TINEQTEPO 2TH
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http://pathhsw5m54.ucsf.edu/ctpath/ctpath9.html



H capkosldwaon elvol pa ToAUGUOTNUATLIKN
KOKKLWHOTWONC VOOOC AyvwoTNC ALTLoAoyiog

o1 Mvebpovec-90%
0 Nepdadevec-80%
o Aeppa-25%

0 KN2-10%

0 Matwa-11%

0 Kapdla-5%

o ‘Hmap




MeBodbikn tpooeyyLon

XapoKTNPLOPOG eVvepyOTNTAC VOoOU o€ Sladopa opyava
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Odnyieg yia xopriynon koptiiovng
2010 Respir Med 104: 717-23

OpLoMOC avOEeKTIKAG (oTa KOPTIKOOTEPOELST) VOOOU
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Obnyieg yia xopriynon puebotpegatng
2013 Curr Opin PulmMed 19: 545-61

Odnyiec yia xopnynon avti-TNF mapayoviwy
2014 Sarcoidosis Vasc Diffuse Lung Dis; 31: 91-107

Odnylec yia dtayvwon Kal AVTILETWTILON KapSLOKWV appuBbuLwV armd copkoeidwaon

2014 Heart Rhythm; 11: 1305-23



Alayvwon

AKTLVOAOY LKA

EBUS

FDG-PET/CT scan
Kapblakn capkoeidbwon
Newtepa otn Bepareia



Aloyvwon

YupBoatn KAwLKN,
QKTLVOAOYLKN KoLl
LOTOAOVLKN €LKOVA
adoU amoKAELoTOUV
QAAEC aLTiec
KOKKLWUOTWOOUC
dAeyuovng

NOLUWEELC TP AYOVTEC

EnayyeApatikn/
niepLlBarovTikn €kBeon

AN\

MukoBaktnpidia
MUKNTEG
Baktripla
MNapaotta

Mveupovitida amnod
umepevaLcOnoia
Bnpuliwon

Twravio, aAoupivio, {LPKOVLO
TaAk, MTX

Kokklwpatwon Wegener,
Churg-Strauss k.a.



Alayvwon xwplic Brogla
]

Mulaio Aepdpadsvonabetla dpdpw Ywpic cupnTwpata /
20vdpopo Lofgren: mulaia Aepdadevonabela apudw ,\
olwdec epLONUa, apBpitda

20vépopo Heerfordt: mapwtitida, mapeon npoowrnikou,

npooBdLa payoewditda, epnupeto. \

Panda kat Lambda onpeio oto omwvOnpoypadnua pe Ga®’.

SO W




To pn Tupo&eldOTOLOVULEVO

- eTILONALOELOEC KOKKLW UL

Table 1. Proposed external antigens in the etiology of the disease [5,13,14].

Sarcoidosis: putative triggers

’ ’ Infectious agents:
] TU T[LKn l,GTl,K n o Mycobacterium tuberculosis and atypical mycobacteria
s Mycoplasma species
! ! « Corynebacteria species, spirochetes, Propionibacterium acnes,, Borrelia
avtidopaon o€ eva poevaera species, sp i
, , « Viruses (Herpes viruses — Herpers simplex, Epstein—Barr, Cytomegalovirus,
Retroviruses, Coxsackie, Rubella)
a6 La)\'UTO av-c LVOVO U-E « Histoplasma,Cryptococcus, Coccidioides, Sporothrix
14
0 KOT[O V(I TO Inorganic agents Organic agents
, « Clay, sail « Pine tree pollen
s Aluminum, zirconium, titanium, beryllium ¢ Wheat
TIEPLXAPAKWOEL. . Tl S Molds
s Silicates + Wood dusts
» Pesticides
« Toner dusts
« Complex alkaline dusts (World Trade Center)

EXPERT REVIEW OF CLINICAL IMMUNOLOGY, 2016
VOL. 12, NO. 9, 973-988
http://dx.doi.org/10.1080/1744666X.2016.1181541



Unknown Antigen

A (ESAT-6 or mKatG?) B [
Te TR2 « -y
LY A4 °

IL-6, IL-12, IL-18,
IL-23, TGF-B <.

- g \

Mediastinal LN



[EVETLKOL TTOLPOLYOVTEC

Owoyeveg clustering, PUAETIKEG SladopEg, avénUeEvn cuXVOTNTO OE LOVOWOYEVELS SLOUMOUC

Mapayovtec kKivduvou yla ekdnAwon ocapkoeidwonc: HLA class Il DRB1*11, DRB1*12,

DRB1*15

Mpootateutikoi: DQB1*0201, DRB1*01, DRB1*04

Yuvbpopo Lofgren: DRB1*03

Xpovia nopeia: DRB1*1501

FovidLa Tou evExovTal 0TNV MAPOUCLACN TOU QVTLYOVOU 1 oTtnVv T-KuTTapLki aviidpaon

Xpwpoowpata 12924.12, 5933.3, 2g933.2,1p31.3



Ta&wounon

f
Staging of Sarcoidosis on the . / .
Basis of Chest Radiographs KOt Scaddlng

No abnormalities

Lymphadenopathy
(fig. A)

Lymphadenopathy +
pulmonary
infiltration (fig. B)

Pulmonary " .,
infiltration (fig. C) 10%—-12%
5%
(up to 25% during
the course of
the disease)

Fibrosis
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Centrilobular Perilymphatic Random

Perilymphatic Disease

Peribronchovascular
nodules —

Interlobular
septum

Subpleural 1ecm
nodules

Subpleural nodules
——» Peribronchovascular nodules




A

Clin Chest Med 36 (2015) 603-619
Postgraduate Medicine




ZOLp KOE i.6(1)0'r] : Snueio «yaasion
2 XOPOKTNPLOTLKA onUELa
]

“Cluster sign”

Clin Chest Med 36 (2015) 603-619



>opkoeldbwon: NMveupovikn tvwon

Radiol Clin N Am = (2016) m-=m
http://dx.doi.org/10.1016/.rcl.2015.12.009



Alayvwon

Endo-Bronchial UltraSound-
E-bus



Aloyvwon

GRANULOMA trial
RCT, 14 kevtpa, 6 YWPEC

YUyKpLon dloyvwoTtikne arnodoonc HETaEU KOWNC
Bpoyyxookomnonc kot EBUS. EvatoBnoia kot
eldkotnta BAL.

304 aocBeveic otad. |-l
149 turukn Bpoyyookonnon, 155 EBUS

JAMA 2013:; 309 (23): 2457-64



Sensitivity, %

GRANULOMA study

Specificity, %
100 80 60 40 20 0
100 -
EUSorEBUS
80 %
TBLB+EBB
60 -
¢ f
40 - T
1
]
1
]
| __ &
20+ . ® (CD4/CD8 cutpoint=3.5
CD4/CD8 cell ratio flow cytometry
------ CD4/CD8 cell ratio cytospin analysis
0 -
0 20 40 60 80 100

1-Specificity, %

Bpoyxookomnon | EBUS _

Awayvwotiki anodoon

53% 80% <0,001

CD4/CD8 Kuttapo- Kuttapo-
>3,5 duyokevtpog | petpia porg

EvawoBnoia  24% 54%



Teooeplc TumoL mpooAnync

v

Typel Type Il Type I11 TypeIV

I: Aepdadévec pecoBwpakiov- l:Nvebpovec- ll: Adxuta Aspdadévec-  1V: ANa 6pyava
(omAnvag, ootd)



FDG-PET/CT Scan
N




FDG-PET/CT Scan

a. Kata tn dtdyvwon
b. Metd amno 3 pAvec npedvilovn
c. Metd ano 3 punveg mpedvilovn kat MTX



>apKkoeldbwaon
XwpLc avénuevn mpooAnyn oto PET

Clin Chest Med 36 (2015) 603-619



FDG-PET CT

AIATNQzZH

*WnAn evalobnoia otnv aviyvevon eotwv GAEYUOVIC

*2 NUAVTLKO OTNV avixveuon kot rmapakoAolOnon npooBoAng kapdiag, KN2
*Avaykn AA oo Aépudwpa, PETACTATIKO KOPKivo

OEPAMEIA

*[Tocotikomoinon enutedou pAeYUOVAC

*EAAeln mpooAnyPng: ?xwplic Bepamneia

*Aldxutn mapeyxvpatiki mpooAnyn oxetiletol pe PEAAOVTIKA EAATTWON TNG
Dlco av 6ev napet Bepamneia

*@¢on otnv anodaon yia evapén/kAlpakwon Beparmneliog

*Mmopel va mpoBAEYPEL uTTOTPOTIA TNC VOOOU UETA TN Slakormr Bepareiog

Clinical and Developmental Immunology hitp://dx.dol.org/10.1155/2013/ 623036

2016 Dec 23;33(4):372-380


https://www.ncbi.nlm.nih.gov/pubmed/28079849
https://www.ncbi.nlm.nih.gov/pubmed/28079849
https://www.ncbi.nlm.nih.gov/pubmed/28079849
https://www.ncbi.nlm.nih.gov/pubmed/28079849
https://www.ncbi.nlm.nih.gov/pubmed/28079849

Koapdiokn ntpoooAn otn

o0PKOELOWO
-h

o Eudavng mpooBoln 5%
o YmokAwikn mpooPBoAn 25%

o Mmopel va glval n mpwtn A Kat n povn

ekbnAwon tn¢ vooou (30%)

o lanwvio: 90% Bavatwy amod kapSLoKd \ mm’“m""”"“""*"“‘"'

ouppapata
o Auéntikn taon otnv Evpwnn

0 2€ 16-35% TWV MEPUTTWOEWV TTARPOUC
KOATIOKOLALOLKOU aTtoKAELOHOU (<60 €TwV)

A KOWALOKN G Taxukapdiag aviyveuOnke

CapKOEISWoN i v PG



Kapdlakn capkoeldwon




Kapdrakn capkoetdbwon
]

KAWVIKEC eKONAWOELC
o1 AvwpaAiec aywync
11 Kol\takec appuBuiec (kat awdvidloc Bavatoc)

o Kapdlakn avenapkeLa



Kapdlakn capkoeidwon

n Screening

Ye aoBeveic pe e€wkapdlakni capkoeidwaon kat
o 'Eva amo ta:

ONUAVTLKO aloBnua maApwy,

OUYKOTIN N

T{POCUYKOTILKO ETIELCOSLO

o 1 maBoloyiko teot (HKI, untépnxog, Holter)

»  EvawoBnoia 100%, elbikotnta 87% otnv

avixvevon kopdLlakng copkoeidwong

TABLE 3 Expert Consensus Recommendations on Criteria for
Diagnosis of C5

There Are 2 Pathways to a Dlagnosis of C5

1. Histological diagnosis from myocardial tssue

C5 is diagnosed in the presence of noncaseating granuloma on
histological examination of myocardial tissue with no altermative
cause identified (induding negative organismal stains, if
applicable).

2. Qlinical diagnosis from invasive and noninvasive studies
It is probable that there is C5%if:

a) There is a histological diagnosis of extracardiac sarcoidosis
AMD

bl 1 or more of following is present:
1. Steroid + immunosuppressant-responsive cardiomyo-
pathy or heart blodk
2. Unexplained LVEF =40%
3. Unexplained sustained (spontaneous or induced) ven-
tricular tachycardia
4. Maobitz type Il second- or third-degree heart block
5. Patchy wptake on dedicated cardiac FDG-PET (in a
pattern consistent with C5)
6. LGE on CMR (in a pattern consistent with C5)
7. Positive gallium uptake (in a pattern consistent with C5)
AND
c) Other causes for the cardiac manifestation(s) have been
reasonably exduded

JACC VOL. 68, NO. &4, 2016
JULY 26, 201&6:411-21




AVTILUETWTILON
appUOULWV

JACT VOL. &8, NO_. 4, 2014

JULY 26, 2016-411-21

TABLE 5 Expert Consensus Recommendations om Management of Arrhythmias
Associated With Cardiac Sarcoidosis

Dlagnosis and Screening

It is recommended that patients with biopsy-proven extracardiac sarcoidosis should be
asked about unexplained syncope/pre-syncope/significant palpitations.

It is recommended that patients with biopsy-proven extracardiac sarcoidosis should be
soreened for candiac involvement with a 12-kead electrocardiogram.

Screening for cardiac invobverment with an echocardiogram @n be wseful in patients with
biopsy-proven extracardiac sarcoidosis.

Advanced cardiac imaging, CMR, ar FDG-PET at a center with expenence in 5 imaging
protocoks can be wseful in patients with 1.or more abnormalities detected on initial
sareening by symptoms/ECG/echoardiogram.

Screening for CS in patients age < 60 yrs with unexplained second-degree (Mobitz 1) or
third -degree atrioventricular block can be useful.

Adwvanced cardiac imaging, CMR, or FDG-PET is not recommended for patients without
abnormaliies on initial screening by symptoms/electrocandiogram)echocardiogram.

lla

lla

lla

Management of Conduction Abnommalities

Device implantation can be useful in C5 patients with an indication for pading, even if
the atrioventricular block reverses transiently.

Immunasuppression can be useful in CS patients with second-degree (Mobitz 11) or
third-degree atrioventricular block.

ICD implantation can be useful in patients with C5 and an indication for permanent
pacemaker implantation.

lla

Management of Ventrcular Arrhrythmias

Assessment of myocardial inflammation with FDG-PET can be useful in CS patients with
wentricular amythmias.

Immunasuppression can be useful in C5 patients with ventricular amrhythmias and
evidence of myocardial inflammation.

Antiarthythmic drug therapy can be useful in patients with ventricular amrhythmias
refractory to immunosuppressive therapy.

Catheter ablation can be usefulin patients with C5 and ventricular arrhythmias
refractory to immunasuppressive AND antiarrythmic therapy.

Risk Stratification for Sudden Cardiac Death

An electrophysiological study for the purpose of sudden death risk stratification may be
considered in patients with LVEF =35%, despite optimal medical therapy and a
period of immunosuppression (if there is active inflammation).

CMR for the purpose of sudden death risk stratification may be considered

10D I Lant atbom

Spontaneous sustained ventricular arthythmias, induding prior cardiac amest

LVEF =35% despite optimal medical therapy and a period of immunosuppression
{if there is active inflammation).

ICD implantation can be useful in patients with CS, independeant of ventricular
function and 1 or more of the following:
1. An indication for permanent pacemaker implantation.
2. Unexplained syncope or near-syncope, felt to be arrhythmic in etiology.
3. Indudble sustained ventricular arrhy thmias.

ICD implantation may be considered in patients with LVEF 36% to 49% and/or an
RV ejection fraction «<40%, despite optimal medical therapy for heart failure
and a pariod of immunosuppression (if there is active inflammation).

Miackfied with permisgion foam Binee ot al (S0

ECG eertrocardiogram; 0D implaimt alle candiiverter-dehbrillstas; RV fight wventricular; othes

abvbrevistion &5 in Table 3.




Blobdeiktec

ACE (petatpentiko €vI{Upo TNG AYYELOTEVGLVNG)

Entnpeadetat amno yovidLlako toAupuopdLopo
(Insertion/deletion).

ALadpopETIKEC TIMEC avadopac ocupdwva PE TO
YOVOTUTIO.

EvatoOnola 41%- sldikotnta 89%

Mropetl va xpnowuorniotnBet yia mapakoAovOnon
EVEPYOTNTAC VOOOU Kal amavtnong otn Bepamneia

slL-2r



Oeparnela

EvdeikvuTtal yia 0couc elvol
2 U UTTTWOTLKOL
Me evepyo pAeypovn Kol
Mpoodeutikn BAAPN opyavou
Emtidelvwon ompopeETpnonG
Muwkpn rmboavotnta avtopatng Vdeonc



Oeparneia

2UOTNUOTLKA KOPTLKOOTEPOELON
AVOOOKOTOOTAATIKA
BloAoyikol mapayovtec



Oeparela: KOPTIKOOTEPOELON
]

o MoAU amoteAeopaTIKA, Taxela Eévapén Spaong
o Aoon évapéng 20-40 mg mpedviloAdvng
o AmoteAeopatikd o€ 3-4 eBSOUASEC
o Ztadlokn ehattwon ava 3-4 eBdouadec oe S6on ouvtripnong 10mg/uépa
0 Oegparneia ylo 6 UVEC TOUAAXLOTO
o YIotpormm META T Stakomn:
Ofeia voooc (<5 €tn amo tn dwayvwon): 14-74%
Xpovia vooog: 75%
YuvnBwc 2-6 uAVeC peta tn Sltakomn

Ye 20% o> 1 xpovo peta tn Sltakomn

Semin Respir Crit Care Med 2014; 35 (3):391-406
Respir Med 2010; 104 (5): 717-23
Chest 1997; 111 (3) 6232-31



Oeparnela: avoookatooTaAtka (1)
]

o MeBotpegatn: avtlueTaBoAitng LeE AvOoOKATACTAATLKA Kal avilibAeypovwdn dpaon

o Evéeléelc:
Mn avTamoKpLon oTa KOPTLKOOTEPOELSH
Eni avemBuunTwy EVEPYELWV TWV KOPTIKOOTEPOELSWV

MNa eAattwon t¢g §60n¢ TwWV KOPTIKOOTEPOELO WV
o To povo pe RDBCT peAétn 12 unvwv (+) yia steroid-sparing effect
0 Xpelaletal TOUAAXLOTOV 6 UNVEG YLO ATIOTEAECUATIKOTNTA
o Mapevepyeleg: Aeukorevia, BAevvoyovitida, vautia, EUETOL
o Avtevbeielg: vedpikn, natikr avendpkela, puehokataotolr, ofsia/xpovia Aoipwén, kunon, BnAacuog
o Evapén pe 5mg/eBS. wg 10-15mg/efdopdda. GulAko of0 S5mg/eBdop.

o TOAKTLKOG EPYOOTNPLOKOC EAEYXOC



Oeparneila: avokotaotaAtika (I1)

o AlaBelonpivn

AvaoTtéAAeL TOAAOAQCLAOUO AepudoKUTTAPWY HECW avaoToAng ouvBeong RNA, DNA

looSuvaun pe MTX oe steroid-sparing effect kat omipopétpnon, mepLocOTEPEG AOLUWEELG

1 NedpAouvouidn
Mapopola pe tn MTX. Alyotepo MNEX aAAd nrmatotoLko
Y& 0ooug Sev avéyxovtal tn MTX
Mo anoteAeopaTik o€ cuvOuaouo pe MTX

o Mycophenolate mofetil

Kuttapootatiko yia T- kat B- Aepdokuttapa

Aev umapyxouv RCT. Auvatotnta eAdttwong kopt{ovng.

Chest 2013; 144(3): 805-12
ERJ 2011; 38 (5): 1145-50

Respir Med 2014; 108 (11):
1663-9



Oeparneia: avtl- T NF mapayovtec

Organic
Agents
|[Inorganic ‘ Y

Agents

Infectious
Agents

IL17A-F é,&é
22 65

Impaired
Treg
4
N
4
(D) \Iacrophage

M2 .\'lacrophagw
Thl Th2,
TGF-B
CCLI8
,o &Thz Thi
C hronic

Epithelial _’F n'd ﬁbrothS .
damage lbl‘OSls (f) Resolution (e)




Oeparneia: avil- TNF mapayovtec
]

o Tpltng ypapung Bepaneia, ent anotuyiog twv ouvBwWV AVOCOKATACTAATIKWVY

o Infliximab: xt(papikd povokAwvikd avticwpa évavtt TNF
138 aoBeveic, BeAtiwon FVC ot 24 €p6.
Xwplg mpdobeto anotéAeopa o aobeveig og mpedvildvn>15-20mg/d
Mvedpoveg, 6épua, KNZ, Amap, pug, patia, urtepCa awpia
3-4mg/kg 681G eBdopadilaiwg apxikd, Letd KaBe 4-8 eBSouddeg
Aldpkela Bepamneiog: 2 pn avtanokplon: 3-6 PAVEG. S avtanokplon : Metd and 6-12 urveg otabeprg vooou
Atakorn) pe avénon pecodlooTnUATWyY XopAynong
Avalwnupwon TB!!
OXIl og kapdiakn avendapkela pe NYHA -1V
o Adalimumab: avBpwmnivo avacuvSuacpévo PovoKAWVLKO avtiowpa évavtt TNF

Y& aoBeveig mou dev avéyovtal to infliximab (éMewpn aAepyikwv avtidpdoswy)

BeAtiwon amoteAeopatikoTnTag o cuyxopnynon pe MTX

o Etanercept: avactoAéag unodoxewv TNF

Xwplic amoteAeopatikotnTa

Sarcoidosis Vasc Diffuse Lung Dis 2014; 31 (2): 91-107



20C evxapLloTw!



