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Abstract-—Although combination chemotherapy is applied on a large scale in advanced non-small
cell lung cancer (NSCLC), we still lack evidence indicating in which subsets of patients survival or
quality of life might be improved. We studied these issues among a sample of 28 NSCLC patients
with a high performance status, who received a tri-weekly vindesine, cisplatin, and bleomycin
combination. Treatment was extended for an additional two courses only if a response was observed
after the initial three courses.

An overall response rate of 13/27 evaluable patients (48%) was found (complete response 1/27
and partial response 12/27) with a median response duration of 24 weeks. Median survival was
33 weeks (47 for responders and 26 for non-responders).

Toxicity was primarily related to cisplatin, including severe nausea and vomiting and
nephrotoxicity in 68% and 21% of the patients, respectively. Performance status and body weight
dropped significantly during chemotherapy both among responders and non-responders. Performance
status after discontinuation of chemotherapy approached pre-treatment scores in responders only.

While the antitumour effect of this drug combination was confirmed, we conclude that
treatment-associated toxicity and deterioration of the patients’ well-being offset any potential

survival advantage for the majority of patients.

INTRODUCTION
NearLy 50% of patients with non-small cell lung
cancer (NSCLC) have distant metastases at the
time of diagnosis. Another 40% develop locally
recurrent or distant spread of their disease follow-
ing initial treatment with surgery or radiation
therapy [1]. The need for an effective systemic
treatment for this disease is therefore clear. Unfor-

_tunately, unlike small cell lung cancer, clinical

trials using chemotherapy for the treatment of
NSCLC have only recently indicated some prog-
ress in the development of drug combinations
which may benefit selected groups of patients.
With the wide variation in response rates and the
modest prolongation in survival in reported stu-
dies, none of the available combination chemother-
apy regimens can be recommended as standard
therapy for inoperable NSCLC [2]. Because of the
poor results with standard chemotherapeutic reg-
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imens [3] investigations have focused on new
agents.

Vindesine (VDS) has been reported in different
institutions to produce response rates of 20-25%
[4-8]. Therefore it is often considered to be the
most active single agent against NSCLC [9],
although lower response rates have also been re-
ported [10-14]. Response rates with cisplatin
(CDDP) have varied between 0 and 33%, with an
overall response rate of 14% in 338 treated patients
[15-21]. Combination of the two drugs resulted in
a 33-43% response rate in previously untreated
patients (14,22]. Responding patients receiving a
high dose of CDDP had a 22-month median
survival time [22]. The VDS-CDDP combination
appeared superior to VDS alone in a randomized
study [14]. The addition of cyclophosphamide with
or without doxorubicin to the VDS-CDDP com-
bination yielded similar response rates and remis-
sion durations as VDS-CDDP alone [23]. Bleomy-
cin (BLM) has shown only marginal effectiveness
as a single agent in lung cancer [24] but its
inclusion in older regimens led to an increase in
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response rate [25]. From the experience in various
other tumours BLM is known to be safe and
effective when given as a low-dose continuous
infusion. In combination with CDDP promising
results have been found in patients with head and
neck, oesophageal, testicular, and lung cancer [26—
29]. Based on an early report on the effectiveness of
the VDS-CDDP combination in NSCLC [30] we
added BLM to this combination in order to assess
the effect on response and survival.

Despite the existing WHO guidelines for the
management of cancer clinical trials [31], the
studies mentioned above did not, as a rule, report
on the effect of treatment on the functional status of
the patients [4-30]. Thus, the question remains as
to whether the use of combination chemotherapy
improves the quality of life in responding patients
with NSCLC. In this report the effects are pre-
sented of the combination chemotherapy with
VDS-CDDP-BLM on response, survival, and
quality of life in patients with advanced NSCLC.

PATIENTS AND METHODS

Between October 1980 and September 1982, all
consenting patients with histologically or cytologi-
cally confirmed advanced squamous cell, adeno-,
or large cell undifferentiated carcinoma of the lung
referred to the Department of Pulmonology of the
Leiden University Hospital were entered into the
study. Histological typing was in accordance with
the World Health Organization classification [32].
All patients had stage III or stage IV disease
according to the UICC criteria [33], and were not
candidates for surgery or curative radiotherapy.
All patients had objectively measurable lesions, a
Karnofsky performance status greater than 50%,
and had not received prior chemotherapy or radia-
tion to the areas of measurable or evaluable dis-
ease. Other entry criteria included age less than
70 yr, absence of CNS involvement, no complaints
necessitating radiotherapy, creatinine clearance
= 80 ml/min, leucocyte count =4 X 10%1, and
platelet count = 120 X 10%/1.

Pre-treatment evaluation included a history,
physical examination, blood-cell counts, serum cal-
cium and electrolytes, creatinine clearance, liver
function tests, urine analysis, and bronchoscopy.
Baseline chest X-ray films, audiograms, and pul-
monary function studies including measurements
of diffusing capacity of carbon monoxide (CO)
were obtained and were repeated before each
course of treatment. Radionuclide scans were per-
formed only when indicated. The administration of
chemotherapy required a 3-day hospitalization.
Vindesine (VDS) 2 mg/m? was given on day 1, and
1 mg/m? on day 3 as a bolus injection into the tube
of a running infusion. The dose schedule of vinde-
sine in two divided doses with a time interval of

two times the terminal half-life [34] was derived
from the same principles as applied with vinblas-
tine in testicular cancer, and VP 49,3 in small cell
lung cancer. A split dose of these mitotic spindle
inhibitors resulted in higher response rates [35,36].
Bleomycin (BLM) 15 mg was given on day 1 as a
continuous i.v. infusion over 18 hr. After ample
prehydration with 4 1, beginning 24 hr before cis-
platin, all patients received cisplatin (CDDP) 100
mg/m?i.v. in | | of normal saline over 4 hr followed
by an additional 3 I of normal saline over the next
20 hr with mannitol-induced diuresis. This regim-
en was repeated every 3 weeks. Antiemetic treat-
ment consisted of domperidone 10 mg i.v. every
4 hr. Aminoglycosides and other nephrotoxic drugs
were avoided. Response and toxicity criteria were
used as recommended by the WHO [31]. A partial
response (PR) was determined mainly on chest
films. For documentation of a complete response
(CR) a bronchoscopy was mandatory at reassess-
ment after three courses of chemotherapy. Only
patients with a response after three courses re-
ceived two more courses. Chemotherapy was dis-
continued in case of progressive disease or un-
acceptable toxicity. A leucocyte nadir < 1.0 X 10%/
1 or a platelet nadir < 20 X 10°/1 during the first
treatment cycle required a 25% dose reduction of
VDS in subsequent courses. The VDS and CDDP
dosages were reduced by 50% and 25%, respec-
tively, if the leucocyte count was 2.0-2.9 X 10%/1 or
the platelet count was 100-150 X 1091 at the start
of a new cycle. If at restart the leucocytes were
<2.0 X 10%/1 and/or the platelets were
< 100 X 10%/1 chemotherapy was postponed until
recovery above these values. CDDP was discon-
tinued if the creatinine clearance fell below 50 ml/
min. BLM was stopped if the vital capacity drop-
ped below 80% of the baseline value.

Performance status was graded according to the
Karnofsky index (KI) [37]. Patients were asked to
rate their anticipated difficulties with chemother-
apy 24 hr before each treatment course. Scale
values included: ‘no problems’, ‘casy to cope with’,
‘tolerable’, ‘dreadful’, and ‘intolerable’. The latter
score required a pecrmanent cessation of treatment.

Survival and time to progression were calculated
according to the Kaplan—Meier method [38]. Sub-
groups were compared with the log rank test [39]
and two-tailed P values were given. Changes in K1
and body wt over time were compared and P
values were derived with Student’s t-test on paired
observations.

RESULTS
Patients’ characteristics and evaluability
Clinical characteristics of the 28 patients who
consented to be entered into the study are pre-
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Table |. Patients’ characteristics at entry into the study

Age

Mean (range) 56.5 (40~69)
Sex

Male 26 (93%)

Female 2 (7%)
Histologic type

Squamous cell 16 (57%)

Adeno 10 (36%)

Large cell undiff 2 (%)
Stage UICC

I11: M, with T or N, 12 (43%)

IV: M, disease 16 (57%)
Karnofsky index

mean (range) 88 (60-100)

sented in Table 1. Twelve patients had intrathor-
acic disease only. The sites of distant metastases in
the remaining 16 patients included lymph nodes
(two patients), bone (six patients), liver (one pa-
tient), and other sites (nine patients). Seven pa-
tients had lost more than 5% of body wt in the
previous 6 months.

Twenty-eight patients were evaluable for toxic-
ity and 27 patients for response. One patient was
not evaluable for response due to his early. toxic
death. One patient’s death was considered unre-
lated to the tumour or to the treatment but possibly
related to his diabetes (no autopsy was performed).
All other patients died due to malignant disease.

Response and survival

One patient obtained a CR which lasted only 14
weeks. Twelve of the 27 evaluable patients
achieved a PR. Responses were observed within 6
weeks from the initiation of treatment. The median
period of response was 24 wecks (range 9-43
weeks). Although responses did not vary signi-
ficantly among histologic types, the numbers are
too small to draw any conclusions (see Table 2).

No statistically significant correlation was found
between response and performance status or
weight loss before the start of treatment. The
median duration of survival was 33 weeks (47
weeks for responders and 26 weeks for non-
responders, P = .08, see Fig. 1 ). Survival did not
differ significantly between histologic types, but
again, the numbers are too small to draw any
conclusions.

Toxicity

Patients received a mean number of 3.2 courses
of chemotherapy (range 1-5). A leucocyte nadir of
2.0-2.9 X 10%/1 was observed only once, and four
patients required a dose reduction due to
leucopenia at the start of a new cycle (see Table 3).
Dose reductions due to thrombocytopenia were not
needed. Nephrotoxicity with a fall in creatinine
clearance to 50-80 ml/min occurred in 11 patients.
In six patients the clearance fell below 50 ml/min
without recovery, requiring permanent cessation of
treatment. One of the patients started vomiting
severely at home after the first course of che-
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Fig. 1. Actuarial survival of the 13 responding and 14 non-responding
patients with non-small cell lung cancer treated with vindesine, cisplatin,
and bleomycin. The difference is not significant (P = .08).

Table 2. Response by histologic type in 27 evaluable patients

No.

Histologic type patients CR PR NC PD
Squamous cell ca. 15 7 2 6
Adenoca. 10 1- 3 1 5
Large cell undiff. ca. 2 2
Total 27 1(3.7%) 12 (44.4%) 3 (11.1%) 11 (40.7%)
CR = Complete response
PR = Partial response

NC = No change
PD = Progressive disease



966 W. Bakker et al.

Tuble 3. Treatment-related toxicity*

No. of
patients (%)

Leucopenia

nadir after Ist course 2.0-2.9 x 10%/1 1 (4)

at start of a new cycle 2.0-2.9 X 10%/1 4 (15)
Nephrotoxicity

creatinine clearance 50-80 ml/min 11 (39)

creat. clear. < 50 ml/min (incl. one death) 6 (21
Nausea and vomiting

mild (nausea only) 3 (1Y)

moderate (transient vomiting) 6 (21

severe (despite therapy) 19 6
Alopecia

partial 14 (54)

total 6 (23)
Peripheral neuropathy

mild paraesthesiae 8 (30)
Ototoxicity

audiography (clinically imperceptible) 9 (33)
Pulmonary toxicity

CO diffusing capacity < 80% of baseline 10 37)

X-ray changes

3 (1)

*More than one toxicity may occur in the same patient

motherapy, although he did not report this prob-
lem until end-stage renal failure had developed. He
died soon thereafter. In four patients chemother-
apy was permanently discontinued because of
nephrotoxicity (in two after two, in one after three,
and in one after four courses). In one patient
creatinine clearance fell below 50 ml after the fifth
course.

Severe nausea and vomiting occurred in 68% of
the patients. All patients were treated with dom-
peridone every 4 hr intravenously from the initia-
tion of chemotherapy. This was often combined
with levopromazine 25 mg orally before the start of
chemotherapy to make the treatment more toler-
able. Total or partial alopecia occurred in 77% of
patients. Mild peripheral neuropathy was seen in
26% of the patients and consisted of minor para-
esthesiae not requiring dose reductions. Mild high
pitch hearing loss was audiographically recorded
in 33% of the patients. No clinical hearing loss was
noticed.

Pulmonary toxicity defined as a decrease in
CO-diffusing capacity of more than 20% was
found in 37% of the patients. In three cases,
pulmonary toxicity preceded chest X-ray abnor-
malities attributable to BLM toxicity. A fall in vital
capacity, crackles or dyspnoea related to BLM
were not observed in our patients. Skin rash,
stomatitis, or allergic reactions also did not occur.

Fatients’ tolerance of treatment, performance status and
body wi

One patient refused further chemotherapy after
two courscs because he could not cope with the

nausea and vomiting. Six patients described their
treatment as dreadful but nevertheless decided to
continue. Six patients found their treatment toler-
able and thirteen reported coping rather casily
with the problems of chemotherapy. The patients’
self-reported tolerance of treatment, scored in the
outpatient department, was not correlated signi-
ficantly with the degree of vomiting scored during
hospitalization, response, or performance status.
The performance status fell during chemother-
apy from a mean KI of 88 to 75% (P < .0l).
Among non-responders Kl fell from 89 to 73%
(P = .001) and among responders from 88 to 77%
(P < .05). Only one symptomatic patient’s KI rose
during chemotherapy (from 60 to 80%) due to
relief of his metastatic bone pain. KI among non-
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Fig. 2. The mean performance status measured by the Karnofsky index

(KI) in responders and non-responders before chemotherapy, during

chemotherapy, and 1 month after completion of the chemotherapy +

S.D. The statistical significance of the changes within each group is shown
in the graph.
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responders remained at the same mid-treatment
level (75%) 1 month after completion of the last
course of chemotherapy. Among responders, post-
chemotherapy KI approached baseline values (sce
Fig. 2). A comparison of the changes in KI in
responders and non-responders did not show signi-
ficant differences at any time before, during or after
chemotherapy.

The body wt among responders fell from a mean
baseline value of 77.1 to 73.6 kg at thc end of
treatment (P < .10, see Fig.3). Among non-
responders the mean body wt fell from 74.2 to
71.1 kg (P < .05). The range in the change in body
wt was —17-+5 kg in responders and —10-+3 kg
in non-responders. The difference between the
changes in body wt among responders and non-
responders was not statistically significant.

DISCUSSION

The antitumour effect of the combination of
VDS, CDDP and BLM was confirmed in our series
of 28 patients with advanced NSCLC cancer. After
the initiation of our study the results of a study
using the same combination chemotherapy were
reported with a response rate of 38% [40]. This
result appears to be similar to the response rate of
48% in our patients.

An issue not addressed in the current study is
whether response to chemotherapy leads to a sur-
vival advantage in patients with NSCLC [9,41].
The median survival among inoperable lung can-
cer patients with a KI of 90% from the Veterans
Administration Lung Group data base was 27
weeks [42]. This does not appear to be substantial-
ly different from the 33 weeks observed in our
study. The type of chemotherapy used in our study
apparently has no major impact on survival in
NSCLC. This is underscored by a recent rando-
mized study showing that cisplatin in combination
with vindesine does have an antitumour effect but
that it does not prolong survival [43]. The updated
results of this trial continue to show no survival
benefit for patients receiving chemotherapy, not-
withstanding a response rate of 32% [44]. In
addition, our patients spent an average of 10
weeks, i.e. 30% of the survival time, on protocol
treatment.

Clinically important toxicity was related pri-
marily to CDDP. Nephrotoxicity occurred despite
prehydration and mannitol-induced diuresis, caus-
ing an irreversible fall in creatinine clearance be-
low 50 ml/min in six patients (21%), including one
toxic death. Itri ef al. observed three drug-related
deaths due to renal failure in the treatment of 54
patients with the same drug combination [40].
They speculated that the addition of BLM in-
creases the CDDP-related nephrotoxicity in this
group of older patients. Chemotherapy-induced
nausea and vomiting were ameliorated by the use

Kg | MEAN BODY WEIGHT
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Fig. 3. The mean body wts in responders and non-responders before and
1 month after completion of the chemotherapy. The statistical signi-
Sicance of the changes within each group is shown in the graph.

of antiemetics but nevertheless remained clinically
important. Nausea and vomiting scores during
admission did not correlate with the patients’
self-reported tolerance of the regimen. This unex-
pected lack of association might be accounted for
by the fact that tolerance of chemotherapy was
based on patient self-report data, while nausea and
vomiting scores were derived from nursing staff

_ratings [45]. Other toxicities were not of major

clinical importance, although ototoxicity was re-
corded audiographically in 33% of the patients.
While pulmonary toxicity was not noted clinically,
a detectable fall in pulmonary CO-diffusing capac-
ity was observed in 37% of the patients. Taking
into account the low total dosage of BLM given to
our patients, this figure probably represents many
false positive results as reported by others [46]. A
fall in diffusing capacity preceded possible BLM-
related X-ray changes in three patients. No lung
biopsies were obtained for histological confirma-
tion of BLM toxicity.

Performance status as measured by the Karnofs-
ky Index (KI) fell significantly during treatment. A
change of KI of the magnitude observed may seem
modest, but is still clinically important [42].
Among responders KI rose again to baseline values
after discontinuation of treatment. Among non-
responders it remained at the same lower level but
did not continue to decline after discontinuation of
treatment. This suggests that the toxicity of the
treatment had greater impact on peformance status
than did tumour-associated symptoms, even
among non-responders. Only one symptomatic pa-
tient’s performance status rose during chemother-
apy due to relief of his metastatic bone pain. The
deterioration of the patients’ well-being during
treatment was further illustrated by a fall in body
weight. The similarity in weight loss among re-
sponders and non-responders suggests that it was
related to the treatment rather than tumour-
associated. Only very few studies in the lung
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cancer literature report how seriously the toxicity
of treatment can affect the patient’s quality of life
[47,48]. Yet, special attention to quality of life
issues would scem to be particularly important in
the carc of patients who are treated palliatively
without expectation of cure [49].

In a selected group of high performance status
patients such as those in the present study we feel
that, in the absence of symptoms, little can be
gained by administering a toxic regimen such as
the VDS-CDDP-BLM combination. Until more
effective chemotherapy can be developed that sub-
stantially prolongs survival, toxic regimens as used
in this study will probably only benefit those
responding patients whose symptoms are relieved
by the treatment [50]. The dilemma is that with-

W. Bakker et al.

holding treatment until symptoms appear may
result in a deterioration of performance status, and

nereby result in a lower response rate [22]. It may
be appropriate to treat asymptomatic patients as
long as this occurs in the framework of a well-
planned clinical study.

In conclusion, while we could confirm the anti-
tumour ecffect of the drug combination VDS-
CDDP-BLM, any potential survival advantage
was, for the majority of the patients, offset by the
toxicity and duration of treatment as well as the
deterioration of the patients’ well-being associated
with the treatment. Asymptomatic patients with
advanced NSCLC are not likely to benefit from
such a toxic regimen and should probably not be
treated with this drug combination.
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