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We recommended increased doses of 6 MIU per individual 
lesions larger than 2 cm [3, 4].

IL-2 has different known dose dependent, in part oppo-
site effects, like expansion of regulatory T cells and induc-
tion of their suppressive characteristics or on the other hand 
activation of cellular antitumor immunity [5]. Therefore, 
we assume that a high concentration of IL-2 at a tumor tis-
sue is crucial for efficacy. These high concentrations can 
only insufficiently be reached through systemic therapy, 
with its dose-limiting toxicity [6] or by low doses of IL-2 
injected in large metastases.

Therefore and in contrast to our initial recommenda-
tions, we currently restrict intratumoral therapy with free 
IL-2 to lesions up to 1 cm in longest diameter and increase 
the dose per lesion as tolerated up to a maximum of 18 
MIU units IL-2 per day. Recurrences developing during 
therapy should be included in subsequent treatments as 
soon as these become evident. In contrast, the applied dose 
in the patient presented by Moreno-Ramirez et al. with 
6–10 MIU IL-2 applied on two bulky lesions, each with 
~5 cm diameter, seems low.

Recently, the use of an antibody-based targeted ver-
sion of IL-2 has exhibited promising anticancer effects in 
patients with stage IIIC melanoma. The use of the L19–IL2 
fusion protein has allowed us to reduce the number of 
injections and is accompanied by favorable time-to-stage 
IV profiles [2]. Using this dataset, we now analyzed the 
rate of complete responses according to longest diameter 
of the lesion (Table 1). Promising complete responses were 
likewise observed in lesions larger than 1 cm, but due to 
the low number of large lesions in this trial, it is not clear 
whether the targeted form of IL-2 offers an advantage over 
free IL-2 for treatment of larger lesions.

If patients present several metastases of different diam-
eters at baseline, a combined strategy, including initial 

Dear Editors,

Moreno-Ramirez et al. describe the case of a female 
patient with two bulky in-transit metastases treated with 
6–10 MIU intratumoral interleukin 2 (IL-2). The lesions 
progressed rapidly during 4 weeks of treatment and new 
lesions occurred. The patient died 2 weeks later because of 
a severe metabolic disturbance as paraneoplastic syndrome. 
The authors concluded that intralesional IL-2 should be 
offered cautiously in patients with bulky in-transit mela-
noma metastases.

In response to this report published in the current issue, 
we want to point out that rapid disease progression dur-
ing intralesional therapy considered to be related to IL-2 
was not observed in our prior studies. In contrast, favora-
ble long-term outcome and high response rates upon sub-
sequent chemotherapies were observed in IL-2-treated 
patients [1, 2]. Nevertheless, according to our experience 
using free IL-2, efficacy of therapy is indeed lower in 
larger metastases, although not analyzed systematically 
in our prior clinical trials [3]. Even if the dose per lesion 
can be increased, longer treatment durations up to several 
months were necessary to achieve clinical responses [3, 4]. 

This reply refers to the comment available at doi:10.1007/
s00262-014-1583-2.
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surgery of larger lesions followed by intralesional IL-2 
applied to smaller lesions, is an option. In case of large 
single lesions, tumor debulking followed by intralesional 
IL-2 in case of incomplete resection might also be con-
sidered in addition to other treatment modalities like 
electrochemotherapy.

Another option for large lesions may arise by the com-
bined application of different cytokines. Preclinical studies 
have shown that the combination of two antibody–cytokine 
fusion proteins (e.g., L19–IL2 plus L19–TNF) is associ-
ated with a more potent anticancer effect in a number of 
syngeneic immunocompetent mouse models of cancer [7]. 
Indeed, emerging results from a clinical study with L19–
IL2 plus L19–TNF in patients with in-transit melanoma 
metastases have allowed the treatment of patients with 
bulky lesions, including a patient with a lesion of 13-cm 
diameter [Riccardo Danielli and Michele Maio, personal 
communication and manuscript in preparation]. Thus, it 
appears that the treatment of patients with bulky lesions 
may be best approached in the future either by the admin-
istration of high doses of L19–IL2 or by combinations of 
cytokines.
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Table 1  Complete responses of metastases individually treated with 
L19–IL2 [2]

CR complete response

x < 5 mm 
(n = 451)

5 mm < x < 10 mm 
(n = 53)

x > 10 mm 
(n = 10)

CR 205 (45.4 %) 24 (45.3 %) 4 (40 %)

Non-CR 246 (54.6 %) 29 (54.7 %) 6 (60 %)
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