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Abstract
BACKGROUND
Merkel cell carcinoma (MCC) is a rare and aggressive cutaneous neuroendocrine neoplasia, with high risk of recurrence and metastasis and poor survival. Immune checkpoint inhibitors, like the anti-programmed death-ligand 1 agent avelumab, were recently approved for the treatment of advanced MCC. We, herein, report the first case of advanced MCC with oligoprogression managed with avelumab and local radical treatment.

CASE SUMMARY
A 61-year-old man was presented to the hospital with sporadic fever and an exudative malodorous mass (10 cm of diameter), located on the right gluteal region. The final diagnosis was MCC, cT4N3M1c (AJCC, TNM staging 8th edition, 2017), with invasion of adjacent muscle, in-transit metastasis, and bone lesions. Patient started chemotherapy (cisplatin and etoposide), and after six cycles, the main tumor increased, evidencing disease progression. Two months later, the patient started second line treatment with avelumab (under an early access program). After two cycles of treatment, the lesion started to decrease, achieving a major response. Local progression was documented after 16 cycles. However, as the tumor became resectable, salvage surgery was performed, while keeping the systemic treatment with avelumab. Since the patient developed bilateral pneumonia, immunotherapy was suspended. More than 2.5 years after surgery (last 19 mo without systemic therapy), the patient maintains complete local response and stable bone lesions.

CONCLUSION
This report highlights the efficacy and long-term response of avelumab on the management of a chemotherapy resistant advanced MCC, with evidence of oligoprogression, in combination with local radical treatment.
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Core Tip: This report highlights the efficacy and long-term response of avelumab on the management of a chemotherapy resistant advanced Merkel cell carcinoma. It shows also a successful approach to oligoprogression with local radical treatment, surgery, and radiotherapy, while maintaining systemic therapy with avelumab. The results support the effectiveness of this strategy for the management of unresectable Merkel cell carcinoma.

INTRODUCTION
Merkel cell carcinoma (MCC) is a rare and aggressive cutaneous neuroendocrine neoplasia, with early metastization and low survival rates[1]. The majority of patients can be included in one of the following risk groups: Elderly, immunocompromised patients, patients with history of high ultraviolet radiation exposure, and patients with hematological malignancies or other skin tumors[1-3]. MCC can also be associated with the presence of Merkel cell polyomavirus, an ubiquitous virus present in the skin of the majority of healthy people, which can be detected in about 80% of MCC tumors[3-5]. 
Treatment of MCC depends on both tumor characteristics and patient performance status[6]. For the management of localized resectable tumors, international guidelines recommend wide local excision. This strategy is often a challenge since most of these tumors occur across the head and neck region. Until 2016, chemotherapy was the standard of care for unresectable MCCs, with immediate response, but with early recurrence and low survival rates[7-10]. The emergence of immune checkpoint inhibitors revolutionized the therapeutic strategies adopted for several tumor types. MCC is not an exception[11], due to the frequent expression of programmed death-ligand 1 on MCC tumor cells and of programmed death 1 on Merkel cell polyomavirus-specific T cells. Characteristics like specificity, reduced toxicity, and ability to activate the immune system are the most important features of this approach, which is now becoming the standard of care for different tumors[12]. 
We can only find a few reports on the use of avelumab in MCC treatment[13-15]. We, herein, report the first case of advanced MCC, with oligoprogression, managed with avelumab and local radical treatment, presenting long-term disease control after immunotherapy suspension.

CASE PRESENTATION
Chief complaints
A 61-year-old man was presented to the hospital with sporadic fever and an exudative mass, located on the right gluteal region.

History of present illness
One year before the medical oncology consultation, the patient noticed a small nodule located on the right gluteal region, which kept growing and became exudative and bloody. For several weeks the patient refused to leave his house, as he was uncomfortable due to physical constraints. When he decided to attend the emergency department, the lesion was about 9 cm in diameter and was bloody and exudative. The patient also reported episodic fever, predominantly in the morning, in the week before the consultation. A biopsy was performed on that same day, and the patient was reassessed a few weeks later on a medical oncology consultation.

History of past illness
The patient had a history of arterial hypertension, type 2 diabetes, and chronic obstructive pulmonary disease (COPD). 

Personal and family history
The patient had a history of arterial hypertension, type 2 diabetes, and COPD.

Physical examination
On the first medical oncology consultation, the patient presented a 10 cm (diameter) malodorous painless mass, located on the right gluteal region, with hard consistency and bloody seropurulent discharge. Upon physical examination, two painless inguinal lymph nodes were also found, both fixed, with hard consistency and diameter of 2 cm on the left side and 3.5 cm on the right side.

Laboratory examinations
Anatomopathological analysis: The anatomopathological examination of the right gluteal mass confirmed the diagnosis of MCC positive for cytokeratin AE1AE3 and chromogranin. 

Imaging examinations
Imaging studies were obtained. An abdomen and pelvic computed tomography highlighted a large mass in the right gluteal region measuring 9.6 cm × 3.2 cm × 9.0 cm (in transverse, anteroposterior and longitudinal diameters, respectively), and a similar nodular soft tissue lesion with 2.4 cm × 1.5 cm × 2.4 cm in the vicinity of the mass. Large inguinal heterogeneous lymph nodes were also identified, with the largest one located on the right side (2.6 cm × 1.8 cm × 5.0 cm).
Pelvic magnetic resonance imaging (MRI) confirmed the existence of an expansive, heterogeneous lesion with lobulated contour and exophytic component located in the right gluteal region, involving the skin, subcutaneous tissue, and extending to the right gluteus maximus muscle in its inner portion (7.5 cm × 4.8 cm × 7.7 cm; Figure 1A). The images confirmed other subcutaneous lesion, with similar characteristics, measuring 2.4 cm × 1.2 cm, and three other small nodules, permeating the muscles between the gluteus maximus and maxillary muscles near the right hip. Bilateral inguinal lymph nodes, with 3.8 cm × 1.9 cm and 3.3 cm × 2.0 cm, were also evident and highly suspicious. The exam also revealed two bone lesions, one in the sacrum (2.8 cm) and another in the left iliac wing (2.4 cm), both compatible with bone metastasis. However, these lesions were not visible in the bone scintigraphy that was also performed, which in turn revealed two other bone lesions on the body of D11 and in the ninth right costal arch, with uncertain etiology and suspected of metastasis, in the additional MRI. 

MULTIDISCIPLINARY EXPERT CONSULTATION
The case was discussed in the Multidisciplinary Tumor Board, with the presence of Medical Oncology, Radio-Oncology, Dermatology, and Plastic Surgery specialists. Considering the diagnosis of unresectable tumor, the Multidisciplinary Tumor Board decided for palliative chemotherapy.

FINAL DIAGNOSIS
The final diagnosis was MCC of the right gluteal region, cT4N3M1c (AJCC, TNM staging 8th edition, 2017), with invasion of adjacent muscle, in-transit metastasis (with regional lymph nodes), and bone metastasis.

TREATMENT
Patient started chemotherapy, with cisplatin 75 mg/m2 D1 and etoposide 100 mg/m2 D1-D3 every 3 wk. After cycle 1, we observed a reduction of the primary tumor, evidencing clinical response, and the quality of life of the patient improved. Following cycle 2, radiological evaluation confirmed a partial response (Figure 1B). Treatment proceeded with good tolerance, apart from grade 4 neutropenia (Common Terminology Criteria for Adverse Events v.5), after cycle 2, managed with granulocyte-colony stimulating factor support, in the subsequent treatments. However, after six cycles of chemotherapy, the main tumor increased in size, evidencing disease progression (Figure 1C). The case was discussed, and the Board proposed second-line treatment with avelumab 10 mg/kg, every 2 wk. At this time, avelumab had not been approved in Portugal, so the patient was included in an early access program. The treatment started on August 2017, 2 mo after disease progression was documented (Figure 2A). 

OUTCOME AND FOLLOW-UP
The patient started avelumab with good tolerance and no adverse events. Clinical response was reported after two cycles as the gluteal lesion started to decrease in size (6 cm × 7 cm), presenting signs of necrosis (Figure 2B), but with improvement in patient’s quality of life. By cycle 5, the lesion was significantly reduced, closed completely, and became flat and dry. Maximum clinical response was achieved after seven treatments (Figure 2C). Lymph nodes became infracentimetric, and the patient recovered appetite and reported feeling generally well. This clinical response was confirmed by MRI, which showed a reduction of the lesion located in the gluteal region (5.7 cm × 6.0 cm × 1.9 cm; Figure 1D) and evidenced a shrinkage of the infiltrative lesions involving the right wing of the sacrum (maximum diameter: 2.6 cm) and the iliac bone (maximum diameter: 2.1 cm). An MRI performed at cycle 14 confirmed further reduction of the tumoral wound (3.8 cm × 3.5 cm × 1.2 cm; Figure 1E). 
However, after 16 cycles of treatment, the tumoral wound showed an increase (about 3 cm), compatible with primary tumor progression (Figure 2D). Bone and lymph node metastases were stable. Nevertheless, as the primary tumor was considered resectable at this point, the patient was proposed for surgery followed by radiotherapy. 
The lesion was excised with tumor free margins (R0) and, 3 wk after surgery, the patient started radiotherapy, with a total dose of 56 Gy in 28 fractions, 2 Gy/fr, five times a week. At this time, he also resumed the systemic treatment with avelumab, at the same dose and schedule. Three months later (cycle 28), a pelvic MRI showed no evidenced of local disease (Figures 1F and 2E). 
After 41 cycles of avelumab, treatment was interrupted due to a bilateral pneumococcal pneumonia, with bacteremia and respiratory failure (lung infection grade 4, Common Terminology Criteria for Adverse Events v.5.0). As the patient had a history of pulmonary chronic disease, it was not possible to assume a treatment-related adverse event. However, after discussing with the patient possible alternatives and outcomes, the medical team decided to suspend immunotherapy and maintain follow-up.
More than 40 mo after starting avelumab, the patient is alive and well. Since surgery, with more than 2.5 years of follow-up, the patient maintains complete local response (Figure 2F) and stable bone lesions, even after stopping systemic immunotherapy more than 1.5 years ago.

DISCUSSION
MCC is a rare cutaneous aggressive disease, with high risk for metastasis and increased case-fatality rate when compared to other skin cancers[1,16]. Immune checkpoint inhibitors were recently approved for the treatment of advanced MCC[17]. Avelumab is an anti-programmed death-ligand 1 monoclonal antibody, approved by the United States Food and Drug Administration (2017) and the European Medicine Agency (2018) as the first line treatment for metastatic MCC, based on the results of a phase II clinical trial[18-20]. The trial included patients unresponsive to chemotherapy and reported an objective response rate of 33.0% as well as a median overall survival of 12.9 mo (95%CI: 7.5-not estimable), with a good safety profile. Since then, several studies and trials highlighted immunotherapy as a turning point in MCC patients care[21].
To the best of our knowledge, the presented case is the first report describing the evolution of an unresectable MCC with bone metastasis and its management after oligoprogression. Our patient was presented to the first oncology appointment highly debilitated and symptomatic, with an advanced stage disease, a massive irresectable primary tumor, and bone metastization. Despite undetected by bone scintigraphy, two bone lesions in the sacrum and left iliac wing were highly suspicious in MRI imaging. Since MCC bone metastasis can be osteolytic or osteoblastic, bone scintigraphy may not be the best exam to diagnose or exclude bone metastasis. Nevertheless, two other bone lesions on D11 and in the ninth right costal arch were seen in both exams.
Considering the diagnosis, we decided for a palliative care based on chemotherapy with etoposide and cisplatin. The treatment provided a good initial response but without long lasting effects, as previously described by other authors[7]. For second line treatment, the patient integrated an early access program, with avelumab. Immunotherapy had a dramatic effect on primary tumor, with downsizing of the lesion and promotion of the cicatricial process, with positive impact on patient’s symptoms and improved autonomy, allowing the patient to return to work. With these effects, the lesion became resectable and surgery became possible upon a local progression scenario. The use of avelumab, as an induction treatment strategy, followed by surgery and radiotherapy, showed to be an effective strategy to manage oligoprogressive disease.
The concept of oligoprogressive disease has been mainly discussed in lung cancer. The proposed treatment approach is based on keeping the strategy that proved to control the greater proportion of the disease, while using other strategies to treat the area of disease in progression[22,23]. In fact, this concept totally resembles our case: After 14 cycles of treatment, even though the disease was overall controlled (bone metastasis were stable and no de-novo lesions were detected), there were signs of primary tumor progression (oligoprogression). The adopted approach allowed to maintain the control of the metastatic disease, while providing conditions to manage the primary lesion with radical local therapy. 
The rapid and durable response observed in this clinical case (a chemotherapy-refractory patient), along with the idea suggested by Kaufman et al[18] that the immune system may be more functional in patients who received fewer lines of therapy[18], advocates that a brief period of neoadjuvant therapy might suffice to mediate substantial tumor regression, potentially enabling surgery in patients with localized unresectable MCC, as reported in a recent clinical case report[13]. Similarly, in the CheckMate 358 Trial, Topalian et al[24] evaluated the safety and efficacy of neoadjuvant nivolumab in resectable MCC and reported that, among the 36 patients who underwent surgery, the polymerase chain reaction rate was 47.2%. However, 3 patients did not undergo surgery because of disease progression or adverse events[24].
It is estimated that about 1% of the patients treated with avelumab develop immune-related pneumonitis[18], usually in the first few months of treatment, and that COPD is a risk factor for drug-induced pulmonary toxicity[25]. Therefore, even though it is not reasonable to establish a direct causal association between immunotherapy and pulmonary disease, avelumab may have played a role in the predisposition of this patient with COPD to develop severe bacterial pneumonia. In this context, before starting immunotherapy, it might be advisable to characterize fully these types of comorbidities and perform a specialized evaluation by a pneumologist in order to optimize patients’ comorbidities, in advance.
In case of progression, it is of major importance to have a risk/benefits discussion with the patient. Due to the rarity of this disease and to the lack of solid evidence, inclusion in a clinical trial is advisable. If not available, the multidisciplinary group shall consider the possibility to resume immunotherapy with caution (because of the pulmonary adverse event reported), as avelumab was suspended more than 12 mo and the response rate and duration of response to chemotherapy are very limited[9]. Local radical treatment options may also be considered in case of oligoprogression. Furthermore, recent case reports showed optimistic results on the use of nivolumab and ipilimumab in MCC refractory to avelumab[26,27]. However, a substantial increased risk for immune-related adverse events is a major concern.

CONCLUSION
To the authors’ knowledge, the use of avelumab beyond progression in MCC or as part of oligoprogression management strategies has not been reported previously. Considering the heterogeneity of these tumors, with different location and distinct degrees of disease progression, the real potential of avelumab is yet to be known. In this context, clinicians and researchers shall share the outcomes of their clinical practice, mainly in a rare disease like MCC. This report highlights the long-term efficacy of avelumab on the management of a chemotherapy resistant advanced MCC. It also shows a successful approach to oligoprogression with local radical treatment, surgery, and radiotherapy, while maintaining systemic therapy with avelumab.
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Figure Legends
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Figure 1 Magnetic resonance imaging images of the primary Merkel cell carcinoma lesion. A: Baseline; B: After two cycles of chemotherapy (partial response); C: After six cycles of chemotherapy (progression of the disease); D: After seven cycles of avelumab (partial response); E: After 14 cycles of avelumab (partial response); F: After 28 cycles of avelumab.
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Figure 2 Photographic registries of the evolution of the primary Merkel cell carcinoma lesion. A: Baseline avelumab; B: After two cycles of avelumab; C: After seven cycles of avelumab; D: After 16 cycles of avelumab; E: After surgery, radiotherapy, and 28 cycles of avelumab; F: Follow-up, more than 2.5 years after surgery.
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