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ABSTRACT

Introduction: Cutaneous T-cell lymphomas (CTCLs) are rare diseases char-
acterized by infiltration of malignant T-cells into the skin. We evaluated the
prevalence, epidemiology, and therapy of CTCLs, focusing on its most well-
known subtypes, namely mycosis fungoides (MF) and Sézary syndrome (SS).
Patients and methods: We retrospectively analyzed the medical data of pa-
tients with a histologically confirmed diagnosis of CTCL presenting to our
outpatient department during a 5-year period from January 2015 to Decem-
ber 2019.

Results: We evaluated the files of 102 patients, of whom 67% were men and
33% women. The overall mean age was 59.1+14.1 (24-86) years. Ninety-two
patients (90%) were diagnosed with MF and ten patients (10%) with SS. Ac-
cording to ISCL/EORTC, the majority of patients initially classified as stage IA
(34%) and IB (45%). Disease frequency decreased at advanced stages (II: 4%;
IIIl: 7%; IV: 10%). Forty-five patients (44.1%) received only skin-directed ther-
apy (SDT). Twenty patients (19.6%) progressed from SDT to systemic therapy
(ST). Thirty-seven patients (36.3%) received ST combined with SDT (TS) from
the start of treatment. Overall, fifty different therapeutic approaches of TS
were initiated due to lack of response to therapy or disease progression.
Conclusion: Management of CTCLs aims to maintain patient quality of life
while minimizing side-effects. As CTCLs are usually incurable diseases, the
focus of treatment is on symptom control and prevention of disease progres-
sion. Due to the large patient group and the long observation period, our
study allows for a valid evaluation of the frequency and therapy of MF and
SS in a university outpatient clinic in Germany. We favor topical therapies in
early stages with more invasive therapies in advanced stages.

KEY WORDS: CTCL, cutaneous T-cell lymphoma, retrospective, mycosis fun-
goides, Sézary syndrome

INTRODUCTION

CTCLs represent a rare group of malignant neo- than women (1.6:1 to 2:1), with an annual incidence
plasms characterized by aggressive T-cell infiltration of 0.5/100.000 (1,2). CTCL can present with a wide
into the skin. The mean age at disease onset is be- range of clinical symptoms, such as erythematous
tween 55 to 60 years. Men are affected more often patchesand plaquesin earlier stages and nodal tumor
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infiltration in later stages. The vast variety of symp-
toms complicates diagnosis, especially in early stag-
es, as cutaneous T-cell lymphomas can imitate other
skin disorders such as eczema, morphea, psoriasis,
and pityriasis rubra pilaris (3).

In 2007, the staging system for CTCLs underwent
a revision by the International Society for Cutaneous
Lymphomas (ISCL) and the cutaneous lymphoma
task force of the European Organisation of Research
and Treatment of Cancer (EORTC). It replaced the
original guidelines from the Mycosis Fungoides Co-
operative Group (MFCG) from 1979 and integrated
advances in tumor-cell biology, immunohistochem-
istry, and radiologic imaging (4,5). The most well-
known subtypes of CTCLs are MF and SS. Further
subtypes are erythrodermic MF, parapsoriasis, and
cutaneous CD30+ lymphoproliferative disorders such
as lymphomatoid papulosis (LyP), primary cutaneous
anaplastic large cell lymphoma (pcALCL), and inde-
terminate cases. MF is characterized by erythematous
patches, plaques, and skin-tumors. Involvement of
blood, lymph nodes, and, rarely, other organs is pos-
sible. Diagnosis is complicated and prolonged, taking
up to six years due to its similarity in the early stages
to benign inflammatory skin diseases (6,7). MF is typi-
cally non-aggressive; about 80% of patients have a
regular life expectancy. A minority of patients with
MF experience disease progression with lymph node
involvement and skin tumors (2). SS shows erythro-
derma accompanied by malignant lymphocytes in
the blood (>5% circulating Sézary cells) and lymph
nodes. Usually, it is resistant towards therapy, leading
to a median survival rate of three years due to early
immune suppression and death from infection (8).
Clinical assessment of MF/SS includes evaluation of
the type and extent of skin involvement, occurrence
of palpable nodes, examination of peripheral blood
by molecular analysis, and flow cytometry. Except for
early stages with limited skin involvement (IA-lIA),
radiologic examination is recommended for initial
staging to evaluate internal organ involvement. A
skin biopsy is essential in order to establish diagnosis
and to evaluate large cell-transformation, immuno-
phenotyping, and the presence of T-cell receptors (9).

Table 1: Staging of MF/SS according to ISCL/EORTC.

Current treatment options in early-stage disease
are mainly skin-directed therapies such as topical
corticosteroids, topical retinoids, extracorporeal pho-
topheresis (ECP), psoralen and ultraviolet A (PUVA),
radiotherapy, and ultraviolet phototherapy (UVB).
In advanced stages, skin-directed therapies are usu-
ally combined with systemic approaches, such as reti-
noids, immunotherapy, and chemotherapy. Thus far,
all available therapies have been only palliative, with
the exception of stem cell transplantation (10).

In this study, we analyzed and summarized the
clinical characteristics and therapiesin a cohort of 102
patients with both clinical and histological diagnosis
of CTCLs presenting to our outpatient clinic between
2015 and 2019. We focused on epidemiologic factors
such as ISCL/EORTC classification, disease progres-
sion under topical and systemic treatment, and the
duration of each therapy. Through this, we aimed to
provide insight into the therapy of CTCLs at our uni-
versity outpatient clinic and, given the multiple treat-
ment options, to highlight which therapies achieve
the longest progression-free outcome possible based
on our experience.

PATIENTS AND METHODS

Data acquisition

After receiving ethical approval (ethics commit-
tee of the medical faculty at LMU, Munich/Germany,
Ref.-No. 20-579), patient data were collected using
electronic records containing the patients’ medical
history, laboratory results, and assessment of photo
documentation. Retrieved data for each patient were
TNMB staging, treatment modalities up to the third
line therapeutic approach, and duration of treatment.

Selection of patients and staging

Between January 2015 and December 2019, 247
patients presented to the CTCL-outpatient clinic of
the Department of Dermatology and Allergy, Uni-
versity Hospital, LMU Munich, Germany. After cor-
relating clinical, histological, and immunochemical
results, 102 patients with MF and SS were included
for evaluation. The retrospective staging of TNMB was

T1 T2 T3 T4
NM Classification Limited Patch/Plaque Generalized Patch/Plaque Tumor Erythroderma
NO MO IA 1B 1B A
N1 MO 1A 1A 1B 1B
N2-3 MO IVA IVA IVA IVA
NO-3 M1 IVB IVB IVB IVB
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Table 2: Epidemiologic patient characteristics.

Overall Mycosis fungoides Sezary Syndrome
(MF) (SS)
n=102 n=92 n=10
Age (years) 60.5 (24-86) 60 (24-86) 68 (49-83)
Male 68 (66.7 %) 62 (67.4 %) 6 (60.0 %)
Female 34 (33.3%) 30 (32.6%) 4 (40%)
Follow up (month) 26 (3-60) 27 (3-60) 17 (7-53)

performed according to the classification by ISCL/
EORTC from 2007, as described in Table 1 for 102
patients with MF (n=92) and SS (n=10). Patients un-
derwent a physical examination, complete blood cell
count with examination for Sézary cells, a general
blood chemistry panel, and skin biopsy. Patients with
palpable lymph nodes underwent nodal ultrasound.
Additional imaging was conducted in patients with
advanced skin involvement or suspicious lymph
nodes. All skin biopsies were classified according to
ISCL with superficial lymphoid infiltrate with epider-
motropism and/or atypia.

Disease progression

We defined disease progression as a lack of re-
sponse to therapy with the primary endpoint as time
to next treatment (TTNT). Therapy was graded into
two interventional stages: the first stage was defined
as skin-directed therapies (SDT), including topical
therapy with steroids (TO, topical only) and interven-
tional topical therapy with ECP, PUVA, radiotherapy,
and UVB. The second stage was defined as systemic
therapy (ST) with interferons, retinoids, immunother-
apy, and chemotherapy. When the second stage of
SDT or systemic therapy was added to a singular topi-
cal therapy or a switch of systemic therapy occurred,
this was classified as disease progression and TTNT.

Statistical analysis

To analyze the available data of 102 patients, a
table with 26 parameters was compiled using the sta-
tistics software IBM SPSS Statistics for Windows, Ver-
sion 26.0 (IBM Corporation, Armonk, NY, USA). Each
data set was numerically encoded to allow statistical
analysis. Patient data was evaluated anonymously.
Descriptive data were represented by absolute and
relative frequency, and additionally in part by mean
values, median values, and standard deviation., Fre-
quency tables and graphs were generated using the
descriptive data. Cross tables were used to investi-
gate the interrelations between two variables, and
absolute and relative frequency for the individual
subgroups were determined. two features were test-
ed for independence using the chi-square test.

RESULTS

Patient characteristics

We summarized patient characteristics in Table
2. The male-to-female ratio was 2:1. Average age at
presentation was 60.5 years and ranged from 24 to 86
years. Diagnosis of MF (90%) was more frequent than
SS (10%) and associated with a younger age. The me-
dian duration of treatment at our outpatient depart-
ment for MF was 27 months (range, 3-60 months),

Table 3: Summary of Demographic and Clinical Staging Characteristics According to ISCL/EORTC Classification.

Staging n Age Male Female Mycosis fungoides Sezary Syndrome
(years) (MF) (SS)
Overall 102 60.5 | (24-86) 68 (67 %) 34 | (33%) 92 (90 %) 10 (10 %)
| 1A 35 (34 %) 64 (24-86) 23 (67 %) 12 | (33 %) 35 (100 %) 0
1B 46 (45 %) 56 (26-81) 33 (70 %) 13 | (30%) 46 (100 %) 0
Il 1A 0 0 0 0 0 0 0
11B 4 (4 %) 59.5 | (55-60) 2 (50 %) 2 (50 %) 4 (100 %) 0
i | mA 3(3%) 71 (67-77) 2 (67 %) 1 (33 %) 3 (60 %) 0
1B 4 (4 %) 63.5 | (58-69) 3 (67 %) 1 (33 %) 4 (67 %) 0
IV | IVA1 3(3%) 78 (66-84) 1 (33 %) 2 (67 %) 0 3 (100 %)
IVB 7 (7 %) 68 (62-83) 4 (57 %) (43 %) 0 7 (100 %)
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17 months for SS (range, 7-53 months) until patient
death or being lost to follow-up. Median age distri-
bution by ISCL/EORTC classification demonstrated
that patients with early-stage disease were younger
on average than those in later stages, as shown in
Table 3. The majority of our 102 patients had stages
IA (34%) or IB (45%), which are defined by limited or
generalized patches and plaques as shown in Table
1. With disease progression and increasing severity,
we observed a decrease in the number of patients,
as shown in Table 3. Due to the limited number of pa-
tients, we decided not to differentiate between the
subgroups of stage Il and combined stage Ill and IV.

Treatment analysis

All 102 patients with MF and SS received topical
steroids combined with moisturizers as basic treat-
ment. Table 4 shows combination of SDT and ST in
patients staged according to ISCL/EORTC. Forty-
five patients (44.1%) received SDT. Twenty patients
(19.6%) progressed from SDT to ST, thirty-seven pa-
tients (36.3%) received ST from the start of the treat-
ment, and fifty different approaches of TS were initi-
ated due to lack of response. At early stages IA and
IB, patients predominantly underwent skin-directed
therapy, with rising numbers of systemic approaches

in advanced stages. As shown in Table 4, stage |A was
mainly treated by topical steroids only (TO, 74.3%),
with fewer additional SDT (phototherapy, 11.5%;
alitretinoin, 8.6%; radiotherapy 2.9%). Second treat-
ment attempts did not occur at this stage. In stage
IB patients, decreased use of TO (36.2%) and a rising
number of additional SDT (phototherapy, 36.1%; ali-
tretinoin, 10.6%) were observed. First-line systemic
therapies were MTX (6.4%) and a combination of ECP,
alitretinoin, and INF-a (2.1%). The second- and third-
line therapies were the more invasive treatments ECP
and INF-a. At stage Il, only 28.6% were initially treat-
ed with TO and additional skin directed therapies
(phototherapy 14.3%). However, more invasive treat-
ments such as ECP (28.6%), a combination of ECP and
alitretinoin (14.3%), and bexarotene (14.3%) were
implemented. Second and third treatment lines also
showed rising use of radiotherapy and combinations
of skin-directed and systemic therapies. In contrast
to the earlier stages, TO was no longer used in stages
Il and IV, but more intensive skin-directed therapies
(PUVA) and systemic therapies (chemotherapy, ECP,
alitretinoin) as well as combined SDT approaches
were observed. These two stages were combined due
to the small number of patients (stage Ill n=7, stage
IV n=10).

Table 4: Distribution of first three treatment lines in different disease stages according to ISCL/ERTOC.

Stages 1A 1B Il I, IV

TA 1 2 3 1 2 3 1 2 3 1 2 3
Topical 26 (74%)| 0 0 |17 (36%) 0 0 2 (29%) 0 0 0 0 0
ECP 1 (3%) 0 0 1(2%) 1(7%) |1(11%) | 2 (29%) 0 0 1(7%) |2 (25%) 0
PUVA 1 (3%) 0 0 [12(26%) | 4(29%) |2(22%) | 1 (14%) 0 0 5(36%) |2 (25%) 0
RT 1 (3%) 0 0 0 2 (14%) 0 0 2 (50%) 0 0 0 0
UvB 3 (9%) 0 0 5(11%) | 2(14%) 0 0 0 0 1 (7%) 0 0
Bexarotene (B) 0 0 0 0 0 0 1(14%) 0 1 (33%) 0 0 0
cT 0 0 0 0 0 0 0 0 1(33%)| 1(7%) |1(13%)|1(20%)
INF-a 0 0 0 0 0 2(22%) 0 0 1(33%) 0 0 0
MTX 0 0 0 3(6%) 0 2(22%) 0 0 0 0 0 0
Altretinoin (A) 3 (9%) 0 0 5(11%) | 1(7%) [1(11%) 0 1 (25%) 0 3(21%) |1 (13%) 0
PUVA + A 0 0 0 0 0 0 0 0 0 1 (7%) 0 0
INF-a + A 0 0 0 0 1(7%) 0 0 1(25%) 0 0 0 1 (20%)
INF-a + PUVA 0 0 0 0 1(7%) 0 0 0 0 0 0 0
INF-a + UVB 0 0 0 0 0 0 0 0 0 1 (7%) 0 0
ECP + A 0 0 0 3 (6%) 1 (7%) 0 1(14%) 0 0 1(7%) |2 (25%)|2 (40%)
ECP +B 0 0 0 0 0 0 0 0 0 0 0 1 (20%)
ECP + A+ INF-a 0 0 0 1(2%) 0 0 0 0 0 0 0 0
ECP + INF-a 0 0 0 0 1 (7%) 0 0 0 0 0 0 0
MTX + A 0 0 0 0 0 1(11%) 0 0 0 0 0 0

Abbreviations: A, alitretinoin; CT, chemotherapy; ECP, extracorporeal photopheresis; EORTC, European Organisation for
Research and Treatment of Cancer; INF-q, interferon alpha, ISCL, International Society for Cutaneous Lymphomas; MTX,
methotrexate; PUVA, psoralen and ultraviolet A; RT, radiotherapy; TA, therapeutic approach; TO, topical only; UVB, ultraviolet

light phototherapy B.
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Time to next treatment

The combination of ECP and alitretinoin as the first
therapeutic approach was associated with the lon-
gest median TTNT of 34.5 months. MTX (15 months),
ECP (12 months), the combination of UVB/INF-a (12
months), and alitretinoin (10 months) were superior
to PUVA (2 months), UVB (2 months), PUVA/alitreti-
noin (6 months), ECP/alitretinoin/INF-a (7 months),
and bexarotene (1 month), as shown in Figure 1. For
the second therapeutic approach, the combination
of ECP and alitretinoin had the longest median TTNT
(20 months), followed by the combination of ECP/
INF-a (15 months), INF-a/alitretinoin (12.5 months),
UVB (12 months), and INF-a/PUVA (12 months), as
shown in Figure 2. These were superior in TTNT to
ECP (3.5 months), PUVA (2 months), and radiotherapy
(1 month). The third therapeutic approach showed
the highest TTNT for ECP (9 months), followed by
MTX (7.5 months), and INF-a/alitretinoin (6 months),
which were superior to INF-a (5 months) and alitreti-
noin/MTX (3 months), as shown in Figure 3.

DISCUSSION

We present the results of a retrospective longitu-
dinal cohort study on patients with MF and SS diag-
nosed and treated at our university outpatient clinic
from January 2015 to December 2019. Similar to
Hanel et al., we chose TTNT as the primary endpoint
because it is a compelling surrogate that combines
both disease progression and symptom control into
a single endpoint (11). In addition, end points can be
more accurately determined in a retrospective study
than, for example, with the commonly used Modified
Severity-Weighted Assessment Tool (12). A disadvan-
tage of TTNT as an endpoint is the variability of treat-
ment due to the availability of only a few experts with
different clinical experience and treatment practice
that were treating a rare disease with large therapeu-
tic variation (11).

We report a large heterogeneity of nineteen dif-
ferent therapeutic approaches used as first-line treat-
ment, depending on disease severity and progres-
sion at first consultation. This can be explained by
the limitation of eligible drugs and the rarity of the
diseases, which affects retrospective evaluation and
the development of uniform treatment guidelines
(13). As a result, treatment recommendations are
based on facility preferences and equipment, physi-
cian skills, and availability of treatment options (14).
The most important criterion for the choice of treat-
ment of CTCLs according to guideline recommenda-
tions is the TNMB stage (15). However, in the context
of the regularly slowly progressive disease, possible
therapy-associated side-effects should also be taken
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into account so that the most effective and low-risk
therapy possible can be used (16,17). Most of our pa-
tients had initial stages of CTCL with disease limited
to the skin. With disease progression, the number of
patients decreased with the diagnosis of stages llI
and IV. Our epidemiologic data are consistent with
previous studies comparing sex, age at disease on-
set, and the proportion of different stages of disease
manifestation (2,14,18).

Stage IA was most frequently treated by skin-di-
rected approaches (topical steroids, phototherapy),
followed by singular systemic approaches (ECP, ali-
tretinoin). This earliest manifestation stage typically
remains stable for a long time, without the need for
therapeutic changes (19). We did not note treatment
changes at this stage, which means the stages re-
mained stable or a direct change to a further stage
occurred within the observation period.

In stage IB, there were fewer approaches using
topical therapy alone, with an increasing number of
additional skin-directed therapies (phototherapy, ra-
diotherapy). Systemic approaches such as ECP, INF-a,
MTX, and combinations of ECP, alitretinoin, and INF-a
have been used. This reflects the wide range of po-
tential therapeutic options for CTCL treatment in
clinical guidelines (13,14,16), whereby, as shown in
Table 4, the more intense and potentially more side-
effect-rich therapies are used in the second and third
line. We would like to emphasize that therapy should
be extended in accordance with the guidelines in the
event of progression, but the focus should also be on
therapies with as few side-effects as possible. In ad-
dition to PUVA, we favor the use of the retinoid ali-
tretinoin or, in more severe cases, the administration
of MTX (10).

As the disease progresses, the use of systemic
therapy at our center also expanded. Use of addition-
al skin-directed therapies such as ECP, radiotherapy,
and combinations of systemic and topical approach-

Bexarotene

PUVA 4

UVB A

PUVA + A -

ECP + A + INF-a 1

Alitretinoin 1

ECP 1

UVB + INF-a 1
MTX 4

ECP + A 4 |
T T 1

0 10 20 30 40
Time in months

i

Figure 1. Distribution of therapies in the first therapeutic
approach according to time to next treatment (TTNT) in
months.
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Figure 2. Distribution of therapies in the second therapeu-
tic approach according to time to next treatment (TTNT) in
months.

es increased. Our data support the preferential use of
more invasive treatment algorithms as first-line ther-
apy for patients at advanced and resistant disease
stages (10,11).

Another focus of our study was the evaluation of
TTNT in different therapies. Measured using TTNT, we
observed an advantage in the combination of ECP
and oral alitretinoin in first (TTNT = 34.5 months) and
second line systemic therapeutic approaches (TTNT =
20 months). Retinoids for the treatment of CTCL have
been used for decades as monotherapy or in combi-
nation due to their advantageous safety profile (20).
As derivatives of vitamin A, they modulate cell differ-
entiation, immunoregulation, and proliferation of ep-
ithelial cells and the mononuclear skin infiltrate (21).
The biologic effects of retinoids are mediated by two
distinct families of intracellular receptors: older reti-
noids bind to retinoic acid receptors (RARs), whereas
bexarotene was developed for binding to the retinoic
X receptors in CTCL treatment (RXR) (22). Alitretinoin
binds to RAR and RXR and is described as having a
potentially more favorable safety profile compared
with other vitamin A derivates such as bexarotene
or acitretin regarding mucocutaneous side-effects
and laboratory findings of serum cholesterol, triglyc-
erides, and thyroid parameters (23). Similar to previ-
ous reports, we found better response for alitretinoin
in combination with additional agents compared
with other therapies. We noted similar limitations in
our report due to the small and inconsistent cohort,
which cannot be considered representative. None of
our patients were treated with alitretinoin alone, but
only in combination with other agents (24,25). Bexar-
otene was very rarely administered at our institution,
so we cannot perform an assessment of its efficacy.

Furthermore, we found promising response rates
with MTX and different combinations of ECP and
INF-a. MTX as a folic acid antagonist binds competi-
tively to dihydrofolate reductase and has antiprolif-

MTX +A
INF-a- \
INF-a + A- |
MTX - |
ECP - |
L] ) I I 1
0 2 4 6 8 10

Time in months

Figure 3. Distribution of therapies in the third therapeutic
approach according to time to next treatment (TTNT) in
months.

erative effects due to interfering with the replication
of cells. Myelosuppression, acute renal failure, and
pulmonary toxicity are just some of the side-effects
(26). INF-a suppresses Th2 cytokine production from
malignant lymphoma cells and activates CD8+ and
NK cells. Side-effects include flu-like symptoms, my-
elosuppression, and diarrhea (27,28). Both drugs
have long been recognized as useful therapeutics in
the treatment of malignant cutaneous lymphoprolif-
erative disorders and show good TTNT in comparison
(29). INF-a in particular is usually well-tolerated and
associated with a superior TTNT in previous reports
(11). Unfortunately, there has been a shortage of INF-
3, so that this therapy is currently losing importance.
In summary, we agree with the recommendations of
the guidelines and recommend cautious therapy with
low disease activity to avoid potential side-effects.

The main limitations of the present study were
retrospective data collection and small sample size,
especially for advanced stages. Retrospective data
collection often lacks data on potential confound-
ers, leading to overinterpretation, differential loss to
follow-up, and potential bias in retrospective data
analysis. Because our evaluation refers to the TTNT
of different therapies, regardless of disease stage,
we cannot make specific statements about specific
treatment recommendations. Therefore, this analysis
is intended as an overview rather than a guide. Addi-
tionally, combination therapies were frequently used,
which makes it difficult to evaluate the individual ef-
fects of each therapeutic.

CONCLUSION

This monocentric retrospective study demon-
strated wide variability in treatment approaches at
different stages of MF and SS. The number of differ-
ent therapies and their frequent changes and adapta-
tions reflect the difficulty of CTCL therapy and its po-
tentially progressive course dynamics. We advocate

189



Kaemmerer et al.
Cutaneous T-cell lymphomas

Acta Dermatovenerol Croat
2023;31(4):184-191

for the use of skin-targeted therapies at early stages
and combinations of therapies at advanced stages.
Nevertheless, this retrospective study on the effi-
cacy of different therapies in this patient cohort was
limited because a large number of therapies were
combined, making it difficult to assess the efficacy of
single therapies. The combination of ECP with alitreti-
noin showed promising results in our cohort. Future
studies with prospective, randomized, controlled
clinical trials are needed to verify this and to provide
clinical guidelines for advanced disease stages.
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INF-a - Interferon alpha

ISCL - International Society for Cutaneous Lymphomas

LyP — Lymphomatoid papulosis

MF - Mycosis fungoides
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pcALCL - Primary cutaneous anaplastic large cell
lymphoma

PUVA - Psoralen and ultraviolet A
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ST - Systemically and topical therapy combined from
beginning

TO - Topical therapy only

TS - Topical and systemic therapy
combined after progression

UVB - Ultraviolet light phototherapy B
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