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Rationale
Patients with advanced stage mycosis fungoides (MF) or

Sézary syndrome (SS) have a poor prognosis. Despite

many available active single agents for CTCL treatment,

high remission rates and long-lasting responses are

rarely achieved in advanced CTCL [1]. Therefore, it is

important to find more effective strategies, e.g.

combination therapies, which could enhance efficacy by

targeting key pathways in a synergistic or additive

manner.

Methods
Brentuximab Vedotin
Brentuximab vedotin is a CD30-antibody–drug conjugated with an antimicrotubule agent – monomethyl auristatin E

(MMAE), which leads, after binding to the CD30 molecule and subsequent internalisation, to G2 cell-cycle arrest and

apoptosis of the tumor cells [2]. In the ALCANZA trial, which lead to its approval for CTCL, BV showed a statistically

significant improvement in overall response rate (ORR) compared to standard treatment [3].

Total skin electron beam therapy
Total skin electron beam therapy (TSEBT) brings homogenous irradiation to the entire upper skin while limiting the dose to

underlying normal tissues. It has been shown that low-dose TSEBT with 12 Gy over 6-12 fractions is a safe and effective

treatment for CTCL [4,5]. More recently, a prospective trial demonstrated that rather ultra-hypofractionated low-dose

TSEBT (2 x 4 Gy) also seems to be a safe and feasible alternative for advanced-stage CTCL [6,7].

Both BV and low-dose TSEBT are effective treatments for CTCL, which in combination could at least lead to additive effects.

Analyses in mice models demonstrated that MMAE, the active agent of BV, is not only a cytotoxic substance but in addition

a highly potent radiosensitizer which had been shown by reduced clonogenic survival and increased DNA double strand

breaks. MMAE can radiosensitize tumor cells within hours and induce enhanced tumor regression in combination with

radiation synergistically [8].

Based on this hypothesis we present here, for the first time, the concept of concurrent treatment of BV combined with 

ultra-fractionated low-dose TSEBT in advanced stage CTCL [9].

Patients
We report on four intensively pretreated patients with 

tumor stage MF (IIB) (Fig. 1). Fast response and very good 

partial remission due to induction with BV with 1.8 

mg/kg dose concurrently in combination with ultra-

hypofractionated low dose TSEBT has been documented 

(Fig. 3). The concept is based on the use of BV 1,8mg/kg 

on day 1 and every three weeks for at least 6 cycles, in 

combination with TSEBT on day 1 and 8 a 4 Gy (Fig. 2). 

Fig. 1: Patients of this case series

Excursion: Radiosensitization
Radiosensitization in our case is due to the

pharmacological intervention that increases the efficacy 

of radiation, e.g. by increase of DNA double strand 

breaks. MMAE, the active agent of BV, leads to a G2 cell 

cycle arrest in the cell cycle of the tumor cells. The G2 

phase in the cell cycle has the highest susceptibility for 

radiation effects.
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Conclusion
The concurrent combination of BV, with its active part

MMAE as a radiosensitizer, and ultra-hypofractionated

low-dose TSEBT shows the induction of near CR in this

advanced CTCL patients within a short period.

This simplified concept of combination therapy is a

valuable approach and needs to be proven in larger

studies.

Fig.2: Concurrent ultra-hypofractionated low-dose TSEBT & BV

Patient 1 Patient 2 Patient 3 Patient 4

Sex f f m m

Age 68 36 73 53 

Stage II b II b II b II b
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MF

Folliculotropic 
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Folliculotropic
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CD 30 
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< 5% < 5% < 5% 20%

Fig.3: Documentation of the near complete responses in four patients with advanced CTCL

Near complete responses to concurrent brentuximab
vedotin and ultra-hypofractionated low-dose total skin
electron beam radiation in advanced CTCL

Induction Phase: BV & TSEBT concomitant

Day 1 BV & TSEBT, day 8 TSEBT only

Consolidation Phase: BV monotherapy, starts 3 weeks after day 1 of induction phase

BV on Day 1 of each 3-week cycle; Reevaluation after 6 cycles
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