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Introduction

Sézary syndrome (SS) is an aggressive variant of cutaneous T-cell lymphoma (CTCL) that presents with generalized erythroderma, lymphadenopathy, peripheral blood involvement, and severe pruritus. Unfortunately, the disease can relapse or progress and generally has a poor prognosis. Mogamulizumab is a targeted monoclonal antibody that has been shown to be effective in relapsed disease, with particular benefit in the blood compartment, and has received the U.S. Food and Drug Administration (FDA) approval for CTCL. Data regarding the combination of mogamulizumab with other systemic treatments for CTCL are limited. Here, we present clinical outcomes in a real-world setting where patients with SS were treated using a mogamulizumab-based multi-agent approach.





Methods and results

We conducted a retrospective chart review of patients in a Cutaneous Lymphoma Clinic and identified 10 patients that met the International Society for Cutaneous Lymphomas (ISCL)/European Organization of Research and Treatment of Cancer (EORTC) diagnostic criteria for SS and were treated with mogamulizumab. These patients received at least four prior therapies, including systemics and topicals. All patients received mogamulizumab in addition to other systemic therapies. Responses were commonly observed in the blood after the first cycle. Global response, determined by assessment in four compartments including the skin, blood, viscera, and lymph nodes, identified four patients that achieved complete remission, three with partial response, two that maintained a stable disease, and one patient that experienced disease progression. The therapies most frequently used in combination were bexarotene and interferon. The median duration of response in our patient population was 23.5 months.





Conclusion

In this case series, a multi-agent approach combining mogamulizumab with traditional CTCL systemic agents was well tolerated and was effective in the treatment of relapsed or refractory SS and led to a period of extended clinical improvement.
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1 Introduction

Sézary syndrome (SS) is an aggressive variant of cutaneous T-cell lymphoma (CTCL) with leukemic involvement. Patients with SS present with intense pruritus, generalized erythroderma, enlarged lymph nodes, and malignant cells in the peripheral blood (1, 2). A number of treatments that have activity in treating SS include retinoids, interferon, and photopheresis (3–5). As monotherapy, the response rate of these agents is limited (3, 6). Effective treatments for SS remain unsatisfactory, without a standard approach for relapsed or refractory (R/R) disease. The T cells in SS express surface cutaneous lymphocyte antigens (CLA) and CC chemokine receptor types 4 (CCR4) and 7 (CCR7), which play an important role in the chemotaxis of inflammation in the skin and cutaneous manifestations (7). In 2018, the U.S. Food and Drug Administration (FDA) approved mogamulizumab for the treatment of adult patients with R/R mycosis fungoides (MF) or SS after at least one previous systemic therapy. Mogamulizumab is a novel humanized defucosylated monoclonal antibody that targets CCR4 with enhanced antibody-dependent cellular cytotoxicity (5). The effectiveness of mogamulizumab has been substantiated in a phase 3 randomized controlled trial (MAVORIC), with the results showing an improved progression-free survival (PFS) of 7.7 months with mogamulizumab in comparison to 3.1 months with vorinostat. In addition, the response rate of patients treated with mogamulizumab was 28% compared with 5% in those who received vorinostat (8). Subset analysis of SS patients treated with mogamulizumab in the MAVORIC trial showed a response of 37%, which is particularly encouraging in this patient population. Currently, data regarding the efficacy of mogamulizumab in combination with other therapies are scarce. We hypothesize additional benefits in combination with standard therapies. Here, we describe our experience of using mogamulizumab in combination to treat 10 patients with R/R SS disease. The primary objective was to assess the objective response rate (ORR), with duration of response (DOR) and toxicity assessment as secondary objectives.




2 Patients and methods

We performed a retrospective review of patients with SS treated in the Cutaneous Lymphoma Clinic at the University of Arkansas for Medical Sciences (UAMS) between January 2013 and January 2025 under a research protocol approved by the UAMS (IRB #276418). The UAMS database was queried for SS diagnosis, age, sex, therapy response, date of death, and laboratory studies, including hemoglobin, platelet count, white blood cell count, creatinine, bilirubin, and liver enzymes (Table 1). SS stage was graded based on the International Society for Cutaneous Lymphomas (ISCL)/European Organization of Research and Treatment of Cancer (EORTC) consensus recommendations (9). Initially, 15 patients with SS were identified. This number was reduced to 10 patients who matched the inclusion criteria below.


Table 1 | Baseline clinical summary of Sézary syndrome (SS) patients.



Patients with SS who failed at least one systemic treatment were included for analysis. The criteria assessed included the Sézary count based on flow cytometry for the CD4+/CD7− fraction and the CD4/CD8 ratio prior to mogamulizumab treatment, as well as clinical assessments including erythema, adenopathy, and pruritus. These data points were monitored post-treatment to assess the hematologic and clinical response. Mogamulizumab was administered intravenously (IV) using scheduled doses: 1.0 mg/kg weekly for the first 28-day cycle, then on days 1 and 15 of subsequent cycles. Patients were followed up on a monthly basis when initiating therapy; visits were spaced out as tolerated. Dose modifications were considered based on the occurrence of adverse events and on patient responses. No patients were lost to follow-up, and patients were followed until the end of the recruitment period or death.

Clinical examinations for pruritus, erythema, and adenopathy were performed and assessed as complete response (CR), partial response (PR), stable disease (SD), or relapse (R). Laboratory assessments of the absolute Sézary count (CD4+/CD7−) and the CD4/CD8 ratio were trended to determine the hematologic response. The scoring parameters of the clinical exam findings and hematologic response were then combined into a global response score as outlined by the Clinical End Points and Response Criteria in Mycosis Fungoides and Sézary Syndrome paper published in 2011 by Olsen et al. (10). ORR was calculated as the proportion of patients with global responses of CR and PR. Table 2 summarizes the previous treatment of each patient. Table 3 provides information describing each patient’s global score determination and the treatments, treatment-emergent adverse events, and DOR. Response duration was followed from the initial response to disease progression or death as the endpoint. In addition, toxicities such as hematologic, hepatic, and renal function abnormalities were recorded.


Table 2 | Prior treatments.




Table 3 | Concurrent treatments and clinical response.






3 Results

Patients with SS were identified from patients receiving systemic treatment at the UAMS Cutaneous Lymphoma Program. There were 10 patients with SS who received at least one cycle of mogamulizumab and who met the criteria for analysis. The median age of the patients treated with mogamulizumab was 71.1 years (range, 43–83 years), with a male/female ratio of 3:2 (Table 1). The average length of follow-up across all patients was 19 months, with a range of 4–37 months. The ORR was 70% (7/10). Subjects 1, 2, and 4 had a CR and subjects 3, 5, 6, and 10 had a PR, with subjects 7 and 8 having SD. Overall, the median DOR was 23.5 months. Subject 6 had skin involvement with tumors in addition to blood involvement and showed CR in the blood, while the skin showed PR. Subject 9 showed initial improvement in the blood and skin for a duration of 26 months, but subsequently relapsed in the blood, which was refractory to re-treatment with mogamulizumab. The overall and the individual laboratory responses after the first exposure to mogamulizumab are shown in Figure 1 (created in RStudio).
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Figure 1 | Laboratory values from flow cytometry for mogamulizumab-treated patients. The normal peripheral blood reference range for the absolute count of CD4+/CD7− cells is 21–189/μl and that for the CD4/CD8 ratio was 1.1:3.0. The green lines correspond to the first month of treatment during which the patients received mogamulizumab (days 0, 7, 14, 21, and 28). The red line represents the reference range threshold (Sézary count <250/μl and CD4/CD8 ratio <10:1). The blue line represents a polynomial regression model used to display changes over time. The gray area represents the 95% confidence interval (95%CI). (A) The mean CD4/CD8 ratio decreased from 37.9 at baseline to 4.9 after at least one cycle of mogamulizumab therapy. (B) The mean absolute Sézary count decreased from 3,509.9/μl at baseline to 69.1/μl after at least one cycle of mogamulizumab therapy. Data are derived from the observation of 10 patients. (C) Data displaying the individual response of each patient over time. The red lines correspond to the CD4/CD8 ratio, the blue lines indicate the Sézary count, and the green vertical dashed lines represent individual infusions of mogamulizumab. *The data points after relapse from patient 9 have not been included. This patient eventually reached an absolute count of 21,056/μl. She was re-treated with mogamulizumab and allogeneic stem cell transplant, with a complete response; however, she passed shortly after due to infection.



Mogamulizumab treatment was stopped in three patients (7, 8, and 9) after one, four, and eight cycles, respectively, due to adverse reactions, including an exfoliative, pruritic mogamulizumab-associated rash (MAR) and fatigue. However, these patients were continued on prior systemic treatments, with global response scores of SD, SD, and R, respectively. The rashes were effectively controlled with topical or systemic steroids. MAR was controlled in all subjects, and blood involvement remained stable post-treatment with mogamulizumab. Patients 1 and 6 were started on acitretin after discontinuing bexarotene due to insurance barriers and renal insufficiency, respectively. As shown in Figure 2, a complete blood response was most frequently observed within 4 weeks after the initiation of mogamulizumab therapy. A CR in the blood was determined as a normalization of the absolute Sézary count (CD4+/CD7−) to <250/mm3 and the CD4/CD8 ratio to <10. A PR in the blood was representative of a decrease in a patient’s absolute Sézary count by >50% from baseline. Relapse described patients that had a return in the absolute Sézary count or the CD4/CD8 ratio to >1,000/mm3 or >10:1, respectively.
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Figure 2 | Swimmer plot displaying the hematologic response to mogamulizumab therapy. Each bar represents one subject in the study, numbered according to Table 3. A complete response denotes a normalization of the absolute Sézary count to <250/mm3 and the CD4/CD8 ratio to <10. A partial response in the blood was representative of a decrease in a patient’s absolute Sézary count by >50% from baseline. Relapse describes patients who had a return in the absolute Sézary count or the CD4/CD8 ratio to >1,000/mm3 or >10:1, respectively.



Concomitant treatments with mogamulizumab were well tolerated, without adverse events requiring cessation (Table 3). Retinoids were the most frequently used agents in combination with mogamulizumab, with bexarotene and acitretin continued in seven and in two subjects, respectively. Interferon was used in six subjects. Narrowband ultraviolet B (NB-UVB) phototherapy was administered concomitantly in five patients. One patient received a single course of mogamulizumab, with response in the blood and nodes. However, pruritus remained persistent, and he was transitioned to romidepsin and extracorporeal photopheresis (ECP), which maintained prolonged clinical remission.




4 Discussion

The introduction of mogamulizumab has offered an additional novel targeted therapy for the treatment of CTCL. The clinical trial data for mogamulizumab showed greater efficacy in patients with SS who exceeded the response in MF. Mogamulizumab offers a unique treatment for patients with SS. However, there remains a need for greater effectiveness and durable therapy in SS that is well tolerated. Here, we present a real-world experience in a series of SS patients who progressed/relapsed on at least one prior systemic therapy and who were then subsequently treated with mogamulizumab in combination with other systemic therapies, which included ECP, retinoids (bexarotene and acitretin), interferon alpha, and NB-UVB phototherapy. SS patients were maintained on their previous systemic drugs if no adverse effects were observed, which included bexarotene/acitretin, interferon, and phototherapy. In this patient cohort with progressive SS, all patients received at least one cycle of mogamulizumab added to their previous therapy. Overall, the DOR observed across these 10 patients exceeded a median duration of 23.5 months, which is greater than the DOR of 17.3 months seen in the MAVORIC trial (8). In our cohort, we observed 70% with long-term response in comparison to the response of 34% in the MAVORIC trial, with multiple patients clinically in remission without relapse at up to 35 months.

Importantly, we demonstrated that mogamulizumab therapy can be added in combination from insufficient efficacy on prior systemic treatments. The addition of mogamulizumab led to clinical and laboratory responses in our patients, with a limited subset experiencing adverse events in the skin after halting mogamulizumab. Six subjects tolerated long-term treatment, with excellent response. At the time of submission, five patients have maintained response to the current treatments with their disease under control. One patient relapsed with increased peripheral blood involvement after having an ongoing response for 26 months. This patient underwent allogeneic stem cell transplant and re-treatment with mogamulizumab, but succumbed to infectious complications. Even in patients with rash that required cessation, the short-term treatment with mogamulizumab was associated with clinical improvement, and these patients were able to be maintained with response on preexistent systemic drugs.

Other studies have reported mogamulizumab combinations in CTCL (11–18). A case series of four patients with CTCL who had previously failed bexarotene showed an increased stable response when treated with mogamulizumab plus bexarotene (11). This is a combination that was well tolerated in our patients, with nine being treated with retinoids, and with no additional adverse events detected.

In our patients, the combination with interferon alpha was found to be highly effective and was well tolerated. Five patients received low-dose interferon (1–3 million units three times per week), and most received concomitant bexarotene without adverse events.

One of our patients benefited from combination with ECP. This modality has been confirmed by Ninosu et al. in 11 erythrodermic CTCL patients treated with mogamulizumab in combination with ECP, showing an overall response of 73% in the skin and an overall response of 64% in the blood (19). In another study, Weiner et al. described the treatment of 16 CTCL patients (14 SS and 2 MF) with mogamulizumab in combination with ECP, bexarotene, and/or interferon, with a complete global response of 56% (20). Other reports of mogamulizumab in combination therapy include interferon (21), low-dose total skin electron beam therapy (13), gemcitabine (14), etoposide (15, 16), and others (22). Overall, the use of combination therapy has been well tolerated without limiting adverse effects and with potentially enhanced efficacy for the treatment of MF/SS to improve the global response rates compared with monotherapy alone, with a greater duration than monotherapy.

Treatment-emergent adverse events can negatively impact the quality of life and may affect compliance for long-term treatment, thereby limiting its efficacy and therapeutic potential. A rash was among the most prevalent treatment-emergent adverse events in the MAVORIC trial (23.9%), with 7% of patients discontinuing treatment due to its severity (8). The patients in this series reported symptoms of fatigue and lethargy, gastrointestinal side effects, appetite loss, and, most frequently, rash. In our case series, extensive dermatitis led to the discontinuation of mogamulizumab in two patients. For example, subject 9 developed an exfoliative and pruritic rash following the fourth infusion. A biopsy of the rash revealed a superficial dermal infiltration with enlarged lymphocytes and histiocytes, consistent with MAR. Nevertheless, within 4 months, the rash resolved, and clinical examination did not reveal any evidence of lymphadenopathy, indicating a continued response to treatment. A follow-up flow cytometry analysis showed a T-cell population with a CD4+ and CD7− phenotype comprising approximately 3.0% of all cells, with a normal total absolute count of CD4 T cells, a CD4/CD8 ratio of 1.75, and a recovery of CD26 expression. The patient continued to display CR in the blood compartment for 26 months post-mogamulizumab therapy, after which she relapsed. Following relapse, she was treated with salvage mogamulizumab infusions and allogeneic stem cell therapy, which led to a repeat CR in the blood; however, the patient eventually succumbed to infection. Another patient who developed extensive pruritic eruption was successfully treated with systemic corticosteroids and continued bexarotene with clearance of the blood compartment. This suggests that a rash in these patients did not affect the clinical outcome, which is consistent with studies (19, 20, 22, 23) suggesting that a mogamulizumab-induced rash may reflect an active immune response.

The responses in our subjects are consistent with the treatment-associated rash augmenting an immune phenomenon since our patients showed improvement in disease control. Subjects with rash on pathology showed histologic reaction patterns of spongiotic to lichenoid to granulomatous features, as well as a lack of a strong CD4 predominance. Furthermore, the pathology was not consistent with disease relapse or progression since T cells expressed CD7 (24, 25) and more strongly expressed CD26 (26). In the response in the peripheral blood, we observed by flow cytometry a consistent increase in the CD4+/CD26+ population in patients after treatment with mogamulizumab.

In this study, MAR occurred at a rate of 20%. Furthermore, the patients who developed a rash from mogamulizumab showed stable response even after its discontinuation; these subjects were maintained on other systemic treatments (such as bexarotene and interferon alpha). Mogamulizumab has been approved in other T-cell lymphomas, and rash has also been observed in patients and associated with positive outcomes. In the treatment of relapsed and aggressive adult T-cell leukemia/lymphoma (ATL), mogamulizumab monotherapy was found to enhance the PFS and overall survival (OS) in some patients, particularly in those who developed a drug-related skin rash (27). In another study, patients with acute-type ATL who developed a skin rash had a 1-year OS rate of 66.7%, whereas those without a skin rash had a 1-year OS rate of 34.3% (24). A study conducted in 2016 by Ureshino et al. provided evidence of the effectiveness of mogamulizumab in the treatment of two individuals diagnosed with ATL. During the treatment course, the patients experienced a severe skin rash and autoimmune brainstem encephalitis, adverse effects that coincided with the depletion of effector regulatory T cells (Tregs). Mogamulizumab inhibited the progression of ATL, until effector Tregs (eTreg) rebounded and the patients relapsed, suggesting that the inhibition of eTreg is associated with severe autoimmunity and should be monitored during mogamulizumab therapy (28).

The limitations in this study include the small number of patients and the need for greater long-term follow-up to accurately assess the DOR and/or additional treatment toxicities that may occur in patients who are continuing treatment. In addition, a larger systematic, multicenter analysis of patients with R/R SS receiving specific combination therapies with mogamulizumab may be necessary.

In conclusion, we present clinical data that provide valuable insights into the efficacy of mogamulizumab in combination with additional therapies (including bexarotene and interferon alpha concurrently). This case series suggests that a multi-agent approach using mogamulizumab in R/R SS is effective, well tolerated, and safe and leads to improved clinical outcomes. The most common side effect noted was a non-CTCL pruritic rash consistent with MAR, which, in our patients, appeared to correlate with disease control. Our data support the need for additional prospective studies to evaluate the optimal combination regimens using mogamulizumab in the relapsed/refractory setting for Sézary syndrome.
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