
Preliminary Results of LCH-III 
and Rationale for LCH-IV

Carlos Rodriguez-Galindo, MD

Department of Oncology

St. Jude Children’s Research Hospital



Eosinophilic Granuloma 

Skin Disease

Poliostotic Bone Disease

Hand-Schuler-Christian

Multi-systemic Disease

Letterer-Siwe

Langerhans Cell Histiocytosis

• Clonal proliferation of Langerhans Cells

• Multiple organs and systems can be involved

• Clinical presentation and outcome very variable



LCH- Studies

• LCH-I

• LCH-II

• LCH-III

• DAL-HX 83/90
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Minkov et al Med Pediatr Oncol 2002 

Response to Initial Treatment in Multisystem LCH



Stratification LCH-III

• High Risk:

– Patients with R.O.

• Low Risk:

– Multi-system without R.O.

– Poliostotic disease

– Skull involvement with intracranial extension



LCH-III
Stratification

• Group 1: Risk Group

– Multi-system disease with 1+ RO involvement

• Group 2: Low-Risk Group

– Multi-system disease without RO involvement

• Group 3:

– Multifocal Bone Disease and Special Sites 
(CNS-risk lesions, vertebral)



LCH III
Treatment

• Group 1: Risk patients

– The Problem: Survival

– The Question: Does the addition of MTX 
improve survival?

– Treatment:

• Randomization PRD+VBL+6-MP +/- MTX

• Duration: 12 months



Arm A

12 months

No Active Disease

Intermediate Response or Worse

12 months

No Active Disease

Intermediate Response or Worse

Arm B

LCH-III Protocol: Group 1 – Multisystem “Risk” Patients

VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5

6-MP 50 mg/m2/d

MTX 500 mg/m2

MTX 20 mg/m2 qwk



LCH III
Treatment

• Group 2: Low-risk patients

– The Problem: Reactivations

– The Question: Does prolongation of therapy 
decrease reactivation rates?

– Treatment:

• PRD+VBL

• Randomization: 6 vs 12 months



LCH-III Protocol: Group 2 – Low Risk Patients

6 months

No Active Disease

Intermediate Response or Worse

12 months

VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5



CNS-Risk Lesions

Facial bones or Anterior or 
Medial Cranial Fossa:

Temporal 
Sphenoidal       
Ethmoidal        
Cygomatic bone      
Orbits 

With intracranial extension                

3 x risk of CNS disease



LCH III
Treatment

• Group 3: MFB and CNS-risk patients

– The Problem: Long-term effects

– The Question: Can chemotherapy decrease 
the incidence of long-term effects?

– Treatment:

• PRD+VBL x 6 months 



6 months

No Active Disease

Intermediate Response or Worse
VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5

LCH-III Protocol: Group 3 – Multifocal Bone Disease and 
Special Sites



START: April 2001

STOP: October 2007  

LCH-III
THIRD INTERNATIONAL STUDY

EVALUATION: September 2008



ACCRUAL
MS SS ALL

UK 25 26 51

USA 112 139 251

Italy 52 37 89

Scandinavia 19 12 31

GPOH 153 327 480

France 51 - 51

Argentina 80 39 119

Spain 22 16 38

Brazil 15 6 21

All 529 602 1131



Multi-System LCH
n=529

Involvement of risk organs
(hematopoietic system, liver, spleen or lungs)

Risk Group
n=269
(51%)

Low Risk Group
n=260
(49%)

yes no



RISK PATIENTS

Involvement of risk organs
(hematopoietic system, liver, spleen or lungs)



RISK PATIENTS

234 pts. randomized 

204 (87%) with information 

at wk 6/12



RISK PATIENTS
PRIMARY ENDPOINT: 

204 patients evaluable

Arm A: 31/102 (30%)
Arm B: 29/102 (28%)

Non-Response in Risk Organs at Week 6/12



Overall Survival in RISK Patients

median observation time 2.7 years

Patients Deaths 3-yrs. pSU

A 115 13 0.87±0.03

B 119 19 0.80±0.04

p=0.236 



LCH III
Treatment

• Group 1: Risk patients

– The Problem: Survival

– The Question: Does the addition of MTX 
improve survival?

– Treatment:

• Randomization PRD+VBL+6-MP +/- MTX

• Duration: 12 months



LCH III
Treatment

• Group 1: Risk patients

– The Problem: Survival

– The Question: Does the addition of MTX 
improve survival?

– Treatment:

• Randomization PRD+VBL+6-MP +/- MTX

• Duration: 12 months

MTX does not improve survival



LCH-III A: n=102, 0.85±0.04

LCH-III B: n=104, 0.82±0.04

LCH-II B: n=74, 0.76±0.05

LCH-II A: n=64, 0.68±0.05

LCH-I B: n=42, 0.70±0.07

LCH-I A: n=45, 0.59±0.07

LCH-I LCH-II LCH-III Arm A Arm B

Improved Survival LCH I Ą III

59% Ą80% with Ăstandardñ therapy



RISK-Reactivations with 12 m 
continuation

reactivations/pts. 1-year cumulative incidence
Arm A: 19/75 0.21±0.05 8 in risk-organs
Arm B: 13/61 0.19±0.06 6 in risk-organs



Reactivations at 2 yrs in LCH I-III

LCH-III A: n=62, 0.30±0.06

LCH-III B: n=61, 0.22±0.05

LCH-II B: n=48, 0.41±0.07

LCH-II A: n=36, 0.38±0.09

LCH-I A: n=23, 0.45±0.10

LCH-I B: n=27, 0.45±0.10

LCH-I LCH-II LCH-III Arm A Arm B



Conclusion RISK

• No significant differences Arm A vs. B with 
respect to response, survival, and 
reactivations

• Improved Survival in LCH III > 80% 

• Possible multifactorial reasons: 
– 2nd course initial treatment (in 60% of pts) 

– Improved supportive care

– Improved salvage strategies

• Reactivation rate with 12 months at 3 y ~ 
30%



LOW RISK 
PATIENTS

MS-LCH without involvement of „RISK“ organs 
(hematopoietic system, liver, spleen or lungs)



LOW RISK PATIENTS
PRIMARY STUDY ENDPOINT

REACTIVATION AFTER 6 MONTHS 

with

6 months vs. 12 months therapy 



LCH-III Protocol: Group 2 – Low Risk Patients

6 months

No Active Disease

Intermediate Response or Worse

12 months

VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5



LR6
6 months

n=97

LR12
12 months 

n=89

Randomized LOW RISK 
n=186



LOW RISK Reactivations after NAD/ADB

2-yrs 3-yrs after Tx-Start
6 months n=34/74    0.43±0.08 0.50±0.08
12 months n=18/64 0.26±0.06 0.35±0.08     p=0.019



1-yrs. pReact 2-yrs. pReact 3-yrs. pReact

Risk A 0.16±0.07 0.32±0.07 0.38±0.07

B 0.12±0.06 0.27±0.07 0.44±0.07

LR 6 0.24±0.08 0.44±0.06 0.55±0.08

12 0.16±0.10 0.30±0.10 0.42±0.10

Continuation of 12 m better than 6 m 
to lower the rate of reactivations



LCH III
Treatment

• Group 2: Low-risk patients

– The Problem: Reactivations

– The Question: Does prolongation of therapy 
decrease reactivation rates?

– Treatment:

• PRD+VBL

• Randomization: 6 vs 12 months



LCH III
Treatment

• Group 2: Low-risk patients

– The Problem: Reactivations

– The Question: Does prolongation of therapy 
decrease reactivation rates?

– Treatment:

• PRD+VBL

• Randomization: 6 vs 12 months

Yes – Longer treatment results in lower reactivation rates



Conclusion LOW RISK

• Significant difference Arm 6 vs. 12 with respect 
to reactivations

• Longer continuation therapy is beneficial

• 12 months continuation therapy 

– ~30% reactivations after 2yrs

– ~ 40% reactivations after 3 yrs

Further improvement needed



LCH-III
Preliminary Results

RISK PATIENTS

OS > 80%

No differences A vs. B
- Response

- Reactivation rates

- Survival

Multifactorial

- Second course of induction

- Improved supportive care

- Improved salvage therapy

Reactivation Rate ~ 30%

LOW RISK PATIENTS

Difference in reactivation rates

- 2 yr RR 6 mo Ą ~45%

- 2 yr RR 12 mo Ą ~30%

Longer duration is beneficial

Further improvement is needed



Future Challenges

• Endocrinologic Sequelae:

– Diabetes Insipidus

– Multiple Endocrinopathies

• Neurologic Sequelae:

– Neuro-degenerative disease

– Intelectual deficits

Low Quality of Life



HS Recommendations

Multi-System LCH (Risk + Low Risk)

12 months

No Active Disease

RO+ AD Better

RO- AD Intermediate

VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5

6-MP 50 mg/m2/d

RO+ Worse

Early switch to Salvage Therapy



12 months?

No Active Disease

Intermediate Response or Worse
VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5

HS Recommendations

Multifocal Bone and Special Sites



AIMS of LCH IV
1. Decrease the frequency of reactivations and   

permanent consequences

- Further prolongation of therapy?

- Addition of 6-MP?

2. Decrease mortality

- Early switch to salvage regimen

- Identification of patients at risk

Disease activity score

3. Investigate LCH CNS disease 

Protocol Under Development

Expected Activation Date Ą 2010



CONTINUATION 
THERAPY QUESTIONS

VALUE OF

• Further THERAPY 
PROLONGATION 

additional 12 months

• Oral 6MP



LCH-IV

PRD-VBL

PRD-VBL-6MP

PRD-VBL

PRD-VBL-6MP

STOP

STOP

12 Months 24 Months

MS-LCH



Factorial Design
Duration

Pulses 12 mo 24 mo

6-MP Yes ¼ ¼ ½

No ¼ ¼ ½

½ ½

Advantage:

• Answer of 2 Questions 

in the absence of interaction for the price of one

• the only way to study interaction 

Question: Is the efficacy of 6-MP independent of treatment duration?

• Standard Arm of LCH-III will be included

•Stopping Rules will be implemented



Langerhans Cell Histiocytosis

• Most important prognostic factors

• Multi-system involvement with organ dysfunction

• Early response to induction therapy

40-60% of MS patients have RO involvement

Hematopoietic:

Hb < 10 g/dl, WBC < 4,000, Plat < 100,000

Spleen:

Palpable > 2 cm

Liver:

Palpable > 3 cm

Liver dysfunction

Lung:

Interstitial disease



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 2 4 6 8 10 12 14 16 18 20

years

p
S

U

Outcome by Risk Organ Involvement 

Hem Only

2 RO

3 RO

Liver Only

Lung Only

Spleen Only

0 RO

Data from LCH Studies
Provided by Vienna Data Center



LCH ïHigh Risk Group

Patients with Risk-Organ Involvement

• 40-50% are poor responders to induction treatment

• 30-40% die due to disease progression

Salvage Strategies

New Regimens Ą LCH-S-2005

HSCT Ą LCH-HCT-2006



LCH-IV

Multi-System LCH

12 months

No Active Disease

RO+ AD Better

RO- AD Intermediate

VBL 6 mg/m2

PRD 40 mg/m2/d x 3

PRD 40 mg/m2/d x 5

6-MP 50 mg/m2/d

RO+ Worse

Early switch to Salvage Therapy
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