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Langerhans cell histiocytosis
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Langerhans cell histiocytosis (LCH) Lﬂuiiﬂmmh
mjmaa histiocytosis syndrome Lﬁ%IS@ﬁLﬁ@ﬂ?ﬂ clonal
proliferation 9839 CD1a+/CD207+ myeloid dendritic cell
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mMakaaLY dulafnniindndivas myeloid cell (malignant
process)w%al,‘fl% inflammatory response’ I‘a‘ﬂ LCH
wiksllsefifienafionndves dendritic cell W39 histio-
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Biology and pathophysiology

\ieanmanszdu MAPK/ERK signaling pathway’
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(BRAF"™) §n3auay 10-25 121N mutation 989 MAP2K1
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Clinical manifestation

Tselsiomevmenainlavanaunuuazansnsnifieadost
waneaiuizaasme e diabetes insipidus, skull
8 bone osteolytic lesions, 38 EJIiﬂﬁWUsl% lung, spleen,
GI tract, ﬁrﬁluﬂgw seborrheic dermatitis Gl%ﬁmgﬂ oK)
LLﬁ@ﬂ% Figure 1, liver involvement WU conjugated
hyperbilirubinemia INM34 cholestatic jaundice Lﬁaﬂmﬂ
{ infiltrative disease 1% sinusoidal L& biliary tract A
Y pancytopenia Lﬁmmﬂﬁ bone marrow involvement 7
&8 619 Table 2 fgluranaziimaBen LCH unshafuann
14) 1994 Letterer-Siwe disease Wult infant Swuunneiee
‘ﬂnﬂﬂ diffuse rash, gum disease, hepatosplenomegaly Lae
bone lesion WU pancytopenia 31N splenic sequestration

LAY bone marrow infiltration, Hand-Schiler-Christian
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disease N9 clinical triad A8 skull lesion, diabetes
insipidus Way exophthalmos WURNEMENEN
Diagnosis and Staging
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Table 1 Classification of histiocytosis syndrome in

children

Class Syndrome

I Dendritic/histiocytic ® Langerhans cell histiocytosis
(LCH)
® Non-LCH

disorder

O Erdheim-Chester disease -
primary in adult

O Juvenile xanthogranuloma
(JXG) - occur in children
and adult

II Macrophage/ ® Rosai-Dorfman Disease
monocytoid disorder @ Hemophagocytic lymphohis-
tiocytosis (HLH)
O Primary HLH - genetic
disorder
O Secondary HLH-
infectious associated
hemophagocytic syndrome

(IAHS)

III Malignant disorder ® Malignant histiocytosis
(histiocytic sarcoma)
® Monocytic/myelomonocytic

leukemias
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Figure 1 Seborrheic dermatitis-liked lesion in Langer-

hans cell histiocytosis

Table 2 Organ involvement in Langerhans cell histiocytosis

Site Percentage of cases involved
Bone 80
Skin 60
Liver, spleen, lymph node 33
Bone marrow 30
Lungs 25
Orbit 25
Oro-dental 20
Otological 20
Diabetes insipidus 15
GI tract <b

Faudl sclerotic edges 619 Figure 2 ELuﬂitﬁﬁmﬁ ¢ diabetes
insipidus A3¥1N water deprivation test La¥§1573 serum
Wag urine osmolarity Kag MRI brain include pituitary
gland Lﬁawﬁaﬂiﬂuaﬂmﬁ&%ﬁﬁm skeletal survey Wae
bone scan az#elumsdumso ﬂsﬂﬁu%nmmz@m'mé’m

mfadufusiendoms biopsy U340 elseieede
uwaztianfim CD1-a %38CD 207 (Langerin)’ #3amIasiane
electron microscopy ﬁ%wu Birbeck granules M9®1339

5%6] 1% bone marrow aspiration/biopsy, chest CT scan,

J Hematol Transfus Med Vol 29 No. 2 April-June 2019

Figure 2 Plain film skull demostrates punched out

lesions in Langerhans cell histiocytosis
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NMTUIALAELINLILIUINEY NINNUTUTUS) a9
Radunowsuni eosinophilic granulomas aautin single
bone %58 multiple bone involvement ﬁvlﬁ &;Tﬂ’l gNANINL
wndehetlaymmaianits leeiduisiuy maculopapular
nszaneihly ludndnanasnéng diaper rash finasians
v A G . L . A6 > . v
3N i3l seborrheic dermatitis-like ‘ﬂél'Vl steroid L7
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M3 ifian veefifoufidosnihindas vaauusumiiiens
\T4 spine, vertebrae 28 CNS-risk lesion Aa@uvikehl
awﬁﬂﬁﬁ CNS manifestation % complication NN
mevdsle dev5ine facial bones ¥3a anterior/medial
cranial fossa Aa base of skull, mastoid, temporal, maxilla,
sphenoidal, ethmoidal, zygomatic bone 38 orbits Ny
intracranial extension Sanenemazlissnandnaanle
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Table 3 Clinical classification of LCH (LCH-IV study)

Clinical Classification Number System Involved

Involved Organs

Multisystem LCH >2

(MS-LCH)

(Group 1)

Single System LCH 1

(SS-LCH) Unifocal (UF) /multifocal

(Group 2) (MF)

Risk organs (RO) e.g. hematology, liver, and/or spleen

involved or not involved (RO+/RO-)

® Bone unifocal (UF) (single bone) or multifocal (MF)
(more than 1 bone)

® Skin

Lymph node (LN)(excluding draining LN of another
LCH lesion)

Lungs

Special site (eg. vertebrae, spine)

“CNS-risk”

Central nervous system (CNS)

Other (e.g. thyroid, thymus)

Table 4 Definition of organ involvement

RISK Organs

Definitions

Hematopoietic involvement (with or

without bone marrow involvement)

Anemia (exclusion of iron deficiency)

- Hemoglobin (Hb) less than 10 g/dL

- Infants, Hb less than 9 g/dL

Leukocytopenia

- White blood cells (WBC) less than 4,000/mm®

Thrombocytopenia

- Platelets less than 100,000/mm’

Spleen involvement

Liver involvement

and/or

Enlargement more than 2 ¢cm below costal margin (proven by sonography)

- Enlargement more than 3 cm below costal margin (proven by sonography)

- Liver dysfunction (hyperbilirubinemia, hypoproteinemia, hypoalbuminemia,

elevated gamma-glutamyl transferase (GGT), alkaline phosphatase, elevated

transaminases, ascites, edema) and/or

- Histopathological diagnosis

ﬁ?ﬁiyﬁl,%aﬂ’h “risk organ” (RO) ﬁﬁimaué”m hematologic,
liver LA spleen I@aLLﬁdLﬂ%ﬂdmﬁﬁ risk organ involve-
ment (RO+) wazlifl risk organ involvement (RO-) Tog
criteria Woiwiun 3l protocol TPOG 2561 léivihnawisy
waeulaedaBaanan protocol LOH-IV &9 Table 4 loe/ld
MINTARMESIFIMeNTUFIEUTUMINY spleen wae liver
involvement ol LCH-IV Wnwasaasemendhndn

Multisystem LCH ffaqifuly LCH-IV Idéintanaan
N risk organ Lﬁmmﬂmi fnEnene multivariate analysis
ﬁaﬂ\lﬂéf i) independent prognosis factor’ I@ &J‘ﬁiﬁiﬁ?ﬂﬁ
tamananuiilis micronodular infiltration, bullous forma-
tion 8Y pneumothorax dufiduoanuEmeiaduae
transaminasestde conjugated hyperbilirubinemia a0

27ANU sclerosing cholangitis WenSamMwiidNasAinuLae
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gefa diabetes insipidus laewugiimsailszsnndosas
5-30 2nALTINIMINEUNUANEMLRd LCH vaailanns
wWiosuEamemassnum La
Treatment

masnwELae LCH AwuLy disease stratification 88N
s low risk W& high risk group IWL 2IMIMIARHN
‘il 1 Y v U
ANAINAIT G

Low Risk group

- Single or multiple organ involvement, but
WITHOUT involvement of “Risk” organs

High Risk group

- Multisystem organ involvement patients with
involvement of one or more “Risk” organs i.e.

hematopoietic system, liver, spleen

I@Héjﬂ’a Hﬁlﬂ% single system with unifocal lesion %1‘95
mﬁm:rﬂ@m local therapy s} curettage, surgery, steroid
mmauaﬂvﬁa observation Lﬁﬂ%‘ﬁﬁﬂ uaﬂmﬁamﬂﬁmﬂ%
mssnndnaeedinte Inedatidasnsinmdaeenes
thifediessialys

1. Low risk LCH (Single-system or multisystem-
without risk organ)

e Skull lesions in mastoid, temporal, or orbital

bones (CNS-risk lesion)

P80 AndeEyaaD:

e Vertebral or femoral bone lesions (lesion at
risk for collapse)
e Multiple bone lesions
e Combinations of skin, lymph node or pituitary
gland; with or without bone lesions
2. High risk LCH Usznaumeiise elseiiaiensan i

e Spleen involvement

e Liver involvement

e Hematologic involvement

wdnmamasnmeeeafiia e LOH Sudleman

Usznaume vinblastine, prednisolone L&¢ 6-mercaptopurine
(6-MP) 1fhundn 1w intensity 28973 treatment %uagjf’fu
risk group Uasisiums enfiemsnu iiasan prolongation
of therapy Aa¢fAINAA disease reactivation VL(?WJS @Tﬂﬁﬂ%
nseifiEh low risk group aglsimasnniilentiay uetlsk
snifhiszezaninm 6-12 e Turefinmssnm high risk
group éfaﬂ‘% intensified chemotherapy %a%mmmﬁm
survival 2096theld warlensvaznamnunh 11 loglu
T w.1. 2661 AM3U5UL59 national protocol &5y LCH
Tyl Toeaqusammema$nmngihas LCH dw3u TPOG 2561
ﬁé\’mmmmmﬂ LCH-IV protocol g JLSG-96 protocol
Taemslenlunsdifidies high risk group TN,
an 1 n 2 T uaglimsUSy protocol salvage W 2 wuu@e
1%ﬂ3§ﬁLﬂ% high risk 30 low risk ‘ﬁL‘ﬂu progress disease
61 Algorithm 1

Induction-|
LR-GR PD
LR-PR/NR
IHR-GR/PR/NR LR}PD HR-PD
Induction-II
LR-GR/PR NR/PD
HR|-GR/PR
v v ‘\.
Continuation-| Continuation-ll | SR/PR Salvage-| »| Salvage-ll
T NR
|
GRPR -~ NR/PD
v \ 4
Off protocol
Palliative vs. HSCT

Algorithm 1 WIM33N LCH enw TPOG 2561 protocol
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Definition of clinical response

Good Response Resolution of all signs or symptoms

(GR)
Partial Response  Regression of sign or symptoms, no
(PR) new lesions

Not Response (NR) Persistence of signs or symptoms,

no new lesions

Progressive Progression of signs or symptoms

Disease (PD) and/or appearance of new lesions

Note:

® [ytic bone lesions can take months to year for
resolution. Stable or any resolution of lytic bone lesion
is considered Good Response (GR)

® Start PCP prophylaxis as soon as possible and

continue until 6 months after end of therapy

ToeaquiihemnneisnmdeeniefiiiaasléFuen
induction phase Wa¢ continuation phase 15¥nauAe
. . . 8.9 1% ;sd' [«
vinblastine W% prednisolone™ #NNUNIMUNIIU non-response
R progressive disease 5\‘1%@'@ salvage protocol #l
15¥NaUME cytosine arabinoside’, vincristine, 6-MP Wag
methotrexate" ¢ LCH-IV protocol stratum II, second
line therapy for risk organ negative LCH reactivation 1‘%
AERIn low risk with progressive disease D) high
risk disease with progressive disease %SL% salvage II
regimen flsznauene cytosine arabinoside, vincristine,
prednisolone, methotrexate, doxorubicin W& cyclophos-
phamide 715131310 JLSG-96 protocol 4a3suinertiiu’
Relapse or recurrent LCH
wuldaeas 20-50 9a9the LCH visvaim laetiams
v @ A
ﬂamﬂwmaﬂi@ 2 bUU @8
1. Low risk: single system-multifocal bone 38 multi-
system risk organ negative
. . ) > A
e WU disease reactivation 5D lUEN
L2
Pa3pae
o WM Wenwmanasnantae ilsaaeule
o MAUENBINFIENISNELUL second line therapy
2. High risk: multi-system 5 risk organ positive
inlimauauasdamsinm danmasaatiae lovagdns
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Snenfunesings Table 5

Table 5 Salvage therapy for relapse or recurrent Lang-

erhans cell histiocytosis

Multisystem-LCH without Multisystem-LCH with risk

risk organ involvement organ involvement

1. Cladribine
2. 6-MP with methotrexate

1. Cytarabine with cladribine
2. Clofarabine

3. Bisphosphonate (local 3. BRAF inhibitor
skin and bone) 4. Hematopoietic stem cell
4. Clofarabine transplantation (HSCT)

5. Imatinib mesylate

aqu

Tsn LCH sudlemamammmangludaasangdile a1nis
WAYMITUER Y1 dsandumadnisyia emageme ms
aramaiasLfiemsuaznIasatwiafiuiug Masnm
15¥NAUMEMIS IR MIHNFH aaamauenaitile

1 1 [~ o [~ 1% a (9 1 1 A 1 %

uslaehslsfmusndudnsimasnmeshesiaiios nssnsa az
° % Aa aAa o a oy 12
s ansmnlumasnmna LLaz@ﬂ'mmwmmﬂE@vL@
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