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A B S T R A C T

Purpose

This double-blind randomized phase |l trial examined whether vandetanib, an inhibitor of vascular
endothelial and epidermal growth factor receptors, could prolong progression-free survival in
responding patients with small-cell lung cancer.

Patients and Methods

Eligible patients with complete response (CR) or partial response (PR) to combination chemother-
apy (= thoracic or prophylactic cranial radiation) received oral vandetanib 300 mg/d or matched
placebo. With 100 patients and 77 events, the study had 80% power to detect an improvement
in median progression-free survival from 4 to 6.5 months (one-sided, 10%-level test).

Results

Between May 2003 and March 2006, 107 patients were accrued; 46 had limited disease and 61
extensive disease. There were fewer patients with a performance status of 0 (n = 11 v 20), and
fewer had CR to initial therapy (n = 4 v 8) in the vandetanib arm. Vandetanib patients had more
toxicity and required more dose modifications for gastrointestinal toxicity and rash. Asymptomatic
Corrected QT interval (QT.) prolongation was observed in eight vandetanib patients. Median
progression-free survival for vandetanib and placebo was 2.7 and 2.8 months, respectively (hazard
ratio [HRI, 1.01; 80% Cl, 0.75 to 1.36; one-sided P = .51). Overall survival for vandetanib was 10.6
versus 11.9 months for placebo (HR, 1.43; 80% CI, 1.00 to 2.05; one-sided P = 0.9). In planned
subgroup analyses, a significant interaction was noted (P = .01): limited-stage vandetanib patients
had longer overall survival (HR, 0.45; one-sided P = .07) and extensive-stage vandetanib patients
shorter survival compared with placebo (HR, 2.27; one-sided P = .996).

Conclusion
Vandetanib failed to demonstrate efficacy as maintenance therapy for small-cell lung cancer.

J Clin Oncol 25:4278-4284. © 2007 by American Society of Clinical Oncology

three- and four-drug regimens, dose intensifica-
tion, or incorporating third-generation cytotoxic

Lung cancer is the most common cause of cancer-
related mortality in North America, and accounts
for more deaths than breast, colon, and prostate
cancers combined."” Although small-cell lung
cancer (SCLC) accounts for only 15% to 20% of
all lung cancer cases, 60% of lung cancer patients
have extrathoracic metastases at the time of diag-
nosis, and few of these patients survive more than
1 year after diagnosis despite response rates ex-
ceeding 60% from treatment with a platinum
drug in combination with etoposide.”* Trials of

agents (gemcitabine, taxanes, vinorelbine, irino-
tecan, and topotecan) have failed to improve out-
comes.” The Surveillance, Epidemiology, and End
Results (SEER) database has demonstrated only
marginal gains in 2- and 5-year survival rates for
SCLC during the last 30 years.®

Advances in the understanding of molecular
carcinogenesis have led to the development of
targeted agents for several tumor types, including
c-kit receptor inhibitors for GI stromal tumors’
and the epidermal growth factor receptor (EGFR)
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antagonists® and vascular endothelial growth factor (VEGF) inhib-
itors for non—small-cell lung cancer (NSCLC).

Almost three decades have passed since Folkman® first proposed
the hypothesis that angiogenesis is critical for tumor growth. Evidence
that angiogenesis plays an important role specifically in lung cancer
has emerged more recently, although the majority of data relates to
NSCLC.” With respect to SCLC, Lucchi et al'® reported that high
microvessel density predicted poorer outcome in univariate analyses
in patients undergoing surgical resection followed by adjuvant chem-
otherapy. Only expression of VEGF was significant on multivariate
analysis. Increased serum basic fibroblast growth factor levels also
predict a poor outcome in SCLC, whereas increased interleukin-2 has
been shown to confer a favorable prognosis. High expression levels of
the matrix metalloproteinases MMP-3, -11, and -14 have been shown
to be independent negative prognostic indicators.'"'> Thus, there is
considerable rationale for evaluating angiogenesis inhibitors in SCLC.

Although data from early trials of agents purported to have some
antiangiogenesis activity such as interferon and matrix metallopro-
teinase inhibitors (MMPIs) have been disappointing,'” recent reports
of thalidomide in untreated extensive-stage SCLC are encouraging,'*
Vandetanib (ZD6474; Zactima; AstraZeneca, Wilmington, DE) is an
orally bioavailable inhibitor of VEGF receptor-2 (VEGFR, KDR) and,
to a lesser extent, EGFR."

We report here the results of the National Cancer Institute of
Canada—Clinical Trials Group (NCIC-CTG) BR.20 trial of vandetanib
as maintenance therapy in patients with SCLC who have responded
to chemotherapy.

Patients

Patients 16 years of age or older were eligible if they had histologic or
cytologic proof of SCLC (small-cell or variant; mixed histology was not per-
mitted) and had received at least four cycles of combination chemotherapy,
achieving complete response (CR) or partial response (PR). The choice of
platinum-based chemotherapy regimen and any radiation were left to the
discretion of the investigator.

Patients had an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) of 0, 1, or 2; life expectancy of at least 12 weeks; and adequate
hematology and biochemistry. They were ineligible if they had brain metasta-
ses that were untreated, or treated with persistent symptoms; necrosis; or
hemorrhage; or if they required increasing doses of steroids. Other ineligible
patients included those with other invasive malignancies within the preceding
5 years (excluding nonmelanomatous skin lesions); those receiving medica-
tions known to prolong corrected QT interval (QT) or inhibit/induce cyto-
chrome P450 3A4 (cyp3A4); patients who had significant cardiovascular
conditions, bleeding diatheses, recent major surgery or bleeding, and se-
vere infections or medical conditions; and pregnant or nursing women.
The protocol was approved by an Ethics Review Board at each institution;
all patients provided written informed consent.

Evaluations

Before random assignment, all patients underwent complete history and
physical examinations, routine hematology and biochemistry, toxicity evalu-
ation, left ventricular ejection fraction, ECG, and quality-of-life (QoL) assess-
ment; where applicable, a pregnancy test was performed within 72 hours of
random assignment. Samples for pharmacokinetics (PK) and tissue banking
(consenting patients) were also collected. Imaging studies including computed
tomography (CT) chest and abdomen and bone scans (and any additional
radiology performed before initiation of induction therapy that had been
abnormal) had to be performed within 42 days before random assignment.
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QoL assessment, physical examination, and biochemistry were re-
peated every 4 weeks during protocol therapy; hematology, ECG, and PK
were performed every 1 to 2 weeks for the first 8 weeks and then every 4
weeks. Toxicity was evaluated using National Cancer Institute Common
Toxicity Criteria version 2.0. Response was assessed, using Response Eval-
uation Criteria in Solid Tumors'® criteria at 4 weeks and then every 8 weeks
thereafter until progression.

Treatment

Random assignment had to take place within 42 days of the last dose of
chemotherapy, unless radiation was administered subsequently (random as-
signment required within 21 or fewer days of completion) and could not occur
before recovery from toxicity. Patients were randomly assigned to receive
vandetanib 300 mg/d orally or matched placebo. Doses were modified for
toxicity (held for grade 3 or worse toxicity; resumed at reduced dose when
grade 2 or better) or evidence of QT prolongation (held if single = 550- or
100-ms increase compared with baseline; or confirmed = 500-ms increase or
60- to 99-ms increase from baseline; dose reduced after recovery to =< 460 ms).
Patients continued treatment until disease progression or unacceptable toxic-
ity, or for a maximum of 2 years. Treatment was double blinded, and patients
were unblinded only if essential for the management of toxicity.

QoL

The European Organisation for Research and Treatment of Cancer
(EORTC) core QoL questionnaire (QLQ-C30)'” and lung cancer module
(QLQ-LC13)"® were completed before random assignment, at 4 weeks, and
then every 8 weeks until disease progression. The EORTC QLQ-C30 is a
self-administered cancer-specific questionnaire with multidimensional scale.
It consists of five functional domains: physical, role, emotional, cognitive, and
social; three symptom domains: fatigue, nausea and vomiting, and pain; six
single-symptom items: dyspnea, sleep, appetite, constipation, and diarrhea;
and a global assessment domain. The QLQ-LC13 lung cancer module assesses
cough hemoptysis, dyspnea, sore mouth, dysphagia, peripheral neuropathy,
alopecia, site-specific pain, and pain medication. For each functional domain
and symptom item, a linear transformation is applied to standardize the raw
score to the range from 0 to 100. All analyses were exploratory and included all
randomly assigned patients who had at least one follow-up evaluation for QoL
in addition to the baseline evaluation. No formal adjustment on P values was
made for multiple tests.

Statistical Considerations

The primary end point of the study was progression-free survival (PES).
Secondary end points included overall survival (OS), toxicity, and QoL. The
sample size was calculated on the basis of an estimated PFS of 4 months for
placebo patients, assuming equal accrual of extensive- and limited-disease
patients. To have an 80% chance of detecting a 2.5-month delay in median PFS
in the treatment arm using a one-sided, 10%-level test, 77 events were required
(an estimated 120 patients were needed). Because of the slower than expected
accrual rate, the sample size was modified in March 2005 to 100 patients. No
interim analysis was planned or conducted.

Random assignment was by a Web-based program that dynamically
minimizes the chance of an imbalance in the two treatment arms within the
following stratification factors: center, thoracic radiotherapy (early [before day
1 of cycle 4] v late v none), extent of disease at diagnosis (extensive v limited
disease), and response to prior therapy (CR v PR).

Analysis of pretreatment characteristics, response rate, and all efficacy
analyses included all randomly assigned patients, as assigned, irrespective of
eligibility. Safety and drug exposure analyses were performed on all patients
who received at least one dose of study medication (vandetanib/placebo), on
the basis of the actual drug they received. Patients who completed a baseline
evaluation and at least one evaluation during the trial were included in the QoL
analyses. For efficacy analyses, all comparisons between treatment arms were
carried out using a one-sided test at an a level of 10% or two-sided of 20% level
unless otherwise specified. No formal adjustments were made for the multi-
plicity of inferences for multiple clinical end points. ECOG PS (0 v 1+2), sex
(male v female), age (< 60 v = 60 years) and race (white v other), in addition
to the described stratification factors, were used in adjusted analyses. PFS was
calculated from the date of random assignment until the date of progressive

4279

Downloaded from jco.ascopubs.org on December 27, 2015. For personal use only. No other uses without permission.
Copyright © 2007 American Society of Clinical Oncology. All rights reserved.



Arnold et al

disease (PD) or death resulting from any cause occurred. For patients without
documented PD, PFS was censored on the date salvage therapy began; or on
the date of the last disease assessment. The log-rank test stratified by the
stratification factors at random assignment was used to compare the difference
in the PFS between the two treatment arms. Overall survival was calculated in
months from the date of random assignment to the date of death, or excluded
at the last day the patient was known alive on or before the data cutoff date.

Data management and statistical analyses were performed at National
Cancer Institute of Canada—Clinical Trials Group central office in Kingston,
Ontario, Canada.

The study was activated in May 2003 and closed to accrual in April
2006; the date of data cutoff was June 30, 2006. Median follow-up was
13.5 months.

Patient Characteristics

Among 107 randomly assigned patients, four were found ineligi-
ble (prior cardiac condition, progression before random assignment
[n = 2], and untreated brain metastases). All 107 patients were in-
cluded in the efficacy analyses, whereas 105 were included in the

toxicity and exposure analyses (two patients did not receive study
drug). Patient characteristics are summarized in Table 1. Vandetanib
patients were less likely to have ECOG PS of 0, be age 60 years or older,
have had late radiotherapy, and have had CR to prior therapy, but
were more likely to have liver metastases. All patients had received
chemotherapy, usually platinum and etoposide based. Two thirds of
patients underwent prior radiation treatment. Seventy-three percent
of patients had comorbid conditions such as cardiovascular and en-
docrine disease (data not shown).

Drug Administration

One patient in each arm did not receive any study treatment. The
median duration of treatment for vandetanib patients was 7 weeks
(range, 2 to 105 weeks) and for placebo was 12 weeks (range, 2 to 101
weeks). Although vandetanib patients were significantly more likely to
have dose modifications for toxicity (GI, rash, and QT prolongation;
P = .002); the majority of vandetanib patients (79%) received at least
80% of the planned dose.

Toxicity
Hospitalization rates were similar between the two arms. Hema-
tologic effects were generally comparable between the two treatment

Table 1. Patient Characteristics
Vandetanib (n = 53) Placebo (n = 54) Total (N = 107)
Characteristic No. % No % No %

Sex

Female 26 491 23 42.6 49 45.8

Male 27 50.9 31 57.4 58 54.2
ECOG PS

0 11 20.8 20 37.0 31 29.0

1 37 69.8 29 53.7 66 61.7

2 5 9.4 5 9.3 10 9.3
Race/ethnicity

Asian 2 3.7 2 1.9

Black 1 1.9 1 0.9

White 52 98.1 51 94.4 103 96.3

Other 1 1.9 1 0.9
Age, years

Median 56.9 62.4 58.5

<60 34 64.2 22 40.7 56 52.3

=60 19 35.8 32 59.3 51 47.7
Thoracic radiotherapy

Late 8 5.7 8 14.8 11 10.3

Early 24 45.3 19 35.2 43 40.2

None 26 491 27 50.0 53 49.5
Extent of disease

Extensive 30 56.6 31 57.4 61 57.0

Limited 23 43.4 23 42.6 46 43.0
Response to prior therapy

CR 4 7.5 8 14.8 12 11.2

PR 49 92.5 46 85.2 95 88.8
Prior radiotherapy 35 66.0 36 66.7 71 66.4
Disease sites

Bone 11 20.8 10 18.5 21 19.6

Brain 1 1.9 8 5.6 4 3.7

Liver 13 24.5 7 13.0 20 18.7

Lung 33 62.3 38 70.4 71 66.4
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; CR, complete response; PR, partial response.
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arms, with 6% grade 3 or 4 neutropenia. Two patients receiving
placebo underwent blood transfusion as supportive care. Biochemis-
try effects were mild; vandetanib patients were slightly more likely to
have mild alkaline phosphatase and ALT rises.

Vandetanib patients tended to have more severe toxicity (grade 3,
4,and 5, 26 of 53 v nine of 52; P = .1), more QT prolongation (eight
of 52 vzero of 53; P = .003), hypertension (21% v 9%), diarrhea (41 of
52 v21 of 53; P < .001) and rash (37 of 52 v 26 of 53; P < .001), but
were slightly less likely to have thromboembolism (2% v 6%) or
hemoptysis and pneumonitis (4% v 8% each) compared with placebo
patients (Table 2). There were no drug-related deaths reported.

PFS

At the time of the analysis, 83 patients had documented PD or
had died; vandetanib patients were slightly less likely to have received
chemotherapy (28% v 32%) and radiation (34% v 43%) after progres-
sion. As seen in Figure 1, there was no evidence of an advantage in PFS
for vandetanib (vandetanib, 2.7 months [80% CI, 1.1 to 4.5 months];
placebo, 2.8 months [80% CI, 1.9 to 5.6 months]; hazard ratio [HR],
1.01; 80% CI, 0.75 to 1.36; one-sided P = .51). These results were
supported by the stratified Cox regression model, performed adjust-
ing for preselected factors: sex (male v female), age (< 60 v = 60 years),
and ECOG PS (0 v 1+); none were statistically significantly associated
with PES (data not shown). Proportional hazards models were used
with interaction term to test whether treatment effects were homoge-
neous across the levels of each factor; the treatment effect was relatively
better among female patients, younger patients (< 60 years), those
with limited disease, and those with early radiotherapy (Table 3),
although numbers in each group were small.

os

A total of 59 deaths had occurred at the time of the analysis (Fig
2). There was no evidence of an advantage in OS for vandetanib
(one-sided P = .9; vandetanib v placebo, 10.6 v 11.9 months; HR, 1.43;
80% CI, 1.00 to 2.05). The results from the unstratified log-rank test
supported the conclusion (one-sided P = .73; estimated HR, 1.17;
80% CI, 0.70 to 1.96). Proportional hazards models were used with
interaction term to test whether treatment effects were homoge-
neous across the levels of each factor; significant interactions were

Table 2. Reported Adverse Events Irrespective of Causality

%

Vandetanib (n = 52) Placebo (n = 53)
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Adverse Event

Neutropenia 23 6 17 6
Alkaline phosphatase 38 4 26 0
Bilirubin 7 4 2 0
ALT 48 10 15 4
Hypertension 21 2 9 2
Prolonged QT 15 0 0 0
Fatigue 79 14 85 9
Diarrhea 79 17 40 2
Nausea 56 2 B5 0
Hemoptysis 4 0 8 0
Pneumonitis 4 2 8 0
Rash 71 4 49 4

Abbreviation: QT, corrected QT interval.

WWW.jco.org
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Fig 1. Progression-free survival. HR, hazard ratio.

noted for extent of disease (P = .01) and timing of radiotherapy
(P <.001; Table 4).

QoL

The QoL analysis is based on responses from 98 of the 107
enrolled patients. Baseline QoL assessments were completed by more
than 94%, but treatment compliance varied, ranging from 50% to
100%. However, no significant differences in compliance were seen
between those on the vandetanib and placebo arms.

Vandetanib patients had worse QoL at baseline in terms of role
functioning (P = .09), cough (P = .04), hemoptysis (P = .08), pain
elsewhere (P = .03), and financial difficulties (P = .02), but other
domains were comparable. During the trial, the QoL was comparable
in all five functional domains between vandetanib and placebo pa-
tients. Vandetanib patients had better QoL symptom items in hemop-
tysis (P = .13) and pain elsewhere (P = .12), but inferior to placebo
patients in diarrhea (P = .01) and sore mouth (P = .05).

SCLC offers a unique opportunity to evaluate an angiogenesis inhibi-
tor as maintenance therapy because a high proportion of patients
respond to chemotherapy, yet most relapse shortly after discontinuing
treatment, and the median survival, even for limited-stage patients, is
less than 2 years. For three decades, trials of new chemotherapy regi-
mens and drugs have failed to substantially’ improve survival, and a
platinum-based doublet, usually in combination with etoposide, re-
mains the globally accepted standard of care.* To improve outcomes,
numerous strategies have been tried, including dose intensification,
bone marrow transplantation, maintenance therapy with both chem-
otherapy and other agents, and, more recently, trials of molecularly
targeted agents'>** To date, none of these approaches has had a
significant effect on survival, and several trials have shown consider-
able toxicity from the added therapy, sometimes accompanied by a
statistically significant and clinically meaningful'* negative impact on
quality of life.

BR.20 is the first randomized controlled trial of a VEGF receptor
tyrosine kinase inhibitor to be reported in SCLC. Disappointingly,
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Table 3. PFS by Subsets
Vandetanib Placebo
Median Median Interaction
Subset No. PES 80% Cl No. PFS 80% ClI HR 80% Cl P
Thoracic Radiotherapy .05
Early 24 9.99 6.77t012.0 19 5.13 2.76t0 8.11 0.7 04t01.1
Late 3 1.08 0.99t0 4.40 86.8 6.67 2.791t07.39 6.8 2.1t022
No radiation 26 1.03 0.99to 1.61 27 1.00 0.99 t0 2.00 1.3 09to 1.9
Extent of disease 219
Limited 23 9.99 4.67t012.0 23 6.67 4.63t08.11 0.8 0.5t01.3
Extensive 30 1.08 0.99to0 1.61 31 1.94 0.99t02.73 1.4 1.0t02.0
Previous response .386
CR 4 3.84 2.99 to » 8 NR 6.67 to » 3.2 0.9t012
PR 49 2.69 1.08t0 3.35 46 2.69 1.87102.76 0.9 0.7t0 1.2
Sex 154
Male 27 1.61 1.02 10 2.69 31 2.76 2.69t04.63 1.5 1.0to0 2.1
Female 26 3.84 2.99t0 9.59 23 2.66 1.25t05.62 0.7 0.5t01.1
Age group, years 146
<60 34 3.22 2.69t04.47 22 2.66 1.77 t0 4.44 0.8 0.5t01.3
=60 19 1.05 0.99 to 2.37 32 2.76 2.691t05.75 1.5 1.0t02.3
Race 189
White 52 2.79 2.17t03.84 51 2.76 2.66 to 4.44 1.0 0.8t01.3
Other 1 0.99 0tow 3 NR 2.00to 5.6 0.0to
Abbreviations: PFS, progression-free survival, HR, hazard ratio; CR, complete response; NR, not reached; PR, partial response.

the study failed to show a benefit for adjuvant or maintenance treat-
ment with vandetanib after achievement of maximal benefit with
chemotherapy and radiation. However, significant interaction was
seen with stage, with limited-stage patients showing a trend toward a
benefit in overall survival, although at .07, the P value did not quite
reach significance. Another interesting observation was the trend to-
ward greater treatment effect in women for PFS, although, again, the
difference was not significant. A similar trend was seen in a trial of
vandetanib in NSCLC.?! In contrast, however, in ECOC 4599, women
with advanced NSCLC did not appear to derive an overall survival
benefit from the addition of bevacizumab to paclitaxel/carboplatin,
although they did have higher response rates and longer PFS.?

100 =,
Y 1-sided P=.90
1, HR = 1.43 (80% CI, 1.00 to 2.05)
80 - W == Vandetanib
- 3 Placebo
= LY
— L
u e
z % b
5 1
S a0 -1ks
o LT T
fut H L
o ———
20 -
T T T T
0 6 12 18 24
Time (months)
No. at risk
Placebo 54 42 15 8 1
Vandetanib 53 30 14 7 2
Fig 2. Overall survival. HR, hazard ratio.
4282

Vandetanib targets both the EGF and the VEGF receptors, al-
though it is thought that, at lower doses such as 100 mg, its activity is
mainly directed against VEGFR. In NSCLC, it has been evaluated at
doses of 300 and 100 mg/d with no evidence of greater activity at the
higher dose. It is possible that if the 100-mg dose had been used in
BR.20, the antiangiogenic effect of the drug might have been the same,
yet vandetanib might have been better tolerated, thereby leading to
fewer dose reductions and discontinuations.

Other studies of novel maintenance therapy have, for the most
part, also had negative results in SCLC. In the National Cancer Insti-
tute of Canada—Clinical Trials Group and EORTC BR.12 trial of
maintenance marimastat, there was no survival benefit for patients
treated with MMPIs compared with placebo."” Furthermore, signifi-
cant musculoskeletal toxicity required discontinuation of therapy in
almost 20% of patients, and caused significant worsening of their QoL.

The interferons are a family of naturally occurring cytokines that
have immunomodulatory, antiviral, and antiangiogenic properties.
Four randomized trials have evaluated interferons as adjuvant therapy
after response to chemotherapy in SCLC.*>** Overall, there was no
increase in overall survival in the interferon-treated patients in any of
the trials. In fact, in two of the trials, interferon treatment was associ-
ated with poorer survival, although a trend toward superior long-term
survival was reported in two studies for patients with limited-stage
disease who had achieved complete remission. This is of interest in
view of the trend toward improved survival in limited-stage patients in
our trial.

In contrast to the aforementioned studies, the results from a
French Intergroup randomized phase III placebo-controlled trial of
thalidomide provide some reason for optimism.'* In patients with
previously untreated extensive stage SCLC a statistically significant
survival benefit was demonstrated in favor of thalidomide treatment.
In this study, thalidomide was administered concurrently with
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Table 4. OS by Subset
Vandetanib Placebo
Median Median Interaction
Subset No. oS 80% Cl No. (O] 80% ClI HR 80% ClI P
Thoracic radiotherapy <.001
Early 24 NR 16.0 to 19 16.0 11.9t021.2 0.4 0.2t00.8
Late 3 2.40 1.84t0 > 8 13.2 13.2to» 25 0.0 to o,
No radiation 26 4.96 4.24t07.23 27 10.0 8.80t0 10.6 2.3 1.5t03.6
Extent of disease .010
Limited 23 NR 0to 23 21.2 11.9t022.5 0.5 0.2t00.9
Extensive 30 5.19 4.501t07.23 31 10.0 8.80to 11.7 2.3 1.5t034
Previous response 444
CR 4 NR 3.84to » 8 NR Otox 3.3 0.7t0 16
PR 49 10.5 7.23t013.4 46 10.6 10.0t0 13.2 1.1 0.8t01.5
Sex 577
Male 27 9.72 496t011.8 31 10.6 9.40t013.2 1.5 1.0t02.4
Female 26 16.0 9.23to » 23 16.0 11.91t020.4 1.1 0.6t01.9
Age group, years .330
<60 34 10.5 9.23t018.3 22 14.4 10.5t0 20.4 1.0 0.6t0 1.7
=60 19 7.23 3.55t013.4 32 10.6 10.0t021.2 1.7 1.0t02.7
Race .033
White 52 10.5 7.98t0 13.4 51 1.9 10.5t0 16.0 1.1 0.8t0 1.6
Other 1 1.61 0tow 3 NR 3.12to® 5.6 0.0to
Abbreviations: OS, overall survival; HR, hazard ratio; CR, complete response; NR, not reached; PR, partial response.

chemotherapy from cycle 2 to 4 in responding patients, and thereafter
as maintenance therapy. We elected to administer vandetanib as
single-agent maintenance therapy after completion of all first-line
treatment. In view of the results of the French thalidomide trial, we
question whether our results might have been better if vandetanib
treatment had been administered concurrently with chemotherapy
from the start of treatment. However, in limited-stage disease, where
we saw our greatest treatment effect, phase I dose escalation trials
would have to be performed to confirm the safety of triple therapy
with chemotherapy, concurrent radiotherapy, and this angiogenesis
inhibitor. The results of similar trials of thalidomide in both SCLC and
NSCLC performed by the London Lung Cancer Group and those of
bevacizumab and the tyrosine kinase inhibitors sorafenib and
sunitinib in SCLC are awaited with great interest to determine the
future role of angiogenesis inhibitors in the treatment of SCLC.
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