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vemurafenib treatment in Erdheim-Chester disease



BRAFV600E is a targetable oncogene in ECD, however:

• not all ECD patients bear the BRAFV600E mutation or known targetable
mutations

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

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

vemurafenib in Erdheim-Chester disease: unsolved issues
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Cytokine- and BRAF-inhibitors affect cytokine release from ECD tissues
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Vemurafenib affects cytokine production but not histiocyte viability
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BRAF-mutation and metabolism in ECD histiocytes
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Effects of vemurafenib on BRAF-mutated ECD histiocytes: metabolism
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• 3-D dynamic culture in bioreactor of ECD tissues is suitable for drug testing

• vemurafenib and trametinib affect cytokine and chemokine production but
not viability of ECD histiocytes in short-term culture

• kinase inhibitors counteract the up-regulated aerobic glycolysis in BRAF-
mutated and KRAS-mutated ECD histiocytes

• The technology can be further exploited as a novel tool to investigate ECD
pathophysiology and also to identify mechanisms of action of BRAF/MEK
inhibitors on ECD histiocytes for future combination therapies

Conclusions
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Effects of vemurafenib on BRAF-mutated ECD histiocytes: metabolism

Glut-1

Glut-1

NT

vem

0

50

100

150

200 **

0

4

8

12

16

20

TCM LM16
NT

LM16
Vem

**

*

G
lu

co
se

(m
g/

dl
)

0

50

100

150

200

250

**
*

la
ct

at
e

(m
M

/l)

0

2

4

6

8

10

TCM Skin ECD1
NT

ECD1
Vem

ECD2
NT

ECD2
Vem

ECD3
NT

ECD3
Vem



NT trametinib

CD68

pERK

Glut-1

0

4

8

12

16

TCM skin NT tr
0

50

100

150

200

250

TCM skin NT tr

*** **
*

G
lu

co
se

(m
g/

dl
)

la
ct

at
e

(m
M

/l)

**

0

3

6

9

NT tr

pH

*

Casp-3

Glut-1

βActin

0.070.37Glut-1/βActin

trametinib

ECD
+-



NT

vem

CD68 Caspase 3 p16Ink4a

Glut-1

vem

NT

β-galactosidase

Glut-1

TNF-α

Glut-1
100 101 102 103 104

0

5

10

15

20

HepG2

ECD3

la
ct

at
e

(m
M

/l)

0

2

4

6

8

TCM Skin ECD
NT

ECD
Vem

0

50

100

150

200

250

G
lu

co
se

(m
g/

dl
)

*
*

*

*



0

20

40

60

80

100

120

IL-1 IL-6 TNF

***

C
C

L
2 

(n
g/

m
l)

C
C

L
4 

(p
g/

m
l)

0

5

10

15

20

CCL2 CCL4

NT

Tr*

***

*
***

IL
-1
β,

 T
N

F-
α

(p
g/

m
l)

IL
-6

 (n
g/

m
l)

0

2

4

6

0 2 6

NT

tr

days

T
N

F-
α

(p
g/

m
l)

0

40

80

120

0 2 6

IL
-1
β

(p
g/

m
l)

0

2000

4000

6000

0 2 6

C
C

L
-2

(p
g/

m
l)

0

100

200

300

0 2 6

NT

tr

days

C
C

L
-4

 (p
g/

m
l)

       

FL1 Log

FL
5 

Lo
g

100 101 102 103 104
100

101

102

103

104
22,06% 26,48%

50,70% 0,76%

pErk

C
D

14

2622

51

Patient 4
BRAFwt, KRASG12V

xanthelasma

0.09 0.11

LM16

+-vem

HMECD

pAkt/Akt

pAkt

Akt

0.13 0 0

trametinib

pErk

Erk

pErk/Erk 0.46 0 0.06

+-



Effects of vemurafenib on BRAF-mutated ECD histiocytes: metabolism
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BRAF-mutation and metabolism in ECD histiocytes
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