SMALL CELL LUNG CANCER AND PROGRESS OVER 20 YEARS
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Small cell lung cancer (SCLC) is characterized by a
rapid doubling time, early development of meta-
static disease and sensitivity to chemotherapy and
radiation. Despite additions to treatment regimens
over the past 20 years, including prophylactic cranial
radiation, improvements in survival with this disease
have been modest: the vast majority of patients
with SCLC will die within 2 years.

INCIDENCE AND ETIOLOGY

The incidence of SCLC is declining, representing
13% of all lung cancers in 2002, compared with 17%
in 1986.! Despite this, SCLC continues to account for
approximately 4% of all cancer mortality.

STAGING

The 2-stage Veterans Administration Lung Group
staging system continues to be used in clinical
practice. Limited-stage SCLC (LSCLC) refers to a
volume of disease that can be encompressed
within a tolerable radiation field, an area that may
include hilar, mediastinal and supraclavicular
adenopathy, while extensive-stage disease (ESCLC)
is everything else. A recent study showed that survival
of patients with LSCLC with an effusion is interme-
diate between those with limited-stage disease
without effusion and those with extensive-stage
disease, suggesting that the tumour, node,
metastasis (TNM) staging systems can identify
patients with distinct prognoses.® In practice, most
patients with a cytology proven malignant effusion
are considered to have extensive-stage disease. The
American Joint Committee on Cancer - L'Union
Internationale Contre le Cancer (AJCC/UICC) TNM
classification, 7t edition, is now the recommended
staging system for SCLC, although the adoption
into clinical practice is slow. At the time of diagnosis
60-70% of patients have extensive-stage disease.

THE ROLE FOR SURGERY

There is no role for surgery alone as the primary
treatment for LSCLC. As part of multimodality therapy,
initial surgery may improve survival in a limited set

of patients with Stage IA disease who have had
appropriate preoperative nodal evaluation, although
data is retrospective.* Due to the presumed high
likelihood of disseminated micro-metastases, most
centres recommend adjuvant treatment with
cisplatin and etoposide. Surgery after induction
chemoradiotherapy may improve local control and
survival in a carefully selected subset of patients
with Stage I-lllA disease if complete resection is
achieved, as demonstrated by recent Phase Il data.®

EVOLUTION OF CHEMOTHERAPY

In LSCLG, the relatively inexpensive combination of
cisplatin + etoposide chemotherapy (EP) along with
thoracic radiation remains the standard of care, as
these modalities can be combined at full doses with
tolerable toxicity profiles. EP regimens are superior
to cyclophosphamide combination chemotherapy.®
Attempts to increase dose intensity or add other
agents caused more hematologic and nonhema-
tologic toxicities with lower survival rates when
compared to full-dose EP and radiation.” Paclitaxel
+ EP in a Phase Il trial seemed to have comparable
survival numbers, but significant esophagitis and
mortality due to toxicity resulted.’

For ESCLC, combination chemotherapy with a
platin and etoposide remains the standard of care in
the first-line setting. Cisplatin-containing regimens
are superior to cyclophosphamide-based therapies.’
Carboplatin can be used if cisplatin is contraindicated,
although response rates are lower compared with EP™
Adding other agents such as paclitaxel or ifosfamide
to EP has not impacted survival enough to outweigh
the added toxicities." Irinotecan when combined
with cisplatin initially had promising resultsin a
Japanese study, with median survivals of 12.8 months
vs 9.4 months. However, a Phase lll North American
study, of irinotecan and cisplatin with a different dosing
regimen failed to show any benefit over standard
EP.? Epirubicin combined with cisplatin compared to
EP has similar outcomes but less hematologic toxicity
and presents another viable alternative for treatment
of ESCLC in the first-line setting.” Four drug regimens
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have shown modest improvements in response
rates and overall survival (OS), however the added
toxicities have also limited their clinical application.'

For ESCLC, 4 to 6 cycles of induction treatment
is optimal. A meta-analysis revealed small but
statistically significant improvements in progression-
free survival (PFS) and OS with maintenance
chemotherapy.” However, randomized trials have
failed to prove superiority.

RADIATION THERAPY

Radiation therapy, when combined with chemo-
therapy, has improved intrathoracic tumour control
rates and OS in patients with LSCLC.'"” Modest
survival improvements occur with early concurrent
therapy, and if treatment is completed within 30
days of chemotherapy initiation."” Total dose and
fractionation schedules remain an area of active
research. One study demonstrated a 10% improve-
ment in OS when 45 Gy of radiation therapy was
delivered twice-daily over 3 weeks compared to
45 Gy daily over 5 weeks. Although rates of esophagitis
were higher in the twice-daily treatment group,
overall tolerability was comparable.'®

PROPHYLACTIC CRANIAL IRRADIATION
At the time of diagnosis of ESCLC, 14-24% of patients
will have brain metastases.”” A meta-analysis of 7
randomized trials, with a predominantly LSCLC
population with complete response to initial therapy,
demonstrated a 50% reduction in the development
of brain metastasis and a 5.4% improvement in 3-year
OS with prophylactic cranial irradiation (PCI)."” A
randomized Phase lll trial evaluated the role of PCI
in ESCLC after chemotherapy and demonstrated a
reduction in the incidence of symptomatic brain
metastases and improvement in survival.?® PCl has
thus been established as the standard of care for all
patients with SCLC who respond to initial therapy.

SECOND-LINE THERAPY

Relapses are common despite high response rates
to initial chemotherapy and recurrent disease is
considered incurable. Chemosensitivity is inversely
related to the rapidity of recurrence: SCLC that
progresses through initial therapy or within 3 months
of completion is considered “refractory.” Disease
recurring >3 months after completion of first-line
therapy is considered sensitive, and disease that

occurs >6 months after initial treatment is often
treated with the same regimen with a useful response.
Response rates of 8-28% are seen with CAV
treatment after first-line EP?' Single-agent topotecan,
intravenous and oral, improves survival, quality of
life and symptom control when compared to best
supportive care in relapsed SCLC.%2 Oral topotecan
has emerged as one viable option in the second-
line treatment of SCLC. Amrubicin has also shown
activity in relapsed SCLC and, when compared in a
Japanese Phase Il study to oral topotecan,
demonstrated higher response rates and PFS.2
In a North American Phase Il trial, the response rate
was lower although still promising.* Many other
drugs have been investigated in the second line,
including irinotecan, gemcitabine, paclitaxel,
docetaxel and vinorelbine, but none demonstrates
significant improvements in efficacy.

CURRENT OUTCOMES

Survival of patients with LSCLC and ESCLC has modestly
increased over the past 3 decades. Two-year survival
of patients with ESCLC was 4.6% in 2000 compared
with 1.5% in 1973. Median survival is now estimated
at 8-13 months. Five-year survival is poor at 1-2%.
Median survival of patients with LSCLC is 15-20 months,
compared with 12-17 months in the 1980s; 20-40%
of patients will survive to 2 years and 10-13% will
survive to 5 years with limited-stage disease.

NEW DIRECTIONS AND CHALLENGES
Several new cytotoxic agents continue to be evaluated
in SCLC. Amrubicin in the first-line setting in combina-
tion with cisplatin achieved a response rate of 88%
and median OS of 14 months in a Japanese study.
North American and European trials are underway
to determine the efficacy of amrubicin in other
ethnic groups.

Immunotherapy and targeted agents have gener-
ally been unsuccessful in changing the outcome of
SCLC. Interferon therapy has not show benefit but
did increase toxicity. Thalidomide has failed to show
any benefit when added to chemotherapy and
caused thrombotic events.?*¥” Oblimersen, a B-cell
lymphoma-2 (Bcl-2) antisense oligonucleotide,
demonstrated a trend towards a worse outcome as
initial therapy for ESCLC.8 In relapsed SCLC, imatinib
and gefitinib have not been successful. Bevacizumab
and sorafenib both seem to have some activity in
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sensitive relapsed SCLC from Phase Il data.
Although the incidence of SCLC is declining, survival
outcomes remain dismal. Systemic chemotherapy
for SCLC has not significantly advanced in the last
20 years. Unlike the case in several other tumour sites,
the understanding of molecular pathways has not
yet to led to the use of targeted agents that provide
a clear survival advantage. However, combinations of
targeted agents with chemotherapy and the investiga-
tion of new targeted therapies is ongoing. It is to be
hoped that the two decades of minimal progress
merely herald an imminent explosion of new clinical
breakthroughs to parallel the progress made in NSCLC.

REFERENCES

1. Govindan R, Page N, Morgensztern et al. Changing
epidemiology of small-cell lung cancer in the United
States over the last 30 years: analysis of the surveillance,
epidemiologic, and end results database. J Clin Oncol
2006;28:4539-44.

2. Jemal A, Seigel R, Ward E et al. Cancer Statistics 2009.
CA Cancer J Clin 2009;59:225-49.

3. Shepherd FA, Crowley J,Van Houtte P et al. The International
Association for the Study of Lung Cancer lung cancer
staging project: proposals regarding the clinical staging
of small cell lung cancer in the forthcoming (seventh)
edition of tumor, node, metastasis classification for lung
cancer. J Thorac Oncol 2007;2:1067-77.

4. Yu JB, Decker RH, Detterbeck FC et al. Surveillance
epidemiology and end results evaluation of the role of
surgery for stage | small cell lung cancer. J Thorac Oncol
2010;5:215.

5. Eberhardt W, Stamatis G, Stuschke M et al. Prognostically
orientated multimodality treatment including surgery
for selected patients of small-cell lung cancer patients
stages IB to IlIB: long-term results of a phase Il trial.

BrJ Cancer 1999;81:120

6. Sundstrom S, Bremnes RM, Kaasa S et al. Cisplatin and
etoposide regimen is superior to cyclophosphamide,
epirubicin, and vincristine regimen in small-cell lung
cancer: results form a randomized phase Ill trial with 5
years' follow-up. J Clin Oncol 2002;20:4665-72.

7. Murray N, AT Turrisi. A review of first-line treatment for
small-cell lung cancer. J Thorac Oncol 2006;1:270-278.

8. Ettinger DS, Berkey BA, Abrams RA et al. Study of
paclitaxel, etoposide, and cisplatin chemotherapy
combined with twice-daily thoracic radiotherapy for
patients with limited-stage small-cell lung cancer: a
Radiation Therapy Oncology Group 9609 phase Il study.
J Clin Oncol 2005;23:4991.

9. Pugol JL, Carestia L, P Daures. Is there a case for cisplatin
in the treatment of small-cell lung cancer? A meta-analysis
of randomized trials of a cisplatin-containing regimen
versus a regimen without this alkylating agent. Br J Cancer
2000;83:8.

10. Skarlos DV, Samantas E, Kosmidis P et al. Randomized
comparison of etoposide-cisplatin vs. etoposide-carbo-
platin and irradiation in small-cell lung cancer. A Hellenic
Co-operative Oncology Group study. Ann Oncol 1994;5:601.

11. Puglisi M, Dolly A, Faria A et al. Treatment options for
small cell lung cancer - do we have more choice? Brit J
Cancer 2010;10:629-38.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Hanna N, Bunn PA Jr, Langer C et al. Randomized phase Il trial
comparing irinotecan/cisplatin with etoposide/cisplatin
in patients with previously untreated extensive-stage
disease small-cell lung cancer. J Clin Oncol 2006; 24:2038.
Artal-Cortes A, Gomez-Codina J, Gonzalez-Larriba JL et
al. Prospective randomized phase lll trial of etoposide/
cisplatin versus high-dose epirubicin/cisplatin in
small-cell lung cancer. Clin Lung Cancer 2004;6:175.
Evans WK, Feld R, Murray N et al. Superiority of alternating
non-cross-resistant chemotherapy in extensive small
cell lung cancer. A multicenter, randomized clinical trial
by the National Cancer Institute of Canada. Ann of Intern
Med 1987;107:451.

Bozcuk H, Artac M, Ozdogan M et al. Does maintenance/
consolidation chemotherapy have a role in the manage-
ment of small cell lung cancer (SCLC)? A metaanalysis of
the published controlled trials. Cancer 2005;104:2650.
Pignon JP, Arriagada R, Ihde DC et al. A meta-analysis of
thoracic radiotherapy for small-cell lung cancer. N Engl J
Med 1992;327:1618.

Warde P and D Payne. Does thoracic irradiation improve
survival and local control in limited-stage small-cell
carcinoma of the lung? A meta-analysis. J Clin Oncol
1992;10:890.

Turrisi AT, Kim K, Blum R et al. Twice-daily compared with
once-daily thoracic radiotherapy in limited small-cell
lung cancer treated concurrently with cisplatin and
etoposide. N Engl J Med 1999;340:265-271.

Auperin A, Arriagada R, Pignon JP et al. Prophylactic cranial
irradiation for patients with small-cell lung cancer in com-
plete remission. Prophylactic Cranial Irradiation Overview
Collaborative Group. N Engl J Med 1999; 341:476-84.
Slotman B, Faivre-Finn C, Kramer G et al. Prophylactic
cranial irradiation in extensive stage small-cell lung cancer.
N Engl J Med 2007;357:664-72.

Von Pawel J, Schiller JH, Shepherd FA et al. Topotecan
versus cyclophosphamide, doxorubicin, and vincristine
for the treatment of recurrent small-cell lung cancer.

J Clin Oncol 1999;17:658.

O'Brien ME, Ciuleanu TE, Tsekov H et al. Phase Il trial
comparing supportive care alone with supportive care
with oral topotecan in patients with relapsed small-cell
lung cancer. J Clin Oncol 2006; 24:5441.

Inoue A, Sugawaka S, Yamazakii K et al. Randomized
phase Il trial comparing amrubicin with topotecan in
patients with previously treated small-cell lung cancer:
North Japan lung cancer study group trial 0402. J Clin
Oncol 2008;26:5401-06.

Ettinger DS, Jotte R, Lorigan R et al. Phase Il study of
amrubicin as second-line therapy in patients with
platinum-refractory small-cell lung cancer. J Clin Oncol
2010;28:2598-2603.

Inoue A, Ishimoto O, Fukumoto S et al. A phase Il study
of amrubicin combined with carboplatin for elderly
patients with small-cell lung cancer: North Japan Lung
Cancer Study Group Trial 0405. Ann Oncol 2010; 21:800.
Pujol JL, Breton JL, Gervais R et al. Phase Il double-blind,
placebo-controlled study of thalidomide in extensive-
disease small-cell lung cancer after response to
chemotherapy: an intergroup study FNCLCC cleo04
IFCT 00-01. J Clin Oncol 2007; 25:3945.

Lee SM, Woll PJ, Rudd R et al. Anti-angiogenic therapy
using thalidomide combined with chemotherapy in
small cell lung cancer: a randomized, double-blind,
placebo-controlled trial. J Nat! Cancer Inst 2009; 101:1049.
Rudin CM, Salgia R, Wang X et al Randomized phase Il
Study of carboplatin and etoposide with or without the
bcl-2 antisense oligonucleotide oblimersen for
extensive-stage small-cell lung cancer: CALGB 30103.
J Clin Oncol 2008;26:870.

©2011 Parkhurst, publisher of Oncology Exchange. All rights reserved.
O€e VOL 10, NO. 4 (SUPPL.), NOVEMBER 2011

Disclosures:

Dr. Alimohamed has

no disclosures/confl
to declare pertainin
to this article.

Dr. Bebb reports
having received
honoraria from the

icts
9

following companies

in the last 5 yrs:

AstraZeneca, Boehringer

Ingleheim, Roche,
Pfizer, Novartis and
Amgen. He has also
received research

support from Kudos

(Astra Zeneca) and

GeminX (for material
transfer agreement)
and from Pfizer for a

research contract.

S-15





