% # E 25  Anhui Medical and Pharmaceutical Journal 2019 Jun,23(6) - 1065 -
doi: 10.3969/j. issn. 1009-6469. 2019. 06. 002 OLRIR O
i‘ﬁ » “ \’ K v ‘\ 3 »
JUHE TR DU i N 21 2 2 e B A e 0 216 Wi adk g
TepRE A KA
Vs L ERKRFRAERE, A ki 5100417 RIFILEFER, S & EY 518038

BATAEA AW, B, AT LRI, B+ A= 0, BF 52 7 17 A9 )L i 98 2% , E-mail : licg6336 @ sina. com

FE W DU AN A 2 1M 259 ( Langerhans cell histiocytosis, LCH) J&—#41 12 CDla + CD207 + 4 ZAR A1 g 53 3 44 2 O s
SR LA A, IR KRR R 20, TR 2 A E N2 R G, LAt Bk MR R 0% L, 1 N R 5
LCH mife 2 A4t LCH MR8 2 R 48 LCH JCREE # iz LCH DU F T 32 204 ST P A =2 1055 g P A Rt , L2 A 5
26 5T AR F R (MAPK) 3 B 5 0 16 AL DA O o s BTS2 12 IR ) B b e, 0 1A 55 GRS 1T RE Ik 3 19 JE R PR 12 T

2 AL P FHA AL F IR IRATFTE BB o BBt JLEE LCH I R4 2 B2 TRB kR A 255 , IR &I R 297 KT o
KRR WIMDUTT A AL A M A s WSO iih ke

New progress in diagnosis and treatment of

Langerhans cell histiocytosis in children
LONG Qingling' , LI Changgang'~*
Author Affiliations ;' Zhuhai Campus of Zunyi Medical Univesity , Zhuhai ,Guangdong 519041, China;
*Children’s Hospital of Shenzhen ,Shenzhen ,Guangdong 518038, China

Abstract ; Langerhans cell histiocytosis (LCH) is a kind of histiocytic hyperplastic disease , characterized by abnormal proliferation of
CDla + and CD207 + dendritic cells with heterogeneous clinical features. The special cells can be involved in various organs and sys-
tems, frequently in skeleton,skin and pituitary. At present, it can be classified into four types:single system LCH,high risk organ multi-
system LCH,low risk organ multi-system LCH and specific LCH. The pathogenesis is not clear, with inflammatory hyperplasia and tumor
hyperplasia as the main hypotheses, nevertheless, it is commonly considered to be closely related to excessive activation of mitogen-acti-
vated protein kinase (MAPK) signaling pathway now. Pathology is still the golden standard for diagnosis,but liquid biopsy may become
a new noninvasive diagnostic method in the future. According to the location, extent and severity of the invasion,individualized therapy
could be developed. In recent years,targeted therapy has become a hotspot in research and may replace the conventional therapy,but it
is still in clinical research stage for children. In order to improve diagnosis and treatment of this disease on clinical level, this article re-
views the clinical characteristics and new progress of diagnosis and treatment of LCH in children.

Key words : Langerhans cell histiocytosis ;

Dendritic cells;  Progress

BAR DUIYT 24 i 2H 2R 40 i 3% A= E ( Langerhans cell
histiocytosis , LCH ) 42 Il ¥ & 48 1Y — 22 DL, & —
ZHLA CDla + (CD207 + B 50K 20 Bl 57 185 A= A i o
(R ZH A L 38 A= PR, i R R B e 24, AT 4
LT ZHWE KZ AR5, Dk Bk R k4
Pri W EAT AP AR, BBz A2
WIS T, I, 2% T 2017 4F 12 A XS 4k
B ECHT BT AT WA B B, BER R AT
1 EXRRITHRIFE

ZH LR AN MLE IR T BT A0 , 5 FRA% F g 4 i
( monocyte/macrophages , MC ) FI4H 2 1K 4 it ( dendritic
cell,DC) , et DC % AT 454EMEF 35 CD1a . CDl1c

CD83 Z& | 1 BAAR I 2 40 il ( Langerhans cell, LC) 245
S¥EHR L CD207 + (CDla + 352 DCMY A5 B Jit 2
338 MO S BE RO PR A A 2 S LA A 4
AN e G A SRl R R — 2 , 4O LCH 3R
LCH Figtd, LCH J&2—4H L) CD1a + .CD207 + DC
SRR R A S AT A e TR AR A
& B MRS, LI Sk TR R W 2R
AR I, 4 % F L3, LT &0 R 5710 J3H i
LCH ( pulmonary Langerhans cell histiocytosis, PLCH )
B4 A4y R 2.7/100 J7.0.7/100 T3 A Fi%
W KT DA LCH 223697 J5 I K I 254> 28 41
Y H R ICHT RIS



- 1066 -

2z # E 75  Anhui Medical and Pharmaceutical Journal

2019 Jun,23(6)

2 LCH Z Rl

LCH Zo L i A B, B Al 35288 RAE S
AT i 75 498 2 AR 0 5 22/ 9 0 R 2 11 4 il ik
——BRAF SR 5842 7E LCH iy 2 B L
BLI AT T 98 B Mk o R, 7R B BE T 40 i Kk
BRAF"" 3 A %¢ 45 | LCH i & [y & 40 g 3% ik
BRAF " 5875 2 3418 51 32 R 12005 4y B U 41 23 40
St PR R A o O DRI B0 ) T P g 1 24
7%, BRAF J&[H R B-Raf Ji i B P, 3 4 55
B-Raf [, LA 30 2R R, W58 LB 50%
LI b LCH £ A4E BARF 2278, Horp 38% ~ 64% N
BRAF'™" ¢4 | jiif BRAF'" A5 i #4075 RAS/RAF/
MEK 18§ , fifi 22 24 J5L #8436 25 (H B ( mitogen-activated
protein kinase , MAPK) £52275 1k, 15 46A% A F kb (nu-
clear factor kappa-B, NF-kb) , fx Z& 5| {2 §ij & ¥4 K T
40 f A -1 (interleukin-1, IL-1) | [ 44 fd 4 -6
(interleukin-6 ,1L-6) . i8££ 4€ A T--o ( tumor necro-
sis factor-ao, TNF-o ) 25 K E B (WA 1 i) ;5 [RIEs
i R A S5 0 0 T, 0 R Y ke 5 H I e
I5IA & I MAP2K1 . ARAF .ERBB3  PIK3CA 2%
ST A BB PLCH (9 5005 5 W
PIAHOG, E 5 5 A CCR6 ,CCR7 & A 05 78
SERRE (L ELARBOR ML M R T

TS R, AR AL LCH i A= )~# 11 N
WA —EE R, B Z 4 LCH (single system LCH,

Chemokines,

Survival Factors Hormones,

(e.g.,JGF1)

RTK

(e.g.,interleukins,
l serotonin,etc.)

SS-LCH) Z LIE K DC Z5 iy A 45 a5 A R A3 Az, 7
J& R ;{H£ 24 LHC ( multi-system LCH, MS-LCH)
MRy {2 28 1 AE K, SS-LCH | 5 f& 2 R 48 (risk organ
multi-system LCH, RO-MS-LCH) . fi£f& £ & 4t (low-
risk organ multi-system LCH, LRO-MS-LCH ) AJ 1
RILEZNEERZNRG, B RE RIS G E
(Chn iy G ) T i M 2R i, U 22, 52 R M st
JiE
3 IARRARSE

e A DR AR B 422 A0 38 67 B 91 BB AN [ 1] 2 AN
—, LU B R b 3 (A 45405 DL, G 0 9 il 4 2
85 R kA o LCH LASRE P a5 de i 0L, 5 2 %
LI LAk PR B 451405 00 32, MU i L JBE
TR ME B B B S 4, R B AT
PVE BT LI AE R AE BRI WLBE 92 BRE K
FEIe N 25900 0 5 S M e 95, 40% R R 2 R 585 TR
AW I 2 PR AR O B =2 0 5 R R G2
R BRI 5 RS A 5 i 3R R T AR
PR 55 30 45 5 BFIEE AP I RE i O . LCH W] 73 A
SS-LCH., RO-MS-LCH, LRO-MS-LCH } %% & ¥ 17
LCH U2, SS-LCH f W, 248 (UL A H |
A E BUR G, 25% W] i ey MS-LCH, A BF 58 & 3
HLA-DEB18 = 03 * fi Jk I 4 Jifd 8 BHL 11 EL 3] MS-LCH
K&, MS-LCH Z WLT 24 L, 248 2 N I B0
ML EER ARG %2 30%~ 40% W] T 5 i

Growth Factors
(e.g.,TGFa,EGF)

|

Extracellular
matrix

RTK. cod? —Integrins

f Wnt
Grb2/SOs _Fyn/she ¥
l ﬂLC\ l ' b2/ S~ ‘ =
PI3K G-Protein Rfs FAK  Dishevelled «— ©§
(<3
5 7 Afuresertib Akt PKC™ Adenylate Raf 47 {FJ2 Sre GSk-3p b -

§ Akka NFB ~ Cv¢lase MEK. APC ; gehog
Cytokines & kB IRHHEZPKA \pii MAPK  MKK B-citenin =
> —4+—>JAKs T
(e.g.EPC) £ T>STAT3.5 | [\ TCF g
E M M‘d h : =
> Bel-xL M Max: EI}K n‘iKS B-catenin:TCF < =
¥ Fos Jun e
Cytoc*hrome C CRE \ / Gli<— %

Caspase 9\ S o
Gene Regulation =
Gy [ e g
v W v p2l
it Cell )
FADD g o2 <ps3
_*_‘ a
Abnormality\.> Mt <«— Bax —
FasR nsor —>Bim

Death factors(e.g.FasL,Tnf)

TE R T RENN ) DNA 55 0, WA I 0 4 B 5L 35 00 ML g e 18 242 5 KR J3E g L5 3t FE KA 24 REAT S8 o S S 1t , A1 8077 LCH
Bl1 RAF/RAS/MEK {551 K44 #L 1) 25 490 /F FH AL s 14



% % E 25 Anhui Medical and Pharmaceutical Journal 2019 Jun,23(6)

- 1067 -

SiE o PLCH S —Fl 5 UL (9 i 8] R 9205 , L) 40 %
PIUTF W AR 22 U, 32 245 55 DL Langerin + DCs £ Jfili
) SRR R AR L, B A S TPl Bl e
Y M N 22 B8 T I I 5 0 S5 7 O R IE . A
220 2B M LCH ( neurodegenerative langerhans cell
histiocytosis , ND-LCH) & WL F X ZHtJ5 10 45,5
FER o R R S IR HE DR R A RN A T S O A, L
LU R KRS s sh s e WL, R 221
4 LR
4.1 REZH AR IZEII N LCH /1) &R
HENT AR &2 B CD207 + B Langerin 45 1E % 1k
F Birbeck Fikr M, H I, CD207 + 1] BfL Birbeck
WURLI A 97 09 B 2 . 9341, 100 8 (1 76
LCH w52 25 7} mg, Ki67 W5 s ARG
4.2 fEEEIEK 2013 4F Haupt 25 75 52 0% i
W 1 BRAFY™ 19 1 24 i B DNA ( circulating
cell-free DNA, cefDNA ), BEFR R WA 6, A O 7T g
23 IR BT 4G R 612 1 BT HOR , O RE TR 12
P KBS 6 K A9 AE . 3 4, BRAFY " () ccfDNA
SE ORI AT RE B Wa R 5 bR
5 R kWE
5.1 fRguafr  ARE 2013 AESCER] 14 ] SR s,
BITHIPEAR XS TR PG A AR, ek a4
HIRTR RO FLE R B IR S8 TIZ 4% B A8 9 JF
TN AR R ST I IELAE 7 LCH A4 PO 3 I AR AT 5
(LCH-IV) v ilefe AN P4 S e fa o B, TP AR f 28 &R
G AR 8 T8 42 0 B S 2 B R A 2 IR A A
bR , A0Sk B A AT S50 BRI (D) i rp AR
LRGN LE ND-LCH,  H FiJoA: ¥y bs 259 il P Al
TSP, AR ESFFE cof DNA g FE A

PISE B B B R R XA — 5 A BR 1, /i
JEEU (<5 em) AIER ST 5 4TI BR , 957 P He ik
SO AE A T 45 T FARUIBR R R BT
BIT B BRI DL Ah , AL N RS A YT . DI B4
ANETHE, R DT AN R GEIRYT TR T, 16 S A5
RGURIT . PLCH B & A ™ B 0F RE , W TR &
R SRR BESERAEIT . bl — T R K
A0 (VBL) FIECER B, or v AL s 5 HEHRIR YT
PIASBr B (1) s Ak 5 5, VBL i ik 3 33, &k
6 mg/m’, 1 K/J&, 3 6 ;% e 40 mg - m™? -
d7 3 /R 64 AL R 2 B (k1 ~2 A4
S 5 (2) 4EFI6 97, VBL ##KE S, 41 6 mg/
m’ 1 %/3 ;e 40 mg - m ™2 - d7 3 /K,
RRG25S 4,43 A — MG, 7R 12 4> H al b
SR RIRSIE R AR T R e T ik — Dl 2

RIBAFFE MRS ; (3) #E47—A i W5k fb
EIT R A 15 B kR R, BT R £E 5 5, RO-MS-
LCH A] JFRIERS 50 mg - m ™ - d ™', SEMA Tk
IT S in I L B, N M B AT T SO, B (L)
It SE R G AR B S8 A TH AR 5 (2) AR R A
AN T BUHT L s (3) WAk B TR
5.2 ZHAR MNT LRI RN B R R T
LCH, N BRMRAT —43R97 . Al FRALI7 I & v hr
Vie K BT LY o A G BT T B v B R
JF RO-MS-LCH, 3% 92% ,5 173 82% ; 9%
AR FEARBARfE B g8 B, v 5 S hr i I s A
VBL FEEESAIT " o B RTE X MAPK 3 i 14 40
] 254 2 A IE S IR, 4E % A JE/E S BRAF 1]
FI, % BRAFY™" 5848 97 400 B 35 5 A il HBE A
RO-MS-LCH'"™ {HIlfs PEAFST % PR 20% ~ 50% K\ AT
R i R SR 0 e, DAL SR O REHE AR O — 2
25 AELRE T & A A B0 I A8 4 7 B O 0 B —
LRARTT IR AT Y L Bk SE S S NF-kb
2 AR By T A 1 0 7 R0, B R DR A R R
T, A R RAE N, B A 1245 BB IR A 2 9
A LCH fdR i . Afuresertib J&— 45 %) AKT
PRI, BEAA R ) 40 M AR K RN gE , 7 LCH H 2
FEA T RBF 52 o T R4 T4 1 259 3
Ep o, TR TF A0 R b X N A 8%, I, A 09T
7N I HBZEAR A + RAREE R s i fn 1 4 182 &L
T LCH, Fifithi 15 ~ 18 A~ H Yk 8 %, i oA R =
PEC 2 TS — AN R 24 R B T AT P
PRI 7 5% ML ZE KA (55 1.8 15 .21 K457 0.8 mg/
kg) EABEEM: (R <15 kg # 2.5 mg/d, (K&
>15 kg 451 ~21 K 5.0 mg/d) , B PI7FHE28 d,
Jt6 Ar Y . IR (HU) T LCH 23 253
HI,BEHI ] DNA & A%, & B H HU S04 B 2 i
WEYT B & B ME A LCH, 80% B 4% 58 58 & 55 %,
T EBA RN, & — 2 ef 3 AT 1T
FoTERP

HEh, ZHCR AN TOT BRI & R L s e L
AR KB SRR N B, WA L ff
FABA L 50N 0 X 5 /D AF IS e AR 3 A A 7
TR REAT R4 /N kL % i Y5 0 SO0 I R E 4
JLEFI N 2.5 ~45.0 Gy, #fifg Bitflmh <7.5
Gyo I, # B B A K A 7 25 H Wi i AS B B, o]
F ERIEIE RIS 0 22T B, (B 9T Hi B RS A
Hij 5 22 F AR YT RE RS I Ly 728, 9 9 R e
5.3 RITHHE SN L RTHE T, L
PR BB B IA R, FI, 240177 i 28K



- 1068 -

2z # E 75  Anhui Medical and Pharmaceutical Journal

2019 Jun,23(6)

i+ SRR B e i B i A 4 9152 % % JL3E LCH, Bl 15
15 ~ 18 A~ H #iR 8N it , W JCA R F 4, A5 —
AR A4 BRI STA TR SR B 58 M ZE KA +
SEARBERE S . H e X MAPK 38 4 (4 #8 2540 E 1
IEFE I FOS, 4E 2 9E 8 55 BRAF 94046 570, XF
BRAF"™ A8y 7R i 3, LI A A A48 o
5.4 Wi LCH At f7R4& e, SS-LCH & ik
100% , s AR fEAS B B MS-LCH 5 A 4754y
HR 87% . 100% , 1fif 5 4F &2 K4 5 R 25%
37% , L3 LCH @it 1/3 Ff & J5 istie , 45 B #% w
T N3 U T Rl B AL T ) B A 28 R0 B[R]
s KPS 2277 . Maia 27 4f0E L2 5 A S
AR 2RI E R X, MR K KR FE
F o BRAF™ 4 WL T3 /04 BRAF " 58745 1 )L
# LCH WS fa T — 407 Y7 2% | st kA %
BET . FAh ND-LCH 4= 5 4by7 Rfigsi > DI [y
BAE AL KRNI B A AE K H R 3G & o
I, KB s B e m

ZE LTt , LCH J&— 21 AR 20K 240 it S % 38 4=
SRR A5 1) A 2 A0 i g A M, I IR R AR AL B AR
H ZWENEZRG, AR R MEAZ L, H
RAFHL B e T R A R, R
MAPK 3 4 5 16 AL AH G, (3 2L AR FHALH A Fr it
— 5T IR BRAT A2 B ) A bR, {H CD207 + £
D] B AX L 8% Birbeck UKL 25 A% K B 1112 B A
I T L R VAR TS R AR A BB EUR AL S
HEUER , AT TANPERR 2 T B, 1 cofDNA
S R D R T B A e 15 I A B AN AR bR R
PREARTTATS A —2 5 28 (H AR R © R I 5 I A
B )43 T 50 0] 259 1 T RR U AL G ALY, BN BT
BB EIRTT 7 58 5 AR N B R A7 I R S 3R 00 5T
SILEE R 4 A RO I PR 2 AR . R, BT
J7 %8 (HbZEK M + SRR B e ) 76 3% TR b, DK AT B B
AR B SRR BUAE [0 259, IR B R R R Uk
4h,HU FF LCH 22258 7 e 2, Kok F &
ST HU 5 MTX S5 08208 KO85 4 8] A iy e 14 A
o BRI EBHE KN R F R, (AR
Je AT 2 W ARG Y7 v Bk D HOR SRR &2,
HAF W ZIRIIBESY

(1] sRASER, BRI, BRI, 5. IR DUS 41 B i CD207 25 j7 ik
X 2 B2 A A BR A 10 S B A [ ] v R R 2 2 i, 2017
31(5) :490493.

[2] LIU H, JAKUBZICK C, OSTERBURG AR, et al. Dendritic cell

[10]

[11]

[12]

[14]

[17]

trafficking and function in rare lung diseases[ J]. Am J Respir Cell
Mol Biol,2017,57(4) :393402.

HERITIER S, HELIAS-RODZEWICZ Z, LAPILLONNE H, et al.
Circulating cell-free BRAFV600E as a biomarker in children with
Langerhans cell histiocytosis [ J]. Br J Haematol,2017,178(3) :
457467.

LI D,LI H, SHI H. Clinical features and prognosis of langerhans
cell histiocytosis in children:an analysis of 34 cases[ J]. Chinese
Journal of Contemporary Pediatrics,2017,19(6) :627-631.
BANNACH AB,GARCIA MTFC,SOARES DFG, et al. Langerhans’
cell histiocytosis with neurological injuries diagnosed from a single
cutaneous lesion[ J]. An Bras Dermatol ,2017,92(4) :540-542.
YEH EA, GREENBERG J, ABLA O, et al. Evaluation and treat-
ment of langerhans cell histiocytosis patients with central nervous
system abnormalities ; current views and new vistas [ J |. Pediatr
Blood Cancer,2018 ,65(1) :1-10.

MAIA RC, DE REZENDE LM, ROBAINA M, et al. Langerhans
cell histiocytosis ; differences and similarities in long-term outcome
of paediatric and adult patients at a single institutional centre[ J].
Hematology,2015,20(2) :83-92.

2 WA, EUNAL, SF. AN 234 R B A IR R
TR T]. 2 RIBE24,2017,21(12) :2139-2141.

SONG Y, GENG W, GUO T, et al. The outcome of eosinophilic
granuloma involving unilateral atlantoaxial joint:a case report and
literature review [ J ]. Medicine ( Baltimore ), 2017, 96 (25)
€7197. DOI:10. 1097/MD. 0000000000007197.

YAZICIOGLU A, TURKKAN S, DEMIRAG F, et al. Recurrence
pattern of pulmonary langerhans cell histiocytosis after lung trans-
plantation; a case report [ J ]. Transplant Proc, 2016, 48 (9):
3231-3233.

SRV BIAR DU 40 D 2H 23 A0 KA A RE I B S IR R LT ] I
PR 5 SR LA 25,2000, 16 (2) :149-153.

PATNE SC,DWIVEDI S,KATIYAR R, et al. Langerhans cell his-
tiocytosis diagnosed by FNAC of lymph nodes[ J]. J Cancer Res T-
her,2015,11(4) :1028.

LB, AT , AR, 5. L 2 ZR G0 B AR DU 40 e 4 41
AN A S G R BT ()] 12 Wi B2 22,2010, 17
(3):169-172.

HAUPT R,MINKOV M, ASTIGARRAGA 1, et al. Langerhans cell
histiocytosis ( LCH) ; guidelines for diagnosis, clinical work-up , and
treatment for patients till the age of 18 years[ J]. Pediatr Blood
Cancer,2013,60(2) :175-184.

DELPRAT C,ARICO M. Blood spotlight on Langerhans cell histio-
cytosis[ J]. Blood,2014,124(6) :867-872.

VASSALLO R, HARARI S, TAZI A. Current understanding and
management of pulmonary Langerhans cell histiocytosis[ J ]. Tho-
rax,2017,72(10) :937-945.

ERKER C,HARKER-MURRAY P,TALANO J. Usual and unusual
manifestations of familial hemophagocytic lymphohistiocytosis and
langerhans cell histiocytosis[ J |. Pediatr Clin North Am,2017,64
(1) :91-109.

HERITIER S, JEHANNE M, LEVERGER G, et al. Vemurafenib

use in an infant for high-risk langerhans cell histiocytosis[ J ]. JA-



