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ORIGINAL REPORT

Use of Pegylated Interferon Alpha-2a in Cutaneous T-cell Lymphoma:

A Retrospective Case Collection
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Mycosis fungoides and Sézary syndrome are rare and
largely incurable types of cutaneous T-cell lymphoma
with limited therapeutic options. In 1984 Bunn et al.
reported that interferon alpha is an efficient monoth-
erapy in cutaneous T-cell lymphoma and 14 years later
it was shown in a prospective, randomized trial that
a combination of interferon alpha and psoralen plus
ultraviolet A therapy (PUVA) is most efficient in the
treatment of cutaneous T-cell lymphoma. Since then
interferon alpha as single agent or, most often, in
combination with phototherapy and/or retinoids has
been integrated as standard of care in cutaneous T-cell
lymphoma guidelines worldwide. However, production
of interferon alpha was discontinued recently world-
wide and pegylated interferon alpha-2a (PEG-IFNa)
has been used as an alternative therapy. In contrast to
numerous interferon alpha studies, only a few studies
focusing on PEG-IFNa are available. Therefore, the aim
of this study was to conduct a retrospective data col-
lection to report on the efficacy, adverse events and
therapy regimens of PEG-IFNa in cutaneous T-cell
lymphoma. In 28 patients with cutaneous T-cell lymp-
homa treated in Germany and in the Netherlands, 36%
of patients achieved complete remission, 36% partial
remission and 29% stable disease. Eighteen percent
of patients developed adverse events during therapy,
which led to the discontinuation of PEG-IFNa therapy
in 2 patients. The most common concomittant therapi-
es were oral PUVA phototherapy and local radiothera-
py. In conclusion, PEG-IFNa, especially in combination
with skin-directed therapies, is an effective treatment
option for cutaneous T-cell lymphoma in clinical prac-
tice.
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ycosis fungoides (MF) and Sézary syndrome (SS)
are rare and largely incurable types of cutaneous T-
cell lymphoma (CTCL) with limited therapeutic options
(1). Interferon alpha (IFNa) is a well-known immuno-

SIGNIFICANCE

Mycosis fungoides and Sézary syndrome are rare and lar-
gely incurable types of skin cancer, that can also affect
lymph nodes and blood. Therapeutic options are limited.
Recombinant interferon alpha has been used for decades
as an effective medication, but was discontinued recently
worldwide. Pegylated interferon alpha-2a (PEG-IFNa; Pe-
gasys®, zrpharma Vienna, Austria) has been used as an
alternative therapy. This retrospective study analysed the
response and adverse events with PEG-IFNa in 28 patients.
With 36% of patients achieving complete remission, 36%
partial remission, and 29% stable disease, PEG-IFNa pre-
sents an innovative treatment option for patients with early
as well as advanced CTCL.

modulatory modality. Bunn et al. published for the first
time, in 1984, that IFNa is an efficient monotherapy in
CTCL (2). Current guidelines for the therapy of cuta-
neous lymphomas, including the European Organisation
for Research and Treatment of Cancer (EORTC), the
International Society of Cutaneous Lymphomas (ISCL),
the European Society for Medical Oncology (ESMO),
the British Association of Dermatologists and UK and
German guidelines, recommend, among others, the use
of IFNa in MF and SS (3-6). The EORTC Cutaneous
Lymphoma Task Force (EORTC CLTF) recommends
IFNa as first-line therapy alone in MF stage 1B and 111
and as second-line therapy in MF stage [ and I1A (3). The
ESMO recommends treatment with IFNa for patients
with extensive infiltrated plaques and tumors or patients
refractory to skin-directed therapies, in combination with
psoralen plus ultraviolet A therapy (PUVA) or other skin-
directed therapies (4). IFNa is recommended as first-line
treatment in combination with PUVA in MF stage IIB to
IVB, or in combination with extracorporal photopheresis
or PUVA in Sézary syndrome in the German guideline
(6). In prospective and retrospective studies IFNa alone
or in combination can be effective in all stages of MF
and SS, with overall response rates ranging up to 80%
(3, 7). However, published data has the limitation of
heterogeneity in treatment schedules, patient selection
and methodology and randomized controlled trials are
rare (3, 7).

In early 2020 IFNa was withdrawn from the European
market and pegylated interferon alpha-2a (PEG-IFNa,
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Pegasys®) is now increasingly used as an alternative.
PEG-IFNa has antiviral, antitumour, immunomodulatory
and antiproliferative properties. Compared with non-
pegylated IFNa, it has a significantly longer plasma
half-life due to its binding to polyethylene glycol, which
reduces renal clearance (8, 9). PEG-IFNa is therefore
administered subcutaneously only once a week (10). It
has been approved for the therapy of chronic hepatitis
B and C for more than 20 years (10). Adverse events
include anaemia, thrombocytopaenia, hyper- and hypo-
thyroidism, anorexia, depression, headache, poor con-
centration, cough, gastrointestinal complaints, hair loss,
dermatitis, arthralgias and myalgias, viral and bacterial
infections, fever and fatigue (10).

The aim of this study was therefore to conduct a
retrospective data collection on the use of PEG-IFNa
in patients with CTCL naive to interferon treatment
visiting the dermatology clinics of Leiden University
Medical Center (The Netherlands) and Minden Univer-
sity Medical Center (Germany). The study evaluates the
therapeutic effect, adverse events, co-medication and
treatment regimens of PEG-IFNa.

Table I. Case series overview

MATERIALS AND METHODS

A retrospective analysis was performed in the Department of
Dermatology at the University Hospitals of Minden and Leiden.
All patients treated with PEG-IFNa from January 2020 to October
2022 for CTCL in stage IB to IVAa (MF, SS) were included. The
EORTC/ISCL staging system for cutaneous lymphomas was used
to evaluate tumour stage (3). For evaluation of therapy response
(complete response, partial response, stable disease and progres-
sive disease) the recommendations for clinical trial design and
staging update from the ISCL, USCLC, and EORTC, from Olsen
et al. (11), were used. The study was conducted in accordance
with the Declaration of Helsinki, and was approved by the ethics
committee of Ruhr University of Bochum (approval number
2021-811) and the ethics committee of the University of Leiden
(approval number N20.052).

RESULTS

Between January 2020 and October 2022, a total of 28
patients with CTCL, 11 women and 17 men, were treated
with PEG-IFNa at the Departments for Dermatology in
Minden and Leiden. Details of the study cohort are shown
in Table I. Patient age at therapy initiation ranged from
43 to 82 years (range 39 years) and the median age was

Age at start Stage Duration Reason for PEG-IFN
of therapy, ISCL/ Status of of therapy, cessation Best Adverse events of dose,
Case years, Sex Diagnosis EORTC therapy  weeks of therapy Therapy combination response PEG-IFN ug/week
1 59, F MF 1B Ongoing 32 TCS SD No 135
2 56, M MF 1B Ongoing 11 UVB, syst. PUVA PR No 135
3 65, F MF 1B Ongoing 35 Syst. PUVA CR No 135
4 70, F MF 1B Stopped 15 CR Syst. PUVA CR Fatigue 135
5 56, M MF 1B Ongoing 44 Syst. PUVA, SD Leucopaenia (grade 1) 135
chlormethine gel, TCS Thrombocytopaenia
(grade 1)
6 76, M MF 1B Stopped 68 Adverse TCS SD Thrombocytopaenia 135-90
events (grade 1)
Lymphopaenia (grade 1)
Fatigue,
Weight loss
7 66, F MF 11B Stopped 20 Adverse Syst. PUVA PR Gastrointestinal 135
events (diarrhoea)
8 59, M MF 11B Ongoing 37 Syst. PUVA, TCS PR No 135
9 80, M MF 11B Stopped 16 CR Syst. PUVA, local RTX CR No 135
10 46, M MF 1I1B Ongoing 73 CR No 135
11 75, M MF 11B Ongoing 37 Syst. PUVA CR No 135
12 73, F MF 11B Stopped 22 CR Syst. PUVA CR No 135
13 57, F MF 11B Ongoing 59 Local RTX sb No 135
14 56, M MF 1IB Stopped 54 CR Local RTX CR No 135
15 73, M MF 11B Ongoing 21 Syst. PUVA PR No 135
16 66, M MF 11B Stopped 33 CR Syst. PUVA, local RTX CR No 135
17 64, M MF 11B Ongoing 74 Syst. PUVA PR No 135
18 72, M MF 1IB Stopped 122 PR/SD Chlormethine gel, local RTX PR No 135
19 76, F MF 1IB Stopped 95 PD Chlormethine gel, syst. PUVA PR No 135
20 61, M MF 1B Ongoing 28 Local RTX, chlormethine gel, TCS SD No 135
21 58, F MF 11B Ongoing 40 TCS PR Elevated liver enzymes 135-90
(grade 1)
22 66, M MF IIIA Ongoing 64 uvB CR No 135
23 52, M MF IIIA Ongoing 35 CR No 135
24 45, M MF 111B Ongoing 28 Syst. PUVA, chlormethine gel PR No 135
25 58, M FMF 11B Ongoing 19 Chlormethine gel, TCS sD No 135
26 82, F FMF 11B Ongoing 145 Local RTX, SD No 90
TCS, chlormethine gel
27 43, F FMF IVa Ongoing 136 Local RTX, SD No 65
TCS
28 74, F SS IVa Ongoing 28 PUVA PR No 180

MF: mycosis fungoides; SS: Sézary syndrome; FMF: follicular mycosis fungoides; CR: complete remission; PR: partial response; SD: stable disease; PD: progressive
disease; syst. PUVA: oral psoralen UVA; UVB: narrowband ultraviolet B light therapy; TCS: topical corticosteroids; RTX: radiation; PEG-IFN: pegylated interferon
alpha-2a; EORTC/ISCL: European Organisation for Research and Treatment of Cancer/ International Society of Cutaneous Lymphomas.
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65 years (25th percentile=57, 75th percentile=73).
Most patients (86%; 24/28) had classic MF. Three
patients were diagnosed with follicular MF. One
patient had Sézary syndrome. At the start of therapy,
6/27 of the patients with MF were in stage IB, 17/27
in stage 1IB, 2/27 in stage I1IA, 1/27 in stage 11IB
and 1/27 in stage IVA.

The duration of therapy varied from a minimum
of 11 weeks to a maximum of 145 weeks (range 134
weeks) and the median duration was 36 (25" percen-
tile=27, 75" percentile=65) weeks of therapy. The
majority of patients (19/28) were still on therapy at
the time of data collection. Reasons for discontinua-
tion were complete remission (56%, 5/9), adverse
events (22%, 2/9), inadequate response with stable
disease (11%, 1/9) or disease progression (11%,
1/9). In 89% (25/28) of patients, a starting dose of
135 pg once weekly was selected. In 1 obese patient
(body mass index (BMI)>25) a dose of 180 pg was
selected, while in 2 very slim patients (BMI <18.5) a
starting dose of 65 pg and 90 pg weekly was selected.
In 2 patients, the therapy was reduced from 135 pg to
90 pg once weekly during the course of therapy, due to
adverse events.

Monotherapy with PEG-IFNa was used in only 7%
(2/28) of patients, whereas, in all other cases, combina-
tion therapies were used (26/28). The most frequent
combination therapies were PUVA (54%, 15/28) and
local radiotherapy (29%, 8/28). A combination with
UVB311 nm was given in 7% (2/28). In 25% (7/28) of
cases, supplementary local therapy with chlormethine
gel (Ledaga®; Recordati, Rare Diseases, Ulm, Germany)
was used in addition to interferon therapy. 32% (9/28)
patients also received topical steroids (Fig. 1).

Eighteen percent (5/28) of patients developed ad-
verse events during therapy, including gastrointestinal
discomfort with diarrhoea, leukopaenia, thrombocy-
topaenia, lymphopaenia, increase in transaminases,
fatigue and weight loss. Adverse events that
led to discontinuation of therapy were th- 100
rombocytopaenia, lymphopaenia, fatigue and a0
weight loss in 1 patient and gastrointestinal
symptoms in another patient. In 2 patients the
therapy was reduced from 135 pg to 90 pg
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Complete remission was achieved in 36%
(10/28), partial remission in 36% (10/28)
and stable disease in 29% (8/28) of patients.
Patients who received a combination of PUVA
and PEG-IFNa achieved complete remission
(CR) in 40% (6/15), partial remission (PR)
in 53% (8/15) and stable disease (SD) in 7%
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All patients (n=28)

Number of patients (n),
Total number of patients n=28

= PEG-IFN monotherapy

= PEG-FN + PUVA

= PEG-IFN + local radiotherapy
PEG-IFN + UVB 311nm

= PEG-IFN + topical steroids

= PEG-IFN + chlormethine gel

Fig. 1. Therapy combinationsin the study cohort (n = 28 patients). PEG-IFN:
pegylated interferon alpha-2a; PUVA: psoralen UVA therapy; UVB: ultraviolet B.

(1/15). Patients treated with local radiotherapy and PEG-
IFNa achieved CR in 38% (3/8), PR in 13% (1/8) and
SD in 50% (4/8) (Fig. 2).

Patients with MF stage IB achieved partial or complete
response in 50% (3/6) and 50% (3/6) showed stable
disease. Patients with classic MF in stage 1IB showed
partial or complete response in 87% (13/15) and only
13% (2/15) showed stable disease. All patients in stage 111
(3/3) achieved partial or complete response. All patients
with follicular MF (3/3, stage IIB and IVA) achieved
stable disease. The only patient with SS achieved a partial
response. In the case series, especially patients in stage
IIB and II1I, seem to profit most from the treatment with
PEG-IFNo.

Combination therapy of PEG-IFNa with topical
steroids, chlormethine-gel, PUVA, UVB 311-nm photo-
therapy, or local radiotherapy was well tolerated.

ORR 72%
13

36

53

50
29

7

PUVA + PEG-IFN (n=15) Local RTX + PEG-IFN (n=8)

Stable disease Partialresponse  m Complete response

Fig. 2. Therapy response in all patients treated with pegylated interferon alpha-
2a (PEG-IFN), in patients treated with a combination of PEG-IFN and psoralen
UVA (PUVA), and in patients treated with a combination of PEG-IFN and local
radiotherapy. ORR: overall response rate.
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DISCUSSION

In this retrospective study 20/28 (71%) of patients show-
ed a partial or complete response to PEG-IFNa combina-
tion therapy. In the large majority of cases this therapy
could be continued for months or even years without
major adverse events. Adverse events were relatively
rare, could be managed effectively using dose reduc-
tion and led to discontinuation only in a small minority
of patients. At the recent presentation at an EORTC/
Cutaneous Lymphoma Tumour Group (CLTF) meeting
in Madrid in 2022 Mitsunaga et al. reported on the use of
PEG-IFNa in 110 patients with CTCL stage 1A to IVA2.
They found a lower rate of complete remission (12% vs
36%), but a higher rate of partial response (40% vs 36%)
than in the current study, possibly due to the lower case
numbers in the current study (12). In comparison with
Patsatsi et al.’s study PEG-IFNa was only combined with
skin-directed therapy in the current study, explaining the
high response rates (13). They reported a 75% ORR for
stage IB and 55% for all stages, underscoring that PEG-
IFNa will belong to standard of care in the treatment of
cutaneous T-cell lymphoma.

Prospective trials from Stadler et al. (14) and Chiarion-
Seleni et al. (15) evaluated the combination of non-
pegylated IFNa and PUVA therapy in patients with MF
and found complete response rates from 70% to 74% that
were even higher than in the current study, and partial
response rates from 6% to 10% that were lower than in
the current study. Overall response rate with PEG-IFNa
in the current study (72%) was similar to trials with
non-pegylated IFN (80%). An international multicentre
retrospective follow-up study from the cutaneous Lymp-
homa International Consortium from 2017 found that
IFNa was the second most common first-line treatment in
stage IVA1 and also most widely employed as third-line
treatment in patients with MF and those with SS (16).

Other haematological malignancies in which PEG-
IFNa is used include myeloproliferative deases, such
as essential thrombocythemia and polycythemia vera,
with overall response rates of 69% and 60% (17). Loss
of response to IFN therapy has been reported in pa-
tients with hepatitis C, possibly based on the presence
of IFN antibodies (18, 19). In the current study no loss
of response to IFN in combination with skin-directed
therapies was observed.

In a previous study adverse events to IFNa were mild
or moderate and affected 55% of patients treated with a
combination of IFNa and PUVA (14). Compared with
the results of the current study, the number of patients
experiencing adverse events (18%) was lower. However
adverse events were similar, also mild to moderate, and
generally not a reason to stop therapy. As the medica-
tion is administered only once a week and can be self-
administered by the patient, the effort required on the
part of the patient is relatively low.

Acta Derm Venereol 2023

When interpreting the results of the current study, the
shortcomings of a retrospective data collection must
be taken into account, which include, above all, a non-
standardized and a smaller patient collective, as well as
no defined intervals and procedures of assessment of
tolerability and efficacy. The influence of co-treatment on
therapy response, especially of PUVA used in more than
50% of patients, and of local radiation, must be noted.

This study shown that PEG-IFNa, particularly in
combination, with a dose between 135 and 180 pg, is
an effective therapy option for treatment of MF and
SS, particularly in classic MF stage 1IB and 111, in the
real-world setting and seems not inferior to recombinant
IFNa combinations.
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