Relapsed small-cell lung cancer: platinum re-challenge or not
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Small-cell lung cancer (SCLC) is an aggressive pulmonary
tumor characterized by a rapid doubling time, high growth
fraction, and the early development of widespread metastases.
However, it is precisely this aggressiveness to render SCLC
one of the most chemosensitive types of solid tumor.
Despite most patients have achieved responses with first-line
chemotherapy, they relapse within a year of treatment (1).
Unfortunately, at relapse, SCLC patients have a very poor
prognosis due to drug resistance with a median overall
survival (OS) of 2-3 months for patients who do not receive
second-line therapy, and rarely more than 6 months for those
who receive further therapy (2).

The response to first-line chemotherapy and its
duration, the main factors in predicting the efficacy of
salvage chemotherapy, has led to classify relapsed SCLC
patients into two main groups: sensitive and refractory
relapse patients. The ‘sensitive relapse’ patients are those
who respond to initial chemotherapy and relapse after
more than 60-90 days after the end of chemotherapy;
the ‘refractory relapse’ patients are those whose tumor is
stable or progresses during the initial chemotherapy or
who have a recurrence within 60-90 days after the end of
chemotherapy. A meta-analysis collecting the data from
six trials involving intravenous topotecan-based second-
line chemotherapy was performed to validate these criteria,
which were based on small old studies (3-5), and also to
assess potential additional clinical parameters predictive
of objective response rate (ORR) and OS. This study
confirmed that treatment-free interval (TFI) <60 days is the
cut-off to consider SCLC patients as refractory to second-
line chemotherapy and with poor OS. Moreover, patients
with liver metastasis and/or performance status (PS) 2 and/
or low albumin, regardless of TFI, have similarly poor
outcome (6).
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There are no optimal drugs for the treatment of recurrent
SCLC but only agents registered for this use such as topotecan,
which remains the standard-of-care for the treatment of
second-line platinum-sensitive SCLC patents worldwide, and
amrubicin which is registered only in Japan (7).

The need to differ sensitive from refractory SCLC
patients is very important because a longer drug holiday is
a major reason for causing tumors to become resensitized
to the same therapy, typically with the same dose and
regimen. A possible explanation for SCLCs responding to
drug re-challenge after relapse is that the tumor cells were
not resistant when therapy was discontinued (i.e., after the
standard six cycles of platinum-based chemotherapy). In
fact, platinum-based re-challenge represents a potential
strategy for the management of relapsed or progressed
platinum-sensitive SCLC. The results of this approach
derived from retrospective analyses including few patients
(8,9). Thus, there is no worldwide agreement on the use
of this strategy. A prospective randomized phase II trial,
conducted in Japan, compared amrubicin (40 mg/m’ on
days 1-3, every 3 weeks) to re-challenge of a platinum-
doublet (platinum-etoposide or carboplatin-irinotecan)
in 60 patients with SCLC with a TFI >90 days. In the 57
evaluable patients, the ORR, the primary endpoint, was
67% in the amrubicin arm and 43% in the re-challenge
group, with a median progression-free survival (PES) of 5.4
and 5.1 months, respectively. Grade 3 febrile neutropenia
was observed in 19% of patients in the amrubicin group
while non-hematological toxicities were generally moderate
and no treatment-related death was observed in either
group (10) (Tables 1,2).

Goto et al. performed the first randomized phase III
trial addressing this issue, the JCOGO0605 study (11). In
this trial, 180 patients with SCLC responding to first-line
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Table 1 Randomized trials comparing platinum-based re-challenge versus single-agent chemotherapy in relapsed SCLC: main characteristics of

patients

Inoue et al. (10) Goto et al. (11)

Characteristics

Re-challenge Amrubicin Re-challenge Topotecan

Phase of RCT 1] I I} I}
No. pts 30 27 90 90
Gender (male/female) (n) 27/3 26/1 77/13 78/12
Median age (years) 67 64 64 64
ECOG PS 0/1/2 (n) 17/11/2 15/10/2 52/36/2 40/47/3
Initial stage LD/ED (n) 18/12 15/12 20/70 25/65
First-line chemotherapy (n)

Platinum-etoposide 21 20 50 49

Platinum-irinotecan 32 31

Platinum-amrubicin 17 15
Relapse after 6 months (n) - - NR NR

Yes 18 16

No 12 11
Time from first-line chemotherapy to relapse (days) NR NR 181 148
Third-line chemotherapy (n) 24 17 74 76

SCLC, small-cell lung cancer; RCT, randomized clinical trial; No. pts, number of patients; n, number; ECOG PS, Eastern Cooperative
Oncology Group performance status; LD, limited disease; ED, extensive disease; NR, not reported.

platinum-based treatment but relapsing at least 90 days
after completion of therapy were randomly assigned, in 1:1
ratio, to receive cisplatin-combination chemotherapy or
topotecan alone. Chemotherapy consisted of five 2-week
courses of cisplatin, at the dose of 25 mg/m’ on days 1
and 8, plus etoposide, at the dose of 60 mg/m’ on days
1-3, plus irinotecan, at the dose of 90 mg/m” on day 8,
with the support of granulocyte colony-stimulating factor
(G-CSF) starting from day 9 of the first cycle, except for
days in which anticancer drugs were given, unless their
white blood cell count was at least 10.0x10” cells/L. This
regimen was compared with four cycles of topotecan, at
the dose of 1.0 mg/m’ on days 1-5, every 3 weeks. The
primary endpoint was OS which was 18.2 months in the
combination chemotherapy group versus 12.5 months
in the topotecan group [hazard ratio (HR) 0.67; 90%
confidence interval (CI), 0.51-0.88; P=0.0079]. PFS was
5.7 months in the combination chemotherapy group and
3.6 months in the topotecan group (HR 0.50; 95% CI,
0.37-0.68; P<0.0001). The ORR was 84% and 27% [risk
ratio (RR) 0.32; 95% CI, 0.22-0.46; P<0.0001], respectively.
Grade 3 or 4 neutropenia was 83% and 86% with febrile
neutropenia in 31% versus 7%, anemia 84% versus 28%,
thrombocytopenia 41% and 28%, respectively. Treatment-
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related deaths were reported in two patients treated in
the topotecan arm and in one case in the combination
chemotherapy arm. Dose reductions occurred in 50% of
patients in the combination chemotherapy arm and 11% of
patients in the topotecan arm with a dose delay reported in
84% and 71%, respectively. A high percentage of patients
received third- and fourth-line chemotherapy in both
arms (third-line: 82% in the platinum-based group and
84% in the topotecan group; fourth-line: 46% and 53 %,
respectively) (11) (Tables 1,2). The results of this trial led the
authors to state that the combination of cisplatin, etoposide,
and irinotecan could become the standard treatment for
selected patients with sensitive relapsed SCLC.

The platinum-based schedule and doses used in this trial
derived from previous phase I and II studies (12,13). In fact,
in the phase II trial, 40 SCLC patients, who relapsed more
than 8 weeks after the completion of first-line therapy,
showed an ORR of 78% with a median OS of 11.8 months,
the estimated 1-year survival rate was 49%. Grade 3 or
4 neutropenia, and thrombocytopenia were observed in
73% and 33% of the patients, respectively (13). Despite in
this phase II study, when compared with the JCOG0605
trial, a similar ORR (78% versus 84%, respectively) with
almost similar eligibility patients criteria was reported, a
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Table 2 Randomized trials comparing platinum-based re-challenge versus single-agent chemotherapy in relapsed SCLC: main outcomes

Inoue et al. (10)

Goto et al. (11)

Characteristics

Re-challenge Amrubicin Re-challenge Topotecan
No. pts 30 27 90 90
ORR (%) 43 62 84 27
PFS (months) 5.1 5.4 5.7 3.6
OS (months) 14.3 14.4 18.2 12.5
Grade 3-4 toxicity (%)
Neutropenia 73 89 84 85
Febrile neutropenia 0 19 31 7
Anemia 20 15 85 27
Thrombocytopenia 27 15 41 28
Hyponatremia 4 16 11
Hypokalemia 7 5 0
Diarrhea 7 8 0
Dose reductions NR NR 50 11
Dose delay NR NR 84 71
Treatment-related death (n) 0 0 1 2

SCLC, small-cell lung cancer; No. pts, number of patients; ORR, objective response rate; PFS, progression-free survival; OS, overall

survival; n, number; NR, not reported.

shorter median OS was observed (11.8 versus 18.2 months,
respectively). Moreover, in the meta-analysis including 631
relapsed SCLC patients, most of whom were classified as
sensitive, the median OS showed by topotecan, given at
the intravenous dose of 1.5 mg/m’ days 1-5 (higher than
the dose used in the JCOGO605 trial), was 6.3 months (6).
Considering these results, the JCOGO605 trial showed a
longer median OS for both arms. The possible explanations
are that in this randomized phase III trial there was a higher
selection of enrolled patients. In fact, they were younger,
median age of 64 years, healthier, 97% of patients were
PS 0-1, with a longer first remission, 181 and 148 days in
platinum-based and topotecan arms, respectively, a high
percentage of patients receiving third- and fourth-line
therapy in both arms, suggesting an important accrual bias.
The slow accrual, about 3.0 patients per month, further
underlines that the patients randomized in this trial were
highly selected and thus not representing the standard
SCLC population. Looking at the characteristics of patients
enrolled in the two arms, further imbalances can be noticed:
patients receiving the platinum-based regimen had a better
PS than those treated with topotecan (PS 0: 58% versus 44%,
respectively); median duration of initial response to first-line
platinum-based chemotherapy was better in the combination
therapy group (181 versus 148 days, respectively). Both are

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

well documented prognostic factors (14). In fact, in case of a
late relapse (relapse >6 months), the initial first-line therapy,
which proved effective, should have been applied again (15).
The toxicity reported in the combination arm raises serious
concerns about the tolerability of this regimen. In this
context, quality of life measurements could have provided
evaluable information but, unfortunately, it was not analyzed.
Considering the poor prognosis of relapsed SCLC patients,
such trials should always include appropriate quality of life
measurements to understand the impact of these therapies on
daily activities in order to let patients live their lives without
undergoing serious toxic effects.

The role of irinotecan in the treatment of SCLC patients
seems to be affected by ethnicity. In fact, it is well known
that pharmacogenomic differences exist between Caucasian
and Asiatic populations, and particularly differences
in polymorphisms of UDP-glucuronosyltransferase
(UGT1A1), an enzyme that metabolizes irinotecan (16).
"This could explain the different results in chemosensitivity,
compliance and toxicity reported among trials performed in
SCLC with different ethnicity (17,18).

Overall, all these reflections have led to consider the
combination of cisplatin, etoposide, and irinotecan as
the standard treatment only for highly selected Asiatic
patients with “very” sensitive relapsed SCLC. Moreover,
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the significance of the JCOGO0605 trial is that it should
be the starter for further large randomized phase III trials
to confirm better the role of this combination and to
define the role of re-challenge therapy in relapsed SCLC
patients.

In view of the genetic heterogeneity and the aggressive
nature of SCLC, understanding its biology could lead to
discover genomic alterations potentially druggable for the
development of therapeutic agents. Inmunotherapy is a new
frontier for the management of cancer, including SCLC.
Early trials of various immuno-oncology agents targeting
immune checkpoint pathways have shown promising results
in these patients. Phase III trials with immune checkpoint
agents are underway in any lines of SCLC treatment (7).

In the future, it is of paramount importance to study
refractory and sensitive SCLC patients separately within
specifically addressed trials, because even if both groups
are characterized by a bad prognosis, an even worse one
characterizes the refractory patients. Moreover, sensitive
relapsed SCLC patients should be studied within trials in
which they are stratified based on TFI duration or in trials
designed specifically according to TFI duration (i.e., re-
challenge approach in presence of TFI >6 months). There
are many expectations by the drugs under investigation
but it is important also to design study with well-
defined strategical approach and the hope is that all these
expectations are met to offer new and improved treatment
options for SCLC patients.
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