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Purpose: All cooperative group studies performed in
North America for patients with extensive-stage small-
cell lung cancer (SCLC) were evaluated to determine the
pattern of the clinical trials and the outcome of patients
over the past 20 years.

Patients and Methods: Phase III trials for patients
with extensive-stage SCLC were identified through a
search of the National Cancer Institute Cancer Therapy
Evaluation Program database from 1972 to 1993. Pa-
tients with extensive-stage SCLC treated during a simi-
lar time interval listed in the Surveillance, Epidemiology,
and End Results (SEER) database were also examined.
Trends were tested in the number of trials over time, the
number and sex of patients entered onto the trials, and
the survival time of patients treated over time.

Results: Twenty-one phase III trials for patients with
extensive-stage SCLC were initiated between 1972 and

1990. The median of the median survival times of
patients treated on the control arms of the phase III trials
initiated between 1972 and 1981 was 7.0 months; for
those patients enrolled onto control arms between 1982
and 1990, the median survival time was 8.9 months
(P 5 .001). Analysis of the SEER database of patients
with extensive-stage SCLC over the same time period
shows a similar 2-month prolongation in median sur-
vival time.

Conclusion: Analysis of 21 phase III trials initiated in
North America and the SEER database from 1972 to
1994 demonstrates that there has been a modest im-
provement in the survival time of patients with exten-
sive-stage SCLC.

J Clin Oncol 17:1794-1801. r 1999 by American
Society of Clinical Oncology.

COMBINATION CHEMOTHERAPY became the main-
stay of treatment for patients with extensive-stage

small-cell lung cancer (SCLC) in the 1970s.1 Combination
chemotherapy regimens achieve initial response rates of
50% to 60% and median survival times of 7 to 11 months in
patients with extensive-stage disease.2,3 Despite this, less
than 3% of patients with extensive-stage SCLC achieve a
3-year survival time with currently available regimens.4 A
review of patients with extensive-stage SCLC treated at the
National Cancer Institute, Bethesda, MD, over the last 20
years has recently been reported.5 Despite diverse strategies
for the treatment of these patients, the median survival time
ranged from 6.3 to 11.3 months in different trials, and there
has been no significant trend toward longer survival times
for patients with extensive-stage SCLC who were treated

more recently. These results are in contrast to the recent
analysis by Aisner,6 who reported in a selected review that
patients with extensive-stage SCLC who were treated with
higher doses of combination chemotherapy over the past 10
years have prolonged survival times compared with selected
historical controls.

In light of these analyses of patients with extensive-stage
SCLC,5,6 we chose to review all of the cooperative group
North American phase III randomized therapeutic trials for
patients with extensive-stage SCLC that have been per-
formed during the same time period. The focus on this study
is on patients with extensive-stage SCLC because this
isolates the effects (benefits) of chemotherapy. Patients with
limited-stage SCLC were not included because their treat-
ment can include chest radiotherapy or surgery, which
makes analyses more complicated. We evaluated the coopera-
tive group trials because the trial information was readily
retrievable from the Cancer Therapy Evaluation Program
database, and information from pharmaceutical industry–
sponsored trials was not available from a central source. We
examined whether the number of trials being initiated had
changed, whether the number of patients enrolled onto the
trials had increased or decreased over time, and whether
changes had occurred in the survival time of patients treated
on these trials. We also examined whether patients treated
with newer experimental regimens lived significantly longer
compared with patients treated with standard chemotherapy
regimens.
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The median and 5-year survival time information on
patients with extensive-stage SCLC from the past 25 years is
available on the Surveillance, Epidemiology, and End Re-
sults (SEER) database.7 This database provided the data to
compare the outcome of patients with extensive-stage SCLC
in both cooperative groups and a population database. We
also evaluated potential changes in patient survival time
with the passage of time reported in our single-institution
experience,5 cooperative group studies, and the population
database during the same time period.

PATIENTS AND METHODS

Phase III Trials

The phase III trials initiated for patients with extensive-stage SCLC
were identified through a search of the National Cancer Institute Cancer
Therapy Evaluation Program database for the time period between 1972
and 1990. We evaluated the trials initiated between 1972 and 1990
because this corresponded closely with the interval examined in our
previous report5 and because this time period allowed adequate time for
patient enrollment onto a study, follow-up, and publication of the
mature results of the therapeutic trials. The lung cancer committee
chairs from each cooperative group in North America were contacted to
inform them of this analysis and to determine whether additional trials
had been performed that were not known to us. Information about each
trial was obtained regarding the years of the trial, the number of patients
enrolled onto the study, sex of the patients, treatment regimens used,
response rates, median survival times, and the number patients deaths at
the time of the analysis. The median of the median survival times was
computed without adjusting for the sample size of the control arm, and
the median survival time of patients before and after 1981 was not
adjusted for trial size. Each study median was treated as a data point.
Some phase III trials incorporated patients with both limited- and
extensive-stage disease. Only patients with extensive-stage SCLC were
included in this analysis. We acknowledge that the definitions of
limited- and extensive-stage SCLC vary somewhat in the different
cooperative groups. However, we did not attempt to reallocate patients
based on these differences because of the difficulty of identifying which
patients would be reallocated and then obtaining information on their
characteristics and survival time. The control arms in each of the phase
III trials were identified based on the statement of the authors in the
published reports and were verified by contacting the group chair. A
small minority of the phase III trials did not have all of this information
available in the published article. In these cases, the author of the study
and cooperative group statistician were contacted and additional data
were obtained if available and the author permitted its use.

The SEER database was also examined to compare the median and
5-year survival time information for all patients with SCLC and those
with extensive-stage SCLC versus our analysis of patients treated on
phase III trials over the same time period. The time period from 1973 to
1994 was examined because the starting year corresponded most
closely with the start of the cooperative group studies and 1994
corresponded most closely with the year the cooperative group trials
finished their accrual.7 In the SEER database, patients with metastatic
disease are categorized as ‘‘distant,’’ which is roughly equivalent to
extensive-stage disease. In this analysis, patients from the SEER
database with distant disease are termed extensive-stage to be consistent
with the terminology used in the cooperative group studies.

Statistical Methods

Least squares regression (linear and quadratic) was used to evaluate
whether there were time trends in the numbers of patients enrolled or in
survival time.8 Because the enrollment dates for individual patients
were not available, we distributed the patients evenly over the
enrollment period. The dependent variable in the former analysis was
the total annual accrual, and the independent variable was the calendar
year. This analysis was also adjusted for the length of time that patients
were enrolled onto each study. The patient information was also studied
with multiple regression analyses using the ordinary least squares
regression method, including year of treatment, proportion of female
patients, and cisplatin-based chemotherapy, to determine whether these
factors independently impacted on the survival time of patients with
extensive-stage SCLC treated on phase III cooperative group studies
over time.8 The significance of each explanatory variable was tested by
a t test. The trend in median survival time and 5-year survival among
patients with SCLC recorded in the SEER database was calculated
using a least squares regression analysis. AllP values corresponded to
two-sided tests. The two-samplet test and Wilcoxon test were used to
compare the statistics between two time periods, 1972 to 1981 versus
1982 to 1990. The outcomes that were compared using the Wilcoxon
test were the total number of patients in each study and the total number
of patients on the control arms in each study.

RESULTS

Phase III Trials

Twenty-two North American cooperative group phase III
trials that were initiated between 1972 and 1990 were
identified. One study, performed between 1980 and 1984 by
the Northern California Oncology Group, has yet to be
published in either abstract or manuscript form. The data
from this study cannot be referenced, so we did not include it
in this analysis. The exclusion of this data did not apprecia-
bly alter the outcome of the study. We analyzed the treatment
arms from the 21 published phase III trials.9-29The results of
these 21 cooperative group trials are listed in Table 1. A total
of 5,746 patients with extensive-stage SCLC were treated on
21 different studies initiated from 1972 to 1990. The number
of different studies initiated and number of patients partici-
pating on the control and experimental arms of the phase III
trials did not significantly change with the passage of time.
Eleven studies were initiated between 1972 and 1981, and
10 studies were initiated from 1982 to 1990. A median of 86
patients were treated with each regimen in the 21 phase III
trials initiated from 1972 to 1990 (range, 12 to 342). The
median number of patients enrolled onto phase III trials was
greater between 1982 and 1990 than from 1972 to 1981
(295.5 patients per trialv 168 patients per trial, respectively)
but did not reach statistical significance (Wilcoxon test,P 5

.072). The number of patients enrolled onto the trials over
the entire period of the analysis did not have a significant
trend (P5 .66). If we analyze the patients on the control arm
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Table 1. North American Phase III Trials of Extensive-Stage SCLC

First
Author

Study
Years

No. of Patients
per Arm

Sex
Male/Female Regimen

No. of
Responders CR/PR

Median Survival
(months)

No. of
Deaths P

Maurer9 1972-1976 12 NA C 1 RT† 1/0 4.0 NA NS
40 NA CM 1 RT 4/5 4.4
25 NA CMV 1 RT 3/3 5.3
33 NA CM (high dose) V 1 RT 3/9 5.7

Ettinger10 1973-1977 342 240/102 C/CCNU 30/113 6.7 325 NS
98 73/25 C/CCNU/P1 10/44 6.2

Lowenbraun11* 1974-1976 22 NA C NA NA NA NA
146 NA CA DTIC NA 6.7

McCracken12 1976-1978 66 NA CHOV 2/15 6.4 49 .6
64 NA COMF 3/21 6.7
83 NA COMF 1 BCG 3/21 7.6
61 NA CHO 1 BCG 1/21 6.0

Daniels13 1977-1980 56 37/19 P1OCC1-V1AM 9/15 7.0 56 , .001
50 30/20 VAM-P1OCC1/V1AM 18/9 10.0

Livingston14 1978-1980 155 NA VAC NA 6.4 129 .9
146 NA VMV1 NA 7.1
144 NA VMV1/VAC NA 7.6

Sandler15 1978-1981 91 NA C/CCNU/M NA 7.2 NA NS
60 NA C/CCNU/M (high dose) NA 7.7
63 NA AVP1/C/CCNU/M NA 7.7

Jackson16 1979-1984 66 44/22 VAC 8/22 7.8 62 .08
70 40/30 E-VAC 19/27 9.4

Everson17 1979-1984 76 50/26 CMC-AO/CMC/AO 13/42 7.0 76 .45
78 49/29 CMC-AVO/CMC/AVO 12/41 6.0

Hong18 1979-1983 83 72/11 CAV 5/34 7.1 79 .013
94 74/20 CEV 13/33 9.0 CEV
60 45/15 C (high dose)/V 4/20 6.7 CAV

Chahinian19 1981-1984 86 62/24 MACC1 7/37 7.9 84 .17
103 70/33 MACC1 1 warfarin 18/51 9.3
105 67/38 M1EPH1 10/40 7.9

Johnson20 1982-1984 174 139/35 CAV (standard) 18/60 8.0 NA . .05
124 88/36 CAV (high dose) 22/42 6.7

Evans21 1982-1985 144 98/46 CAV 39/52 8.0 143 .03
145 95/50 CAV/EP 56/60 9.6

Ettinger22 1982-1985 294 198/96 CAV 47/133 9.8 290 .002‡
283 191/92 CAV/H1EM (alternating) 64/117 10.6

Livingston23 1982-1985 97 NA CAV 15/45 7.0 NA NS
92 NA BTOC 5/40 5.9

119 NA CAV 1 RT 16/58 8.0
120 NA BTOC 1 RT 19/46 6.3

Roth24 1985-1989 156 125/31 CAV 10/61 8.3 144 .425
159 123/36 EP 14/71 8.6
162 122/40 CAV/EP (alternating) 10/72 8.1

Ettinger25 1986-1988 43 28/15 CAV 8/10 10.4 39 .28
43 29/14 Menogaril 0/2 8.5

Maksymiuk26 1987-1990 72 NA PE IV days 1-3 3 30 min 23/36 10.5 NA .06
72 NA EP IV days 1-3 3 30 min 19/36 9.5
74 NA E IV days 1-3 3 24 h/P 21/38 11.1
75 NA E/P 3 24 h each 21/40 9.5

Loehrer27 1989-1993 84 57/27 EP 17/38 7.3 81 .044
87 58/29 E-I-P 16/43 9.1

Rowland28 1990-1993 121 77/44 PE days 1-3 3 4 25/71 10.0 114 .49
122 68/54 PE days 1-3 1 megestrol acetate 31/52 8.2

Miller29 1990-1993 156 99/57 E 130/P 25 22/62 9.5 126 NS
150 112/38 E 50 PO/P 20/70 9.9

*The disparity between treatment arms occurred after investigators stopped randomizing patients when it seemed that CA-DTIC was superior to C alone.
†The first regimen listed for each trial is the control arm.
‡Statistical significance shown through a multivariate analysis.
Abbreviations: CR, complete response; PR, partial response; NA, data not available; NS, not significant; IV, intravenously; PO, orally; C, cyclophosphamide; C1,

CCNU; RT, radiation therapy; M, methotrexate; V, O, vincristine; P1, procarbazine; A, H, doxorubicin; F, fluorouracil; BCG, Bacille Calmette Guérin immunotherapy;
V1, etoposide; E, etoposide; M1, mitomycin; H1, hexamethylmelamine; B, carmustine; T, thiotepa; I, ifosfamide; P, cisplatin; Z, dacarbazine.
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only, then the medians are 132.5 patients per trial (1982 to
1990) versus 76 patients (1972 to 1981; Wilcoxon test,P 5

.072 and trend test,P 5 .84).

Survival Time of Patients

The median of the median survival times of patients
treated on the control arms of the phase III trials over the
entire period of analysis was 7.6 months. The median of the
median survival times of patients treated on the control arms
of the phase III trials initiated from 1972 to 1981 was 7.0
months and was 8.9 months for patients treated on trials
initiated from 1982 to 1990 (Wilcoxon test,P 5 .001). There
has also been a significant trend toward prolonged survival
time in patients treated on the control arms initiated over the
entire period of this analysis (1972 to 1993,P 5 .0001; Fig
1). The increase in survival time may have been caused by
changes in patient characteristics or an improvement in
supportive care of these patients independent of the treat-
ment received. The percentage of women entered onto the
clinical trials was similar in the two decades: 28.8% in the
trials initiated from1972 to 1981 and 29.9% in trials initiated
from 1982 to 1990 (Wilcoxon test,P 5 .57; trend,P 5 .37).
The increase in patient survival time over time also may
have been caused by the transition to etoposide/cisplatin
chemotherapy, which has been the standard treatment since
the early 1980s.1 In this analysis, the median survival time of
patients treated with cisplatin-based regimens (n5 14) was

9.5 months compared with 7.1 months for patients treated
with non–cisplatin-based regimens (n5 40). A least squares
regression analysis that included the year of study initiation,
sex (percentage of female patients), treatment group, and
cisplatin-based chemotherapy showed that sex was not
related to median survival time (P5 .10) but cisplatin-based
therapy and the year of study initiation were significantly
related to median survival time (P5 .04 andP 5 .002,
respectively).

Five (24%) of the 21 phase III trials showed a statistically
significant difference in survival time in the group of
patients who received experimental therapy compared with
the control group (Table 1). Loehrer et al27 compared
etoposide and cisplatin (EP) treatment with the same drugs
plus ifosfamide. Evans et al21 compared one combination
(cyclophosphamide, doxorubicin, and vincristine [CAV]) to
an alternating regimen (CAV/EP). Daniels et al13 compared
procarbazine, vincristine, cyclophosphamide, and lomustine
followed by etoposide, doxorubicin, and methotrexate with
an alternating regimen of these same drugs. Ettinger et al22

compared standard-dose CAV with a regimen alternating the
use of CAV and hexamethylmelamine, etoposide, and metho-
trexate. Hong et al18 compared CAV versus cyclophospha-
mide, etoposide, and vincristine versus high-dose cisplatin
and vincristine. The five phase III trials that demonstrated a
difference between the experimental arm and standard
treatment showed a modest prolongation in median survival
time (median, 1.8 months; range, 0.8 to 3.0 months).

Sixteen (76%) of the 21 phase III cooperative group trials
showed no difference in the survival time of patients treated
on the experimental versus the standard arms. Twelve (57%)
of these trials examined different methods of delivering
cyclophosphamide-based chemotherapy (Table 1). Three
recently completed trials compared different methods of
combining EP chemotherapy26,28,29and an additional phase
III study by Roth et al24 examined alternating EP with CAV
versus CAV or EP alone.

The five studies that showed a significant difference in
survival time13,18,21,22,27did not have a significantly larger
number of patients enrolled (median, 84 patients per arm;
range, 50 to 294) than the studies that did not show a
difference in survival time (median, 88.5 patients per arm;
range, 12 to 342;P 5 .83). The study by Ettinger et al had
the greatest number of patients enrolled (n5 577) compared
with all other studies. Despite only 0.8 months difference in
median survival time of patients treated on the control arm
compared with patients treated on the experimental arm, this
trial showed a statistically significant difference in survival
time.

Fig 1. Median survival time of patients treated on the control arms of
phase III studies. Each study is represented by a circle (the size of each circle is
proportional to the number of patients). The two lines represent the weighted
(upper line; equation, 26.896 1 0.184 year) and unweighted (lower line;
equation, 211.87 1 0.242 year) least squares regression. The slope of the
curve represents the trend toward prolonged survival of patients treated on
the control arms of more recently completed phase III trials (P 5 .0001).
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SEER Database

Information on the median and 5-year survival times of
patients with extensive-stage SCLC is also available in the
SEER population database. The observations about the
changes in survival time of patients treated for SCLC in
the SEER database were similar to the results observed for
the cooperative groups. In the SEER database, the median
survival time of patients with extensive-stage SCLC in-
creased from a median of 6.5 months between 1973 and
1974 compared with 8.2 months for those treated between
1993 and 1994 (P5 .0001; Fig 2A). The SEER data also
suggest that there has been a modest but perceptible increase
in the 5-year survival rates of patients with extensive-stage
SCLC. Patients treated between 1973 and 1974 had a 5-year
survival rate of 0.8% compared with a 5-year survival rate of
1.6% for those treated between 1989 and 1990 (P5 .0001).
The 5-year survival data are not available in the extensive-
stage trials reported in this article. This improvement in
median survival time with the passage of time is similar to
the results of our analysis of patients treated in cooperative
group trials during the same time period. In the SEER
database, the median survival time of patients with both
limited- and extensive-stage SCLC has also modestly im-
proved over the period of this analysis (Fig 2B). The overall
median survival time of all patients with SCLC treated
between 1973 and 1974 was 7.3 months, compared with 9.3
months for patients treated between 1993 and 1994 (P5

.0001). The 5-year survival rate of all patients with SCLC
treated between 1973 and 1974 was 3.4%, compared with
7.1% for those treated between 1991 and 1992 (P5 .0001).

DISCUSSION

Analysis of North American cooperative group phase III
trials for patients with extensive-stage SCLC initiated be-
tween 1972 and 1990 demonstrated that there was no
significant change in the number of trials instituted or the
number of patients enrolled onto phase III trials over time. In
addition, our review of the North American cooperative
group trials for patients with extensive-stage SCLC revealed
that only six phase III trials were initiated in North America
between 1984 and 1990 and none between 1990 and 1993.
These results may be consistent with a declining interest on
the part of physicians in the enrollment of patients with
extensive-stage SCLC onto phase III trials. It also may
reflect a paucity of ideas regarding innovative treatments for
patients with extensive-stage SCLC. The advent of etopo-
side and cisplatin as standard therapy in the early 1980s may
also have caused a decline in the number of trials being
initiated and the number of patients being referred for phase
III trials. Since the combination of etoposide and cisplatin
was introduced in the treatment of this disease, there has
been a significant lack of new drugs to use until recently. In
this study, a least squares regression analysis demonstrated
that cisplatin-based chemotherapy and the year of treatment
were significantly associated with improved median survival
time over the years (P5 .04 andP 5 .002, respectively).
The improvement in survival time was independently associ-
ated with both cisplatin-based therapy as well as the passage
of time. Therefore, the increase in survival time observed
with the passage of time was contributed to by factors other
than the transition to etoposide and cisplatin therapy. We

Fig 2. (A) The median survival of patients with extensive-stage SCLC recorded in the SEER database. Each dot represents the median survival for a two-year
period beginning with the years 1973 to 1974. The regression equation for the curve is 1.152 1 0.0757 year. (B) The median survival of all patients with stage
SCLC (both limited- and extensive-stage disease) recorded in the SEER database from 1973 to 1994. Each dot represents the median survival for a two-year
period beginning with the years 1973 to 1974. The regression equation for the curve is 1.388 1 0.0859 year.
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speculate that the other factor that most likely has contrib-
uted to the prolongation of patient survival over time is the
improvement in the supportive care and general medical
management of these patients. The association between
cisplatin-based treatment and prolonged survival has also
been observed in a recent meta-analysis of trials for patients
with metastatic non-SCLC.30

Sixteen (76%) of the 21 phase III cooperative group
therapeutic trials for patients with extensive-stage SCLC
showed no difference in the survival time of patients
between the experimental and standard arms regardless of
the treatment regimens used. Three of the five studies13,18,27

that showed a significant difference between the experimen-
tal and control arms had median survival times in the control
arms that were lower than the median survival time of
patients in the SEER database treated during the same time
period (7.0, 7.1, and 7.3 months in the phase III trialsv 7.2,
7.3, and 7.9 months in the SEER database). The relatively
poor outcome of patients in the control arm of these three
phase III studies may have contributed to the significant
differences in survival times that were observed in these
trials.

Despite diverse treatment strategies, the longest median
survival time achieved in any of the experimental arms of
the cooperative group studies was 12.3 months, and only
four (19%) of the 21 phase III trials that we reviewed
demonstrated a median survival time in the experimental
arm of greater than 11 months. These results demonstrate
that experimental regimens that investigators believe are
promising in pilot or phase II studies rarely show prolonged
survival when these regimens are compared with standard
treatments for patients with extensive-stage SCLC.

Although we observed a significant trend (P 5 .0001)
toward a 2-month prolongation in patient median survival
time over the 22 years of this analysis, there was no sig-
nificant improvement in median survival time over the past
10 years (P5 .27). The early phase III studies (between
1972 and 1981) had relatively short median survival times
on the control arms, which included two studies that used
single-agent cyclophosphamide as control treatment.9,11The
lack of change in patient survival time over the past 10 years
contrasts with the conclusions presented recently by another
investigator who reviewed selected aggressive chemother-
apy regimens for patients with extensive-stage SCLC over
the past 30 years and concluded that survival time of these
patients was improving over the years.6 The lack of change
in patient survival time that we observed over the past 10
years may reflect the consistent use of CAV or etoposide and
cisplatin in the control arms of trials for patients with
extensive-stage SCLC during that time period. These regi-

mens have been shown in randomized studies to achieve
similar survival times for patients with extensive-stage
SCLC.24,31

In light of our observations that 22 years of clinical
research has achieved only a 2-month improvement in the
survival time of patients with extensive-stage SCLC, one
must consider the economic impact and quality-of-life
issues that surround the treatment of this disease. Studies of
the quality of life of patients with extensive-stage SCLC
have produced conflicting results. A study by Earl et al32

demonstrated that patients who received standard chemother-
apy on schedule had a significantly improved quality of life
compared with patients who received chemotherapy only as
symptoms dictated. Another study found that weekly dose-
intensive chemotherapy was associated with a significant
decline in patient quality of life, whereas patients receiving
the same chemotherapy given every 3 weeks had signifi-
cantly less change in their quality-of-life parameters.33

Similar studies of quality of life in patients with non-SCLC
receiving chemotherapy indicate that most patients report
improvements in quality-of-life parameters once treatment
is initiated.34 Although we were unable to retrieve informa-
tion on patient quality of life in this study, the limited
changes we observed in patient survival time suggest that a
greater effort to apply new, experimental agents is indicated
for patients with this disease.

A comparison of the median survival time of patients with
extensive-stage SCLC in the SEER database showed signifi-
cantly prolonged median survival times of slightly less than
2 months in the group treated between 1993 and 1994
compared with the group treated between 1973 and 1974.
The trend toward prolongation in survival has continued
from 1977 to 1989 (Fig 2A). The SEER data corresponded
with the modest trend for a prolongation of survival for
patients with extensive-stage SCLC treated in cooperative
group therapeutic trials over the past 20 years. This prolon-
gation in the survival of patients with extensive-stage SCLC
could have been caused by stage migration because of
improved technology for imaging metastatic sites developed
during the last 20 years, a phenomena referred to as the Will
Rogers effect.35 If this were the case, we would expect there
to be a prolongation in survival for each stage without an
overall improvement. However, the SEER data suggest that
there has been a prolongation in the survival of all patients
with SCLC as well as those with extensive-stage SCLC over
the 1973-to-1994 time period (Fig 2B).

Our analysis and the results of these other studies show
that many of the phase III trials that have been completed
over the past 25 years have been small (,100 patients per
arm) and have insufficient power to detect modest differ-
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ences (.2 months) in survival times between the patients
treated with the different regimens being tested. In this
analysis, only seven (33%) of the 21 phase III trials enrolled
at least 100 patients with extensive-stage SCLC onto each
treatment arm and two (29%) of these seven showed a
significant difference between the control and experimental
arm (Table 1). In contrast, 14 (67%) of the 21 studies had
fewer than 100 patients on at least one study arm and only
three (21%) of the 14 showed a significant difference in the
treatment outcomes.

The differences in median survival times between patients
with extensive-stage SCLC treated on experimental versus
control arms have been small, even in the five studies that
had a significant difference in survival times between the
two arms. Only one of five trials had a difference of more
than 2 months in median survival time between those
patients treated with an experimental regimen and those

treated with a control regimen.13 We believe that future trials
designed for patients with extensive-stage SCLC should
incorporate this information. Differences in median survival
times in excess of 2 months are unlikely, so the trials should
be sized appropriately. For example, for patients with exten-
sive-stage SCLC, if one assumes a median survival time of 9
months in the control arm, a 2-month improvement is a 22%
improvement. To detect a 22% improvement, the total sam-
ple size requirement is 840 patients for a power of 0.80.36

The new regimens brought forth in pilot and phase II
studies have rarely led to significant prolongation in survival
for patients with extensive-stage SCLC in phase III studies.
We are currently developing a statistical model based on the
results of the phase III trials for extensive-stage SCLC
reported here that may assist investigators in deciding which
pilot/phase II regimens are likely to prolong survival when
tested in a phase III trial.37
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