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Response to: ‘Circulating regulatory T cells were 
absolutelydecreased in dermatomyositis/
polymyositispatients and restored by low-dose 
IL-2’ by Zhang et al

In this issue, Zhang et al report that a short course of low-dose IL-2 
improved patients with polymyositis or dermatomyositis. This adds 
to the list of diseases for which efficacy of low-dose IL-2 has been 
reported.1 This is in line with the main activity of low-dose IL-2, the 
stimulation and expansion of regulatory T cells (Tregs).1 Tregs are 
key to maintaining immune homeostasis. They control inflammation 
and the activation of effector T cells with autoimmune potential.2 
Their depletion immediately unleashes major activation of effector 
T cells leading to fatal inflammation and the attack of otherwise 
healthy tissues, leading to multiorgan autoimmunity.3 This observa-
tion indicates that, at homeostasis, there is a balance between Tregs 
and effector T cells that prevents severe inflammation and auto-
immunity. This, in turn, teaches us that any chronic breach of this 
homeostasis, that is, an autoimmune condition, inherently signals 
Treg insufficiency.1 Such Treg insufficiency does not imply a Treg 
deficiency, but reflects the inability of Tregs to perform properly in 
their milieu, which comprises the interaction of various molecular 
and cellular factors including the number and activation state of 
effector T cells and the cytokine profile. Given these observations, 
it would appear that the stimulation of Tregs could have therapeutic 
potential in almost all inflammatory and autoimmune settings. This 
is well supported by reports of the clinical efficacy of IL-2 in over 
30 experimental inflammatory and autoimmune diseases in mice.1

In this regard, we recently reported the ‘universal’ biological effects of 
low-dose IL-2 across 11 distinct autoimmune diseases4 assessed in a single 
‘basket’ trial, a design that is common in oncology in which one targeted 
therapy is evaluated in multiple diseases. We treated patients with diseases 
that have quite different pathophysiologies, from the most autoimmune 
to the most inflammatory on the autoimmune-autoinflammatory disease 
continuum.5 In this open trial, clinical efficacy was a secondary criterion 
and showed a significant mean improvement of patients as assessed by a 
common score. Altogether, with the reports of other groups including 
Zhang et al in this issue, indication of the efficacy of low-dose IL-2 has 
been reported in over 20 different diseases.

However, it should be stressed that none of these observations have yet 
been obtained in trials designed to demonstrate efficacy, that is, double-
blind, randomised, placebo-controlled trials. Such trials are underway, 
and some are even completed. Their results will be presented soon at 
a meeting entirely dedicated to the understanding of the biology and 
therapeutic potential of IL-2 (https://www.​il-​2-​2019.​com). Pending 
such results, we can already draw important lessons from the published 
findings.

As the pathophysiology of autoimmune diseases varies greatly, with 
some being linked to an IL-2 deficiency and others to specific dysregula-
tion of inflammatory pathways, it should be recognised that the potential 
therapeutic role of IL-2 may vary considerably according to the setting. 
For example, we foresee that low-dose IL-2 could be the first-line stand-
alone drug for the prevention of type 1 diabetes, which is the result of 
years of chronic Treg insufficiency during which the diabetogenic T 
cells attack the beta cells.6 It was recently shown that the onset of type 
1 diabetes in at-risk patients can be delayed by acting on the effector 
response with an anti-CD3 antibody.7 However, this effect would be diffi-
cult to prolong due to frequent antidrug antibodies and some side effects. 
This would not be the case for IL-2 and we foresee that IL-2 alone could 
be a first-line treatment in this indication.

In contrast, in many indications, IL-2 could be a second-line or even 
an adjunct treatment in combination therapies. We foresee that this could 
be the case for highly inflammatory settings in which the inflammation 
would have to be cooled down before IL-2 could reach full efficacy, and 

also possibly in combination treatments that will allow the use of lower 
doses of the primary drug.

Finally, it should not be forgotten that Tregs not only have anti-
inflammatory and anti-autoimmunity activities but also contribute 
to tissue regeneration.8 Examples include muscle, for which robust 
observations show that Tregs contribute to muscle regeneration 
through amphiregulin production,9 and IL-2 led to improvement of 
wound healing.10 This could explain some of the efficacy observed 
by Zhang et al in myositis, but also opens up the potential use of low-
dose IL-2 in settings not often thought about, like myocardial healing 
after infarction in which Tregs play a major role.11

In conclusion, IL-2 is a new class of immunoregulatory drug 
with an excellent safety profile that should be added to the growing 
arsenal for single-drug or combination therapy of autoimmune and 
inflammatory diseases, not to mention transplantation, allergy and 
tissue regeneration.
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