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Summary
Background Sézary syndrome is an extremely rare and fatal cutaneous T-cell lymphoma (CTCL). Mogamulizumab, an
anti-CCR4 monoclonal antibody, has recently been associated with increased progression-free survival in a
randomized clinical trial in CTCL. We aimed to evaluate OS and prognostic factors in Sézary syndrome, including
treatment with mogamulizumab, in a real-life setting.

Methods Data from patients with Sézary (ISCL/EORTC stage IV) and pre-Sézary (stage IIIB) syndrome diagnosed
from 2000 to 2020 were obtained from 24 centers in Europe. Age, disease stage, plasma lactate dehydrogenases levels,
blood eosinophilia at diagnosis, large-cell transformation and treatment received were analyzed in a multivariable Cox
proportional hazard ratio model. This study has been registered in ClinicalTrials (SURPASSe01 study:
NCT05206045).

Findings Three hundred and thirty-nine patients were included (58% men, median age at diagnosis of 70 years, Q1-
Q3, 61–79): 33 pre-Sézary (9.7% of 339), 296 Sézary syndrome (87.3%), of whom 10 (2.9%) had large-cell
transformation. One hundred and ten patients received mogamulizumab. Median follow-up was 58 months (95%
confidence interval [CI], 53–68). OS was 46.5% (95% CI, 40.6%–53.3%) at 5 years. Multivariable analysis showed
that age ≥ 80 versus <50 (HR: 4.9, 95% CI, 2.1–11.2, p = 0.001), and large-cell transformation (HR: 2.8, 95% CI,
1.6–5.1, p = 0.001) were independent and significant factors associated with reduced OS. Mogamulizumab
treatment was significantly associated with decreased mortality (HR: 0.34, 95% CI, 0.15–0.80, p = 0.013).

Interpretation Treatment with mogamulizumab was significantly and independently associated with decreased
mortality in Sézary syndrome.

Funding French Society of Dermatology, Swiss National Science Foundation (IZLIZ3_200253/1) and SKINTE-
GRITY.CH collaborative research program.

Copyright © 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/).
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Research in context

Evidence before this study
Sézary syndrome accounts for around 5–10% of cutaneous T-
cell lymphomas and is the leukaemic and most aggressive
form, with a median overall survival of 1–5 years. In 2018,
mogamulizumab was approved for the treatment of subsets
of patients with cutaneous T-cell lymphoma, including Sézary
syndrome, who received at least one previous systemic
therapy on the basis of a randomized, open-label phase 3
study showing superior efficacy on progression-free survival
over vorinostat, a histone desacetylase inhibitor. Patients with
Sézary syndrome had the best responses to monoclonal
antibodies, compared to other cutaneous T-cell lymphoma
subtypes, such as mycosis fungoides.

Added value of this study
To our knowledge, this is the first study to report increased
overall survival associated with the use of mogamulizumab in

Sézary syndrome. We used high-quality data from 24
European reference centers of the French Cutaneous
Lymphomas Study Group network. This allowed us to analyze
the current treatment landscape of Sézary syndrome, and to
study prognostic variables associated with overall survival in
this rare and aggressive disease.

Implications of all the available evidence
Our study suggests that the use of mogamulizumab is
associated with increased overall survival in patients with
Sézary syndrome, independently of other prognostic variables
including age, ISCL/EORTC disease stage, plasmatic levels of
lactate dehydrogenases, and presence of large-cell
transformation. This study is encouraging for countries with
access to this innovative drug, and strongly calls for a larger
and early access to this immuno-oncology agent for Sézary
patients worldwide.
Introduction
Cutaneous T-cell lymphomas (CTCL) are a heteroge-
neous group of extranodal non-Hodgkin lymphomas,
with approximately 500 new cases diagnosed in France
each year.1 Sézary syndrome is a rare subtype,
accounting for 5.4% of all cases of cutaneous lym-
phomas2 characterized by erythroderma, lymphadenop-
athy, and leukemic involvement.3

Patients with Sézary syndrome commonly have
severe pruritus, infections,4 and body disfigurement
www.thelancet.com Vol 73 July, 2024

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1016/j.eclinm.2024.102679
https://doi.org/10.1016/j.eclinm.2024.102679
https://doi.org/10.1016/j.eclinm.2024.102679
http://www.thelancet.com


Articles
resulting in altered quality of life.5 Median overall sur-
vival (OS) ranges from 1 to 5 years.6 Therapeutic stra-
tegies include immunomodulatory treatments such as
extracorporeal photopheresis7,8 or interferon alfa,9 which
are usually considered as first-line treatments in the
American and European guidelines.10,11 Available thera-
peutic monoclonal antibodies (mAbs) include alemtu-
zumab (anti-CD52),12,13 lacutamab (anti-KIR3DL2),14

pembrolizumab (anti-PD1)15 and atezolizumab (anti-
PDL1)16 which have been studied in CTCL including
Sézary syndrome in prospective, open-label phase 1 and
2 studies. Given the rarity of long-lasting remissions in
Sézary syndrome, time-to-next treatment (TTNT) has
been proposed as a meaningful endpoint in this
disease.7–9 In particular, immunomodulatory strategies
such as extracorporeal photopheresis7,8 or interferon
alfa9 have been associated with longer TTNT, as
compared to chemotherapies. The current American
guidelines recommend the use of therapeutic mAbs in
Sézary syndrome among other treatments such as
extracorporeal photopheresis, methotrexate, bexarotene,
peginterferon-alfa-2a, HDAC inhibitors.10 There is
limited published real-world data on the association of
early use of mAbs with OS in Sézary syndrome. In 2018,
mogamulizumab (anti-CCR4 mAb) was approved in
Europe and the USA for the treatment of subsets of
patients with CTCL, including Sézary syndrome, who
received at least one previous systemic therapy on the
basis of a randomized, open-label phase 3 study
showing superior efficacy on progression-free survival
over vorinostat, an histone desacetylase (HDAC) inhib-
itor.17 Mogamulizumab depletes tumor cells, as well as
peripheral regulatory T cells in CTCL, and induces local
activation of the antitumor immunity in responders,18

long-term responses and immune-mediated side
effects.17–22 Patients with Sézary syndrome had the best
responses to mogamulizumab17 compared to other
CTCL subtypes such as mycosis fungoides. Long-term
remissions, which are rare in Sézary syndrome, have
been observed after treatment with mogamulizumab17,19

as well as allogeneic hematopoietic stem cell trans-
plantation23 suggesting the role of immunomodulation
in the induction of long-lasting remissions in this dis-
ease. We hypothesized that the use of mogamulizumab
was associated with increased overall survival in patients
with Sézary syndrome. Here, we took advantage of a
large cohort of 339 patients with Sézary syndrome
treated at 24 French and Swiss reference centers of the
Cutaneous Lymphomas French Study Group network to
study the association of immunomodulatory treatments
with OS in a real-life setting.
Methods
Study design and patients
Cases of patients included in the present study were
retrieved from the database of the French Cutaneous
www.thelancet.com Vol 73 July, 2024
Lymphoma study group. This database currently com-
prises >20,000 prospectively included cases of cuta-
neous lymphomas from 42 centers in France, Belgium
and Switzerland, over a 25-year time period. To limit the
amount of missing data in the present study, the in-
formation on prognostic variables and follow-up were
retrospectively curated from electronic medical records.
Inclusion criteria were: (i) adult patients over 18 years
old (ii) Sézary (stage IV) or pre-Sézary (stage IIIB) syn-
drome diagnosed between 2000 and 2020. Non-
inclusion criteria were (i) patient opposition to
research, (ii) patient under guardianship or curatorship,
unable to express his/her opposition.

The main objective of the study was to describe the
prognosis of patients with Sézary syndrome. The pri-
mary outcome was 5-year OS. The secondary objective
was to study factors associated with OS at 5 years in this
population and especially the association of treatments
with OS. Since TTNT has recently been proposed as a
valuable endpoint in CTCL,7–9 we performed TTNT an-
alyses as post-hoc analyses.

In this registry-based study, data from patients with
Sézary syndrome (defined as B2 blood involvement, IV)
or pre-Sézary syndrome (T4 stage with B1 blood
involvement, IIIB) according to the International Society
of Cutaneous Lymphomas (ISCL)/European Organiza-
tion for Research and Treatment of Cancer (EORTC)
staging guidelines24 were obtained to analyze OS and
prognostic factors. Patients were included if diagnosed
after the date of computerization of medical records, in
order to avoid survivorship bias (i.e. enrolling only pa-
tients who survived until the date of computerization of
medical records). Patients with loss of follow-up were
censored at the time of last visit. Missing data was not
replaced.

The data included patient-level and tumor-level
characteristics–namely, sex, date of diagnosis, age at
diagnosis, ISCL/EORTC TNMB classification and disease
stage24 at diagnosis, presence of clinical folliculotropism,
presence of histological large-cell transformation at
diagnosis or during follow-up, defined by the presence of
>25% of large cells on histological examination, blood
Sézary cell count (cytological examination) and flow
cytometric parameters of B2 blood stage (absolute count
of CD4+CD26-and CD4+CD7- T cells/mm3),24,25 plasma
levels of lactate dehydrogenase (LDH) and blood eosino-
phil count at diagnosis, successive treatment lines and
disease responses, date of last follow-up, disease status at
last-follow-up, date and cause of death, if any. This study
has been registered in ClinicalTrials (SURPASSe01
study: NCT05206045).

Ethics statement
This study was approved by the institutional review
board of Paris Nord University, Paris, France (CER-
2021-96) and the ethics committee of Canton Bern,
Switzerland (BASEC-Nr: 2021-01405) and was
3
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conducted in accordance with the current version of the
Helsinki declaration. Written informed consent was
obtained from patients prior to the start of the study.

Statistical analysis
Quantitative variables were described by medians and
interquartile ranges, and qualitative variables by
numbers and percentages. Time (in months) between
the date of diagnosis and the date of death or the last
visit, whichever occurred first, was calculated. Survival
curves were estimated using Kaplan–Meier estimator.
OS is presented as estimate and 95% confidence interval
(95% CI) and association of factors with survival in
terms of hazard ratio (HR) (95% confidence interval,
CI). The primary endpoint was OS at 5-year. We divided
the study period into 4 parts: before 2010, 2010–2013,
2014–2017 and since 2018, because mogamulizumab
was first used in 2014 as part of the MAVORIC clinical
trial17 and approved in 2018.

Associations between OS and age, disease stage,
plasma lactate dehydrogenase (LDH) levels, large-cell
transformation6 and eosinophilia26 were studied
because these factors were previously described as
independently associated with OS in advanced-stage
CTCL. The treatments received by the patients, and
large-cell transformation were treated as time-
dependent variables. Exposure to a given treatment
was defined as the time period from the start of that
treatment until the commencement of the subsequent
treatment. Univariable analyses were first carried out
using a Cox proportional hazard model. A multivariable
analysis including the mentioned factors and the
received treatments was subsequently conducted. The
multivariable model was stratified on the number of
received treatment lines, accounting for changes of the
baseline instantaneous risk as the disease progressed.
Because most patients treated with mAbs were treated
with mogamulizumab (83%) whereas the use of other
mAbs was marginal, and because mogamulizumab is
the only approved mAb in the treatment of CTCL in
Europe and USA, the analysis focused on the use of
mogamulizumab. Additionally, we conducted a sensi-
tivity analysis of the 5-year OS on the subset of patients
who underwent at least five lines of treatment, who
represent a group with a more uniform follow-up
duration and disease severity. We assessed the propor-
tional hazards assumptions by analyzing scaled
Schoenfeld residuals and testing the slope of time-
dependent coefficients for each model covariate. The
‘disease stage’ variable showed non-proportional haz-
ards. We thus stratified our model on this variable,
allowing to account for its differential impact on survival
across various stages without assuming a constant pro-
portional effect over time. A secondary analysis using
TTNT as endpoint was conducted. TTNT was defined as
the time from the start of the treatment to initiation of
subsequent line of therapy or death, whichever occurred
first. Univariable and multivariable analyses, similar to
the ones described for OS, were conducted.

In a sensitivity analysis, we addressed missing data
for three key variables—disease stage, age category, and
LDH increase—using multiple imputation by chained
equations.

An alpha risk of 5% was used for all the statistical
analyses. All statistical analyses were performed with R
software version 4.2.2. Survival analyses and time-
dependent covariates modelling have been carried out
using the ‘survival’ package version 3.5.7, and missing
data imputation relied on the ‘mice’ package version
3.16.0.

Role of the funding source
The funders of the study had no role in study design,
data collection, analysis, data interpretation, writing of
the manuscript or the decision to submit the paper for
publication. All authors had access to all study data. All
authors agreed to submit for publication.
Results
Patients and baseline clinical characteristics
During the study period, 339 patients met the inclusion
criteria and were included in the analysis (58% men,
median age at diagnosis of 70 years, Q1-Q3, 61–79): 33
pre-Sézary (stage IIIB–9.7% of 339), 296 Sézary syn-
drome (stage IV 87.3%), and 10 (2.9%) had Sézary with
large-cell transformation at diagnosis (Table 1). Five
patients had confirmed visceral involvement at diag-
nosis. Thirty-five patients presented with clinical folli-
culotropism at diagnosis. The median number of Sézary
cells at diagnosis (measured by cytological examination
of peripheral blood smears or flow cytometry) was 2429/
mm3 [Q1-Q3: 1242–5407]. Elevated blood LDH at diag-
nosis were present in 72.3% of patients, and blood
eosinophilia (>500/mm3) in 22.6%.

One hundred thirty-two patients (39.1%) were
treated with a mAb at least in one therapeutic line,
including 110 patients with mogamulizumab (32.5% of
the cohort and 83.3% of patients treated with a mAb).
Fourteen (4.1%) patients were treated with alemtuzu-
mab, 22 (6.5%) patients with lacutamab, and 2 (0.6%)
patients with cusatuzumab in one therapeutic line
(Table 2).

One hundred and twelve patients (33.1% of 339)
received at least one depleting mAb in the first five
therapeutic lines: eleven patients were treated with
alemtuzumab (3.2%), 95 (28%) patients with mogamu-
lizumab, 13 (3.9%) patients with lacutamab, and 2
(0.6%) patients with cusatuzumab.

Most common first-line treatments, used alone or in
combination, included low-dose methotrexate (n = 113,
33.4% of 339), extracorporeal photopheresis (n = 103,
30.5%), oral retinoid (n = 71, 21.0%), subcutaneous
interferon alfa (n = 37, 11.0%).
www.thelancet.com Vol 73 July, 2024
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Treatment

Oral retinoid

Methotrexate

Phototherapy

Histone Desacetylase Inhibitor

Monochemotherapy

Polychemotherapy

Antibody-drug conjugate

Immunomodulatory treatments

Interferon-alfa

Extracorporeal photopheresis

Allogeneic hematopoietic stem cell transplantation

Monoclonal antibodies

Anti-CD158k (lacutamab)

Anti-CD70 (cusatuzumab)

Anti-CCR4 (mogamulizumab)

Anti-CD52 (alemtuzumab)

Table 2: Characteristics of the main treatments received by the patients.

Characteristic Overall (n = 339)

Sex, n (%)

Female 144 (42.5%)

Male 195 (57.5%)

Age at diagnosis (years)

Missing, n 1

Median (IQR) 70 (61–79)

Diagnosis, n (%)

Pre-Sézary syndrome (stage IIIB) 33 (9.7%)

Sézary syndrome (stage IV) 296 (87.3%)

Sézary with LCT 10 (2.9%)

ISCL/EORTC stage at diagnosis

Missing, n 3

IIIB, n (%) 33 (9.8%)

IVA1, n (%) 256 (76.2%)

IVA2, n (%) 42 (12.5%)

IVB, n (%) 5 (1.5%)

Sézary cells concentration (/mm3)

Median (IQR) 2429 (1242, 5406)

Plasma LDH increase at diagnosis

Missing, n 68

No 75 (27.7%)

Yes 196 (72.3%)

Eosinophilia at diagnosis (>500/mm3)

Missing, n 52

No 222 (77.4%)

Yes 65 (22.6%)

Large cell transformation

Missing, n 3

No, n (%) 326 (97%)

Yes, n (%) 10 (3%)

Abbreviations: IQR: interquartile range, ISCL/EORTC: International Society of
Cutaneous Lymphomas/European Organization for Research and Treatment of
Cancer, LDH: lactate dehydrogenase.

Table 1: Baseline characteristics of the study population.
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Regarding mogamulizumab, only 3 patients received
it as front-line treatment. Twenty-four received it as
second line, 30 as third line, 22 as fourth line and 16 as
fifth line.

Primary endpoint: 5-year overall survival
A total of 185 deaths were observed during the study
period. The median follow-up was 58 months (95% CI:
53–68) and the median overall survival was 56 months
(95% CI, 47–65). OS was 46.5% (95% CI, 40.6–53.3) at 5
years and 16.4% (10.8%–24.9%) at 10 years (Fig. 1a).

Seventy-six patients died of progressive CTCL (41%
of 185).

Causes of death included infection in 46 cases
(24.9%). Two patients died of a complication of alloge-
neic hematopoietic stem cell transplantation (pulmo-
nary graft-versus-host disease and hepatocellular
insufficiency). Two patients died of a second cancer, five
of cardiovascular disease and 46 from equivocal causes.

We first analyzed OS as a function of date of diag-
nosis, dividing our study group into 4 time periods:
before 2010, 2010–2013, 2014–2017 and since 2018.
There was no significant difference in overall survival
according to the time period of inclusion (respectively
71 months (95% CI: 50; 90); 56 (30; 81), 52 (44; 63) and
not reached, p = 0.70) (Fig. 1b).

Secondary endpoints
Univariable analysis on overall survival
Treatments. The median number of consecutive
treatment lines received by the patients was 4 (range,
0 to 14).

Treatment with mAb in the first 5 lines of treatments
(analysed in the subgroup of patients who had received
at least 5 successive lines of treatments) was signifi-
cantly associated with higher OS compared to patients
Patient count (%)
All lines (n = 339)

Patient count (%)
First line (n = 339)

211 (62.43%) 71 (21.01%)

180 (53.25%) 113 (33.43%)

48 (14.20%) 25 (7.40%)

44 (13.02%) 0 (0%)

153 (45.27%) 21 (6.21%)

63 (18.64%) 12 (3.55%)

41 (12.13%) 1 (0.30%)

95 (28.11%) 37 (10.95%)

207 (61.24%) 103 (30.47%)

17 (5.03%) 0 (0%)

22 (6.51%) 0 (0%)

2 (0.59%) 0 (0%)

110 (32.54%) 3 (0.89%)

14 (4.14%) 2 (0.59%)
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Fig. 1: Overall survival in the whole cohort of 339 patients, according to the time period and to the use of monoclonal antibodies in the
first five lines of treatments. A. Overall survival in 339 patients. Overall survival was estimated from the date of diagnosis by the Kaplan–Meier
method (dashed lines, 95% confidence interval). B. Overall survival in 339 patients according to the period of diagnosis. No significant dif-
ference was observed in terms of overall survival according to the time period. C. Overall survival according to the use, or not, of a therapeutic
monoclonal antibody in the first 5 lines of treatments, analyzed in the subgroup of patients who had received at least 5 successive lines of
treatments. The median number of consecutive treatment lines received by the patients was 4 (range, 0 to 14).
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who had not received any mAb in the first 5 lines of
treatments (median OS, 36 months versus not reached,
HR = 0.30 (95% CI, 0.14–0.66, p = 0.003, Fig. 1c).

In the whole cohort of 339 patients, treatment with
mogamulizumab was significantly associated with OS in
univariable analysis (median OS, 92 months versus 55
months, HR = 0.60, 95% CI 0.36–1.0, p = 0.049, Fig. 2a
and Table 3).

All other treatments were analyzed as time-
dependent variables for their association with OS in
univariable analysis. The only other treatments associ-
ated with longer OS were extracorporeal photopheresis
(median OS, 66 months versus 44, HR = 0.68, 95% CI
0.50–0.92, p = 0.012, Fig. 2b) and interferon alfa (me-
dian OS, 68 months versus 52, HR = 0.68, 95% CI
0.43–0.89, p = 0.009, Fig. 2c).

Other prognostic variables. Age >80 years (versus <50,
HR = 4.4, 95% CI 2.4–8.1, p = 0.001, Table 3),
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Fig. 2: Overall survival according to the treatments received by the
mulizumab at any time point during the course of the disease. B. Overall
at any time point during the course of the disease. C. Overall survival accor
course of the disease. Treatments were analyzed as time-dependent varia
95% confidence intervals and p-values are from univariable Cox analysis.
eosinophilia (>500/mm3, HR = 1.5, 95% CI, 1.0–2.1,
p = 0.041), and large-cell transformation (HR = 4.1, 95%
CI, 2.9–5.9, p = 0.001) were significantly associated with
shorter OS in univariable analysis.

Multivariable analysis on overall survival
Treatment with mogamulizumab, age, plasma lactate
dehydrogenase (LDH) levels, large-cell transformation
and eosinophilia were used as covariables because the
latter clinical variables were previously described as
independently associated with OS in advanced-stage
CTCL.

Mogamulizumab treatment was an independent fac-
tor associated with an increased OS in multivariable
analysis (HR: 0.34, 95% CI, 0.15–0.80, p = 0.013). Age
and the presence of large-cell transformation remained
significantly associated with OS in multivariable analysis.

The summary of the univariable and multivariable
survival analyses are shown in Table 3.
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Variable Univariable Multivariable

HR 95% CI p.value adjusted HR 95% CI p.value

No mogamulizumab treatment 1 1

Treated with mogamulizumab 0.60 0.36; 1.00 0.049 0.34 0.15; 0.80 0.013

Diagnosis age (years): <50 1 1

Diagnosis age (years): 50–59 1.41 0.72; 2.77 0.316 0.85 0.34; 2.16 0.70

Diagnosis age (years): 60–69 1.67 0.92; 3.06 0.094 1.38 0.59; 3.21 0.50

Diagnosis age (years): 70–79 2.37 1.31; 4.28 0.004 2.47 1.09; 5.58 0.03

Diagnosis age (years): ≥ 80 4.38 2.37; 8.07 <0.0001 4.88 2.13; 11.19 0.001

No eosinophilia 1 1

Eosinophilia 1.46 1.02; 2.10 0.041 1.59 0.96; 2.64 0.07

No LDH increase 1 1

LDH increase 1.35 0.91; 1.99 0.133 1.07 0.65; 1.75 0.80

No large cell transformation 1 1

Large cell transformation 4.12 2.91; 5.85 <0.0001 2.83 1.58; 5.06 0.001

Abbreviations: HR: hazard ratio, CI: confidence interval, LDH: lactate dehydrogenase. HRs are estimated using Cox proportional hazard regressions. Multivariable HRs are
obtained using models stratified on the number of received lines and that include age, disease stage, plasma lactate dehydrogenase (LDH) levels, large-cell transformation
(time-dependent covariable) and eosinophilia as covariables.

Table 3: Uni and multivariable analysis on overall survival in the whole cohort of 339 patients.

Articles
Extracorporeal photophoresis remained significantly
associated with OS in multivariable analysis (HR: 0.68,
95% CI 0.50–0.92, p = 0.012), but not interferon alpha
(HR: 0.89, 95% CI 0.49–1.64, p = 0.72).

Time-to-next treatment analysis
TTNT analyses were performed on all treatment types
and summarized in Table 4. Treatments with moga-
mulizumab, extracorporeal photopheresis, and alloge-
neic hematopoietic stem cell transplantation were
associated with significantly higher TTNT in multivari-
able analysis, thus confirming the potential benefit
associated with the use of immunomodulatory strategies
in Sézary syndrome. As previously described (9), mono-
Variable Median TTNT (months)
[95% CI]

U
[

Not treated with ECP 6 [5; 7]

Treated with ECP 17 [13; 20] 0

Not treated with MTX 6 [5; 8]

Treated with MTX 13 [10; 17] 0

Not treated with allo HSCT 8 [7; 9]

Treated with allo HSCT 41 [36; NA] 0

Not treated with interferon 7 [6; 9]

Treated with interferon 13 [8; 20] 1

Not treated with moga 7.5 [7; 9]

Treated with moga 24 [19; 28] 0

Not treated with monochemotherapy 8 [7; 10]

Treated with monochemotherapy 7 [5.5; 10] 2

Not treated with polychemotherapy 8 [7; 10]

Treated with polychemotherapy 6 [3; 10] 2

Abbreviations: ECP, extracorporeal photopheresis, MTX, low dose methotrexate, moga, m
Cox proportional hazard regressions. Multivariable HRs are obtained using models strat
lactate dehydrogenase (LDH) levels, large-cell transformation (time-dependent covariab

Table 4: Summary of time to next treatment analyses.
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and polychemotherapy were associated with a trend to-
wards shorter TTNT in the multivariable analysis
(respectively adjusted p = 0.008 and p = 0.055).

A sensitivity analysis, addressing missing data for
three key variables–disease stage, age, and LDH in-
crease—using multiple imputation by chained equa-
tions, performed on OS and TTNT, provided the same
conclusions (Supplemental Tables S1 and S2).
Discussion
To our knowledge, the present study is the largest to
evaluate survival and prognostic factors specifically in
Sézary syndrome.
nivariable HR
95% CI]

p.value Multivariable HR
[95% CI]

p.value

.77 [0.66; 0.88] 0.001 0.78 [0.64; 0.95] 0.013

.78 [0.68; 0.90] 0.001 0.94 [0.77; 1.15] 0.54

.33 [0.16; 0.71] 0.004 0.26 [0.10; 0.66] 0.005

.21 [1.03; 1.41] 0.02 1.42 [1.12; 1.79] 0.004

.87 [0.68; 1.10] 0.24 0.51 [0.35; 0.73] 0.001

.23 [1.91; 2.60] <0.0001 1.41 [1.09; 1.81] 0.008

.51 [2.02; 3.13] <0.0001 1.44 [0.99; 2.08] 0.055

ogamulizumab, CI, confidence interval, HR, hazard ratio. HRs are estimated using
ified on the number of received lines and that include age, disease stage, plasma
le) and eosinophilia as covariables.
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Large international studies have identified stage IV,
age >60 years, large-cell transformation, and increased
LDH as independent prognostic variables in CTCL in
general6 but have not focused on Sézary syndrome pa-
tients and association of the use of specific treatments
with OS. Immunomodulatory strategies such as extra-
corporeal photopheresis7,8 or interferon alfa9 have been
associated with longer TTNT, as compared to chemo-
therapies and our study confirmed the benefit of im-
mune modulation in Sézary syndrome: the only
treatments associated with a significantly longer OS in
our study were mogamulizumab, extracorporeal photo-
pheresis and interferon alfa. Interestingly, the effect of
mogamulizumab on OS was mainly visible after a few
years (Fig. 2a), suggesting long-term effects possibly
associated with the local activation of the immune re-
sponses, as previously described in responders.18 Addi-
tionally, TTNT analyses in the present study showed
significantly higher TTNT associated with the use of
mogamulizumab, allogeneic HSCT and extracorporeal
photopheresis, also strengthening the hypothesis of a
long-term benefit induced by immunomodulatory stra-
tegies in this disease.23

This study assessed the 5-year OS of a large multi-
center European cohort (n = 339) over a 20-year period.
The results confirm the poor survival of these patients
with a median survival of 56 months. A 2015 interna-
tional study involving 29 centers and including all
advanced-stage CTCL patients found similar data with a
median OS of 47 months in patients with stage IVA
disease6 and identified stage, age, large-cell trans-
formation and elevated LDH levels as independent
adverse prognostic factors of OS. Large-cell trans-
formation is an identified poor prognostic factor in
Sézary syndrome27 whereas the absence of CD30
expression in transformed mycosis fungoides,28 as well
as other biological factors such as CAF-1/p60 over-
expression29 have been associated with shorter overall
survival. There was no significant difference in terms of
OS according to the study period, suggesting that dif-
ferences in OS associated with the different specific
treatments of Sézary syndrome were not simply
reflecting improved supportive care over time (anti-in-
fectious drugs, earlier diagnosis, for example).

Treatment with mogamulizumab was associated
with increased OS in multivariable analysis. Our results
are in agreement with the recent results of the
MAVORIC study, which excluded patients with large-
cell transformation, and found an increase in
progression-free survival in the mogamulizumab group
compared to the vorinostat group with an HR of 0.53,
(95% CI: 0.41, 0.69) and suggested increased OS in a
post-hoc analysis adjusted for cross-over and relying on
a small number of patients.30 A study including 16 Séz-
ary syndrome and 5 mycosis fungoides patients treated
with mogamulizumab, also showed the benefit of
mogamulizumab in real life in the treatment of
advanced CTCL with a median progression-free survival
of 22 months.31

In our study, a significant number of patients died of
disease progression (76 patients or 41%) and 25% of
sepsis; this was probably underestimated since some
patients died from an equivocal cause. Sepsis remained
a leading cause of death in our cohort, as previously
described4,32 and this provides an additional argument
supporting the use of immunomodulatory treatments,
and not chemotherapies, in this disease.

The main limitation is the retrospective nature of
this study and heterogeneity of the treatments received
as a direct consequence of the multicentre retrospective
setting of this study, which is usual in this disease since
most patients receive several consecutive lines of treat-
ments. The sequential treatments are tailored to each
case in this disease and, guided by decisions in tumor
boards, further add to the variability of therapeutic ap-
proaches. It is important to note that the availability of
treatment options varied throughout the study period
due to factors such as drug approvals and market
withdrawals. While this could introduce bias, it also
serves to reflect the authentic context of our investiga-
tion. Additionally, this variability aligns with the
real-world conditions of advanced-stage CTCL care and
enhances the external validity of our findings. We
strived to limit the amount of missing data in this
largest multicentre study ever published in this partic-
ularly rare disease. In our study, the number of com-
plete cases, i.e. cases without any missing information,
on the prognostic covariables in this disease (LDH
levels, large-cell transformation, age and disease stage)
was 249 (73% of 339 patients).

The strengths of our study are the multicenter
setting, the use of international diagnostic and
response criteria, and the size of the cohort (n = 339). It
constitutes one of the largest published international
series of patients with Sézary syndrome. Although
relatively large compared to existing studies in the field
of this extremely rare disease, our cohort was smaller
than expected (700 initially expected patients), due to
the fact that we enrolled only patients whose diagnosis
date was posterior to the digitalization of medical re-
cords to avoid major survivorship bias. Among the
subset of patients diagnosed before digitalization, only
those who survived until digitalization are included in
our cohort. Additionally, the protocol was written and
collection of data began at the time of the 2018 diag-
nostic recommendations.3 Consequently, some pa-
tients diagnosed as Sézary with B2 criteria were later
reclassified as Mycosis Fungoides without B2 phase
and excluded from the analysis. We included only pa-
tients with B2 criteria according to the latest ISCL/
USCLC/EORTC staging guidelines.24 Our intention
was to ensure homogeneity of the study group, enable
a more accurate and clinically relevant classification of
patients, and eventually improve the validity of our
www.thelancet.com Vol 73 July, 2024
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results in the context of the existing staging guidelines.
Nonetheless, this cohort represents one of the largest
prospective international cohort of patients with Sézary
syndrome. No study had yet studied the impact of
mAbs and in particular mogamulizumab on OS in a
large cohort of Sézary syndrome patients. This study is
not without limitations. The findings are derived from
an observational design, which is inherently prone to
confounding bias. We attempted to mitigate this both
at the data collection step (only including patients
diagnosed after medical records digitization), and in
the statistical analysis (using a multivariate, stratified,
time-dependent Cox regression model). We reported
the significance testing of various exposure factors,
leading to type I error rate inflation, that is an
increased likelihood of erroneously identifying results
as statistically significant. Given these considerations,
the results should be interpreted as exploratory.

The significantly and independently increased OS
associated with mogamulizumab treatment at any time
point, in a real-life setting, is encouraging for patients
with Sézary syndrome. Further molecular studies and
deep learning approaches, together with large-scale co-
horts like this one or the Cutaneous Lymphoma Inter-
national Consortium database33 may help to better
identify the best treatment for each patient at each time
point during the course of the disease.
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