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The favourable experience with the combination regimen of vinorelbine, ifosfamide and cisplatin (NIP) in patients with metastatic
non-small cell lung cancer (NSCLC) has led to a protocol assessing this regimen as an induction treatment in patients with stage III
unresectable NSCLC, followed by thoracic radiotherapy with concurrent daily cisplatin as a radiosensitizer. Two cycles of NIP were
administered 21 days apart; each cycle comprised i.v. vinorelbine 25 mg/m2 on days 1 and 8, i.v. ifosfamide 3 g/m2 on day 1 with MESNA
as uroprotection, and i.v. cisplatin 50 mg/m2 on day 1. Radical thoracic radiotherapy commenced on day 43 to a total dose of 64 Gy
and i.v. cisplatin 6 mg/m2 was given concurrently prior to each fraction of radiation as a sensitiser. Two more cycles of NIP were given
to patients who responded favourably to the induction treatment about 2 weeks after completion of radiation. Between July 1995 and
July 1997, 44 patients were treated with this protocol. This treatment schedule was generally well tolerated. Grade 3–4 neutropenia
occurred in 50% of the patients and neutropenic sepsis was seen in 8. Grade 3–4 oesophagitis was uncommon. Most of the patients were
able to complete the induction and concurrent chemoradiotherapy phase. Major response occurred in 75% of the patients with 2 (4.5%)
complete responses (CR). A total of 6 patients achieved CR after chemoradiotherapy. At a median follow-up of 35 months, the median
overall survival for all patients was 15 months with a 3-year survival rate of 24%. The median overall survival for stage IIIA patients was
19 months with a 3-year survival rate of 39% in contrast to 13 months’ median overall survival and only 15% 3-year survival rate for
stage IIIB. The NIP regimen results in a high response rate in NSCLC and this treatment programme seems to benefit selected patients
with stage III disease.
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ORIGINAL ARTICLE

There has been an increasing trend toward incorporation
of chemotherapy as part of the multimodality treatment in
the management of patients with unresectable stage III
non-small cell lung cancer (NSCLC). Given the significant
survival benefit conferred by the addition of chemotherapy
to radiation, as shown in several well-conducted random-
ized trials, this is not surprising (1–6). The landmark
paper on a meta-analysis on individual patient data from
52 randomized trials is also a contributory factor in this
evolutionary change (7).

As shown in the Cancer and Leukaemia Group B
(CALGB) and the intergroup studies, improvement in
systemic control by the addition of chemotherapy con-
tributed to the survival advantage (1–3). Nevertheless,
systemic failure as well as local failure remains a significant

problem with the old platinum-based regimens and the
sequential chemotherapy-radiotherapy treatment schedule.
The European Organisation for the Research and Treat-
ment of Cancer (EORTC) study has shown that the addi-
tion of daily cisplatin concurrent with radiation in patients
with locally advanced disease resulted in significantly im-
proved survival compared with those treated with radia-
tion alone (8). This was attributed to improved local
control. Systemic control was not improved when com-
pared to the patients treated with radiation alone. This
study underscores the importance of local control in im-
proving the survival of this group of patients.

The advent of new agents such as vinorelbine, the
taxanes, and campthotecins has added significantly to the
armamentarium of active agents against NSCLC. Many

© Scandinavian University Press 1999. ISSN 0284-186X Acta Oncologica



E. H. Tan et al. Acta Oncologica 38 (1999)1006

phase II studies have confirmed their activity and phase III
trials for some of these agents have been reported or are
underway. In particular, in a large European randomised
trial the combination of vinorelbine and cisplatin has been
shown to be superior to the standard regimen comprising
cisplatin and vindesine in terms of response rate and
survival outcome in patients with metastatic NSCLC (9).

Since 1994, we have been using a combination of
vinorelbine, ifosfamide and cisplatin (NIP) for patients
with metastatic/advanced NSCLC. A response rate of 58%
and a 1-year survival rate of 60% were attained in 64
patients with metastatic disease treated prospectively with
this regimen. Given the encouraging results, we decided to
explore the use of this regimen as induction treatment in
patients with unresectable stage III disease (10). We also
decided to incorporate the EORTC treatment schedule of
daily low-dose cisplatin concurrent with each fraction of
radiation in our treatment protocol. With this, we hope to
attain the dual goal of improving the systemic and locore-
gional control of patients with unresectable stage III
NSCLC.

MATERIAL AND METHODS

Eligibility criteria

Patients must have histologically confirmed lung cancer of
the non-small cell type (squamous cell carcinoma, adeno-
carcinoma, large cell carcinoma) obtained via bron-
choscopy, or transthoracic needle biospy, or open biopsy.
They must be deemed to have unresectable, locally ad-
vanced disease (stage IIIA/IIIB), good performance status
of ECOG 2 or less, and have adequate renal, cardiac,
hepatic, and bone marrow function. Computed scans of
the brain, chest, and abdomen and bone scan were re-
quired for all patients in order to exclude systemic disease.

Treatment schedule (Fig. 1)

Each cycle of the NIP regimen (21-day cycle) was as
follows: i.v. vinorelbine 25 mg/m2 on days 1 and 8 slow
bolus, i.v. ifosfamide 3 gm/m2 on day 1 infused over 4 h
with i.v. MESNA at 60% of the ifosfamide dose infused
over 8 h, i.v. cisplatin 50 mg/m2 on day 1 infused over 8 h.

A repeat CT scan of the chest was done after the second
cycle, to assess response to induction treatment. Thoracic
radiotherapy was commenced on day 43 and i.v. cisplatin
was given concurrently with each fraction of radiation at a
dose of 6 mg/m2 as radiosensitiser. A further two cycles of
NIP were given to patients who had a favourable response
to induction treatment (at least a partial response, or
stable radiological lesions but with significant symptomatic
improvement) 2 weeks after the last fraction of radiation.
A haemogram was made on days 1 and 8 of each cycle of
NIP and weekly during the chemoradiotherapy phase and
a serum urea/electrolytes/creatinine record was made on
day 1 of each cycle of NIP and weekly during the
chemoradiotherapy phase. A repeat of the CT scan was
performed about 3 months from the last fraction of radia-
tion as a final assessment of response to this treatment
schedule.

Radiotherapy

Radiation therapy was started on day 43 of the treatment
schedule. A total dose of 64 Gy in 32 daily fractions over
six and a half weeks was delivered to the involved areas.
The initial target volume included the site of the primary
disease with a margin of 1.5–2 cm, the ipsilateral hilum
and the whole width of the mediastinum, extending inferi-
orly to 4 cm below the carina. This volume received a dose
of 40 Gy in 20 fractions over 4 weeks through the AP-PA
portals, and was followed by oblique fields for another 10
Gy and a further field reduction treating only gross disease
with a 1 cm margin through reduced oblique portals for
another 14 Gy. The ipsilateral supraclavicular nodes were
included only if the nodes were grossly involved or the
primary disease was in the upper lobe.

Response criteria and toxicity grading

Response to treatment was assessed using standard crite-
ria: complete response (CR) was defined as disappearance
of all measurable and evaluable lesions for at least 4
weeks; partial response (PR) was a 50% reduction in the
sum of perpendicular diameters of all measurable lesions
lasting for at least 4 weeks; stable disease (SD) was defined
as less than 25% increase in size of all lesions without
appearance of new lesions; progressive disease (PD) was
defined as more than 25% increase in size of all lesions or
appearance of new lesions. Toxicity grading was assessed
using the World Health Organization (WHO) Toxicity
Criteria.

Follow-up

Patients were seen prior to each cycle of NIP and weekly
during the chemoradiotherapy phase. Upon completion of
treatment, they were seen once every 2 months for the first
2 years and every 3–6 monthly thereafter. Survival was
calculated from the date of diagnosis and progression-free
interval was dated from the day of implementation of theFig. 1. Treatment schema.
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Table 1

Patient characteristics

PercentageNo.Characteristic

Age (years)
60Median
36–76Range

Sex
81.8Male 36
18.28Female

Stage
40.918IIIA
59.1IIIB 26

Pathology
22.7Adenocarcinoma 10
54.524Squamous
9.1Large 4

13.66Unable to subtype

Cycles of NIP received
25.011Two
29.5Three 13
45.520Four

Radiation dose received
6.8356 000

93.2\6 000 41

Table 2

Toxicities

PercentageToxicity No.

Anaemia
36.416Grade 0

Grade 1–2 27 61.4
2.41Grade 3–4

Neutropenia
Grade 0 12 27.3

22.710Grade 1–2
22Grade 3–4 50.0

Thrombocytopenia
37Grade 0 84.1

15.97Grade 1–2

8Neutropenic sepsis 18.2

Nausea/vomiting
36.416Grade 0
50.0Grade 1–2 22
13.66Grade 3

Oesophagitis
43Grade 1–2 97.7

1 2.3Grade 3

generally mild to moderate and posed no impediment to
swallowing. Only one patient experienced grade 3
oesophagitis, requiring narcotic analgesics. The median
percent body weight loss after completing the chemoradio-
therapy phase was 4.4%.

Response to treatment (Table 3) and sur6i6al outcome

Thirty-three patients (75%) attained at least a partial re-
sponse to induction NIP with 2 patients (4.5%) reaching
complete response (CR). Six patients had complete re-
sponses after the chemoradiotherapy phase of treatment.
At a median follow-up of 35 months, 27 patients had
progression of disease; the majority had locoregional pro-
gression but only 10 patients had systemic failure. The
median progression-free survival (MPFS) of all patients
was 10 months and the 3-year progression-free survival
(PFS) was 12% (Fig. 2). The MPFS and 3-year PFS for
stage IIIA were 11 months and 20%, respectively, in
contrast to the respective figures of 9 months and 10% for
stage IIIB (Fig. 3). The median overall survival (MOS) for
all patients was 15 months and 24% of the patients were

treatment schedule. Overall survival and progression-free
survival were determined using the Kaplan–Meier
method.

RESULTS

Patient characteristics (Table 1)

Between July 1995 and July 1997, 44 patients were treated
with this protocol. The majority of the patients were males
and 59% of the patients had stage IIIB disease. The most
common histology was squamous cell carcinoma (54.5%).
There was difficulty in subtyping the histology for 6 pa-
tients, but the pathologist had no difficulty in categorising
them as belonging to the non-small cell group. The median
age of this patient cohort was 60 years and the median
number of cycles of NIP administered was 3, with 20
patients (45.5%) completing 4 cycles of NIP. Thirty-three
patients (75%) were able to receive at least 80% of the
intended total dose of cisplatin during radiotherapy.
Forty-two patients (95.5%) completed at least 60 Gy of
thoracic radiation; one patient received 50 Gy and one
patient declined further treatment after 10 Gy. Radiation
had to be delayed in four patients because of the toxicities.

Toxicities (Table 2)

This treatment protocol was generally well tolerated.
Grade 3–4 neutropenia is the most significant haematolog-
ical toxicity, occurring in 50% of the patients. However,
only 8 patients experienced neutropenic sepsis. No treat-
ment-related deaths were encountered. Oesophagitis was

Table 3

Response to induction NIP

Response No. Percentage

Partial 31 70.5
Complete 2 4.5
Overall 75.033

9 20.5Stable
Not evaluable 2 4.5
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Fig. 2. Overall and progression-free survival for all patients.
— =Overall survival; . . . . . =progression-free survival.

Fig. 4. Overall survival according to stage. — =Stage IIIA;
----=Stage IIIB.

Although this treatment schedule is shown to be well
tolerated by most patients and is generally safe, it clearly
does not benefit a certain subset of patients. Proper patient
selection is still important for this form of treatment
programme.

Systemic control with NIP seemed to be quite promising
and this is in line with the high response rate noted with
this regimen. While daily low-dose cisplatin with radiation
was well tolerated, it did not have a sufficiently radiosensi-
tising effect. Locoregional failure is still a problem. Theo-
retically, the addition of surgery in a triple modality
treatment programme could benefit these patients. An-
other method that can potentially improve locoregional
control is the use of combination chemotherapy regimens
concurrently with radiation.

The optimal sequencing of chemotherapy and radiother-
apy has yet to be determined. How surgery can be incor-
porated into the treatment schedule in this group of
patients with otherwise unresectable disease should also be
investigated. The scope for future research work is tremen-
dous. Much effort will be required.
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