15.21%, respectively. No toxic
deaths occurred. No patients experienced grade 4 neutrope-
nia and thrombocytopenia. Neutropenia grade 3 occurred in
10 patients (21.7%); Anemia grade 3 in 1 (2.1%); Throm-
bocytopenia grade 2 in two patients (4.3%) and grade 3 in
one (2.1%). Peripheral neuropathy grade 1 occurred in ten
(21.7%) and grade 2 in two patients (4.3%). Additional
non-haematological toxicities were mild nausea, emesis
and fatigue. GIT is well tolerated and active regimen in
both advanced and metastatic NSCLC. These data suggest
future investigations for GIT schedule as a possible alterna-
tive to platinum-based regimens in selected advanced/meta-
static NSCLC patients where survival, tolerability and
quality of life are the primary goals.
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Introduction

The current practice for treating advanced/metastatic non-
small cell lung cancer (NSCLC) includes the administration
of platinum-based chemotherapy regimens. Although no
combination has emerged as gold standard, addition of
newer generation agents such as vinorelbine, gemcitabine,
paclitaxel, docetaxel or irinotecan to a platinum agent rep-
resents the most common approach to advanced NSCLC
[1-4].

Despite the clear survival benefit of platinum-containing
regimens, demonstrated in 1995 by the meta-analysis from
the NSCLC collaborative group [5], both physicians and
patients continued to be concerned about the potential
debilitating side effects coupled with small survival gains.
In addition, platinum-based regimens in patients with poor
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performance status, in which the presence of co-morbidities
amplifies the severity of toxicities, should not represent the
compulsory therapeutic option.

Third generation agents are well tolerated and have
shown single agent activity that is equal to or greater than
cisplatin [6]. This has prompted interest to evaluate the
efficacy of new platinum-free combinations [7-9].

Evidence indicates that front-line non-platinum-based
regimens, with their favourable toxicity profile, exhibit
similar activity in terms of response rate and overall sur-
vival as platinum-based combinations [10-14].

Efficacy together with acceptable toxicity in NSCLC
patients has also been reported with non-platinum-based
triplet therapy [15].

Current international guidelines, however, recommend
the use of platinum-based chemotherapy for patients with
good performance status [16]. The reasons for preferring a
platinum-based regimen are determined by higher response
rate and survival, although toxicity remains a major concern.

A literature-based meta-analysis has demonstrated that
the survival advantage of platinum- versus non-platinum-
based chemotherapy is not statistically significant [17].
Indeed, in the subset of trials with third generation agents,
the authors did not find significant differences in survival
comparing platinum and non-platinum regimens, but sig-
nificant benefits, in terms of toxicities such as anemia, neu-
tropenia, thrombocytopenia, nausea, vomiting and toxic
death rate, for platinum-free regimens. The same subset of
trials confirmed a better response rate for platinum-contain-
ing regimens suggesting that platinum-containing regimens
should be used in patients with advanced NSCLC in which
the tumor size reduction represents a primary goal. This has
reopened the debate on the potential benefits of non-plati-
num regimens over platinum-based chemotherapy in
advanced NSCLC.

Based on the satisfying activity of gemcitabine (G) [18,
19], ifosfamide (I) [20] and paclitaxel (T) [21] as single
agents in NSCLC, we have designed a phase II study to
explore the overall survival (OS) and tolerability of a non-
platinum triplet combination (GIT).Response rate and time to
progressive disease (TtPD) were the secondary end-points.

The schedule of the GIT-triplet utilized in this phase II
study has been gemcitabine (1,000 mg/m? day 1, 8), ifosfa-
mide (3,000 mg/m? plus mesna day 1) and paclitaxel
(175 mg/m? day 1), every 3 weeks.

Patients and methods
Eligibility

Patients enrolled in this study were required to fulfill the
following eligibility criteria: (1) cytological or histological
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confirmation of non-small cell lung cancer (NSCLC); (2)
unresectable or metastatic disease (stage IIIB, both pleural
effusion or supra-clavicular lymph-nodes) or IV, suitable
for neither surgery nor radiotherapy; (3) bi-dimensional
measurable lesions; (4) age <70 years; (5) performance sta-
tus (PS) <2 on eastern cooperative oncology group
(ECOG) scale; (6) absence of clinical or radiological evi-
dence of brain metastases; (7) chemotherapy naive; (8) no
previous or concomitant malignancy (except for cutaneous
basocellular carcinoma and uterine cervical carcinoma
in situ); (9) adequate bone marrow function (neutrophil
count >2,000 mm >, PLT >100,000 mm~3, Hb >10 g/dl);
(10) adequate liver function (AST, ALT and bilirubin <1.25
of UNV) and adequate renal function (serum creatinine
<1.5 mg/dl).

Other inclusion criteria were life-expectancy >4 months,
no significant or active cardiovascular disease, no signifi-
cant endocrine or metabolic disease.

Written informed consent was obtained from each
patient before entering the study.

The study was approved by the local ethics committee
and was conducted in accordance with ethical principles
stated in the most recent version of the Declaration of
Helsinki or the applicable guidelines on good clinical
practice.

Baseline and follow-up assessment

Pre-treatment evaluation included patient’s medical history,
physical examination, chest X-ray, fiber-bronchoscopy,
brain—chest CT-scan, abdomen—pelvis ultrasonography and
bone scan.

Complete blood cell count (CBC), biochemistry assess-
ment for liver and kidney function and ECG wer performed
before every cycle (day 1).

Re-staging was scheduled after three and six courses of
treatment following the same medical procedure performed
for pre-study evaluation. Response assessment was per-
formed according to WHO criteria for evaluation. Toxicity
was evaluated every week following WHO recommenda-
tions.

Treatment plan and dose adjustment

Gemcitabine 1,000 mg/m2 was administered as a 30-min
i.v. infusion on days 1 and 8 of each course. Ifosfamide
(I) 3,000 mg/m? of body surface area with mesna for uro-
protection on day 1 and paclitaxel (T) 175 mg/m? as a 3-
h i.v. infusion on day 1 (GIT-“triplet”). Mesna was
administered intravenously as 20% of the total ifosfa-
mide dose just before the ifosfamide infusion and as 40%
of the total dose after 4 and 8 h. Cycles were repeated
every 3 weeks.
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Dose adjustment was performed according to hemato-
logical and non-hematological toxicities. For grade 3—4
hematological toxicities, chemotherapy doses were delayed
(for up 2 weeks) and were reduced by 25%. Doses were
reduced by 25% for any non-haematological toxicities
(excluding nausea, vomiting and alopecia). Patients not
recovering, respectively, within 2 weeks for haematological
and 3 weeks for non-haematological toxicities were with-
drawn from the trial.

Statistics

Sample size is computed according to the Simon two-step
method design. Assuming to obtain a response rate of at
least 25% in the treatment group, and 5% in a hypothetical
control group, considering an error alpha = 5%, and an error
beta = 90%, study population is calculated as follows: first
step, the study shall be stopped if no response is recorded in
the first nine patients; second step, the activity of this treat-
ment is rejected if less than three responses are recorded in
the first 32 patients. If the rate of estimated protocol viola-
tion is 20%, the overall target size population is 38 patients.

Results
Patient characteristics

Forty-six patients (38 males, 8 females) affected by NSCLC
were enrolled in this phase II trial at the Unit of Pneumo-
Oncology of “Monaldi” High Specialization Hospital,
Naples, Italy. Patients characteristics are listed in Table 1.

The patients were treated with GIT-“triplet” [G
(1,000 mg/m? days 1, 8) plus I (3,000 mg/m* day 1 plus
mesna) plus T (175 mg/m? day 1), every 3 weeks]. The
median age of the patients was 58 years (range 33—
70 years) and the ECOG performance status was 0-1 in
31 patients and 2 in 15 patients. Fifteen patients were
affected by stage IIIB and 31 by stage IV NSCLC. Histopa-
thology was adenocarcinoma (20 patients), squamous
(14 patients), and others non-small cell (12 patients).

Chemotherapy administration

Overall 221 courses were delivered; the median number of
cycles administered for patient was 4.8. Forty-three out of 46
enrolled patients were assessable for response and toxicity (35
males and 8 females). Two out of the three ruled out patients
did not start treatment, the other was lost to follow-up.

Response rate and survival

The overall follow-up time for all patients was 30 months.

Table 1 Patient demographics and disease characteristics

Variable No. patients
Gender

Male 38 (82.6%)
Female 8 (17.4%)
Stage

1B 15 (32.6%)
v 31 (67.4%)
Median age 58

Range 33-70
ECOGP.S.

0-1 31 (67.4%)

2 15 (32.6%)
Histology

Adenocarcinoma 20 (43.5%)
Squamous 14 (30.4%)
Others 12 (26.1%)
Evaluable patients 43/46 (93.5%)
Males 35/43 (81.4%)
Females 8/43 (18.6%)

Not assessable for response 3/46 (6.5%)

In intent-to-treat analysis, 17 patients showed a partial
response (36.95%); there were 16 patients with stable dis-
ease (34.78%) and 10 patients (21.73%) with progressive
disease; three patients were not assessable for response
(6.52%) (Table 2). There were no significant differences in
the response rate according to PS, stage and histology.

The median overall survival in intent-to-treat analysis
was 42.7 weeks (95% C.I. 39.2-51.7) and the survival rates
at 12 and 18 months were 34.79 and 15.21%, respectively.
Median time to progression (TTP) was 30.9 weeks (95%
C.1. 26.9-36) (Table 2).

Toxicity

No toxic deaths were recorded. None of the patient experi-
enced febrile neutropenia and/or thrombocitopenia WHO

Table 2 Response and survival: intent to treat analysis

Outcome Results

Partial response 17/46 (36.95 %)

16/46 (34.78 %)

10/46 (21.73 %)

3/46 (6.52 %)

30.9 (95% C.1. 26.9-36 )
42.7 (95%.C.1. 39.2-51.7)
34.79

15.21

Stable disease

Progressive disease

Not assessable for response

Median TTP (weeks)

Median survival (weeks)
12-months survival (%)

18-months survival (%)
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Table 3 WHO hematologic and nonhematologic patient toxicity (%)

Grade I Grade2 Grade3  Grade 4
Anemia 15.2 10.8 2.1 0
Neutropenia 19.5 15.2 21.7 0
Febbrile neuropenia 0 0 0 0
Thrombocytopenia 8.6 4.3 2.1 0
Nausea/vomiting 26 17.3 8.6 0
Peripheral neuropathy ~ 21.7 4.3 0 0
Hemorrhagic cystitis 0 0 0 0
Fever 10.8 6.5 0 0
Asthenia 13 8.6 0 0

grade 4. WHO grade 3 neutropenia were observed in 21.7%
of the patients; grade 3 anemia in 2.1% of patients; grade 2
thrombocytopenia in 4.3% of patients and grade 3 in 2.1%.
Peripheral neuropathy grade 1 in 21.7% and grade 2 in
4.3% of patients. Nausea and vomiting grade 1 in 26%,
grade 2 in 17.3%, grade 3 in 8.6%. Grade 1 asthenia in
13%, grade 2 in 8.6%. Grade 1 fever in 10.8%, grade 2 in
6.5%. None of the patients experienced hemorrhagic cysti-
tis (Table 3).

Discussion

In this phase II trial, the combination of gemcitabine plus
ifosfamide plus paclitaxel (GIT-“Triplet”) has shown a
good activity in terms of both survival and response rate in
advanced and metastatic NSCLC.

A satisfying 36.95% overall response rate has been
achieved and the median overall survival is 42.7 weeks.

Potential benefits of new generation non-platinum regi-
mens over platinum-based chemotherapy in advanced
NSCLC have been reported in a literature based meta-anal-
ysis [17] showing no differences in survival comparing
platinum and non-platinum regimens, with significant bene-
fits in terms of toxicity for platinum-free regimens includ-
ing third generation agents.

The GIT schedule that we have proposed is an active and
well tolerated new triplet combination without cisplatin.

Toxicities experienced in our trial were acceptable and
easy to manage, contributing to better quality of life.

The new platinum-free triplet regimen has potential
advantages in patient where toxicities are a major concern
for therapeutic management.

Till date, cisplatin-free regimens are preferred in elderly
patients because of the age-related reduction of the func-
tional reserve of important organs [22, 23] as well as in
those patients where the presence of co-morbidities make
palliation and symptom containment, the main goal of che-
motherapy.

@ Springer

Our data are attractive if we consider that the majority of
the enrolled patients exhibited metastatic disease and poor
performance status suitable for palliative treatments.

Good overall survival with acceptable toxicity and qual-
ity of life achieved in stage IV patients makes the GIT
schedule proposed a promising chemotherapy option for
metastatic NSCLC patients where the response in term of
tumor size reduction is not a primary therapeutic target.

Following on from our phase II study results, a large
phase III randomized trial is required where the activity of
GIT is compared to standard cisplatin-based regimens in
stage IIIB/IV NSCLC patients.
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