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Background: Treatment modalities for small-cell lung cancer (SCLC) with pre-existing interstitial lung
disease (ILD) are limited. Although re-challenge with first-line chemotherapy can be effective for sensitive
relapse SCLC, its safety and efficacy are uncertain in cases with ILD. This study aimed to investigate both
the efficacy and safety of re-challenge chemotherapy in patients with sensitive relapse SCLC with ILD.
Methods: Patients with sensitive relapse SCLC with ILD who received re-challenge chemotherapy
were studied retrospectively. Sensitive relapse was defined as a treatment-free interval (TFI) of more than
60 days after first-line platinum-based treatment. The endpoints were progression-free survival (PFS),
overall survival (OS), and safety.
Results: Re-challenge platinum and etoposide were administered in 11 patients, with the median
re-challenge cycle of 3. The overall response rate was 55%. The median PFS and OS from the time of
re-challenge treatment were 4 months (95% CI, 2.9–NA) and 9.2 months (95% CI, 8.0–NA), respectively.
One patient developed acute exacerbation of ILD 173 days after the last course of re-challenge treatment.
Conclusions: Re-challenge chemotherapy can be effective and considered in SCLC patients with
pre-existing ILD.
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Introduction
Small-cell lung cancer (SCLC) accounts for approximately
13% of all cases of lung cancers (1). Despite the efficacy
of platinum-based chemotherapy as the main treatment
for SCLC, most patients will develop disease relapse or
progression (2). Relapsed SCLC can be classified into two
main groups on the basis of the treatment-free interval
(TFI) after the completion of first-line chemotherapy:
sensitive relapse and refractory relapse (3). Patients with
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TFI <60 days are reportedly refractory to second-line
chemotherapy (4). Topotecan is the standard therapy for
patients with sensitive relapse SCLC (5,6). These patients
may respond to the same induction chemotherapy (rechallenge chemotherapy) (7,8), with several studies
reporting the efficacy of re-challenge chemotherapy (9,10).
According to the NCCN guideline, re-challenge therapy is
recommended for patients with TFI >180 days. However, it
is not a standard therapy because of the lack of prospective
large randomized trials in which a platinum plus etoposide
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was used. Meanwhile, chemotherapy regimens for SCLC
patients with interstitial lung disease (ILD) are limited
because amrubicin and irinotecan, which are both treatments
for SCLC, can lead to pulmonary toxicity. Although rechallenge therapy can be effective in patients with sensitive
relapse SCLC with ILD, its safety and efficacy are uncertain.
Thus, this retrospective study aimed to investigate both the
efficacy and safety of re-challenge chemotherapy in patients
with sensitive relapse SCLC with ILD.
Methods
Patients and study design
We retrospectively reviewed the medical records of patients
with sensitive relapse SCLC with pre-existing ILD treated
with re-challenge therapy at our institute between July
2009 and July 2018. TFI was defined as the period from
the date of completion of first-line chemotherapy to the
first relapse. Sensitive relapse was defined as TFI of more
than 60 days, and patients with sensitive relapse were
re-challenged with platinum (carboplatin or cisplatin)
plus etoposide chemotherapy including one patient who
underwent treatment change from cisplatin to carboplatin
at the time of re-challenge. Patients with idiopathic ILD
was classified into two groups: the idiopathic pulmonary
fibrosis (IPF) pattern group and the non-IPF pattern group.
IPF pattern was diagnosed histologically or radiologically,
and those with other patterns were categorized as nonIPF pattern. IPF was diagnosed according to the American
Thoracic Society/European Respiratory Society/Japanese
Respiratory Society/Latin American Thoracic Association
criteria: (I) exclusion of other known causes of ILD; (II)
the finding of a usual interstitial pneumonia (UIP) pattern
on high-resolution computed tomography (HRCT) in
patients who did not undergo surgical lung biopsy; and (III)
specific combinations of HRCT and surgical lung biopsy
pattern in patients who underwent surgical lung biopsy (11).
Typical CT findings of IPF were basal predominant,
subpleural reticular abnormality with honeycomb cysts
and traction bronchiectasis without findings of atypical
features of IPF such as consolidation, isolated cysts, and
peribronchovascular nodules (12,13). Acute exacerbation
of ILD was defined as meeting all the following criteria:
(I) previous or concurrent diagnosis of ILD; (II) acute
worsening or development of dyspnea typically within
1 month; (III) computed tomography with new bilateral
ground-glass opacity and/or consolidation superimposed on
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a background pattern consistent with UIP pattern; and (IV)
deterioration not completely explained by cardiac failure or
fluid overload (14). This study was approved by the Medical
Research Ethics Committee of Osaka Habikino Medical
Center. The final observation date was July 30, 2018.
Performance status was assessed according to the Eastern
Cooperative Oncology Group guidelines (15). Therapeutic
effects were assessed using the Response Evaluation
Criteria in Solid Tumours version 1.1 (16). Toxicities were
graded according to the Common Terminology Criteria for
Adverse Events version 4.0 (17).
Outcome parameters and statistical analyses
The outcome parameters measured in this study were
progression-free survival (PFS) and overall survival (OS).
PFS was calculated as the duration between the start of
treatment and progression or death. OS was measured from
the date of diagnosis or the date of starting re-challenge
chemotherapy to the date of death. PFS and OS were
assessed by using Kaplan-Meier analysis, and all statistical
analyses were performed using R software (version 2.13.1;
EZR Development Core Team 2011, R: a language and
environment for statistical computing, Foundation for
Statistical Computing; Vienna, Austria).
Results
Patients
The clinical and demographic characteristics of the
patients are shown in Table 1. Eleven patients (10 men and
1 woman) were treated with platinum plus etoposide rechallenge therapy during the study period. The median
patient age was 69 years (range, 60–81 years). At the time
of diagnosis, 6 and 5 patients had limited and extensive
disease, respectively. Among the cases of interstitial
pneumonia, 4 were classified as the IPF pattern group and
7 were classified as the non-IPF pattern group. The mean
serum KL-6 (n=8) and albumin levels were 694 U/mL
and 4.1 g/dL, respectively. In the respiratory function
test, the percent of predicted vital capacity (%VC) was
82.5%±28.0%. Respiratory function test results were not
obtained for 4 patients. All non-IPF patterns were chronic
ILD. We could not identify the non-IPF type because
no patients had a histological confirmation of interstitial
pneumonias. One patient was diagnosed with IPF 5 years
before the first-line chemotherapy, and the other patients
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Table 1 Patient demographics and clinical characteristics

Table 2 First-line chemotherapy

Characteristic

Characteristic

Value

Sex

Value

Chemotherapy

Male

10

Carboplatin and etoposide

9

Female

1

Cisplatin and etoposide

2

Age, median [range], years

69 [60–81]

Median courses of chemotherapy [range]

Smoking, median [range], pack-years

53 [30–125]

Median first-line dose [range]

ECOG performance status
0

Carboplatin AUC (mg/mL/min)
3

1

6

2

2

Stage at the time of diagnosis

4 [4–6]

5 [4–5]

2

Cisplatin (mg/m )

80
2

Etoposide (mg/m )

100 [80–100]

Response to first-line therapy
Partial response

11 (100%)

Limited disease

6

Treatment-free interval [range], days

Extensive disease

5

AUC, area under the concentration-time curve.

154 [80–267]

Classification of interstitial lung disease
IPF

4

Non-IPF

7

Pulmonary function test (n=7),
mean ± SD
VC, L

2.72±0.97

%VC

82.5±28.0

FEV1, L

2.11±0.59

FEV1, %

79.4±15.9

ECOG, Eastern Cooperative Oncology Group; IPF, idiopathic
pulmonary fibrosis; VC, vital capacity; FEV1, forced expiratory
volume in 1 s; SD, standard deviation.

were diagnosed with ILD and SCLC at the same time. No
patients received treatments for ILD. One patient received
whole-brain radiation therapy (WBRT) for prophylaxis of
brain metastases and 5 patients received WBRT for treating
brain metastases. One patient received palliative radiation
for thoracic spine metastasis. All patients did not receive
radical radiotherapy to the chest because they had ILD.

median TFI was 154 days (range, 80–267 days). In the rechallenge chemotherapy, 10 patients received carboplatin
and etoposide, and 1 patient received cisplatin and
etoposide. At the time of re-challenge chemotherapy, the
doses for 3 cases were reduced because of haematological
adverse event, and the regimen of 1 case was changed from
cisplatin to carboplatin. The median re-challenge dose of
carboplatin, cisplatin, and etoposide were area under the
concentration-time curve 5 (mg/mL/min), 80 (mg/m 2),
and 80 (mg/m 2), respectively. A median of 3 cycles was
administered. Six patients had partial response, 3 had stable
disease, and 2 patients had progressive disease (Table 3). The
median PFS from the time of re-challenge was 4 months
(95% CI, 2.9–NA). The median OS from the time of rechallenge and median OS from the time of diagnosis were
9.2 months (95% CI, 8.0–NA) and 18.5 months (95%
CI, 18.0–NA), respectively (Figure 1). Six patients (55%)
received further-line chemotherapy. Five patients received
topotecan; of them, 1 patient had partial response, 3 had
stable disease, and 1 had progressive disease. One patient
received nanoparticle albumin-bound paclitaxel, and he had
partial response.

Response
Regarding first-line treatment, 9 patients received
carboplatin and etoposide, and 2 patients received
cisplatin and etoposide (Table 2). A median of 4 cycles was
administered. All patients achieved a partial response. The
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Safety
One patient who was identified with a UIP pattern
developed acute exacerbation of ILD and disease
progression 173 days after the last course of re-challenge
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(Figure 2). He died 8 days after acute exacerbation of
ILD. The other patients died due to disease progression.
Treatment-related adverse events are shown in Table 4.
Although the most common hematological grade 3 or 4
adverse events was neutropenia (82%), no patient developed
febrile neutropenia.
Discussion
The present study showed that platinum plus etoposide re-

Table 3 Re-challenge chemotherapy
Characteristic

Value

Re-challenge chemotherapy
Carboplatin and etoposide

10

Cisplatin and etoposide

1

Median courses of chemotherapy [range]

3 [2–4]

Median re-challenge dose [range]
Carboplatin AUC (mg/mL/min)

5 [4–5]

2

Cisplatin (mg/m )

80

Etoposide (mg/m2)

80 [80–100]

Response to re-challenge therapy
Partial response

6

Stable disease

3

Progressive disease

2

Overall response rate (%)

55

Disease control rate (%)

82

AUC, area under the concentration-time curve

80
60
40
20
Median 4.0 months (95% CI=2.9 months-NA)

0
0

1

2
3
4
Time (months)

5

6

C

100
80

Overall survival (%)

B

100

Overall survival (%)

Progression-free survival (%)

A

challenge therapy can be effective and should be considered
in patients with sensitive relapse SCLC with pre-existing
ILD. With respect to efficacy, in our study, the overall
response rate was 55%. Median PFS and median OS from
the time of re-challenge were 4 and 9.2 months respectively.
Genestreti et al. reported an overall response rate of 45%,
and a median PFS and median OS from the time of rechallenge of 5.5 and 7.9 months, respectively (9).
OS from time to re-challenge therapy is relatively long
in our study. Ardizzoni et al. (4) reported that patients with
liver metastasis and/or low albumin and/or PS2 have poor
OS, and in our cases, no patients had liver metastasis and low
albumin levels at the beginning of first-line chemotherapy
and the re-challenge therapy. Subgroup analysis of patients
who received chemotherapy alone as the first-line regimen
in a retrospective study showed significantly PFS in the
re-challenge group than the non-re-challenge group
(median, 5.4 vs. 3.6 months, P=0.0038) (10). Similarly, our
patients did not receive chemoradiotherapy because they
had ILD. Re-challenge chemotherapy can be effective in
patients with sensitive relapse SCLC with pre-existing
ILD. Five patients in the current study received topotecan
after discontinuing re-challenge therapy, and the disease
control rate was 80%. There is a possibility that topotecan
is effective after platinum re-challenge therapy for SCLC
patients with pre-existing ILD. With respect to safety,
one patient developed acute exacerbation of ILD 173 days
after the last course of re-challenge. In this case, we cannot
deny that chemotherapy was the main cause of the acute
exacerbation of ILD although it developed late. The
incidence of acute exacerbation of ILD related to platinum
agents plus etoposide ranges from only 2.0–5.9% (18,19),
and the combination of platinum agents plus etoposide

60
40
20
Median 9.2 months (95% CI=8.0 months-NA)

0
0

5

10
15
Time (months)

20

100
80
60
40
20
0 Median 18.5 months (95% CI=18.0 months-NA)
0

5

10
15
20
25
Time (months)

30

Figure 1 Progression-free survival (A), overall survival rates (B) from the time of re-challenge, and overall survival rates from the time of
diagnosis (C) in our cohort.
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A

B

Figure 2 Chest computed tomography (CT) of the patient (A) before and (B) 173 days after the last course of re-challenge treatment. CT
showed progression of the primary lesion and acute exacerbation of the interstitial lung disease.

Table 4 Treatment-related adverse events
Adverse event

Grade 3 Grade 4 Grade 5

Grade 3 or
higher [%]

Anemia

1

0

0

1 [9]

Leukocytopenia

8

0

0

8 [73]

Neutropenia

1

8

0

9 [82]

Thrombocytopenia

4

1

0

5 [45]

Anorexia

1

0

0

1 [9]

Hyponatremia

1

0

0

1 [9]

Fatigue

1

0

0

1 [9]

Pneumonitis

0

0

1

1 [9]

is considered relatively safe. Although the incidence of
leukocytopenia and neutropenia was high as previously
reported (19), no patient developed febrile neutropenia, and
the adverse events are manageable. Therefore, re-challenge
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chemotherapy can be considered in patients with sensitive
relapse SCLC with pre-existing ILD. The JCOG0605
clinical trial showed that the combination of cisplatin,
etoposide, and irinotecan could become the standard
treatment for selected patients with sensitive relapse
SCLC (20). However, its applicability is limited in clinical
practice because chemotherapy requires long-term
hospitalization, and the rate of severe myelosuppression is
high. Moreover, irinotecan is contraindicated for interstitial
pneumonia. Although amrubicin has also been reported to
be more effective in the treatment of sensitive relapse SCLC
than re-challenge chemotherapy, it is also contraindicated
for interstitial pneumonia (21). Therefore, re-challenge
with first-line platinum plus etoposide chemotherapy can
be useful for sensitive relapse SCLC with pre-existing
ILD based on our study results. Our study had limitations.
First, we retrospectively analyzed the data from a single
institution, and our sample size was small. Second, patient
selection was confined to Japanese patients. Third, the non-
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IPF type was not confirmed. Further prospective studies
are warranted to establish the optimal regimen for sensitive
relapse SCLC with pre-existing ILD.
In conclusion, treatment of SCLC with pre-existing ILD
is limited. From our study, re-challenge chemotherapy can
be effective and considered in patients with sensitive relapse
SCLC with ILD.
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