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ABSTRACT Forty two patients with inoperable non-small cell lung cancer were entered into a

phase II study of the combination chemotherapy regimen PVB (cisplatin 60 mg/M2 by intra-
venous infusion over two hours on day 1, vinblastine 4 mg/M2 by intravenous bolus on days 1 and
2, and bleomycin 15 mg intramuscularly on days 1, 8, and 15), repeated at three weekly intervals.
Twelve of 40 evaluable patients (30%) achieved partial responses; there were no complete
responses. The median duration of response was 16 weeks (range >8-73 weeks). The median
survival of responding patients calculated from entry to the study until death (40 weeks) was

superior to that of patients failing to respond (15 weeks). Treatment was accompanied by signs of
moderate toxicity, particularly myelosuppression, nausea and vomiting, alopecia, and
neuropathy. One patient died from a neutropenic infection. PVB is a moderately toxic regimen
for non-small cell lung cancer and appears similar in efficacy and toxicity to high dose cisplatin
and vindesine.

The results of chemotherapy in the treatment of
non-small cell lung cancer have been disappointing,
especially when compared with the high response
rates and prolongation of survival which
chemotherapy may produce in the treatment of
small cell lung cancer.'2 Most single agents active
against non-small cell lung cancer induce response
in less than 20% of patients34 and combination
chemotherapy has led to little improvement in
response rates or survival.5-8 Cisplatin in one of the
more active single agents, producing a cumulative
response rate of 19% from published series.9 1'3 The
combination of vindesine with cisplatin appears to
increase the response rate'4 's and one study noted
that the median survival for responding patients
receiving high dose cisplatin and vindesine was 22
months.'5 Recent attempts to improve the response
rate to cisplatin and vindesine by including more
drugs in the combination have not, however, proved
rewarding.'6'
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Cisplatin has been combined with another vinca
alkaloid, vinblastine, producing a response rate simi-
lar to that for cisplatin with vindesine.'8 '9 At the
start of this study, the combination of cisplatin, vin-
blastine and bleomycin (PVB) had been reported to
be highly successful in the treatment of germ cell
tumours20 and it was reported subsequently to be of
use in the treatment of adenocarcinoma of unknown
primary site.2' Furthermore, phase II studies with
PVB had been initiated in our institutes for cervical
cancer and head and neck cancer, and these showed
the activity of this regimen.22 We decided therefore
to investigate the role of PVB in the management of
inoperable non-small cell lung cancer.

Methods

PATIENTS
From October 1979 to May 1983, 42 patients with
inoperable non-small cell lung cancer, from two
institutions, were entered into the study after
informed consent had been obtained. Thirty three
were male and nine female; the median age was 56
years (range 41-74 years). All had a performance
status of 2 or better on the ECOG scale.23 Histo-
logical examination showed large cell undifferen-
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tiated carcinoma in 19, adenocarcinoma in 11, and
squamous carcinoma in 12. Seventeen patients were
staged as having limited disease (disease restricted
to one hemithorax with or without ipsilateral suprac-
lavicular lymph nodes affected) and 25 as having
extensive disease (disease outside these limits).
Seventeen had received no prior treatment, but 24
had received radiotherapy and three had undergone
surgery. None had received prior chemotherapy.
Fifteen patients reported no weight loss at entry to
the study, 11 a weight loss of 5% or less, and 16
patients a weight loss of more than 5% in the six
months before entry to the study.

Drug treatment
Treatment consisted of cisplatin 60 mg/M2 by
intravenous infusion over two hours on day 1, vin-
blastine 4 mg/M2 by intravenous bolus on days 1 and
2, and bleomycin 15 mg by intramuscular injection
each week. Treatment was repeated at three weekly
intervals. For responding patients the programme

was continued for two courses beyond the maximal
response, provided that a cumulative dose of 300 mg
of bleomycin was not exceeded. Patients with stable
or progressive disease stopped treatment after a
minimum of six weeks. Treatment was deferred by
one week if the platelet count was under 100 x 109/l
or the white blood count was under 3 x 109/l when
the next cycle was due. If the blood count remained
below these limits after one week, the subsequent
dose of vinblastine was halved or the next cycle
omitted, according to the degree of myelosup-
pression. Similarly, the bleomycin dosage was

halved or bleomycin withdrawn if carbon monoxide
transfer (TLco) fell by 10% or more below the pre-

treatment value or to less than 65% of the predicted

normal level at any time during treatment. Cisplatin
was reduced in dosage or withdrawn if there was
evidence of deterioration in renal function (a rise in
serum creatinine greater than 20 ,umol/l) (0.23 mg/
100 ml). Antiemetic medication was prescribed only
if patients experienced nausea or vomiting accom-

panying treatment.

Assessment of response and toxicity
Response was classified according to standard
criteria.24 Briefly, a complete response meant the
disappearance of all primary and metastatic disease
and a partial response a 50% or greater reduction in
measurable or evaluable tumour, both for a
minimum of six weeks. Progressive disease meant a

25% increase in size of at least one measurable
lesion or the appearance of new lesions. Patients
with changes outside these limits nine weeks or

more after the start of treatment were classified as
having stable disease. The duration of response was
defined as the period of time between entry to the
study and the first observation of disease progres-
sion.

Patients were considered evaluable for response if
they had received a minimum of two cycles of treat-
ment, or if treatment was abandoned after one cycle
because of rapid disease progression. Response and
toxicity were assessed at each cycle by clinical evalu-
ation and investigations including chest radiography
(posteroanterior and lateral), a full blood count, and
a standard biochemical screen. Full blood counts
were not, however, carried out between courses.
Special investigations such as bone radiography,
computed tomography, and radioisotope or
ultrasound scanning were carried out where indi-
cated. Toxicity was graded according to standard

Table 1 Response in relation to prognostic factors at entry to the study

No CR PR SD PD CR + PR
(%)

All patients 40 0 12 17 11 30
ECOG performance statUS23

0 9 0 3 5 1 33
1 14 0 6 5 3 43
2 17 0 3 7 7 18

Weight loss
None 14 0 7 5 2 50
<5% 10 0 4 3 3 40
>5% 16 0 1 9 6 6

Extent of disease
Limited 17 0 4 6 7 24
Extensive 23 0 8 11 4 35

Histology
Large cell undifferentiated carcinoma 19 0 4 7 8 21
Squamous cell carcinoma 11 0 5 5 1 45
Adenocarcinoma 10 0 3 5 2 30

Radiotherapy
Prior radiotherapy 24 0 6 11 7 25
No prior radiotherapy 16 0 6 6 4 38

CR-complete response; PR-partial response; SD-stable disease; PD-progressive disease.
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World Health Organisation criteria.-5

Results

OBJECTIVE RESPONSE
Two patients were regarded as not evaluable for
response as they had received only one course of
treatment without obvious disease progression; one
was lost to follow up and one refused further treat-
ment. Of the remaining 40 patients, partial
responses were observed in 12 (30%). No complete
responses occurred. Responders achieved a
response after a mean of 1.8 courses of treatment
(range 1-4 courses). The median duration of
response was at least 16 weeks (range >8-73
weeks). There were three early deaths, after the first
course; all these patients were included and classed
as having disease progression. Eleven patients in all
were classified as having progressive disease. Seven-
teen patients were classified as having stable disease
after a mean of 3.8 courses (range 2-10 courses).
Response rates according to histological

classification, ECOG performance score, weight
loss, and extent of disease are shown in table 1. The
only factors associated with an increased likelihood
of response appeared to be having no prior weight
loss, no prior radiotherapy, and possibly a diagnosis
of squamous cell carcinoma.

SURVIVAL
Life table analysis using the Breslow version of the
generalised Wilcoxon test26 showed that the median
survival of responders calculated from entry to the
study until death was superior to that of non-
responders (40 weeks v 15 weeks; p <0.01).

Table 2 Toxicity ofthe cisplatin, vinblastine, and
bleomycin regimen in 40 patients with non-small cell lung
cancer

No (%o) ofpatients

Leucopenia* 22 (55)
Thrombocytopenia* 1 (3)
Infection 3 (8)
Nausea 11 (27)
Vomiting 29 (73)
Mild alopecia 13 (33)
Moderate or severe alopecia 13 (33)
Stomatitis 6 (15)
Diarrhoea 4 (10)
Constipation 4 (10)
Peripheral neuropathy 4 (10)
Skin changes 2(5
Cystitis 2 (5
Fever 1 (3i
Phlebitis 1 (3
Neutropenic death 1 (3)

*Based on blood counts at time of retreatment.

TOXICITY
Forty of 42 patients were evaluable for toxicity.
Myelosuppression and nausea and vomiting were
the most serious manifestations of toxicity encoun-
tered during the study. Although weekly blood
counts were not performed, leucopenia was noted in
22 of the 40 patients. Two patients developed neut-
ropenic infections, and one of these died despite
intravenous antibiotics. A further patient required
oral antibiotic treatment. Thrombocytopenia was
noted in one patient.

All patients experienced appreciable gastrointes-
tinal side effects; in 11 patients only nausea oc-
curred during treatment, but in the remaining 29
this was accompanied by vomiting. In 24 patients
vomiting was transient, while five experienced per-
sistent vomiting that responded poorly to antiemetic
medication. Diarrhoea was noted in four patients
and constipation in four. Mild alopecia occurred in
13 and patchy alopecia in 11 but only two patients
required wigs. Peripheral neuropathy developed in
four patients.

Deterioration in pulmonary function necessitated
bleomycin withdrawal in one patient after 225 mg,
while two further patients developed skin changes
typical of bleomycin toxicity. Two patients required
reduction of the cisplatin dose because of transient
renal impairment in one and peripheral neuropathy
in the other. The occurrence of toxicity encountered
during the study is summarised in table 2.

Discussion

Our study shows that the combination of cisplatin,
vinblastine, and bleomycin caused tumour regres-
sion in 30% of patients with non-small cell lung
cancer. Although there have been no previous
reports of PVB as treatment for non-small cell lung
cancer, vindesine combined with cisplatin and
bleomycin has recently been reported to induce
tumour regression in 20 of 52 (38%) of such
patients, previously untreated.27 The authors noted
that the median survival for responders was 64
weeks compared with only 20 weeks for non-
responders (p < 0.001) and concluded that the
results of this triple agent regimen were similar to
those obtained previously with high dose cisplatin
and vindesine. In a further study, using cisplatin,
vinblastine, and mitomycin C, responses were
observed in 12 of 26 patients (46%), with a median
duration of response of 26 weeks28; but the authors
again concluded that the addition of mitomycin C
did not improve the results obtained with cisplatin
and a vinca alkaloid. Together these studies suggest
that cisplatin and the vinca alkaloid are the impor-
tant components of the combinations evaluated.29 In
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our experience with the PVB regimen, treatment
was accompanied by frequent and often severe
toxicity and the survival benefit for responders was
only six months-somewhat less than that reported
in patients receiving high dose cisplatin and vin-
desine.'5

Aisner and Hansen emphasised the importance of
low performance capacity, extensive disease, and
prior weight loss as adverse prognostic factors in the
treatment of non-small cell lung cancer.30 In the
present study performance score and extent of dis-
ease were not important prognostic factors influenc-
ing outcome, although no prior weight loss, no prior
radiotherapy, and possibly the presence of the
squamous cell type appeared to be associated with
an increased likelihood of response to treatment and
increased survival. The small numbers in each sub-
group do not, however, allow firm conclusions to be
drawn.

In any trial of palliative chemotherapy in
advanced malignant disease it is important to weigh
the benefits of treatment, such as improvement in
symptoms and possibly survival, in responding
patients against the toxic effects experienced by all
patien,ts. This is particularly important for non-small
cell lung cancer, where response rates are usually
relatively low and survival is short. Only two series
have so far been reported in which chemotherapy
has been compared with placebo in patients with
non-small cell lung cancer.3' 32 Although the results
of both indicated a survival benefit for patients
responding to chemotherapy this might reflect the
better performance status of patients subsequently
achieving a response, and further randomised
studies of chemotherapy versus no chemotherapy in
the management of non-small cell lung cancer will
be necessary to establish clearly which subgroups of
these patients may benefit from chemotherapy.

Meanwhile the conclusion is that platinum based
combination chemotherapy is a toxic form of treat-
ment which causes tumour regression or palliation in
only about one third of patients.

We would like to thank Mrs N Teriana and Miss J
Morgan for help in collection of data and Miss J
Hood for preparation of the manuscript.
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