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ABSTRACT 

Objective: To find out the clinical manifestations, treatment given and outcome of children with diagnosis of Langerhans cell 
histiocytosis. 
Study Design: Retrospective observational study. 
Place and Duration of Study: Shaukat Khanum Cancer Hospital, Lahore Pakistan, from Jan 2005 to Dec 2015. 
Methodology: Medical charts were reviewed in detail along with the available imaging for the patients. The data included age 
at the time of diagnosis, extent of the disease, involvement of risk organs, treatment given, response at 6th week of chemo-
therapy and at the end of the treatment, and outcome in terms of disease progression during the treatment, relapse of disease 
on follow up and cause of death either due to treatment related mortality or disease complications. 
Results: There were 29 patients, 12 patients (41%) had single system and 17 (58%) had multisystem involvement. 7 patients 
(41%) had risk organ involvement in the multisystem group. All the patients of multisystem and 6 patients of single system 
were treated according to the Langerhans cell histiocytosis III protocol. Commonest sites of involvement were bone in 22 
(75%), followed by lymph nodes in 18 (62%) patients. Disease relapse was seen in 6 patients and all of them had multisystem 
disease. Mortality was observed only in multisystem Langerhans cell histiocytosis patients and more than 50% were risk 
organ positive. 
Conclusion: Langerhans cell histiocytosis is a highly heterogeneous disease. Some forms are curable without chemotherapy, 
while the multisystem disease requires aggressive treatment. However, despite intensive treatment, the multisystem disease 
and risk organs involved have poor prognosis. In our study, overall survival and event free survival in multisystem 
Langerhans cell histiocytosis is lower as compared to the Western literature. 
Keywords: BRAF mutation, Multi system langerhans cell histiocytosis, Risk organ, Single system langerhans cell histiocytosis. 
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INTRODUCTION 

Langerhans cell Histiocytosis (LCH) is an inflam-
matory myeloid neoplasm with deposition of abnor-
mal Langerhans cells in different organs.1 Previously 
LCH was thought to be caused by immune dysregula-
tion, however, after the recent discovery of BRAF on-
cogenic mutation, in more than half of the LCH pati-
ents it has now been called clonal myeloid neoplasm.2 

LCH is a very rare disorder with the annual inci-
dence of 5-6 cases per million in children.3 Most com-
mon sites of involvement arebones, skin, lymph nodes, 
lungs, liver, spleen, bone marrow and brain.4 It has a 
wide spectrum of clinical manifestations ranging from 
localized self-limited disease to rapidly pro-gressive 
and disseminated multisystem disease that might lead 
to death.5 At present, LCH is classified based on the 
extent of organ systems involved at diagnosis. Single 
system disease (SS-LCH) (involvement of one organ or 

system) most commonly involves skin and bone but 
can involve other organ systems as well. Single system 
involvement can be unifocal or multifocal in nature 
and have an excellent prognosis but patients with 
multisystem disease (MS-LCH) (involvement of two or 
more risk organ systems) have an unpredictable course 
and is associated with a poor prognosis.6 

Treatment of LCH depends on the site and extent 
of disease at diagnosis, it may include clinical examina-
tion and observation on follow up, surgery, systemic 
chemotherapy or radiotherapy.7 The aim of the study 
was to find out the clinical manifestations, treatment 
given, response to the treatment and clinical outcome 
in children with the diagnosis of LCH. 

METHODOLOGY  

This analysis wasa retrospective review of the 
children registered at the Shaukat Khanum Memorial 
Cancer Hospital Lahore, with a biopsy-proven diagno-
sis of LCH, from January 2005 and December 2015. 
Institutional Review Board approval was obtained 
(IRB Ltr No. Exmpt-05-06-18-01) and 29 patients were 
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included in this study using the non-probability conse-
cutive sampling technique. 

Inclusion Criteria: Patients of either genderwith bio-
psy-proven diagnosis of Langerhans cell histiocytosis 
(LCH) were included. 

Exclusion Criteria: Patients of more than 18 years of 
age were excluded. 

Medical charts were reviewed in detail along with 
available imaging for these patients. The data included 
age at the time of diagnosis, extent of the disease (sin-
gle or multi-system), involvement of risk organs (liver, 
lungs, spleen and hematopoietic system with or with-
out bone marrow involvement), treatment given, res-
ponse to chemotherapy on reassessment, at 6 week of 
initial course 1 and at the end of treatment and out-
come in terms of disease progression during the treat-
ment, relapse of the disease on follow upand cause of 
death either due to treatment related mortality or 
disease complications. 

All the patients were evaluated with the help of 
history, physical examination, complete blood count, 
serum electrolytes,urine analysis, skeletal survey, chest 
x-ray, liver function tests, bone marrow aspiration (in 
the case of bicytopenia or pancytopenia), abdominal 
ultrasonography (USG) and cranial computerized tom-
ography (CT) scan. Magnetic resonance imaging (MRI) 
was done only for thecases where there were neuro-
logical symptoms or suspicion of lesion on skull and 
spinal X-ray. Positive emission tomography (PET-CT) 
was performed in only 2 cases and Deauville scoring 
was done for the metabolic activity. 

All the patients who received chemotherapy were 
treated on LCH III protocol 8and as per the protocol, 
the patients with a single or multifocal bone lesion, 
isolated skin or solitary lymph nodeor CNS involvem-
ent were regarded as single-system disease (SS-LCH). 
Involvement of more than one system with or without 
risk organs involvement (liver, spleen, lungs, hemato-
poietic system with or without bone marrow involve-
ment) is defined asmultisystem disease. Liver dysfunc-
tion is defined as hypoproteinemia <5.5 g/dL and 
hypoalbuminemia <2.5 g/dL, not due to other causes. 
Hematopoietic system dysfunction is defined as hemo-
globin levels <10g/dL and/or platelet count <100 × 
109/L and/or total leukocyte count <4×109/L. Treat-
ment includes local surgery, systemic chemotherapy, a 
combination of these modalities or observation only. 

Chemotherapy given in SS-LCH with multifocal 
bone disease, CNS lesion risk (lesion in the orbital, 

temporal/mastoid, sphenoidal, zygomatic, ethmoidal 
bones, maxilla, sinuses or anterior or middle cranial 
fossa, with intracranial soft tissue extension) and in 
patients with multi-system disease with or without 
risk organ involvement. Re-assessment is done after 
initial course 1 after 6 weeks as per LCH III protocol.8 
Disease response is usually classified as 1) Active Dis-
ease (AD) better, incase of regression of the diseaseor 
no active disease (NAD) with resolution of all signs 
and symptoms, 2) AD worse, in case of progression of 
the disease, 3) AD intermediate, in case of stable or 
mixed response with new lesions at one site and reg-
ression at another site. 

Patients with MS-LCH received initial course 1 
for 6 weeks and were continued on Continuation che-
motherapy if they had NAD after initial course 1 and 
those who had AD better or AD intermediate, received 
initial course 2 for 6 weeks and re-assessed after 12 
weeks, and were continuedon continuation chemothe-
rapy for 12 months from the start of the treatment if 
they were AD better or NAD. Those who had AD in-
termediate or AD worse after 12 weeks of initial course 
1 and 2, treatment escalated to salvage regimen as per 
the LCH III protocol schema (Table-I). 

Patients with SS-LCH received IC-1 for 6 weeks; 
they were then continued on maintenance chemothe-
rapy for 12 months from the start of the treatment if 
they had NAD or AD better, second course of induc-
tion was given only in case of AD worse or interme-
diate (Table-I). 

Initial course 1 consists of oral prednisone 40 mg/ 
m2 divided in 3 doses daily for 4 weeks then tapering 
in 2 weeks and injection vinblastine 6 mg/m2 day 1 of 
every week for 6 weeks. 

Initial course 2 consists of oral prednisone in 3 
divided doses for 3 days every week, from week 7-12 
and injection vinblastine, day 1 of week 7-12. 

Continuation treatment is for 12 months which 
consists of oral 6-mercaptopurine 50 mg/m2 daily and 
oral prednisone 40 mg/m2 in 3 doses, day 1-5 every 3 
weeks, injection vinblastine 6 mg/m2 day 1 every 3 
weeks. 

Salvage regimen consists of6 or 12 weeks course 
of initial chemotherapy depending on response at 6 
weeks, patients who had NAD after initial course 1 
were continued on continuation chemotherapy for 12 
months and those who had AD better or intermediate 
received second course of initial chemotherapy for 
another 6 weeks. 
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Initial courses 1 and 2 consist of oral prednisone 
and injectionvinblastine doses same as above with 
methotrexateinfusion 500 mg/m2 day 1 of week 1, 3, 5.  

Continuation treatment consists of oral 6-mercap-
topurine, prednisone and methotrexate (20mg/m2 once 
weekly until the end of month 12). Doses and schedule 
of 6-mercaptopurine and prednisone is same asabove 
described in continuation chemotherapy for MS-LCH. 

Four patients of MS-LCH without risk organ 
involvement initially treated on LCH III protocol, after 
disease relapse, treated on LCH IV protocol stratum II, 
consist of initial chemotherapy of oral prednisone, in-
jection vincristine and cytarabine for 12 weeks and 
continuation chemotherapy with oral 6-mercaptopu-
rine and methotrexate and the total duration of treat-
ment was 2 years. 

All the patients with SS-LCH and MS-LCH were 
followed after completion of treatment every 4-6 weeks 
for one year then 6 monthly up to 3-5 years, with clini-
cal examination, blood tests, x-rays of bony lesions, ul-
trasound if there was involvement of liver and spleen 
and MRI brain in case of diabetes insipidus or CNS 
risk lesions. 

Statistical analysis was carried out using the 
Statistical Package for social sciences (SPSS) version 23. 
Kaplan Meier was used to estimate the overall and 
event free survival (EFS). Overall survival (OS) was 
calculated as time from diagnosis to death or last visit. 
EFS was calculated as time from diagnosis to death, 
progression of the disease or relapse, which ever came 
first on last visit. 

RESULT 

There were 29 patients including 21 male (72.4%) 
and 8 female patients (27.6%). The mean age at diag-
nosis was 6 ± 3.8 years. Four patients (13.7%) were 
under the age of 24 months andall of them had multi 
system disease. There wasone twin pair in the study 
group. 

The most common complaint at the time of 
presentation was lymphadenopathy followed by bone 
pain and fever shown in the Table-II. 50% Unifocal 

Table-I: Treatment plan for multi-system and single system 
langerhans cell histiocytosis. 
 

Multisystem Langerhans Cell Histiocytosis 

Interval Evaluation Response Therapy 

Week 6 
After Initial 

Course-1 

No Active 
Disease 

Continuation 
treatment 

Better 
Initial treatment 

course 2 

Intermediate 
Initial treatment 

course 2 

Worse Salvage 

Week 
12 

After Initial 
Treatment 
Course 2 

No Active 
Disease 

Continuation 
treatment 

Better 
Continuation 

treatment 

Intermediate Salvage 

Worse Salvage 

Week 
24 

During 
Continuation 

Treatment 

No Active 
Disease 
Better 

Continuation 
treatment 

Intermediate 
without 

Risk organ. 
intermediate 

with Risk 
organ. 

Continuation 
treatment 

 
Salvage 

Worse 
without 

Riskorgan. 
Salvage 

Worse with 
Riskorgan 

Salvage 

At 12 
Month 

End of 
Continuation 

Treatment 

No Active 
Disease 

Stop treatment 

Single System Langerhans Cell Histiocytosis 

Week 6 
After Initial 

Course-1 

No Active 
disease 

Continuation 

Better Continuation 

Intermediate 
Initial treatment 

course 2 

Worse 
Initial treatment 

course 2 

Week 
12 

After Initial 
Course-2 

No active 
disease 
Better 

Continuation 

  Intermediate Continuation 

  Worse Salvage 

 

Table-II: Presentingcomplaints of patients at presentation. 

Presenting Complaints n (%) 

Lymphadenopathy 
Bone pain /pain in extremity 
Fever 
Orbital/para orbital mass with proptosis 
Swelling at maxilla 
Scalp swelling 
Ulcerative skin lesion at labia majora 
Dermatitis  
Supraclavicular Mass 
Ulcerative perianal skin and muscle 
Retro auricular swelling with hard palate 
involvement. 
Abdominal Distention  
Diabetes insipidus 
Ear Discharge 
Inguinal mass  

14 (48%) 
6(20.6%) 
4 (13.7%) 
2 (6.8%) 
1 (3.4%) 
2 (3.4% 
1 (3.4%) 
1 (3.4%) 
1 (3.4%) 
1 (3.4%) 

 
1 (3.4%) 
2 (6.8%) 

3 (10.3%) 
1 (3.4%) 
1 (3.4%) 
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bone involvement was seen in 3 patients and multi-
focal bone involvement was seen in 3 patients, lymph 
node involvement in 5 patients (41%), whereas 1 
patient had isolated ulcerated skin lesion on genitalia 
(8.3%). 

Single system involvement at the time of diag-
nosis was present in 12 patients (41%), their clinical 
features are shown in Table-III(A). Most common sys-
tem involved were bones in 6 patients. Seventeen 
patients (58%) had multisystem disease. 

Of the 17 patients with MS-LCH, bones were  
most frequently involved in 94% of patients, with skull 
(52%) being the most common. Lymphnodes were 
involved in 76% of patients. Hypothalamus-pituitary 
axis was involved in 4 (23%) patients, 2 (11%)at the 
time of presentation whereas 1 (6%) patient developed 
CNS lesion on relapse and another one in disease 
progression. 

Seven patients (42%) presented with risk organ 
involvement, the most common site was hematopoietic 
system in 4 patients (23%), out of which bone marrow 
involvement was positive in 3 patients (17%). Liver 
involvement was seen in 3 patients (17%), 2 patients 
(11%) presented with hepatomegaly with hepatic dys-
function while 1 (6%) patient had hepatic dysfunction 
only. More than one risk organ involvement was seen 
in 3 patients. Risk organ involvement distribution is 
described in detail in Table-IIIB. 

Figure-1, shows that in SS-LCH, out of 12 pati-
ents, 3 were with multifocal bone disease, 1 with ulce-
rative skin lesion at labia majora (painful and progres-
sive lesion), and 2 with CNS risk lesion and were trea-
ted with systemic chemotherapy, whereas 50% of pati-
ents were monitored clinically on follow up without 
any therapy. Those who received systemic chemothe-
rapy, at re-assessment after initial course 1 (6 weeks),    
1 of them had NAD, while 5 patients (83%) had AD 
better. All the patients were continued on continuation 
treatment for 12 months.At the end of treatment re-
assessments cans after 12 months showed that all of 
them (100%) had complete regression of disease. No 
disease recurrence or relapse was seen in all patients 
with single system disease until last follow up. In MS-
LCH, there were 10 patients (58.8%) without risk organ 
involvement. AD better was achieved in 9 patients and 
1 patient had AD intermediate at reassessment after 6 
weeks of initial course of chemotherapy. At the end of 
treatment re-assessment, 9 patients (90%) were in com-
plete remission while one of the patient had disease 
progression whoinitially presented with multifocal 

Table-III(A): Clinical characteristics of patients with 
langerhans cell histiocytosis. 

 
Single System 

Langerhans cell 
Histiocytosis 

Multi system 
Langerhans Cell 

Histiocytosis 

No. of Patients 12 (41%) 17 (58.6%) 

Gender 
Distribution 

Males: 
10 (83%) 

Females: 
2 (16.6%) 

Male: 
11 (64.7%) 

Female: 
6 (35%) 

Age at Diagnosis 

0-2 years - 8 ( 47%) 

2-10 years 8 (66.6%) 9 ( 52.9%) 

>10 years 4 (33.3%) - 

Site of Involvement 

Bone n=22 6 (50%) 16 (94%) 

Unifocal n=10 3 (50%) 7 (44%) 

Multifocal n=12 3 (50%) 9 (52.9%) 

Skull Lesion 
n=11 

2 (33%) 9 (52.9%) 

Lymph nodes 
n=18 

5 (41%) 13 (76%) 

Skin n=3 1 (8.3%) 2 (11%) 

Multi-system 
Langerhans Cell 
Histiocytosis 
with Risk Organ 
Involvement 

- 7 (41%) 

Lungs - 2 (11%) 

Liver - 3 ( 17%) 

Spleen - 2 (11%) 

Hematopoietic 
system without 
bone marrow 
involvement 

- 1 ( 6%) 

Hematopoietic 
system with 
Bone marrow 
involvement 

- 3 ( 17%) 

CNS involvement 
at presentation 

- 2 (11%) 

Lab Results 

Anemia HB <10 - 2 (6.8%) 

Bicytopenia - 2 (6.8%) 

Pancytopenia - 1 (3.4%) 

Elevated 
Transaminase  

- 3 (10%) 

Hypoalbuminemia - 3 ( 10%) 

Hyperbilirubinemia - 3 (10%) 

Table-III(B): Risk organ distribution in 7 patients with 
multi-system langerhans cell histiocytosis. 

Risk Organs 0 1 02 03 04 05 06 07 

Liver  +ve +ve  +ve    

Hematopoietic system 
Bone Marrow positive 

+ve +ve +ve     

Hematopoietic system 
Bone Marrow negative 

   +ve    

Spleen    +ve +ve   

Lungs      +ve +ve 
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bone lesion with pituitary involvement and diabetes 
insipidus. The patient escalated tosalvage chemothe-
rapy but died during initial course1 due to disease pro-
gression. Of the 10 patients without risk organ involve-
ment, disease relapse was seen in 3 patients (30%) after 
the 1st line of chemotherapy, one of them relapsed at 
19-months post treatment in CNS and developed dia-
betes insipidus during the treatment. He was treated 
with cytarabine (150 mg/m2/day) for 1 year and had 
been in remission until the last follow up. The other 
two who relapsed within one year of the end of thera-
py, were treated on LCH IV protocol stratum-II. One 
patient is under treatment while another one has com-
pleted the treatment and is in remission till last follow 
up. There were 7 patients (41%) with risk organ invol-
vement including the twin sisters. On reassessment 
after initial course 1, response was AD better in 5 pati-
ents (71%) and AD worse in 2 patients (28.7%), the 
twin sisters were escalated to salvage arm of treatment. 
At the end of the treatment after 12 months, complete 
remission was achieved in 6 patients (85.7%) whereas 
one patient continued to have disease progression des-
pite receiving chemotherapy, escalated to salvage che-

motherapy but unfortunately died due to extensive 
disease progression involving the liver, spleen, bone 
marrow and central nervous system. Disease relapse 

was seen in 3 patients with risk organ involvement 
(42.8%), Two of these were twin sisters and had more 
than one risk organ involvement (liver & hematopoie-
tic system) and at 6 week of re-assessment scan, both   
of them had AD worse. They were escalated to salvage 
chemotherapy for 12 weeks and then continued to 
continuation therapy for 1 year but unfortunately both 
patients relapsed within one year of completion of 
treatment. They were treated with LCH IV protocol 
stratum II and now both the patients are in remission 
for the last 5 years. One patient with lungs as risk 
organ involvement had relapsed within one year after 
completion of chemotherapy, however, the family 
didn’t want to pursue further treatment and left 
against medical advice. Two patient with risk organ 
involvement died, one had extensive disease progres-
sion during the treatment and another one was an 
infant (9 months old) who presented with orbital mass 
with splenic involvement. He died due to pneumonia 
worsened to septicemia. 

Of the total 29 patients, 4 patients (13.7%) had 
diabetes insipidus and all of them had multisystem 
disease, out of which 3 patients presented with diabe-

tes insipidus at the time of presentation, one patient 
had pituitary involvement and one had hypothalamus 
involvement at diagnosis and one presented with 

 
Figure-1: Treatment course and outcome in single system and multi-system langerhans cell histiocytosis. 
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diabetes insipidus without CNS risk lesion while one 
patient developed diabetes insipidus at relapse after 19 
months post treatment with pituitary involvement. 

Poor outcome was seen in patients who were risk 
organ positive as p-value <0.05. No significance was 
seen with the involvement of the skull and facial bones 
with the onset of diabetes insipidus (p-value >0.05), 
The overall 3 years survival of single system LCH is 
100% whereas multisystem LCH was 82.4%. The over-
all survival of multisystem LCH with risk organ invol-
vement was 71.4% and without risk organ involvement 
was 90%. The EFS for SS-LCH was 100% whereas for 
MS-LCH was 47% and EFS with risk organ positive 
was 28.57% (Figure-2). 

DISCUSSION 

Langerhans cell histiocytosis (LCH) is now called 
clonally derived neoplasm. Previously it was conside-
red a disorder of immune dysregulation, but the iden-
tification of activating mutations in the BRAF-V600E in 
half ofthe LCH cases has changed the definition of 
LCH to a dendritic cell neoplasm with a strong inflam-
matory component.9 LCH is a very rare disorder and 
until now very few studies havebeen published on the 
outcome of patients with LCH. The largest single cen-
ter study was published from Turkey on outcome of 
217 pediatric patients with LCH by Yagcı et al.7 An-
other study published in Turkey by Dilekince et al. 
reported 20 patients.3 In our study there were only 29 
patients diagnosed and treated with LCH during 10 
years and most of our patients were within the ages of 
2-10 years (58%). Similar results have been reported by 
Shovana et al10, in which the male to female ratio was 
2.6:1 with male predominance similar to literature.10,3 
LCH is a non-hereditary disorder and usually spora-
dic, but also has some genetic predisposition which 

may play a role in its development as about 1% of 
patients have relatives with LCH, monozygotic twin 
pairs are concordant for LCH.10,9 In the present study 
there was one monozygotic twin pair who presented 
with MS-LCH with risk organ involvement. 

The clinical presentation of patients with LCH 
varies depending upon the sites and extent of involve-
ment. The most frequently involved organs are the bo-
nes (80%), skull being the most commonly affected site 
and painful bony lesions are the most common presen-
tation, involvement of skin in 33% and the pituitary in 
25% of patients. Other organs involved are the liver, 
spleen, the hematopoietic system and the lungs (15% 
each), lymph nodes (33%), the central nervous system 

excluding pituitary 2-4%.11,12 In our study the most fre-
quently involved organs were bones 76%, among them 
skull was involved in 50% of cases and most of pati-
ents in our study alsopresented with bone pain. Ly-
mph nodes were second most common involved organ 
in our study seen in 62% of patients, contrary to what 
other literature reported.11 

Skin lesions are most common manifestation of 
LCH and easily misdiagnosed with childhood rashes 
like seborrheic dermatitis and eczema,13 and cutaneous 
lesions are mostly associated with MS-LCH (53%).11 In 
the current study, only 3 patients (10%) had skin invol-
vement; 2 with ulcerative lesion and 1 with dermatitis 
and 66% had multisystem disease. 

Liver and spleen involvement are mostly asso-
ciated with multisystem LCH 15-20% and have poor 
prognosis.14,15 Patients with liver involvement may 
present with hepatomegaly or associated hepatic dys-
function.16 In this study 17% ofthe patients had liver 
involvement, all of them had hepatic dysfunction with 
multisystem disease at the time of presentation, while 

  
Figure-2: Overall survival of single system and multi system langerhans cell histiocytosis with or without risk organ 
involvement. 
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splenic involvement was seen in 11% of patients with 
MS-LCH. 

As mentioned above in the results, disease prog-
ression after initial chemotherapy and disease relapse 
was seen in 66% of patients with liver involvement, 
while mortality was 50% with splenic involvement. 

Hematopoietic system with bone marrow invol-
vement is very rare in children around 2-7.5% and mo-
stly associated with multisystem disease andhas poor 
prognosis.17 Yagcı et al also reported the worst prog-
nosis in all patients who presented with pancytopenia 
or leukopenia.7 

In the current study, out of 17 MS-LCH patients, 
23% had hematopoietic system involvement presented 
with bi and pancytopenia and bone marrow involve-
ment (17%) in,3 patients. Mortality was 25% and disea-
se relapse was seen in 50% of patients within one year 
of the end of treatment. 

Isolated pulmonary disease is very rare in chil-
dren (<1%) as compared to adults. Pulmonary involve-
ment is mostly associated with multisystem disease.18 
In the present study, 11% of patients had pulmonary 
involvement with MS-LCH. Relapse rate with lung 
involvement was 50% in our study. Dilekinc et al 
reported the relapse rates of four cases with MS-LCH 
where lung involvement was 3 (25%). 

In the recent LCH IV protocol, lung is not consi-
dered as a risk organ because death due to lung dis-
ease usually occurs due to mechanical complications 
like pneumothorax or chronic emphysematous chan-
ges.12 

CNS involvement in LCH ranges from 3.4 to 57%. 
Common sites of involvements are hypothalamic pitui-
tary region and diabetes insipidus is the most common 
initial manifestation of CNS lesions.19 In our analyzed 
patient population, CNS involvement was seen in 4 
(23%) of cases, among which 2 patients had pituitary 
and hypothalamus involvement at the time of presen-
tation. The CNS manifestation did not occur alone in 
none of these patients. 

Diabetes insipidus is seen 25% in LCH, mostly 
with CNS risk lesion(craniofacial bone lesion).11 In the 
present study we had 13.7% patients with diabetes in-
sipidus, no significance was seen with the involvement 
of the skull and facial bones lesions with the onset of 
diabetes insipidus (as p-value was >0.05). 

It has been documented in literature that multi-
system disease has higher chances of reactivation and 
relapse. Another prognostic factor for relapse and re-

activation of disease is the response to chemotherapy 
after six weeks of initial chemotherapy,15,20 which is 
similar to our study findings. 20% (6 out of 29) of 
patients relapsed after the endof treatment, all of them 
had multisystem disease while half of them were risk 
organ positive. Those who relapsed, 50% had inadeq-
uate response after 6 weeks of induction and all of 
them were shifted to 2nd line of treatment. 

Risk organ with multisystem disease has poor 
survival,20 and mortality is 10-50%,21 which is similar 
to our study results. Three patient (10%) died in our 
study, all were had multi-system disease while two 
(66%) of them were risk organ positive. 

It is reported in literature that overall survival of 5 
years in patients with single system LCH is 100% while 
OS in multisystem disease without risk organ involve-
ment is 98% and survival rate is 77% with risk organ 
involvement at diagnosis16 and in LCH III trial overall 
survival of MS-LCH with risk organ positive was 4 
(84%). In our study, survival was 100% in patients with 
SS-LCH which is comparable with the literature while 
in patients with MS-LCH without risk organ involve-
ment, the OS was 90% and patients with involvement 
of risk organ OS was 71.4% which is lower as compa-
red to the Western literature. 

Since 2010, LCH is known to harbor the BRAF 
activating mutation andthose patients who have BRAF 
mutations have more chances of disease relapse, reacti-
vation and poor response to standard LCH chemothe-
rapy.21 

Cytogenetics of our study population is not 
known, BRAF mutations might be in context of high 
rate of consanguineous marriages in our population. 
Anti BRAF therapy has promising role in recurrent and 
relapsed LCH. Screening of all patients with MS-LCH 
for BRAF status and Anti-BRAF targeted therapies 
should be considered for treatment of such patients in 
future. 

CONCLUSION 

LCH is a highly heterogeneous disease and some forms 
are curable without chemotherapy, while multisystem dis-
ease requires aggressive treatment. However, despite inten-
sive treatment, multisystem disease and risk organ involve-
ment has poor prognosis. In our study overall survival and 
event free survival in MS-LCH is lower as compared tothe 
Western literature. 
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