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Erdheim-Chester disease: an inflammatory myeloid neoplasm
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A unifying disease model for Erdheim-Chester disease
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Cytokine inhibition in Erdheim-Chester disease



BRAF inhibition in Erdheim-Chester disease



• not all ECD patients carry a BRAFV600E mutation

• vemurafenib treatment mostly results in partial clinical responses in ECD patients

• vemurafenib treatment is often associated with severe side effects and recurrences upon
treatment discontinuation

vemurafenib treatment in ECD: limitations



MEK inhibition in ECD: cobimetinib and trametinib



Aim: to identify
• tumor vulnerabilities
• pathogenic cues (oncometabolites, immunometabolites..)
• cross-talk with microenvironmental components

Improve treatment of cancer patients 

Approaching cancer metabolism in 3D culture



Regulation of glucose metabolism by oncoproteins

Hay, Nat Rev Cancer 2016 
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Metabolomic analysis of ECD tissues cultured in bioreactor

manuscript in preparation
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• activation of the glycolysis pathway
• accumulation of TCA metabolites
• accumulation of citrate, suggestive of activation of the cholesterol synthesis

pathway
• activation of tryptophan metabolism, most likely by activation of IDO1
• high induction of itaconate
• overall, the metabolic profile resembles that of activated monocytes and

macrophages
• all these noted metabolic changes were counteracted by culture of tissue

samples with trametinib

Travis Nemkov
Angelo D'Alessandro
University of Colorado, Denver

Metabolomics analysis of ECD tissues 



Minhas et al, 2018 Nat Immunol

Energy metabolism in ECD histiocytes and activated macrophages

Amino acids

Glycolisis

TCA cycle

GSH homeostasis

FA metabolism

itaconate

NT   tr 

T
C

M

RCCS

NT tr

histio



G. Dell’Antonio

ECD: a disease of “foamy” histiocytes

Uber lipoidgranulomatose
Chester W, 1930





Wherry & Kurachi, Nat Rev Immunol. 2015

Overview of mechanisms of T cell exhaustion



0

2

4

6

8

0

40

80

120

160

200

0

20

40

60

80

100

120

vem 6µM +
2-DG 1mM + +

+
gl

uc
os

e
(m

g/
dl

)
la

ct
at

e
(m

M
/l)

L
D

H
(U

/L
)

TCM

TCM

TCM

Muñoz-Pinedo C et al, Cell Death and Disease 2012

Targeting ECD metabolism in 3D culture: 2-DG
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Targeting ECD metabolism in 3D culture: metformin

 Reduction in lipid storage 
increased fatty acid oxidation 
inhibition of  fatty acid and cholesterol synthesis

 Regulation of carbohydrate metabolism
increased GLUT1-dependent glucose uptake
cell-type-specific increased glycolysis

Steinberg GR & Carling D, Nat Rev Drug Discovery 2019
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Conclusions

• Dynamic 3D culture in bioreactor is suitable for pathogenic studies and for
drug testing in ECD

• The technology allowed us to define outcomes down-stream oncogenic
mutations, and specifically to identify rewired metabolism as a peculiar
feature of ECD histiocytes.

• Our model can be further exploited to design new therapeutic strategies for
ECD and conceivably for other forms of histiocytosis.

Rewired 
metabolism
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ECD patients and families
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