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€) chemotaxis and adherence
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O Pwooc {woloyoc 'IAta Metovikod (1845-1916) avayvwploe OTL
e€eldIKEUPEVA KUTTAPO EUMAEKOVTOL OTNV AUUVA KATA TWV
HULKPOPBLOKWY AOLUWEEWV.

To 1882 napatnpnoe eAeLBepa KlvoL eV KUTTAPA

OTLC IPOVUUDEC TOU aoTepla. Elonyaye pkpa aykadia oTLC
npovuudec. MeTa armo AlyeC WPEC MAPATPNOE OTL TA KLVNTA KUTTOPQ
elyav MEPLKUKAWOEL Ta aykabLa.

O Metovikod polpaotnke TI¢ Loeec Tou pe tov KapA Opivtpy KAaoug
TIOU TIPOTELVE TO OVoua "dpayokUTTapo" (armo TG EANNVLIKEC

Ae€eLC payeLv, mou onpaivel "va dac N va kataBpoxBioelc" kal kUto,
nou onpaivel "kolho doxelo").

To 1903, o Almroth Wright avakaAule 0Tl n payokuttapwon
EVIOXVONKE ATTO CUYKEKPLUEVA OVTLOWLLOTA TTOU OVOUA.OE O WVIVEC
(opsonin), amo ta eAAnvika ooy, "enidbeopoc N vootua'”.

2Ttov Metovikod amoveundnke (armo kowou pe tov MNaoul’EpAly) To
1908 to BpaPeio Noumel Quaololoyilacg kat laTpLkn G yLo To Epyo ToU
ota payokuTTapa Kal TN payokuTTtapwon.
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Movokuttapa - Makpodaya

» Tal LovoKUTTAPO £XOUV LLKPO POAO OTO
niepldeptko aipa. O xpovog {wng Toug otnv
aLpaTIK KUKAodopia eival 1-4 nuEpeC.

» AMavtouV XNUELOTOKTLKA OTNV IaPoUoia
VEKPWHUEVOU UALKOU, PpAeypovAC Kat ELOBOAEWV-
ULKPOOPYQVIOHWV.

» YTIC TIEPUTTWOELC QUTEC EYKATAAEIOUV TO atpa
KOl LETAVOLOTEVOUV OTOUC LOTOUC,
SladopormoloUpeva og LOTIKA pokpodaya.

* OTOUC LOTOUG =2 LOTLKA pokpodaya

e oTo Arap 2> kuttapa Kupffer

* TIVEUHOVEC =2 KUPeALSIKA pakpodaya

* 00TO =2 OOTEOKAAOTEC

e KNZ = pkpoyAolaka KUTTOpO

* eAeUBepa pokpodaya =2 apOpLko, MAEUPLKO Kal
TLEPLTOVAKO UYPO
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Movokuttapa - Makpodaya

Ta pakpodaya EYKOATIWVOUV Kol adpavoroLouv
LOTLKA UTTOAE({ppOTA KAl EEVO UALKO.

Ta pakpodayo mopouotdlouv TO AVTLYOVO oTa
OVOOOLKAVA KUTTOPO LE OKOTIO TNV OPLOTLKNA
Kataotpodn tou. Ekppalouv popla taéewc Il Tou
peilovoc cuumnAgypatoc totoocupBatotntoc (MHC)
oTnV eMLdAVELA TOUC.

MNoapouctalouv TEpAXLO AUTOU TOU UALKOU ota T Ko
B AepdokuTtTapa, LLE OKOTIO TNV Evapén mapoywync
QVTLIOWUATWV.

Evepyomoinon twv Aepudokuttapwyv odnyel otnv
TIaPAYWYN KUTTOPOKLVWY TIOU EVIOXUOUV TN
dayokutTtaplkn dpaoctnploTnNTA TWV Hakpodaywv
KOLL TOV TIEPALTEPW TIOAAQTTAQCLAOUO Kall
Sladopormoinon Twv AspPoKUTTAPWV.

o Chemotaxis and adherence
of microbe to phagocyte.

Microbe or
other particle Plasma
membrane

©) ingestion of microbe
by phagocyte.

€ Formation of a phagosome.

Pseudopod o Phagoson}e y
Cytoplasm (phagocytic @) Fusion of the phagosome
vesicle) with a lysosome to form a
Lysosome phagolysosome.

o Digestion of ingested
microbe by enzymes.

Residual

% O\ Phagol m
) agolysosomes
Digestive —=

O Formation of residual body
containing indigestible
material.

microbe

Indigestible
material

o Discharge of waste
materials.

(a) Phases of phagocytosis
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MovokuTttapa - Makpodaya

* To pakpodpaya padi he ta Sevdprtika kat ta B-
Aepdokutrapa arnoteAouV Ta Kedika>>
OVTLYOVOTIOPOUGCLOOTIKA KUTTAPQ

. <<T[OLpOUOLOL0r] avIlyovou>> =2 svowudtwor] TOU
avuyovou LECQ OTO avuvovortapoumaouko
KUttapoé v anoSounon ToUu o€ mentidla kol T
ouvéeon QUTWV PE popLa Tou peilovog
ouprnAeypartog wotoocuppatotntog (MHC) tagng I i
I, Ekppaon QUTWV TwV oU UTAEYUATWY OTNV
smcbavaa TOU KUTTAPOU YLOL VOL OLVAYVWPLOTEL Ao
ta T-AgpdokutTopa

* IL-12 evepyorolei ta CD4 + kuTTOpQ —->Th1l
dowvotumo

* augavel tnv KUTTopoAuTIk dpacn twv CDS8 - T-
Aepdpokuttapwy ekdppalovtag otnv EMGAVELD TwV
T AEUPOKUTTAPWY CUVOLEYEPTIKA LOPLAL TOL OTIOLL
ou uEaMouv oTnV apecotepn enadn twv T

KUTTAPWY LETOEU TOUG KaL OTN LETAOOON EVOG

ETILKOUPLKOU ONUOTOG EVEPYOTIOLNONC.

4
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KUTTOPOKLVEC

OL KuTTapOKIVEC, €lval pIKpA popla PwTeivikAc dUong mou
gKKpivovTtal armo €va KUTToPOo Kal emnpedlouv Tn AsLtoupyia
TWV AAAWV 1 akopa Kol Twv (dlwv amo ta omnoia mapnxdnoav

PuBuilouv ta evOOKUTTOPLKA UNVUHOTA YLOL TN CUVTOVLIOMEVN
QTIOKPLON TOU 0lVOCOTIOLNTIKOU CUOTIHOTOC

H evepyormnoinon Twv UTtoS0XEWV TWV KUTTOPOKLVWYV YiVETalL
ouvNOwC UE ONO- 1 ETEPOSIUEPLOUO TWV TIOAUTTETITLOLKWV
aAuvcidwv Tou umodoxéa Kol TNV AUECH EVEPYOTIOLNON
TIPWTEIVLKWY KIVOLOWV TNG Tupoaoivng r/kat Bpeovivng, mou
avnkouv otnv otkoyevela JAK's (Janus Kinases) n MAP
KIVOLOWV

OL KlvAoeC aUTEC otn ouvéxelo pwodopuAtwvouv
EVOOKUTTAPLEG TTEPLOXEG TOU UTTOSOXE KOL ETILOTPATEVOUV
npwteiveg tn¢ owkoyEvelag STAT (Signal Tranducers and
Activators of Transcription)

OL STAT npwteiveg katomwv pwodopuAlwvovTtal =2 -
EVEPYOTIOLOUVTAL OTIOU KOl LLETOVOOTEUOUVOTOV TIUPRVO OTTOU
puBuilouv TNV petaypadr) CUYKEKPLLEVWV YoVISLwV

YT1rodoxeic anuatodotnong

2uoTAparta petaBipaoncg
ONUATOC

To onNUATOSOTIKO HOVOTIATI TWV
KutTapokivwv JAK/STAT

KYTTAPOAIAAYMA
—\
— 3)

—
MYPHNAZ

DNA 3

[} Ol ENEPFONOIHMENES
0 NPOTEINEZ AIMEPIZONTAI
KAl METANAZTEYOYN
ZTON NYPHNA

N
NN

Emiépaoy o2 alha xurrapa

Kvrrapoxivy Mopayera ano: , _
TOU OVOGLOKOD GUGTIHATOS
Evepyonoinon B-
IL-1 Maxpogaya & T-Aepgoxvrrapa '
ASUQOKVTTAPQY
[ToALarhacracpog B-
IL-6 Muoxpogaya & T-Aepgoxitrapa ) ,
ASJQOKVTTAPQY
IL-8 Maxpogaya & povoxvrrapa XnuerotaZia
IL-12 Maxpogaya & povoxitropa Evepyonoinon NK-xvrrapav
IL-15 Maxpoodaya Evepyomoinon NK-xvttapav
IL-17 T-LeppoxvTrapa Evepyomoinen paxpooayov
IL-18 Maxpogaya Evepyonoinon NK-xvttapav
TINF-a Maxpogaya & T-Aepgoxvtrapa XnueoraZia
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|OTLOKUTTOPWOELC

OL |oTLOKUTTOPWOELC ELVaL OTIAVIEC VOCOL TTOU MTPOCPAAEL KUPLWC
rtoitdLd aAAa Kol EVAALKEC.

H aoBevela npwtomneplypadnke to 1868 amo tov Paul Langerhans
(1847-1888) kol ouoLAOTIKA TIPOKAAELTAL A0 TNV UTEPBOALKN
OUYKEVTPWON LOTLOKUTTOPWV

AmoteAoUv cUVOAO VOO UATWV

Mropet va mpooBairlouv Eva opyavo (LLovOooUCTNUATLIKA VOOoOC) N
TMEPLOOCOTEPWV TOU EVOC OPYAVOU (MTOAUCUOTNUOTLKN VOGOC)

Kowoc napavopaotic: mToAAamAacLaopoC Kot N cuvaBpolon
SevOpLTIKWV N Kol LOKPOPAYWV KUTTAPWV OTA OnUeia Twv BAaBwv



|OTLOKUTTOPWOELC

Dendritic Cell Disorders

The most common disease in this group is

Langerhans cell histiocytosis (LCH). Also

included in this group are more rare diseases,

pulmonary Langerhans cell histiocytosis
(PLCH), juvenile xanthogranuloma (JXG) and
Erdheim-Chester Disease (ECD).

Macrophage Cell
Disorders
This group includes primarily hemophagocytic

lymphohistiocytosis (HLH) and Rosai-Dorfman
Disease (RDD).

Malignant Cell Disorders

This group includes certain kinds of leukemia

and malignant tumors.



Revised classification of histiocytoses and neoplasms of
the macrophage-dendritic cell lineages

The histiocytoses are rare disorders characterized by the accumulation of macrophage, dendritic cell,
or monocyte-derived cells in various tissues and organs of children and adults.

>100 different subtypes have been described, with a wide range of clinical manifestations,
presentations, and histologies.

A number of new findings regarding the cellular origins, molecular pathology, and clinical features of
histiocytic disorders have been identified.

This revised classification system consists of 5 groups of diseases:

(1) Langerhans-related,

(2) cutaneous and mucocutaneous, and

(3) malignant histiocytoses

(4) Rosai-Dorfman disease and

(5) hemophagocytic lymphohistiocytosis and macrophage activation syndrome.
Blood. 2016;127(22)



e ® & MYELOID NEOFPLASIA

Comment on Emile et al, page 2672 blmd

The hiStlUCYtUSBS: as commentary
easy as ABC (or LCMRH)

Iohn L. Frater wasHINGTON UMIVERSITY M ST, LOWUIS

L Langerhans cell histiocytosis {LCH)
Indeterminate cell histiocytosis
Erdheim-Chester disease (ECD)
Mixed ECD and LCH

C Cutaneous non-LCH histiocytoses
Cutaneous non-LCH histiocytoses with a major systemic component

M Primary malignant histiocytosis
Secondary malignant histiocytosis

R Familial Rosai-Dorfman disease (RDD)
Classical {(nodal) RDD

Extranodal RDD
Neoplasia-associated RDD

Immune disease—associated RDD
Other non-C, non-L, non-M, and non-H histiocytoses

H Primary HLH: Mendelian-inherted conditions leading to HLH
Secondary HLH (apparently non-Mendelian HLH)

HLH of unknown/uncertain origin




Katnyopta |: Lotiokuttapwon amo
kUttapa Langerhans (LCH)

lotopikni avadpoun:

. Hwowodho Kokkiwpa (60-80%)
- elval pa apya e€eAlooodpevn vooog
- povipng ootikn Autikn BAAPN (kpavio, I3, Aekavn) | palo paAakwyv popiwv
- Xwpic e€wokeAetikni ouppetoxn (AA amo aAAec popdéc LCH)
- Bepareia: Tomikn e€aipeon / AKT, autOpATn LUTTOXWPNON

. Hand-Schuller-Christian (15-40%) Zuctnuatikr vOGOG
- KUpilwg og adia 2-10 eTwv
- KAQOOLKI) TPLAS O 00TIKEG AUTIKEG aAAOLWOELS, Amolog dtaBntng, e§0dOaAuog

. Nécog Letterer-Siwe (10%) BapUtepn popdn 50% 5 £tng emipiwon
- tadLa < 2 €TwV
- elval pa Taxewg e€eALlocOEVN VOOOC
- SeppaTiko e€avOnua
- OUOTNHATLKA TPooBoAR ATTATOC, OTTANVOG, TIVEUOVWVY




TABLE 1. Classification of Three Most Common Histiocvtic Disorders

l[i.Hl]lﬂL'}'Ti.L' disorder

Cell type

Reported mutations

Molecular markers

Langerhans cell histiocytosis (LCH)

Hemophagocytic lymphohistiocytosis (HLH)

Rosar Dorfman disease (RDD)

Dentritic cells

Macrophages
CD8+ T-lymphocytes
Natural killer-cells

Macrophages

Yes (50-57%)
BRAF-VOIOOE

PRF1
UNCIZD
STX11
STXBP2
No

CD2074+4+
CDla++
S100++

CDhl1634+++
S1004-/—

CDla—

CDI14+, HLA-DR+
CD68++, CD163+

S U0+, 1ascip+-
CDla—
CD207 -

Pediatr Blood Cancer 2014:61:1329-1335




Katnyopla |: totiokuttapwon amno
kUttapa Langerhans (LCH)

Movoouotnp.aukn LCH (Smgle System, SS-LCH):
- €va Opyavo N GUGTF] Ha (LovoegoTtiakn N MoAvESTLOKN)
0 00TO povnpne PAABN r} moAveoTtlakeg BAABEC
o d€pua
o Aepdadevec
o urtoBaAapo / umtodpuon / KN2
o nveUpoveg (mvevpovikn Langerhans Lotlokuttapwon)
o aAAo (m.x. Bupoeldng)

I'Io)\uouctnp.attkn LCH (I\/Iultlsystem MS- LCH)

6uo n nepwcorepa opyava N ocuoTnuoTa
0 ouuueroxn ‘risk organs’ (cm)\r]vaq, Arap, KNZ, atpomowntikd cuotnua)
0 Xwpig cuppetoxn ‘risk organs’



Katnyopla |: totiokuttapwon amno
kUttapa Langerhans (LCH)

Mvevpovikn Langerhans lotiokuttapwon ( PLCH)
uia povadikn popdr tng LCH epdaviletol oXeOOV OUIMOKAELGTIKA GE KOTIVLOTEG TOLYAPWV
- Bewpeitat mAgoyv pLa popd I sv LOPLEONG TIVEULOVOTIABELOLG TTOU OXETI(ETAL UE TO KATIVLOMOL
- LEPLKOL a0BEVEIG avappwVoUV TTANPWG HETA TN SLAKOTIA TOU Kamviouatog, aAAd kat Aot
QVOTTTUOCGOUV LOKPOXPOVLEG ETILITAOKEC OTIWC MVEUMOVLKN ivwon KoL TTVEULOVLKH UNTEPTOLON

Therapeutic recommendations in pLCH
Recommendation
First step is smoking cessation in all patients
Watchful wialting in & or manor symptomatic patients
systemic steroid therapy in symptomatic patients
Chemotherapy (eq, 2-COA) in progressive disaase

Consider lung transplantation in case of severe respiratory
failure or maor pulmonary lwpenension




Katnyopla I: LoTlokuTTAPpWON Ao
kUttapa Langerhans (LCH)

First line systemic therapy
Recommendation Evéeielc cuotnuatikig Bepanciag:

Mild Symptoms, No Risk Organ Involved:

MS-LCH pe i xwpic ouppetoxn ‘risk organs’
SS-LCH pe moAveoTtiakeG BAABEC
SS-LCH pe BAaBecg eldknG TonoOeoiag

- Methotrexate 20 mg per week p.o/iv.

- Azathioprine 2 mg/kg/d p.o

- Thalidomide 100mg/d p.o in skin or soft tissue multifocal
single system LCH

Additionally In Multifocal Bone LCH

- zoledronic acid 4 mg i.v. Therapeutic recommendations in pLCH
q 1 (- 6) month (depending on extent and response) Recommendation

Symptomatic, MS-LCH, No Risk Organs involved First step is smoking cessation in all patients

- Cytarabine 100 mg/m: d1-5 gdw i.v. Watchful waiting in a or minor symptomatic patients

- Etoposide 100 rng/m: d1-5 gdw i.v. Systemic steroid therapy in symptomatic patients

- Vinblastin/Prednisolone (like in pediatric studies) Chemotherapy (e.g. 2-CDA) in progressive disease
MS-LCH, Risc Organs Involved Consider lung transplantation in case of severe respiratory

. 2-CDA 6 rng/nf d1-5 gaw sc/iv. failure or major pulmonary hypertension




Katnyoptia Il: tlotlokuTtTApWOon oo
kUttopa non Langerhans

Class lla: Dermal dendritic cell
histiocytosis

. Dermatofibroma

. Juvenile xanthogranuloma

. Benign cephalic histiocytosis

. Generalized eruptve histiocytoma
. Papular xanthogranuloma

. Erdheim Chester disease

. Progressive nodular histiocytosis
. Solitary reticulohistiocytoma

. Xanthoma disseminatum

. Fat storing hamartoma of dermal dendrocytes

Class llb: Non Langerhans cell, non dermal
dendritic cell histiocytosis

.Difuse plane xanthomatosis

. Reticulohistiocytosis

. Necrobiotic xanthogranuloma

. Rosal Dorfman disease

. Haemophagocytic lymphohistiocytosis (HLH)
. Famlial sea blu histiocytes

. Hereditary progressive mucinous histiocytosis
. Multicentric reticulohistiocytosis

. Malakoplakia



AlpodoyoKUTTOPLKO 2UVOPOHO N
Alpodayokuttaptkn AeUPOLOTIOKUTTAPWON

O amotelel tov KUpLO €kmpoOowmo NG Katnyoplag Il twv
LOTLOKUTTAPLKWY CUVOPOUWV

O kAwwomoBoAoylkd oUvdpopo Tou  Yapaktnpiletat amo
ouotnuatkh SLéyepon Kol evepyomoinon twv Hakpodpdywv Tou HUEAOU
TWV OOTWV ME ATMOTEAECUA TNV ELKOVA PAYOKUTTAPWONG TWV
OLLLOTIOLNTIKWY KUTTAPWV

~OD2s

O onaviwo voonua (1 acBevr) / 10° katoikouc)

O (8t ouxvotnTa MPooBoAng avdpwy — YUVOLKWV

O o€ avtiBeson pe tnv LCH, n HLH 8&v sival KAwVLIKr) vOoOC NI . 1.6

cell By
7 W



Altloloyila

\

e MpwtonaBsc (KAnPOVOULKO)
Owoyevec HLH (PRF1, UNK130, STX11)

2UVOPOLO AVOOOOVETIOPKELOLC
(Chediak-Higashi, Griscelli-2, X-linked LPS) NaBoduololoyko aitLo:

>0l N oo OyOKUTTAPWON

= >0AAQ N QAVEMOPKAC KUTTOPOAUTLIKN
tkawvotnta twv NK kot twv T-

e AcgvuteponaBsc (eniktnro)
KUTTOPOTOE LKWV AEHPOKUTTIAPWV

NoLUWEELC
Autoavooa voonuata
NeomAQOMATIKA VOojLaTa

AvoookataotoAn / Metapooyxeuvon




Ta&éwvounon AQ2

NpwtonaBéc N yevetika KaBoplopevo AP

OKOYEVIG ALHOPAYOKUTTAPLKN
Aepdolotiokuttapwon (Farquhar disease)

I'VWOTEC YEVETIKEG avwHaAieg mepdopivn, Munc 13-
4, syntaxin 11

AYVWOTEG YEVETIKEC SLATAPAXEC

20vOpopo avoooAoylkoU eAAELOTOC

YUuvbpopo Chediak-Higashi (GHS)

Juvdpopo Griscelli (GS)

Juvdpopo X duloolvdeto AepdouTEPTTAACTIKO
ouvdpopo (XLP)

Yuvdpopo Wiskott-Aldrich

2oBapn cuvdualoEVN OlVOCOAVETIAPKELD
Lysinuric mpwtewvika ducavetia

Yuvdpopo Hermansky-Pudlak kAnpovopeitat
HE OUTOOWHMOTLKO UTTOAELTIOLLEVO
XapaKtrpa oXeTL(ETAL LE EAATTWHEVN
Aettoupyia twv NK

KUTTAPWV

Asuteponta@éc N avidpaotiko AP

AQZ oxeTl{OMEVO e AOLHWEELG

ADZ oXeTI{OUEVO UE LOYEVELG AOLUWEELS
Aolpwén amo Epmntowoug (HSV, VZV, CMV,
EBV, HHV-6, HHV-8)

HIV

aA)ol Lot : adevolol, ol nratitdag, Parvovirus,
Influenza

Baktnplakes  AolUwelg,  pukoPBaktnpldiwy,
OTIELPOXOUTWV
napaotta

HUKNTEC
ADZ oXeTI{ONEVO HE KOKONOELEG

AQDZ oXeTW{OMEVO LE PEVHOATOAOYLKA VOGHOTOL
ZUvOpopo evepyomoinong Hakpodpaywv

DapHAKEVUTIKNG aLtloAoyiog

(UNn otepoeld avtiPpAeypwvwdn, AVILETINAUTTIKA,
pueBotpetatn, alata xpuoou, TIAPEVTEPLKN oltion,
avtl-TNF-a Bepaneia, avti-CD52 Bepaneia)



165 adult secondary HLH
from chart review

12 (7.2%) did not satisfy

HLH2004 criteria

Secondary HLH without
malignancy in 126 (82.4%)

Malignancy-associated
HLH in 27 (17.6%)

—>| EBV-associated HLH in 49 (38.9%)

— Infection other than EBV in 24 (19.0%)

—> Autoimmune disease in 17 (13.5%)

3l Unknown cause in 36 (28.6%) '

7.14%

Jae-Ho Yoon et al, Haematologica 2019 104: 269-276;

2.38%

4.76%

4.76%

4.76%

7.14%

u T or MK call mphomaileukemia

m B-call lymphoma

= Mar-apecified hematologe neaplasms
® L=ukernia

m Hadgkin lymphama

u Sohd lumcrs

# Marespecified neoplasm

B EBV

B cmv

[J Myelodysplastic syndrome
] B19 virus

EmcP

B Fungi

B mP

[ Staphylococcus aureus rosenbach
B HSV

B Malignant lymphoma

[J Unknown origin of diseases



QuolonaBoloyia ADZ

ADZ xapaktnpiletal oo moAvcuotnuatik pAeypovn - avidpaotikn dtadikacia

MPOKUTTEL QMO TNV TOPOTETAUEVN KAl £VIOVN EVEPYOTOLNON TWV OVILYOVOTIOPOUGCLACTLKWY
KUTTAPWV (pakpodaya, Lotiokuttapa) kot Twv T CD8+ KUTTapoToéLkwv AEUPOKUTTAPWV

‘Evtovn umtepmAacia Kal EKTOTtN HETAVAOTEVON TwV T AgpdokuTTapwy
NelToupyLKEG avwpaAieg Twv NK kuttapwv €xouv mapatnpnBei oe 6Aoug Toug TuToug ADZ

Ta kuttapotofika T Aepdokuttapa kot ta NK kUttapa e€oAoBpsuouv TOUC OTOXOUG
aneAeuBepwvOVTAC KUTTOPOAUTIKA KOKKLO T omtola TtepLEXoUV Eviupa OmwG N tepdopivn Kalt
Ol OELPAOEG

JTOV OLKOYEVI] TUTIO OUYKEKPLUEVEG UETAAAALELC yovIdlwv emnpealouv apvnTIKA 1 AAAOLWVOUV TNV
niapaywyn, TNy aneAeuBepwaon f thv evOOKUTTAPLO KUKAOPOPLO QUTWV TWV KOKKIWV =

Oev elval QMOTEAECUATIKEG OTNV ATOUAKPUVON TWV OVILYOVWV KOl TIPOKOAOUV TNV OUVEXH OVOCOAOYLKN
evepyomoinon kat ta uPNAA eMMeda TWV KUTTAPOKLVWV

MetaAAdgelg yovidlo PFR1 = ehattwpévn mopaywyn nepdopivng
MetaAAdgelg yovidio Munc 13D = eAattwpévn aneleuBépwaon Twv KOKKIwY

MetaAAaén yovidio syntaxinll >  glattwpévn evOoKUTTAPLO KUKAODOPLO TwV KOKKIwV Twv
KUTTOPOAUTLKWV EVIU WV



Alpodayokuttaplko cuvdpopo (AM2)

FAMILIAL HAEMOPHAGOCYTIC RETICULOSIS

BY

JAMES W. FARQUHAR and ALBERT E. CLAIREAUX
From the Departments of Child Life and Health and Pathology, University of Edinburgh

(RECEIVED FOR PUBLICATION MAY 3,

ARCHIVES OF DISEASE IN CHILDHOOD

2Uvdpopo taBoAoyLKAC UTTEP-AvVOoNC aviidpaonc
LE KALWVIKO oNUELD & oupmTwHOTA WG €Tt Bapelag
dAeypovwdouc aviidbpaong



Alpodayokuttapwon

lotoAoyLKo eVpnua

Moakpodaya, LoTLoKUTTOPO GaYOKUTTOPWVOUV
gepuBpokUTTOPA, AEUKOKUTTOPA, OLLOTIETAALL
KoL T TIPOOPOO TOUC KUTTAPO OTO HUEAD TWV
00TWV KoL 08 AAAOUC LOTOUC

Alpodayokuttapiko cuvdpopo - AMZ
(Hemophagocytic Lymphohistiocytosis —HLH)
AcuvnBLoTo, ametAntiko yia th {wn KAWLIKO
ouvdpopo unep-dAeypovwdouc aviibpaong
P KatappAKTtng KUTTOPOKLVWV

P loxupd SLEYEPUEVO OVOCOTIOLNTLKO CUCTN A




Nepdopivn ko oepacec tng mepdopivnc (Perforin granzymes)

e 1999: n MPWTN KYEVETLKN» EPUNVELA -
avakaAvn twv petaAdaéewyv Tne mepdopivne os
aoBeveic pe AM2

e 1,2 /1.000.000 rtatdia / €toc

e 5 yevetikol umoTturnol yla to owkoyevecg (FHL1-5)
e JAuepa > 20 yVWOTEC LETAANAEELC

 10% Twv HETAAANAEEWV AYVWOTEC

e Méon emiBiwon ywpic Feparmneio < 2UNVEC

* EKAUTIKOC tapayovTac yla tTnv ekdNAwaon tou:
ouvnOwce n Aoiuwén

Perforin granzymes: “serial killers”

Cytotoxic 1 Immunological 1} Target
lymphocyte § § synapse (high Ca®) i cell
ii i3 _—¥ Apoptosis
£ £ 2
£3 z o_ Catinflux
i L e
3 -~
Lysosomal granule ‘ ; \\\\ - Exocytic
20T, £ i S e, membrane
R 3 )" epar
Lie ; i § asponse
BNy e -
i 3 4 2 (£
\/-L ) /—\ 2 2 Endocytic membrane
e e e y repair response (?)
Exocytosis i Ry @
T, HIBN
Key: id \_/' ? _@fF>s %W
i iy i,
@ pranzymes \ b) : \ o o
tonn l ! 3 Apoptosis

Lopez et al Trends Immunol 2012



The diagnosis of HLHT may be established:

A. Molecular diagnosis consistent with HLH: pathologic mutations of PRF1,
UNC13D, Munc18-2, Rab27a, STX11, SH2D1A, or BIRC4
or
B. Five of the 8 criteria listed below are fulfilled:
1. Fever = 38.5°C
2. Splenomegaly
3. Cytopenias (affecting at least 2 of 3 lineages in the peripheral blood)
Hemoglobin < 9 g/dL (in infants < 4 weeks: hemoglobin < 10 g/dL)
Platelets < 100 x 10%mL ‘ H dudyvwon anattei 5/8 kputipLa
MNeutrophils < 1 * 103/mL
4. Hypertriglyceridemia (fasting, = 265 mg/dL) and/or hypofibrinogenemia
(< 150 mg/dL)
5. Hemophagocytosis in bone marrow, spleen, lymph nodes, or liver
6. Low or absent NK-cell activity
7. Ferritin = 500 ng/mL%
8. Elevated sCD25 («x-chain of slL-2 receptor)§

*Adapted from Henter et al.”



OEPATEUTLKN OVTLLLETWTILON

MNpwtdékoAAo HLH-2004

Smg/m#
10mg/m? 2 5mg/m?

1.25 mg/m?

Dex.

Etoposide \/\/ \/ V v v

IT MTX/HC
(CNS+ only) .

0 1

N 1 q <4
“©14q 4
<1
4 4

Etoposide is dosed as 150 mg/m2 per dose.



system disease

HLH Suspected: fevers, cytopenias,
hepatosplenomegaly, rash, hapatitis,

e e e g, ALOYVWOTLKOC

Previous HLH,
positive family history,
ar known gnmli:
mutatiomn

] QAYOPLOHOC

infections, rheumatologic
diseases, other primary immune
deficiencies

IL2R elevated?

inflammatory Markers:
ferritin and/or salubla

I
Mo

HLH unlikely except in
cases of isolated CHS

disease

Yes Diagnestic evaluations

General HLH studies
CBC
BLT, Bilirubin
Fibrinogen, Coagulation Tests
Triglycerides
Ferrtin, sIL2ZR
CHCLS, IL-18, T-cell HLA-DR as Available
Bone Marrow (or other) Aspirate and/or Blopsay

CHS Evaluations
Brain MRI
Lumbar Punciure

Adjunctive Studies
CT of Neck/iChest/Abdomen/Pelvis
Consider PET-CT to Evaluate for Lymphoma
Viral PCRs (EBV, CMV, Adenovirus, HSV, elc)
Consider Tick or Mosquito-Born Disease Testing
Additional Infectious Disease Testing as Indicated

Rapid screening tests for primary HLH



Yupnepacpoto AQ2

21avio, SUCKOAOL avayVWPLOLUO KoL TaXEwC Bavatngdopo voonua

Odeiletal otn un, ducLloAoyikr) OAOKANPwWON TNG AVOOLAKNG AmAvInong o€
epeBiopata (Aotpuwéelc / kakonOeLeq)

A€V UTLAPYEL XAPAKTNPLOTLKO MABOYVWLLOVIKO EPYACTNPLAKO EUPNKMA LA TN
dlayvwon

H amoucia Betikol LotoplkoU Sev amokAeieL Tnv olkoyevn/mpwtomnadn popdn

Evkaipn €vapén Bepareiag eival {wTkAC onuaoiog

2e avtibeon pe tnv LOTLOKUTTAPWON amo kuttapa Langerhans, pia voco
KAWVLKN LLE TOTILKA QVATTTUEN LOTLOKUTTOPWY Kol dpaocn kKuttopokwwy, tTo AD2
elval N KAWVLKN, YEVIKEULEVN KOL GUOTNUOTLIKA VOOOG, N OTola TapLota £va
ouvOpopOo OLatapaxng tnc aVooLaKNG avamtuéng









