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Response to: ‘Efficacy and improved tolerability 
of combination therapy with interleukin- 1 
blockade and MAPK pathway inhibitors for the 
treatment of Erdheim- Chester disease’ by 
Campochiaro et al

We read with interest the letter by Campochiaro et al1 that 
reported the efficacy of a combination regimen including anak-
inra and targeted therapy for the treatment of Erdheim- Chester 
disease (ECD), a rare multisystem inflammatory histiocytosis. 
Based on the involvement of inflammatory cytokines, including 
tumour necrosis factor- alpha and interleukin- 1, in the patho-
physiology and the clinical manifestations of ECD, previous 
reports demonstrated a variable efficacy with a good tolerance 
of daily subcutaneous anakinra and infliximab for the treatment 
of ECD.2 3 Among 262 patients with ECD who have been seen 
at our institution until 2019, 31 (12%) (including 12 described 
in a previous analysis2) were treated with 100 mg (n=27) or 
200 mg (n=4) daily of anakinra, with a mean duration of 29 
months (range, 1–132). Patients were followed on a regular basis 
and evaluated as previously described.4 The clinical and molec-
ular details are provided in table 1. Patients treated with anak-
inra had more osseous and less central nervous system (CNS) 
involvements. The patients were treated with anakinra alone or 
in combination with steroids in two patients, and interferon- 
alpha in one patient. In the latter, failure of treatment led to 
the prescription of vemurafenib, a BRAF inhibitor, while anak-
inra was progressively stopped. She thus received a combination 
therapy (vemurafenib and anakinra) during 1 month without 
adverse event. Among the 31 patients, anakinra was well toler-
ated (apart from mild pain at the injection site) in 27 patients. 
Four (13%) presented severe side effects (sepsis in two, oedema 
in one and heart failure in one). The global efficacy could 
be assessed in 24 patients (77%). Ten (42%) underwent an 

improvement of clinical and/or metabolic disease, in particular 
at osseous sites, with an objective partial or complete response 
on bones hypermetabolisms in 8 (33%). Six patients (25%) 
were stable, whereas 8 (33%) experienced a progression of their 
disease while under anakinra, including a progression or occur-
rence of CNS (n=5), cardiac (n=3, with tamponade in 2), lung 
(n=3) and/or skin (n=2) disease. After receiving anakinra, 11 
patients (35%) were treated with targeted therapy, including a 
BRAF inhibitor in eight cases and/or a MEK inhibitor in seven 
cases. The targeted therapy was efficacious in all cases. Among 
the whole cohort of 262 patients, 117 patients (45%) were 
treated with targeted therapies (vemurafenib or dabrafenib 
for BRAF inhibition, and trametinib or cobimetinib for MEK 
inhibition). Although these patients had more cardiac and CNS 
involvements, they had a better survival than the patients who 
were not treated with targeted therapies (HR 0.6350, 95% CI 
0.4170 to 0.9945, p=0.04). Apart from a single patient who had 
a short combination with anakinra for 1 month described above, 
we did not combine targeted therapy and anakinra in our cohort.

Campochiaro et al hypothesised that anakinra could dampen 
the toxicity related to targeted therapies. Most adverse events 
occurring during BRAF inhibitor treatment, with or without MEK 
inhibitors, are mild or moderate and can be managed with careful 
monitoring, dose reduction and supportive care.5 The most severe 
adverse events (≥grade 3) usually occur during the first cycle of 
treatment. Even if the addition of a MEK inhibitor to BRAF inhibi-
tion improves outcomes and decreases the incidence of squamous 
skin cancers and other skin- related toxicities, it is well known that 
cardiovascular adverse events are more frequent with combined 
MEK and BRAF inhibitors than with BRAF inhibitors alone 
(particularly the decrease in left ventricular ejection fraction).6 The 
mechanisms of such cardiac toxicities are not fully understood but 
MAPK has been shown protective for the heart. Although Campo-
chiaro et al reported the improvement of vemurafenib- induced 
myocarditis with anakinra, as it was previously reported in non- 
toxic myocarditis,7 we believe that further evaluation is needed to 
use this treatment for toxic myocarditis. Recent BRAF and MEK 
inhibitors, encorafenib and binimetinib, have less frequent adverse 
events, which are usually manageable, reversible and infrequently 
associated with discontinuation. Notably, fever was less frequently 
seen than with classical BRAF and MEK inhibitors in a trial of 570 
patients.8 Such drugs could represent interesting drugs for ECD 
treatment and should be further evaluated.

Previous studies reported the efficacy of therapies targeting the 
MAPK pathway for treating ECD, with patients treated after anak-
inra failure.9 Even if anakinra proved effective in patients with 
mild disease, a subset of patients experienced a progression of their 
disease with life- threatening manifestations including tamponade 
in two and CNS in five. We therefore believe that anakinra should 
be restricted to ‘mild forms’ of ECD, in particular patients with 
bone disease, because of its acceptable profile of tolerance and 
efficacy for this specific involvement. Patients should be regularly 
assessed to detect the occurrence of organ dysfunction (cardiac 
or CNS) that can occur despite anakinra, and then switched to 
targeted therapies if appropriate. For patients who receive targeted 
therapies, the security profile requires regular monitoring of heart, 
skin and retina. The benefit of adding anakinra for improving these 
toxicities remains to be established.
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Table 1 Clinical and molecular characteristics of patients with 
Erdheim- Chester disease (ECD)

All (n=262)
Anakinra 
(n=31)

Targeted 
therapies 
(n=117)

Age at diagnosis, years 
(mean, SD)

57.7 (14.5) 55.2 (16.4) 57.2 (13.8)

Sex (male/female) 179/83 (2.2) 18/13 (1.4) 74/43 (1.7)

BRAFV600E 148/228 (65%) 16/24 (67%) 95/116 (82%)

ECD involvements

  Long bones 206 (79%) 27 (87%) 101 (86%)

  Cardiac 133 (51%) 15 (48%) 83 (71%)

  Aorta 159 (61%) 17 (55%) 85 (73%)

  CNS 96 (37%) 8 (26%) 56 (48%)

  Xanthelasma 58 (22%) 7 (23%) 30 (26%)

  Retroperitoneal fibrosis 164 (63%) 20 (65%) 84 (72%)

  Lung 93 (35%) 9 (29%) 46 (39%)

Treatments

  IFN- alpha 164 (63%) 25 (81%) 63 (54%)

  Anakinra 31 (12%) 31 (100%) 11 (9%)

  Targeted therapies 117 (45%) 11 (35%) 117 (100%)

Deaths 85 (32%) 10 (12%) 25 (21%)

Median survival from 
diagnosis (months)

139 199 Undefined

CNS, central nervous system; IFN, interferon.
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