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Background:Oral etoposide is an active
single agent in small-cell lung cancer
(SCLC) and is widely prescribed as
first-line treatment as an alternative to
intravenous combination chemo-
therapy in patients with extensive dis-
ease.Purpose: The intention of this
study was to determine if the effects of
oral etoposide therapy on survival and
quality of life are equivalent to those of
intravenous chemotherapy. Methods:
In a randomized trial of palliative
treatment in advanced SCLC, oral eto-
poside (100 mg given twice daily for 5
days) was compared with intravenous
chemotherapy consisting of alternating
cycles of cisplatin and etoposide (PE)
and cyclophosphamide, doxorubicin,
and vincristine (CAV). Six cycles of
chemotherapy were administered every
21 days in both regimens. Symptom
control and quality of life were mea-
sured with the Rotterdam Symptom
Checklist and a daily diary card. In
January 1996, after 155 patients had
been randomly assigned from a pro-
jected intake of 365 patients, an inde-
pendent Data Monitoring Committee
examined the interim results. Survival
was determined by the Kaplan–Meier
method, and the logrank test was used
to compare treatments. For quality-of-
life comparisons, average scores were
calculated for each time point. The
Mann–Whitney U test was used to de-
termine any significant overall differ-
ences between treatments. For the Rot-
terdam Symptom Checklist, separate
analyses were done for each subset
(psychological well-being, physical
symptoms, lung cancer symptoms,

treatment symptoms, activity, and
quality of life). Response rates and tox-
icity scores were compared by usingx2.
All statistical tests were two-sided.Re-
sults: Survival was inferior at 1 year in
the oral etoposide group compared
with intravenous therapy (9.8% for
oral versus 19.3% for intravenous; dif-
ference = 9.5%; 95% confidence inter-
val of difference = 0.3%-18.7%;
P<.05), and there was a trend toward
inferior overall survival. Median sur-
vival was 4.8 months for oral treatment
and 5.9 months for intravenous
therapy. Progression-free survival was
worse in the oral etoposide arm (me-
dian = 3.6 months versus 5.6 months;
P<.001), as well as overall response rate
(32.9% versus 46.3%;P<.01). With the
exception of acute nausea and vomiting
associated with intravenous chemo-
therapy, all aspects of symptom control
and quality of life were either the same
or worse in the oral etoposide group.
Study closure was recommended.Con-
clusions: These interim results show
that this schedule of oral etoposide is
inferior to intravenous chemotherapy
in the treatment of advanced SCLC
and should not be used as first-line
treatment of this disease. [J Natl Can-
cer Inst 1997;89:577-80]

The prognosis of extensive small-cell
lung cancer (SCLC) remains very poor in
spite of combination chemotherapy. Only
5%-10% of patients with this disease sur-
vive to 2 years (1,2). Some patients have
adverse prognostic features at presenta-
tion and survive a median of only 6-8
months (3,4). In these patients, the use of
oral etoposide would seem to have much
to recommend it. In otherwise untreated
patients, major tumor responses occur in
approximately 70% of cases, and uncon-
trolled (not randomized) phase II studies
have reported survival comparable to that
seen with intravenous treatment (5-8).
This treatment is now widely prescribed
on the basis of the assumption that it will
clearly be preferable to intravenous che-
motherapy with respect to side effects and
that there will be no clinically important
difference in survival. Oral etoposide is
not, however, a nontoxic treatment; it pro-
duces nausea, myelosuppression, and alo-
pecia in a substantial proportion of pa-
tients (5,8,9). The toxicity and efficacy of

the treatment have not been formally
compared with those of conventional in-
travenous treatment.

The present trial was therefore de-
signed as a randomized comparison be-
tween a widely used schedule of oral eto-
poside and a commonly used cyclical
alternating combination of intravenous
drugs (see‘‘Subjects and Methods’’ sec-
tion). Our intention was to determine if
equivalent survival could be obtained
with better quality of life using oral eto-
poside.

At the time that this trial began, the
U.K. Medical Research Council Lung
Cancer Working Party (10) had started a
similar study, but they used a schedule of
etoposide of 50 mg twice daily for 10
days and compared it with two different
intravenous regimens. In December 1995,
they informed us that their trial was to be
terminated early on the recommendation
of their Data Monitoring Committee. We
therefore invited three of the members of
this committee to examine the interim re-
sults of our trial. They began this exami-
nation in January 1996. The committee’s
analysis had not been specified in the
original protocol. It was considered essen-
tial because of a significant difference in
survival and toxicity revealed in the
Medical Research Council trial. The in-
terim results of the study and recommen-
dations of the Data Monitoring Commit-
tee form the basis of this report.

Subjects and Methods

Eligibility Criteria

Eligible patients had untreated SCLC based on
biopsy findings or on cytologic criteria. All patients
entered into the study who were below the age of 75
years had extensive disease and either World Health
Organization (WHO) (11) performance status grade
2 or 3 or serum alkaline phosphatase levels greater
than 1.5 times the upper limit of normal according to
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the participating institution. In addition, patients
aged 75 years or more with any stage of SCLC were
eligible. Participating physicians agreed to treat such
patients with oral chemotherapy regardless of dis-
ease extent or performance status grade. Patients un-
der age 75 with limited disease, performance status
grade 0 or 1, were not considered to be candidates
for palliative treatment. Patients had to have no
medical contraindication to chemotherapy. Proof of
extensive disease was obtained by isotope bone
scan, liver ultrasound, and abdominal and thoracic
computed tomography scans, where appropriate.
Ethical committee approval was obtained for all cen-
ters, and all patients gave informed consent.

Treatment Regimens

Patients were randomly assigned to receive either
oral etoposide or intravenous chemotherapy consist-
ing of alternating cycles of cisplatin and etoposide
and cyclophosphamide, doxorubicin, and vincris-
tine. In the first treatment arm, oral etoposide was
given at a dose of 100 mg twice daily for 5 days
every 21 days for six cycles. In the second treatment
arm, intravenous chemotherapy comprised alternat-
ing cycles of 1) cisplatin (60 mg/m2 on day 1) and
etoposide (120 mg/m2 on day 1), with 100 mg eto-
poside given orally twice a day on days 2 and 3
(PE); and 2) cyclophosphamide (750 mg/m2), doxo-
rubicin (50 mg/m2), and vincristine (2 mg/m2) all
given on day 1 (CAV). Three alternating cycles of
PE and CAV were given at 21-day intervals.

Doses were modified on the basis of pretreatment
blood cell counts. Patients with a white blood cell
(WBC) count of 3 × 109/L or higher and a platelet
count of 100 × 109/L or higher received 100% of the
dose; for patients with a WBC count lower than 3 ×
109/L and a platelet count of 99 × 109/L or lower,
treatment was delayed 1 week. After a 1-week delay,
if the blood cell count was normal, the full dose was
given; if the WBC count was 2.5-2.9 × 109/L or the
platelet count was 75-99 × 109/L, the intravenous
chemotherapy dose was reduced to 75% and oral
etoposide was given for 4 days only. Toxicity was
assessed according to the WHO criteria.

Palliative therapy was permitted to control symp-
toms associated with disease progression or for per-
sisting symptoms such as pain.

Response Assessment

Patients were seen at 21-day intervals during che-
motherapy and monthly after treatment. At each
visit, a chest x ray was taken, with full blood cell
count, liver function tests, and measurements of
urea, creatinine, and electrolyte levels.

Response was based on clinical examination,
chest x ray, and biochemistry. A complete response
(CR) was defined as disappearance of all signs of
tumor, including biochemistry and abnormal ultra-
sound scans reverting to normal. Abnormal bone
scans rarely become normal in responders, and those
subjects were considered not to have achieved a CR.
A partial response was defined as a greater than 50%
decrease in tumor size measured as the sum of two
transverse diameters. Response had to be maintained
for 3 weeks or more. Stable disease was defined as
any response less than this (i.e.,ø50% decrease in
tumor size). Where bulky disease was indistinguish-
able from the mediastinum, the midline on the ra-
diograph was taken as the medial site for measure-

ment. Disease progression was defined as worsening
of the condition, as shown by chest x ray, or devel-
opment of clinical or other signs of tumor growth or
metastasis.

Symptom Control and
Quality-of-Life Measurements

The Rotterdam Symptom Checklist (12) was
used. This checklist was subdivided into subsets re-
lating to physical symptoms, lung cancer symptoms,
treatment symptoms, physical activity, psychologi-
cal well-being, and one general quality-of-life ques-
tion. It was filled in by patients every 3 weeks at
each treatment cycle and at the first two follow-up
visits. The initial checklist was completed before the
patient was randomly assigned to treatment but after
written informed consent was obtained for study en-
try. The daily diary card that we previously used and
described (13) was used by patients to record acute
chemotherapy-related symptoms.

Statistical Considerations

Intravenous chemotherapy was considered to be
the standard treatment, and oral etoposide was re-
garded as the preferred treatment if no clinically
important difference in survival occurred and if
quality of life and symptom control were similar.
Therefore, the primary statistical end points were
median survival and 1-year survival. To detect a
difference in median survival of 3 months and a 9%
improvement in 1-year survival (significance level,
5%; power, 90%), we needed 365 patients for treat-
ment randomization. Randomization was by mini-
mization stratification (14) by sex, age (ù75 or <75
years old), Eastern Cooperative Oncology Group
performance status, hospital center, and disease ex-
tent for those age 75 years or older.

Secondary end points were tumor response and
progression-free survival. Comparisons between
treatment groups were made for symptom control
and quality of life, but sample size was not calcu-
lated on the basis of a difference between any of the
several quality-of-life and symptom measurements.

At the time that the Data Monitoring Committee
met, 155 patients had been randomly assigned to
treatment; of these patients, 134 had completed che-

motherapy. The median follow-up was 10.4 months.
The present report is therefore an interim analysis of
data currently available.

Statistical Analyses

Survival was determined by the Kaplan–Meier
method using the logrank test for comparison be-
tween treatments. For quality-of-life comparisons,
average scores were calculated for each time point.
The Mann–WhitneyU test was used to determine
any significant overall differences between treat-
ments. For the Rotterdam Symptom Checklist, sepa-
rate analyses were done for each subset. Response
rates and toxicity scores were compared by use
of x2.

Results
From February 1993 through Decem-

ber 1995, 155 patients had been randomly
assigned to one of the two treatment arms.
The patients’ characteristics are given in
Table 1. Not all clinicians would stage the
disease of patients 75 years old or older;
therefore, disease extent in this group was
sometimes unknown. Pretreatment vari-
ables were similar in both groups.

Table 2 summarizes tumor response to
treatment for 134 patients having reached
the end of treatment. There were fewer
complete responses and substantially
more patients with tumor progression
while on treatment in the oral etoposide
group. Upon review, one nonassessable
patient was found not to have SCLC. All
other patients died before their response
could be evaluated.

Overall survival and progression-free
survival are shown in Figs. 1, A and B,
respectively. Survival was worse in the
oral etoposide group. The proportion of
survivors at 1 year was 9.8% in the oral
therapy group and 19.3% in the group

Table 1. Pretreatment characteristics of patients randomly assigned to intravenous or oral therapy

Intravenous chemotherapy (n4 80) Oral etoposide (n4 75)

Age, y (range) 67 (49-80) 66 (50-86)

Male/female 42/38 42/33

Disease extent: LD/ED/UK* 4/72/4 7/66/2

Performance status†
0 10 13
1 25 26
2 31 25
3 14 11

Alkaline phosphatase, IU/L‡ 295 ± 279 411 ± 574

Albumin, g/L‡ 35 ± 6.6 36 ± 5.3

Aspartate transaminase, IU/L‡ 64.9 ± 95.2 73.6 ± 93.2

Hemoglobin, g/100 mL‡ 12.5 ± 2.3 13.1 ± 1.8

*LD 4 limited disease; ED4 extensive disease; UK4 unknown.
†Eastern Cooperative Oncology Group.
‡Mean ± standard deviation.
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given intravenous treatment (difference
4 9.5%; 95% confidence interval of the
difference4 0.3%-18.7%;P<.05). The
median survivals were 5.9 months with
intravenous therapy and 4.8 months with
oral etoposide. Progression-free survival
was significantly worse with oral etopo-
side (Fig. 1, B). The values for median
progression-free survival were 5.6 and 3.6
months for the intravenous and oral arms,
respectively. When response rate and me-
dian survival were compared according to
treatment in patients of performance sta-
tus 0 and 1 and performance status 2 and
3 combined, no significant differences
were demonstrated (data not shown), but
these subgroups were small, and the
analysis lacked power. The trend in each
case was, however, toward worse survival
in the oral etoposide group. Toxic effects,
as measured by the WHO criteria, were
similar in the two treatment arms, except

that more patients with grade 3 or 4 nau-
sea and vomiting were in the intravenous
therapy group than in the oral therapy
group (14 patients in the intravenous
therapy group compared with two in the
oral therapy group). There were five
grade 3 or 4 infections in the intravenous
therapy group and four in the oral therapy
group as well as two grade 3 or 4 neutro-
penic episodes in both arms.

Results of the quality-of-life measure-
ments for the two treatment arms are sum-
marized in Table 3. Compliance among
patients agreeing to complete the daily di-
ary card and who survived longer than 21
days was 66.1% and 73.5% in the intra-
venous and oral therapy groups, respec-
tively. The results showed that nausea
was worse in those receiving intravenous
therapy (P<.001) but that pain, appetite,
general well-being, and mood (all
P<.001) as well as sleep (P<.02) were
worse in the patients on oral etoposide.
The worse quality of life with the oral
treatment was also supported by the Rot-
terdam Symptom Checklist, which
showed that palliation of lung cancer
symptoms was of shorter duration (P<.01)
and that there was less improvement in
quality of life (P<.01), although treat-
ment-related symptoms were worse with
the intravenous regimen (P<.01). The size
of the differences between the two treat-
ment regimens was small. Compliance
was 70.5% and 84.8% at the time of first
follow-up in the intravenous and oral
therapy groups, respectively. More de-

tailed analyses will be reported later, when
follow-up is more complete.

Discussion

Several nonrandomized phase II stud-
ies (5,6) have suggested that oral etopo-
side might be a useful treatment in exten-
sive stage SCLC, especially in the elderly
and in patients with poor prognostic fac-
tors. The difficulty in interpreting these
studies lies in the lack of randomized
comparison with intravenous chemo-
therapy, which gives rise to results that
are influenced by case selection. Thus,
Carney and co-workers (6) treated 35 pa-
tients aged 70-93 years with 800 mg/m2

etoposide in a 5-day schedule and ob-
served a response rate of 71% and a me-
dian survival of 9 months for patients
with extensive disease. In a subsequent
report (7) on 63 patients, the response rate
(for all patients) was 76% and the median
survival was 38 weeks. Although these
results are encouraging, the value of this
approach can be tested only in a random-
ized comparison with intravenous chemo-
therapy, since case selection affects re-
sponse rate and survival.

In our study, the very poor survival
seen in both treatment groups is a conse-
quence of selecting patients with known
poor prognostic factors at presentation
(3,4). Using very similar selection crite-
ria, the U.K. Medical Research Council
trial (10), posing the same question, re-
ported similar survival figures. Questions
of palliation and quality of life are of

Fig. 1.Overall survival(A) and progression-free survival(B) in patients randomly assigned to receive oral etoposide (oral) treatment (dark lines) or intravenous (i.v.)
treatment (light lines). The numbers of patients at risk at 6-month intervals are shown below the survival curves, and theP values for comparison of the curves in
(A) and (B) are .134 and .001, respectively.

Table 2. Tumor response at end of treatment in
the two patient groups

Response data*

Intravenous
chemotherapy

(n 4 67)†

Oral
etoposide
(n 4 67)†

CR 14 (20.9) 6 (9.0)
PR 17 (25.4) 16 (23.9)
Stable disease 7 (10.4) 3 (4.5)
Progression 12 (17.9) 33 (49.3)
Nonassessable 17 (25.4) 9 (13.4)

*CR 4 complete response; PR4 partial re-
sponse.P<.01 for overall response rate (excluding
nonassessable patients).

†Values in column4 number of patients (%).
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great importance in these very ill patients
who have not long to live. Before the data
were examined by the Data Monitoring
Committee, although some participating
clinicians were growing anxious about
prescribing the oral therapy, most were
not, and none had formed any clinical im-
pression about differences in quality of
life.

The bioavailability of oral etoposide
varies (15,16), and this situation may, in
part, limit its clinical usefulness as a pal-
liative treatment, since some patients may
be undertreated and others may have
avoidable toxic effects. The 5-day sched-
ule of etoposide administration that we
used has been assessed in phase II studies
(5). Other, more prolonged schedules of
administration at lower dose have also
been reported (8). The U.K. Medical Re-
search Council trial used a 10-day regi-
men and compared this regimen with two
other intravenous regimens (8). There are
pharmacokinetic reasons for preferring
low-dose, prolonged exposure (17), but
response rates are similar to those ob-
tained with the 5-day regimen employed
here. There is considerable similarity of
outcomes in the two randomized studies,
with worse survival in both studies and, in
the present study, worse overall response
and poorer quality-of-life scores. The
small difference in compliance with the
quality-of-life measures is unlikely to ac-
count for the differences in the two arms,
although it is possible that patients with
poor quality of life may be more likely to
be noncompliant. The difference in com-
pliance with the use of the daily diary card
was 7.4%, whereas there were highly sig-

nificant and consistent differences in
quality-of-life scores.

Taken together, the two trials consti-
tute a strong argument against the use of
single-agent oral etoposide in the treat-
ment of advanced SCLC. The experience
in our trial indicates the great importance
of randomized comparison of treatments
even when treatment is palliative.

References
(1) Souhami RL, Law K. Longevity in small cell

lung cancer. A report to the Lung Cancer Sub-
committee of the United Kingdom Coordinat-
ing Committee for Cancer Research. Br J Can-
cer 1990;61:584-9.

(2) Randomised trial of four-drug vs less intensive
two-drug chemotherapy in the palliative treat-
ment of patients with small-cell lung cancer
(SCLC) and poor prognosis. Medical Research
Council Lung Cancer Working Party. Br J
Cancer 1996;73:406-13.

(3) Souhami RL, Bradbury I, Geddes DM, Spiro
SG, Harper PG, Tobias JS. The prognostic sig-
nificance of laboratory parameters measured at
diagnosis in small cell carcinoma of the lung.
Cancer Res 1985;45;2878-82.

(4) Rawson NS, Peto J. An overview of prognostic
factors in small cell lung cancer. A report from
the Subcommittee for the Management of Lung
Cancer of the United Kingdom Coordinating
Committee on Cancer Research [published er-
ratum appears in Br J Cancer 1990;62:550]. Br
J Cancer 1990;61:597-604.

(5) Carney DN, Grogan L, Smit EF, Harford P,
Berendsen HH, Postmus PE. Single-agent oral
etoposide for elderly small cell lung cancer
patients. Semin Oncol 1990;17(1 Suppl 2):49-
53.

(6) Smit EF, Carney DN, Harford P, Sleijfer DT,
Postmus PE. A phase II study of oral etoposide
in elderly patients with small cell lung cancer.
Thorax 1989;44:631-3.

(7) Carney DN, Keane M, Grogan L. Oral etopo-
side in small cell lung cancer. Semin Oncol
1992;19(6 Suppl 14):40-4.

(8) Clark PI, Cottier B. The activity of 10-, 14-,
and 21-day schedules of single-agent etoposide
in previously untreated patients with extensive
small cell lung cancer. Semin Oncol 1992;19(6
suppl 14):36-9.

(9) Johnson DH, Greco FA, Strupp J, Hande KR,
Hainsworth JD. Prolonged administration of
oral etoposide in patients with relapsed or re-
fractory small-cell lung cancer: a phase II trial.
J Clin Oncol 1990;8:1613-7.

(10) Comparison of oral etoposide and standard in-
travenous multidrug chemotherapy for small-
cell lung cancer: a stopped multicentre ran-
domised trial. Medical Research Council Lung
Cancer Working Party. Lancet 1996;348:
563-6.

(11) World Health Organization. WHO handbook
for reporting results of cancer treatment. WHO
Offset Publ No. 148. Geneva: WHO, 1979.

(12) de Haes JC, van Knippenberg FC, Neijt JP.
Measuring psychological and physical distress
in cancer patients: structure and application of
the Rotterdam Symptom Checklist. Br J Can-
cer 1990;62:1034-8.

(13) Geddes DM, Dones L, Hill E, Law K, Harper
PG, Spiro SG, et al. Quality of life during che-
motherapy for small cell lung cancer: assess-
ment and use of a daily diary card in a ran-
domized trial. Eur J Cancer 1990;26:484-92.

(14) Pocock SJ. Clinical trials: a practical approach.
Chicago (IL): John Wiley & Sons, 1983:84-7.

(15) Hande KR, Krozely MG, Greco FA, Hains-
worth JD, Johnson DH. Bioavailability of low-
dose oral etoposide. J Clin Oncol 1993;11:
374-7.

(16) Harvey VJ, Slevin ML, Joel SP, Smythe MM,
Johnston A, Wrigley PF. Variable bioavailabil-
ity following repeated oral doses of etoposide.
Eur J Cancer Clin Oncol 1985;21:1315-9.

(17) Slevin ML. Low-dose oral etoposide: a new
role for an old drug? [editorial]. J Clin Oncol
1990;8:1607-9.

Notes

Supported by the Cancer Research Campaign.
We are grateful to Drs. J. Slattery, M. Cullen, and

W. Kieberts for acting as our Data Monitoring Com-
mittee. We also acknowledge the collaboration of
the consultants and colleagues in the following hos-
pitals who entered patients and aided in data collec-
tion: Broomfield—D. Blainey and J. Utting; Essex
County—J. Kent, P. Murray, and W. Pratt; Frimley
Park—R. Knight and T. Searson; Harefield—P.
Studdy; Guy’s and St. Thomas—J. Ahearn and S.
Barker; Heatherwood—M. Smith; Kent & Sussex—
R. Banks; Royal Brompton—D. Geddes; Royal
Devon and Exeter—S. Collinson and C. Sheldon;
Royal Free—A. Jones and C. Collis; Royal Hospi-
tals Trust—N. Barnes and M. Evans; Southend Gen-
eral—C. Trask, A. Lamont, and A. Robinson;
Thanet General—L. Delahaye and A. Morgan; West
Hill—D. Maxwell; Wexham Park—M. McFadden
and J. Wiggins; Whipps Cross—R. Taylor and
M. Roberts; Whittington—J. Ledermann and C.
Davies.

Presented at the American Society of Clinical On-
cology meeting, May 20, 1996.

Manuscript received May 20, 1996; revised Janu-
ary 29, 1997; accepted February 12, 1997.

Table 3. Results of quality-of-life measurements for the two treatment arms

Treatment arm comparisons* P†

Daily diary card
Nausea IV worse than oral <.001
Vomiting Comparable NS
Appetite Oral worse than IV <.001
Pain Oral worse than IV <.001
Sleep Oral worse than IV <.02
Mood Oral worse than IV <.001
General well-being Oral worse than IV <.001
Physical activity Comparable NS

Rotterdam Symptom Checklist
Psychological well-being Comparable NS
Physical symptoms Comparable NS
Lung cancer symptoms Oral worse than IV <.01
Treatment symptoms IV worse than oral <.01
Activity Comparable NS
Quality of life Oral worse than IV <.01

*IV 4 intravenous chemotherapy; oral4 oral etoposide.
†NS 4 not significant.
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