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COI declaration 
• I have nothing to disclose 
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Langerhans cell histiocytosis (LCH) 
• 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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Diagnosis of LCH 
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CD1a H&E CD207 
Slides courtesly provided by Prof. R. Jaffe, Pittsburg, USA 

Source: Wikipedia 

Histological tissue analysis is mandatory for diagnosis of LCH 
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LCH – organs involvement 
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LCH can affect any organ except of genito-urinary tract and gonads 
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LCH - pathogenesis 
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The hallmark of LCH is hyper-phosphorylation of ERK caused by MAPK pathway activation 



ESCP Webinars 

LCH - pathogenesis 
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Assessment of BRAF mutation load in blood 
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Assessment of BRAF mutation load in blood 
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LCH - classification 
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LCH - history 
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Presentation of LCH 
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Presentation of LCH 
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Presentation of LCH 
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Presentation of LCH 
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Presentation of LCH 
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Diagnostic evaluation 
• Medical history 

– Pain, swelling, skin rashes, ear 
discharge, irratibility, weight loss, loss of 
apetite, poor weight gain, growth 
failure, polyuria, diarrhoea, dyspnea, 
smoke exposure, behavioral and 
neurological changes 

 
 

• Physical examination 
– Rashes, jaundice, pallor, oedema, 

lymphadenopathy, ear, orbit, gum, 
palatal lesions, dentition, soft tissue 
swelling, tachydyspnoea, ascites, liver 
and spleen size, neurological symptoms 
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Diagnostic evaluations 
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Assessments of MS-LCH RO+ 
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Disease activity score for risk organ positive (liver, 
spleen, bone marrow) MS-LCH 
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Response evaluation of LCH 
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Treatment of single-system LCH 
 

• Wait and see 

• Surgery 

• Topical steroids 

• Systemic therapy 

– 3-6 months 
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Treatment of multi-system LCH 
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 LCH   I Study 1991-1995 

 LCH  II Study 1996-2000 

 LCH III Study 2001-2008 

MULTISYSTEM LCH 

(≥ 2 involved organs / systems)   

± “Risk Organs” 

 LCH IV Study 2012- ongoing 

n=1074 
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LCH I study 1991 - 1995 
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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 

LCH II study 1995 - 2000 
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• Focus on risk patients 

– Below 2 years of age at diagnosis 

– Invovement of risk organs (liver, lungs, spleen, 
hematologic system) irrespective of age 

• 279 patients were registerer, 193 randomized 

– Vinblastine, Prednisone 

– Vinblastine, Prednisone, Etoposide 

 

• In multi-variate analysis, age at diagnosis (below 2 years of 
age) had no prognostic significance – the risk group is 
defined by RO+ only 

• RO+ - NAD disease was slightly better in arm B (with 
etoposide) 49% vs. 62% 

– Treatment intensification RO+ patients is resonable 

 

• Treatment duration of 6 months – very high reactivation 
rate 44% 
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LCH III study 2001 - 2008 
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• High risk group RO+-MS-LCH 

– 235 patients were randomized 

• Vinblastine, Prednison, 

• 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) 

 

• Combination of Prednison and 
Vinblastine for 12 months is standard 
therapy for MS-LCH 
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Front-line treatment of LCH 

1st induction 

2nd induction 

Continuation 
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The challanges of LCH 
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Ref.: Gadner H al., Blood, 2013, 121: 5006-5014 

MORTALITY 

 

all MS-LCH  10%  

 

RO+MS-LCH 15% 

 

 

  

MORBIDITY 

 

Reactivations (30-40%) 

Permanent Consequences 

Liver/Lung fibrosis 

Diabetes insipidus 20% 

Anterior pituitary dysfunction 10% 

Neurodegeneration 10% of MS 
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The challanges of LCH, contin. 
• 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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Second line therapies for LCH 
• 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 
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• 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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MAPK pathway inhibitors 

31 

Durham BH. Semin Cell Dev Biol (2018) 
Hutter C & Minkov M., Immunotargets and Therapy, 2016 
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MAPK pathway inhibitors 
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MAPK pathway inhibitors 
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Late consequences of LCH 
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Conclusions 
• 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 
 

• 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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