

[image: Immunotherapy after progression to double immunotherapy: pembrolizumab and lenvatinib versus conventional chemotherapy for patients with metastatic melanoma after failure of PD-1/CTLA-4 inhibition]
Immunotherapy after progression to double immunotherapy: pembrolizumab and lenvatinib versus conventional chemotherapy for patients with metastatic melanoma after failure of PD-1/CTLA-4 inhibition





ORIGINAL RESEARCH

published: 07 October 2024

doi: 10.3389/fonc.2024.1420879

[image: image2]


Immunotherapy after progression to double immunotherapy: pembrolizumab and lenvatinib versus conventional chemotherapy for patients with metastatic melanoma after failure of PD-1/CTLA-4 inhibition


Georgios Lyrarakis 1, Michael Liontos 2, Amalia Anastasopoulou 1, Spyridon Bouros 1, Aikaterini Gkoufa 1, Panagiotis Diamantopoulos 1, Helen Gogas 1† and Dimitrios C. Ziogas 1*†


1 First Department of Medicine, National and Kapodistrian University of Athens, School of Medicine, Laiko General Hospital, Athens, Greece, 2 Department of Clinical Therapeutics, Alexandra General Hospital, National and Kapodistrian University of Athens, School of Medicine, Athens, Greece




Edited by: 

John M Kirkwood, University of Pittsburgh, United States

Reviewed by: 

Theodore Logan, Indiana University Bloomington, United States

Piotr Rutkowski, Maria Sklodowska-Curie National Research Institute of Oncology, Poland

*Correspondence: 

Dimitrios C. Ziogas
 ziogasdc@gmail.com












†These authors share senior authorship



Received: 21 April 2024

Accepted: 16 September 2024

Published: 07 October 2024

Citation:
Lyrarakis G, Liontos M, Anastasopoulou A, Bouros S, Gkoufa A, Diamantopoulos P, Gogas H and Ziogas DC (2024) Immunotherapy after progression to double immunotherapy: pembrolizumab and lenvatinib versus conventional chemotherapy for patients with metastatic melanoma after failure of PD-1/CTLA-4 inhibition. Front. Oncol. 14:1420879. doi: 10.3389/fonc.2024.1420879






Background

Programmed cell death 1 receptor (PD-1) inhibition as monotherapy followed by Cytotoxic T-lymphocyte associated protein 4 (CTLA-4) inhibition in case of progression or as upfront double co-inhibition has drastically improved the survival outcomes of metastatic melanoma. Still, many patients develop primary or acquired resistance to both agents, relapse soon, and survive less. For these patients, the therapeutic options are very limited, and for many years, conventional chemotherapy (CC) was the standard of care. Recently, the phase II LEAP-004 trial supported that pembrolizumab/lenvatinib could potentially overcome anti-PD-1/anti-CTLA-4 immunotherapy refractoriness.





Materials and methods

In the absence of any prospective comparative study and to evaluate in a real-world context the clinical benefit of re-administering a PD-1 inhibitor (pembrolizumab 200 mg i.v. every 3 weeks, Q3W) with a multi-kinase inhibitor (lenvatinib, but at a reduced dose 10 mg p.o. daily due to its known toxicity) in this frail population of unmet need, we conducted here a retrospective comparison of LEAP-004-proposed combination with CC (carboplatin 4 AUC and dacarbazine 850 mg/m2 i.v. Q3W) in melanoma patients who relapsed to both checkpoint inhibitors, either in combinatorial or in sequential setting, between July 2022 and January 2024. Baseline demographics, disease characteristics, and treatment outcomes (objective response rate (ORR), progression-free survival (PFS), and overall survival (OS)) were recorded. Survival analyses were performed using the Kaplan–Meier method. All patients were also considered for safety analysis.





Results

A total of 84 patients were included in the effectiveness and safety analysis (pembrolizumab/lenvatinib, n=39 and CC, n=45). The median age was 67 (45–87) years and 64 (34–87) years, and men were 33.3% and 46.7%, respectively. The distribution of their metastatic sites was comparable, including 12.8% and 20% with brain involvement. Most patients had a good PS<2 (69.9% and 56.5%), increased lactate dehydrogenase (LDH) (71.8% and 84.4%), BRAF-wild status (82.1% and 84.8%), and received ≥2 previous systemic therapies (61.5% and 53.3%). The median follow-up was 18 months. The ORR was 23.1% and 11.1% (p<0.0001), the median PFS was 4.8 months and 3.8 months [HR (95%CI), 0.57 (0.36–0.92); p=0.017], and the median OS was 14.2 months and 7.8 months [HR (95%CI), 0.39 (0.22–0.69), p=0.0009] in pembrolizumab/lenvatinib and CC arms, respectively. Grade 3–5 treatment-related adverse events were documented in 48.7% (pembrolizumab/lenvatinib) and 75.6% (CC) of patients (p=0.034), which led to treatment discontinuation in 10.3% and 17.8% of cases, respectively.





Conclusions

This is the first comparative study in patients with metastatic melanoma refractory to PD-1/CTLA-4 inhibition and showed significantly longer outcomes in cases treated with pembrolizumab/lenvatinib versus CC.
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Introduction

Unleashing the adaptive immunity with immune checkpoint inhibitors (ICIs) has drastically improved the clinical outcomes of patients with advanced or metastatic melanoma. More than half of melanoma patients receiving an anti-PD-1 agent as adjuvant monotherapy survive free of their disease after 5 years (5-year relapse-free survival, RFS%, for pembrolizumab, 55.4% and for nivolumab, 51.7%) (1, 2), while in the metastatic setting, pembrolizumab had a 5-year overall survival rate (OS%) of 41% in treatment-naive patients (3), while nivolumab and ipilimumab combination reached an OS% of 49% at a median follow-up of 6.5 years (4). Still, a high proportion of treated patients develop primary or acquired resistance to both agents, derive no benefit from immunotherapy, relapse soon, and survive less (5). For these cases who are resistant to anti-PD-1 monotherapy, having an activating BRAF mutation, targeted therapy (TT) with a BRAF-MEK combination is the best second line option (6, 7), while for those without a V600 BRAF mutation or developing resistance to TT, the usual next line treatment was ipilimumab [alone or in combination (8–10) or conventional chemotherapy (CC) (when Ipilimumab has already been used)]. Therefore, treatment options for melanoma patients who relapse to both anti-PD-1 and anti-CTLA4 ICIs after their combinatorial or sequential administration remain limited for many years.

Recently, the phase II LEAP-004 trial supported that the combination of pembrolizumab and lenvatinib could potentially overcome anti-PD-1/anti-CTLA-4 immunotherapy refractoriness. LEAP-004 (NCT03776136) is an open-label, single-arm, phase II study of lenvatinib [20 mg once daily (OD)] together with pembrolizumab [200 mg every 3 weeks (Q3W) for 35 doses] in patients previously treated with an anti-PD-1 ICI, either alone or in combination with ipilimumab (an anti-CTLA4 ICI) (11, 12). LEAP-004 study enrolled 103 patients with unresectable stage III or IV melanoma who progressed during treatment or within 3 months of last dose of an anti-PD-1 ICI given alone or in combination. Of the patients, 42% have received only one prior line and the rest 58% had received two or more previous lines. Only 30 of LEAP-004 patients had progressive disease after failure of PD-1/CTLA-4 inhibition with an ORR of 33.3% and median PFS (mPFS) and OS (mOS) of 4.2 months and 14 months, respectively, while at 12 months, 17.8% of cases were progression free and 54.5% were alive (11, 12).

To build on the numbers of 30 patients of LEAP-004 cohort considered refractory to nivolumab/ipilimumab, we collected here our experience using pembrolizumab/lenvatinib in these heavily pre-treated melanoma patients that relapsed to both anti-PD-1 and anti-CTLA-4 ICIs either in combinatorial or in sequential setting. In parallel, we conducted a retrospective analysis in a real-world context comparing the results of pembrolizumab/lenvatinib combination with the efficacy and toxicity of conventional chemotherapy regimen of carboplatin and dacarbazine in this difficult-to-treat melanoma population.





Materials and methods




Study design and patients

We retrospectively reviewed the electronic medical records of all melanoma patients treated at our site (Oncology Department, Laiko General Hospital, National and Kapodistrian University of Athens, School of Medicine, Athens, Greece) with the combination of pembrolizumab and lenvatinib between July 2022 and January 2024. For the same period, we collected also the data of melanoma patients treated at our site with CC after progression to both ICIs, either in combinatorial or in sequential setting. Included patients were adults (>18 years old), with histologically or cytologically confirmed unresectable melanoma [stage III or IV, ≥1 lesion measurable according to iRECIST v1.1 (13)] not amenable to local therapy and previously relapsed to an anti-PD-1 ICI and to an anti-CTLA-4 ICI either in combinatorial or in sequential setting. Patients with active central nervous system (CNS) disease were excluded; patients with brain metastases were eligible if they were previously untreated but asymptomatic, or previously treated with clinically stable CNS disease and no need for steroids before pembrolizumab/lenvatinib initiation. Patients with ocular melanoma were not excluded. Their melanoma should progress on immunotherapy or within 12 weeks of the last dose of anti-PD-1 therapy or anti-CTLA4 therapy given alone or in combination for at least two doses. Patients had been informed then by their physicians about the standard of care (e.g., conventional chemotherapy) and the investigational option of immunotherapy rechallenge (e.g., pembrolizumab and lenvatinib) and, after a comprehensive discussion, made a shared treatment decision. Pembrolizumab was administered at 200 mg intravenously every 3 weeks (Q3W), but lenvatinib was started at a reduced dose of 10 mg orally once daily (OD) due to its known toxicity (grade ≥3 AEs in 45.6% of patients included in LEAP-004 study). In cases experiencing severe toxicity related to lenvatinib, the recommended dose reductions were 8 mg OD (at the first reduction) and 4 mg OD (at the second reduction). Conventional chemotherapy included carboplatin 4 AUC and dacarbazine 850 mg/m2 i.v. Q3W and dose reduction followed the dosing guidelines. Baseline demographics, melanoma-related characteristics, and treatment outcomes (ORR, PFS, and OS) and side effects were recorded. Treatment was continued until melanoma progression, unacceptable toxicity, or after investigator decision. Patients who experienced intolerable toxicity attributed to one drug discontinued that drug and continued the other.





Assessments and statistical analysis

BRAF V600 mutation status was assessed for all patients during screening. Tumor imaging was scheduled at baseline and every 12 weeks including intracranial response assessment using brain magnetic resonance imaging on the same schedule. Radiological response was described per immune response evaluation criteria, iRECIST v1.1 (13). Clinical assessment for treatment-related adverse events (TRAEs) and laboratory abnormalities was recorded during and up to 90 days after treatment discontinuation and graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 5 (14, 15). The entire cohort was fairly homogeneous and relatively small, and no matching was performed. The major patients’ baseline parameters were compared with unmatched analyses (e.g., Mann–Whitney U test and Fisher’s exact test). Efficacy and safety were assessed in all included patients. The survival times, PFS and OS, were estimated using the Kaplan–Meier method, and the 95% exact binomial CIs for ORR were calculated using the Clopper–Pearson method. Data were handled in accordance with the local IRB approval. All statistical analyses were done with GraphPad version 5.






Results

A total of 84 patients who received at least one cycle of pembrolizumab/lenvatinib or CC were included in the final analysis (pembrolizumab/lenvatinib, n=39, and CC, n=45). All patients had access to lenvatinib via request to the national health system, outside of a clinical trial setting. Baseline demographics and melanoma-related parameters are presented in Table 1. The median age was 67 (45–87) years and 64 (34–87) years, and men were 33.3% and 46.7%, respectively. Patients with different melanoma subtypes were represented in both treatment groups: cutaneous (72% vs. 75%), acral (13% vs. 14%), mucosal (8% vs. 9%), uveal (5% vs. 2%), and unknown primary melanoma (3% vs. 0%). Seven patients in each group had a BRAF V600 mutation (7/39, 17.9% and 7/45, 15.2%, respectively), and the other 32 and 38 patients had wild-type (WT) BRAF (82.1% and 84.8%, respectively). Their melanoma staging was comparable, and at treatment initiation, 12.8% and 20% of patients had brain involvement. Most patients had a good Eastern Cooperative Oncology Group (ECOG) performance status. (PS<2) (69.9% and 56.5%). Baseline levels of lactate dehydrogenase (LDH) were increased for 71.8% and 84.4% (35.9% and 33.3% elevated more than twice the upper normal limit, >2XUNL). Similar proportions of patients received ≥2 previous systemic therapies (61.5% and 53.3%). In the pembrolizumab/lenvatinib group, 56.4% had been concurrently exposed in nivolumab/Ipilimumab combination and 43.6% had relapsed after treatment with anti-PD-1 and anti-CTLA4 ICI in subsequent lines. Similarly, in the CC group, 55.6% had been concurrently exposed in nivolumab/Ipilimumab combination and 44.4% in anti-PD-1 and anti-CTLA4 treatments in sequential setting. The median follow-up was 18 months.


Table 1 | Baseline Demographics and Disease Characteristics of Pembrolizumab/Lenvatinib and conventional chemotherapy arms.



Response assessment was done using imaging for all patients, irrespective of their clinical improvements or deteriorations. For cases with CNS melanoma disease, the response was evaluated both systemically and intracranially (using brain imaging at baseline and at every response assessment). The best ORR was 23.1% in the pembrolizumab/lenvatinib group and 11.1% in the CC group (p<0.0001), respectively (Figure 1). More specifically, 18.0% achieved PR and 5.1% CR and another 38.5% achieved SD, leading to a total of 61.6% disease control rate (DCR) in the pembrolizumab/lenvatinib group, while 8.9% achieved PR and 2.2% CR and another 35.6% achieved SD, leading to a total of 46.7% DCR. The mOS for pembrolizumab/lenvatinib and CC arms was 14.2 months and 7.8 months [HR (95%CI): 0.39 (0.22–0.69); p<0.009], and the mPFS was 4.8 months and 3.8 months [HR (95%CI): 0.57 (0.36–0.92); p=0.017], respectively (Figure 1). The median duration of response was 4.5 months (range, 2–21), with two patients still ongoing at data cutoff. All patients with CNS melanoma involvement were simultaneously treated with stereotactic radiosurgery (SRS) before initiating systemic therapy with pembrolizumab/lenvatinib or CC, and none of them underwent a neurosurgical intervention. The intracranial response rate reached to 17% and 9% in pembrolizumab/lenvatinib and CC groups, respectively. In both arms, more than half had also intracranial disease progression at the time of systemic PD. Responses according to melanoma subtypes have not been compared, as the numbers are too small and no strong conclusions for these rarer melanoma sub-cohorts are possible. For instance, one of the two uveal melanoma patients in the pembrolizumab/lenvatinib group had stable disease at first imaging assessment and progressive disease at the second imaging assessment, while the other case had progression of uveal melanoma at first imaging assessment and no response observed in the individual with uveal melanoma in the CC arm. Outcomes and responses are described in Figure 1.




Figure 1 | Efficacy and toxicity outcomes of pembrolizumab/lenvatinib and standard chemotherapy arms.



As already known, the combination of pembrolizumab/lenvatinib was quite toxic with 48.7% of patients developing grade 3–4 treatment-related adverse events (TRAEs), but still lower compared to the 75.6% CC-treated patients (p=0.034) (Figure 1). The most common grade 3–4 TRAEs were hypertension and diarrhea. Only two patients developed grade 3 immune-mediated hypothyroidism, and no patients had grade 4 or 5 potentially immune-mediated AEs. A total of 67 (67.3%) patients had ≥1 lenvatinib dose reduction, while 10.3% and 17.8% of cases had to stop their treatment due to toxicity in the two treatment arms, respectively. Three (7.7%) patients died from pembrolizumab/lenvatinib-related AEs (one from decreased platelet count, one from VTE, and one from sepsis), and seven (15.5%) patients died from toxicity in the CC arm (five from neutropenia/sepsis and two from VTE).





Discussion

This study validates the antitumor activity of the combination of pembrolizumab and lenvatinib in real-world patients with metastatic melanoma with confirmed progression on previous anti-PD-1/CTLA-4 therapy and shows for first time the superiority of this combination over chemotherapy. Our results for pembrolizumab/lenvatinib combination are comparable with respect to previous ones of phase II, single-arm, open-label, LEAP-004 trial. The LEAP-004 trial, even from its initial announcement at virtual ESMO 2020, showed that the combination of pembrolizumab/lenvatinib had a promising ORR of 21.4% (31% in patients that had progressed to prior anti-PD-1/anti-CTLA-4 combination). Longer follow-up data presented at ASCO 2021 (median follow-up of 15.3 months) reconfirmed the therapeutical benefit: ORR remained stable over time (21.4%) and comparable with previous analysis (11, 12). Interestingly, ORR had slightly increased from 31% to 33.3% in the subgroup of 30 patients with PD on prior anti-PD-1/anti-CTLA-4 immunotherapy while for the entire study population, mPFS and mOS remained unchanged at 4.2 months and 14 months, respectively, with 17.8% of patients being progression-free, and 54.5% being alive at 12 months (11, 12). The ORR of pembrolizumab/lenvatinib in our study was 23.1%, slightly worse than LEAP-004 anti-PD-1/anti-CTLA-4 refractory subgroup; probably due to the nature of our real-world, unselected and unfit for a clinical trial, population and the reduced initiating dose of lenvatinib, even though the mPFS (4.8 months) and the mOS (14.2 months) were similar to LEAP-004 survival times. In another paper recording the real-world evidence of pembrolizumab/lenvatinib administration (with lenvatinib at 20 mg/day) as an advanced line for metastatic melanoma, Stoff et al. reported responses across lines of treatment, with a 25% ORR in the second and third lines and a 36% ORR in the fourth and fifth lines, with a mPFS of 3 months and a mOS of 11 months (16).

Regarding safety, pembrolizumab/lenvatinib combination confirms its high toxicity rates, even at a reduced dose of lenvatinib (10 mg/day). Grade ≥3 TRAEs, most commonly hypertension and diarrhea, were documented in 48.7% of patients treated with pembrolizumab/lenvatinib, leading to treatment discontinuation in 10.3% of cases and to death in 7.7%, respectively. These percentages are higher compared to those reported in LEAP-004 (11, 12), and it might be also attributed to the frailty of our study population, while Stoff et al. reported a lower grade ≥3 toxicity rate, but its study included not older than 80 years old patients with smaller proportions of CNS involvement and elevated LDH (16). In the CC arm, our safety findings were similarly high with an old study by Agarwala et al., where 28 patients who received carboplatin 300 mg/m2 and dacarbazine 1,000 mg/m2 i.v. Q3W experienced 21 events of hematologic grade ≥3 toxicities and two events of non-hematologic grade ≥3 toxicities (23/28, 82.1%) (17).

A deeper understanding of the underlying biology of ICI-resistance phenotypes would enable better selection of patient subgroups and immunotherapy decisions (18). Pre-treatment analyses of possible molecular biomarkers for immunotherapy sensitivity or resistance are still needed (Ziogas et Pali, Frontiers in Immunology 2024). For instance, high levels of an angiogenesis gene signature score at baseline, low baseline serum angiopoietin-2, or early induction of hypertension during treatment could identify responders and could help in a better selection of patients for future anti-VEGFR therapies (19). In metastatic melanoma, anti-angiogenesis drugs combined with chemotherapy (e.g., bevacizumab/dacarbazine combination) have been used and demonstrated similar efficacy results, although in a different setting of untreated patients: ORR was 18.9% and clinical benefit was 48.6%. mPFS was 5.5 months with a mOS of 11.4 months (20). Lenvatinib targets several cancer-associated pathways, including the VEGFR and the fibroblast growth factor receptor (FGFR). Based on pre-clinical evidence, mainly in mouse models, this blockade shifts the tumor microenvironment to an immune-stimulatory status offering to the combination greater antitumor activity than either agent alone (21–25). Lenvatinib has shown a low ORR of 9% when given as a single agent for previously treated metastatic melanoma patients (26), and its use as a single agent in melanoma was not pursued. Following the rationale of pembrolizumab/lenvatinib combination, a phase Ib/II open-label study 111/KEYNOTE-146 included various types of malignancies and patient numbers in its cohorts. At week 24, ORR of combination was 63% for renal cell carcinoma (19 of 30 patients), 52% for endometrial cancer (12 of 23 patients), 48% for melanoma (10 of 21 patients), 36% for head and neck squamous cell carcinoma (8 of 22 patients), 33% for non-small-cell lung cancer (7 of 21 patients), and 25% for urothelial cancer (5 of 20 patients). In this study, the maximum tolerated dose for lenvatinib was estimated at 20 mg/day with pembrolizumab at 200 mg i.v. once Q3W (27). The most common TRAEs across tumor types were fatigue (58%), diarrhea (52%), and hypertension (47%). Based on the results of KEYNOTE-146 study, the combination of pembrolizumab/lenvatinib received accelerated approvals in some countries for previously treated endometrial carcinoma (irrespectively of microsatellite instability or mismatch repair status) (28, 29) and entered into the focus of numerous trials across different cancer types (e.g., ovarian cancer, renal cancer, and hepatocarcinoma) with encouraging preliminary results (22, 25, 27, 29–32).





Conclusions

Our single institution experience, recorded here, shows for first time the superiority of pembrolizumab/lenvatinib combination over the CC option in melanoma patients after progression to double immunotherapy and gives some encouraging insights for this population with unmet medical needs. Yet, its results should be interpreted with caution and could not be generalized across specific melanoma subgroups. To comprehensively address questions regarding rarer melanoma subtypes or to recognize influencing factors in previous lines of treatment that could affect the outcomes of pembromizumab/lenvatinib, it is recommended to expand the sample size and increase the number of participating research sites. Undeniably, the presented study is a retrospective analysis of a single institutionand not a prospective multicenter randomized controlled trial in a small difficult-to-treat subpopulation. Our study cohorts include heavily pre-treated patients (e.g., received ≥2 previous systemic therapies, pre-exposed to both anti-PD-1 and anti-CTLA4 ICIs), with an aggressive melanoma disease (e.g., characterized by elevated LDH and BRAF mutated status) and high rates of CNS involvement (e.g., M1c disease). The diversity and heterogeneity of this population gives a more comprehensive real-world picture of multi-treated melanoma patients than their depiction in clinical trials, supporting this regimen’s potential over chemotherapeutic options in later treatment lines for metastatic melanoma. More data are coming over different cancer types for the utility of this regimen in ICI-refractory malignancies, while the mature results of LEAP-004 study and a randomized phase III trial with an appropriate comparator arm may help the allocation of pembrolizumab/lenvatinib combination in the algorithm of metastatic melanoma treatment.
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