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Abstract: Small-cell lung cancer (SCLC) is a cancer with poor prognosis. For relapsed extensive-
stage (ES) SCLC, second-line treatment options are scarce. Topotecan was the only approved
treatment in this setting until 2020. Since topotecan induces significant toxicities, alternative
off-label regimens are being used. This study evaluated real-world efficacy and safety of
Paclitaxel Gemcitabine chemotherapy in patients with relapsed ES-SCLC. We retrospectively
reviewed data from all consecutive patients with relapsed ES-SCLC who received Paclitaxel
Gemcitabine chemotherapy from september 2008 to january 2022 in two centers. Patient
characteristics (n=188) were: PS>2: 24.5%; brain metastasis: 42%; platinum-sensitive disease:
41%. Patients received Paclitaxel Gemcitabine as second- (77%) third (18%) or fourth (6%) line
of therapy. Median progression-free and overall survival were 2.1 (95CI 1.8-2.4)and 3.8 (95CI
3.3-4.8) months in the overall population, respectively, with 17% response rate (RR) and 28%
disease-control rate. PS, history of brain radiation, platinum-sensitive disease, liver, and adrenal
gland metastasis were associated with longer survival in univariate analysis. PS was the only
prognostic factor in multivariate analysis, with 21% RR and 4.1 months median DOR in PS 0-
1 patients. Paclitaxel Gemcitabine chemotherapy may represent a treatment option in PS0-1
relapsed SCLC.

Key points:

e  Second-line treatments for extensive-stage Small-Cell Lung Cancer are scarce and limited
by their toxicity.

e Inareal-world cohort of 188 patients, Paclitaxel Gemcitabine showed a good safety
profile

e Response rate and duration of response were 21% and 4.1 months in PS 0-1 patients

Keywords: small-cell lung cancer; relapsed small-cell lung cancer; extensive-stage small-cell
lung cancer; Paclitaxel; Gemcitabine; second-line treatment

Introduction

Small cell lung cancer (SCLC) represents 10 to 15% of lung cancers [1]. It is estimated that
95% of SCLC cancers are caused by smoking [2]. Diagnosis is frequently made at an advanced
stage, with no curative-intent treatment option [3]. Since the early 1980s, treatment of Extensive
Stage (ES) SCLC has been based on a doublet of chemotherapy including platinum salts and
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etoposide [4]. In 2018 the CASPIAN and IMPOWER133 trials established anti-PD-L1
immunotherapy plus platinum based chemotherapy as a new standard of care [5,6].

The CASPIAN trial was an open-label randomised three-arm multicentre study, initially
designed to test the hypothesis that Durvalumab + Tremelimumab + Etoposide and Carboplatin
or Cisplatin chemotherapy (D + T + EP arm) or Durvalumab + EP chemotherapy (D + EP arm) as
first-line treatment in ES-SCLC achieve better PFS and OS when compared to EP chemotherapy
alone (EP arm). Patients with brain metastasis were eligible, providing that they didn’t have
neurologic symptoms and/or the metastasis were treated and stable off steroids and anti-
convulsivant. ECOG must have been 0 or 1 at enrolment. Patients were stratified per type of
platinum chemotherapy (Carboplatin vs Cisplatin). There was no cross-over planned in the
study. A total of 805 patients were randomised to receive D + T + EP (n=268), D + EP (n=268) or
EP (n=269). Patients’ characteristics were well balanced between the D + EP and EP arms, but
were slightly less favourable for the D + T + EP arm, with more patients having brain metastasis
(14% vs 10%) and liver metastasis (44% vs 39%). Although the median PFS was not improved by
the addition of Durvalumab to the EP chemotherapy (5.1 months vs 5.4 months, respectively),
the overall survival was better in the D + EP arm compared to the EP arm (12.9 months vs 10.5
months). The objective response rate was also improved (68% vs 58%). The PFS (4.9 months vs
5.4 months) and the OS (10.4 months vs 10.5 months) were not improved by the addition of
Durvalumab + Tremelimumab to the EP chemotherapy.

Similarly, in the IMPOWER 133 trial, 403 patients with treatment-naive ES-SCLC were
randomised to receive Atezolizumab + carboplatin and etoposide (no cisplatin) chemotherapy
or carboplatin + etoposide chemotherapy alone. Patients with brain metastasis were eligible,
providing that the metastasis were treated and stable off steroids and anti-convulsivant. ECOG
must have been 0 or 1 at enrolment. Patients were stratified per gender, ECOG and presence of
brain metastases. The PFS was improved by the addition of Atezolizumab to the EP
chemotherapy (5.2 months vs 4.3 months), as well as the OS (12.3 months vs 10.3 months).

In the KEYNOTE 604 trial, that compared EP chemotherapy to EP + Pembrolizumab, the
PFS was improved by the addition of Pembrolizumab to chemotherapy (4.8 months vs 4.3
months), but not the OS (10.8 months vs 9.7 months). As a consequence, Pembrolizumab is not
approved for the treatment of ES-SCLC [7].

In the ECOG ACRIN 5161 trial, that compared EP chemotherapy to EP + Nivolumab, the
OS was improved by the addition of Nivolumab to chemotherapy (11.3 months vs 8.5
months)[8].

In the REACTION trial, 119 patients with ES-SCLC that showed partial or complete
response to two cycles of EP chemotherapy were randomized to receive EP alone, for 4
additional cycles, vs EP + Pembrolizumab for 4 additional cycles and Pembrolizumab
maintenance [9]. The OS was better in the experimental arm (12.3 months vs 10.4 months).

Despite this major advance, prognosis remains poor, with a median overall survival (OS) of
12.3 months and 13.3 months in the two pivotal studies, respectively. In fact, immunotherapy
appears beneficial only for a small subset of patients (roughly 10%), despite SCLC is one of the
malignancies with the higher Tumor Mutational Burden, which should have made it a good
candidate for immunotherapy [10]. Over the last 4 years, molecular subtypes of SCLC have been
described, based on transcriptional signatures. Among them, the “inflamed” subgroup, that
represents around 10% of cases, seems to be the most sensitive to immunotherapy [11].
Prospective trials using different treatments according to molecular subgroups are ongoing.

In most cases, tumor relapses after first-line treatment[12]. In phase II studies, conducted in
selected patients, outcomes of ES-SCLC patients receiving second-line treatment are poor with
a median OS of 2 to 9 months [13]. In this setting, Topotecan was compared to best supportive
care (BSC) and showed an OS improvement (5.8 vs 3.2 months) [14]. In another study evaluating
Topotecan, RR was 24.3% and median OS 5.8 months [15]. Topotecan was non-inferior to
cyclophosphamide, doxorubicin, and vincristine (RR 18,3%, median OS 5.8 months), but
Topotecan improved quality of life. In the CheckMate 331 study, Topotecan was compared to
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Nivolumab in relapsed ES-SCLC and achieved similar OS (8.4 vs 7.5 months, respectively, with
HR 0.86 [95% CI 0.72-1.04] and p=0.11), although a small subgroup of patients achieved long-
term survival with Nivolumab [16].

RR, OS and PFS in the second-line setting are influenced by the treatment-free interval from
first-line chemotherapy [13]. A French prospective study of 162 relapsed chemo-sensitive ES-
SCLC patients showed an improved PFS with rechallenge platinum-based chemotherapy vs
Topotecan: 4.7 months vs 2.7 months (p<0.01). However, there was no difference in OS [17].

In the ATLANTIS trial, a combination of lurbinectedin and doxorubicin was compared to
physician’s choice in patients with relapsed SCLC [18]. 613 patients were randomly assigned to
lurbinectedin plus doxorubicin (n=307) or control (topotecan, n=127; CAV, n=179). Median
overall survival was 8.6 months (95% CI 7-1-9-4) in the lurbinectedin plus doxorubicin group
versus 7-6 months (6.6-8.2) in the control group (hazard ratio 0.97 [95% CI 0.82-1.15], p=0-70). The
safety profile was more favourable with lurbinectedin and doxorubicin compared to the control
arm, with less grade >3 adverse events, less adverse events leading to treatment discontinuation
and less fatal adverse events.

More recently, Tarlatamab, a bispecific T-cell engager antibody targeting DLL3 and CD3,
showed encouraging results in relapsed ES-SCLC, with a 32-40% response rate [19]. However,
the safety profile of this molecule raises concerns about its use in frail patients, with grade =3
adverse events in 58-65% of patients, including a serious Cytokine-release syndrome (CRS) in
15-37% patients and a serious immune effector cell-associated neurotoxicity syndrome (ICANS)
in 2-13%of patients.

In the NabSTER trial, a single-arm phase 2 study, Nab-Paclitaxel was evaluated in sensitive
or refractory relapsed ES-SCLC [20]. Partial response occurred in 8% in the refractory cohort and
14% in the sensitive cohort, respectively. PFS was similar in both cohorts (sensitive: 1.8 months;
refractory: 1.9 months), OS was longer in the sensitive cohort (6.6 months vs 3.6 months).

Topotecan is still considered the reference treatment for relapsed SCLC. However, its
toxicity remains an issue, especially in altered patients. Thus, when 13 European experts were
surveyed about second-line treatment options to be considered for relapsed ES-SCLC patients,
other treatments were proposed, including Paclitaxel Gemcitabine, Nivolumab or BSC [21].

Paclitaxel Gemcitabine has been evaluated in three phase 2 studies, gathering 105 patients
in total, showing PFS between 2.2 and 2.7 months and OS between 5.5 and 7.5 months. [22-24].
Toxicities were considered low.

Since 2008, Paclitaxel Gemcitabine has been used in our centers. This study was undertaken
to evaluate Paclitaxel Gemcitabine safety and efficacy in patients with relapsed SCLC in a real-
life setting and to identify predictive factors of survival.

Methods

We conducted a retrospective multicentric study. The study protocol was approved by the
Institutional Review Board for non-interventional research of our center (protocol agreement # E2021-
76). All consecutive patients with a diagnosis of relapsed SCLC not amenable to curative intent
radiotherapy and who received chemotherapy with Paclitaxel Gemcitabine from January 1st 2008 to
December 31+ 2022 were identified through the chemotherapy prescription software and assessed for
eligibility. Patient’s selection criteria were: age 218 years, histologically proven ES-SCLC, tumor
relapse after >1 line of platinum-based chemotherapy, treatment with >1 Paclitaxel Gemcitabine
infusion. Exclusion criteria was patient’s refusal. Clinical data were extracted from electronic
health records. Toxicity was assessed according to the Common Terminology Criteria for Adverse
Events v5.0 classification.

Paclitaxel Gemcitabine efficacy was evaluated according to the Response Evaluation Criteria in
Solid Tumors (RECIST 1.1). Objective response rate (ORR) was defined as the percentage of patients
having a complete or partial response, and disease-control rate (DCR) as the percentage of patients
having a complete or partial response or stabilized disease. Progression-free survival (PFS) was
defined as survival from Paclitaxel Gemcitabine start to disease progression or any cause of death
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and overall survival (OS) as survival from Paclitaxel Gemcitabine start until any cause of death.
Duration of Response (DoR) was defined as the time between the occurrence of partial or complete
tumor response to disease progression or any cause of death.

Categorical variables are expressed as percentage of the population and continuous variables as
median and interquartile range (IQR) for non-normally distributed variables and mean + standard
deviation (SD) for normally distributed variables. OS, PFS and DoR were estimated using the
Kaplan-Meier method. Cox proportional hazards models were used to investigate each variable’s
association with OS and PFS. Variables achieving p<0.1 prognostic association were then entered into
a multivariable Cox regression model to determine their independent impact. Associations between
categorical variables were assessed with Pearson’s x2 or Fisher’s exact test. Statistical significance
was defined as p < 0.05 unless otherwise specified. Statistical analyses were computed using R (R
Foundation for Statistical Computing).

Results

Patients Characteristics

A total of 231 patients were identified from the chemotherapy prescription software at our
institutions. Among them, 188 (125 from Rouen university hospital and 63 from Baclesse cancer
center) met the eligibility criteria and were included in the study. Specifically, 38 patients were
excluded because of a histological diagnosis other than SCLC and 5 because they did not receive
any Paclitaxel or Gemcitabine infusion. Baseline characteristics of patients are shown in Table 1.
Of note, 24.5% had a Performance Status (PS) >2, 42% had brain metastasis and 59% had
platinum-resistant disease. Median number of Paclitaxel Gemcitabine chemotherapy cycles was
2 (IQR: 1-3), with 86 patients (45%) receiving only 1 cycle, because of ECOG PS worsening or
death. Among patients with PS>2 at baseline, 58% did not receive more than one cycle.

Table 1. Patients’ characteristics at Paclitaxel Gemcitabine onset.

Characteristic Values (1 =188)
Age, years 62.0 (57.0; 68.0)
Male gender 132 (70.0%)
ECOG PS
Oorl 112 (59.5%)
>2 46 (24.5%)
Missing data 30 (16.0%)
Current or former smoker 181 (96.2%)
No neuro-endocrine marker 3 (1.6%)
Mean Ki67 Index (%) 90 (+/-13.5)
Limited stage at diagnosis 56 (29.8%)
Number of previous treatment line(s)
One 144 (76.6%)
Two 33 (17.6%)
Three or more 11 (5.8%)
Platinum-Sensitive disease 77 (41.0%)
Platinum-Resistant disease 111 (59%)
Metastases
Liver metastases 83 (44.1%)
Bone metastases 66 (35.1%)
Adrenal metastases 50 (26.6%)
Brain metastases 79 (42.0%)
No extra-thoracic metastases 35 (18.6%)
Previous thoracic radiotherapy 69 (36.7%)
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Cranial irradiation
PCI 21 (11.1%)
WBRT 41 (21.2%)
* Data are expressed as number, number (percentage) or as median [interquartile range], Paclitaxel Gemcitabine,
PACLITAXEL-GEMCITABINE; ChT, chemotherapy; ECOG PS, Eastern Cooperative Oncology Group
performance status; PCI, Prophylactic cranial irradiation; WBRT, whole brain radiotherapy.

Efficacy

In the overall population, response rate was 32/188 (17.0%), with 1 complete response and
31 partial responses. In addition, 20/188 (10.6%) patients had stable disease as best response.
DCR was 27.6%.

Median PFS was 2.1 (95CI; 1.8-2.4) months, duration of response (DOR) was 4.1 (95CI; 3.4-
5.5) months and OS was 3.8 (95CI; 3.3—4.8) months (Figure 1A). RR was 19.5% in patients with
platinum-sensitive disease and 15.3% in patients with platinum-resistant disease.

(A) Progression-free survival
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Figure 1. Kaplan-Meier estimated probabilities of (A) PFS and (B) OS for the entire cohort.
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Figure 2. Overall survival (OS) and Progression Free Survival (PFS) in months according to ECOG
PS.

RR was 21% in PS 0-1 patients, with median PFS, DOR and OS of 2.5 (95CI; 1.7-3.9) months,
4.1 (95CI; 3.4-5.5) months and 5.8 (95CI; 4.3-6.6) months, respectively.

Of note, outcomes in PS3 patients were very poor (PFS 0.9 months, 95CI (0.5-1.1); OS 0.9
months, 95CI (0.5-1.1)).

PS, history of brain radiation, platinum-sensitive disease, liver and adrenal gland metastasis
were associated with a longer survival in univariate analysis (Table 2). PS was associated with a
longer survival in multivariate analysis. PFS and OS according to PS are shown in Figure 1B.
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Table 2. Univariate and multivariate analysis for OS and PFS. P-values <0.05 appeared in bold
characters.
N patients Overall Survival Progression free survival
Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
% mOS (months) p coeff p mPFS (months) P coeff p
Sex 0.42
Male 132 | 70.2 3.8 (2.5-6.9)
Female 56 | 29.8 4.1(26-7.1)
ECOGPS (n=158) <0.001 <0.001
0 (reference) 16 10.1 6.2 (3.2-10.3) 2.5(2.1-4.2)
1 96 | 60.8 5.7 (29-8.1) 9.74 [-68.4; 74.9] 0.82 2.5(14-3.5) -11.7[-76.7;30.4] | 0.64
2 36 | 22.8 2.3(11-3.7) -101[-175;-40.2] = 0.029 1.4(07-2.3) -56.6 [-123;-21.1] | 0.03
3 10 6.3 0.9 (0.5-1.1) -145[-224;-80.5] = 0.022 0.9 (05-1.1) -77.9 [-140;-40.5] | 0.026
Adrenal metastases 0.03 32.1[-19.8; 81L7] 0.25 0.52
Yes 50 | 26.6 4.6 (26-9.2) 19(1.1-3.1)
No 138 | 734 3.5(21-6.4) 2.1(1.1-33)
Intervall from 1st line <0.01 | 37.3[-7.48;99.4] 0.14 <0.01
treatment
>3 months (sensitive) 77 41 5.0(29-9.2) 2.4 (1.6-3.5) 1.66 [-32.6; 25.9] 0.92
< 3 months (resistant) 111 59 3.3 (17-¢5) 1.8(1.0-2.9)
Bone metastases 0.26 0.58
Yes 66 351 3.5(1.8-5.9) 2.4(12-32)
No 122 | 649 4.1(25-7.1) 2.1(1.1-3.3)
Brain metastases 0.67 0.52
Yes 79 | 42 4.4 (21-7.0) 2.1(1.1-3.0)
No 109 | 58 3.5 (23-7.0) 22 (1.2-3.3)
Liver metastases 0.02 -31.1 [-75.3; 23.5] 0.24 0.69
Yes 83 | 44.1 3.3 (1.9-5.5) 2.1 (1.2-3.0)
No 105 | 55.9 4.8 (2.8-7.9) 2.1(1.2-3.3)
Smoking use 0.14 0.15
Yes 181 | 96.3 3.8 (2.1-6.9) 2.1(1.1-3.3)
No 7 3.7 5.1(3.7-22.1) 2.6 (2.3-4.7)
Previous cranial irradiation 0.035 24.4 [-26.6; 66.7] | 0.35 0.56
Yes 91 | 484 4.3 (2.8-8.1) 2.1(11-34)
No 97 | 57.6 3.4 (2.0-6.4) 21(11-32)
Treatment-line 0.67 0.53
Second line 144 | 766 38(21-6.9) 2.1(1.2-3.4)
Third line 33 | 176 35 (23-6.5) 2.0 (1.0-2.9)
Fourth line or more 11 5.8 4.1(3.0-9.7) 2.5 (1.0-3.7)
Safety

During Paclitaxel Gemcitabine treatment, 133 patients (70.7%) presented =1 adverse event.
Forty-five patients (23.9%) had grade 3 toxicity: 7 neutropenia (3.7%), 15 anemia (8.0%), 23
thrombocytopenia (12.2%). There were 11 (5.6%) grade 4 neutropenia, 9 grade 4
thrombocytopenia (4.8%) and 1 grade 4 anemia (0.5%). There was no grade 5 adverse event
related to Paclitaxel Gemcitabine.

Discussion

This real-world analysis of Paclitaxel Gemcitabine chemotherapy in unselected consecutive
patients treated for relapsed SCLC showed a 27.6% DCR. These results are inferior to those
described in the literature (42 to 54%), composed of phase II studies with smaller size
populations and more selected patients. Similarly, median OS (3.8 months) was shorter than
previously reported outcomes (5.5 to 7.5 months) [22-24].

Of note, our patients were older than in the phase II studies and with a poorer PS (24.5%
PS22 vs 3% in Yun study [22], 15% in Dazzi study [24] and 26% in DonGiovanni [23] study). PS
was correlated with OS after multivariate analysis in our study. Of note, OS among patients with
ECOG 0-1 in our study (5.8 months) was similar to those reported in the three phase 2 studies.

Our study population comprised also less patients with platinum-sensitive disease.
Resistance to first-line treatment is associated with a lower survival and a lower RR to
subsequent treatments [21]. In our study, 41.0% had a platinum-sensitive disease, less than in
the above-mentioned phase II studies (50 to 65%).

Moreover, 42% of patients from our study had brain metastasis, versus 12% in Dazzi's study
and 16% in Dongiovanni's study (not reported in Yun’s study).

Toxicity profile of Paclitaxel Gemcitabine was mainly related to cytotoxicity and appeared
manageable, with a low rate of grade >3 neutropenia, without use of primary G-CSF prophylaxis.

The main strengths of our study are the population size in a rare disease, its multicenter
design, the inclusion of a large proportion of resistant disease, and the enrollment of all
consecutive patients treated with Paclitaxel Gemcitabine for relapsed SCLC. The main weakness
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of our study is the retrospective design and the number of missing data for some characteristics,
notably the ECOG-PS and probably low-grade toxicities.

The only agent specifically approved for second-line treatment of SCLC is Topotecan. For
patients with platinum-sensitive disease, platinum rechallenge was shown to offer better PFS
[17]. Efficacy of Topotecan is modest and its toxicity is limiting, particularly in frail patients. A
frequently mentioned alternative regimen is chemotherapy with Cyclophosphamide,
Doxorubicin and Vincristin. This combination seems to be as effective as Topotecan, but resulted
in poorer control of symptoms, and similar toxicity profile [15]. Immune checkpoint inhibitors
(ICI) have also been studied in this setting. Efficacy results of ICI treatment in relapsed SCLC
were generally disappointing, although some patients derived long-term benefit [25,26].
Moreover, since the standard first-line treatment for ES-SCLC is now platinum-based
chemotherapy in association with ICI and ICI maintenance [5,6], the use of ICI in subsequent
lines has to be reassessed. Recently, Lurbinectedin was studied in the setting of relapsed SCLC.
In a phase II study, treatment with Lurbinectedin 3.2mg/m? as a monotherapy achieved an ORR
of 35.2%, with median OS and PFS of 9.3 months and 3.5 months, respectively[27]. Nevertheless,
the results of the phase III ATLANTIS study (lurbinectedin 2mg/m? plus doxorubicin vs.
topotecan or CAV) did not show a superiority of chemotherapy with Lurbinectedin plus
Doxorubicin (mOS of 8.6 months in the experimental arm vs. 7.6 months in the control arm)[18].

Treatment with Nab-Paclitaxel as a monotherapy in the second-line setting lead to smaller
response rate but similar PFS when compared to our study [20]. Similarly to the findings of the
abovementioned phase 2 studies in relapsed ES-SCLC, patients from the Nabster study had
better PS (no PS 2 patients vs 24.5%) and received only 1 previous line of chemotherapy. In
addition, fewer had brain metastasis when compared to our patients(12% vs 42%). The Nabster
trial also included 12% of patients with large cell neuroendocrine carcinoma (LCNEC) or
undifferentiated neuroendocrine carcinoma of the lung, who have a better prognosis than SCLC.
Hence our study shows similar outcomes in a population with a poorer prognosis, suggesting
that the addition of gemcitabine to paclitaxel or nab-paclitaxel may represent a valid option, at
least for PS0-1 patients. Nevertheless, there were more grade 3 anemia and thrombopenia in our
study and risk/benefit should be assessed carefully in this frail population where preserving the
quality of life must be a priority.

In 2023, promising data has been reported with T-cell engager bispecific antibodies, a new
class of treatment that showed encouraging activity (e.g. for Tarlatamab: RR 32-40% and PFS 4.9
months in pretreated ES-SCLC patients) [19]. Safety of these treatments is a concern, since they
trigger intense immune reaction, sometimes taking the form of cytokine release syndormes
(CRS) and ICANS. The high frequency of CRS will require specific surveillance and
management. This safety profile may impede the adoption of T-cell engager antibodies as a
standard of care for all patients with ES-SCLC, since a large proportion of them has a poor PS
and multiple comorbidities.

Conclusions

Paclitaxel Gemcitabine combination provides modest efficacy in unselected relapsed SCLC
patients, albeit with favorable toxicity profile. Efficacy appears relevant for patients with ECOG
PS 0-1, in a setting with limited treatment options so far. This treatment should probably not be
initiated in PS>2 patients.
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