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Recent advances in histiocytic disorders
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The recent advances in the basic hematology and immunology have significantly enhanced the under-
standing of histiocytic disorders. The Histiocyte Society which was established in 1985 enabled the
randomized trials for these diseases, and important knowledge regarding pathogenesis, clinical presen-
tation, diagnosis, therapy and late consequences has been obtained. The treatment of Langerhans cell
histiocytosis (LCH) has varied greatly over last decades, and is still controversial. Therapy can be
reduced for low risk patients, and it is possible to discriminate early the non-responding patients with
risk disease who might require more intensified treatment. Current therapy of LCH recommended by
the Histiocyte Society (LCH-III protocol) is activated in 2001. Hemophaocytic histiocytosis (HLH) is
fatal if diagnosis is delayed and appropriate therapy is not instituted rapidly. The diagnostic criteria
for HLH is revised by the Histiocyte Society for the current treatment protocol (HLI-2004) which
consists of dexamethasone, etoposide, and cyclosporin in combination with intathecal methotrexate.
Hematopoietic stem cell transplantation is usually necessary for the primary HLH and recurrent
secondary HLH. (Korean J Pediatr 2007;50:524-530)
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z} AAEH Class II, ZAXY &7 =2
o] glo® Class IMZ &3 (Table 1).

Langerhans cell histiocytosis(LCH)

Y EE wid Aob 1009 W9 4.0-54% A 9] EIR==4

2GRN st o= A E
SAE - 1-340] 3, ﬁid*é#i Ay
o Aol = Letterer-Siwe", Hand-Schuller-
Christian¥, Eosinophilic granulomas % % 3l9] Histicoytosis
X2 E3ed, 3 °lE& KT Langerhans cell histiocy-
tosis(LCH) = st .

H&¥ Langerhans AX2E 44 =& Hste lyso-
some, phagosome, A&, T FHFHFel © AL coffee
bean X Fe] AEEA FA st A Fge] P Ha,
pRhow IAYd HHEE RBAY, 2z 3te J4A CDla
(T6), S-100+9, peanut lectin, HLA DRl ¥AdolH, A4
w7 AEAolt oAl 541 vt racket B FC

Birbeck #t@o] #z¥vh(Fig. D',
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Table 1. Classification and Cellular Characteristics of Histiocytic Disorders

Disease Cellular Characteristics
Class I  Langerhans cell histiocytosis (LCH) Langerhans cells (CDla+) with Birbeck granules
Class I Hemophagocytic lymphohistiocytosis (HLH) Morphologically normal reactive macrophages
Primary HLH; Familial hemophagocytic lymphohistiocytosis with prominent erythrophagocytosis

(FHL)
Secondary HLH; Infection-, Immunologic disease-,
Malignancy-associated

Class III' Malignant histiocytosis Neoplastic proliferation of cells with characteristics
Acute monocytic leukemia of monocytes/macrophages or their precursors

Fig. 1. Typical racket-shaped Birbeck granule which is a
diagnostic finding of Langerhans cell histiocytosis.
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Fig. 2. (A) Radiograph of skull of a patient with Langerhans cell
ok histiocytosis showing multiple lytic lesions, (B) Magnetic

s _ e s ~ . - resonance image showing vertebra plana secondary to invol-
40%°1A BEEH 713, wE 2F, sFest 471E, suE vement of the vertebral body with Langerhans cell histiocytosis.

Sl & 4 g AN © F WAt FH XA v
g A, A4 A8 S 242 wolv Y% WA 4 & Sol etk 2dA o WY, WATRL Faw
AT AR £AS pelth 237 FHOR AW Bl Ak BRAY 24T e B 5 ok Ygma Foe o
WA 5 ogdom A4S B HAT & ATk e APAL 0% B g o] glont e 2 weli R
meli of 200el 4] RhH] Frizb UEhta AuMEZ BE B /RS rEAG 2302 5 Ak HeeAe) deoE a8



o] o 10-30%14 WA AFaHe] Wuow A 4 &
28 Aye] Aol A, AEIAN Fol & ot
2. ® &

gRRge] AAdA 544
o 218 Frsle] gt} Histiocyte Society2] %
@712 v 2l (1) Presumptive J%h: 3 v
3 % = 49, (2) Designated Z¢t: 338t dAn]H
o @4 5 27FA ool ¥ & (ade
nosine phosphatase, S-100 protein, a-D-mannosidase, pea-
nut lectin), (3) Definitive & Az} #Aw]7Z4 racket 22
I+ CDla antigen(T6) 94 A w ok

Birbeck granule,

Thssep Y,

fo
1 ofr
o
=2
OE =2
&\t
=
U)
3
<]
k]
=
9]
wn
a.
=]
il
>
>
© op
ol
ol
rlr
Olﬂ N
jsieA
% ox
X
oz
=
o

= A8E A A"
3 Z]Eit s ﬁxﬂb} @< curettages Al
Z°] 9}% A4¢E 3 g 2HR=EE F3) F

Lol "tkE B

oy
O
jas)
1o
ok
ro
<)
Job
i1
ol
4
o
B
N
&2
o
N
oft
2
f
i)
)
tob
b1
o i1

1_
o
il
2
oft
o
Q,
-
N

N
N
X

LCH-J ]i% Wol F AFXol| mEl “Single System(SS)”
(), AR AxzE o FFEANAA)I “Multisystem(MS)” 23ko
2 -ErTErfﬁ‘ﬂr. SS A2 thA “single site”2F “multi site” HHO
2 RSt MS g3t A A5 AR EE 1 9, g 287
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wel goldt AW AAE
Histiocyte Society= X &l st wkg-9o] A7t 7|&&
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67%, DAL-HX A5 &=
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1991 Histiocyte Societyol 2]3| A=
vinblastine %3 etoposide ©¥ °FA|¢] &35 W|as] ROt
o i el o] e Aol gl

LCH II 9lA+&= 7+ prednisone?} vinblastine AHS-2}
o170 etopsideE F7FeF & ®usAck 3 B, H 2"

713 5 “risk organ”°] HHEJAU 24 wvke] FALE “risk”
Ao g oled 7] el AU 24 o2 “low risk”

oz FRIAY. “Risk” A2 arm A(prednisone+
vinblastine 22F4])¢} arm BletoposideE F7}3t 3942 F2F
21 A st AR, “low risk” A= 294 2R X 28T

L
32}= 6-MP9} prednisone/vinblastine pulse® AFH&-8h= -4

B

Fig. 3. Seborreic patterns of inguinal area (A) and scalp (B) skin lesions in patients with

Langerhans cell histiocytosis.
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WS AF gkl AA X777 LCH 13 2ol 247670
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5ol wkgeldrt “Risk”#Are] AA 942 LCH 1 Xth
$473F3L DAL protocol®} B3 arm A9 Bl X 5%
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“Risk organ”°e] I¥HE A= A8 F 657 T 1259 2
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W sde] gle A
HES EYth LCH I3 IelA Abgd 8352 2% Aok
Al “risk organ”°] @ F9 o] HwWE o]l Ut

“risk organ” HWo| 7P FLA3Z oF AR A owH,
Ak Al A=EEA "RHE gl 59 o

AN,

Low risk®} risk At EFoAl A #A3|(NAD) F
Woll g BHgo] 50% HAER ¥ Holdrh o3 4
LCH I#} #§AFFa DAL A& HUls AEgo] Zow
77|13k g2 Aol 7108 Aow HATKDAL AzHel 1274
el §He LCH I, I+ 670 olth.

LCH III g7 olAE ks 3T on /st xwshiich

1) risk organ®] st} o] HHE MS A (“risk” FA4)

2) risk organ FHol 9l MS A “low risk” FHAk)

3) “Multifocal bone disease””} U&= SS A, E= AF
ZHF o] WA = e A “special site” HH FARE(O]
28 F-9]%= CNS ol 7F53t risk site® % Slcth)

“Risk”#A2  prednisone, vinblastine, 6-MP(arm A)<%}
7]l MTXE 57t arm BE 529 43t 1-23] 43
A5 AP F kg wEt 6-MP/MTX$ prednisone/
vinblastine pulse® 12704 7]7Fe] FrA LS Alggct

“Low risk” #A2 prednisone +vinblastine® ¥+ A&
HE A § 6-MP/MTX +pulse 898 93 Fx28E 671
4 e 1219 AMEShe T roE T A

2d
=

ol X
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Multifocal bone Xi= special site % A2 predni-
solone+vinblastine ¥ 670122l pulse 2% (prednisolone/vin-

blastine) S AF&-gH},

4. NRESY X0l st MZ2E =Y

Aol §hg3HA @ “risk” A= oF 75%°] w2 AMGE
S Bt} Cyclosporin @5 & dexamethasone % ATGS}
ff”/ﬂ AREShE A mRe] AlREdoy A% Anade
= A
2l(stem cell transplantation, SCT)®]
oj2 ¢  Ap&ol

9
2okt

. Myeloablative regimen= A3 ZERA ¥
A ZE Aot oF 45%0°f
#AF A3, HE reduced

3= SCT(RIC-SCT)el

SETSEES
intensity conditioning regimen® AM&-
3l N8Ads BoFUT,
RIC-SCTel & W& A(EL o]4 F AFoz FE9
3| &o] o}F =2 Zlo] EAoln, o % 3 el

5 = d
3H= cytokine 317 o4 F o}F A gast
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AEc) o]lY3t A= A 5ESA “risk organ” FW LCHOA
RIC-SCTeol f&3tAl A2 5 ASS BT

<+ 2-CDA(2-chlorodeoxyadenosine) 9t Ara-C ®32H o]
g4 LCH 8zalA ad7h glgol mu= o,

P oF 30-50%2] BN WA=, MY £ A
AYea wA, HY &4, auzeln =uA WA AR,
A, A A% ol B & Ak e AWRAL 7
S A B, AeE AR W 5 ek olabgel o
HEFom WAY, WAL, o YIE, FFLA FY 5
of WAl 4 vl B8l FAEANEYe] g ot

STEA BT XXASAIE
(Hemophagocytic lymphohisticytosis, HLH)

2%, hypertriglyceridemia, hypofibrinogenemia % ©l
" RES, &, T34 AE 2 A9t

HLH= 9474 HLHS$ HLHZ ZFdt 424
HLHE 7154 822 d =224 9F(familial hemophagocy-
tic lymphohistiocytosis, FHL)2. 2 A 944 #3 &
Holw F& Joly]o] WEsle] Agakx ow F4Y ol
A A dgenh, o]akd HLHE= 4
3 AdEo] yehdth dalAd wpoles 2
=]

o]z}

HLHS ®le gxo] A o) H|AHAFAQ] HARES
of o3 st T HZF7F A=A eol bkl cytokine

o] 234359 macrophage H&°] 7% cytokine network©]
FAE= Aom At

HLHS] °F 20-30%14 A% = Perforin 3 A(PRF1)2] ¥
o7t Blew AZAHI glen, <t MUNCI3-4, Syntaxin
Aol YFoA Wrgo] Wy 1ejvt YA FHL
I o) akd HLHel tigh f-312F A3 o} uha]A]A] ekt

199134l Histiocyte Societyol 23l Ate HLHE FoHs)
o 8% 57k &2AL 1) HE:385T oY 1ol 7 o
A& 2) AIEW 3 em oY 31 3) % Li—?:éﬂ‘iﬂ%*&
T 1,000/ul. ©18F, &% 100,000/ul ©18h, A2 90 g/dL ©l
3, & AHol% 2714 )4}, 4) Hypofibrinogenemia %=+ Hyper-
triglyceridemia : fibrinogen <150 mg/dL, &5A| triglyceride =
2.0 nmol/L, 5) EFAEEA H=ZH o FAFLFY
H&Edlo]l dAx g2 32 (Fig. 4) EO]E}

2004 7] Eo 2 6) NK AE AR 74 e HA),
7) Hyperferritinemia(>500 mg/L), 8) sIL-2 receptor(CD25)<]
dF % F7H>2400 uw/mL)e 37HA7F F71E e 7] 87K

HZ =g



Fig. 4. Bone marrow biopsy from a patient with hemophago-
cytic lymphohistiocytosis showing large macrophages phagocy-
tosing a white cell and multiple red cells.

Table 2. Diagnostic Guidelines for HLH-2004

Diagnosis established if one of either 1 or 2 below is fulflled
1. A molecular diagnosis consistent with HLH
2. Diagnostic criteria for HLH (5 out of 8 criteria)
A) Initial diagnostic criteria
Fever =7 days
Splenomegaly
Cytopenias (affecting =2 of 3 lineages in peripheral blood)
Hgb (<90 g/L), Platelets (<100x10%/L)
ANC (<1.0x10°/L)
Hypertriglyceridemia and/or Hypofibrinogenemia
Hemophagocytosis in bone marrow or spleen or lymph node
B) New diagnostic criteria
Low or absent NK-cell activity
Ferritin =500 microgram/L
Soluble CD25 (sIL-2 receptor) =2,400 U/mL

Table 3. Survival of HLH in 3 Largest Reports

Publication Year No. of Patients Survival (%)
Janka 1983 121 5 (1-yr)
Arico, et al 1996 122 22 (5-yr)
HLH-94 2002 113 55 (5-yr)
25 (familial) 51 (5-yr)

% 570 ol4o] THEW Mee] 7Esti(Table 2).

1983 Janka 5<| 1219 <] HLH 3z} #aoA] AEE 5%
2 wugu' 19969 Arico 5 12299 #Ee|A 229%9] 5
W AESs Badot?. 3o Ao SCT o AEgo|
66% =, ©]28HA] e Ao AEE
< A7E HY AYqAAE F
doshg B

o] Al B2l g 2 olulel Edelut 78

A3 =

12.1% Bt 95
SCTE WHEA] Aldsh= 219

o2 AMgSh HLH-94 AT-olA 20-25%<] A7 SCT Ael
Aol A CNS o=z Apdgle]  #E=HATH
Histiocyte Society9] HLH-94 X]Etﬁﬁ dexamethasone +eto-
8F7 AHEEE THIE

=3

122 ¥ dexamethasone+
A&kt =3 CNS #

wesA e

poside &

[on:

etoposide +cyclosporin® 4] &
W] AdAY 3 259 j]ﬁ"ﬂ Zg-oll+=
MTX #3724 Wl F9& Adsdcth HLH-94 A5 A3, 3d
AEEC] 55%, SCTE Al #xe 62%=2 L& A
FF = ATHTable 3).

HLH-2004 X&WE AW z7|9 AMGES Zo7] 3
cyclosporin% A=Y A sl EFAIAT ES FHLO 71

Hol gAY, FHLY 1= 745, A= gA sl
7% W-SatA e A§ SCTE Aldgth o2 CNS #3o
2 ZPst= s “H-Eroﬂ AzAgHe] ymea  HMRIZ
CNS #H3lo] = Xl 83l CNS  #3ho] HLﬁQEﬂ
HLH A 8& A Al olo}q SCT= Adsl= Aol Fo
1w, RIC-SCTo] o] &#d A]'U]"%E =4 & Atk

HLH-94 A &9 A3H1995-2000), SCTS Al&e 86 3
W AEEC] 64110%= 2 F3ol wet matched related
donor(MRD) 71%£18%(n=24), matched unrelated donor(MUD)
70£16%(n=33), haploidentical 50+24%(n=16),
MUD 54+27%(n=13)°] 1tk SCTA HLH7F 287 (active dis-
ease) ol AW T(n=37)¢] 3 AEE&°] 54%=E H|EF(non-
active disease) 7 (n=49) 719%%.t} wreh Y

o] A7t9 AE ZARE tF Aol AAIHAT 1) MRD
U MUD o]#e] 4% xfol7t A & oH mismatched &=t
£ o] &3 oA ayFojol gth 2) HLH} &84 et
A SCT thdellA] AsAoz Adsfisle etk 3) o4 2
]9l etoposide® EFFsl= 3ol X5 AHE AL 5 3
=3

SR A ST AT A 1996 5-E 2005974 107
Sl HLH &bl sl AR Aol ojshi S58 12995
169 A7F SCTE Aldwtor SCTY o 2E X Ho
HES-51A] eF A (persistent) & reactivation® EAF7F 133,
FHL7} 3#89v}. gl §3-& MUD 84, MRD 5, Althd 3
At 39 AEEo] 81.299.7%F chemoimmunotherapy He-
Al H(n=86)9] 54.3145.9% KT} FostA =
HHP=0.05)".

A2 (primary) HLH, & FLHY €3] 7Fs$ A=
SCT el ot FHL #lld SCTE Aldslr] fajxe
A3t FARE Fe= A SCT A& uf 714 s HF
glo] Aelzolof dhrh= Mol #xiort,

FHL® 5 £ A8 =84 o2 HLH #A449] 39 4
L, *‘OE]XV} RoW ThFAeolH A3k et vEEAdY el
SCTE Aldgeh 85719 3_:7] ilﬁ = %‘r’ﬁ?_'aﬁﬂ = oA
HLH*= reactivate ¥ 750l =
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(
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AHE o) HLAYA HEd FARte
e A HLA BYA T2 o] &d7u A" o]2o] 7}
| A FYsm gomt, a4

HLH-2004 I
A ool U Sl
#3] =9 F reactivation®] ¥ B¢ SCTE Aldgir}, o2 A
CNS #3zto = ZFPst= s uf&o
= MRIZ CNS Z3te] x7] d7do] #HQslth CNS QQOI
¥ HLH 285 54 Algstal o]ojx SCT= ddst= 2
o] FT}

SCT9 AAAZE busulfan 2 mg/kg po(EE 1.6 mg/kg
iv) 19 23] 447HD-8~D-5), etoposide 30 mg/kg iv(D-4),
cyclophosphamide 60 mg/kg iv 247HD-3, D-2)°] FHHt}

RIC-SCTe] o4& &S 24 5 & 2= AZ4sy,
o AR B WAIIE AL Rse zAnATe
THXEZ depletion 34 &3, TNC =>x10%kgol AFHF".

GVHD d#%e= D-1%H 3 mg/kg cyclosporin A& A+
= AlFstel AAt ThssiAw Ao dkshal 6-1271
47 ARggth @713 MTX(D+1, +3, +6)5 W&she Al
Yol o} 2H7]5 0] At e #xte] 93 o] das)

W MTX th4l Mycophenolate mofetilMMF)S AF&-3 4= L

m\n

nﬂ

o

H|E oA HE =8 ATGE A&

s A9= At
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