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Chemotaxis and adherence
of microbe to phagocyte.

€) Ingestion of microbe
by phagocyte.

) Fusion of the phagosome
with a lysosome to form a
phagolysosome.

o Digestion of ingested
microbe by enzymes.

o Formation of residual body
containing indigestible
material.

0 Discharge of waste
materials.

e Formation of a phagosome.
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lotopikn avadpoun

O Pwooc¢ {woAoyoc TAta Metovikod (1845-1916) avayvwploe oOtL
e€ELOKEVEVA KUTTAPO EUTTAEKOVTOL OTNV ALUVA KOTAL TWV
HLKPOBLOKWV AOLHWEEWV.

To 1882 napatripnoe eAeVBepa KvoUEVA KUTTAPA

OTLC TIPOVUUPEC TOU aoTepia. Elonyaye pkpd aykabla oTLg
npovUudec. Metd armo AlyeC wpeC mapaTAPNOE OTL TA KLvNTA KUTTAPQ
glyav MePLKUKAWOEL Ta aykadLa.

O MeEtovikod potpaotnke TG LoEec tou pe tov KapA Opivrpy KAdoug
TIOU TIPOTELVE TO ovoua "dayokittapo” (oo T EAANVIKEC

AE€eLc payetv, tou onuaivel "'va doc n va kataBpoxbioelc” kat kUtog,
Tou onuoivel "koiho doxeio").

To 1903, o Almroth Wright avakdAve otL n dayokuTTApWON
EVLOXVONKE A0 CUYKEKPLUEVA OVTIOWUOTO TIOU OVOULOLOE OYPWVIVEG
(opsonin), amno ta eAAnvika ooy, "enidecpoc n vootipuid”.

2tov Metovikod amoveundnke (oo kowvou pe tov Maoul EpAly) to
1908 to BpaPeio NoumneA DuotoAoyiog kat latplkig yLa To €pyo Tou
ota ¢payokutTapa Kat tn ¢payokuttapwon.
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» Ta HovokUTTapO £XOUV ULKPO POAO OTO

» AmavtoUV XNHUELOTAKTIKA O0TNV opoucia

» YTIC TIEPUTTWOELC QUTEC EYKATAAEIOUV TO atpa

KOLL TLEPLTOVOALIKO LYPO

Movokuttapa - Makpodaya

nepldpepko aipa. O xpovog {wng Toug otnv
oipatikn kKukAodopia eival 1-4 nUEPEC.

VEKPWHEVOU UALKOU, PAEYHOVAG Kol
ELOBOAEWV-LLLKPOOPYAVIOUWV.

KOl LETOVOLOTEVUOUV GTOUC LOTOUG,
Slwapopomnololpeva og LOTIKA poKkpodaya.

OTOUC LOTOUC = LOTIKA pakpodaya

oto Arap = Kuttapa Kupffer

NVEUUOVEC = KUPEASIKA pakpodaya

00TO = OCTEOKAAOTEC

KNZ = pikpoyAolokd kuttapo

eAevBepa pakpodpaya = apOpLko, TAEUPLKO
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Makpodaya -
AELTOoLpYLL

Ta pakpodaya avayvwpeilouvv, EVOOKUTTAPWVOUV Kal KataotpEdouv
otdnmote Hev €XeL, 0TNV ETLPAVELA TOU, TPWTEIVEC TTOU €ival ELOLIKEC yLat UYLA
KUTTOPO TOU CWHOTOC, OUTEPIAAUBAVOUEVWV KOPKLIVIKWV

KUTTAPWV, MIKPOBIlwY, KUTTOPLKWY UTTIOAELLUATWY, EEVWV ouowwy, K.ATt. H
Stadwkacia ovopadletal GayoKUTTAPWOTN.

Autad ta peyaa payokuttapa Bplokovtal OUCLACTIKA 0€ OAOUC TOUC LOTOUC.
Ektoc amo tn payokuttdpwaon, nailouv Kplopo poAo otnv Epdutn avooia Kol
oTNV ENMIKTNTN avooia oTPATOAOYWVTAC AAAQ AVOCOKUTTAPO OTIWE

o Agpdokutrapa. Apouv WE MOPOUCLACTEC avtlyovou ota T KUTTapa.

2tov avOpwro, Ta SUCAELTOUPYLKA paKkpodaya TtPOoKAAOUV coBapEC
Q0BEVELEC OTIWG N XPOVLA KOKKLWUOTWANG VOOOC TTOU KATAA)YOUV GE GUXVEC
AopwéeLc.

Ta pakpodaya rnov evBappuvouv tn PpAcypovin ovopalovral pakpodayo
M1, evw autd mou pewwvouv tn pAeypovi Kot evOappUvouV TNV EMLOKEUN
TWV LoTwVv ovopalovtal pakpodpayo M2.

Auti n Stadopd odeiletal otov petafoAlopd touc. Ta pakpoddaya M1

et BoAllouv TNV apywvivn oto «Poviko» HOpLO VITPLKO ofeidlo, evw T
Hokpodaya M2 £xouv tn povadikn tkavotnta va petaBoAilouv tnv apywvivn
0TO «EMIOLOPOWTLKO» LOpPLO 0pvIBivn.

EldLkol SELKTEC KUTTAPOUETPLA PONC 1] AVOCOIOTOXNMLKEG XPWOELG KABWC
ekppalouv elOLKEC TpwTeiveg onwc ot CD14, CD40, CD11b,
CD64, Auocoluun M, MAC-1 /MAC-3 ko CD68.



* @ayokuttapwon (eéaipeon: Mycobacterium
tuberculosis, salmonella typhie)

* POAog otnv eniktntn avooia: mapovoiacn
OLVTLYOVOU YIVETAL PE TNV EVOWUATWOH TOU OTNV
’ KUTTOPLKA LEMPPAVN KaL TNV EPPAVION
/\E LTO U pv Leq ouvbedepevn pe eva poplo MHC katnyopiog I
, (MHCII), urtobelkvuovtag oe AAAa Asuka

uaKpOd)avO U alpoodaipla 0tL To pakpodayo dev gival
naBoyovo, mapad To Yeyovog OTL £XEL AVTLYOVA OTNV
eTLPAVELA TOU.

* POAog otnv opoloctacn TWV LOTWV



Movokuttapa - Makpodaya

Ta pakpodayo EYKOATwWVoUV Kol adpavornolouv
LOTLKA UTTOAE({ppOTA KAl EEVO UALKO.

Ta pakpodayo mapovotalouV To avIlyovo ota
OVOOOLKAVA KUTTOPO LE OKOTIO TNV OPLOTLKNA
kataotpodn tou. Ekbpdlouv popla ta&ewc Il tou
peilovoc oupunAgypartog totoovpupatotntoc (MHC)
oTnV eMLdAVELA TOUC.

MNoapouctalouv TEpA)LO AUTOU TOU UALKOU ota T
Aepdokuttapa.

Evepyomoinon twv Aepudpokuttapwyv odnyetl otnv
TIOPOYWYI KUTTOPOKLVWYV TIOU EVIOXUOUV TN
dayokutTaplkn dpaoctnploTNTA TWV HaKpodpaywv
KOLL TOV TIEPALTEPW TIOAAATTAQCLAOUO Kall
Sladopormnoinon Twv AeppoKuTTApWV.

€) chemotaxis and adherence
of microbe to phagocyte.

Microbe or
other particle  plaema
membrane

) Ingestion of microbe
by phagocyte.

o Formation of a phagosome.

Pseudopod © Phagosome
Cytoplasm (phagocytic

vesicle
Lysosome \ )
(4] @— Phagolysosomes

© =\ Residual
L) body

) Fusion of the phagosome
with a lysosome to form a
phagolysosome.

S

Digestive

O Digestion of ingested
microbe by enzymes.

() Formation of residual body
containing indigestible
material.

Indigestible
material

) Discharge of waste
materials.
(a) Phases of phagocytosis
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MovokuTttapa - Makpodaya

* To pakpodadya padi pe ta devdpirika kKuttapa
ATOTEAOUV Tal <KKELOIKA>> )
OLVTLYOVOTIOPOUGLOOTIKA KUTTAPO

* Kmnopouciacn avilyovou>> —> EVOWUATWON Tou
QVTLYOVOU HECA OTO QVTLYOVOTIOPOUGCLOOTLKO
KUTTOPO—> TNV ArtoSOUNGCT TOU O€ TEMTISLAL KO T
OUVOEDN AUTWV UE HOPLA TOU HELOVOC
ouprnAeypartog wotoocuppatotntog (MHC) tagng I i
I, Ekdpaon AUTWV TWV CUUTIAEYUATWY 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.
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KUTTOPOKLVEC

OL KuTTapOKIVEC, €lval pIKpA popla PwTeivikAc dUong mou
gKKpivovTtal armo €va KUTToPOo Kal emnpedlouv Tn AsLtoupyia
TWV AAAWV ) akOpa Kat Twv blwv armo ta omoia 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
MPWTEIVIKWV KLVvaowv TS Tupooivng /Ko Opgovivng, mou
avnkouv otnv otkoyevela JAK's (Janus Kinases) n MAP
KLVOLoWV

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 LETOVAOTEVOUV OTOV TTUPRVO OTTOU
pLOMIlouV TNV peTaypadr] CUYKEKPLUEVWYV YOVLSLWV

YTT000XEIC oNUATOO0TNONG

2uoTAuaTa peTaBipaong
ONuaTog

To onUATOdOTIKO HOVOTTATI TWV
KutTapokivwy JAK/STAT

el ahheg puBpiomxes
‘G npwreives yowdiov

EVEQYOROINUEVD YOVISI0-OTOX0S

DA

| sicraroamu

[ ] 0l ENEPTOMOIHMENEE
Q NPOTEINEE AIMEPIZONTAI
= KAl METANAZTEYOYN
ETON MYPHNA

N

Kvtrapoxivy Iapayeran amo:

Emiépaoy ot alla xurrapa

TOU GVOGIOKOU GUGTIHATOS

Evepyomotnon B-
IL-1 Maxpogaya & T-Aepgoxitrapa _ .
AENQOKUTTAPMV
_ [ToAamhacwouoc B-
IL-6 Maxpogpaya & T-Aepgoxitrapa _ ,
AjLQoKVTTapOY
IL-§ Maxpogaya & povoxutrapa Xnuetotalia
I-12 Maxpogaya & povoxutiopa Evepyonoinon NK-xvtrapav
IL-15 Maxpogaya Evepyomoinon NK-xvttapav
IL-17 T-Azppoxuttopa Evepyonoinoyn paxpooaymy
IL-18 Maxpooaya Evepyonoinon NK-xvtrapav
TNF-a Maoxpogaya & T-Aepgoxitrapa Xnuetotalio
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* Macrophages are mononuclear cells responsible for cleaning

W h at a re up wastes and removing pathogens while activating the
cells of the adaptive immune system by mediating

M dCro p h 3 ge S. . inflammatory responses.

 Monocytes are the circulating cells that give rise to
macrophages by moving into tissues. The structure and
function of macrophages vary depending on the type of
tissue they used to reside in. Their specialization to the
tissue gives heterogeneity to the macrophage pool, enabling

oo, them to destroy different types of pathogens in different
‘- 2 types of tissues.
. _ * These cells secrete cytokines including IL-1, IL-6, and TNF-
@l*"‘ O a2 alpha to initiate inflammation. The levels of cytokines
R g = . produced by macrophages with different tissue origin also

£ / | SEARS vary.
-y I o ° ' * In addition to cytokines, macrophages produce nitric oxide,

° _ a reactive oxygen species to kill phagocytosed pathogens.



What are Dendritic Cells....

Dendritic cells are another type of phagocytes responsible for the
immunity of the outer surface of the body including the skin and
gastrointestinal tract.

One of the main characteristic features of dendritic cells is the presence
of large cytoplasmic veils called dendrites.

The activation of the dendritic cells mainly occurs through the
inflammatory cytokines secreted by macrophages.

Once activated by a particular inflammatory stimulus, dendritic cells
cannot take up a second stimulus and they become efficient antigen-
processing cells.

The activated dendritic cells migrate to the T cell areas in the secondary
lymphoid organs to present the processed antigens to the naive T
cells.

More significantly, after achieving the effector function, dendritic cells
undergo terminal differentiation and die via apoptosis.




Similarities Between Macrophages
and Dendritic Cells

Macrophages and dendritic cells are two
main types of antigen-presenting cells.

They destroy pathogens through
phagocytosis and present pathogen-
related antigens to the cells in the
adaptive immune system.

Both are involved in the activation of
naive B cells.

Both perform their functions inside
tissues.

Their recognition of the pathogens occurs
through germline-encoded pattern-
recognition receptors (PRRs).



* Macrophages refer to a type of white blood cells that
surround and kill microorganisms, remove dead cells,
and stimulate the activity of other immune system cells.

* Dendritic cells refer to a special type of immune cells that

D |ffe rence BEtwee N boost immune responses by showing antigens on its
Macrophages and

surface to other cells of the immune system.

De N d r|t|C CEI IS * There is also a difference between macrophages and

dendritic cells based on their location. Macrophages
occur in the stationary form in tissues or as a mobile
white blood cell, especially at sites of infection while
dendritic cells occur in tissues, such as the skin.




Functional Significance

* Another difference between macrophages and dendritic cells is
that macrophages initiate the inflammatory process in tissues
while dendritic cells activate upon inflammatory signals.

Death After Activation

D |ffe Frence BEtwe en * Macrophages do not die after achieving their effector function
Macrophages and

while dendritic cells die after achieving their effector function.

De N d r|t|C CE| IS * Macrophages are a type of phagocytes that kill microorganisms and
mediate an inflammatory response while dendritic cells activate
upon the inflammatory signals to become antigen presenting cells.
Both macrophages and dendritic cells occur inside tissues. The
main difference between macrophages and dendritic cells is the
type of immune response they generate.




MACROPHAGES
VERSUS
DENDRITIC CELLS
MACROPHAGES DENDRITIC CELLS

EEEEEEEEEEEEEEEEEER EEEEEEEEEEEENEEEEEEEDR
A type of white blood A special type of
cells that surround and kill immune cells that boost
microorganisms, remove immune responses by
dead cells, and stimulate showing antigens on its
the activity of other surface to other cells of
immune system cells the immune system

Occur in the stationary Occur in tissues, such
form in tissues or as a as the skin
mobile white blood cell,
especially at sites of
infection

Initiate inflammatory Activate upon
process in tissues inflammatory signals

A EEEEEEEEEEEEEEEER E B EFEEEEEEEEEEEEEER
Do not die after achieving Die after achieving their
their effector function effector function
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|OTLOKUTTAPWOELC

OL |OTLOKUTTAPWOELC Eival OTIAVIEC VOOOL TTOU
npooBaillouv kuplwc matdld aAAd Kot EVAALKEC.

H aoBévela mpwtomneplypadnke to 1868 armo tov Paul
Langerhans (1847-1888) kol oucLAOTLKA TIPOKAAELTAL QTTO
TNV UTLEPPBOALKH) CUYKEVTPWON LOTLOKUTTAPWVY

AmtoteAoUV 6UVOAO VOO UATWY

Mropei va mpooBaillouv €va 6pyavo (LOVOoUGCTNMOTIKA
vOOOC) ] TTEPLOCOTEPWYV TOU EVOC OPYAVOU
(moAvcuoTtnuaTiKA VOoOC)

Kowo¢ mapoavopaotig: MTOAAQAMAQCLOGHOC KoL
ouvAaBpolon SevépLTIKWV A KAl HoKPOohAYWV KUTTAPWV
ota onueia Twv BAafwv



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,

(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




|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

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

Malignant Cell Disorders

This group includes certain kinds of leukemia

and malignant tumors.



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




|OTLOKUTTAPWOEL

m Unifocal:

. Single location
Single System (SS)
Found in one (1) organ - most
common is bone, followed by skin

Multifocal:
\_} Multiple locations

Location of LCH

Multisystem (MS)
Affects two (2) or more organs or

body systems

LCH can occur in a single system meaning one (1) organ only, or in multiple
systems, affecting two (2) or more organs or body systems, for example impacting
both skin and bone, or bone and lung.

Single System LCH can be unifocal, meaning it is found in one organ in one
location (i.e. on the spine only), or it can be multifocal, meaning it is found in
multiple locations (i.e. on the spine and the skull bone).

Involved System, Risk

Involved Organ/Response

Single system, unifocal
or localized

1 lesion in 1 organ

Single system
e Mulrtifocal

. Special site

>2 lesions in 1 organ or ina
special site?

Multisystem, low risk

>2 organs involved without

risk-organh involvement

Multisystem, high risk

b involvement

Any risk-organ

Multisystem, very high
risk

Risk-organ involvement and
lack of response to 6 weeks of
standard treatment

! Hpccial sites are intracranial soft-tissue extension or vertebral lesions

with i|1rr;1_~;pinal soft-tissue extension.

®Risk organs are the liver, spleen, and hematopoietic system.




Katnyopta |: otiokuttapwon amo kuttapa Langerhans (LCH)

Movoouctnuaukn LCH (Slngle System, SS-LCH):
- €va Opyovo N ouotn Ha (pLovoegoTlakn A ToAuveoTLOKA)
0010 povieng BAAPN N moAveotiakeg BAAPBEC
Séppa
Aepdadéveg
urntoB8dAapo / unéduor) / KNZ
nveUpoveC (mveupovikn Langerhans wotiokuttapwon)
AaAAo (m.x. Oupoeldic)

NoAvcuotnuatiki LCH (Multisystem, MS-LCH)

- 600 ) nMeploooTEPA Opyava [ cUCTNHATA
=  ouppetoxn ‘risk organs’ (omAnvog, Arop, KNZ, alponontiko cuotnua)
"  ywplc ouppetoxn ‘risk organs’



Katnyopta |: totiokuttapwon 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




Symptoms, Causes, and Recommended Clinical Tests for Common Extraskeletal Manifestations of Langerhans

Cell Histiocytosis

Symptom

Cause

Recommended Clinical Tests

Thirst, polyuria

Decreased energy, weight gain,
lethargy, cold intolerance

Lethargy, pallor, history of bleeding
disorders, tachycardia

Enlarged lymph nodes

Cough, dyspnea, tobacco use

Purpuric rashes/mucosal lesions

Diarrhea, weight loss, malabsorption
symptoms or hematochezia

Hearing impairment, chronic otorrhea

Diabetes insipidus (pituitary
involvement)

Hypothyroidism (thyroid or hypopituitary
axial involvement)

Pancytopenia, anemia, (marrow
infiltration, associated malignancy)

Lymph nodal involvement
Pulmonary involvement

Skin involvement
Gastrointestinal involvement

Mastoid involvement

Head MRI, urine and plasma osmolality,
water deprivation testing

TSH, free T4, head MRI
Anemia studies, marrow aspirate

Biopsy, CT-CAP or PET-CT

Smoking cessation (if applicable), chest
radiograph and CT-CAP, pulmonary
function tests

Skin biopsy

Endoscopy with biopsy or capsule
endoscopy, stool studies

Head MRI, formal hearing assessment

CT-CAP = CT of chest, abdomen, and pelvis with oral and intravenous contrast, PET-CT = positron emission tomography CT, TSH = thyroid

stimulating hormone, T4 = thyroxine




Langerhans cell histiocytosis — Symptoms

Symptoms

* Both Langerhans cell histiocytosis and
Erdheim-Chester disease can affect the whole
body (systemic disorder).

e Symptoms can vary between children and
adults, but they may have some of the same
symptomes.

 Tumors in weight-bearing bones, such as
the legs or spine, may cause the bones to
fracture without an obvious reason.

Higns and symptoms (%)

Fewver 14 (50}
Bone involvemeant 19 (67.8)
Liver/spleen involvement 12 (42.8)
Lymphadenopathy 12 (42.8)
Skin involvement T(25)

Lungs involvement 30107y
Diabetes insipidus 3(10.7)

Symptoms in adults may include:

Bone pain, Chest pain, Cough, Fever
General discomfort, uneasiness, or ill feeling
Increased amount of urine

Rash

Shortness of breath

Thirst and increased drinking of fluids
Weight loss



Langerhans cell histiocytosis
Exams and Tests

(= — ]

There are no specific blood tests for Langerhans
cell histiocytosis or Erdheim-Chester disease. The
tumors produce a "punched-out" look on a bone
x-ray. Specific tests vary, depending on the age of
the person.

Tests for children may include:
* Biopsy of skin to check for Langerhans cells

* Bone marrow biopsy to check for Langerhans
cells

* Complete blood count (CBC)

e X-rays of all the bones in the body to find out
how many bones are affected

* Test for a gene mutation in BRAF called V600E



Langerhans cell histiocytosis

Exams and Tests

Tests for adults may also include:

Biopsy of any tumor or mass

Imaging of the body, including x-ray, CT scan,
MRI, or PET scan

Bronchoscopy with biopsy
Pulmonary function tests

Blood and tissue testing for gene mutations
including BRAF V60OE.




Langerhans cell histiocytosis Treatment

B | Treatment for 12 months

Multisystem LCH mmp | Treatment for 12 months adding ]
there is LCH in more Vinblastine and mercaptopurine after initial course of treatment
than one organ in ‘ prednisclone .
your body - I Treatment for 24 months
Treatment for 24 months adding
mercaptopurine after initial course of treatment

Single system LCH -

the LLH is affecting i - Treatment for 6 months
a bone in your face | I Vinblastine and

or more than one prednisolone P | Treatment for 12 months

Done In your body




People with Langerhans cell histiocytosis that involves only a
single area (such as bone or skin) may be treated with local
surgery.

Langerhans cell histiocytosis and Erdheim-Chester disease are

La nge rh a nS very rare disorders.

I I Treatment:
Ce * vinblastine/prednisolone

* Interferon alpha

histiocytosis | oo
Treatment * Etoposide

 Methotrexate
* Vemurafenib, if the BRAF V600OE mutation is found

e Stem cell transplantation



Katnyopla |: totiokuttapwon amno
kUttapa Langerhans (LCH)

Mvevpovikn Langerhans lotiokuttapwon ( PLCH)

uia povadikn popdn tng LCH, epdavitetol oXedOv amoKAELGTIKA GE KOTTVLOTEG TOLYAPWV

- Bewpeital MAEOV pLa popdn eVOLAUEDNG TIVEULOVOTIABELAG TTIOU OXETLIETOL UE TO KATIVIOUA
- HepLKOL acBevelg avappwVvouv MANPWG LETA TN GLOKOTIH TOU KAMVIoUATOG, aAAd Kot aAAoL
aAVATTTUOO0UV LOKPOXPOVLEC ETUITAOKEG OTIWG TIVEUKOVLKN (VvWon Kol TTVEUROVLKA UTTEPTALON

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




AlpodoyoKUTTOPLKO 2UVOPOHO N
Alpodayokuttaptkn AeUPOLOTIOKUTTAPWON

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

O kAwwomoBoAoylkd oUvdpopo Tou  Yapaktnpiletat amo T o
GUGTNMOTLKA SLEYEPON KO EVEPYOTOINGN TWV MAKPOPAYWV TOU MUEAOU . -
TWV OCTWV ME AMOTEAECHA TNV €KOVA ¢ayoKUTIAPWONG TWV

OLLLLOTIOLNTIKWV KUTTAPWV
L¥% o Can <D .
O onavio voonua (1 acBevr) / 10° katoikouc) ) il ol w
. -1} ——:
O (8t ouxvotnTa MPooBoAng avdpwy — YUVOLKWV Ji( -
O o€ avtiBeson pe tnv LCH, n HLH 8&v sival KAwVLIKr) vOoOC N “-1 ; Lt

Wlacropslnze
cell TR .
oy



Awpodayokuttapiko 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

20vépopo maboAoyLlKNG UTtEP-AvoaonC avtidpaonc
ME KAWVIKA onUEla & cupmTtwpoto we i coBapnc
$dAeypovwdouc aviidbpaonc



Avoooloykn artavtnon CTL kat NK

ALEyePON TOU OIVOOOAOYLKOU GUOTAUATOG QIO
Karolo epeblopa (Log, BaktnpLlo, veomAaoua)
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l ol P et s
\o celly?) o35 o P2g s
Evepyormolnon LoTLOKUTTaPpWY, KUTTAPWVY NP4 \ ..o
duoikwv dovewv (natural killer, NK) ko A >
’ ; ; |
’ 7 - el A. Cytotoxic pathway defects Y
kKuttapotoéikwv T Aepdokuttapwv (CTL) L% T lemicupssnery L (|| Macrophage "
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AMNAETILOPOUV HECW UTIOOOXEWV KOl EKKPLONG N activity (NLRC4
KUTTOPOKIVWV KOl TEALKA KATODEPVOUV VAl B. Signal transduction defect
p in lymphocytes (SHZD1A/BIRC4)

gouvdetepwoouv ta npooPePBAnueva kutTapa,
VQ AIOUAKPUVOUV TO QVTLYOVO Kal TEAIKA val
TEPUATLOTEL N AvoooAoyLkn avtidbpaon



[atl ta evepyorotnueva NK ko

CTL kUttapa ival EAATTWUOTIKA,;

Cancer call
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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)
AcouvnOioto, ameltAntiko ya tn {wn KALVIKO
oUvOpopo uttep-pAcypovwdoug avtidpaong
P KatoppAKTng KUTTAPOKLVWV

P loxupd SLeyepEVO AVOCGOTIOLNTIKG GUGTNHOL




Individual

susceptibility

Genetic
variants?

f

Background
inflammation?

=

%

\

Trigger

Infected / tumour /
autoimmune cell

©
K

Dendritic
cell

Uncontrolled immune activation

/4

%
o

CTL

Hyperinflammation

End-organ damage

Cytokine
storm

IL-1B
Activated IL-2

Macrophage :tg

IL-18
TNF-o
INF-y

N\

Cytokines

Haemophagocytosis

Fever
Cytopaenias
Acute phase

response:
® High ferritin
® | ow fibrinogen

Organ dysfunction

Neuro

Liver

AKI

CVS (shock)
Resp (ARDS)
DIC

etc.



QuolonaBoloyia ADZ

ADZ xapaktnpiletal oo moAvcuotnuatik pAeypovn - avidpaotikn dtadikacia

MPOKUMTEL AMO TNV TOPATETAMEVN KOL £VIOVN EVEPYOMOLNCN TWV OVILYOVOTIOLPOUCLOCTIKWV
KUTTApwWV (pakpodaya, otiokuttapa) ko twv T CD8+ Kuttapotoéikwv AeLdpOoKUTTAP WV

‘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

ZTOV OLKOYEVI) TUTIO CUYKEKPLUEVEG UETAAAAEELC yovIdiwv emnpedlouVv apvNTIKA 1 AAAOLWVOUV ThV
niapaywyn, TNy aneAeuBepwaon f thv evOOKUTTAPLO KUKAOPOPLO QUTWV TWV KOKKIWV =

O&v gival AMOTEAECUATIKEG OTNV QNMOMAKPUVON TWV AVILYOVWV Kal TTPOKAAOUV TRV OUVEXN
0vOooOAOYLKN evepyormoinon Kat to VP NAAQ eNiMESA 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



Altloloyila

\

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

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

>0l N oLLodOyOoKUTTAPWON

= >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

YoBapn ouvbualopevn 0VOCOOVETIAPKELD
Lysinuric mpwtewvika ducavetia

Yuvdpopo Hermansky-Pudlak kAnpovopeitat
LE UTOOWHOTIKO UTIOAELTIOUEVO

XOPOAKTNPA OXETI(ETAL UE 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

(un otepoeldn avtipAeypovwdn, AVILETUANTITIKA,
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

\

y

Secondary HLH without
malignancy in 126 (82.4%)

Malignancy-associated
HLH in 27 (17.6%)

h 4

EBV-associated HLH in 49 (38.9%)

—>| Infection other than EBV in 24 (19.0%)

—> Autoimmune disease in 17 (13.5%)

’l Unknown cause in 36 (28.6%) '

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

2.38%

4.76%

4.76%

4.76%

7.14% 7.14%

& T or MK call mphamaleukemia

® B-cell lymphoma

u Man-apeciied hemabalagic neaplaams
® Leukemia

® Hadgkin lymphoma

u Folid s

# Mare-specified neaplasm

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



Nepdopivn ko oepacec tng mepdopivnc (Perforin granzymes)

e 1999: n MPWTN KYEVETLKN» EPUNVELA -
avakaAuPn Twv HeTaAAAéewV TNC mepdopivng Perforin granzymes: “serial killers”

o€ aoBeveic pe AM2

Cytotoxic [T Immunological | ; Target
lymphocyte ; B]rnapse {high Ca®*) cell
. H %% $-7" " A
e 1,2 /1.000.000 rtatdia / €toc | =2 cotma
o , e § TN
* 5 YEVETLKOL UTTOTUTIOL YL TO OLKOYEVEC £ | Qi
(FHL1-5) \;f* — 13 e
® z A > 20 1 A‘A ’ 5 -E ,..- h L ;f‘ “Jld;'.'":':-."'-.,
NUeEpQ YVWOTEC LETAAANAEELC % ey esse P P
’ ; Key: : ? ﬁ""--‘-'.'.:,.
* 10% twv peTaAAAEEWY AYVWOTEG O rmomm H S— P o
f E S Apoptosis

e Méon emiBiwon ywpic Fepamneio < 2UNVEC

Lopez et al Trends Immunaol 2012

*  EKAUTLKOC Ttapayovtac ylo tTnv ek6NAwon
Tou: ouvnOwWCe N Aoiuwén



The diagnosis of HLHT may be established:

A. Molecular diagnosis consistent with HLH: pathologic mutations of PRF1,
UNC13D, Munci18-2, 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)

H diayvwon anoutei 5/8
Hemoglobin < 9 g/dL (in infants < 4 weeks: hemoglobin < 10 g/dL) ‘

KplLTnpLa
Platelets << 100 < 10%mL
Neutrophils < 1 % 103/mL High triglycerides
4. Hypertriglyceridemia (fasting, = 265 mg/dL) and/or hypofibrinogenemia are secondary to decreased

lipoprotein lipase activity
initiated by increased TNF-a
levels.

(<< 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

5mg/m?
2
10mg/m 2. 5mg/m?

1.25 mg/m?

Dex.

Etoposide v \/ \/ V v v
IT MTX/HC v v
3
Wee

Vv vV V
Vv

(CNS+ only) . |
0 1 2

6 7 8

V

V
4 5
k

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

2mavio, SUoKoAo avayvwpilolpo Kol TaxEwc Oavatndopo voonua

Odeiletal otn N dpuocloAoyikl OAOKARPWON TNG AVOCLAKNG OILAVTNONG OE
epeOiopata (Aotpwéelc / kakonOelec)

A€V UTTAPXEL XAPOKTNPLOTIKO TIAOOYVWLOVIKO EpyaoTNPLAKO eUpnpa yLla tn dtayvwon

H amouotia Betikol Lotoplkol dev amokAeiel Tnv owkoyevn/mpwtonoadn popdn

Evkaipn €vapén Beparmeiag eival {wWTKAC onuaociog

Ye avtiBeon pe TNV wTlokuTTApwon amno kuttapa Langerhans, pia vooo KAWVLKN UE
TOTUKA OVATITUEN LOTLOKUTTAPWY Kol Spaon Kuttapokwvwyv, tTo ADZ eival pn
KAWVLKN, YEVIKEUMEVN KOL CUCTNUOTLKA VOOOC, N omoia maplotd €va cUVOPOLO
dlatapaxnc TNS AvVooLaKAC aVATTTUENC
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