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Langerhans cell histiocytosis (LCH) ™=
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(ERN PaedCan)

e Rare clonal myeloid neoplasia where in various tissues aberrant dendritic
cells (that resemble normal skin Langerhans cells) accumulate.

* Incidence 4 -9 per 1 000 000 children at age less than 15
* MAPK pathway alteration

* The clinical course of the disease is variable, from self-limiting disease to
rapidy progresive multi-system disease that might lead to death

* The risk of late-sequalae of the disease
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Histological tissue analysis is mandatory for diagnosis of LCH

Source: Wikipedia

Slides courtesly provided by Prof. R. Jaffe, Pittsburg, USA
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LCH — organs involvement &=
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Paediatric Cancer
(ERN PaedCan)

LCH can affect any organ except of genito-urinary tract and gonads
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The hallmark of LCH is hyper-phosphorylation of ERK caused by MAPK pathway activation
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Figure 4. Activating MAPK Pathway Mutations in LCH.

with specific activating MAPK mutations in a primarily pediatric series from one center.*

As shown in Panel A, canonical MAPK signaling transduces extracellular signal through receptor tyrosine kinase (RTK), which activates
Ras, then RAF, then MEK, and then extracellular signal-regulated kinase (ERK) proteins, which in turn regulate cell-specific nuclear targets
and gene transcription programs. Activating mutations such as BRAF V600E drive constitutive ERK activation and downstream transcrip-
tional targets, including BCL2L1 (up-regulated) and CCR7 (down-regulated). The pie chart in Panel B shows the proportions of cases
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Clinicogenomic associations in childhood Langerhans cell
histiocytosis: an international cohort study

Paul G. Kemps,"g Timo C. E. Zondag,3 Helga B. Arnardottir,” Nienke Solleveld-Westerink,' Jelske Borst,® Eline C. Steer‘lwijk,E
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Assessment of BRAF mutation load in blood

BRAF-V600E expression in precursor versus
differentiated dendritic cells defines clinically
distinct LCH risk groups

Marie-Luise Berres,"2? Karen Phaik Har Lim,* Tricia Peters,”
Jeremy Price,'??* Hitoshi Takizawa,” Héléne Salmon,!-23 Juliana Idoyaga 8910

J. Exp. Med. 2014 Vol. 211 No. 4 669-683
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Assessment of BRAF mutation load in blood ™ ...
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British Journal of Haematology, 2017, 178, 457-467
[oJ]g] research paper

Circulating cell-free BRAFV®%E as a biomarker in children with P=0:07 by log-rank test
Langerhans cell hiStiOCytOSiS 1~ ____ Positive detection > 10~ circulating
v cell-free BRAFV600E
a8 — Negative detection < 10~ circulating
s cell-free BRAFV600E
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LCH - classification
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Definition of risk organ involvement

Di categories:

Definitions:

Single System LCH
(SS-LCH)

One organ/system involved (uni- or multifocal):
« Bone unifocal (single bone) or multifocal (>1 bone)
Skin
Lymph node (not the draining lymph node of another LCH lesion)
Lungs
Central nervous system
Other (e.g. thyroid, thymus)

Hematopoietic
involvement:

(with or without bone
marrow involvement*)

At least 2 of the following:
« anemia: hemoglobin <100 g/L (<10 g/dl), infants <90 g/L (<9.0
g/dl), not due to other causes e.g. iron deficiency
« leukocytopenia: leukocytes <4,0 x10%1 (4,000/uL)
« thrombocytopenia: platelets <100 x10%I (100.000/pL)

Spleen involvement:

« enlargement >2 cm below costal margin in the midclavicular
line**

Multisystem LCH
(MS-LCH)

Two or more organs/systems involved
With or without involvement of “Risk Organs” (e.g. hematopoietic
system, liver, spleen)

10

Liver involvement:

« enlargement >3 cm below costal margin in the midclavicular
line**
and/or
« dysfunction (i.e. hypoproteinemia <55 g/L, hypoalbuminemia <25
g/L, not due to other causes
and/or
« histopathological findings of active disease

*Bone marrow involvement is defined as presence of CD1a positive cells on marrow slides.
The clinical significance of marrow CD1a positivity is still unclear. Hemophagocytosis may be
prominent. In cases of severe progressive disease, prominent hemophagocytosis, as well as
hypocellularity, myelodysplasia or myelofibrosis may be found.

** Enlargement in cm below the costal margin as assessed by palpation is used for
definition of organ involvement.

ESCP Webinars
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Diagnostic evaluation
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° M ed ical h iStO ry :;:I:'pest Mandatory baseline evaluation upon initial diagnosis, progression or
— Pain, swelling, skin rashes, ear
. . ol eye . Complete blood counts:
dlscharger |rrat|b_|||ty, Welght IOSS, IOSS Of « Hemoglobin, white blood cell and differential count, platelet count
apetite, poor weight gain, growth v Esk
failure, polyuria, diarrhoea, dyspnea, Bisod Ghailsty:
smoke exposure behavioral and «  Total protein, albumin, bilirubin, ALT (SGPT), AST (SGOT), alkaline phosphatase, yGT
R 4 e BUN, creatinine, electrolytes
neurological changes « Fenitn

Coagulation studies:
e PT, APTT/PTT, fibrinogen

Early morning urine sample:

° Physica| examination «  Specific gravity and osmolality (morning urine sample)
— Rashes, jaundice, pallor, oedema, Abdominal ultrasound:
|ymphaden0pathy ear Orbit gum e Size and structure of liver and spleen
7 7 7 V4
palatal lesions, dentition, soft tissue Chest radiograph (CXR)
swelling, tachydyspnoea, ascites, liver S ———

and spleen size, neurological symptoms
* Only bone lesions confirmed by x-ray, CT, functional imaging (bone scan or PET), and/or
pathology count for stratification. Marrow signal alterations detected by MRI need confirmation by
x-ray, CT, functional imaging or pathology.
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Table Ill: Laboratory investigations and imaging recommended upon specific
indications

Indication Assessment test
HLA tissue typing

Bi- or pancytopenia, or persistent Bone marrow aspirate & trephine biopsy to also
unexplained single cytopenia exclude causes other than LCH

Risk organ involvement

Definition of risk organ involvement

Liver dysfunction Liver biopsy only recommended if there is clinically

significant liver involvement and the result will alter e H : .
treatment i.e. to differentiate between active LCH and !-Iematopomt_lc At least 2 of the foIIowmg.
lerosing cholangitis involvement: « anemia: hemoglobin <100 g/L (<10 g/dl), infants <90 g/L (<9.0
Lung involvement . Louff dc:? mul':i-riletect?rvo\ums-CT ifdavailab\e ish (with or without bone g/dl), not due to other causes e.g. iron deficiency
to hi t ted e f .
(abnormal CXR or symptoms/signs ﬁ_rﬁ:cr;) Zl‘t}hel?unr;ssu ution computed tomography marrow involvement*) « leukocytopenia: leukocytes <4,0 x1 0% (4,000/pL)
suggestive for lung involvement) . g
« Lung function test (if age appropriate) « thrombocytopenia: platelets <100 x10% (100.000/uL)
Abnormal lung CT AND findings not | « Bronchoalveolar lavage (BAL), >5% CD1a-positive Spleen involvement: . gnle:’gement >2 cm below costal margin in the midclavicular
characteristic for LCH or suspicion cells in BAL fluid is diagnostic in non-smokers line
for atypical infection »_Lung biopsy (if BAL not diagnostic) Liver involvement: « enlargement >3 cm below costal margin in the midclavicular
Suspected craniofacial bone lesions « MRI of head** line**
including maxilla (mandible « CT could be considered in addition, if needed for better
excluded) view of skeletal lesions and/or
» dysfunction (i.e. hypoproteinemia <55 g/L, hypoalbuminemia <25

Suspected vertebral lesions + MRl of spine (to exclude spinal cord compression and g/L, not due to other causes

evaluate soft tissue masses) dr

anasor

Visual or neurological abnormalities

MRI of head**
Neurology assessment

« histopathological findings of active disease

« Neuropsychometric assessment *Bone marrow involvement is defined as presence of CD1a positive cells on marrow slides.
Suspected endocrine abnormality « Endocrine assessment (including water deprivation test The clinical significance of marrow CD1a positivity is still unclear. Hemophagocytosis may be

(i.e. short stature, growth failure, and dynamic tests of the anterior pituitary)

polyuria, polydipsia, hypothalamic e MRl of head*™ prominent. Inj cases of severe progressivz_e disgase, prominent hemophagocytosis, as well as
syndromes, precocious or delayed hypocellularity, myelodysplasia or myelofibrosis may be found.

puberty) and/or Imaging abnormality A . . .

of hypothalamus/ pituitary ** Enlargement in cm below the costal margin as assessed by palpation is used for

Aural discharge or suspected « Formal hearing assessment definition of organ involvement.

hearing impairment/mastoid

N MRI of head**
involvement

CT of temporal bone
Endoscopy and biopsy

Unexplained chronic diarrhea, failure
to thrive or evidence of
malabsorption

* In case of verified LCH in other organs, biopsy is indicated ONLY if the pulmonary findings on CT
are inconsistent with LCH or atypical infection is suspected

**MRI of the brain to be performed according to the uniform requirements specified in Appendix 2

ESCP Webinars *ECHO SIP@ =




19

Assessments of MS-LCH RO+

Table XII: Disease Activity Score (from Donadieu et al.[77])

Variable Modality Score
Pain 1
Bone (a) No pain
Bone (b) Cnmprassmg‘mher organs (orbit or spine)
No compression
Yes
Fi >38.5 °C!
ever ( ) No
Pneumothorax

Lung: iconography

Interstitial lesion on chest x-ray film or lung CT scan
Normal chest x-ray film or lung CT scan

Lung: function

Mechanical ventilation or PFT <50%
Supplemental oxygen or PFT between 50-80%
No dysfunction, no cyanosis, no supplemental oxygen

Skin: area

25%
5-25%
Below 5%

Soft tissue tumor
(including CNS)

5 cm max diameter
2-5 cm max diameter
0-2 cm max diameter

Nodes (> 2 cm)

Yes
No

Liver

Below umbilicus
Enlarged above umbilicus
Not enlarged

Spleen

Below umbilicus
Enlarged above umbilicus
Not enlarged

Liver (enzymes)

>10N
3-10N
<3N

Liver (gamma GT)

>10N
3-10N
<3N

Infusion required in past week

Albumin No perfusion, but < 30 g/L
=30 gL
More than 2 transfusions
Platelet: req in | Tor2 i
past week Low platelet count (PLT < 100 x10%/L), no transfusion
Normal count
more than 2 units (> 20 mlkg/week)
Red cells:

requirements in past
week

1 or 2 units (10-20 mikgiweek)
Hb below 100 gL, no transfusion
No transfusion

crwerlomwrlorwloanloanloanjloanlo2loanlocanlenafo2n|lo2len|e

Network

& Network

Paediatric Cancer

(ERN PaedCan)

Disease activity score for risk organ positive (liver,
spleen, bone marrow) MS-LCH

Pediatr Blood Cancer 2004;43:770-776

774 Donadieu et al.

100 -

Score 0-1-2

75
Score 3-6

Score > 6

% of survival
g
1

Log rank test: p<0.0001

25

T T T T T
10
Years since LCH diagnosis

Fig. 3. Six hundred twelve patients with Langerhans cell histiocytosis (LCH). Kaplan—Meier plot. Survival according to the maximum score.
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Response evaluation of LCH *&=-
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Table II: Definition of response categories

Response category Definition

° Com p|ete disease reSO|Uti0n (NAD) Table IV: Response assessment in LCH
R it " .
B ETTER R . AD b (;Ss';mes:a‘;a egory Disease severity score
L eg reSS|0n ( etter) ® Non-Active Disease Absolute Score 0-1
5 !
INTE RM E D IATE ° Sta ble (u ncha nged) ‘g. AD better gb;g_uézl\s',ac;;eei-aTIuAal;iig)ndecrease of 24 points compared
H * . - Absolute S 2-7 AND d f <4 points
WO RS E ® Prog ression ﬁ AD intermediate Abng:: szgi >7 AND meic"rs::es:sg of sgt?rlz cucr‘rrlpared to
g pre-salvage evaluation
* Progression of skeletal lesions is defined as unequivocal enlargement of the size of existing | £ D worse Any increase of score compared to pre-salvage
" o . " o . " luati
lesions and/or appearance of new lesions; in patients with risk organ involvement the overall | 2 i

response (and hence the therapeutic decision) depends on response in risk organs.
Those categories do not apply for evaluation of severity and response in neurodegenerative
CNS LCH (ND-CNS-LCH).

s
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Single System LCH

° Wa|t and see P T e —

Bony LCH Cutaneous LCH LN LCH

‘L ‘—;
* Surgery —— m—— |

* Topical steroids J- l
e Systemic therapy

— 3-6 months _ .
Figure 1. Treatment approach to single-system LCH

Systemic therapy '7

Local or systemic
therapy
Surgery

Local therapy,
«wait & see»
Systemic therapy
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Treatment of multi-system LCH e

MULTISYSTEM LCH
(2 2 involved organs / systems)
+ “Risk Organs”

v" LCH IStudy 1991-1995

HISTIOCYTE 2
SOCIETY:

v LCH 1l Study 1996-2000 1=1074

v LCH Il Study 2001-2008

Q LCH IV Study 2012- ongoing
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523 patients were registered
— 210 had MS-LCH, 143 were randomized

* Vinblastine
* Etoposide

Treatment duration 24 weeks

Vinblastine and Etoposide are equally
effective as single drugs

— But failure to provide adequate disease control

Poor prognosis in RO+ LCH (liver, lungs,
spleen, hematologic system)

Response at week 6 is strong and
independent prognostic factor

ESCP Webinars

a ric Ca:
(ERN PaedCan)

A A A A A A A 'y
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000

1234 1wk 2wk 3wk 4wk 5wk 6wk // 24 wkl

VBL 6mg/m2 i.v.bolus, day 1, weekly
HDMP 30 mg/kg/d i.v. oneinitial bolus day 1,2,3

O« Op

VP -16 150 mg/m2/d, 1h - infusion, day 1,2,3, g3 weeks
HDMP 30 mg/kg/d i.v. one initial bolus day 1,2,3

Fig I. LCH- study protocol. VBL Vinblastine; HDMP high-dose methylprednisalone: VP vincristine
.

1'}%
Y-
I Yk
0874 M o — H I HHH A =l H= b == = =44
s
2 i
£ 06] §
LA
£os i
=
3
a 0.2
log rank test: p<0.001
0.0 + + + + + } + {
1 2 3 4 5 -3 7 8
years
Fig 2. Survival in LCH-I related to response to treatment at week 65 e represents respon-

ders (n= ?I! 6), 3 years pSU = 094+UO.> dashed line represent: (ened\ateepo nders (n
32/41), 3 years pSU = 0.77 £ 007, dotted line represents non-f espmde = 10/25), 3 year spSJ

=034 0.0, €CHO “Pg Srama




St d

\ European
[ I

Vv Reference
000’ Network
S l I y - i o

# Network
Paediatric Cancer
(ERN PaedCan)

. Focus on risk patients
— Below 2 years of age at diagnosis

— Invovement of risk organs (liver, lungs, spleen, LOH-I -STRATIFICATION & THERAPY PLAN
hematologic system) irrespective of age
INITIAL TREATMENT CONTINUATION TREATMENT
* 279 patients were registerer, 193 randomized RISK GROUP
— Vinblastine, Prednisone A A A A A A A A A

&= = ==
. |- =

— Vinblastine, Prednisone, Etoposide

=

. . . . . v v v v v v v v v
. In multi-variate analysis, age at diagnosis (below 2 years of A A D A A A A A A
age) had no prognostic significance — the risk group is 8 - e \—
defined by RO+ only oz & 6 I \\13 2
) X . X week FU week FU FU FU
* RO+ - NAD dlsease was Sllghtly better inarm B (Wlth [0 PoN domgm2doraly  day1-28 Gweeke'.waluamm‘- PDN 40 mg/m2/d orally day1-5 of week 9,12,15,18,21.24
etopOSIde) 49% VS. 62% afterwards weekly reduction
. e . . . v VP 16 150 mg/im2 60-min. infusion v VP 16 150 mg/m2 60-min. infusion  day 1of week 9,12,15,18,21,24
—  Treatment intensification RO+ patients is resonable day 18,15,22.29,36
A VBL 6mg/m2 iv.beolus day1,8,1522,29 36 A VBL 6 mg/m2/div. bolus day 1 of week 9,12,15,18,21,24

[ ] 6MP somgm2/dorally  week 6-24

. Treatment duration of 6 months — very high reactivation
rate 44%
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e High risk group RO+-MS-LCH A'_'mf‘“E': i
i : X I | —— —
— 235 patients were randomized et st 8
(RN RN e SRS s
* Vinblastine, Prednison, B-E £ g Lo '
* Vinblastine, Prednisone, Methotrexate =

— Addition of methotrexate did not bring any
advantage
*  Low risk group RO- MS-LCH
— 187 patients were randmized
* Vinblastine, Prednison — 6 vs. 12 months

—  Prolongation of maintenance therapy to 12 months
reduced rectivation (37% vs. 54% at 5 years)

Survival
=

e Combination of Prednison and
Vinblastine for 12 months is standard
therapy for MS-LCH

Reactivations
.

25 ESCP Webinars
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1st induction

2nd induction

Continuation

Network

Front-line treatment of LCH ™ ==

& Network
Paediatric Cancer
(ERN PaedCan)

VBL 6 mg/m?i.v.bolus I l l l l l

PRED 40 mg/m?/day Time point Response Recommendation
after week 4 Go to continuation treatment

Week 1 2 3 4 5 6

VBL 6 mg/m?i.v.bolus l l 1 l l 1

PRED 40 mg/m?/day

WEZ S M E O N .

Week 7 8 9 10 " 12

AD-Better
AD-Intermediate

NAD or AD-Better

—Go to inititial course 2

Consider a salvage option

—*Go to continuation treatment

AD-Intermediate

——Consider a second-line option

Consider a salvage option

Figure 2. Initial treatment for multisystem LCH Change treatment only for

Week 23-52 3
progression or relapse
Non-active disease STOP treatment, follow-u
VBL 6 mg/m?i.v.bolus [ 1 l 1 Week 52 P
Active disease Consider other treatment

PRED 40 mg/m?/day
orally; day 1-5 q 3 week
I t t t t t t t 4 t t 1 d
Week 7 8 9 10 1" y 13 49 50 51 52

Figure 3. Continuation treatment for multisystem LCH

s
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The challanges of LCH

MORTALITY MORBIDITY
all MS-LCH  10% Reactivations (30-40%)
Permanent Consequences
Liver/Lung fibrosis
Diabetes insipidus 20%
Anterior pituitary dysfunction 10%
Neurodegeneration 10% of MS

RO*MS-LCH 15%

A Survival in RO+patients B Reactivations after NAD in RO+patients

pSU

i 104

B T Y LCH- 09

. N 08+

o \h"‘-m 074
i -n-kg;-'--qd- )

t
LCH-I

o
[
5
s
=
3
@
&
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The challanges of LCH, contin. &
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Risk organ involvement at diagnosis and no response to
6 weeks of induction therapy

— survival about 50%
Multiple-relapsing low-risk LCH

Pulmonary descrutive LCH, sclerosing cholangoitis, LCH
reactivation presenting with diabetes insipidus,
neurodegenerative CNS-LCH
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. Repetition of front-line regimen

. Vincristin, Prednison, Cytosin-Arabonosid (Ara-C)
—  studied in LCH-IV trial

. Cytosin-Arabinosid for low-risk non CNS-LCH and CNS-LCH

. 2-cholorodeoxyadenosin (2-CDA) for recurrent low-risk LCH

. Clofarabine for recurrent low-rik LCH or relapses in risk organs

. Bisphosphonates for reccurent skeletal LCH

. Indomethacin

. High-dose 2-CDA + AraC as a salvage therapy for high-risk RO+ LCH with organ dysfunction
. MAPK pathway inhibitors
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Second line therapies for LCH * ==

* LCH-S-98
— Cladribine (2-CdA) therapy

RO- MS-LCH —response 62%
RO+ MS LCH — response 22%

* LCH-S-2005
— High-dose Cladribine and Cytarabine +
maintenance therapy
— RO+ MS refractory LCH
— 85% of survival, but highly toxic

— In experienced hands, the best current salvage
treatment for high-risk LCH
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General structure
‘of the protocol

twice a day /IV 2 hours/day
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Initial therapy Course 1 Caurse 2
——
2 CDA: 9mg/m* IV 2 hours | ]
Ara-C 500 mg/m? e [

Duration & months

Duration 1 year

VBL and 5 days steroid every 2 two weeks: 12 courses

& MP daily + MTX per o3 once a weak

& MP daily + MTX por os once a week

Figure 1. Study flowchart showing decision points after the first 2 therapeutic courses. The cumulativ
the initial course.

had a good response to the

& dose of cladribing in this protocol was 120 mg/m? if the patient
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. Fusions: BRAF,

z' RAF .'I =e.g. vemurafenib, dabrafenib

J_&-g. trametinib, cobimetinib

BRAF V600E BRAF Indels

!

’l- feetee

MAP2K1

Durham BH. Semin Cell Dev Biol (2018)
Hutter C & Minkov M., Immunotargets and Therapy, 2016
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MAPK pathway inhibitors

® Vemurafenib for Refractory Multisystem
-Langerhans Cell Histiocytosis in Children: An
= International Observational Study

Jean Donadieu, MD, PhD'; Islam Amine Larabi, MD?; Mathilde Tardieu, MD?; Johannes Visser, MD*; Caroline Hutter, MD%;

Elena Sieni, MD®; Nabil Kabbara, MD”#; Mohamed Barkaoui, MSc'; Jean Miron, MSc'; Frangois Chalard, MD'; Paul Milne, MD, PhD?;
Julien Haroche, MD, PhD*°; Fleur Cohen, MD'®; Zofia Hélias-Rodzewicz, MD'*; Nicolas Simon, MD'?; Mathilde Jehanne, MD**;
MD'?; Pascale Schneider, MD'®; Geneviéve Plat, MD'’;

Alexandra Kolenova, MD'*; Anne Pagnier, MD*; Nathalie Aladjidi,

Anne Lutun, MD'*; Anne Sonntagbauer, MD'?; Thomas Lehmbecher, MD'*; Alina Ferster, MD**; Viktoria Efremova, MD*';
Martina Ahlmann, MD**; Laurence Blanc, MD**; James Nicholson, MD*; Anne Lambilliote, MD**; Houda Boudiaf, MD**;

Andrej Lissat, MD*; Karel Svojgr, MD?’; Fanette Bernard, MD?*; Sarah Elitzur, MD**; Michal Golan, MD*°; Dmitriy Evseev, MD*';
Michael Maschan, MD*'; Ahmed Idbaih, MD, PhD*; Olga Slater, MD**; Milen Minkov, MD®; Valerie Taly, MD, PhD**;

Matthew Collin, MD, PhD?; Jean-Claude Alvarez, MD, PhD?; Jean-Francois Emile, MD, PhD'*; and Sébastien Héritier, MD, PhD'-!*
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MAPK pathway inhibitors

Dabrafenib, Alone or in Combination With Trametinib, in BRAF
V600-Mutated Pediatric Langerhans Cell Histiocytosis € blood

James A. Whitlock," Birgit Geoerger,? Ira J. Dunkel,® Michael Roughton,* Jeea Choi,®
Lisa Osterloh,® Mark Russo,® Darren Hargrave”

advances

Table 3. BRAF V600-mutant LCH efficacy summary by investigator assessment

Category CDRB436A2102 CTMT212X2101
(dabrafenib monotherapy) (dabrafenib + trametinib)
(n=13) (n=12)

Best overall response, n (%)*

Complete resolution 6 (46.2)
Regressive disease 4(30.8)
Stable disease 3(23.1)
Progressive disease 0
Missing 0
Objective response rate (95% Cl), % 76.9
(46.2-95.0)
Median duration of response (95% Cl), NR (11.1-NR)
months
12-month rate (95% CI), % 90 (40-100)
24-month rate (95% Cl), % 90 (40-100)

LCH indicates Langerhans cell histiocytosis; and NR, not reached

33

4(33.3)
3(25.0)
3(25.0)

0

2(16.7)"

58.3
(27.7-84.8)

NR (NR-NR)

100 (NR-NR)
100 (NR-NR)
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Figure 2
A. CDRB436A2102 (dabrafenib monotherapy)
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B. CTMT212X2101 (dabrafenib plus trametinib)
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Late consequences of LCH ™=

TABLE I. Percentage of LCH Subjects Reported With PC Overall and by System Involvement™* *

% With sequelae »

Diabetes insipidus

Single system (n=74) Multisystem (n = 108) Total (n=182) § N Neuralogical consequernices
Permanent consequence Yes (n) N/A® Yes (n) N/A® Yes (n) N/A®
Diabetes insipidus — 4 40 (43) 2 24 (43) 3
Orthopedic abnormalities 20 (15) 4 20 (22) 8 20 (37) 7
Hearing loss — 1 22 (24) 7 13 (24) 5 coor s s
Neurological consequences 3(2) 12 17 (18) 10 11 (20) 11
Growth retardation 1(1) 8 15 (16) 9 9(17) 9 b
Ophthalmologic problems 3(2) 23 11(12) 23 8 (14) 23 -
Teeth loss 4 (3) 13 9 (10) 15 7 “3) 14 Orthopedic abnormalities
Pulmonary consequences — 1 7(8) 3 4(8) 2 B -
Skin problems — 7 4(4) i) 2(4) 6
Hepatic consequences — 3 — 2 — 2 %: ) ) T Growth retardation
Total 24 (18) 71 (77) 52 (95) H
*Information is also provided on the percentage of cases for whom the referring center was not able to
confirm the presence or not of the specific PC.

“Not available: includes missing data and don’t-know.

years

Pediatr BlOOd Cancer 2004;42:438—444 Fig. 1. Plots for cumulative risk estimates for the development of

specific permanent consequences (PC) among 182 Langerhans cell
histiocytosis (LCH) subjects with more than 3 years of follow-up.
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* Langerhans cell histiocytosis is a rare myeloid neoplasia
— constitutive ERK activation

*  MAPK pathway genotyping should be performed

— monitoring disease activity, treatment response and indication of targeted therapy

* Front-line treatment for MS-LCH is a combination of Vinblastin and steroids given
for 1 year

e Various second-line therapies can be used including chemotherapy, anti-
inflamatory drugs, bisphosphonates, MAPK inhibitors

* The risk of late sequalae of the LCH
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