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Eugppoatvn A. MavaAn, Emikoupn KaBnyrtpla,

B’ NMavemotnuiakn Mveupovoloyikn Khwvike, MIN
«ATTIKON>, lotpikr} ZxoA, EBvikd kat Kamodiotplako
NavemotAiuio ABnvav, Pipuvt 1 Xaiddpt, 12462 ABrva,
TnA. 210 5831184, e-mail: fmanali@otenet.gr

O1 MePIO0OTEPEC TTEPIMTWOELS I010TTAB0UC TIVEVUOVIKAG ivwong gival
omopadikég, SnAadr amavtolv o€ AToua e EAeVOEPO OIKOYEVEIOKO IOTOPIKO
0€ 0,TL aYopd Tn vdoo. Q¢ OIKOYEVNG XaPaKTNEI(ETAL N TIVEUUOVIKH ivwon
otav oTnV 510 OIKOYEVELQ UTTAPXOUV TOUAAXIOTOV 2 ATOUA ME TO VOO A
autd'2. H mapouacia mToOAAMAWY TIEPITTWOEWVY TIVEVHOVIKAG ivwong oTo idlo
OIKOYEVELOKO §€VOPO UTTOPEL va apopd OE TIEPIMTTWOELC I810TaBoU¢ TTVEUO-
VIKAG ivwong, i cuvduaopoU 181omaboug VEVOVIKNG ivwong Kal ivwong
o€ £€5a(Po¢ AUTOAVOCOU PEUMATIKOU VOOHUATOC 1} €€wyevoUC ANNEPYIKIG
KuPeASiTidag i akdpa 1810mabwv SIAUECWVY MVEVOVIWY OTTWE ATTOPOAI-
SWTIKAC S1AuEONC TTVELUHOVIAG 1] TTAEUPOTIAPEYXUMATIKAG IVvogEANAoTWONG >,

Truepa yvwpiloupe 6Tt 2-20% Ttwv aoBevwv pe 1810TTadr) TVEUUOVIKN
(vwaon €XOuV OIKOYEVELIOKO IOTOPIKO CUMBATO LIE OIKOYEVI TIVEUUOVIKN (V-
on'. H npooéyylon autwv Twv acBevwv EeKivd e éva avaluTiKd I0TOPIKO
UE AETTOUEPH KATAYPAPT] TOU OIKOYEVEIAKOU 8EVEPOU. ITIC TTEPIOCOTEPES
TIEPIMTWOELC N METAS00N TOU VOOTATOC Eival KABETN amo yevid o€ yevid Kal
KANPOVOUEITAL [IE TOV QUTOCWHATIKO EMKPATOUVTA XapaKTipa®’. Ta teleutaia
15 €t €xel onpelwdei onuavTikig mTPoodog o€ 6, Tl apopd TN HEAETN Yovidiwv
IOV OXETICoVTal € TNV OIKOYEVI TIVEUMOVIKN ivwaon. Kamotol moAupop@Lo ol
av kat dlaitepa omdviol £xouv OV LloxupH emidpaacn otnv avamtuén Tng
véoou (povoyovidlakry KAnpovoulk HeTadoon) evw KAmolol AAAoL av Kat
ouvnBelg oTov yeviko mMAnBuoud xapaktnpilovtal amd xapunhn emidpaon
otnv avamtuén Tng vdéoou (moAuyoviadiakr KANPovo Ik petadoon)® . O
TTO AVTITPOOWTIEVTIKOI YEVETIKO{ TTOAUUOP@PIOUOI TTou oXeTi(ovVTal YE TNV
OIKOYEVI] TIVEUHOVIKN] ivwon a@opolV oTta yovidla ToU CUUIMAEYUATOC TG
TEAOUEPAONG, TWV TIPWTEVWV TOU EMPAVEIOSPACTIKOU TAPAYovTa KAl TG
Moukivng 5B%' (Mivakag 1).

H avakd\uyn yovidiwv mou oxeti{ovTal Pe TVEVHOVIKH (Vvwaon PE povoyo-
VIS10KT) KANPOVOUIKHA LETAS00N £PEPE OTO PWG VEA OTOIXEIQ OXETIKA PIE TNV
TaB0YEVELD TNG TIVEUHOVIKNG (VWO G TOCO OIKOYEVOUG 000 Kal OTTOPadIKNG'2.

H mpwtn petd\Aaén mou Tautomnolnbnke agopolaoe oto yovidio SFTPC
mou Kwdikomolel TNV mpwteivn C Tou em@avelodpacTIKou Tapdyovta o€
olkoy£vela O1Tou N uNtépa émaoye amd amo@oAdwtikn Siapeon mveupovia
amo Tnv matdIKr NAIKIA KAl TOV VEOYEVVNTO KOPITOAKI TNC ATt N €181Kn O1d-
peon mveupovitida®. Ot peAéteg mou akohoUBnoav avakaAuav mepaITéPw
petalaelc mou apopovoav ota yovidia yia Ti¢ mpwteiveg C, A2, A1 Tou
em@avelodpaoTikoL mapayovta (SFTPC, SFTPA2, SFTPAT) kaBwc Kal Tou Ta-
pdayovta ABCA3 (ATP binding cassette family A, member 3 transporter)'>-2.
Ot ev Aoyw mpwTeiveg Tou em@avelodpacTikol mapdyovta ekppdalovTal
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MINAKAZX 1. levetikoi TONUHOPQIOUOL OTNV OLKOYEVI TIVEUUOVIKY ivwaon Tou éxouv eeyxBei kat emPePfaiwbdei Touhdayiotov og 2
KAWVIKEG HENETEC (TTivakag Tpomomoinuévog amnd tn BLpAoypa@ikn avagopd 11)

Fovidio Mpwrteivn Nertovpyia KAnpovopikn peradoon
SFTPA1 SP-A1 EmpavelodpaoTikog mapdyovtag Movoyovidiakn
SFTPA2 SP-A2 EmpavelodpaoTikog mapdyovtag Movoyovidiakn
SFTPC SP-C EmpavelodpacTikog mapdyovtag Movoyovidiakn
ABCA3 ABCA3 Emeavelodpaotikdg mapdyovtag Movoyovidiakn
TERT TERT Tehopepn Movoyovidiakn
TERC TR Telopepn Movoyovidiakn
RTEL1 RTEL1 Tehopepn Movoyovidiakn
DKC1 DKC1 Telopepn Movoyovidiakn
TINF2 TIN2 Telopepn Movoyovidiakn
MUC5B MUC5B Moukivn MoAuyovidiakn

SFTPAT, SFTPA2, SFTPC: yovidia mmou kwdikomoloUv Ti¢ mpwteiveg A1, A2, C Tou em@avelodpaaoTikol mapdyovta, ABCA3: ATP binding
cassette family A, member 3 transporter, TERT: avdoTtpo@n tpavokpintdon tng tehopepdong, TERC: turipa RNA tng Tehopepdong,
RTELT: puBUIOTAG TNG EMUAKUVONG TwV TENOPEPWVY eNkAoN 1, DKCT: Suokepivn, TINF2: TERF-1 interacting nuclear factor 2, MUC5B:

Moukivn 5B.

ATTOKAEIOTIKA 0TA KUPEMOIKA eMMONAIOKA KUTTAPA TUTTOU
Il katmaiouv onuavtiké poho otn dlatreEnon TS akePAl-
otnTag ™¢ SouNC Kal TNG Astoupyiag Twv KUPeAidwv evw
o mapayovtag ABCA3 eival umevBuvog yla tn Hetagpopd
Twv mpwTeivwv B kat C (SP-B, SP-C) mpog Tnv empdvela Tou
KUTTApOU péoa ota reTahoeldn cwpdtia’'2 H emidpaon
TwV PeTaMa&ewv auTtwv otnv maboyéveon tng 1dlomaboug
TIVEUMIOVIKNG ivwong @aivetal va mpayuatomoleital péoa
amo TNV EVEPYOTIOINON HOVOTIATIWV TTou oxeTi(ovTal Pe
TOV KUTTAPIKO BAvato, To stress Tou evOOTTAACUATIKOU
SIKTUOU, TNV amdKplon Tou evOOTTAACUATIKOU SIKTUOU
TNV MapPoUsia un avadimwuévwy TTIPWTEIVWY, GE UNn-
XOVIOHOUG amokplong, og BAAPN Tou YEVETIKOU UAIKOU
KaBwc¢ Kal o€ amoppuBuIcn TOANATIAWY AVOGOAOYIKWY
AMmaAVTHOEWV'21920,

H avakdAuyn twv HeTOAAEEWY TWV TTPWTEIVWY TOU
eMaveloSpaoTIKOU Tapdyovta akoAouBndnke amd tnv
TAUTOTIOINON TWV METAAAEEWY TOU CUUMAEYUATOC TNG
TeENopepAonc?2, Auth T @opd n 1I810mabi ¢ TVEVUOVIKA
ivwon e€etdotnke ota mAaiola plag omaviag moAuGu-
otnuatikig diatapaxng mou ekONAWVETAL KUpiwg o€
a1k NAKia Kat amoKaAegital «aUyyevhG SUCKEPATWON»
(DQ), xapaktnpiletal 6e amod SuoTpoia ovUXWV, EOTIOKNA
urtépxpwaon 6€pUATOC Kat AeukomAakia otépatoc?. Eva
TTOC0OTO A0HEVWV UE TO CUVOPOO AUTO AVATITUGCOLV
oofapr] AVETTAPKELA MUEAOU TWV OCTWV, NTIATIKH Kippwon
Kal/n mveupovikn ivwon?. Ot petahAdelc oto cUUMAEyA
™G TEAOUEPADNG TIEPIYPAPTNKAV YIA TIPWTN YOPA alITl-

omaBoyeveTikd otnv DC Kal TN CUVEXELD OTNV OIKOYEVN
TIVEUHOVIKN ivwon?. H tehougpdon eival éva ouvOeto
P1BOVOUKAEIVIKO év(upo TTOU KATAAUEL TNV TTIPOoBNAKN
emavaiapfavopevwv aAnAouxiwv DNA ota tedopepn, TIG
€101KEC OOUEC OTIC AKPEG TWV YPOUHUIKWY XPWHATOOWHATWY
UE OKOTTIO TNV MPOOCTACIA TWV XPWHATOOWUATWY ard Tnv
ATTWAELQ YEVETIKOU UAIKOU O€ KABE pitwon. To cUUMAeyUa
¢ TeEAopepdong mepINapuPavel évav aplbud evepywv
Tapayovtwy onw¢ n duokepivn (DKCT), n avdoTtpopn
TPAVOKPITTACoN TNG TEAopepAonc (TERT) kat To Turipa RNA
¢ TeNopepdonc (TERC)'?, MetaA\A&eIC TOU apopoUV o€
autd ta yovidla kabwg kat og AAAa yovidla mou oxeti(ovtal
UE Ta TENOMEPN EVEXOVTAL OTNV AVATTTUEN OIKOYEVOUG
TIVEUHOVIKIG ivwong? 2223 (Mivakag 1). MBavoi pnxaviopoi
péoa amd Toug omoioug ot HETANNAEELG auTéG oxeTiCovTal
ME TNV maboyéveon TG iviwong apopouv Kupiwg og NN
11 Slatripnon TS akePAIOTNTAC TWV TEAOUEPWV (UIKPO
URKOG TEAOEPWV) e cuVOSO Slatapayn TG IKAVOTNTAG
anmdvtnong o€ BAANTIKOUC TAPAYOVTEG KAl auénuévoug
PLBUOUC aMOTITWONC KUPENSIKWVY EMONAIOKWY KUTTAPWY
KaBWG¢ Kal € EvEPYOTTOINGN PNXAVIOUWY ATTOKATACTAONG
BAGPNC kal ivwong mou duwc dev oxetiCovTal e TO PRKOG
TWV TENOUEPWV' 23136,

O KUKAOG TwV OTTAvVIwY YovISiwv e HeYAAn emidpaon
oTNV AvAamTuén olkoyevoUC TIVEUHOVIKNG ivwong Tou Trepl-
YPAPAE UEXPL TWPA EUITAOUTIOTNKE A0 TNV avaKAAUYN
T0 2011 €vOC KOIVOU OTOV YEVIKO TTANBUGUS ToAUpOP-
@lopoL mou moAamAaoiddel Tov Kivduvo yla avamtuén
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TIVEUMOVIKNG ivwong Katd 6 £wg 8 popEg: TTpOKELTal yia
TOV YEVETIKO MTOAUHOPPICHO €VOC vouleoTidiou (SNP)
rs35705950 Tou emaywy£a Tou yovidiou ou KwSIKOTOLEL
N Poukivn 5B (MUC5B)¥. To ebpnua auto empBefaiw-
Bnke otn ouvéxela og MePLOoOTEPEG HEAETEGE. DaiveTal
6¢€ 611 0 MoOAUPOPPIoUSC aPopd oTIC I810TTABEIC LoPPEC
TIVEUUOVIKNG ivwong Kal OxL O€ AUTEG TTou oxeTiCovTal pe
ocapkogidwon i okAnpodepua. H poukivn 5B padi pe tn
MouKivn 5A amoTteAoLV Ta BaCIKA TTPWTEIVIKA CUCTATIKA
NG YEANG TWV EKKPICEWV OTOUG TIEPIPEPIKOUE AEPAYWYOUC.
Ztnv 18lomabn MVEUMOVIKY ivwon n ékppacn TN gival
avénuévn TG00 OTOUC TIEPIPEPIKOUC LIKPOUC AEPAYWYOUC
000 Kal 0Ta KUTTapa 1Tou anapTti(ouv Ta ToIXWUATA TWV
KUOTIKWV OXNUATIOUWV oTIC BAAPEeC TUTTOU KnpnBpag
(honeycombing cysts)*4%. O péAog tng otnVv maboyéve-
on NG ivwong @aivetal Tw¢g cLVOEETAL UE UNXAVIOUOUG
QUOIKAC avooiag, PAABNG kat amokatdotaong PAABNG
OTO €MBAAIO TWV TIEPIPEPIKWV AEPAYWYWV KABWE KAl HE
SuCAEITOLPYIA UNXAVIOUWY GAEYLOVIG KOl AVOGONOYIKWY
ATTAVTACEWV TIOU OXeTI(OVTal PE TA HOKPOPAYA OTOUG
TIVEUOVEG' 24041,

Ol olkoyeVei¢ Kal 01 OTTOPASIKEG MOPPEC TNG TTVEULIOVI-
KNG ivwong ouxvd dev Stagépouv KAVIKA 1) maBoloyoava-
TOMIKA. EvtouTolg n pooeKTIKN HEAETN avadeikviel Sla-
popéc og emimedo emdnuioloyiag, mapayoviwv Kivduvou,
OKTIVOAOYIKWV KAl TAOOAOYOAVOTOUIKWY XOPAKTNPLIOTIKWY
KaBw¢ Kal o€ eMimed0 PUOIKNAG TTOPEIAC, EEWTTVEUUOVIKWY
ekOnAwoewv Kat ékaong tng vooou'.

Me Baon ta BiPAoypa@ikd Sedopéva Ol OIKOYEVELEC
a0BeVWV LIE OIKOYEVI) TIVEUUOVIKY ivwon Umopei va Tie-
pAappavouv TouAAxIoToV 2 WG KAl TIEPIOCOTEPA aTtd 7
MEAN TTou TTAcXouV amo TN vooo*, H 0lKoyEVI G TIVEUOVIKN
ivwon amote)ei To Mo onuavtiké mapdyovta Kivéuvou
yla tnv avamtuén 1dlomaboug mveupovikng ivwong [OR
=6.1(95% Cl 2.3-15.9)] evw au&Aavel ONUAVTIKA TOV OXETIKO
Kivbuvo Bavdatou amd MVEVHOVIKN (VWon OTOUG CUYYE-
veic mpwtou kal SeuTtepou Babpou (RR=4.7 kat RR=1.92
avtioTolxa)*44, 2TIC OIKOYEVEIEG UE OLKOYEVH (vwaon Ta
atopa mou mpooBdallovtal cuxvaTeEPa Eival Ta Appeva
MENN TToU ival KamvioTéCS. TOOO To KATVIoUA G0 Kal ol
mepIBarlovTikéG ekOEoelg OTIWC N €kBeon o€ apiavTo,
pétalha, okdvn EUAou kat appoolr oxetiCovtal loxupd
ME TNV avamtuén tng vOoou?. & HENETN TTOU OUYKPIVEL
77 aoBOgveic e OIKOYEVH TTIVEUUOVIKN ivwon kat 50 ue
omopadIKn YIVETAL CAPEC OTI EVW TA CUUTTTWATA TNG
véoou (Brxag, duomvola) dev Slapépouv peta&l Twv duo
oudadwy, N NAIKia epeaviong avtwy Kabwg kat Siayvwong
NCVOo0oU SIaPEPEL CNUAVTIKA KAl EiVal IIKPOTEPN VIO TOUC
aoBeveic pe olkoyevr| ivwon (57.97 étn vs 63.85 ka1 61.43

m

vs 66.58 avtioTolxa)®. Kat otig SUo katnyopiec acBevwv
n SlaxuTiKr IKavdTNTa TOu TIVEUOVA Yia TOo Hovo&eidio
Tou avBpaka (DLco) amotelei TNV mio guaicOntn pédo-
60 avixveuong MpWIHwY SlaTapaxwy OToV AEITOUPYIKO
€\eyxo NG avamvorc®. & aOUPNMTWHATIKOUG aoBeveig
0 AEITOUPYIKOG ENEYXOC TNG AVATIVONG UTTOPEL va ival
EVTOC PUOLONOYIKWV OpiwV, oTTOTE OTNV TIEPITTTWON AUTH
N AKPOAGCT TWV TIVEUIOVWY O€ CUVSUACHO LE TNV A&OVIKN
Topoypagia Bwpakog VPNARC EVKPIVEIOS UMOopEi va ava-
Seifouv maboloyikd euprpaTa Kal va amokaAUuPouv Tn
vd00 o€ PWIHo 0Tdd10% (Elkdva 1). € CUUMTWHUATIKOUG
a00g&VEIC YE OIKOYEVH] TIVEUHOVIKN (vWwon Ta eupripata
otnv afovikn Topoypagia Bwpakog UPNANG EUKPIVELAG
pmopei va gival dtuma, pe mo ouxvo e0pnua To SIKTUWTO
mPOTUNIO o€ ouUVSUACUS e BAABEC Bauprg ualou (82%)
evw ol BAdPec TUTTOU KNPrBpag amavtouVv os TOCOCTO
<35%* (Eikova 2). H katavour twv BAapwv gival cuxvd
S1dxutn pe urtepoyn o éva Babud otoug dvw Aofoug,
£V €xouv TiEpLypaei tikpoo(idlakéc PAAREC, Sidykwon
Aeppadévv Kal KUOTIKEG aNOIWOELCY. NeplocdTepoL Ao
TOUG Moo aoBeveic xapaktnpilovtal akTtivoloyikd oav
va avrikouv o€ adlagopoToinTn -pn EUKOAWE Ta&IVooU-
pevn- dtapeon mveupovornddela. O maBoAoyoavaTOUIKOC

EIKONA 1. ASovikn Topoypagia Bwpakog uPnAng eukpivelag
yuvaikag 64 €Twv pn Kanmviotplag. H yuvaika €xel OIKOYEVEL-
OKO 10TOPIKO UE TIaTéPA ME Kippwaon Amatog, U0 adehgéc
Kal évav abeA@d pe 181omabry TVEUMOVIKN ivwon Kal évav
adeh@d Kat évav aviPto pe Aeuxatpio. Av Kal aCUUITTWHATIKE
umeBARON og kKAvikn e€€taon mou avédelée rixoug velcro otnv
aKpoéaon Twv TMVEVPOVWY augotepdmAeupa. AkolouBnoe
€heyxoc pe HRCT mou avédelée apyxopeveg aANOIWOELG SLAXUTNG
Siapeong mvevpovornabelag pe umoUme(WKOTIKN Katavoun. Ta
ATTOTENEOUATA TOU YEVETIKOU EAEYXOU avaAPEVOVTAL.
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EIKONA 2. Afovikr Topoypagia Bwpakog uPnAig eukpivelag
avdpa aoBevoug 46 €TWV PN KATIVIOTH, TTOU aVAOEIKVUEL
BAABec pe SikTuwtd mpotumo, Bappr Lalo Kat BpoyxleKTaoieg
€€'éNewc oTIC PACEIC TWV TIVEUUOVWY AUPOTEPOTIAEUPA.
H Bloyia mvevpova o nAikia 42 eTwv ATav cuppaty pe o
npdTuTo TG ouvriBoug Sidpeong mveupoviag. O acBevig éxel
SUo ouyyevei¢ mpwtou Babuou pe diapeon mveupovomabela,
évav pe 1810madn TVEUHOVIKN (vwaon Kal évav [IE TIVEUHOVIKN
ivwon ota mhaiola peupatosldoug apbpitidag. O yeveTIKOG
éheyxoq avédelle petdMaén TERC.

€\eyxo¢ oTnV MepinmTwon auth Bétel diayvwan cuvrBoug
Sidpeonc mveupoviag (UIP) oe onuavtikd aplBuo acbe-
VWV EVW KATolol armd auTtolg mapapévouv Xwpig akpifn
Ta&ivéunon akopa Kat Hetd tn Ployia®.

'Onwe R8N ava@épapls, TOANEG TIEPITTWOELS TIVEURIOVI-
KNG ivwong UE KANPOVOUIKO XOPaKTPA APXIKA S1amoTw-
Bnkav ota maiota Tou cuvdpopou DC, kaBloTwvTtag €Tot
YVWwoTé 0TI KATTolo1 ACOEVEIC UE TTVEUOVIKY ivwon Urmopei
va £X0UV TAUTOXPOoVA EEWTTVEUHIOVIKEG EKONAWOELG OTIWG
NIOTIKA /KAt AipatoAoyIkr vOoo TTou va oXeTiCovTal JE TIG
METANNAEELG TTOU pEpOuV. 2 a0DEVEIC PE OIKOYEVH (Vwon
TTIOU PEPOUV UETANAEELC TOU CUUTTAEYOTOC TNG TENOUE-
pdaong aA\d Sev macyouv amo DC undpyel mBavotnta
yla Toug (610u¢ 1 yia AAAa PéAN TNG OLKOYEVELA TOUG va
avantuEouv oUVOPOUA AVETTAPKELAC UEAOU TWV OOTWV
OTIWC MUEAOSUCTIACTIKA OUVOPOUA 1) ATTAACTIKN aval-
Mia i nratikn voéoo Tou TUTTou TG Kippwong Amatog®,
O kivduvoc avantuéng e§WNMVeUHOVIKWY EKONAWOEWV
O€ Mla TéTola MepInTwaon Sev umopei va uoloyloTei Je

TINEYMQN Tetxog 20, Topog 290¢, Ampiiog - looviog 2016

akpifeta’. ANoL TapAyovTeG KIVOUVOU OTIWG LOYEVEIC
Mopwéelg, kataxpnon aAKoOA Kal TOEIKEG PAPUAKEUTI-
KEC OUOIeC pumopel va auéroouv autov Tov Kivduvo Kal
KOO €ival va amogeuyovtal. O kivduvoc aipatoloyikol
KivéUvou au€dvetal amo yevid o€ YeVIA KAl TO QAIVOLEVO
auTo Kaheital emiomevon (anticipation), opeiletal & otV
KANPOVOUIKH METAS0ON ATTO YEVIA OE YEVIA TEAOUEPWY
ME HIKPO UriKoc'.

Mia &N\ TapApeTpog Tou oPeiloupe va Aapuavoupe
unoYN o€ AoOEVEIC e OIKOYEVH TIVEULIOVIKT ivwon Kat Kupi-
WC O€ AUTOUC TTOU PEPOUV UETANNAEELG TOU CUUTTAEYATOC
NG TENOPEPAONC €ival 0 auénpévog Kivouvog EMIMAOKWY
mou Slatpéxouv dtav umoAaAovtal o PETAPOOKEUON
nivelpova. AUO JENETEC amTd KEVTPA avaPopdG Tou eEwTe-
pIKoU, pia amo Tig HIMA kat pia armd tn FaAia, kataArjyouv
OTO CUUMEPATA OTI ol aoBeveic autoi xapaktnpifovtal
amo UIKPOTEPO XPOVO EMPBiwoNG UEXPL TN METAUOOXEUON
€VW €ival TOAD EVAAWTOL OTA OXILOTO AVOCOKATACTAATI-
KN¢ Bepamneiag mou epappolovTal PETA T UETANOOXEUON,
avVATITUOOOVTAG CUXVA CUVOPOUA AVETTAPKELAG MUEAOU
Twv ooTwv. KataAnyouv & oto Bavato Aoyw Aotpwélo-
AOYIKWV, AIMATOAOYIKWV Kal/f VEQPONOYIKWVY ETTITTAOKWV.
Oumapatnproeic auTég KaBloTouv avaykaia mptv amd tn
peTapdoxeuon mveuova o€ acBeveic pe 1dlomadn mveu-
MOVIKA ivwon Tnv mpaypatonoinon £181Kou aiuatoAoyl-
KOU, YEVETIKOU Kal NTIATOAOYIKOU EAEYXOU EVW TIAPEXOUV
OTOLXE(Q OXETIKA PE TNV TTPOCGOPUOYN TWV OXNUATWY TNG
QVOOOKATACTAATIKNG Bepameiag mou mpémel va e@apud-
Cetal og aoBeveic uPNAOL KIvOUVOU yia EMITAOKEC?, Y€
HEeNETN TTou Tipaypatomolrifnke ota maiola mpoyuEeTapo-
OXEUTIKOU eAéyxou aoBevwv pe vdoo mou oxetiletal e
MIKPO URKOC TEAOUEPWY, SlamoTWONKE OTI 0l aoHeVei
autoi ouxvd mapouctdfouv eKTOG amd TNV MVEUUOVIKH
{vwon, UMTOKAVIKEC OP@EC NTTATIKAC KAl AIMATOAOYIKNAG
vooou 1rou Sev avadelkvuovTal EVKOAA OTOV EPYACTNPIAKG
€\eyxo poutivag™.

To mpooddKIpo emPBiwong aoOEVWVY UE OIKOYEVH TIVEU-
MoVIKA ivwon o€ €60¢po¢ PETANAEEWY TOU GUUTTAEYLATOG
NG TENOUEPAONC PaiveTal OTL €ival IKPOTEPO OE OXECN
ME TIC OTTOPASIKEG LOPPEC TNG VOOOU?, AVTIOETA 0L POPEiC
TOU TTOAUMOP@PIoHOU oTo Yovidio MUC5B éxouv kKaAUTepn
emBiwon 1000 oTIC OTTOPASIKEC OGO KAl OTIG OIKOYEVEIC
MOP®PEC TNG VOOOU>>0, T € 6,TL aQopd TIG METAANAEEIC TV
TPWTEIVWV TOU EMPAVEIOSPACTIKOU TTAPAYOVTaA KAl TOU
mapdyovta ABCA3, autég ekbnAwvovTal e Peyalo e0PoG
KAIVIKwV ekdnAwoewv mou mephapfdavouv cuvépoua
ooBapri¢ AVATIVEUOTIKNG AVETTAPKELAG OE BPEPIKN Kal
maudIKn NAKia HEXPL TIVEVUOVIKT ivwon, cuvOuao o ivw-
oNgG YE EUPUONUA KAl TIVEUUOVIKK (VWO PE KAPKivo Tou
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TveUOVA 0TOUG eVAAIKEG. H vooog og kdBe mepimtwon
pmopEi va givatl amd acuUUNMTWHATIKA €wg TTOAU Bapid kat
va obnyei otov Bavato %5759,

H peAéTn Twv a0BeVWV PE OIKOYEVH TIVEUHOVIKI ivwon
YEVVA TOANA epwTrpata petadl Twv omoiwv mwe givat
eIkt N S1dyvwon ¢ vooou o€ apxikd otddia, mwe n
mpwipn Siayvwon pmopei va aANA&eL TN QUOIKN TTopeia
NG VOOOU Kal TIWG TO YEVETIKO TIPOPIA evog aoBevoug
prTopei va emnpedoel TNV avTamokplon oTig Beparneiec.

AuTO TTou YVwpi{OUE PEXPL OHEPA Eival OTL 0 EAEYXOG
O€ OIKOYEVEIEC A0DEVWV IE OIKOYEVI) TIVEUHIOVIKT] ivwon
avadeikviel maBoloyikd euprpata cupatd pe diapeon
miveupovornidBela otnv afovikr| Topoypagia Bwpakog
UWNAAG EUKpPIVELag o€ TOOOOTO 14-25%%C. H KAWVIKNA
onpacia tng mapatrpnong autig dev ivat yvwoTn. Mo
TPOCPATA SNUOCIEUTNKAV TA ATTOTEAECUATA TTPWTOTUTING
EMOTNMUOVIKNG MEAETNG OTTOV £€€TAOTNKAV EVOENEXWC UE
QTTAVTNON O€ EPWTNUATOAGYIA, KOBWG KAl E AIATONOYIKEG
e€etdoelg, aéovikn Topoypagia Bwpakog uPNANG EUKPI-
VELAG, BpoyxooKkomnon Ue BpoyxoKupeAdikéd ékmAupa
kat Stafpoyxikn BloYia 75 acUPMTWUATIKA PHEAN OIKO-
YEVEIWV PE OIKOYEVH TIVEUHOVIK] (VWon. ZUU@wva PE TN
OUYKEKPIUEVN HEAETN TIPOKUTITEL OTI TTOANG arTd Ta dTopa
autd ekdnAwvouv otolxeia cupPatd pe avadlapopewon
TOU TTVEUHOVIKOU TIAPEYXUHATOG Kal SUoAeitoupyia Tou
KUPeASIKoU emBnAiou. H onpacia autwy Twv eupnuatwy
Kal 0 PONOC TOUG OTNV AVATITUEN TIVEULIOVIKAG ivwong
o€ dtopa uPnAou kivéuvou Ba SatunwBei oto péNNov
META amd pakpoxpovia mapakoloubnon Twv ev Adyw
aTOpWV®, Akéua o mpdo@ata SNUOCIEUTNKE PEAETN
TToU TTpaypatomolOnke and 1o EBviko lvotitouto Yyeiag
Twv HIMA pe avtikeipevo tn Beparmeia pe viavaldin (éva
OUVOETIKO avOpoydvo) aoBevwy e VOO OXeTICOPEVN UE
MIKPO UNKOG TEAOUEPWY, KaTteEoxnv SnAadn pe cuvdpoua
QAVETTAPKELAG LUEAOU TWV OOTWV 1)/Kal TIVEUUOVIKY (Vw-
on. Ta mpwTa anoteAéopata gival evBappuvTiKa Kabwg
n ev Aoyw Bepameia auavel To PNKOG TWV TEAOUEPWV
Kat otaBeporolei TNV alpatoloyikn Kat'e§oxrv vooo oe
€va Moo0oTO aoBevwve'. Towg oTo PENNOV va £XOUUE TN
SuvatdTNTa va EVOWHOTWVOUE TN YEVETIKH TAUTOTNTA
Tou KAOe aoBevoUC 0TI OEPATIEVTIKEG LAG ATTOPACEL,
Kupiwg av autr pag BonBdel va katavorioou e KAAUTEPA
v maboyévela, Tn faputnTa, Tov Kivbuvo mpoddou TN
vOooU Kal TNV anmdvtnon otn Oepamneia?6263,
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>Tnv mapovoa @don emMPBANETAL VA XPNOIUOTIOIOUUE
UE co@ia Kal oUVEDN TA ATTOTEAECHATA TOU YEVETIKOU
eNéyXOU O€ A0BEVEIC e OIKOYEVI) TIVEUMOVIKE ivwon®,
O yeveTikd €NeyX0C OQEINEL VA TTpayUATOTIOLETAL UOVO
UETA amo evnpépwon Tou acBevolc Kal €yypagn CUYKa-
Td0eon ota mhaiola opddag eI8IKWV Tou va EpIAapBAvel
yevetiotr. Ot acBeveic mou SikalouvTal YeVETIKO EAeYXO
€ival aUTOI UE CUMPBATO OLKOYEVEIOKO IGTOPIKO, LUE ONUEIa
ouVSPOUOU TTIOU OXETICETAl E UIKPO PNKOG TEAOUEPWY,
dtopa Tou avanTuooOoUV TIVEUUOVIKN ivwon o€ veEapn
nAia kaBwc kal 6col acBeveic Ba ummofBAnBouv o€ petapd-
oxeuon mvelpova. O €éAeyX0G OUYYEVWY TwV AoBEVWV TTOU
PE€pPouV yovISIaKEG METAMAEELS iowc OswpnBei okOmIOG
OTO APECO PENNOV KATW aTTO EISIKEC TIPOUTIODETEIC EVW
peyahn a&ia éxel n oLOTAON YA ATTOPUYH TOEIKWY TTAPA-
YOVTWV Kal TIEPIBANNOVTIKWV/EMAYYENUATIKWV EKOETEWVY,
ouumnepIAapBavouévou Tou Kamvou Tou TOLyApou, OTIC
OIKOYEVEIEC AUTEC Kal EIOIKOTEPA OTA VEOTEPA PEAN TOUG'.

H mpdodog mou €xel MpokUYPEL 0TO BEa TOU YEVETIKOU
eNéyxou otnv 1810mabn TIVEUHOVIKY (vwon Ta TeheuTaia
€1, éxelamokaAlPel évav véo opilovta oTnv MPOCEYYIoN
TWV a00evwy 1600 He ommopadikr 60O Kal E OIKOYEVH
TIVEUMIOVIKN ivwon.

Méxpt orjuepa dev undpxouv emionueg odnyieg yia tov
YEVETIKO éNeyxo oTnV 1810madr TvevpoviKr ivwon. EAmi-
Coupe ol emouevec diebveig 0dnyieg yia tn Sidyvwon Kat
Beparmeia TG vOoou va afloAoyroouV Kal Vo 0pyavwoouy
TN CUCOWPEVPEVN CUYXPOVN YVWON KAl VA aQlEPWOOUV
€va KEPAAAIO TOOO OTO YEVETIKO éAeyx0 00O Kal TV
QVTILETWTTION A00EVWV € OIKOYEVH TIVEUMOVIKH ivwan.
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Most cases of idiopathic pulmonary fibrosis are sporadic, that is they
occur in individuals with no family history with the disorder. Familial pulmo-
nary fibrosis is defined by the presence of at least two cases of pulmonary
fibrosis in the same family'2 In that case the presence of multiple pulmonary
fibrosis cases in a family may regard idiopathic pulmonary fibrosis alone,
or idiopathic pulmonary fibrosis in association with pulmonary fibrosis of
known etiology such as pulmonary fibrosis related to autoimmune rheumatic
disease and chronic hypersensitivity pneumonitis or idiopathic pulmonary
fibrosis and other idiopathic interstitial pneumonias such as desquamative
interstitial pneumonia or pleuroparenchymal fibroelastosis>.

We now know that 2-20% of the idiopathic pulmonary fibrosis patients
have a family history consistent with familial pulmonary fibrosis' and a
detailed family history for each patient with idiopathic pulmonary fibrosis
is deemed necessary in quest of such traits in a family pedigree. The type of
inheritance for the majority of patients is autosomal dominant with vertical
transmission from generation to generation®’. The last 15 years there has
been great progress in the discovery of genes related to the development of
familial pulmonary fibrosis. Some of these gene variants are very common
and strongly related to the disease however they have a very modest size
effect separately (polygenic inheritance), whereas other variants are quite
rare but have a very high size effect for the development of the disease
(monogenicinheritance)®'°. The most representative gene variants related
to familial pulmonary fibrosis are those related to the telomerase complex,
to the surfactant proteins and finally to the mucin 5B*'" (Table 1).

The discovery of genes related to monogenic pulmonary fibrosis pro-
vided new clues on the pathogenesis of idiopathic pulmonary fibrosis both
sporadic and familial'2.

The first identified mutation was in SFTPC gene, the gene encoding
surfactant protein Cin a family with a mother with desquamative interstitial
pneumonia since childhood and her baby girlwith non-specific interstitial
pneumonitis*. The studies that followed discovered further mutations in
genes encoding surfactant proteins C, A2 and A1 (SFTPC, SFTPA2, SFTPAT)
as well as ATP binding cassette family A, member 3 transporter (ABCA3)'38,
The above mentioned surfactant proteins are exclusively expressed in
alveolar epithelial cells (AEC) type Il and have a cardinal role in lung al-
veolar structure maintenance and function whereas ABCA3 transporter is
responsible for transporting SP-B and SP-C towards the cell membrane in
lamellar bodies''2. The effect of these genetic mutations in the pathogenesis
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TABLE 1. Genetic variants in familial pulmonary fibrosis vali-
dated through at least one independent cohort (table modified
from reference 11)

Gene Protein Function Inheritance
SFTPA1 SP-A1 Surfactant monogenic
SFTPA2 SP-A2 Surfactant monogenic
SFTPC SP-C Surfactant monogenic
ABCA3 ABCA3 Surfactant monogenic
TERT TERT Telomere monogenic
TERC TR Telomere monogenic
RTEL1 RTEL1 Telomere monogenic
DKC1 DKC1 Telomere monogenic
TINF2 TIN2 Telomere monogenic
MUC5B MUC5B Mucin polygenic

SFTPA1, SFTPA2, SFTPC: genes encoding proteins A1, A2 and C
of surfactant, ABCA3: ATP binding cassette family A, member 3
transporter, TERT: reverse transcriptase of telomerase, TERC:RNA
component of telomerase, RTEL 1: human regulator of telomere
elongation helicase 1, DKC1: dyskerin, TINF2: TERF-1 interacting
nuclear factor 2, MUC5B: mucin 5B.

of pulmonary fibrosis are shown to be related so far to
pathways implicating cellular senescence, endoplasmic
reticulum stress, the unfolded protein response and the
DNA-damage response as well dysregulation of numer-
ous immune responses’'21920,

The discovery of surfactant protein mutations was
followed by the identification of the telomerase complex
mutations?"?2. This time pulmonary fibrosis was examined
as part of a rare multisystem disorder affecting mostly
children called “dyskeratosis congenita” (DC) characterized
by dystrophic nails, patchy skin hyperpigmentation and
oral leukoplakia®. A subset of these patients develops
severe bone marrow failure syndromes, liver disease and/
or pulmonary fibrosis®. Mutations in the genes encoding
the telomerase complex were first described in DC and
then in FPF patients?*. Telomerase is a multimeric ribonu-
cleoprotein enzyme that catalyzes the addition of repeti-
tive DNA sequence to telomeres, specialized structures
at the end of linear chromosomes and thus protecting
chromosomes from genetic material loss during mitoses.
Telomerase complex includes a variety of active parts
such as dyskerin (DKCT), telomerase reverse transcriptase
(TERT) and the telomerase RNA component (TERC)"%,
Mutations in these genes as well as in a number of other
telomere-associated genes are implicated in FPF2'2226:30
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(Table 1). Possible mechanisms through which telomer-
ase mutations increase the risk for the development of
pulmonary fibrosis include mainly functional deficits in
telomere maintenance (short telomere length) linked
to epithelial cell senescence and impaired response to
epithelial injury as well as non-telomeric effects related
to lung injury response and fibrotic remodeling'23'-%,

The group of rare genetic variants with a high size ef-
fect for FPF described so far was enriched by the discovery
in 2011 of a common genetic variant that increases the
risk for IPF six to eight times: a common single nucleotide
polymorphism (SNP) (rs35705950) in the promoter of the
gene encoding for mucin 5B (MUC5B)¥. This finding was
validated in further studies?®. Interestingly this polymor-
phism seems to be related only to idiopathic forms of
pulmonary fibrosis and not to those related to sarcoidosis
or scleroderma disease®. Mucin 5B is among the two major
gel forming proteins in human airway secretions. In IPF
patients it is found increasingly expressed in the distal
small airways and in the cells covering the honeycomb
cysts®’#, Its role in the pathogenesis of IPF seems to be
related to injury, barrier function, innate immunity and
impaired repair in the distal airway epithelium as well as
to dysregulated inflammation and macrophage mediated
responses in the lungs'4041,

Familial and sporadic pulmonary fibrosis may be clini-
cally and histopathologically indistinguishable. However
meticulous studying of familial pulmonary fibrosis pa-
tients reveals many differentiating and original aspects
concerning epidemiology, risk factors, radiographic and
histopathologic presentation, natural history, extrapul-
monary manifestations and outcome that warrant special
consideration’. Based on the literature, the number of
family members with FPF affected in a family ranges
from a minimum of 2 and overpasses sometimes 6 to 74
Familial pulmonary fibrosis is the strongest risk factor for
idiopathic pulmonary fibrosis [OR=6.1 (95% Cl 2.3-15.9)]
whereas it increases significantly the risk of death from
pulmonary fibrosis in first and second degree relatives
(RR=4.7 and 1.92 respectively)**4. In these family co-
horts, male smoker patients seem to be more frequently
affected®. Both smoking and environmental exposures
such as asbestos, welding, carpentry and sandblasting
are significantly related to the development of the dis-
ease in FPF patients®. From another study comparing 77
FPF patients with 50 sporadic ones it becomes obvious
that although symptoms of disease at diagnosis such as
dyspnea and cough are indistinguishable, the age both
at symptom onset and at diagnosis is younger for the
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FPF patients (57.97 years vs 63.85 and 61.43 vs 66.58
respectively)®. In both FPF and sporadic cases diffusing
capacity of the lung for carbon monoxide (DLco) is found
to be the most sensitive parameter to disclose impair-
ment®. In asymptomatic patients pulmonary function
tests including DLco may be normal and lung ausculta-
tion in combination with high resolution computerized
tomography of the chest (HRCT) may reveal abnormal
findings* (Figure 1). In symptomatic FPF patients, HRCT
of the chest findings are often atypical with reticulation
either alone or in combination with ground glass opacities
representing the most common findings (82%) whereas
honeycombing lesions are encountered in less than 35%
of cases* (Figure 2). The distribution of the lesions may
be more diffuse compared to the subpleural predomi-
nance of typical sporadic cases or even predominate in
the upper lobes. Cystic lesions, micronodules and lymph
node enlargement are also described*’. More than half
of patients are considered to have unclassifiable disease
necessitating histopathological documentation. Among
radiographically unclassifiable cases, many patients are
histopathologically diagnosed as usual interstitial pneu-
monia disease whereas a significant number will still
remain unclassifiable®.

E = LSRN e L2

FIGURE 1. High resolution tomography of the chest of a 64 year
old non-smoker female. The patient had a family history posi-
tive for a father with liver cirrhosis, two sisters and one brother
with idiopathic pulmonary fibrosis and a brother and nephew
with leukemia. Although asymptomatic, clinical examination
revealed velcro sounds at lung bases; the screening test with
HRCT of the chest demonstrated minimal changes of interstitial
lung disease with subpleural distribution. Results of genetic
testing are pending
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FIGURE 2. High resolution tomography of the chest of a 46
year old male non-smoker patient demonstrating reticulation,
ground glass opacities and traction bronchiectasis at the bases
of the lungs. Open lung biopsy was performed at the age of 42
and the histopathologic findings were compatible with usual
interstitial pneumonia pattern. The patient had two first degree
relatives with interstitial lung disease, one with idiopathic
pulmonary fibrosis and one with pulmonary fibrosis related to
rheumatoid arthritis. Genetic testing revealed TERC mutation.

As we already described, many pulmonary fibrosis
cases with a heritable component were initially reported
in the background of dyskeratosis congenita syndrome,
highlighting the fact that patients with telomerase com-
plex mutations may also have extrapulmonary mani-
festations such as liver and/or bone marrow disease.
There is evidence showing that patients with FPF but
without any DC findings may also develop themselves
or their family members bone marrow failure syndromes
such as myelodysplasia and aplastic anemia or/and liver
disease such as liver cirrhosis*®*>'. The risk of associated
extrapulmonary manifestations is difficult to estimate.
Risk factors such as viral infections, toxic medication and
alcohol may enhance presentation and should be avoided.
Hematologic disease’s risk increase from generation to
generation, a phenomenon called anticipation, due to
short telomere inheritance’.

Another fact that we should take into consideration
in FPF patients especially those with mutations of the
telomerase complex is their fragility when they are re-
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ferred for lung transplantation. Two studies from centers
of excellence one in the USA and the other in France have
clearly shown that these patients have a shorter trans-
plant free survival time and that they are very vulnerable
when exposed to post transplantation immunosuppres-
sive regimens, often developing bone marrow failure
syndromes and succumbing prematurely due to hema-
tologic, infective and renal failure complications. These
observations justify specific genetic, hematologic and
hepatology consultation before lung transplantation in
pulmonary fibrosis patients as well as selected adjustment
of the post-transplantation regimens for those patients at
increased risk®2*3, Indeed a study performed in a context
of pre-transplant evaluation for lung transplantation for
patients with short telomere disease demonstrated that
subclinical bone marrow and liver abnormalities are found
in patients with pulmonary fibrosis and short telomeres
even without clinically significant signs in peripheral
blood counts and liver function tests**.

In general, patients with telomerase complex muta-
tions have poorer survival compared to sporadic disease
patients irrespective of lung transplantation?. On the
contrary, the MUC5B promoter polymorphism is associ-
ated with increased survival in both sporadic and familial
pulmonary fibrosis patients*>*. Concerning FPF patients
with surfactant protein and ABCA3 mutations, outcome
ranges from asymptomatic disease to death. Phenotypic
manifestations vary from severe respiratory failure at a
very young age to only lung fibrosis, combined pulmo-
nary fibrosis and emphysema or lung fibrosis and cancer
in adults'®7°,

Investigating familial pulmonary fibrosis patients
makes also scientists wonder whether early identification
of the disease through screening of FPF families could
positively influence its natural history which remains
dismal besides new treatments and whether the genetic
profile of each patient could bring in the future some
kind of useful information regarding treatments and the
response to them. For the time being what we know is
that early screening of asymptomatic patients from FPF
families may reveal interstitial lung disease changes in
almost 14-25% of them?*°, Very recently, an exhaustive
work-up with questionnaires, blood examination, chest
HRCT, and bronchoscopy with bronchoalveolar lavage
and transbronchial lung biopsy was undertaken in 75
asymptomatic subjects at risk for familial interstitial pneu-
monia. The authors found that there was evidence of lung
parenchymal remodeling and epithelial dysfunction in
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these subjects and that only longitudinal follow-up will
explain its significance in the pathogenesis of pulmonary
fibrosis®.

Even more recently, National Institute of Health sci-
entists published their observations concerning the
treatment of patients with telomere disease, mostly bone
marrow failure and/or pulmonary fibrosis with a synthetic
androgen, danazol. Initial results were encouraging since
telomere elongation was achieved with stabilization mainly
of hematologic disease in certain patients®'.

In the future we may have the opportunity to incor-
porate genetic signatures into therapeutic decisions
for our patients by more accurately comprehending
pathogenesis, severity, risk of progression and response
to treatment?62%3,

At present, what we mostly need is the wise utiliza-
tion of all this new genetic information concerning FPF
patients®. Genetic diagnostic and counselling should be
performed after written informed consent in a frame-
work of a multidisciplinary expert team that includes a
geneticist and should apply in patients with a history of
FPF, in patients with signs of short telomere syndrome,
in young patients as well as to those referred for lung
transplantation. Screening family members of affected
individuals could prove meaningful in the future as well
as counseling of avoidance of any exposure including
smoking that could harm sensitive organs such as the
lung, bone marrow and liver in the next generations’.

The progress that has supervened in genetics in IPF
the last few years, has allowed new insights for sporadic
and familial pulmonary fibrosis patients. Hopefully, next
guidelines for diagnosis and treatment of idiopathic
pulmonary fibrosis will appreciate and organize the ac-
cumulated new knowledge and will dedicate some lines
to genetic diagnostic, counselling and management of
familial pulmonary fibrosis patients as well.
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H mpoogatn avabswpnon twv kateubuvtnpiwv odnylwv ATS/ERS/
JRS/ALAT emPBePaiwoe Ti¢ veoTepec e€eli€elc oto medio Tn¢ ISlomaboug
Mveupoviknc lviwong (IM1). H oAokApwon Tpiwv TUXAIOTTOINUEVWVY KAIVIKWY
MEANETWV €iXe WG ATOTENECUA TNV €YKPLOTN SU0 VEWV PAPUAKEUTIKWY OUCI-
wv, TS Mpeeviddvnc kat tou Nintedanib, oe Eupwrn, HMNA kat lamwvia'™.
EmmnpooBeta, vedtepa epeuvnTikA dedopéva avédel€av KavoToOpouG Ta-
BoyeveTikoUG pnxaviopoUg mou @aivetal va epmiékovtat otnv IMNI, mapoio
TTOU TA AKPIfr] LOVOTIATIA TNG VOOOU SV €XOUV TTAIPWE ATTOCAPNVIOTEL.

H INI m\éov Bewpeital w¢ pia vooog mpowpng yripavong'. Kuttapikeg
Siadikaoieg mou oxetiCovtal Pe TN ynpeavon, omwe To oeldWTIKO OTPEC,
n ducheltoupyia Twv ptoxovopiwy, KaBwe emiong Kal ot HETABOAEG oTNV
e&wkuTttdpla oucia, mMOavév va GUUBANOUV ONUAVTIKA OTOV IVWTIKO @al-
voétumo tn¢ vooou. H mpwteivn PINK1 amotelei Tov KUplo puBuioTn Tng
Sladikaociag Tng pitopayiag kat mpdo@ateC HEAETEC KATESEIEQV UEIWPEVN
ék@paon Tou PINK1 ota tumou Il kupehidikd emOnAiakd KUTTApa O€ I6TOUG
IMI kat o€ povtéha ynpaopévwy movtikwv2, AiCel va onuelwBel 0TI anmwAela
Tou yovidiou PINK1 o€ povtéha {wwv gixe w¢ amoTtéAECA TN CUGCWPEUCN
SUOUOPPWV KAl SUGAEITOUPYIKWV UITOXOVOPIWwV 0Ta KUPEMSIKA emMBnAaKkda
KUTTapa Adyw TTPoBANUATIKNAC ITopayiag, Ki €ToL GUVEBAAE 0N yripavon
TWV KUTTAPWV Kal TEAIKA OTNV iVWon 0TOUC TIVEUUOVEC TwV {WWV AUTWVA.

Emiong, n ékppaon tou PINK1 Bpébnke va gival pelwpévn Kat ota Ku-
PeASIKA pakpo@aya acBevwy e 1Ml og cuvduaopo Pe avénuéva emineda
SpaoTikwy pHopewv ofuyovou (ROS) ota pItoxovopla Toug o€ Hia PENETN
BpoyxokuweMdikoU ekmhupatog. H xpdvia mapouacia evepyomoinuéVwY
HAKPO@AYWV Kal AEUKOKUTTAPWY AMoTEAEl XapaktnptoTiké Tng INI. H mBavry
CUMUETOYXH QUTWV TWV KUTTAPWV 0TNV poEvnon HIKPOOKOTIKWY BAafwv
Tou KuPeAISikou emBnAiou wONoe otn ueAétn Tou MRNA HETAYPAPWHATOC
KUTTAPWV Tou BpoyXoKuPeASikol ekmAUaTOC amo acBeveic e INI og oxéon
ME vyteic pdptupec*. H ouykpitikn aut avaiuon €6eiée 6T n e€oudetépwon
TWV SPACTIKWY HopPwV 0§UYOVoU armoTENEL Hia aTto TIG TTAéOV ApVNTIKA
puBuIopEvEG S1adIKATIEG TWV KUTTAPWV TOU BPoyXOKUPEMSIKOU EKTAUUATOC
otnv Il o€ ox€on L€ TOUG LYLEIG LAPTUPEC. MEAETEC OE ATTOOVWHEVA UITO-
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XovOpla amd KUTTapa Tou BPoyXoKUPEASIKOU EKTTAUOTOC
acBevwv pe Ml édei€av Tnv avénon tng cuvdeduevng Pe
TIG pitoyovOplakég pepBpdveg mpwteivng PINK1, yeyovog
To omoio cuvSEETal e TNV EMAYWYH TNG MIToPayiag Kat
NV MPooTacia TwV KUPENSIKWY HAKPOPAYWY ATIO TNV
anénTwon®.

H Bpaxuvon twv TeEhopEPWV Eival akpoywviaiog AiBog
TO0O0 OTNV ivwon 000 Kal oTn yripavon. Ta tehopepn sivat
enMavaAfPeIC VOUKAEOTISIWV OTA AKPA TWV XPWUOOoW-
MATWV Kal Ta OTToia TTAPEXOUV TNV anapaitntn Xpwpo-
OWWUIKN 0TabepdTnTa. BpaxUvovtal Katd Twv KUTTapIko
TOANATTAQGIACOHO Kal OTaV PTACOUV éva KPIoIHo UAKOC
TO KUTTOPO U@ioTaTal TTAUON TOU KUTTAPIKOU KUKAOU
Kal amémtwon. Mia onuavTiK MEAETN OXETIKA UE TO
MNKOG TWV TENOUEPWY AVAUEDO O OKTW SIAPOPETIKEG
Slaueoec mveupovomabeleg Kal 532 aoBeveic amédeiée
OTL TO MAKOC TWV TENOUEPWV O aoBeveig pe SIAUETES
niveupovordBeleg (AAM) eival onuavTikd PIKPOTEPO O€
OX€0N UE TOUC LYING HApTUPEC. EmmAéoy, ol aoBeveig
pe 1Ml kat oikoyevr diapeon mveupovornddela, ixav on-
HavTIKA BpaxUtepa TEAOEPT) CUYKPITIKA JE ANNeg AAT,
omnwc N 1810mabnig un €181k Siapeon mveupovia (NSIP) kat
N OXETI(OUEVN E TO KATIVIOMA SIAUEDN TTVEUOVOTIABELA
(SR-ILD), e€aipwvTag TI¢ olkoyeveig poppég g IMI pe
SFTP petal\a&eic. OraoBeveic pe oapkoegidbwon eixav Tn
HiIkpOTEPN PPAXUVON TENOUEPWY OE OXEON ME TIG UTTO-
Aotrmeg AAIM. Z1a povokUTTApa ToU TEPIPEPIKOU AiATOC
acBevwyv pe AAM (e€aipolvTtal Ol OLKOYEVEIG LOPPEQ) N
OUCOWPEUON TWV TABOAOYIKWV TEAOHUEPWV PaivETAL VA
unv kaBopiletal amo yevetikn mpodidBeon, alhd va dnui-
oupyeital emiktnTa o€ éva untdfabpo ofelIdwTIKOU OTPEC
I/kat auénpévou MOANATAAGIACHOU TWV KUTTAPWY TOU
QAVOOOTTIOINTIKOU CUCTAUATOC WG eMakOAouBo Siéyeponc
Tou. EmmAéov, n avénuévn Bpaxuvon Twv TEAOUEPWV
otnv otkoyevn IMNI pe PN XapakTnEIoUEVEG LETOAAEELS
Kat oTnv omopadikr Hop@r avadelkvUEl éva Slaxwplopo
avaueoa otnv evéoyevn Bpdyxuvon Twv TEAOUEPWV OTNV
IMI ouykpITiKA pe ANeg AAM ot omoieg pgpavi{ouv pia o
ATTa Lop@n EMKTNTNG Bpaxuvong TENopEPWY, EEAPTWHEVN
amd oTpeC. AUTA n Mapatripnon vunootnpiletal Kat amo
AVOKOAUYEIG METANNAE WV Og AN YoVidla O OIKOYEVEIC
niepimtwoelg IMl, Ta omoia cuppetéxouv otn dlathpnon
TWV TEAOUEPWV OTIWE TA TTapakdATtw: shelterin gene TINF27,
Dyskerin Dyskeratosis Congenita 1 (DKC1)8, regulator of
telomere elongation helicase 1 (RTEL1)*'° kat Poly(A)-
specific Ribonuclease Deadenylation Nuclease (PARN).

‘Ocov agopd TNV avtioéeldwtikn aywyn pe NAC
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(N-acetylcysteine), emav\Be 6TO MPOOKIVIO £MErTA ATTO
TeAevtaia Sedopéva piag peta-avaluong ota miaiota
Twv peAetwv PANTHER-IPF kat INSPIRE oXeTikd e TOUG
HOVOVOUKAEOTISIKOUG TTOAUOP@PIOHOUE oTa yovidia TOL-
LIP xat MUC5B". Ot cuyypageic emeonpavav S1agopég
OTO0 XPOVIKO S1aoTnua eAeVBepo Suopevwv CUPPBApATWY
avapeoa oTig opadeg acBevwv mou édafav NAC kat &t
KOVIKO @APUaKO HETA amd dlaoTpwudtwon pe Bdon 1o
yovoturo rs3750920 (TOLLIP). Ta aA\nAopop@a TT Tou
TIOAUHOPQIOOU AUTOU AVTIOTOIXOUV O TIEPITTOU 25% Twv
aoBevwv pe NI, cuoxetiotnkav pe avénuévn empPiwon
otnv ondda mou éhaPe NAC. Avtiotpo@a, acBeveic pe
CC aAMnAOpop@a gixav xelpdtepn Mpdyvwon EMetta and
Bepaneia pe NAC. H mpwteivn mou kwdikomolgital and
10 TOLLIP amote)ei avactoléa Tou TLR povomatioU Kat
EUMAEKETAL TNV EMAYWYN TNG AVTIPAEYHOVWSOUG KUTTA-
pokivng IL-10 kat otnv kataoTtoAr ¢ IL-6 kat tou TNF-a
petd and Sigyepon twv umodoxéwv TLR2 and TLR4. Eivat
NoN yVwoTo Twe Ta HOVOKUTTAPA ACOEVWV HE TA OAAN-
Aopop@a TT ekppdalouv uPpnAotepa emineda Ttou MRNA
Tou TOLLIP o€ ouykplon pe ekeivoug mou Stabétouv ta CC
aA\nASuop@a’?, yeyovog To omoio mpoTeivel Tt auToi ot
aoBeveig éxouv pia mo otevr) pUBUION TOU povoTaTIoU
TLR2/4. XxeTikd pe To Yovidio MUC5b, umidpyouv oTtolxeia
TTIOU TIPOTEIVOUV OTL Ol A0BEVEIC UE TOV TTOAUHOPPIOUO
rs35705950 oto yovidio MUC5b avtamokpivovtal otn
Bepaneia pe NAC'. Y& pia pehétn amo tov Van der Vis kai
ouvepydteg e€etdotnkav ot yovotumol Tou MUC5B kat
TA XAPAKTNPLOTIKA TOU BpoyXoKUPEAISIKOU EKTTAUATOG
Kal BpE0nke 0TI To UTTOAEITOIEVO AAANAOLOPYPO TOU YO-
vISiou auToU €ixe ONUAVTIKH] CUCXETION ME XAUNAOTEPO
ap1Bud oudetepOPNWVY Kal nwotvo@ilwv™. Mapoia autd
o mMBavog UNXaviopog miow amd autrh TV mapathenon
TIAPAUEVEL AYVWOTOG.

TéNog, éxel yivel mpoomdBela yla tnv avakaiuyn ma-
payoévtwy kivduvou yla oégia mapouvon IMI. Yrdpyxouv
evOeielg oLvOEONC TWV TTOAUHOPPIOUWY OTa Yovidla
TERT kot MUCT pe mapo&uvoelc INI, avapeoa oe mAnbwpa
yoviSiwv pe yvwoTr cuoxétion e tnv maboyévela tng NI,
onwg ta mapakdtw: MUCT, MUC5B, ELMOD2, HER2, IL8,
TERT, Caveolin, EGF, HMOX1, ICAM1, VEGFA, DPP9, ATP11A,
OBFC1, DSP, FAM13A1, TOLLIP'. Evac emmAéov mapayovTag
Kivduvou avadeixnke to auénuévo Baktnplako gopTtio
070 BPOYXOKUPENISIKO EKTTAUMA TwV aoBeviv's.,
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HOT TOPICS IN IPF

The recent official ATS/ERS/JRS/ALAT statement validated the progress
in the field of idiopathic pulmonary fibrosis (IPF). The completion of three
successful randomized controlled trials has led to the licensing of two
novel drugs, namely pirfenidone and nintedanib in Europe, USA and Ja-
pan'™. Moreover, recent studies focused on IPF pathogenetic mechanisms
shed light to novel pathways, although the exact fibrotic mechanisms still
remain unclear.

IPF is now considered a disease of premature aging'. Changes related
with aging, such as oxidative stress, mitochondrial dysfunction, modifica-
tions of extracellular matrix, may be responsible for the fibrotic phenotype.
PINK1 is considered as the major regulator of the mitophagy process and
Bueno et al, in a series of in vitro studies and examinations of lung biopsies,
demonstrated that PINK1 expression is reduced in type Il alveolar epithelial
cells in IPF lung biopsies and in aging mice? Interestingly, PINK1 deletion
in mice lead to defective mitophagy and accumulation of dysmorphic and
dysfunctional mitochondria in alveolar epithelial cells, thus contributing to
increased epithelial cell senescence and fibrosis in the aging lung?. PINK1
was also found downregulated in alveolar macrophages from IPF patients
combined with an increase in mitochondria ROS levels in a BALF study3.
Based on the idea that chronic accumulation of activated macrophages
and leucocytes is a characteristic of IPF that could contribute to the micro-
scopic injuries of the alveolar epithelium, mRNA from IPF and control BAL
cells was analysed by NGS by Swaisgood C.M. et al*. This analysis revealed
that among the top downregulated pathways in the IPF BAL cells was de-
toxification of ROS*. Direct analyses of mitochondria isolated from IPF BAL
derived macrophages show increased levels of mitochondria membrane
bound PINK1 which is driving the mitophagy process thereby protecting
IPF alveolar macrophages from apoptosis®.

Shortening of the telomeres is also a hallmark of IPF and aging. Telo-
meres are nucleotide repeats at the ends of chromosomes that provide
chromosomal stability and shorten progressively during replication. Upon
telomeres’shortening at a critical length, the cell undergoes cell cycle arrest,
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senescence and apoptosis. A large study on telomere
length (TL) among eight different ILD diagnoses and 532
subjects showed that TL in ILD patients is significantly
shorter compared to healthy controls®. In addition, IPF
and familial interstitial pneumonia (FIP) patients exclud-
ing familial forms of IPF with SFTP mutations showed
significantly lower TL than other ILDs such as iNSIP and
SR-ILD. Notably, Sarcoidosis patients had the smallest
loss of TL than all other ILDs. Accumulation of shortened
telomeres in PBMCs in the various ILDs excluding familial
forms, although not driven by genetic predisposition of
telomeropathy, demonstrate an acquired shortening of
telomeres which is associated with pulmonary fibrosis
and may be due to oxidative stress and/or increased
proliferation of immune cells following immune system
stimulation. Furthermore, the increased shortening of TL
in familial IPF with uncharacterized mutations and spo-
radic IPF suggest a distinction between IPF and other ILDs
suggesting an innate telomere defect in IPF as compared
to a less severe stress-induced, acquired shortening of
the telomeres. This notion is further supported by the
discoveries of mutations in other genes involved in telo-
mere maintenance in familial IPF cases that are associated
with telomere capping such as the shelteringene TINF27,
Dyskerin Dyskeratosis Congenita 1 (DKC1)8, the regulator
of telomere elongation helicase 1 (RTEL1)*'® and Poly(A)-
specific Ribonuclease Deadenylation Nuclease (PARN).

NAC antioxidant therapy is currently brought backin
the spotlight following the recent findings of a post-hoc
study in individuals of the PANTHER-IPF and the INSPIRE
trials relative to IPF associated single nucleotide polymor-
phisms (SNPs) in TOLLIP and MUC5B genes'. The authors
demonstrated differences in the composite endpoint-free
survival between NAC and placebo groups after stratifica-
tion by the rs3750920 (TOLLIP) genotype. The TT alleles of
the rs3750920 polymorphism of TOLLIP, which correspond
to approximately 25% of the IPF patients, were associated
with increased survival in the NAC versus placebo arms of
the trials. Conversely, individuals with CC alleles showed
worse survival upon NAC treatment. TOLLIP isamong the
negative regulators of the TLR pathway and is involved
in the induction of the anti-inflammatory cytokine IL-10
and the suppression of IL-6 and TNF-a following TLR2 and
TLR4 stimulation. Monocytes from individuals with the
minor TT alleles have previously been shown to express
higher levels of the TOLLIP mRNA than those with the
CC alleles' which may suggest that these individuals
have a more tight regulation of TLR2/4 signaling. The
rs35705950 polymorphism in MUC5b which is also linked
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with increased MUC5b mRNA levels and enhanced host
responses showed evidence for potential interaction with
NAC therapy''. Possible correlations between MUC5B
genotype and BALF characteristics were analysed in a study
by Van der Vis et al where the MUC5B minor allele was
associated with significantly lower count of neutrophils
and eosinophils™. However the possible mechanism for
the observed association with NAC therapy is unknown.
Acute exacerbations in IPF have been linked to TERT and
MUCT gene polymorphisms which appear to be risk fac-
tors for AE-IPF among polymorphisms in various genes
associated with IPF pathogenesis such as MUCT, MUC5B,
ELMOD2, HER2, IL8, TERT, Caveolin, EGF, HMOX1, ICAM1,
VEGFA, DPP9, ATP11A, OBFC1, DSP, FAM13A1, TOLLIP™.
Additionally AE-IPF is associated with an increased BAL
bacterial burden compared to stable disease™.

REFERENCES

1. Selman M, Pardo A. Revealing the pathogenic and aging-
related mechanisms of the enigmatic idiopathic pulmonary
fibrosis. an integral model. American Journal of Respiratory
and Critical Care Medicine 2014; 189:1161-72.

2. Bueno M, Lai YC, Romero Y, et al. PINK1 deficiency impairs
mitochondrial homeostasis and promotes lung fibrosis. The
Journal of Clinical Investigation 2015; 125:521-38.

3. Vasarmidi E, Tsitoura E, Margaritopoulos G, et al. IPF BALF
Cells Show Reduced Expression of PINK1 Coupled To Elevated
Oxidized Mitochondria Levels. American Thoracic Society
International Conference Abstracts. 2016; Poster Session B57.

4. Carmen MS, Ivan A, Francesca M, et al. Alveolar Macrophage
Activation Pattern in Idiopathic Pulmonary Fibrosis (IPF):
Bronchoalveolar Lavage (BAL) Transcriptome Analysis. D27
MACROPHAGES: RESOLVERS, RESPONDERS OR BOTH?: American
Thoracic Society); 2016, pp. A6600-A6600.

5. Larson-Casey JL, Deshane JS, Ryan AJ, Thannickal VJ, Carter
AB. Macrophage Akt1 Kinase-Mediated Mitophagy Modulates
Apoptosis Resistance and Pulmonary Fibrosis. Immunity 2016;
44:582-96.

6. Snetselaar R, van Moorsel CH, Kazemier KM, et al. Telomere
Length in Interstitial Lung Diseases. Chest 2015; 148:1011-8.

7. Alder JK, Stanley SE, Wagner CL, Hamilton M, Hanumanthu
VS, Armanios M. Exome sequencing identifies mutant TINF2
in a family with pulmonary fibrosis. Chest 2015; 147:1361-8.

8. Kropski JA, Mitchell DB, Markin C, et al. A novel dyskerin (DKC1)
mutation is associated with familial interstitial pneumonia.
Chest 2014; 146:e1-7.

9. Kannengiesser C, Borie R, Menard C, et al. Heterozygous RTEL1
mutations are associated with familial pulmonary fibrosis. Eur
Respir J 2015; 46:474-85.

10. Stuart BD, Choi J, Zaidi S, et al. Exome sequencing links muta-
tions in PARN and RTEL1 with familial pulmonary fibrosis and
telomere shortening. Nat Genet 2015; 47:512-7.



124

11.

Oldham JM, Ma SF, Martinez FJ, et al and Investigators IP.
TOLLIP, MUC5B and the Response to N-acetylcysteine Among
Individuals with Idiopathic Pulmonary Fibrosis. American
journal of respiratory and critical care medicine. 2015.

. Shah JA, Vary JC, ChauTT, et al. Human TOLLIP regulates TLR2

and TLR4 signaling and its polymorphisms are associated with
susceptibility to tuberculosis. Journal of Immunology 2012;
189:1737-46.

. Van derVis J, Snetselaar R, Kazemier K, Grutters J,Van Moorsel

C.The effect of MUC5B promoter polymorphism on suscepti-

14.

15.

PNEUMON Number 2, Vol. 29, April - June 2016

bility to idiopathic interstitial pneumonias and cell profiles in
bronchoalveolar Lavage fluid. ERJ 2015; 46(suppl 59).
Ohshimo S, Yamaoka C, Horimasu Y, et al. Comparative analysis
of multiple gene polymorphisms for acute exacerbation of
idiopathic pulmonary fibrosis. ERJ 2015; 46(suppl 59).
Molyneaux P, Cookson W, Moffatt M, Kim DS, Maher T. LSC
Abstract - Changes in the respiratory microbiome during
acute exacerbations of Idiopathic Pulmonary Fibrosis. ERJ
2015; 46(suppl 59).



N6oog Zxeti(Opevn pe lgG4

Mia MpdkAnon yia tov MvevpovoAdyo

Avaokonnon

AnpnRtprog Oco@irog,
Evayyehia Xovépou,
Xapdhapmo¢ Mapkérog,
Aavan Mmept{oylov,
NikoAaoc¢ Iraikoc,
ABavactog Zétog,
Fewpytog MoAitn¢

Mveupovoloyikr kKAvikr, TAONA
«O Aylog ZaBBag»

Né€eig khedLa:
-lgG4-RD

- lNvevpovag

- MeooBwpdkio

- 21poPrwdng ivwon

AMnloypagia:

Oed@ho¢ Anuntptog MD, MSc, NMveupovohdyog. Mveu-
povohoyikry Khwikry TAONA «O Ayiog ZaBRacy. Aewe.

Ahe€avdpag 171 TK 11522 ABrva.
E-mail: pneymoagsavvas@gmail.com

NEPINHWH

H1gG.-RD (related disease) mepihappavel éva upl GACHUA IVWTIKWV
Kot pAeypovwdwv diepyaciwv mov axeti(ovral e au§npéva emimeda
oto aipa IgG, avocooaipivng pe mpoooln Siapdpwv opydvwy.
E§autiag Tou yeyovotog 0Tl N VOGO Umopei va emnpedoel oxedov
omoloSnmote 6pyavo, n KAIVIKN EIKOVA ival EEAIPETIKA ETEPOYEVIC
Kat Xpetalovral KMVIKA, EpyaoTnPLaKA Kat TaBoAoyoavaTopiKa Kpt-
mpta yia tnv Sidyvwon tne. H Siagopikn didyvwaon meptAapBavel
Kakon0n (KakonBeleg cupmaywv opydvwy Kat Aeppwpata) aAla
Kat KahoriOn voorjuata. Ot evéoBwpakikég ekdnAwaelg Tng IgG4-
RD moikihouv Kal mapatnpeital GUHETOXH TOCO TOU TIVEULOVIKOU
TIAPEYXUHATOG, PE TN HOPPN TIVEUHOVIKWV 0{15iwv, MTVEULOVIKWY
palwy, okidogwv diknv Bapprc udiou, SINONUATWVY Kal TUKVWOEWY,
TAXuvong Twv BPoyxoayyelakwv Souwyv, 600 Kal TWV KEVIPIKWY
AEPAYWYWY, HE OTEVWON, andppaén, BpoyxlekTacieg Kabwg Kat
Tou ume{wkoTa, pe mMAgupITiki gUANoyn 1 olwdelg PAAPEC Kal Tou
pecoBwpakiov. H mulaia kat n pecobwpakikn Aeppadevonddela
€ivatn mo Kotvr evéoBwpakiKn ekdAwaon TnE vooou evw avtideta,
n wwdéng pecobwpakitida gival capwg amavidtepn. H xopriynon
KOPTIKOEIBWV Eival n TPWTNG YPAUMNAG Oeparmeia Kal Ol TEPIOGOTEPES
nepimtwoelg IgG4-RD epgpavifouv pepikn | mipn U@eon mMapolo
TTOU TOl TTOGOOTA UTTOTPOMNG Eivatl UPnAAG petd tn Siakomn toug. Ot
aoBeveic pmopei va avantugouv IgG4- RD e§wbwpakikn vooo Katd
TOUG EMOPEVOUG HVEG 1} KAl XPOVIa PETA TN Sidyvwon.
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EIZATQrH

0 6po¢ IgG4-RD (related disease) mepthapfavel éva eupl GACHA IVWTIKWV
Kat @Aeypovwdwv Siepyaciwv mou oxeti(ovtal pe avénuéva emimeda oto
aipa lgG4 avocoogaipivng kat urmopouv va mpoofBdAlouv Siagpopa dpyava.
O mpwTteg avagpopég, To 2001, apopoloav TTEPITTTWOEL; AUTOAVOONG
maykpeatitidag. EKTOTE Ol YVWOELC £XOUV EUTTAOUTIOTEL AVAPOPIKA [IE TNV
maBoyéveon, Ta KAIVIKA XapaKTNPLOTIKE, TNV loTtommaBoAoyia kal tn Oepareia
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TWV AEPPOUTIEPTTAACTIKWVY AUTWV SlaTapaxwy, EXovTag
odnynoet o avénuévn diayvwon tng vooou. NMpooceateg
MENETEC TTPOTEIVOUV TOV XOPAKTNPIOUO TNG WG OUOTNUATI-
KNG vooou, AOyw TnG oUYXPOovNG 1 LETAXPOVNG TOPOUCIAG
BAapwv og MOAG dpyava, pe avadelgn auvEnuévwy TIUWY
070 MA\dopa avoooo@aipivng IgG4, dinbnon twv mpoofe-
BAnuévwy opyavwy amo BeTikd lgG4 mAaopatokUTTapa
kat Stapdpou Babuov ivwon'™.

E€aitiac Tou yeyovotog 6t n véoog umopei va ennpe-
Aaoel omolodnToTE OPYaAvo, N KAWVIKN €IKova gival e€aipe-
TIKA eTEPOYEVAC. H vOOOC umopei va gival HovoeoTIaKN
1 MoAVEOTIOKA Kal va AapBdvel TNV €IKOVA OYKOUOPPNG
n diaxutng SiNONTIKNAG PAGPNG. Ot meploodTEPOL TAVTWE
a0Beveig €xouv TOAUOPYAVIKY) GUUHETOXH, EVW TIEPITIOU
10-20% Twv acBevwy epueavifouv CUMIETOXN EVOC LOVO
opyavou>*.

1.TENIKA

Niyeg peléteg, kupiwg amd Tnv Acia, avagépovtal otnv
eménuioloyia tng IgG4-RD. e pelétn Tou 2009 ekTiONKe
ot iepinmou 8000 dtopa ixav mpooBAndei otnv lanwvia,
avTimpoowrnevovTtag emmolaopd 60 acbevwv/1.000.000
ATOPWV’. ZUXVOTEPN EUPAVION TIEPLYPAPETAL GTOV AVTPLKO
TANBUOWO pe péon nAikia Ta 58 €Tn. T€ AMEC UENETEC
ava@épetal wg péon nAikia Ta 60-65 £tn pe ouxvoTtePN
EU@avion emiong otouc avdpec (70-80%). E€aipeon gai-
VETAL VA armoTEAOUV Ol aoBeVEIC ple TTPOGBoAr Twv Sakpu-
KWV Kat alehoydvwy adévwv omou n avaioyia avépwv/
yuvaikwy givat oxeddv ion. ZuyKeKpIUéva OToLXEIQ Yia TOV
EMMOAACHO TNG VOOoOoU oTnv Eupwrn ev undpyxouv alhd
Bewpeital yevikotepa OTL Eival OTTAVIOTEPN OF TIEPLOXES
€KTOC TNG Aciag®°

Ta 6pyava mou gival yvwoTo 6Tt mpooAaNovTal Tepl-
AapBAvouv To KEVTPIKO VEUPIKO GUCTN A, TOUG SAKPUIKOUG
Kat alehoydvouc adéveg, Tov Bupeoeldry, TOug TIVEULIOVEC, TO
TIAYKPEAC, TO ATTAP, TNV YAOTPEVTEPIKN 000, Ta VEPPJ, TOV
TIPOOTATN, TO O€pa KAl TENOG apTnEieg Kal AePPadEVEC.
Mapd to yeyovog 6Tl Ta KAIVIKA oUPmTwata ouviBwg
gival Nmma, optopévol acBeveic avantiooouv coRapEg
EMTTAOKEC OTIWC ATTOPPAKTIKO (KTEPO AOYW NTTATIKWY,
XOALKWV 1 Kal TTaykpeaTikwv BAapwv, udpovéppwon
AOYW omMoBomEPITOVALKNAG VWOoNG KAl aVATTVEUOTIKA
OUUTMTWHOTO OQENOUEVA OE CUUMETOXN TWV TIVEUUOVWV2.

AcBeveic pe IgG4-RD pmopei va epgaviouv moikihia
CUUMTTWUATWY avaloyad e Ta TpooBeBAnuéva dpyava
avTIBETWE va ep@avi{ouv LOVO ATTEIKOVIOTIKA 1 EpYA0TN-
PLOKA EUPHATA TNE VOOOU HE ATOUGTia KAIVIKAC CUUITTW-
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paToAoyiac. TUCTNUATIKA CUUMTWHATA OTTWG TTUPETOC
Kal amwAela Bapouc¢ sivatl acuvriBn®*!', Ot meplocdTEPOL
aoBeveic (70-90%) ue IgG4-RD éxouv auénuéva enineda
1gG4 010 aipa KATLToU TTapaATNPEITAl OPWE KAl 0TO 5% Tou
UyloU¢ MANBuoPoU . AVOCOAOYIKO{ INXAVIGHOi TOU TUTTOU
AUTOAVOONC VOOOU QaiveTal TIIOAVO va EUITAEKOVTAL OTNV
naBoyéveon Tng lgG4-RD alda rrolov akpifwg poAo mailel
n 1gG4 og autn tn Slatapayn mapauével acagéc. Eival
emiong aca@eg av n IgG4 avTimpoowTEVEL TTIPOOTATEVTIKN
anmdvtnon Tou OpyaviopoU EvavTi KATIOIoU TapAayovTa i
av amid emtteivel TRV Aeypovwon dladikacia®2 14,

XapakTnpeloTika loTomaboAoyikd eupripata tng IgG4-
RD gival n Aep@OTTAACUATOKUTTOPIKN GAEYHOVN, N ivwon,
n @AeBitida kat n avénuévn evandBeon IgG4. Mapd 1o
YEYOVOC 6Tl 0 GUVOUAGHOC AUTWVY TWV EVPNUATWY Xa-
paktnpiCel TNV IgG4-RD kavéva 1oToAoyikd epnua Sgv
givat amoAuTa €181KO TNG vooou' s,

Ta televutaia xpovia éxel TekunplwBOei n ouvdeon
vPnAwv TIHWV IgG4 oTo MAGOHA PE TN XAPAKTNPIOTIKA
AeppomAacpatokuttapikr duribnon amé IgG4 Betika
mAaopatokuTtapa os Sidgopa opyava. TETOLEC TTEPI-
TITWOELG APOPOUV 0TOV XOANSOX0 TOPO (OKANPUVTIKN
XoM\ayyelitida), aToug olehoydvoug Kat Sakpuikoug adéveg
(okAnpuvTikn clahadevitida kal dakpuoadevitida), oTo
nmap (IgG4 nmatondBela), ota vePpd (PAeypovwdng
Yeubodykog), atov omaoBomnepitovalko Xwpo (omoBore-
pltovaikn ivwon), TNV aoptr (PAEYHOVWOEC aveELPUCQ),
TOUG AePadEveC Kal OToV TIVEDOVA® 131725,

OtUmehara kai ouv?® mpoteivouv tpia peiCova Siayvw-
OTIKA KpITrpla (KAIVIKG, EpyaoTtnplakd, mabohoyoavatopt-
Ka) yla tnv Sidyvwon tng IlgG4-RD. H khwvikr e€€taon kain
QTIEIKOVION YE UTTEPNXOUG Kal YTToAoyLoTikr Topoypagia/
Mayvntikr Topoypagia pmopouv va amokaAuyouv Tnv
mapoucia evtomopévou 1y Sidxutou odruatog, n pafag
o€ éva n meploodtepa dpyava. Epyaotnplakd mapatn-
pouvTal ouvBwc avénuéva emimeda IgG oto mAaoua. H
avaluon twv umotd&ewv IgG amoKaAUTITEL UPNAEC TILEC
IgG4 og MOA\OUC, aA\A OX1 0 OAoug Toug aoBeveic. Oa
TIPETEL va TOVIOTEl 6T N Tipn Twv IgG4 pmopei va gival
mapamAavnTiki 6Tav auTr XPNolUOTOLETAL WG HOVASIKO
Kpitnpto yia ™ Sidyvwon f Tov anmoKAEIGUO TN VOoOoU.
A@evag, ylati pia oglpd AAwv acBevelwv, OTwe O Kap-
Kivog, ol AoldwEEIC Kal auToAvooa VOOTiaTA, CUMITEPL-
Aapfavopévwv Twv ayyetitidwy, oxeti(ovtal e avénuéva
enineda IgG4 agpetépov, Wia pepida acbevwy pmopei va
£xel UOLOAOYIKN TIUN 1gG4. Q¢ CUVETTEID TWV AVWTEPW, N
gvaloOnoia, n eldikoTNTA KA N O€TIKY SlayvwoTikn aia
™G UYPNARG TIPAG IgG4 €xel urmohoyloBei og 90%, 60% Kalt
10% aVTIOTOIXO, OE OXETIKEC UENETECY 2,
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Tatpia onuavtikotepa MabBoAoyoavaTopiKa Kpitrpla
NG vooou eivat:

1) mukvr Aeg@omAacpaToKuTTapIkn Sinénon
2) ivwon (otpofidwdeg mpoturo)
3) amo@pakTikf AePitida.

AN 10TOTTAB0AOYIKA XOPOKTNPLOTIKA TIOU OTTAvVTWVTAL
gival pAeBitida xwpic amdppaén Tou aulou Tou ayyeiou
Kal auénuEvog aplBog NWOIVOPIAWY. Z€ Opyava OTTwG
ol Aep@adéveg, ol TVeLOVEC Kal ol Sakpuikoi adéveg n
oTpoBAwANC ivwon Kat n amo@pakTikn AeRiTida pmopei
va amouotdlouv.

Me Bdon ta avwtépw gupripata ot Umehara kat cuv
npoteivouv yla tnv Sidyvwon tng IgG4-RD va Aapavetat
unoyn n avaroyia lgG4/1gG >40% kat o Babudcg dindnong
pe >10 IgG4 Betikd mhaouatokuTtapa/HPF,

AvtiBeta n mapoucia oudeTEPOPIAWY, KOKKIWHATWY,
OUSETEPOPIAIKWV UIKPOATTOOTNHATWY KAl VEKPWTIKAG
ayyetiridag amopakpuvouv amé tn didyvwon ¢ lgG4-RD*.

Mn e81kég e€etaoelg ya tnv Sidyvwon tng IgG4-RD
amoteAolv PAeypovwdelg Seikteg omwc n TKE kat n CRP
Tou umopei va Bpebolv uPnAé, umopei OUwWE va gival
(PUOIONOYIKEG TTAPA TNV evepYdTNTA TNG VOoou. Ta ANA,
Ta avti-SS-A kat avti-SS-B avtiowpata givat apvntika
oTtnV TMAElovOTNTA TWV aoBevVWwY, v XapnAd emimeda
oupnmAnpwpatoc (C3 kat C4) dev eival omavia'>2,

JUXVO EUPNHA Eival N TTOAUKAWVIKE UTTEPYAACPALPL-
vaipia, n uPnAn T Tng IgE kat n cuvumapén arkepyikig
@UOsWG voonuatwy oto 1/3 nepimou Twv acBevwv®.

H diagopikn didyvwon mepihapBdvel kakonOeleg
(KapKivog CUMITaYWV 0pYAvwY Kal AEU@WUATA) aAld
Kal kaAorOn voonuata énwe to cuvdpopuo Sjogren,
N TPWTOYEVAC OKANPUVTIKN XoAayyelitida, n vooog
Castelman, n 18l1omaBbri¢ omoBomepitovaikn ivwaon,
N KOKKIWHATWon pe moAvayyelitida (Kokkiwuatwon We-
gener), n 0apKo&idwaon Kat n NWOIVOPIAIKT) KOKKIWHATWON
pe moluayyetitida (cuvdpopo Churg Strauss)®.

2. ENAOOQPAKIKH NOx>OX ZXETIZOMENH
ME 1GG4

O1 evéoBwpakikég ekdnAwoelg Tng IgG4-RD molki-
Aouv Kal Tpdypatt prmopei va mapatnenOei cuppetoxn
OXl LOVO TOU TIVEUHIOVIKOU TTAPEYXUHMATOC, OANA ETTiONG
Twv evboBwpakikwv Aeppadévwy, Tou pecobwpakiou,
Tou uTTE(WKOTOC, KABWC Kal Twv agpaywywv. Oaivetal
Aotrmov ebAoyo 6Ti n IgG4-RD umopei va avtimpoowmnevel
ONMAVTIKO TTOCOOTO APKETWV PAEYUOVWOWV KAl IVWTIKWV
Slatapaxwv dyvwotng arttoloyiag, 6mwe GAEYHOVWOELG
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PeuboodyKol Twv TVEUUOVWY, 18lomabeic Sidpeoe mveu-
UOVIEG OTIWG N KPUTTTOYEVHG OPYAVOUUEVN TIVEUROVIQ, Kal
TéNo¢ N vwdng pecoBwpakitida.

Agv gival yvwoTto mOoo ouxvr ival n MVEUUOVI-
K oUpUETOXN o€ aoBeveic pe IgG4-RD. Ze pia perétn
114 acBevwv 16 (14%) Bpédnkav va £xouv mapeyxu-
MOTIKEG 1] UTTECWKOTIKEG AANOIWOELG. Z€ pia avadpoul-
KN MEAETN 90 acBevwv pe autodvoon maykpeatitida,
T0 54% [Bp£Onke va €X0uV CUPMPETOXN TOU TIVEUHOVI-
koU mapeyxupatoc. H evdobwpakikni AepgpadevorndBeia
paivetal va gival ouxvoTtepn Kal Umopei va aveupeDei
O€ TIEPLOOOTEPOUC amd Toug UIooug aoBeveic pe IgG4-
RD?192024 Ey600WPAKIKEG EVTOTTIOELC TNG VOOOU UMOpPE(
va ouvdudalovTtal e pia r meploodTEPEC EEW-TTVEUOVIKEC
AA\OLWOELG!232535,

2a. Mvevpovikn suppeToxn

OLpWTEC avaPopEg yla veuovomabela oxeTI{Oevn
pe lgG4 agpopouoe acBeveic pe autodvoon maykpeatitida
kat Siaxutn Sidueon nvevpovornabeia i mapouacia oQdiwv.
Amé 1éTE éva PeyAMo Kal ETEPOYEVEC AT vOoOwpPaKI-
Kwv Slatapaywv Exel avapepOei, e O KOWVEG EKONAWOELG
QUTEG TNG MECOBWPAKIKAC Kal TTUAaiag AepgpadevondBelac.

2 € LA TTIPOC@ATN MEAETN, TA EUPHUATA ATTO TOV TIVEUO-
Va TIOU UmmopoUv va mapatnpnBouv og aovikr Topoypa-
pia Bwpakog, katnyoplomoOnKav o€ TEGOEPIC TUTTOUG:

« HoviipNng cuumayrg Toumoc (e povripn olwdn aihoi-
won f pada)
+ Bpoyxoayyelakdg TUTOG (e TAxuvon Twv BpoyxXoayyel-

KWV EAUTPWV Kal TwV hecoroBidiwv Stappayudtwy)

« S1ApEcoc-KUPENSIKOC TUTTOC (e BpOYXIEKTATIEC, ON-
AolWOELG TUTTOU PENIKUPNOPAG KAl SIAXUTEG OKIATELG
Siknv Baupng vaiou) kat

+ TOTO¢ oTPOoyYLAWY, BauPrc udAhou oKIACEWV (e TTOA-

Aam\ég otpoyyUAEC okldoelg Tuou BauPric ualou)

H 1mapeyXUHATIK) CUMPETOXA TWV TTVEUUOVWY CLVioTa-
Tal Kupiwg otnv mapouasia 6lwv (w3 cm og SIAUETPO)
N palwv (>3 cm o€ diduetpo) kal o didueon vooo. Ot
o{OuopPEC OKIADEIG EVOEXETAL va gugpavifovTal wg ou-
pmayeic i diknv Baupric udAou. MovripElg 1} TTOANATIAEC
OTPOYYUAEG OKIAOELG UTTOPOUV va amokalu@Bouv otnv
aktTivoypagia i otnv Ynoloylotikr Topoypagia Owpaka
Kat ouvrBwg eysipouv unoyieg kakorBelag, Idlaitepa otav
gp@avifouv akTivwTtég TPoeKPoAég evw olidia Siknv Bap-
Bng udhou pmopei va potdlouv pe BpoyxloAoKUPEASIKO
KOPKIiVWUa3+2,

Emeidn n pop@n epQAaviong tTnG vooou TIOLKIAEL, amal-
Teitat uPnAoO¢ Seiktng umoPiac. Xtn SlayvwoTIKN Slepev-
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vnon Ba npémnel va cupmephapPfdvetarl kat n IlgG4-RD
o€ aoBeveic pe PAAPN o€ KATO10 AANO OPYAVO OTTWG
autodavoon maykpeatitida, xoMayyetitida, olohadevitida
n omoBomnepttovaikn ivwon.

Mocooto 12 éwg 50% twv aoBevwv pe IgG4-RD na-

EIKONA 1. Bioyia ané pada pecobwpakiouv. A) Aepgpomniaopa-
ToKuTTapIKn S1Bnon, oTpofMwdng ivwon Kal amo@PAKTIKA
QAeBiTIda (xpwon apato§uiivng-nwaoivng, peyébuvon x100). B)
Atdyxutn 61n0non amo IgG4 Betikd mM\aopatokUTTapa o€ Babuo
>50/omnTiké medio péylotng peyébuvong (avoooioToxnMIKN
xpwon, peyébuvon x200).

MINAKAZ 1. AuayvwoTtikd Kpitipta yia IgG4-RD.
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POoUOIAlel TIVEUUOVIKN) CUMMETOXA. H onuavtiky autnh
Slakupavon Twv mocooTwyv oxetietal Ye tn HEBodo
Qavixveuong TNG TVEUUOVIKAG CUMMETOXAG KAL TOV OXETIKA
MIKpS aplBuéd aflohoyoluevwy acBevwv'®,

‘Onw¢ mpoava@épOnke, N ev60BWPEAKIKY EVTOTMION
nepIAapBAvel TPooBOAr TOU TVEUPOVIKOU TTAPEYXUHATOC,
TWV AEPAYWYWV Kat Tou UTTE(WKAOTA KABWE KAl TwV Aep@a-
Sévwv e Tnv MUAdia Katl pecoBwpakikn Aepgpadevonddela
Va amoTeAE( TNV T Ko pop@r 9222,

O1 o{wdelg BAAPeG Kat n Taxuvon Twv Bpoyxoayyel-
akwv Sopwv gival ouxveég, OpwC motkilot cuvduaopoi
Twv mveupovikwv BAapwv Bpickovtal cuxva otov idlo
aoBevn?®*, Aldueon TIVEUUOVIKN vOoo¢ otnv IgG4 -RD
£xel meplypa@ei, aA\a gival acagég edv n IgG4 RD gival
N UTTOKEipeVN altia Tou SIAUECOU VOO ATOC ] AV Ol TTE-
PIMTWOELG AUTEC AVTITIPOOWTTEVOULV 00OeVEiG e Sldpeco
véonua twv nveupdvwy mou dev cuvdéetal pe tnv IgG4
TIVEUHOVIKT) VOOO*,

KAwvikd ot aoBeveic pmopei va mapouaciacouv Brixa,
Suomvola, Bwpakikd AAYOG 1 va gival EVTEAWC ACUUTTTW-
paTikoi, KAt Tou cupBaivel mepimou oTo 50% Twv MePI-
TITWOEWV*.

H 8i1dyvwon Baciletal 0Ta CUUMTWUATA, OTA EPYAOTN-
plakd supripata (tiur IgG4 >135 A 1IgG4/1gG >40%) katota
XOPAKTNPIOTIKA IoTormafoloyikd eupripata kal Bewpeital
0pIOTIKA (cupBath cupnmTwUaToAOYia, EPYAOTNPIOKA Kal
LOTOAOYIKA guprjuata), mbavr) (cupBatr CuPMTWUATOAOYIa
Kal I0TOAOYIKA eupripata) 1 Aiyotepo mbavr) (cupBatnh
oupmtwpatoloyia kat Broxnuikoi Seikteg)?s*® (Mivakag 1).

Mua oglpd aocBevelwv pmopei va pipnBei tnv IgG4
TIVEUOVOTIABELQ, OTTWE Eival O KAPKIvVOg Tou TIVEUHOVA,
n 18lomabng diapeon nveupovia Kat N ocapkogidwon?.

2p. Yne{wKOTIKI) CUPPETOXR

H ume{wkoTIkA cuppETOXN ival acuvhBng oe acBeveic
pe 1gG4 kat ouviotatal kupiwg og olwdelg PAAREC oTov
TOIXWHATIKO Kal omAaxVIké utre{wkoTa. Exouv emiong me-
PIYPAPEI TTEPIOTATIKA [E EEIOPWHATIKI AEUPOKUTTAPIKA
oUN\oYH KaBwg kal XuUAoBwpaka*®+7.

Adyvwon Zuppatda KAvika 1gG4 opov Zuppatd iotomaboloyikd evprjpata
KAl AIEIKOVIOTIKA EVPRHATA >135mg/dl (IgG4+ Aepgpomhaopatokuttapikr S1iénon,
(81éuTo f evtomopévo oidnua, padla) ivwon, amo@pakTikr eAepTida. )
OploTikn + + +
MBavn + - +
Atyotepo mbavr + + R
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2y. MeooBwpakikij vooog

Eival yvwoTo étin eviomopévn 1} CUGTNUATIKI AEUPa-
SevomdBela givat ouxvn ekdnAwon tng IgG4-RD Bétovtag
S1apopodiayvwaoTtika PoANHATA Ao Ta AEUPWHATA, TN
petaotatikn Sirdnon Aepgpadévwy, tTn vooo Castleman kat
GA\a VOOHATA AVOGOAOYIKAG 1 AIMATOAOYIKAG apXG2.

ZUUTITTWHATA OTTWE TTUPETOC, ammwAELa Bdpoug Kal
VUXTEPIVEG EQIOPWOELG gival omdvia o€ IgG4-RD, evw ta
1otomaBoAoyikd eupripata mapouctalouv oploUEVEC Si-
APOPEC aPoU N oTPOPINOEISNC iVwon Kal N ATTOPPAKTIKN
@Aefinda ovvrBuwe Sev mapatnpouvtal oToug TPooBeBAn-
pévoug Aeppadévec?®®, Eival onuavTIKo Va TOVIGOUE OTl
n wotormaBoloyikn e€€taon Twv Aeppadévwy emi umoiag
yta IgG4-RD ouvriBwg dev apkei yia va empBePaiwoel tnv
Sidyvwon étav xpnolpomolgital wg povadiko Kpitnplo.
‘Etol, uropei va eival SUokolo va SlakplBei capwe n oxe-
TI(opevN e IgG4 Aeppadevomabela amd AANa vooruata.

- MegoBwpakikn kat lMudaia AsppadevondBeia

H mo kot evéoBwpakikr ekdnAwon tng IgG4-RD
gival n pecoBwpakikn kat mulaia Aeppadevonabela, mou
Exel mePypa@ei 0To 40% £w¢ 90% TwV aoBevwV'8202224,
2 € Jla PeNETN 65 aoBevwy e autodvoon maykpeatitida
ol Hamano kat 6uv® avagépouv OTL n TUAdia Aepgadevo-
maBeia mou avadeixbnke o aovikr Topoypagia Bwpakog
Kal o€ omvOnpoypa@nua pe yaAho-67 gival n o ouxvr
£€w maykpeaTik aAoiwaon (80%). Xe ANEC LENETEC EXEL
avayvwploBei evdobwpakikn Aeppadevomabela otnv
meloPnia Twv acBevwv pe IgG4-RD mmou urtoaiovtal
o€ 18F-fluoro-2-deoxy-D-yAukd{n Topoypagiag Ekmoprmrig
Molitpoviwv (18-FDG-PET)*%",

EIKONA 2. Afovikr Topoypagpia Bwpakog mou Seixvel pdla
MOAGKWY popiwv Tapd To dopTiKO To€o amd vwén pecobw-
pakitida opeNdpevn o€ IgG4-RD.
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- lvdnc pegobwpakitida

O ouvduaopédg viwdouc, i AW GKANPUVTIKAG JECO-
Bwpakitidag (IM) kai IgG4 -RD eival apketd omdviog, o€
avTiBeon pe Tov TTOAU GUXVOTEPO CUVOUAGHO TNG PE TNV
omoBomepttovdikn ivwon. Mpdkeital yia pia emOeTIKn
PAeyHOVWON Kal VwTIKN Slepyacia 0To pecoBwpdkio®2>3
ME TTPOOBEVTIKN ivwaon TTou MPOoKAAEiTal amoé Tov mMoAa-
TAAC1A0UO VWOOUG LOTOU Kal GUXVA 0dnyel Og MECTIKA
@avopeva kat duoheitoupyia {WTIKWV PECOBWPAKIKWY
Sopwv>t Katd ouvémela, n IM umopei va odnynoel og
ONMAVTIKA voonpoTnTa Kal eVOEXOUEVWE O auénuévn
Bvnowotnta.

Mapéti n maboyéveon g IM mapauével dyvwotn,
OPKETEC POPEC UMOPEi va TeKUNPIWOED mponynBeica
Moipwén amd Histoplasma capsulatum dcel aktivolo-
YIKWV, EPYACTNPIOKWY KAl IOTOAOYIKWV EVPNUATWV. €
EVONUIKEG TIEPLOXEG TNG BOpelag Apepikng, n MAEloYn-
@ia Twv IM Bewpeital 6T avtimpoowmevouy avtidpaon
unepevalodnoiag o auth Tn péAuvon>#>>. ANa Aolpw-
&n voonpata mou gumAékovTtal otnyv maboyéveon tng
IM meptAapdvouv pUKNTEG Kal pukofaktnpidia mou
oxetifovtal pe KOKKIWHaTWon pecobwpakitida. TENOG,
UTTAPXOUV OTIAVIEG AVOOOoAoYIKNG (18lomabeic) kat ap-
MOKEUTIKAG apxNG (m.x methysergide) mepimtwoelg IM>*33,
EvSiagpépov mapouatalel To yeyovog OTl ol aoBeveic pe
1610mafn) IM avocoloyikAG apxXng SUXVA £Xouv Kat AANEG
ekbnAwoelg amd Tn vooo 0w oTmoBoTEPITOVAIKN ivwon
1 Bupeosiditida Riedel, mou mepihapBavovtal oto pdcua
¢ lgG4-RD>*,

Av Kal Yéxpl onuepa eNAXIOTEG TTEPIMTWOELS IM TTou
amoddOnkav o IgG4-RD €xouv avapepBei otnv BiAoypa-
@ia’”*8, umopei va unoteBei 6T éva umooUvoAo Twv IM iowg
va avrikouv oTo @dopua tng lgG4-RD kat va €xouv ta cupfa-
TA UE AUTHV IOTONOYIKA KAl AVOGOAOYIKA XAPOKTNPIOTIKA.
Y& avadpopikn eNETn Twv Peikert kat cuv®® mou agopou-
o€ 15 aoBeveic pe 10ToAoyIKA emPBePaiwpévn IM, TpeIg
aoBeveic BpéOnkav va mAnpoUV Ta KPITr Pl TNG OXETI(O-
pevng pe 1gG4 IM, petd amo emaveéétaon tou Blontikol
UAIKOU, yeyovog TTou TMOAVWE avTavakAd UTTOEKTIUNGN
NG vooou. Auto €xel 1dlaitepn onuacia yati evw n mAel-
oyn@ia tTwv mepmtwoswv IM Sev avtamokpivovtal oTIG
XOPNYOUUEVECG PAPUOAKEUTIKEG AYWYEG>>*, n oXeTI{OUEVN
pe IlgG4-RD @aivetal va avtamokpiveTal KaAd otnv aywyn
UE KOPTIKOEOA* 112657,

Q¢ ek TOUTOU, TTPOTEIVETAL N AvayvVWPLon opadag aobe-
vV pe IM va Bacifetal otnv mapouoia avénuévng IgG4
0T0 TAACMA PE TIUN >140 mg/dL kal TNV XapaKTnPLoTIKNA
loTomaBoAoYIKN €IKOVA e ouocowpeuon IgG4-OeTikwv
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EIKONA 3. Afovikn Topoypagia kothiag mou Seixvel pdla parakou 1otol mépi A, B) Tng aoptnc, IN ¢ Kovrig Aayoviou aptnpiag
Kat A) eykAwBIoUS Kal 0TéVwon Tou aplotepol oupnTPOC HE SIATAON TOU UTTEPKEIUEVOU TURHATOC autou o€ acBevr e IgG4-RD.

TAACMATOKUTTAPWY OTIC BAAREC TOU pecoBwpakiou.

A&iCel va onuewOEl 0TI Ta SIAYVWOTIKA KPITAPLA YA TIC
TEPIOOOTEPEG EVTOTIOEIG TNG IgG4-RD, oupmeplapavopé-
Vou Tou pecoBwpakiov, ival Bactopéva amokAEIOTIKA O
amoOYELC EISIKWVY KAl TTAPATN P OEIC OTO TTAYKPEAC, OTOUG
olehoydvoucg Kat SakpuikoUg adévecsos!,

26. Noooc agpaywywv

Yrdpxouv OTIAVIEG AVAPOPEG VOOOU TWV AEPAYWYWV
mou cuvdéetal e IgG4RD. O Ito kat cuv © eptypdgouv
pta 63-xpovn yuvaika e autodvoon TTayKpeaTitida mou
TIAPOUCIACTNKE e Brixa kat otnv omoia Siamotwonke
[Bpoyxookomikd Tpaxelopoyxikn otévwaon. O BPoyxIKOG
BAevvoydvog ftav oldnuatwdng kat pe avénuévn ayyei-
won, Bupifovtag elkOva capKoeidwaong. XTov AEITOUPYIKO
€Neyx0 TNC avamvong SlamotwOnke amo@PaKTIKO TPo-
TuTo. TNV aéovikn Topoypagia Bwpakog avadeixtn-
ke evboBwpakikn AeppadevondBela kat maxuvon Twv
Bpoyxoayyelakwv dopwv, mou épotalav pUe oapKoEidwon.

AMN\N kSAWON TTOU TTEPLYPAPETAL GTOUC AEPAYWYOUS
gival n e€WTEPIKN TTIEON TWV KEVTPIKWY agpaywywv e€artiag
wwdoug pecobwpakitidag kal n mapouasia BpoyxleKTaot-
wv3238 01 BpoyXlEKTaoieg 0TO MAAIOI0 AUTO PaiveTal va
oxetiCovtal pe ivwon urmmoune{wkoTIKA (Bpoyxlektaoieg €€
ENEEWC) EVW) OTIAVIOTEPO CUUUETEXEL TO £YYUG TUAR A TWV
HeYAAwV agpaywywv?2,

310 KOWVA XOPAKTNPLOTIKA EUPAKATA E TIG EEWTTVEL-
Movikéc IgG4-RD mepihapavovtal n AeU@OomAACUATOKUT-
TAPIKN PAeYHOVN, N ivwon, N eAePiTida kat o avénuévog
ap1BuoC 1IgG4-0eTIKWV TTAACUATOKUTTAPWY. Ta MAacua-
TOKUTTApPA amoTeAOUV TO BACIKO KUTTAPIKO TANBUOUO
EVW O€ PIKPOTEPO OO CUPHETEXOUV AEUPOKUTTAPA KAl
lotiokUTTapa. H nwonvo@ihikn diriénon pmopei va sivat
EUQPAVIC, AANA Ta KOKKIWHATA ival oTTAvia Kat cuvnOwg
gival Ikpd kat acaen®'®. Ot aANOIWOELG AUTEC Eival CapE-
OTEPA EPPAVEIG OTIG XELPOUPYIKEG Blogieg mvelpova alNd
pmmopoUv emiong va aveupeBouv oTIC BPOYXOOKOTIKEG Kal
péow AemTn G BeAOVAC BloYieg. ZTIC XEIPOUPYIKEC Bloyieg
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TIVEUIOVA TIOPATNPETAL AEUQAYYEIQKT] KATAVOUR] KUPIWG
ota MoBidlakd diappdypata Kat 0To OTIAAXVIKO UTTE(WKOTA.
H xapaktnptotik otpoBwéng ivwon Sev eivat cuyvn
OTOoV TIVeUOVA OTTOU ivwaon HE Tapouaia KoAAaydvou
Kal EVEPYOC TTOAATTAACIACHOC TwV IVOBAACTWY €ival
TEPIOOOTEPO EP@PAVEIC. EmmAéov, TOOO Ol TIVEUUOVIKEC
apPTNPIEC 000 KAl Ol PAEBEC CUPHPETEXOLV LIE TOIKWHATIKNA
(PAEYHOVN, O€ aVTIOEON LE TA EVPATA TTOU CUVAVTWVTAL
OTO TIAYKPEAC, OTTOU TTAPATNPETAl ATTOPPAKTIKA GAERiTISa
XWpPIC ouppeToxn TWV apTNPEIWV'. NEKPWTIKA ayyelitida
Oev mapatnpeital, evw €XOuV TTEPLYPAPEI 0TO TIVEUHIOVIKO
TTAPEYXUHA LIOTOTTABOAOYIKA XOPAKTNPIOTIKA 0pyavoU-
MEvNG TIVEUpoViag Kat pn 181K Stapeong mveupoviac.

3. KAINIKA XAPAKTHPIZTIKA

ZUUTTWHATA AT TO AVATVEUOTIKO Omtw¢ Brixag, Ou-
omvola mpoomdBelag kat dAyog oto oTrBog, £Xouv TEPL-
YPAQEL TTEPITTOU OTOUC UIOOUC A0OEVEIC e TTVEUUOVIKNA
IgG4-RD, evw ol urtdAoLTTOL SEV £XOUV AVATIVEUCTIKA CUU-
mTwpata. Acuvron gival Ta GUOTNUATIKA CUPTTITWHATA
OTIWG TTUPETOC Kal amWAELd Bapoug?2,

Agv untdpxouv PENETEG yia TNV a&loAdynon Twv ma-
paydvTwy KIvGUVOU Y1a TNV TIVEUUOVIK CUUUETOXH OTIG
IgG4RD. Na mapdadetypa, dev gival yvwotd av kal Katd
md00 TO KATVIOMA 1} N ékBeoN o€ ANNEC EIOTIVEOUEVEC
0UaieC umopoUv va au€oouv Tov KivOuvo TIVEUIOVIKNAG
OUMHETOXAG 5363,

4. EPTAXTHPIAKEXZ EZETAZEIX

H tun tng lgG4 ivat avénuévn oto mhaopa (>135mg/
dL) otnv mAeloPneia Twv acBevwv pe evdoBwPaAKIKN
VO’GO15'23'25.

H e€€taon Tou BpoyxokuPehidikou ekmAvpatog (BAL)
eugaviCel avénuéva emimeda tng IlgG4 6tav cuyKpiveTal Pe
Seiypata mou Aapdvovtal and acBeveic pe capkoegidw-
on?*. H tiun oto BAL 1n¢ IgG4 @aivetal 61t cuoxetiCetal pe
ekeivn oto mMdopa. H kuttapikn avdiuon tou BAL cuvnBwcg
ATTOKOAUTITEL AEUPOKUTTAPWON, OTIWG AvaPEVOTAV BACEL
Twv loTomaBoloyIKwy eupnUATwV. ZuVolikd, Ta dedouéva
yta 1o BAL oxetikd pe tnv IgG4-RD Sev gival apKeTd Kal o
pOAo¢ tou BAL otnv alohdynon twv acOevwy, amouével
va SIEVKPIVIOTE(S2,

Mapoho mou n mapoucia tng IgG4-BeTikwv Aeppomia-
OHOTOKUTAPIKWY SINOBNoewv ival XapakTnpIoTIKA TG
vooou, ev eival apketr yia tn Sidyvwon . Emmiéov, Sev
UTTAPXEL Mia Kal v 10ToTTaBoAOYIKI) TTAPAUETPOC TTOU

131

va Slakpivel Tnv IgG4-oxeTI{OEVN TIVEUUOVIKT} VOOO aTIO
AA\ec TaBoAoyikéC SlEpYaTieg e TTapopola EU@Avion.

Me Baon ta dnuocievpéva oTolxEia, n 1otomabolo-
yIKn BAARN Tn¢ evdobwpakikric IgG4RD xapaktnpiletal
amd pia eAeypovwdn kat vwtikn Siadikacia, amouaia
oTolxeiwv Aoilpwéng, pe n xwpic oxnuatiopo ofou, ue
mAaopatokUTTapa >50% ota @Aeypovwdn Sindruata Kat
pEe evO0BNAIOKT) CUMHETOXH TWV TIVEUMOVIKWY apTNPLWV
n/kat @AEBwv™. Ta IgG4-BeTikd kUTTOPA €ival auénuéva
Katavépyovtal 0To 30% Twv IgG BeTIKWV KUTTAPWV OTNV
aAvVOOOIoTOXNUIKN Xpwon %%, YuvnBwg mapatnpeital
OUMMETOXN TWV evOoloBISIakwy Sla@payudTwy Kal Tou
unelWKOTOC. ‘Opwe Ta euprpaTa TG 1I0TOTTABOAOYIKNC
e€etaong, Sev gival e181kd yia Tn Stdyvwon kal ivat onua-
VTIKO va cuoXeTtiovTal JE TNV KAVIKN EIKOVA KAl TA EPYO-
OTNPLOKA KAl OTTEIKOVIOTIKA EUPHUATA . ZUMITEPACHATIKA
N TTAPOUGCIA TUTTIKWV 10TOTTAO0AOYIKWY AANOLWOEWV Kal
OUMBATWV KAIVIKWV KAl AKTIVOAOYIKWVY EVPNUATWY Kal O
ATTOKAEIOPOG ANWV Statapaywy, ival KaBoPIoTIKH yla va
edpaiwbei n dtayvwon tng véoou. Mpémet va tovioBei 6Tl
polovdTt n Tiur IgG4 oto mAdopa givat upnAr 0TV MAELO-
Ynoia twv acBevwv pe IgG4-RD, cupnephapBavopévuv
ekeivwv pe evdoBwpakikn vooo, n amouacia avénuévwv
TIHWV Sev amokAeiel Tn Sidyvwon.

5.0EPAMNEIA

H EvdoBwpakikn evidmon IgG4-RD yevikd avtamo-
Kpivetal kKaAd otn Bepareia pe KOPTIKOOTEPOELDN €iTe
n vOo0G apopd Tov TIVEUOVQ, 1) TOUG agpaywyoug, ite
Tov UTTE(WKOATA KAl TO HECOBWPAKIQ52022:23.253639,404262 T
akp1BEc S000NOYIKO OXNA TWV KOPTIKOOTEPOEISWV eV
€ivat KABOPIOUEVO. ZTIC TTEPIOOOTEPEC UENETEC OUVIOTATAL N
amd Tou oTopaToC xopriynon nmpedvi{dvng pe apxikn Soon
peTa&L 30mg/nuépa kat Tmg/kg Tnv npépa. Avtamdkplon
ouvnBw¢ mapatnpeitatl petd amo 2 efSouadec Bepaneiac.
Metd amno 1-2 BSouadeg, n 66on tng mpedvidvng Heww-
VETAL 0TASLaKA 0TN SIAPKELA OPKETWV UNVWV UTTO CUVEXH
mapakoAouBnon yia mArjpn AVon 1} mavr) UTTOTPOTN.

H xpnon bortezomib, evog avaotoléa Tou mpwteoow-
paTog, Kat n mpooBrikn kukhoomopivng otnv Bepareia pe
KOPTIKOOTEPOELISN £XouV avagepBei oe HUO TMEPIMTWOELS
a0BEVWV L€ UTTOTPOTTH TIVEUMOVIKNG VOOOU OXETI(OMEVNG
pe lgG4 kat auth n Beparneia pAavnke va mapExel SPeNoc53,
> e eEwBwpakikn IgG4-RD, éxouv eviote xpnoluomnolnBei
alaBelompivn, pUKOPAIVOAIKO 08U, peBoTtpefatn Kal Ku-
KAW@OO@AWidNn pe 0TOXO TN HaKpompdBeoun mpdAnwn
UTTOTPOTING' 7%, T € TPOGPATN PENETN TO rituximab gavnke
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va odnyei o€ Taxeia peiwon g Tipng IgG4 oto mAdoua
Kal o€ Taxeia KAVIKN Beltiwon og Téooepig aoBeveic pe
IgG4 cuoTnuaTikn voéoo®. XTn YENETN auTh, To rituximab
Xpnotpomolifnke wg mapdyovtag dlaowong Twv KopTl-
KOOTEPOEIOWV.

SUPITEPACHATIKA , N XOPriyNon KOPTIKOEISWV gival n
TIPWTNG YPAUUNG Oepameia. MolovoTi Sev unidpyxel opoPw-
via oxeTikd pe tn 66on 1 n S1dpkelq, e181Koi TPoTEiVOUV
0,5 mg/kg/nuépa éwg 1 mg/kg/nuépa ya dUo éwg téo-
oepelC ELOOPASEC, KAl OTN CUVEXELD ATTOKAIMOKOUMEVEG
S00¢IC yia TIEPIOOOTEPO amo 3 prvec. ‘Onmwe gaivetal ol
TEPLO0OTEPEG MEPIMTWOELG IgGARD gpgavifouv pepikn
N AR PN UPEDN LE TA KOPTIKOOTEPOELSH, TTAPOAO TTOU TA
TTOCOOTA UMIOTPOTTAG Eival uPNAA PETA TN S1AKOTTH TOUG.

O pdhog Tn¢ xelpoupyikng Oepareiag ivat aéPfatoc.
JTIC TIEPUTTWOELG MEMOVWHEVWVY TIVEUOVIKWV BAafwv Tou
Sev BeATivovTal JE TNV AVOOOKATAOTAATIKY Bepareia,
N XEPOUPYIKN emAoyr prmopei va AneBei umdyn, av ot
a0Beveig £xouv ONUAVTIKA CUUTTWHATA 1} €x0UV cofapr
EKTITWON AEITOUPYIAG OPYAVWV.

6.MPOINQxH

MoMAovéTin avtamokplon otn Beparneia e KOPTIKOOTE-
POE1ON gival EVVOIKN YIA TOUG TTEPLOCOTEPOUC AoBEeVEiC e
evboBwpakikn IgG4- RD, dedopéva pakpoxpoviag mapa-
kohouBnong Sev ivai StaBéopa. Ot aoBeveic umopei va
avantuéouv e§wBwpakikr vooo oxeti{dpevn pe IgG4 katd
TOUG EMOPEVOUG HNVEG ] KAl XPOvIa PETA T Sidyvwon®.
EmmAéov, opilopévol aoBeveic pe evdoBwpakikn evtdmion
MTTOPE( va Unv Tapouctacouv TARPN UYEon TNG VOOOU
EVW KAl TA AKTIVOAOYIKA EVPHATA UITOPEL VA ETTIIUEVOUV
yla dAote dAo Stdotnpa. O Zen kat ouv = meptypdpouv
EUMUEVOUOEC QTTEIKOVIOTIKEG AANOIWOELG OE TPELG ATTO TOUG
21 aoBeveig pe lgG4-oxeTi{opevn TIVEUUOVIKN Kal utte(w-
KOTIKN VOOO PeTd TN Beparneia.

Txéon Me kakonBela éxel meplypagei oe aobe-

MINEYMQN Tedxoc 20, Téuog 290¢, Ampihiog - lobviog 2016

vei¢ pe 1gG4, Kupiwg pe AeppwpaTa, Kapkivo Tou ma-
YKPEATOG Kal KapKivo Tou mvevpova. QoTtdo0, amo-
MEVEL va SIEUKPIVIOTEL TTEpAITEPW €AV UTTAPXKEL TTpAY-
patikd avénuévoc kivbuvog kakonBelag o aoBeveic
HE |gG4_RD9,22,23,66,67‘

EMIAOTIox

Ta voorjpata mou oxetifovtal Pe TNV avoooo@alpivn
IgG4 (IgG4-RD) amotehoUv pia KAWVIKH ovioTnTd TTOU
xapaktnpiletal amd avénon tng IlgG4 oto aipa kat anod
AINBNoN Twv 1IOTWV AT AgUPOKUTTAPA KAl TTAACUATO-
KUTTapa mou mapayouv IgG4.

Yuyvd napatnpeital mPooBoln MEPIOCOTEPWVY TOU
€VOC OPYAVWY KAl N CUVENAKOAOUON GUPMTWUATOAOYia
oxetietal pe TNV evtomon. H diayvwon otnpiletal oe
OUPBATA KAIVIKG, ATTEIKOVIOTIKA, EPYACTNPLIAKA KAl IOTO-
TTABONOYIKA EVPATA KAL TOV ATTOKAEIOMO KaKorBwV Kal
KaAorBwv voonuAaTtwy 1mou ekONAWVOVTAL PE TTAPOMOLES
Slatapayéc.

ATO TO QVaTIVEUOTIKO OUOTNA, EXEL TTEPLYPAPEL CU-
UETOXN TOU TIVEUHOVIKOU TTAPEYXUUATOG, TOU utte{wKOTa
Kat Tou Bpoyxikol évdpou. H mukaia kal uecoOwpakikn
Aeppadevomndbela amoTeAoUV CUXVEG EVOOBWPAKIKES
eKONAWOELC TNG VOoOUL evw N Ivwdng pecobwpakitida
gival omavidtepn. OwPAKIKH aopTitida Kal CUUTTIECTIKNA
mepIkapSitida amoTeAoUV oTIAVIOTEPEC EKONAWOELC,.

OepéNo AiBo tn¢ Bepareiag amoTeAOUV Ta KOPTIKOEISH
€VW AANO AVOCOKATACTAATIKA PAPUOKA £XOUV ETTIONG
xpnotpomoinBei we mapdAnAn rj SeUTEPNC YPAUMNG
aywyn yla TNV avTILETWITION TNG VOCOU.

‘ONot ol cuyypapeic SnAwvouv 6Ti Sev €X0UV AVTIKPOU-
OuEeva cupPEpovTa.
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ABSTRACT

IgG4-related disease (IgG4-RD) includes a wide spectrum of inflam-
matory and fibrous procedures that affect a variety of issues and
organs and are accompanied by elevated serum IgG4 levels. The
clinical presentation is quite heterogeneous as almost every organ
can be influenced. Clinical, laboratory and histopathological features
and criteria must be taken into account and both malignancies (solid
tumors and lymphomas) and benign disorders be excluded for the
diagnosis to be established. Intrathoracic involvement in IgG4-RD
varies and includes the lung parenchyma causing nodules, masses,
ground-glass opacities, infiltrates resembling consolidation and
thickened bronchovascular bundles, the central airways resulting
in stenosis, obstruction and bronchiectasis as well as the pleura
with effusion and nodular lesions and the mediastinum. Hilar and
mediastinal lymphadenopathy are the most common intrathoracic
manifestation while fibroid mediastinitis is much more rare. Corti-
costeroids are the cornerstone of therapy and most of cases present
complete or partial response. However, rates of recurrence after
treatment termination are high. In addition, patients may develop
IgG4-related extrathoracic disease during the next months or even
years after the initial diagnosis.

Pneumon 2016, 29(2):133-141.

INTRODUCTION

The term IgG4 Related Disease (IgG4-RD) includes a wide spectrum of
inflammatory and fibrotic procedures that take place in multiple organs
and tissues and are related to increased blood levels of IgG4 immuno-
globulin. First reports of the disease in 2001, refer to cases of autoimmune
pancreatitis. Ever since, our knowledge on pathogenesis, clinical features,
histopathology and treatment of this lympho-hyperplastic disorders have
been enhanced leading to increase of cases diagnosed.

Recent studies suggest that this entity should be defined as a systematic
disease due to simultaneous or metachronous lesions in more than one
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organs with characteristic infiltrations of IgG4-positive
plasmacytes and various degree of fibrosis in combina-
tion with elevated serum levels of IgG4'>.

IgG4-RD can affect any organ and tissue resulting in
heterogeneous clinical appearance. The disease may be
single or multiple sited and be presented as a tumor-like
or a diffuse infiltrative lesion. However, most of patients
have a multi-organ involvement and only 10-20% of them
experience a solitary organ affection>®.

1.GENERAL

There are few studies, mainly from Asian populations,
with reports on IgG4-RD epidemiology. A cross-sectioned
study in 2009, estimated that approximately 8,000 indi-
viduals in Japan were suffering from IgG4-RD accounting
for a prevalence of about 60 affected persons per million
of inhabitants’.

In literature, IgG4-RD has been mainly described in
male (70-80%) adults of 17 to 80 years-old (median age
60-65 years) with the probable exception of those pa-
tients presenting head and neck disease in whom male
to female ratio seems to be equal. There are no data on
the prevalence of IgG4-RD in Europe but is thought to
be much more rare than in Asia®9°.

The organs known to be affected include the cen-
tral nervous system, the lacrimal and salivary glands,
the thyroid gland, the lung, the pancreas, the liver, the
gastrointestinal tract, the kidney, the prostate gland, the
skin, the arteries and the lymph nodes. Although clinical
symptoms are relatively mild, some patients develop
serious complications such as obstructive jaundice due
to hepatic, gall bladder or pancreatic lesions, hydro-
nephrosis due to retroperitoneal fibrosis and respiratory
impairment due to pulmonary involvement?.

Patients with IgG4-RD may present a variety of symp-
toms depending on the organs affected or may be com-
pletely asymptomatic with only imaging or laboratory
abnormal findings. Constitutional symptoms like fever and
weight loss are uncommon®®'", Most of IgG4-RD patients
(70-90%) have an elevated serum IgG4 level which is also
found in 5% of healthy population.

Involvement of immunological mechanisms, possibly
of autoimmune nature, may be implicated in IgG4-RD
pathogenesis but the exact role of IgG4 in this disorder
remains unclear. It is also uncertain whether IgG4 repre-
sents a protective response against a pathogen or is a
bystander to the inflammatory process®'>'4.
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Common histopathological findings in IgG4-RD are
lympho-plasmatocytic inflammation, fibrosis, phlebitis and
infiltrates of IgG4(+) plasmatocytes. Although combination
of these features is characteristic for the disease, none of
them of its own is absolutely specific for the diagnosis'>'.

Studies published over the past few years, have docu-
mented the association between high serum IgG4 values
and characteristic lympho-plasmatocytic infiltration of
IgG4(+) plasmatocytes in various organs including the bile
duct (sclerosing cholangitis), salivary and lacrimal glands
(sclerosing sialadenitis and dacryoadenitis, respectively),
liver (IgG4 hepatopathy), kidney (inflammatory pseudo-
tumor), retroperitoneum (retroperitoneal fibrosis), aorta
(inflammatory aneurysm), lymph nodes or lung®'7-2.

Umehara et al, propose three major diagnostic criteria
(clinical, laboratory and histopathological) for disease
diagnosis?. Physical examination and imaging on Ultra
Sound, Computed Tomography and Magnetic Resonance
Imaging can reveal localized or diffused swelling, masses
or thickness in one or more organs. Increased serum levels
of IgG4 are usually observed. IgG subclass analysis demon-
strates high IgG4 levels in many but not all of patients. It
should be underlined thatgG4 level can be substantially
misleading when used as the only criterion for diagnosis of
the disease. A number of other diseases, such as cancer, in-
fections and autoimmune disorders including vasculitis, are
associated with increased IgG4 value. On the other hand,
some of IgG4-RD patients may have normal IgG4 level.
Thus, sensitivity, specificity and positive predictive value
of elevated serum IgG4 was found to be 90%, 60% and as
poor as 10% respectively, in relative studies?®*°.

The most particular histological features of the dis-
ease are:

- dense lympho-plasmatocytic infiltration,

« storiform fibrosis (resembling the spokes of a car
wheel) and

« obstructive phlebitis.

Other histopathological findings include phlebitis
without obstruction of the vein and increased number
of eosinophils in tissues. In locations such as lymph
nodes, lungs and lacrimal glands, storiform fibrosis and
obstructive phlebitis may be absent. According to the
above, Umehara et al suggest that the ratio of IgG4/IgG
(+) cells and grade of IgG4(+) plasmatocytic infiltration
should be taken into account with values of >40% and
>10/High Power Field (HPF) respectively, to be consistent
with diagnosis?.

In contrary, presence of neutrophils, granulomas, neu-
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trophilic micro abscesses and necrotic vasculitis strongly
argues against IgG4-RD3'.

Inflammatory markers, like ESR and CRP, may be el-
evated but can also be normal despite disease activity.
Anti-nuclear antibodies, anti SS-A as well as anti SS-B
antibodies are negative in the majority of cases while low
complement level (C3 and C4) are not uncommon?3233,
Polyclonal hyper-gamma globulinemia is often found in
IgG4-RD. Increased serum IgE level and allergic disorders
are present in about one third of patients3.

Differential diagnosis includes malignancies, such
as solid tumors and lymphomas, and benign diseases
like Sjogren syndrome, primary sclerosing cholangitis,
Castleman’s disease, idiopathic retroperitoneal fibrosis,
granulomatosis with polyangiitis (Wegener’s granuloma-
tosis), sarcoidosis and eosinophilic granulomatosis with
polyangiitis (Churg-Strauss syndrome)*.

2. INTRATHORACIC DISEASE RELATED TO I1GG4

Intrathoracic manifestations of IgG4-RD are rather
heterogeneous as not only lung parenchyma but also
intrathoracic lymph nodes, mediastinum and pleura may
as well be involved. In this context, it seems plausible
that IgG4-RD may account for a significant proportion
of fibro-inflammatory disorders of unknown origin such
as inflammatory pseudotumors of the lung, idiopathic
interstitial pneumonia like cryptogenic organizing pneu-
monia and fibrosing mediastinitis.

Itis not precisely known how often lungs are affected
in patients with IgG4-RD.In a study of 114 patients, 16
(14%) were found to have parenchymal or pleural lesions.
In another retrospective analysis of 90 patients with
autoimmune pancreatitis, 54% of them were found to
experience lung parenchymal involvement. Intrathoracic
lymphadenopathy seems to be common enough and
can be detected in more than one half of patients with
IgG4-RD?19%24 Intrathoracic disease lesions can be com-
bined with one or more extrapulmorary ones'>22535,

2a. Pulmonary involvement

First reports on IgG4-related lung disease were about
patients with autoimmune pancreatitis and diffuse in-
terstitial pneumonia or pulmonary nodules. Since then,
a wide and heterogeneous spectrum of intrathoracic
disorders have been reported, with mediastinal and hilar
lymphadenopathy being the most common.

In a recent study, IgG4-related lung disease was cat-
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FIGURE 1. Biopsy of mediastinum mass. A) Lymphoplasmoto-
cyticinfiltration, fibrosis and obstructive phlebitis (hematoxylin-
eosin stain, magnification x100). B) Diffuse infiltration of IgG4
positive plasmatocytes with >50/high power field (immuno-
histochemical stain, magnification x200).

egorized into four types, according to thoracic computed
tomography findings:
« solid nodular type (solitary nodule including a mass)
«+ bronchovascular type (with thickening of broncho-
vascular bundles and interlobular septa)
« alveolar-interstitial type (with bronchiectases, honey-
combing and diffuse ground-glass opacities) and
« round-shapped ground-glass opacity type (with mul-
tiple round-shapped ground-glass opacities)

Lung parenchymal involvement mainly consists of
nodules (up to 3cm in diameter) or masses (of >3cm in
diameter) and interstitial lung disease. Nodular lesions
may be single or multiple, of solid or ground-glass opac-
ity and are revealed in chest X-ray or chest computed
tomography. They usually raise suspicions of malignancy,
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especially when their margins are speculated whereas,
ground-glass lesions may resemble to broncho-alveolar
carcinoma32,

IgG4-related lung disease should be suspected in
patients with extrapulmonary IgG4-RD.

Pulmonary involvement occurs in 12-50% of patients
with 1gG4-RD. This great variation is attributable to the
different methods used for identification of lung affection
and the relatively small number of patients enrolled'4°,

As previously reported, intrathoracic involvement
include lung parenchyma, airways and pleura as well as
lymph-nodes with hilar and mediastinal lymphadenopathy
being the most frequent type (up to 80%)'9%'22,

Nodular lesions and bronchovascular involvement are
the most common pulmonary manifestations but, vari-
ous combinations of pulmonary abnormalities are often
found in the same patient?®. Interstitial lung disease
due to IgG4-RD haw been described but, it is unclear if
IgG4-RD is the underlined cause or whether these cases
represent patients with interstitial lung disease unrelated
to IlgG4 disorder®.

Respiratory symptoms include cough, dyspnoea and
chest pain but they can also be completely absent in
about one half of the patients*.

Diagnosis is based on clinical presentation, labora-
tory measurement of IgG4 >135mg/L or IgG4/1gG ratio
>40%, and characteristic histopathological findings and
is classified into definite (patients with clinical, biochemi-
cal and histopathological evidence), probable (patients
with clinical and histopathological evidence only) and
possible (patients with clinical and laboratory evidence
only)?** (Table 1).

A variety of disease can mimic 1gG4-related lung
disease including lung cancer, idiopathic interstitial pneu-
monia and sarcoidosis®.

2b. Pleural involvement

Pleural affection in patients with IgG4-RD is uncommon

TABLE 1. Diagnostic Criteria for IgG4-RD
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and mainly consists of nodular lesions in the visceral or
parietal pleura. Cases with exudative lymphocytic effusion
and even chylothorax have been described**.

2¢. Mediastinal involvement

Localized or systemic lymphadenopathy is common
in IgG4-RD and differential diagnosis is broad including
lymphomas, metastatic lymph nodes disease, Castleman’s
disease and other immune mediated or hematological
disorders®%.

Symptoms like fever, weight loss and night sweats
are not common in IgG4-RD. Of note, histopathological
features differ from those usually seen, as storiform fibro-
sis and obliterative phlebitis are often absent in affected
lymph nodes*®4,

It is important to recognize that, histopathologi-
cal examination of lymph nodes in suspected IgG4-RD
cases is not sufficient to establish diagnosis when used
as a solitary criterion. Thus, it may be difficult to clearly
distinguish 1gG4-related lymphadenopathy from other
diseases.

- Mediastinal and Hilar Lymphadenopathy

Mediastinal and/or hilar lymphadenopathy are the
most common intrathoracic manifestations of IgG4-RD
and have been described in 40-90% of patients'82022-24,
In a study of 65 patients with autoimmune pancreatitis,
Hamano et al, reported that hilar ymphadenopathy, de-
tected by chest Computed Tomography and Galium-67
scintigraphy, was the most frequent extrapancreatic
lesion being occurred in 80% of cases®. In other surveys
intrathoracic lymphadenopathy has been identified in
the majority of patients with IgG4-RD who underwent
18-Fluoro-2-deoxy-D-glucose Positron Emission Tomog-
raphy (18-FDG-PET)>%5',

- Fibrosing Mediastinitis

Fibrosing mediastinitis (FM), also called sclerosing

Diagnosis Compatible clinical Serum IgG4 Compatible Histopathological findings
and imaging findings >135mg/dl (IgG4+ lymphoplasmatocytic infiltrate,
(diffuse or localized edema, mass) fibrosis, obstructive phlebitis)
Definite + + +
Probable + - +
Possible + + R
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FIGURE 2. Chest computed tomography that reveals solid mass
next to the aortic arch due to fibrotic mediastinitis caused by
IgG4-RD.

mediastinitis, is commonly combined with retroperitoneal
fibrosis but rarely with IgG4-RD. It is characterized by an
aggressive inflammatory process and progressive fibrosis
within the mediastinum that frequently results in com-
pression and functional impairment of vital structures®>>4,

Consequently, FM can lead to substantial morbidity
and perhaps even to increased mortality.

Although pathogenesis of FM remains unknown,
radiographic, serologic or histopathologic evidence of
prior Histoplasma Capsulatum infection can often be
documented. In endemic areas of North America, the
majority of FM cases are thought to represent a rare
hyper-sensitivity reaction to this infection>>>.

Additional infections triggers that are implicated in
the pathogenesis of FM include other fungal and my-
cobacterium associated with granuloma mediastinitis.

Finally, there are rare immune-mediated (idiopathic)
and drug-induced (e.g.: methysergide) reported cases
of FIM5435,

Interestingly, patients with idiopathicimmune-mediat-
ed FM frequently have other disease manifestations such
as retroperitoneal fibrosis or Riedel’s thyroiditis, and they
all have been associated with the IgG4-RD spectrum®+2¢,

Up to date only a single case of FM attributed to IgG4-
RD has been reported in the literature>*%, However, based
on fibro-inflammatory changes associated with the local
accumulation of plasmatocytes, it can be hypothesized
that a subset of FM cases may belong to the IgG4-RD
spectrum and demonstrates consistent histopathological
and immunological features. Peikert et al, retrospectively
studied 15 cases of histologically confirmed FM and found
out that three of them were consistent with IgG4-RD
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after re-examination of biopsy specimens underlining
a probable underestimation of disease®. This is of great
importance as the majority of FM is not responsive to
common treatments®** whereas, |lgG4-related FM is
sensitive to corticosteroids®'*5°7.

Consequently, identification of this subgroup of FM
patients is proposed to be based upon the presence of
elevated serum IgG4 level >140mg/L and /or characteristic
histopathological findings with accumulation of IgG4(+)
plasmatocytes within the mediastinal lesions.

Of note, diagnostic criteria for most of disease loca-
tions, including the mediastinum, are exclusively based
on experts opinion and consensus or extrapolated from
observations in pancreas, salivary and lacrimal glands®'¢2,

2d. Airway Disease

There have been rare reports on airway disease associ-
ated to IgG4. Ito et al, describe the case of a 63-year old
female with autoimmune pancreatitis who was presented
with cough®. Bronchoscopic examination revealed a
tracheobronchial stenosis with oedematous and hyper-
vascular bronchial mucosa resembling sarcoidosis. An
obstructive pattern was seen in pulmonary function tests
while chest computed tomography revealed intrathoracic
lymphadenopathy and thickening of the bronchovascular
bundles also resembling sarcoidosis features.

Another airway manifestation described in IgG4-RD is
extrinsic compression of the central airways mainly due
to fibrotic mediastinitis and bronchiectases, probably
associated also with parenchymal fibrosis of the periph-
eral zones of lung (traction bronchiectasis) rather than
involvement of the proximal large airways?2>%,

Features shared with extrapulmonary IgG4-related le-
sions include lymph-plasmatocytic inflammation, fibrosis,
phlebitis and increased number of IgG4 (+) plasmatocytes.

Plasmatocytes represent the predominant cell popu-
lation found in the inflammatory infiltrates followed by
lymphocytes and histiocytes. Eosinophilic infiltration can
be detected but granulomas are rare and usually of small
size®'®, These changes are better recognized in surgical
lung biopsies but can also be found in bronchoscopic
and fine needle biopsies. In surgical lung biopsies lym-
phangitic distribution involving the interlobular septa
and visceral pleura is seen.

Characteristic storiform fibrosis is not common in lungs
where fibrosis rich to collagen and active fibroblastic
proliferation are more predominant. In addition, both
pulmonary arteries and veins are involved with intimal
and mural inflammation, whereas in pancreas, obliterative
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EIKONA 3. Abdomen computed tomography that reveals solid mass around A, B) the aorta, C) the common iliac artery and D) left
ureter with distention of its upper part in patient with IgG4-RD.

phlebitis is observed without arteries affection’. Necrotic
vasculitis is not usually detected while histopathological
findings of organizing pneumonitis and non-specific
interstitial pneumonia have been described in patients
with IgG4-related pulmonary disease.

3. CLINICAL FEATURES

Respiratory symptoms including cough, exertional
dyspnea and chest pain have been described n almost
one half of patients with pulmonary IgG4-RD while the
rest of them present abnormal radiologic intrathoracic
findings in the absence of respiratory symptoms. Con-
stitutional symptoms like fever and weight loss are not
common??¢, There are no studies assessing potential
risk factors for pulmonary involvement in IgG4-RD. For
example, it is unknown whether tobacco smoking or
exposure to other inhaled factors may increase the risk
for pulmonary affection363,

4. LABORATORY TESTS

Serum IgG4 value is elevated >140mg/L in the majority
of patients with intrathoracic disease'#%,

Analysis of bronchoalveolar lavage (BAL) fluid shows
increased levels of IgG4 when compared to specimens
obtained from patients suffering of sarcoidosis*. IgG4 level
in BAL seems to be correlated to that in serum. Cellular
analysis of BAL typically reveals increased lymphocytes
as expected based on histopathological findings. Overall,
existing data are insufficient and the role of BAL in evalu-
ation of patients with IgG4-RD remains to be clarified®.

Even though the presence of IgG4 positive lympho-
plasmatocytic infiltrations characterizes the disease, it is
not entirely specific for the diagnosis'.

In addition, there is not a single specific histopathologi-
cal parameter that could distinguish IgG4-related pulmo-
nary disease from other disorders of similar appearance.
According to published data, histopathological lesion of
intrahtoracic IgG4-RD is characterized by a non-infectious,
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inflammatory plus fibrosing process, with or without
nodule formation, infiltrates consisting of plasmatocytes
at more than 50% and affection of pulmonary arteries
and/or veins endothelium™. IgG4(+) plasmatocytes are
increased reaching the 30% of all IgG(+) cells in immu-
nohistochemical staining'>?%. Interlobular septal and
pleural involvement is commonly present.

As these histological findings are not specific for di-
agnosis, they must be correlated with clinical, laboratory
and imaging context.

In conclusion, presence of typical histopathological
features and compatible clinical and radiological findings
that do not suggest another disorder, is crucial for the
diagnosis to be established.

It must be noted, for once more, that, although serum
IgG4 value is increased in the majority of patients with
IgG4-RD, including those having intrathoracic disease,
absence of elevation does not exclude the diagnosis.

5.THERAPY

Intrathoracic location of IgG4-RD generally responds
well to corticosteroid therapy, weather lungs, airways,
pleural or mediastinum is involved®202223.253639404262 Fyact
regimen, dose and treatment schedule is not specified
but in most studies typically consists of oral prednisone
at an initial dose of 30mg/day to 1mg/kg/day. Response
is usually observed after 2 weeks of therapy. 1 to 2 weeks
later, prednisone dose is tappered over the following
several months under monitoring for complete resolu-
tion or recurrence during the interval. Use of bortezomib,
a proteasome inhibitor, and addition of cyclosporine to
corticosteroid therapy, have been reported in two cases of
recurrent IgG4-related pulmonary disease and appeared
to be beneficial®*#3.

In extrathoracic IgG4-RD azathioprine, mycophenolate,
methotrexate and cyclophosphamide have been occa-
sionally used to prevent long term relapse' 4, Recently,
rituximab has been reported to result in rapid decline of
serum IgG4 value and improve clinical condition of four
patients with systemic IgG4 disease®. In the above study,
rituximab was used as a corticosteroid-sparing agent.

Typically, systemic corticosteroids are the first line of
treatment. Although there is no universal consensus on
the dose or the duration of treatment, experts suggest
0,5mg/kg/day to Tmg/kg/day for 2 to 4 weeks followed
by dose tapering over 3 months. As illustrated in relative
studies, most of IgG4-RD cases present partial or com-
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plete response to corticosteroids, even though the rates
of recurrence after discontinuation of therapy are high.

The role of surgery is uncertain. In cases of isolated
lung lesions refractory to immunosuppressive therapy, a
surgical option may be considered in patients presenting
significant symptoms and/or demonstrate notable organ
impairment.

6. PROGNOSIS

Even though the response to corticosteroid therapy
is favourable in most patients with intrathoracic IgG4-RD,
long-term follow-up data are currently not available. Pa-
tients may develop extrathoracic lesions of IgG4-RD over
months or even years after initial diagnosis®. Furthermore,
some patients with intrathoracic involvement may not
experience complete disease resolution and have persis-
tent radiological irregular findings. Zen et al, described
residual imaging abnormalities in 3 of 21 patients with
IgG4-related pulmonary and preural disease?.

Association between IgG4-RD and malignancy such as
lymphoma, pancreatic and lung cancer has been referred
but if IgG4-RD truly is a risk factor for cancer development
needs further clarification®2>236667,

CONCLUSION

IgG4-related disease (IgG4-RD) is a clinical entity char-
acterized by elevation of serum IgG4 and issues infiltration
of lymphocytes and plasmatocytes that produce IgG4.

Usually more than one organ is involved and clinical
presentation is relative to disease localization. Diagno-
sis is based on consistent clinical, imaging, laboratory
and histopathological findings and exclusion of benign
disorders and malignancies with similar manifestations.

Respiratory system is often affected and lung pa-
renchyma, pleura and airways involvement has been
reported. Hilar and mediastinum lymphadenopathy are
the most common intrathoracic forms of disease while
fibrosing mediastinitis is rare as well as thoracic aortitis
and compressive pericarditis.

Cornerstone of therapy are corticosteroids while
otherimmunosuppressive regimens have been also used
either in combination to corticosteroids or as a second-
line treatment.

No financial conflicts of interest.
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NEPINHWH

To oUvbpopo amo@PAKTIKAG dmvolag Tou Unvou (ZAY) amotelei
TN GUXVOTEPN MOPPN TWV SlaTapaywv TG Avanvorg oTov UTIVO
Kal €XEl GNUAVTIKEG CUCTNHATIKEG EMOPATELG. H Kuplotepn Kat
anotelecpatikotepn Bepamneia Tou LAY gival n Xprion GUGKEUNG
ouveyoU¢ xopriynong aépa pe Betikn miean (CPAP), wotéco undp-
XEl KOKI| CUMHOP@QWAN €VOC onUavTiKoU aplfpol acdevwv Kat o€
mMoGooTO WG 50% tnv eykataleimouv. EvaAAakTikd, £xouv mAéov
SoKipaoOei Kat dpouv amoTeEAEGUATIKA EVOOOTOLATIKEG 080VTIATPIKEG
OUOKEUEG IE ONUAVTIKOTEPEG AUTEG TOU UTTOOTNPI(OUV TNV KATW
yvafo (Mandibular Advancement Devices/MAD). H petakivnon tng
KATw yvabou mpog ta eumpag pe T Xprion twv MAD cupmapacupel
™ YAWooa Kal Toug 16ToU¢ oV TpoopUovTal o€ auTh, avéavovtag
TNV amoéatach TG amo 1o omicOio GapuyyIKo Toixwpa, odnywvtag
oTnV dpon TG amo@paéng. Ot evEooTOLATIKEG GUOKEVEG ATOTEAOUV
pa a§iémotn evaAAakTIKi popen Oepameiag tou ZAY, ekto¢ SnAadn
amo Tnv kaBnpepivn xprion tng cuokeurg CPAP. Av Kal uoTEPOUV o€
Oepameutikn amoteleopatikdtnTa o€ oxéon pe T CPAP, 18iwg o
Baptag Hop@nG UTIVIKA Anvola, i EVKOAIa XPrioNG TOUG, TO XauNAG
KOOTOG Kal 0 peyahUtepog Babudg amodoyng Toug amo Toug acOeveig
T KaB1oTOUV 181aiTEPA XPHOIHEG VIO TNV AVTILETWITICN EAAPPLAG
Kat péong Baputntag ZAY.
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EIZATQrH

O1 SUo KUplEC Katnyopieg Slatapayng TNG avamvorg Katd tov UTvo
givat n Amo@pakTtikr) Arivola tou 'Yrivou (ZAY) (Obstructive Sleep Apnoea/
OSA) kat n Kevtpikn Anvola tou "Yrivou (Central Sleep Apnoea/CSA). Ot duo
AUTEG Slatapaxég UMoPEi Kal va GuVUTIAPXoUV SNUIOUPYWVTAG HIKTO TUTIO
amvolac. H kevtpikrj dmvola unvou eivat n Atydtepo ouxvr) Katl o@eileTal
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O€ AVAOTOAN TNG AVATIVEUOTIKAG WOoNG', e CUVETTELD TN
SlaAeimovoa ouyovwon katd tn SidpKela Tou UTIVoU?3,

To cUVOPOUO TN ATTOPPAKTIKNE ATTVOLAG OToV UTIVO
ATOTEAEL TNV OUXVOTEPN HOPPN) Arvolag UTIVoU. YTToAo-
yietal mwg 10 14% TWV avVIPWV Kal To 5% Twv yuvatkwv
péong nAikiag maoyouv amo ZAY*3, Autd xapaktnpiletat
amé HePIKA N TTANPN andéepan NG AVWTEPNG AVATTVEU-
OTIKAG 0800 KATA TNV SIAPKELA TOU UTTVOU, TIPOKAAWVTAG
enmavahlapPavopeva emelcddia SIAKOTIE TG AVATTVONG Kal
oxetiCetal pe npepnola cupmtwpatoAoyia, diwg urvnAia,
SlaAeimovoa vuxtepivr) uto§uyovalpia Kal €VTovo poxa-
ANTé. ZUppwva Pe TNV Ageptkavikn Akadnuia latpikig
Tou'Ynivou (American Academy of Sleep Medicine/AASM)
yla va médoyel éva dtopo anod LAY eival amapaitntn n
Tapouaia 5 1} meplocoTéPwV eMELCOSIWV ATTOPPAKTIKAG
anvolag ry uToTVoLAE avd wpa UTTVOU o€ cUVSUACUO UE
KAWVIKA cupmtwpata (urvnhia katd tn S1dpkela tng NUéEPA,
apTNPLIOaKA UTTEPTAON, KOTIWON K.a.) | N Tapouaoia 15 kat
Avw emeloodiwv akopa Kal Xwpeig KAVIKA U TwuaTtas’.

Q¢ anvola opiletal n MANRPENCS Slakomn TG PONG Tou
aépamou Siapkei Touldyiotov 10 deutepdienta. Qg umd-
mivola opieTal n HEIWON TNG PONG TOU Aépa TOUAAXIOTOV
Katd 30% (amd ta emineda pong aépa TwV MPONYOUUEVWY
2 Aemtwv) mou cuvduddletal e =3% ATTOKOPECHO TN al-
poo@aipivng og ouyovo fi armd NAEKTPOEYKEPANOYPAPIKN
agunvion (arousal). Amapaitntn yta Toug Vo auTtoug opl-
OloU, gival n Slatpnon TG AVamvVeUOTIKAG TTPOOTIADEIG
Tou aoBevouc. O cUVOAIKOG apIBUOC emelcodiwy Amvolag-
untémvolag ava wpa unvou (Apnoea-Hypopnea Index/
AHI) xpnotpomoleital SieBvwg wg Seiktng TOL AvTavakAd
N BaputnTa TN VvOoOoU. ZUUPWVA e ToV SEIKTN AUTOV
n umvikn dnvola xapaktnpiletal wg Ama (5<AHI <15),
pétpta (15<AHI <30) kat cofapri (AHI =30)%.

OEPATMEYTIKH ANTIMETQMIZH

H apyxikr) Oepameutikn mpooéyylon Twv acBevwv pe
ZAY nepAapupdvel Tn peiwon Tou cwuatikoL Bapoug,
€181kd yla maxVoapkoug acBeveic, Adyw TnG IoXUPNG ou-
oxétiong Twv V0 aUTWV voonudtwy. H Tpomomoinon tng
OTAONC TOU UTIVOU UE amo@uyn TG Untiag B8éong umopsi
va gival e€icou oNUAVTIKN O€ OPIOUEVEC TTEPIMTTWOELG
(amvola Béonc). Emiong, ouviotdtal n amo@uyn AQYNg
MUOXOAQPWTIKWV KAl AVTIKATAONTTTIKWY QAPUAKWY, OTIWG
Kal auénuévwyv MoooTHTWY AAKOOA, 181aiTteEpa TPV ToV
UTTVO, KABWC PEWVOUV TO HUIKO TOVO, HETA&L AAAWV Kal
TWV urrelBUVWVY HUWV yia TN Slatipnon ¢ atoTnTag
TWV AVWTEPWYV agPAYWYwWY, odnywvtag o emdeivwon
Tou ZAY10,
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Qo1600, N KUPIOTEPN KAl ATTOTEAECUATIKOTEPN Ot-
pareia Tou ZAY €ival n xprion Tng CUOKEUNG OUVEXOUG
xopriynong aépa Betikng mieong (Continuous Positive
Airway Pressure/CPAP). H amoteAeopatikdtnta TNG OU-
okeun¢ CPAP ot peiwon Twv aplBpol Twv anvolwy, TN
nuepnolag unvnAiag kal otn PeAtiwon Tng moldtnTag
wnc givat adlap@loBATNT Kot TTOAY KOAG HeEAeTNUEVN 12,
Q01600 TO KUPLOTEPO UEIOVEKTNUA AUTHAC TNG peBOSou
givat mwg n CPAP gug@avilel opiopévec Suokohieg doov
aQopPA 0TN CUUUOPPWON TwV acBevwy Kal urtohoyileTal
011 10 50% TWV a0BevwV, TENIKA, EYKATAAEITTEL TN XPrioN
NG CPAP. Metaél twv artiwv TNG KAKAG CUUUOPQWONG
Kal améppPng tng Beparmeia pe CPAP éxouv meptypagei
0 86pufo¢ NG ouoKeLNC, N KAEloTOPOoBia mou viwBouv ol
a00eveic A\oyw TNG HAoKAC, Ta OEPUATIKA EAKN, N peiwon
NG avtomemnoifnong 1dlaitepa og vedtepoug o€ nAiKia
aoBeveig, KaBw¢ Kal To KOOTOG AyopPdg TNG YIA XWPEES
1ou &gV KAAUTITETAL ATTO TO EBVIKO GUOTNA LYEIOC TOUC.

EvaMakTikd tng xpriong CPAP €xouv mAéov SokIpaoBei,
ME BeTIKA amoTENEOATA, EVOOOTOUATIKEG OOOVTIATPIKEG
OUOKEUEC. YTTApXoUuV Kupiwg SUo Katnyopies: ta Kivntd
AEITOUPYIKA pnxavhiata mpowdnong Tng Katw yvadou
(Mandibular Advancement Devices/MAD) kat Ta unxavi-
pata mpowbnong g YAwooag mpog ta eunpog (Tongue
Retaining Devices/TRD). H 8eUtepn katnyopia teivel va
EYKATOAEIPOEL aOU €XEL PEIWUEVN ATTOTEAECUATIKOTNTA
e€attiag Tou yeyovoTog mwe Ta pnyxavipata autd dgv
UmopoUV Katd TN SIAPKELA TOU UTIVOU VA GUYKPATHOOUV
N YAWOOO IKAVOTTIOINTIKA, E CUVETTEIO AUTH VA TTEPTEL
TTPOC Ta oW SIAKOTITOVTAC TNV AVATTVOT).

H mpwtn katnyopia punxavnpdatwv (MAD) pmopei va
amoteA&ital amo pia eviaia ouokeur (Monobloc) mou
£@apuolel TauTtdxpova Kat oTig SU0o yvAaBoug e TNV KATW
yvdaBo va CUYKAIVEL O [la TIPOETIIAEYUEVN TIPOOW Béon
(Ewova 1) n pmopei va mepidapfBavel Svo Turiuata mou
gpappolouv Eexwplotd og kABe pia yvabo kat éva mpo-
WONTIKO UNXAVIOUO TTOU KATA TO KAEIOIO VA OTTPWYVEL
NV Katw yvado pmpootd (Eikdva 2). MNa tnv Kataokeun
QUTWV TWV PNavnudatwy amarteitat n APn oSovTIaTpIKWY
ATTOTUTTWHATWY TWV 08OVTIKWY QPAYHWY TOU acBevoug
Kal N e€aTOUIKEVPEVN KATAOKELUN aTtd eE€IOIKEVEVO
060VTOTEXVIKO EPYACTHPIO TWV UNXAVNUATWY AUTWV
woTte va e€aopalileTal n MOTH EPAPHOYH TOUC OTO OTOUA
Tou KAOe aoBevn.

ExTo¢ amo ta e€atopIKeVEVA EVOOOTOUATIKA NXa-
VAHATA UTTAPXOULV KAl TIPOKATACKEUACUEVA amd Bepplo-
TAAOTIKO UAIKO, Ta omoia dev amaitolv tn AnYn anotu-
TTWHATWY KAl TV KATAOKEUH TOUG O€ €pyaoTtriplo. Autd
npocapuolovTal AUECA OTO OTOMA TOU acBevr) Yetd amd
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EIKONA 1.

EIKONA 2.

Béppavon péoa os (e0To vepd Kal pe kaBodrjynon, wote
va KAgiogl 0 aoBevn¢ TO 0TOMA TOU OF i eMAeyUévn Béon.
AUTA TA UNXAVAOTA £X0UV UIKPOTEPO KOOTOC, OUWE OeV
€QAPHOCouV KATAMNNAA OTO OTOMA KAl CUVETTWG &€ YivovTal
KOAQ avekTda amo Tov acBeviy, evw €xel mapatnenOei kat
avénuévog kivbuvog HeTaBoANC Tou 0dovTIKOU ppayuol
KOl TPAUUATIOHOU TWV KPOTAPOYVADIKWV apBpwoewy.
‘Etol, Ta mpokatackevaopéva MAD 6g cuviotavtal yia
™ Bepaneia Tou ZAY Kal gival KaAO va amo@elyovTal's,

O BaBuog mpowbnong NG KATwW yvabou éxel yivel
QVTIKEIUEVO EKTETAPEVWY EPELVWV. H HENETN aoBevv pe
2AY, 600V apopd oTn BeATiwon Twv eMMESWV VUKTEPIVAG
uno&aupiag pe n xprion MAD pe SiagopeTikoU¢ Babpoug
npowBnong (2mm, 4mm ka1 6mm), €6€1ée 611 0 PabudC
Bektiwonc ota emimeda umoaipiag tav avahoyog tng
mpowOnong (25%, 48% kat 65% avtiotoxa)'. H epap-
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poyn Twv MAD og aoBeveic pe pétpro ZAY éxel Seifel ot
0 MeyaAUTePOC BabBuog mpowbnong (75% TN peyiotng)
PaivVeTal Va TIAEOVEKTE(, pe TNV Peiwon Tou AHI va gival
KOTd 52%, évavTi LOALG 31% o€ Babud mpowbnong 50%.
Y& KABe mepintwon n Mpowbnon TN KATW yvabou Ba
TIPEMEL VA BpioKETAl HECA 0TA OPLA ICOPPOTTIAG KAl AVOXHG
TOU OTOMATOYVABIKOU CUCTAMATOC, KABWS mavw and 50%
mpowOnon NG KATw yvabou cuvodevetal avamdPeuKTa
amé avemBuunta cupBauata’®,

Avamd@euKTa yla TNV TomoBETnon Kal epapuoyn
AUTWV TWV INXAVNUATWY 0TO OTOMA amaITEITal Kat €vag
BaBuodcg diavoléng tng katw yvabou. Ta MAD petatomifouv
NV KATw yvado mpog Ta epmpog, aAAA Kat TTPOG Ta KATW.
O BaBuog katdomaong TN KATw yvabou éxel peheTnOei.
Agv mapatnendnkav dila@opég peta&y Tng katdomaong
¢ KATW yvdbou katd 4mm 1 14mm (ue idlo fabud
mpowOnon¢ TNG KATW yvddou), woTtoco ol acbeveic yia
Aoyoug SieukdAuvong Kat Aveong POTIHOVoAV TOV JI-
KpoTepo Babud katdomaong'®. Exel, emiong, Bpedei 6t
n unepPoAIKn Katakopuen Siavolén Tou oTOUATOC EXEL
WC ATTOTENECA TNV TIPOC TA TTOW PETaKivnon TNS faong
¢ YAwooag, odnywvtag oe anogpaén oto UYPog Tou
otopato@dpuyya. ETol, mpoteivetal Ta evOOOTOUATIKA
MNXOVAOTA VA €XOUV OO0 TO SUVATOV HIKPOTEPO TIAXOG
WOTE va amo@evyetal n évtovn Siavolén Tou oTOUATOC.

MHXANIZMOZX APAXHX

H petakivnon tng Katw yvabou Tpog Ta EUNPOC UE
™ xpnon Twv MADs cupmapacupel Tn YAWooa Kal TOUG
10TOUC TTOU TTIPOCPUOVTAL G AUTH, ALEAVOVTAC TNV ATTO-
0Ta0N TNG Ao To oTicB10 PAPUYYLKO ToiXwHa. EmimAéoy,
EMTUYXAVETAL EVEPYOTIOINGN TOU YEVEIOYAWGCGOIKOU HUOG,
TTOU EKQUETAL OTTO TNV EOWTEPLKN ETTIPAVELQ TNG YEVEIAKNG
olpPLONG 0TN YAWOOoa, £xovtag we amotéheopa n Béon
Kal N pop@oloyia TG YAwooag va petafdailovtat Kat
autn va katahapfavetl pia mo mpdobia Béon otn oto-
patiki Kolhdtnta. Qoto00, N avénon Tou eVPOUC TOU
otopatopapuyya Sev meplopiletal povo oto emimedo
TOU OTOUATOPAPUYYA, AANA Kal UPNAOTEPQ, OTO emimedo
™G MaAakng umepwag. H mpowbnon tng Katw yvabou
auvéavel v eykdpoia didotacn Tou oTopatoPipuyya
miow amd TNV HaAaKN UTTEPWA AoV SIATEIVEL TA TOIXW-
HaTA TOU pApuyya Kal EVEPYOTIOLEl TO YAWCOoOUTTIEPWIO
KaL TO @apuyyoUTIEPWO MU, TTOU SlATEIVOLV TA TOLXWHATA
ToUu @Apuyya Kat eurmodifouv TNV MTWoN TNG MOAAKNAG
UTTEPWAG 0TO OTTIOO10 PAPULYYIKO TOIXWHA, EVW auéavouv
Kal TNV mAdyta S1AueTpo tou otopato@dpuyya'’. Autd
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givat 1blaitepa onpAvTiké apou oToug acBeveic pe AY n
€YKAPOLA S10TOWN TOU OTOUATOPAPUYYA EivVaAl LEIWMEVN.
Emiong, pue tn xprion Twv MAD emituyxavetat avadidtaén
TWV OKEAETIKWV Kal HUTKWV IOTWV OTO XWPO ME PETAKI-
vNon Tou UOEIS0UC 0GTOU TTPOC TA TIAVW HIEIWVOVTAC TNV
anmooTaon Tou and Tnv Katw yvabo. Emopévwg, n xprion
Twv MAD auédvel To E0pO¢ TOU PAPUYYA KUPIWE OTO OTIL-
00oUmEPWIO Kal To oMoBoYAWOGIO0 EMIMESO HEIWVOVTAG
€101 n Baputnta tou ZAY.

2YTKPIZH TQN OEPANEYTIKQN
ANMOTEAEZMATQN METAZY MAD KAI CPAP

H oupPolr twv MAD otn Bepaneia tou ZAY e€akpl-
BwveTal pPe TOAVCWATOKATAYPAPIKEG UEAETEC UTTVOU UUE
N XPNon NG evOOOTOUATIKAG CUCKEUNG, KAl EKTIMWVTAG
N BeAtiwon og oxéon He TIG ApXIKEG TIPEG. EmTuyrig Be-
wpeital n Bepamneia edv undpyel peiwon tou AHI og Tipn
KATW TwV 5 emeicodiwv avd wpa UTTVou o€ TEpImTwon
eNa@PIAg N pétplag Baputntag ZAY 1y og peiwon katd
50% Tou AHI amo Tnv apxIKn TIUr, o€ mepintwon cofa-
poU ZAY'8 'Exouv Yivel TEOOEPIG TUXALOTIOINUEVEG KAIVIKES
OOKIUEC TTOU CUVEKPIVAV TNV ATTIOTEAECHATIKOTNTA TWV
MAD mou mpowBouv Tnv Katw yvdBo (katd 75% tn¢
péyloTng MpoohicBnong), o€ oxéon pe amiég evbooTo-
MATIKEG OUOKEUEC XWPIg TpowBnon'®22. Ta anmoteAéopuata
empePaiwoav tnv amoteeopatikéTnTa Twv MAD, pE TNV
mpowBdnon TNG kKatw yvdabou va mailel poAo KAeIdi 0N
peiwon Twv anvolwv. Xe AAN peAéTn pAAoTa €xel ey Oei
o€ aoBeveic pe pétplag faputntag ZAY otin xprion MAD
TIETUXE OTO 65% TWV a0Bevwv va Bepameloel EVIEAWG
1o ZAYZ, Qpoiwg onuavTiKn gival kat n BeAtiwon otnv
moldTNTA TOU UTTVOU, EAATTWON TOU POXAANTOU Kal 0Tnv
peiwon Twv agunvicewv katd tnv SlapKela TG VUKTAG.
Mia pehétn €6ei&e mwg n xprion MAD peiwoe tov aplbuo
agunvicewv (amo 33,8 emelcodia avd wpa PéEco 6po o€
16). Emiong 1o poxaAntd HEWONKe Kal N NUEPNOLA UTIVN-
Aia émw¢ Siamotwvetal and ta epwtnuatoldyla FOSQ
(Functional Outcomes of Sleep Questionnaire) kat ESS
(Epworth Sleepiness Scale) ehattwONnKeX. ZUpPWva e pia
AAAN épeuva n xprion MAD og aoBeveig pe OSA mpokaAei
Mia Ammia peiwon TS NUEPNOLAG CUCTOAIKNC THiEONC TTOU
MaAloTa Teivel va yivel eviovoTtepn o€ aoBeveic pe Seiktn
AHI >15 kal peyaAUtepn nUEPH OO CUCTOAIKN TTiEoN ™.

QoTO00, TPETEL VA ONUEIWOET TTWG N ATTOTEAECUATIKO-
nta Twv MAD uoTepEei 0g ox€on ME TN XPAON TNG OUOKEUNG
CPAP. Z& p1a cuOTNUATIKA AVOOKOTINON TWV EPEVVWY TTOU
OuYKpivouv ta BepameuTikd amoteréopata peta&y MAD
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kal CPAP éywve avaiuon 11 TuXaloToINUEVWY KAIVIKWV
MENETWV KAl TO YEVIKO CUUTIEPACHA NTAV TTWE AV Kal Td
SUo emituyxavouv BeAtiwon Tou ZAY, n xprion CPAP éxel
MEYAAUTEPN ATTOTEAECUATIKOTNTA, KABWC UEYAAUTEPO
Mo000TO 00BevwVY BepameleTal eVIEAWC 600 epapuoleTal
n Bepamneia pe CPAP. B¢Baia, ot cuokevég MAD mAgove-
KToUv evavTl Tou CPAP oto yeyovog Ot gival 1o dveta
otn xprion?. H Auepikavikn Evwon Yrvikwv Alatapaywv
(American Sleep Disorders Association) GuvioTtd Tn Xpnon
MAD og mepImTWOoELG ATTIAG Kal Héong Baputntag ZAY 1
O€ TIEPIMTWOELS Bapldg popepng ZAY étav o acBevig dev
avéxetal kaBolouv tn CPAP?,

KAINIKA OOEAH TQN MAD KAI ENINMAOKEZ

H emtuyia Twv MAD e€aptatal and moAou¢ mapd-
YOVTEG OTTWG €ival 0 oXeSIAOUOC TOUG, N IKAVOTNTA TOU
obovtidtpov, o Babuog cuvepyaoiag Tou acBevolc Kal
Ao TIOPAPETPOUG TTOU £XOUV OXE0N HE TA HOPPOAOYIKA
XAPAKTNPIOTIKA KAl TNV avaTopia TNG avanveUoTIKAG
060U Tou a00evoUC. Y& HENETN TWV XOPAKTNPIOTIKWY
TIOU Pmopei va odnyrioouv og emtuxn xprion Twv MAD
SlamotwOnke 6TL dtopa UE MKpoTepo BMI kat AHI gixav
YEVIKA kaAd ammoteléopata pe o MAD?, Emiong, To pIKpo-
TEPO €VPOC TOU PAPULYYIKOU aulov, n uPnidtepn Béon
TOU U0EId0oUC 00TOoU, N HIKPOTEPN Ywvia emmédou TG
Bdaong Tng katw yvabou, To xapnAd kdtw mpocbio LYog
TIPOCWTTOU KA TO MIKPOTEPO UINKOG TNG MAAOKNG UTIEPWAG
€lval TapAyoVTEG TTOU EUVOOUV TNV ATTOTEAECUATIKOTNTA
QUTWV TWV CUCKEUWV.

‘OpWE, N XPAON TWV CUCKEUWV AUTWYV CUVOSEVETAL
KOl Ao OPIOUEVEG TTAPEVEPYELEC. KATToleC amd auTEG ival
ouVABWC TPOCWPIVEC, OTIWG EVAIOONCIA TOU OTOUATIKOU
[BAevvoyovou, aleNoppola kat npooTtopia. Atyotepo ouxvi
€ivat n Suohertoupyia tng Kpotaoyvabiknig SidpBpwaong
Kal oLUVABWC aPopPd TIEPITITWOEIG KAKA OXEOIOOUEVWY
pnxavnudtwv. Emiong o 1pdémog otripi§ng autwv Twv
OUOKEUWV, TTou TpowBouv TNV KATw yvAaoo, yivetal péow
Suvapewv mou ackouvTal ota SOVTI, UE CUVETELD VA
enépyxovtal HETABoAEC 0TOUC 080VTIKOUC ppaypouc. Ot
HeTAPBOAEG AUTEC ival avANOYEG JIE TO XPOVIKO SldoTnua
XPriONG TWV CUCKELWV AUTWV Kal aveEdptnTeg amd 1o
Seiktn BMI, To @UMNO 1} TNV nAIKia. H pévn mapdueTpog
TIOU aiveTal va oxeTi(eTal Me QUTEC TIG LETABONEG gival
0 apx1kodg Seiktng AHI, Tou e€nyeital amo 1o yeyovog mwg
000 peyalutepn n Baputnta g OSA, TOOO0 PeYaNUTEPOG
BaBuog mpowbnong TN katw yvabou amalteital yia va
emteuxOei Bepamneutikd anotéheopa kat dpa 1600 o
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£VTOVEG Ol TIAPEVEPYELEC OTOUG 0SOVTIKOUC PPaYUOUC?.

Oa npénel va emonuavOei mw¢ ol acBeveic pe mpo-
Umdpyouoa Siatapayn g Kpotagoyvabikng SiapOpw-
on¢ Ba mpémnetl va e€alpolvtal amd tn Xpnon autwyv Twv
OUOKELWY, OMw¢ ANwOoTE Kal kKaBe aoBevn¢ pe évtova
mpoPAnuaTa oTo MEPIOOOVTIO N UE EKTETAPEVN ATIWAELA
Sovtiwv. MNa TV peiwon Twv avemBuuNTwy EVEPYEIWV
Ba mpémnel o Babuodg Mpowbnong va unv unepaivel To
70% TG péyloTng duvatdtnTtag mpooAicbnong g Katw
yvdbou pe avwtato 6pto ta 15mm evw n katdomnaon va
pnv Eemepvd Ta 5mm.

H Apepikavikn Akadnuia latpikr¢ tou 'Yrvou (American
Academy of Sleep Medicine/AASM) kat n AHEPIKAVIKN
Akadnpia OdovTiatpikng Tou Yrivou (American Academy
of Dental Sleep Medicine /ADSM) éxouv ek§O0EL KAIVIKEC
olnyiec mou agopouv TN Xprion twv MAD. 1) H xprion
Twv MAD mpoTteivetal yia TNV QVTIMETWTTION TTEPIMTWOE-
WV €VTOVoU poXaANTOU aKOWA KAl 0TNV TEPIMTTWON TTIOU
0 aoBevn¢ dev mAoyel amo OSA. 2) Y& ePIMTWOoN Tov 0
unviatpog Kpivel mwg mpémet va xopnynOei MAD, tote Oa
TIPETEL VA TTPOTIHOUVTAL Ol EEATOMIKEVEVEG EvOOOTOMA-
TIKEC OUOKEVEC TTOU £apuolovTat amd Tov e€eIOIKEVIEVO
odovTiatpo Kat €xouv Tn SuvatdTnTa oTASIAKNAG KAl ENEY-
XOMEVNC TpowBNnong TNG KATw yvabou avti Twv £ToIpwV
TIPOKATACKEVACUEVWY CUOKEVWV. 3) MpoTeivetal Twg o€
aoBeveic pe OSA mou mapouvoidlouv ducaveia kat dev
amodéyovtal tnv epappoyr CPAP n xprion twv MAD gival
Hta eVAANAKTIKE) AUGN JE KAVIKA OQEAN TTPOTIUOTEPN ATTO
™ un BepameuTikn avtigetwrion. 4) H epappoyn twv MAD
Ba npémnelva yivetal ané e€eidikeupévoug odovtiatpoug
mou Ba e€etdlouv eplodikd Tov aoBevry, mapakolou-
Bwvtag Tov Kat eAéyxovtag Kabe avemBuuntn evépyela
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0TOUG 080VTIKOUG (PPAYHOUG Kal 0T CUYKAELoN amd Tn
xprion MAD. 5) ZuvioTtdtal mTw¢ o€ TEPIMTWon XProng
MAD Ba mpémnel o acBevn¢ va urtoBAaAAeTal o€ emava-
ANTTITIKEG TTOAUCWLATOKATAYPAPIKEG LENETEG UTTVOU OTO
e&el0IkeVEVO gpyaoTriptl UTTVOU WOTE va e€akpIfwveTal
n BepameuTikn BeAtiwon kal Ta KAIVIKA o@éAn amd tn
Xprion touc. 6) Ot acBeveic Oa mpémel va evnuepwvovTal
WG yta T owoTr Bepareia sival avaykaiol ol TAKTIKOI
gmavéAeyxol Kat n mapakoAouBnon tooo amd Toug e€el-
OlKeUpEVOUC 0boVTIOTPOUG GO0 Kal Amd TO TTPOCWTIIKS
TOU gpyaoTnpiou UMvVou.

>YMIMEPAZMATIKA

O1evO00TOUATIKEC CUOKEVEC ATTOTEAOUV [Ia A€IOTIOTN
€VOANAKTIKA pop@n Bepameiag Tou ZAY, ekto¢ Snhadn
amod TN Kabnueptvr xprion t¢ cuokeurg CPAP. Av kal
UOTEPOUV O€ BEPATIEVTIKH ATTOTEAECUATIKOTNTA OE OXEON
pe tn CPAP, 16iw¢ o€ Bapldc pop@ng UTIVIKN Amvold, N €u-
KOAia xpriong Toug, To XapnAd KOOTOG KAl O HEYAAUTEPOG
Babuodg amodoxrig Toug amod Toug acBeveig Tig kKaBloTolv
1810iTEPA XPOIMEG YA TNV AVTILETWITION EAAPPLAC KAl
péong Baputntag ZAY. O oxedlaopog Kal N epapuoyn
AUTWV TWV pnXavnuatwy Ba mpémet va yivetat amd e181kd
ekmradeupéVouC 060VTIATPOUC Kal 0pB0SovVTIKOUC, agoU
AN@BoLV UTTOYIV 0L BUVATOTNTEC KAl OL TTEPLOPIOOI TOUG,
O€ OUVEPYAOIa UE TOV TIVEUIOVOAGYO Kal TO UTTOAOLTTO
TIPOOWTTIKO TOU €EEISIKEUEVOU KEVTPOU PENETNG UTIVOU.
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ABSTRACT

Obstructive Sleep Apnea (OSA) is the most common type of sleep
disordered breathing, having numerous systematic consequences.
Continuous Positive Airway Pressure devices (CPAP) have been used
effectively so far for the treatment of OSA, but there is an important
number of patients, up to 50%, that show bad adherence to CPAP
treatment and may finally quit. Other therapeutic interventions
that have been effective are dental devices that force the mandible
to a forward position. The placement of these so called mandibular
advancement devices (Mandibular Advancement Devices/MADs)
causes the mandible to be positioned forward and downwards to
its normal position. These dental devices are an acceptable option
for the treatment of OSA apart from CPAP. Although, their efficacy
is lower than that of CPAP in severe OSA, they can be effectively
used in mild to moderate OSA because of their ease of use, lower
cost and because they can be well-tolerated.

Pneumon 2016, 29(2):147-151.

INTRODUCTION

The two main types of Sleep disordered breathing are Obstructive
Sleep Apnea (OSA) and Central Sleep Apnea (CSA). These disorders can also
be present at the same type in mixed apneas. Central sleep apnea is less
common and is caused by reduced respiratory drive', causing intermittent
oxygenation during sleep?3.

Obstructive Sleep Apnea is the most common type of sleep apneas. It
is estimated that 14% of middle-aged men and 5% of middle-aged women
suffer from OSA*>. The syndrome is characterized by partial or total obstruc-
tion of the upper airways during the sleep, that causes recurrent episodes
of breathing stops and is linked with intermittent hypoxia during the night
sleep, snoring and daytime symptoms, such as daytime sleepiness. Accord-
ing to American Academy of Sleep Medicine (AASM) OSA is diagnosed in
patients with 5 or more episodes of apneas or hypopneas per hour of sleep,
who also present with clinical symptoms of daytime sleepiness, elevated
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blood pressure, tiredness, or in patients with 15 or more
episodes of apneas or hypopneas per hour of sleep
without symptoms®”.

Apnea is characterized by total upper airway obstruc-
tion for at least 10 seconds. Hypopnea is characterized
by a reduction in airflow by 30% (less than in previous 2
minutes) and a reduction in oxygen saturation by >3%
or an arousal in electroencephalogram (EEG). It is also
important that there is a respiratory muscle effort during
an obstructive apnea or hypopnea. The total number of
apneas and hypopneas pre sleep hour is called Apnea-
Hypopnea Index (AHI) and is used for the classification
of disease severity: mild OSA (5<AHI<15), moderate
(15<AHI<30) and severe OSA (AHI=30)8.

THERAPEUTIC OPTIONS

Initial interventions in patients with diagnosed OSA
include body weight reduction, especially in obese pa-
tients, as there is a well-established connection between
lowering of body weight and reduction of sleep apnea
episodes. Sleeping in certain positions and avoidance of
the supine position during the sleep may also be effec-
tive in some patients (positional-related sleep apnea).
Moreover, it is suggested that patients should not use
muscle relaxants and antidepressants. Using alcohol,
especially at night, can also make apneas worse, because
they make the muscles to relax and the patency of the
upper airways is affected®°.

However, the most efficacious and widely used thera-
peutic option for OSA is the use of Continuous Positive
Airway Pressure devices (CPAP). CPAP not only leads to
the reduction of apneas, but also improves the quality
of life of the patients'"'2. The main disadvantage of CPAP
treatment is that it has innate defects that make some
patients difficult to bear; as a result, it is estimated that
almost 50% of patients abandon CPAP treatment. The
main defects include the noise of the CPAP device, claus-
trophobia due to the mask, ulcers on the noise because
of the pressure of the plastic parts of the mask, reduced
confidence in younger patients and high cost.

Apart from the CPAP, there are dental devices that can
be used for the successful treatment of OSA. Two main
categories are now available: Mandibular Advancement
Devices (MAD) and Tongue Retaining Devices (TRD). The
latter is not widely used, because of its low efficacy result-
ing in partial airway obstruction by the tongue.

Mandibular advancement devices can be either one
device (Monobloc) that is applicable both in maxillary and
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mandible (Figure 1) or two separate devices that are linked
together in order to push the mandible forward to avoid
airway collapse during sleep (Figure 2). The customized
production of the device by a qualified dental technician
guarantees better results for the patient.

There are, also, dental devices that can be purchased
even over the internet, which do not require special mea-
surements on the patients. These appliances are made
of a type of plastic that allows the patient to modify its
shape to fit his own mouth after heating the plastic in
warm water. These MADs are cheaper to buy, butin some
cases may cause discomfort to the patients as they are not
custom made; therefore, some patients may discontinue
their utilization. Moreover, they can destroy the dental
barrier or even cause damage to the temporomandibular
joints. Finally, these devices, which are not customized for
the patient are not suggested for the treatment of OSA
and should be avoided™.

The effects of mandibular advancement on OSA has
been studied is several studies. In a study of OSA pa-
tients, different mandibular advancement options were
selected (2mm, 4mm and 6mm). The study showed that
the improvement of hypoxemia was related to the man-
dibular advancement (25%, 48% and 65% respectively)™.
The use of the MADs in patients with moderate OSA has
been proved to be effective. A mandibular advancement
of 75% reduces AHI by 52, whereas an advancement of
50% reduces AHI by 31%". In any case, the mandibular
advancement has to be careful, because an advancement
of more than 50% may cause discomfort or even injuries’®.

The placement of these so called mandibular ad-
vancement devices (MADs) causes the mandible to be
positioned forward and downwards to its normal posi-
tion. The interincisal opening of the mandible has been
investigated and the existing results show that there are
no differences between a interincisal opening of 4mm or
14mm (while having the same mandibular advancement);
however, the patients preferred the 4mm’¢. Moreover, a
greater interincisal opening results in the obstruction of
the oropharynx by the tongue. Therefore, MADs should
not cause overt changes to the mouth in order to lead
to a more efficacious result.

MECHANISM OF ACTION

The mandibular advancement that is caused by the
MADs, urges the tongue to open the airway at the level
of the oropharynx. Moreover, the genioglossus muscle
is activated, resulting in alterations to its shape and posi-
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EIKONA 1.

EIKONA 2.

tion.The tongue is, then, moving a bit forward in the oral
cavity. However, increasing the width of the oropharynx
is not limited only to the level of the oropharynx, but
also affects the soft palate. The mandibular advancement
increases the transverse dimension of the oropharynx
behind the soft palate as it stretches the walls of the
pharynx and activates the glossopalatine muscle and the
pharyngopalatine muscle. So, the soft palate is prevented
from falling and the lateral diameter of the oropharynx
is increased'. This is particularly important in patients
with OSA with a narrower oropharynx. The use of MADs
leads to a rearrangement of skeletal muscle tissue and
the hyoid bone is moving as well. Therefore, the use of
the MADs increases the width of the airways and thereby
OSA severity is refuced.
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THE USE OF MAD AND CPAP
INTHE TREATMENT OF OSA

The efficacy of the MADs in the treatment of OSA has
been studied in patients receiving treatment with these
devices by the means of night polysonmnography. In order
to have a successful treatment of OSA, a reduction in AHI
below 5 episodes/hour has to be achieved in patients with
mild OSA and a reduction of 50% in AHI after treatmentin
patients with severe OSA'. There are four clinical studies
investigating into the efficacy of MADs in OSA'*22, They
have all agreed that the mandibular advancement plays
an important role in the reduction of apneas. In another
study in patients with moderate OSA the use of MADs
leads to an effective treatment in 65% of the patients®.

Moreover, it is also important to improve sleep quality,
reduce snoring and arousals during night sleep. There is
a study that has shown reduction of arousals (16/hour
instead of 33.8/hour before treatment)®. Furthermore,
snoring was reduced and so was daytime sleepiness as
recorded in FOSQ (Functional Outcomes of Sleep Ques-
tionnaire) kat ESS (Epworth Sleepiness Scale). In another
study, the use of MADs in OSA resulted in the decrease
of systolic blood pressure, a finding that is more impor-
tant in patients with an AHI>15 and excessive daytime
sleepiness™.

However, the efficacy of MADs is inferior to that of
CPAP. In a systematic review of 11 randomized clinical
trials comparing MAD to CPAP treatment the results
suggested that both treatments can be used for the
treatment of patients with OSA, but CPAP treatment has
better results in most patients. Nevertheless, MADs are
easier for the patient to use?. American Sleep Disorders
Association suggests using MADs in mild to moderate
OSA or in patients that cannot tolerate CPAP treatment?.

CLINICAL OUTCOMES OF THE USE OF MAD
AND ADVERSE EFFECTS

A successful treatment of OSA using MADs depends
on multiple factors such as the skills of the dentist, the
co-operation of the patient, morphological characteristics
of the patient and anatomy of the airway. In a study of
the characteristics that may lead to a successful treat-
ment with MADs, it was shown that patients with lower
BMI and AHI had better results?. Moreover, the narrower
pharynx, the position of the hyoid bone, the angle of the
mandible and the, the smaller face of the patient and
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the length of the soft palate are factors that affect the
efficacy of the MADs.

But, the use of these devices may also have some
adverse effects. Some of them are temporary, such as
salivation and dry mouth. A dysfunction in the temporo-
mandibular junction may also occur, especially with badly
designed devices. In other patients, these devices can be
harmful for the teeth, but this adverse effect is correlated
to the time that they are used, the age, gender and BMI
of the patient. And of course, the greater the AHI, the
greater is the impact of these devices on the teeth as
they are needed for longer times and the mandibular
advancement is greater?.

Therefore, these devices should be carefully used and
adverse effects should always be taken into consideration.
Patients with pre-existing disorders of the temporoman-
dibular junction should not receive treatment with MADs
and so do patients with teeth diseases. In order to reduce
all major adverse effects, the mandibular advancement
must not exceed 70% of the maximum advancement;
and up to the limit of 5mm, whereas interincisal opening
must not exceed 5mm.

The American Academy of Sleep Medicine (AASM)
and the American Academy of Dental Sleep Medicine
(ADSM) have come up with clinical information regard-
ing the use of MADs. 1) The use of MADs is suggested in
patients with excessive snoring even if the patients have
not been diagnosed with OSA. 2) In case the somnolo-
gist prescribes a MAD, the customized devices, that are
made by dentists with an expertise in the field, should be
preferred, because the mandibular advancement can be
controlled. 3) Patients diagnosed with OSA that do not
prefer using CPAP may be given the option to use MADs
instead. 4) The application of MADs must always be per-
formed by specialized dentists and the patients should be
periodically re-evaluated. 5) It is suggested that patients
using MADs undergo full night sleep studies to monitor
the efficacy of treatment. 6) All patients should be noti-
fied that their treatment involves periodical evaluations
by the referring sleep center and their dentist to check
treatment efficacy.

CONCLUSION

Dental devices are currently a reliable option for the
treatment of OSA apart from the CPAP device. Although,
their efficacy is lower than that of CPAP in severe OSA,
they can be effectively used in mild and moderate OSA
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because of their ease of use, lower cost and acceptance
from the patients. The design and application of these
dental devices should only be done by experienced
and specially trained dentists and orthodontics in co-
operation with the sleep specialists and pulmonologist,
while having in mind that they have certain advantages
and disadvantages.
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NEPINHWH

Mapouaialetan acBevric mou mpoonAOe e mievpoduvia kat donvola
oTadlaKa eMOEIVOUEVN TOV TEAEUTAIO MNva. ZTNV AKTIVOypaia
Owpaka @avnke evpey£Onc mieupitiky cuANoyn 6e§id kaBwg Kat
okiaon opalwv opiwv mapacmovdUAIKA Kal omoBokapdiakd. H
a&ovikn Topoypagia Owpaka avédEI§e ATENEKTATIA TOU VEUUOVIKOU
TAPEYXUHATOC Ao TNV TECN TTOU AGKOUGE TO TAEVUPITIKO LYPO Kal
TPEIG Hadeg opaAwy opiwv mapacmovOUAIKA oTn Bwpakikh poipa
™G omovOuAIKiG oTHANG. AkoAouBnae Bloyia pe Aemtr BeAdvn und
v kabodriynon aovikol Topoypd@ou Kat t€Bnke n Sidyvwon tng
e§WHUENIKNG alpomoinong. To evola@épov onpEio TOU TEPIOTATIKOU
pag givai 0t avtd ouvéPn og acBevi e eENdaoova B-Oalacoarpia.
H povn Bepanmeutiki mapépPacn mouv eQApUOCTNKE HTAV ) EKKE-
VWTIKNA TOPAKEVTNON TG UME(WKOTIKAE KoIAdThTaC. H a0Bevii¢ 6ev
Ep@Avioe unmotporr TG ume{wKOTIKAG OLUANOYIG o€ pia mepioSo
napakoAoVONong 6éka unvwv.

Mveiuwv 2016, 29(2):152-155.

EIZATQrH

2 € KATAOTAOELS Xpodviag SUOAEITOUPYIAE TOU MUEAOU TWV OCTWV Kal
HN ammOTEAEOUATIKAG alpomoinong (xpovia atpoAuTikn avaipia, Sindnon
TOU HUENOU amd VEOTTAACMATIKO 1 vwdn 10TO), emoTtpatelovTal Hia oelpd
QVTIOTABUIOTIKWVY UNXAVIOUWV OTTWG gival n Snpioupyia e0TIWV EEWHUUENKAG
aipomoinong. Avaloya e tn coapdtnta TNG KN IKAVOTTOINTIKAG AIOTTON-
NongG o MUENOG umopei va auénBei péxpt kat 30 popéc.® Xuvnbwe autd To
PAIVOUEVO TTAPATNPEITAL UIKPOOKOTIIKA AANA Umopei emiong va odnyrioel o
opyavoueyalia ) kat otn dnpiovpyia oykwv-palwv.t® Eotieg e§wpUeNIKC
alponoinong Umopouv va avantuxBouv oe OAa Ta onEia TOu CWHATOC, GTOV
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oTANVQ, 0To ATTApP, 0TouG Aeppadéveg, oTo Bupo adéva,
oTnv Kapdid, 6TovV TPOOTATN, OTOUG VEQPOUG, OTA ETTIVE-
@pidla, otov ume(wKOTA, GTOV OTIIOOOTEPITOVAIKS XWPO,
0TO O€pa, OTA TTEPIPEPIKA KAl KPAVIAKA VeV pa.> 101213

MAPOYZIAXZH NEPIZTATIKOY

luvaika, 48 eTwy, Kanviotpla, MPOoHABE 0TO TUAKA
EMEYOVTWV TTEPIOTATIKWVY AITIWUEVN 0TASIOKA EMSEIVOU-
pevo Bwpakikd Alyog amod punvog pe cuvodo duomvola
NV tehevTaia fSoPAdA. ZTO ATOMUIKO TNG AVAUVNOTIKO
avépepe ehNdooova B-8alacoaipia, mou dev gixe petay-
ylo0¢i mmoté.

H kAvikn e€étaon avédelée Ttaxumvola (22-24 ava-
TIVOEG/AEMTO), KOPESUO altooPalpivng 92% kat amouaia
avanveuoTikou PiBupiopatog oto e€10 nuibwpdkio.
Ané Tov epyaoctnplakd éheyxo S1amoTwOnKe UIKPOKUT-
TOPIKH AVAlpia e QUOIOAOYIKO aplBud epuBpoKkuTTdpwy
(RBC: 4.83 M/pL, HGb: 9.0 g/dL, HCT: 30.0%, MCV: 62.1fL,
MCH: 18.6 pg, MCHC: 30.0 g/dL ) pe auénpéva D- DIMER:
2.24ug/ml (@uotoloyikn Tiur: 0-0.3 pug/ml) evw amo tov
untdAolTo £pyaoTnElako Eleyxo Sev SlamotwOnkav ma-
Boloyikd euprjpata. YeAOn og aktivoypagia Bwpaka
n omoia avédelfe mapouacia eupeyEBoUC TTAEUPITIKAG
ouMoyn¢ 8€€1d kabwg kal okiaon omoBokapdiakd Kat
mapacTmovSUAIKA opawv opiwv (Eikéva 1). ATd To nAe-
KTpokapSloypd@npua Kal To urepnyxoypdenua kapdiag

EIKONA 1. Aktivoypagia Bwpaka. Mapatnpeitat acagpormnoin-
on 8e€100 NUISIaPPAYUATOC- EUUEYEDNC TTAEUPITIKH) GUANOYR
KaBwc¢ Kal okiaon opaAwv opiwv mapacmovOUAIKA Kat oTi-
oBokapdiaka.
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Sev mpoékuav mabohoyikd euprjpata (EF= 70%, RVSP=
35mmHg, pe puotohoyikég S100TAoEI Se€IWV KOINOTHTWVY).
ASYW TWV EUPNUATWY ATTO TNV AKTIVOYpa@ia Bwpaka Kat
NG KAIVIKAG ElKOVAG N acBeviig umeBARON kat o€ aovikn
Topoypagia Bwpaka Kat kolhiag émou SiamotwOnke
EVMEYEONC TTAELPITIKY CUNNOYN O€€1A LiE aTEAEKTATIA €K
TMECEWG TOU TIVEUUOVIKOU TTAPEYXUUATOG KAl TPELG UALEG
opaAwv opiwv mapacTovOUAIKA oTn BwpakIKn poipa Tng
omovOUAIKNG oTAANG (Elkdveg 2, 3).

AlevepyrBnKe EKKEVWTIKN TTAPAKEVTNON TOU TIAEL-
PITIKOU uypoU Kal agalpédnkav otadlakd tpia Aitpa
£€16pWHATIKOU AEUPOKUTTAPIKOU TIAEUPITIKOU UYPOU (4600
kuttapa/ pl, Het: 0.2%, PH: 7.36, ADA: 7 U/L, Glu: 85 mg/
dl). H kaA\iépyeta Kat n KuttapoAoyikn €€taor Tou ATav

DFOV 42.1con
STND/

EIKONEX 2 KAl 3. ASovikn Topoypagia Bwpaka: mapatnpeital
mAeupttikry ouMoyn 8e€1d Tou obnyei oe atehektaoia ek mié-
OEWG TOU TIVEUUOVIKOU TIAPEYXUHMATOG Kal TPELG HAleg OpOAWY
opiwv mapacmovOUAIKA TN BwpPaKIKA pHoipa TNG OTTOVOUAIKIG
OTAANG.
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apvnTikéC. H dtatoiywpatikn flogia twv mapacmovOUNIKWY
palwv pe Aentr BeAovn umd Tnv kaBodrynon afovikov
TopOYpPApou avéSEelEe IOTONOYIKA Kal AVOOOIOTOXNMUIKA
gupnpata cupuPatd pe sotia e§WHVENKAG alomoinong.
H mepaitépw avoooioToxnuIKn SlEpevvNon Twv SEIKTWV
Glucophorin, MPO, CD 61, avédei€av OAeC TIC AlOTOINTL-
KEC KUTTAPIKEG OEIPEC Kal 0 emONnAlakocg dsiktne Ck 8/18
EKPPACTNKE APVNTIKA.

H aoBevric otabepri miéov xwpig uypod otnv une{wko-
TIKA KOINOTNTA KAl XWPIG CUPMTTWUATA TTAPATTEUPONKE o€
latpeio Meooyelakng Avalpiag yla mepartépw avTIPETWTTL-
on. Ekei Aoyw amouciac CUUMTWHATWY KAl 0TABEPOTNTAC
NG KAIVIKNG TNG KATAOTAONC, TEONKE o€ MPOYPAUA TTapO-
KOAOUBNONG UE TAKTIKO ATTEIKOVIOTIKO KAl AILOTOAOYIKO
€\eyX0, LE TNV TIPOOTITIKN Va Yivel dueon BepameuTiki
mapéupaocn emi EMAVEUPAVIONG CUUTITWHATWY. XTOV
EMAVENEYXO TTOU TIPAYUATOTIOLEITAL AVA TAKTA XPOVIKA
SlaotAipata Toug TeAeuTaioug 6€ka UAVEG, N acBevng
gival aoupntwuatik, 6ev unmpée avaykn HeTAyylong
aipatog, n mAeupITikA cUANoyr eV UTTOTPOTTIACE KAl Ol
MapaoToVOUAIKEG LALEG TTapEPElVAY OTADEPEC.

>YZHTHZH

To pecoBwpdkio €ival 0 avatopIKOG XWPOG TToU 0pi-
Cetal MA@yta amno TI UTTE(WKOTIKEG KOINOTNTECG, TTAVW
amé Tnv €icodo Tou BwpakikoL KAwBoU Kal Katw amd To
S1appaypa. Mg Baon Sopikd opdonua otnv MAAyla aKTi-
voypagia Owpaka, To pecobwpdkio Sialpeital mepaItépw
o€ Tp6o0io, Héoo Kal omioBio.! Z1o omioBio pecoBwpdkio
neplapfavovtal n katiovoa BwPAKIKK AoPTr, 0 0lo0Pa-
yog, n auyoc @A€Pa, ydyyAla Kal veUpa ToU auTéVoou
VEUPIKOU oUOTAMATOC, Aeppadéveg kat Aimwdng 1otdc.?

O16ykol Tou pecoBwpakiov amoteAoUV éva EUpU Qa-
opa acBevelwv émou otn Slagopikn Stayvwon Ba mpémnel
va Aapfavovtal umdyn vevpoyeveic dykol (oRavvwpa,
VEUPOIVWQ, KAOKORBEIC OYKOL TWV GUUMABNTIKWY VEUPWV),
veupoBAaoTikoi dykol (VveupoBAACTWHA, YayYAIOVEUPWHA),
M VEUPOYEVEIG OYKOL (XOpOWHA, ALOXPWUOKUTTWHA),
MapacTovSUAIKS amdoTna, VEOMAACUATA 0lC0QAYouU,
KAAeC (SlappayuatoknAn, kiAn Bochdalek), Aeppwpuata,
€0Tieq eEWMUENKIAC AIUOTTIOINONG, VEUPOEVTEPIKEC KUOTEIG,
BwPaKIKES UNVIYYOKNAAEG.S*

EoTiec e€wHUENIKNC aipomoinong Umopouv va avantu-
xBoUv og 6Aa Ta oNpEia TOU CWPATOG, OTOV GTTANVQ, OTO
Amap, 0Touc Aep@adéveg, oto BUUO adéva, otnv kKapdid,
OTOV TIPOOTATH, OTOUG VEQPPOUC, OTa EMVEPpPidla, oTov
une{wkKOTa, 0TOV OTIIOBOTIEPITOVAIKO XWPO, 0TO S€pUQ,
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OTA TIEPIPEPLKA KAl KPAVIAKA VELPpA. Oewpeital 6TL auTd
Ta onueia epmAékovtal otn Siadikacia alpomnoinong oto
€uBpuo. Mapd 1o yeyovdg 6t auth n Sladikacia otapatda
KOTA TN Yévvnon, 0 eEWUUENIKOC AIPOTTOINTIKOG ouVOE-
TIKOG 10TO¢ Slatnpei Tnv IkavdtnTa va mapdayel pubpd
alpoo@aipla Katw amd cuvBrKe HakpoXPOovIag avaro-
TENEOUATIKAG EpuBpomoinong.® 101213

Ot evooBwpakikéG PAleC EWHUENIKNG alpoToinong
ouvnBwc¢ evtomiCovtal oto omioBio pecoBwpdkio alAd
pmopouv emiong va ekGNAwBoUV w¢ Sidueon MvVeUpoVI-
K BAGBN ri/kat wg vnelwkotikn pada, pmopei va ivat
MOVAPELG, TOAATIAEC, MIOVOTIAEUPEC 1N ETEPOTIAEUPEC.S H
TaPAcTIOVOUAIKH EVIOTTION AUTWV TwWV Ha{wv anavtd o
€va To000TO TNE Ta&ew Tou 11-15%.'313

O1 padlec e€wpveNIKAC alpomoinong Tou omicOilou
pecoBwpakiov 0dnyouv Kupiwg o cupmTwpata Adyw
NG oUUTiEONC TOU VWTIAiou pueghou (AAyog otnv TTAATN
Kal 0Ta KATW AKpa, Tapatodnoieg, S1aTapayeg TeEvovTIwY
AVTAVAKAAOTIKWY, EM@Avion onueiov Babinski). H gu-
(Avion Kal N évtaon TwV VEUPOAOYIKWV CUUTTTWUATWY
e€aptdtal amo Tn XxpovidTnTa TNG VOooU, To péyeBog Kal
TNV EVIOMION TwV Halwv Kal TNy €KTaoN TOU GUUTTIECEVOU
HUENOU.1013162021 () gTo00 Tavw amd 1o 80% Twv acBevwy
TIAPAKEVOUV ACUUTTTWHATIKOL Kal ol BAABeC ouvRBwg
QTTOKAAUTITOVTAL TUXAiO O€ OKTIVOAOYIKO éNeyX0.'%131719 H
EUPAVION avanveuoTIKwy Slatapaxwv kat n dnuiouvpyia
TIAEVPITIKAG CUANOYNG AOYW TTAPACTIOVOUAIKWV palwv
e§EWHUENKNC alpoToinong ival omavia. Oswpeital ot
OE AUTI TNV TTEPITITWON 0 UNXAVIOHOC Snuloupyiag TAEU-
PITIKAG GUNNOYNG €ival moAumapayovTikdg. H pnxavikr
anmo@paén TNGAEUPOU Kal N ATTEAEVOEPWON TAPAYOVTWY
@AeypovNnG Tou au&dvouv T S1amepaTOTNTA TWV TPIXOEL-
Swv ayyeiwv katd v Tp1PI Tou uMe(WKAOTA E TO ToiXWHA
Twv padwv @aivetal va gival ol KUpLol pnXaviopoi.?2 Xtn
BiBAoypagia untdpxouv HdVo OTTIOPABIKEG AVAPOPEC
O€ TEPLOTATIKA UTTE(WKOTIKAG CUANOYNAG AdYyw €0TIWV
€EWUUENIKNG AIPOTTOINONG KATA TIG OTIOIEG Ol UTTOKE(UE-
VEC QIUATOAOYIKEG VOOOL gival puehoivwon, peiova Kat
evlldpeon B- Balaooaipia, SpemavokuTTaptki avaiuia
Kat KANPOVOIK) OQAIPOKUTTAPWON KAl TO UTTECWKOTIKO
UYPO OTIC TIEPIOOOTEPEG TIEPITTWOELG NTAV EEIOPWHATIKO
€V o€ eNAX10TEG ekONAWONKE WG alpobwpakag,.’222325-28
ZOPQWVA UE TIC SIKEC LOC YVWOELS SEV AVAPEPETAL KATTOLO
TIEPIOTATIKO TTAEUPITIKNG CUANOYNC OQEINOMEVO OE MALEC
eEWMUENKNG alpomoinong og acBevn pe ehdooova 3
Balacoapia kat autr gival n evdlagépouoa mTuxr Tou
TIEPIOTATIKOU HAG.

H éykaipn Sidyvwon Ba ennpedoel Tn dtaxeipion Kat
NV eueavion 1 6x1 veupoloylkwv BAaBwv r TNV euea-
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VION avamveuoTIKWV Statapaxwv.? O ocuvéuaoudg Tou
LOTOPIKOU AIPATOAOYIKNG VOOOU Kal TWV AKTIVOAOYIKWV
EVPNMATWY TNG aKTIVoypagiag Bwpaka rj KAAUTEPA TNG
a&oviknc Topoypagiac Bwpaka Fonbouv otn didyvwon. H
payvnTikA Topoypagia Bswpeital pébodocg ekhoyng ylatn
S1ayvwon kat tnv mapakoAoUdnon acOevwv e CUUTTiEDN
Tou vwTIlaiou HUeAoV.3%3" KahuTepn néBodog diayvwong
Bewpeital n BroYia.’? H Bloyia pe Aemtn BeAdvn eival
pia a&omotn, ypriyopn, OXeTika avwduvn kal xapnAou
KOGTOUG TEXVIKA."

H Bepamneia Tng e§wpuehKi alyomoinong dev ival
amaPaAiTNTN EM{ ATTOUGCIOG CUMMTTWHATWV.** H BepameuTikn
napéupaon e€aptdral and tn cofapdtnTa TWV CUUNTW-
MATwy, To péyedoc NG PAABNG, TNV KAVIKN Katdotaon
Tou acBevn kal amd mbavn mponyovuuevn Bepaneia.
Ot BepameuTikég emAoyég epIAapPBAvouy peTayyioelg
aiparog, xopriynon udpo&uoupiag, aktivoBepareia r Xel-
poupYIKN eméuPacn n omolodrmote cuvdUAGO Touc. 1013
H aktivoBeparmeia kat n xelpoupytkn emépacn ouvnbwg
£papuolovTal o€ TIEPIMTWON CUPTIESNC TOU VWTIAIOU HU-
€\ou 1 og mepintwon paydaiag avamtuéng Tou Gykou mou
umopei va odnyn0ei og pnén kat eppavion aipobwpaka.>>°

H Bepameutiki mapéupacn mou sivat amapaitntn yia
TNV QVTILETWITION TNG TMAEUPITIKAGC CUANOYHC O€ auToUC
TouG aoBeveic e€aptatal anmd TNV UTTOKEIMEVN AlATO-
Aoyikn véoo, Tnv mbavn cuppikvwon 1 adpavormoinon
TOU £KTOTIOU QIMOTIOINTIKOU LoTOU, amod Tov av umnipée
Tponyouuevn Bepareia, amod to pubud mapaywynig Kal ta
XOPAKTNPIOTIKA TOU UYPOU KAl TNV KAWVIKY KOTAoTAGN TOU
000evn. XTIC TEPIOOOTEPEC TIEPITTWOELG TTOU AVAPEPOVTAL
otn BiBAIoypaPia EKTOC TWV EKKEVWTIKWY TIAPAKEVTTEWV
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IOV £QapOoTNKAY, SievepyriBnkav emmiéov mAeupodeaoia
o€ ouvduaoUO P PETAYYIOELG aipatog ri/Kkat xopriynon
vSpodELOLPIAG /KAl EQAPPOYN AKTIVODEPATEIOG. 22242628
2 mepinTwon alpobwpaka n BepAMmeVTIKA TTPOCEYYION
Ba mpénel emiong va eival e€atopikeupévn. H xelpoupyikn
AVTIHETWION €ival n péBodog ekAoync,2%373° wotdoo
TIEPIYPAPETAL TIEPIOTATIKO alpoBwpaka oe aoBevn) pe
€€WUUENIKN atgomoinon Aoyw pugAoivwong Omou avTl-
METWTTIOTNKE YOVo e Wikpr §6on akTivofoliac.”?® Xn
OIKN pag aoBevn n povn BepameuTikn mapéupBaon mou
EPAPUOOTNKE ATAV N EKKEVWTIKI TTAPAKEVTNON TOU TTAEU-
PITIKOU UypoU. H AeupITiky GUAOYN &€ umoTpomiace o€
pia mepiodo mapakohouBnong déka pnvwv.

2YMIMEPAZMA

H uneCwkoTtikry cuAoyn Tou ogeiletal oe HAles-
OYKOUG EWMUENIKNAC alpomoinong eivat éva oAU oTTavio
@awvopevo. H éykaipn dtayvwon Ba emnpedoel Tn Slaxei-
plon Kal TNV mlavotnTa EUPAviong Un avacTpEPIpwy
veupoloyikwv BAapwv r/kat Tnv mapoucia Sdlatapaywv
TOU QVATVEUOTIKOU CUCTAMATOG. H QVTIHETWTION QUTWV
Twv acBevwy Ba mpénel va gival e€atopikevpévn. H ma-
pPOUCIaoN TOU CUYKEKPIHMEVOU TTEPIOTATIKOU QTMOCKOTTEL
oto va AapPavetal unmoyn otn Sagopikr didyvwon n
€€WMULENKA alpomoinon we artia Snpioupyiag MAEVPITIKAS
OUN\OYNC Kal TapaoTmovOUAIKwV palwv o€ aoBeveic e
eAacoova B Bahacoarpia.
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Pleural effusion as the main manifestation
of intrathoracic extramedullary
heamatopoietic masses in a patient

with beta thalassemia minor

Elena Papakala,
Konstantinos Porpodis,
Evangelia Fouka,
Kalliopi Lagoudi,
Cristoforos Efthymiou,
Despoina Papakosta

Pulmonary Clinic, Aristotle University of
Thessaloniki, “G. Papanikolaou” Hospital,
Exohi, Thessaloniki, Greece

Key words:

- Pleural effusion

- Extramedullary hematopoiesis
- Intrathoracic mass

- b-thalassemia

Correspondence:
Konstantinos Porpodis, Pneumonological Clinic

Aristotle University of Thessaloniki, “G. Papanikolaou”

Hospital, Exohi, Thessaloniki 57010, Greece
TnA: 2310237207, fax: 2313307255,
E-mail: kporpodis@yahoo.gr

ABSTRACT

We report a case of a patient who was admitted to the emergency
Department with gradually worsening chest pain followed by short-
ness of breath. Chest X-ray showed right sided pleural effusion and
a paravertebral lesion. Computed tomography of the chest showed
sizable pleural effusion with atelectasis of the underlying lung and
three intrathoracic paravertebral masses with sharp margins. Com-
puted tomography guided fine needle biopsy was performed and
established diagnosis of extramedullary haematopoiesis. The only
therapeuticintervention applied was pleural fluid aspiration without
relapse of the effusion during the period of ten months follow up.
Pneumon 2016, 29(2):156-160.

INTRODUCTION

Ineffective erythropoiesis (IE) occurring during chronic bone mar-
row failure (chronic haemolytic conditions or bone marrow infiltration
by neoplastic or fibrotic tissue), results in a number of compensatory
mechanisms, such as erythroid marrow expansion and extramedullary
hematopoiesis (EMH). The erythroid bone marrow can expand to nearly
30 times, depending on the severity of IE.°> This hematopoietic response is
most often microscopic, but can also result in organomegaly or growth of
tumor-like masses.*® Almost any site of the body can be involved by EMH
including the spleen, liver, lymph nodes, thymus, heart, breast, prostate,
adrenal glands, kidneys, pleura, skin, retroperitoneal tissue, cranial nerves
and peripheral nerves, 101213

CASE REPORT

A 48 year old woman, smoker (20 pack years), was admitted to the emer-
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gency Department with worsening chest pain which had
gradually started a month ago, followed by increasing
shortness of breath for the last week and with a known
medical history of beta thalassemia minor, who have
never received blood transfusion.

On examination, she was tachypneic with a respira-
tory rate of 22- 24 breaths per minute, oxygen saturated
hemoglobin 92% and absence of breath sound over the
right hemithorax. Blood testing revealed hypohromic
microcytic anemia (RBC: 4.83 M/uL, HGb: 9.0 g/dL, HCT:
30.0%, MCV: 62.1fL, MCH: 18.6 pg, MCHC: 30.0 g/dL) and
elevated concentration of D- Dimer: 2.24ug/ml (normal:
0-0.3 pg/ml). Chest X- ray showed right sided sizable
pleural effusion and a paravertebral mass (Figure 1).
Electrocardiogram and echocardiogram were performed
and the results revealed normal findings (EF= 70%, RVSP=
35mmHg, with a normal right heart size). Computed
tomography of the chest and abdomen showed right
sided pleural effusion with atelectasis of the underlying
lung and three intrathoracic paravertebral masses with
sharp margins (figures 2, 3).

Pleural fluid aspiration was performed draining gradu-
ally 3 liters of serous pleural fluid. Pleural fluid analysis
revealed a lymphocytic exudate with 4600 cell/pL, Hct:
0.2%, PH: 7.36, ADA: 7 U/L, Glu: 85 mg/dl. Pleural fluid
cultures and cytology were negative.

Computed tomography guided fine needle biopsy of
the masses was performed. Histopathological and immu-

FIGURE 1. Chest X-ray reveals right sided sizeable pleural effu-
sion and presence of paravertebral mass with sharp margins.
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nohistological analysis revealed features of extramedul-
lary hematopoietic tissue (immunohistological analysis
of Glucophorin, MPO, CD 61 revealed all hematopoietic
cell lines and the epithelial marker expressed negatively).

As the patient was asymptomatic and in stable clini-
cal condition, without pleural effusion, she referred to
a Thalassemia Clinic for further treatment. Due to the
absence of symptoms, no therapeutic intervention was
performed. Only frequent chest X- rays and blood testing
were carried out in order to intervene therapeutically in
case of presenting symptoms. During a 10 month follow
-up period, the patient continues to be asymptomatic
without the need of blood transfusion, while the extent
of pleural effusion after aspiration and the size of masses
remained stable.

DFOV 42.1¢n

FIGURES 2 AND 3. Chest Computed Tomography reveals
right sided pleural effusion with atelectasis of the underlying
lung and three intrathoracic paravertebral masses with sharp
margins.
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DISCUSSION

The mediastinum is the anatomical space bounded
laterally by the pleurae, superiorly by the thoracic inlet
and inferiorly by the transverse thoracic plane. Based
on anatomical landmarks on the lateral X-ray view, the
mediastinum can be divided into three parts: anterior,
middle and posterior.' The posterior mediastinum consists
of the descending thoracic aorta, esophagus, azygous
vein, autonomic ganglia and nerves, thoracic lymph
nodes and fat.2

Mediastinal tumors can be caused by a wide range
of diseases. The differential diagnosis for a posterior
mediastinal mass includes: neurogenic tumors (neuro-
fibroma, schwannoma, and malignant peripheral nerve
sheath tumor), neuroblastic tumors (neuroblastoma,
ganglioneuroma), non-neurogenic tumors (chordoma,
pheochromocytoma), descending aortic aneurysm, para-
spinal abscess, esophageal neoplasm, hernias (hiatus
hernia, Bochdalek hernia), lymphoma, extramedullary
hematopoiesis, thoracic meningocoelle, neurenteric cyst3“.

Almost any site of the body can be involved by EMH
including the spleen, liver, lymph nodes, thymus, heart,
breast, prostate, adrenal glands, kidneys, pleura, skin,
retroperitoneal tissue, cranial nerves and peripheral
nerves. These sites are thought to be involved in the ac-
tive haematopoiesis in the fetus. Although this sequence
of reactions normally stops at birth, the extramedullary
hematopoietic vascular connective tissues maintain the
capacity to produce erythrocytes under conditions of
long-lasting ineffective erythropoiesis.>'%1213

Intrathoracic EMH masses are usually found in the
posterior mediastinum but they may also take the form of
a pleural mass or/and interstitial pulmonary abnormality,
can be single, multiple, unilaterally or bilaterally.® Paraspinal
location for the EMH masses occurs in 11-15% of cases
with extramedullary hematopoietic pseudotumors.’'>

Posterior mediastinal EMH masses essentially exert
effects on the spinal cord owing to spinal compression
(lower limb pain, paresthesia, back pain, Babinski response,
exaggerated or fast deep tendon reflexes). The presence
of neurologic symptoms depends on the chronicity of the
disease, the size and location of lesions and the extent of
spinal cord pathology.'%'*16202! More than 80% of cases
may present no symptoms, while the lesions are usually
detected accidentally by radiological methods.'®131719
On the other hand, posterior mediastinum EMH masses
rarely cause airway obstructions and development of
pleural effusion. The mechanism of developing pleural
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effusion is believed to be multifactorial. Mechanic lym-
phatic obstruction and liberation of inflammatory cyto-
kines, which increase the capillary permeability during
the friction between the pleura and the pseudotumors,
seem to be the primary mechanism.? There have been
only occasional literature reports of EMH-related pleural
effusion. In these cases the underlying diseases identi-
fied were myelofibrosis, sickle cell disease, hereditary
spherocytosis, and thalassemia major and intermedia.
Pleural effusion was exudate in most cases and only a
few cases of hemothorax were reported.”?2%2>2The most
interesting aspect of our presentation is that according
to our knowledge, there is no previous case reported in
the literature regarding pleural effusion induced by EMH
masses in patient with thalassemia minor.

Early diagnosis of intrathoracic EMH will affect the
management and the incidence of irreparable neurologic
damage and airway obstructions.?® The medical history
of hematological disease coupled with X-ray computed
tomography helps in diagnosis. Magnetic resonance is
regarded as the technique of choice for the diagnosis
and follow-up evaluation of spinal cord compression 3%
Biopsy remains the best method for establishing a tissue
diagnosis.® Fine needle biopsy (FNB) is a reliable, rapid,
inexpensive and relatively painless technique.”

Treatment of EMH is unnecessary in the absence of
complications®*3*and generally depends on how severe
symptoms are, on the size of the pseudotumor, the pa-
tient’s clinical condition and previous regimen. Manage-
ment options include blood transfusions, hydroxyurea
therapy, surgical decompression, radiotherapy, or any
combination of these procedures.'®'® Surgical decom-
pression or radiation therapy may be required in case of
spinal cord compression or in case of fast growth, which
may result in rupture and ensuing hemothorax.3>%

Treatment of pleural effusion associated with intratho-
racic EMH masses depends on the underlying disease, the
shrinking or inactivation of the ectopic heamatopoietic
tissue, the production rate of pleural fluid, fluid‘s charac-
teristics and the patient’s clinical status. In the most of the
hemoglobinopathies and myelofibrosis cases reported in
the literature, fluid aspirations could not control pleural
effusion and pleurodesis and blood transfusion or/and
hydroxyurea therapy or/and radiotherapy were applied
to these patients.?2***2 The management of hemotho-
rax caused by EMH should be individualized. Surgical
intervention is the method of choice,?*’3° but in some
myelofibrosis cases hemothorax can be controlled by low
dose radiation.”?® In our case, only pleural fluid aspiration
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was performed without relapse of the effusion during a
period of ten months follow- up.

CONCLUSION

Pleural effusion caused by EMH masses in bone marrow

dysfunction is a rare condition. Early diagnosis will affect
the management and the incidence of irreversible neu-
rologic damage or/and presence of airway problems.The
management of these patients should be individualized.

This case report suggests that EMH related pleural ef-

fusion should be considered in the differential diagnosis
in thalassemia minor patients with intrathoracic masses.
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EIKONA 1. Aktivoypagia Bwpaka. Ztnv
omoBompdobia Ayn (T1a) ameikoviletal
TIAXUTOIXWHATIKA KOINOTNG Se€lov péoou
TIVEUHOVIKOU TiESiOU e OMOAd E0WTEPIKA
TOIXWHATA (ayKUAN), Un eAeyxOuevn otnv
mAdyla Aqyn (1B). AmeikoviCovtal emiong
000¢ oToV aploTEPO KATW Moo (opildvTio
BéAog) xal evtepikég éNikeg AvwBev Tou

rmaTog.
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AGBEeVIC 92 £TWV, N KOTVIOTAC, L€ I0TOPIKO OPTNEIAKNAC UMEPTAONC TPOCHABE e amo
24wpou TupeTd 38° C kat atpdmrtuon. Ltnv akpdaon Bwpaka dev ummrpxav maboloyikoi
fixol. H PO, jtav 96% otnv ewomvor aépa. H aktivoypagia Owpaxa (Eikdva 1) otnv
oma6Bio-mpoacOia Ayn (Eikdva 1a) avéSel&e mayuTOIKWHATIKY KOINGTNTA e OUOAd
E0WTEPIKA dpla Katd To &e€16 Yéoov mveupoviko medio (aykUAn), un ameikovioBeioa
otn mAdyla aktivoypagia Bwpaka (Eikéva 1B). AmeikovioBnkav emiong oupmayrg 6{o¢
mapakapdIaka aplotepd (0pi{dvtio BéAag) kal eviepikég ENkeC UmepBev Tou ATATOC.

EIKONA 2. YmohoyioTikr Topoypagia Bwpaka.
Agv eNéyxetal n KOOTIKN e€epyaoia oto 6e€1d
péoo mveupoviké miedio. AmelkoviCetal ekTeTapévn
aoPeotomoldg maxumieupitig Se€lou nuibwpakiou
€ OOUVEXELEC KAl OXNHOTIOUO ATEAWY KOINOTIKWV
OXNUATIOMWV (aykUAn). AmeikoviCovtal emiong
ool Slapétpou 3 Kal 1 EKATOOTWY OTO apPLOTEPD
KATWTEPO TVEUHOVIKO Tedio (opt{ovTio BéAog),
EVTEPIKEC ENIKEC UTTEPBEV TOU rmmaTtog Kal Sidtacn
KWVoU Kat 8&&1A¢ TVEVOVIKAC apTnpiac.

H Ymoloyiotikn Topoypagia
Bwpakog (Eikoveg 2, 3) €deiée
EKTETAPEVN aoBeoTomold mayu-
mieupitida dedlov nuibwpakiou,
Xwpi¢ mapoucia kohotntag. H
aoBeoTtomoldg maxumheupitic
napouciale aCUVEXELEG Kal OXN-
HATIOUO OTEAWV KOINOTIKWV OXN-
MOTIOMWV (ayKUAECG), n mpoBoAn
TWV oTToiwv £6WOE MPOPAVWE TV
€1IKOVA TOU KOIAOTIKOU aXnuaTl-
opoU oty omioBonpoabia akTivo-
ypagia Bwpaka. AneikovioBnkav
emiong 6ol 070 aploTEPO KATW
TIVEUpOVIKO TTeio (opt{ovTia BéAn),
uPnAn B€on evtepikwv eAikwv Kal
Sldtaon nveudoviKAc aptnpiac.

el

EIKONA 3. Ofe\aia toun
¢ Afovikic Topoypaegiag
amelkoviCelemiongTnv aTehn
KOINOTNTA oxnuati{opevn
and tnv acPBeotonold ma-
xumheuvpitida (aykoAn).
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FIGURE 1. Chest X-ray. Posterioanterior
view (1a) shows a lung cavity with thick
walls and smooth internal wall outline on
the right middle lung field (bracket). The
cavity is not depicted on the lateral view
(1b). A nodule in the left lower lobe (hori-
zontal arrow) and high position of intestine
can also been seen.
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A 92-years-old patient, non-smoker, with a history of hypertension was
presented with fever and hemoptysis. On chest ausultation there were no
abnormal breath sounds. PO, was 96% in room air breathing. The posterior-
anterior chest radiograph (Figure 1a) revealed a cavity with thick walls and
smooth internal limits on the right middle lung field, not depicted in the
lateral chest radiograph (Figure 1b). A nodule in the left lower lung field
(horizontal arrow) and loops of intestine over the liver were also illustrated.

FIGURE 2. Chest Computed Tomography. No
lung cavity is depicted. Extensive right-sided
calcified pleurisy with discontinuities and incom-
plete cavity formations is present (brackets). Nod-
ules 3 (horizontal arrow),and 1 cm in diameter on
the left lower lung field, intestine over the liver
and dilated pulmonary artery can also been seen.

Chest Computerized Tomog-
raphy (Figures 2, 3) showed
right-sided extensive calcified
pleurisy without presence of
any cavity. The calcified pleu-
risy presented discontinuities
and formation of imperfect
cavity formations (brackets),
the projection of which appar-
ently gave the image of lung
cavity formation. Nodules in
the left lower filed (horizontal
arrow), intestine over the liver
and dilated pulmonary artery
were also illustrated.

el

FIGURE 3. Sagittal section
of CT also reveals the in-
complete cavity formed by
calcified pleurisy (bracket).
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H emoykn ypinmn givat éva coPapd mpopAnua dnpdatag vyeiag, Kupiwg eéartiag Twv
XAPOKTNPLOTIKWY TNG Vo TPOKAAEL €THOLEC EMONPIES TOUG XEIMEPIVOUG UAVEG Kat coPapn
V000 e Bavatn@dpo kataAnén.

YTIC EIKOVES QaivovTal Ta euprpata amd Ty afoviKr Topoypapia Bwpakog Twv 4 mept-
OTOTIKWV piE pikpoPlodoyikd emBeaiwpévn vooo amd Tov 16 TNE YPImmng, Tou VOohAEUTNKaV
010 NooOKOE(0 pag, TN @eTVA Xpovid (2015-2016). Ta akTIVOAOYIKA EUpriHaTa apopolv
kupiwg 6inBnoeig Tumou Bolrjg udhou (ground glass) pe apotepdmAeupn Katavopr, elkdva
TOKVWONG KE agpoPpoyxoypappa oe AANote dAho Babuo, v o€ 2 TEPIOTATIKA UTIAPXEL
kat mpoTunio MBooTpwTOU (Crazy paving).

Ta BiBMoypa@ika dedopéva OXETIKA LIE TOl AMEIKOVIOTIKA EVPALATA 0TNY A&OVIKN To-
poypaia Bwpaka oToug aoBeveic pe emoxIKn ypinmn eivat meploplopéva’. Meploodtepeg
BiBAhioypagikéc avagopég eival SIaBECIEC OGOV aPoPA TN YPINTIN TWV XOipWV Kal TV
navonuia tng ypinmng 1o 2009%3. To Kupiapxo AKTIVOAOYIKO TIPOTUTIO TNG TIVEUHOVIKAG
TPooPolic amd Tov 10 TG ypImmng gaivetal va ival autd Twv Sindroewv diknv BoArg
vdMou (ground glass), pe fi Xwpic TOAUECTIOKES TUKVWOELS KAl UE KATavour ouviBwg
AUPOTEPOTAEUPN, TIEPIPPOYXAYYELOKN Kat uTOUTECWKOTIKA ™,

YUVONIKG, TOl AKTIVOAOYIKA EUPRIATA TNG TPOGBOAIE TOU AVAMVEUGTIKOU OO TNV EMOXIKI
Ypimmn ivai mepioooTepo cupPatd pe auta tou ZoBapol O&og AvamveuaTikol GUVEPOLOoU
(SARS) kal TN 0pyavVOUEVNG TIVEULOVIAC?, eviw G1apopomoloDVTal Cagwe amd Ta ouvron
EVPAKATA TNE TIVEULOVIOKOKKIKIC TIVEUOVIAE (GUVNBEOTEPA TTUKVWGOEIC KAl EVOQIVWON
BAévwnc'). Eivat evdlagépov 6Tt evw ot SinBroeig Tumou BoArg ualou éxouv Bpebei akdpa
kat 010 100% Twv acBevwv pe mveupovikn mpoooAr amd Tn ypinmn Twv oipwy, Aiyotepol
amd 1a 2/3 Twv acBevwv mapoucialav kat eikova mikvwonc'. H mapatrpnon auth paNioTta
éxel odnynoet atny umoBean 6T n mapouasia MUkvwong otoug acBeveic e mpooBohr Tou
QVATIVEVOTIKOU ammd Tn ypimmn umodeikviel Ty emudluveon pe pikpoPiakd mapdayovtat,

|

EIKONEZ 1,2. 1° mepiotatiko: AcBeviic 69 €Twv e
1010ptk6 IN. NoonAeia otn MEO Moyw coPapnic
QVOMVEUOTIKAC QVEMAPKELQC O £50¢pO¢ Aoipwénc amo
TOV 10 TNG YPIMTNG, KaAr KAwIKN €kBaon.

EIKONEZ 5,6. 3° mepiotatiko: Nuvaika aoBevic 46
€TWV, Pe auénpévo Seiktn palag owpatog, voonAeia og
Koo BANapO pe UKpEC avaykeg oe ofuyovobepareia
Kat Ko KAwikn ékBaon.

EIKONEZ 3,4. 2° mepiotatiko: AoBevig 50 eTwv e
npoogato OEM, mapouciace eUmUPETO YETE TNV
€€0606 Tou amd ™V Kapdlohoyikr KAWVIKN. MIKpEC
avdykeg oe ouyovobBepaneia kat KaAr KAVIKA
ékpaon.

~ e
'! &2 '!'-.;%,- '!

EIKONEZX 7,8. 4° neplotatikd: AcBevi¢ 47 etwy,
Xwpi¢ mpodiabeoikolg mapdyovieg. Avaykn yla
voonheia oe Movada Auénuévng ®povrtidag yia 10
NMEPEC e COPAPI AVATIVEUCTIKY AVEMIAPKELQ, KOAR
KAIKR €kBaon.
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Seasonal influenza is a serious public health issue that can cause annual
epidemics during winter as well as severe illness and death, in high risk
populations.

Chest Computed Tomography (CT) findings of 4 patients hospitalised
due to microbiologically confirmed influenza lung disease, in 424 General
Military Hospital, during the 2015-2016 season, are shown in the attached
pictures. The main imaging findings were bilateral ground glass opacities,
with areas of consolidation, as well as crazy paving pattern in 2 cases.

There is limited litterature data regarding chest CT findings in patients
suffering from lung involvement due to seasonal influenza; more data
regarding swine-origin influenza and influenza pandemics (2009) is available.
The predominant pattern of pulmonary involvement due to influenza virus
is that of multifocal ground glass attenuation opacities, with or without
consolidation areas, distributed billaterally, peribronchovascularly and
subpleurally'3.

As aresult, seasonal influenza, severe acute respiratory syndrome (SARS)
and organising pneumonia share common features in chest CT scan; on
the other hand these findings differ largely from those of pneumococcal
pneumonia (typically consolidation and mucoid impaction’). It is noteworthy
that ground glass opacities were found in almost 100% of patients with
lung involvement due to swine-origin influenza, whereas consolidation
was present in less than 2/3 of patients’. This observation has even led to
the hypothesis that the presence of consolidation in patients with influenza
lung disease may implythe presence of concurrent bacterial superimposed
infection®.

FIGURE 1,2. 1% case: 69-year-old patient with history
of coronary disease. ICU admission due to serious re-
spiratory failure, resulting from influenza virus disease,
with favorable clinical outcome.

FIGURE 5,6. 3" case: 46-year-old female patient,
elevated BMI. Mild respiratory failure, favorable clini-
cal outcome.

FIGURE 3,4. 2" case: 50-year-old patient hospitalized
due to acute myocardial infraction presented with
fever a few days after his exit from the cardiology
department. Favorable clinical outcome.

: . "
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FIGURE 7,8: 4rd case: 47 year-old-patient, without

predisposig factors. Severe respiratory failure with
favorable clinical outcome.
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Avdpag, 45 eTwv, pe 1otoptkd Nooou Tou Kivntikol Neupwva Kat xpdvia xprion Yuxo@apud-
Kwv, SlekopioBn pe uPnAd mupeto 39.5°C, katakpdatnon BPoyxIKWwv ekkpioewv kat umo&aipia. H
Aktivoypagia Owpaka (Eiéva 1) £édeife mokvwon/atelektacia de€lov Kdtw mveupovikoU mediou
UTTOOTNPIKTIKA £10pOPNONG Kal ure{wkoTikr cUAoyr. O epyaaTtnpelakdg éNeyxog rtav a&loonpei-
WTOG yla peydAn Aeukokuttapwon (Agukd 34500 cells/mcL, MoAupopgomupnva 95%) kat C-reactive
protein 28 mg/dL (¢.1. <0.5 mg/dL). AvtipetwmioBnke pe o§uyovoBepaneia, ouvduaouo avuiBiwong
yla avagpofia, Gram Betika kat apvnTikd pikpdPia, mapevtepikn oition, eveo@AéPia evudatwon
Kal puolkoBepareia. Aoyw mepartépw coBapng KAVIKAE emdeivwong o acBeviic umoBArndnke oe
Ymoloyiotikiy Topoypagia Owpaka (Eikdva 2) n omoia éde1€e oykopopen okiaon Se€idg muAng
oupmiéCouaa Tov Sidueco Bpoyxo, mMUKvwon Kal atehektacia Tou de€lol katw Aofou kat Se€la
une{wkoTikr ouloyn. O aoBevrq umoPAnOnke ot emeiyouca Bpoyxoakomman (Eikdva 3) n omoia
amokahue apBoveg MUWSELS EKKPioel; oTn Tpaxeia (Eikdva 3a), otnv Kupla tpomda kai Toug dvo
otelexlaioug Bpoyxouc (Eikdva 33), amo@paocouaeg minpwg tov Se€1o otehexiaio Bpoyxo (Eikova
3B, 3y), kat mepLpepIKoug Bpoyxoug Tou delov Bpoyxikou dévdpou (Eikdva 38). Metd and avap-
poenan 200 ml muwdwv ekkpicewv (Eikdva 4) Kat emaveNnupévwy BpoyXIKwy eKMAUoEWY OAa Ta
OTOMI0 ENEYXBNKaV avOIKTA Xwpic evdoaulikd maboloyikd euprjpata (Eiova 3g, 301). AKTivoypagia
Buwpaxa puetrd tn poyxockonnaon (Ewdva 5) 6e1€e umoxwpnon TG ATENEKTATIAC, TAPAKOVH TNG
TIOKVWONC Kat TG UMe{wKOTIKAS GUAMOYAC. H kaliépyela Twv BpoyxIKWV ekkpioewv améPn BeTikn
yla Candida Albicans. Eyive tpomomoinon g avtiBiwong faoel Tou avtifoypdppatoc. O acBeviig
mapouciace onUavTikn KAVIKN BeATiwon Yetd tn BpoyXooKomnan, aAAd 0Tn CUVEXKELD N KATAOTAoN
Tou emOeVWONKE Kal TENKA ameBiwoe.

EIKONA 3. Enciyou-
oa Bpoyxookomnon
amokdAuYe apBoveg
mUWoELC eKKPIOELC
otn tpaxeia (Ek. 3a),
oTnV Kupla tpomda
Kat Toug SUo oTeNeX!-
aioug Bpoyxouc (Eik.
3B), amo@pdooouoeg
mARpw¢ Tov 6§16 oTe-
Aexiaio Bpoyyxo (Eik. 3B,
3y), Kal TEPIPEPIKOUG
Bpdyxoug tou 6e€lov
Bpoyxikou 6évdpou
(Eik. 38). Metd amo
avappoenon 200 ml
EIKONA 2. Afovikr Topoypa-  TUwdwv ekkpiogwv (Eikéva 4) kat emavelAnupevwy BpoyxIKwy eKAL-
@ia Owpaka. Aneikovi{ovtal  OEwv ONaTa OTOMIO ENEYXBNKAV AVOIKTA XwpiG EvSoaulika maBoAoyikd
oykopopen okiaon de€lag mu-  evpApata (Eik. 3¢, 301).

Ang ouumiéCouoa Tov Sldpeco
Bpoyxo, mMUKVwWaON Kal aTeAe-
Ktaoia Tou 6e€lol Katw AoPol
Kka 5&€1d ume{wKoTIKR GUAOYR.

- EIKONA 5. Aktivoypagia Bwpaka
peTa tn Ppoyxookomnon édei€e umo-
XWwpnon g ateAektaciag, mapapovi
NG MOKVWONG Kal TNG UMe{WKOTIKAG
OUNOYAC.

EIKONA 4. MakpooKomIiKA
elkdva avappopndéviwy Bpoy-
XIKWV EKKPIOEWV.
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A 45-years-old man, with a history of Motor Neuron Disease and chronic use of psychoactive
medicine, was admitted in severe condition with high fever 39.5°C, bronchial secretion retention
and hypoxemia. Chest radiography (Figure 1) showed right lower lung field consolidation/atelec-
tasis, probably due to aspiration, and pleural effusion. Laboratory tests were remarkable for severe
leucocytosis (White Blood Cell Count 34500 cells/mcL, Neutrophils 95%) and C-reactive protein
28 mg/dL 28 (n.v. <0.5 mg/dL). He was managed with supplemental oxygen, antibiotic schedule
against anaerobic, gram positive and negative bacteria, parenteral nutrition, intravenous fluids,
and physicotherapy . Due to further serious clinical deterioration a Chest Computed Tomography
(Figure 2) was performed which showed a right hilum tumour-like shadow compressing the interol-
obular bronchus, consolidation/atelectasis of the right lower lobe and right-sided pleural effusion.
The patient underwent emergent bronchoscopy (Figure 3) which revealed copious purulent
secretions into the trachea (Fig. 3a), in the main carina and both stem bronchi (Fig. 3b), completely
occluding the right stem bronchus (Fig. 3b, 3c) and the right peripheral bronchi (Fig. 3d). After
aspirating 200 ml of purulent bronchial secretions (Figure 4) and repeated bronchial washes all the
right bronchi were open without intraluminal abnormalities (Fig. 3e, 3f). Chest radiography after
bronchoscopy (Figure 5) showed regression of the right lower lobe atelectasis, without changing
of the right lower lung field consolidation and pleural fluid. Culture of the bronchial secretions was
positive for Candida Albicans. The antibiotic schedule was modified in accordance to susceptibility
testing. The patient presented significant improvement after the bronchoscopy but his condition
was again deteriorated and he was finally died.

FIGURE 3. Emergent
bronchoscopy re-
vealed copious puru-
lent secretions into the
trachea (Fig. 3a), in the
main carina and both
stem bronchi (Fig. 3b),
completely occluding
the right stem bron-
chus (Fig. 3b, 3c) and
the right peripheral
bronchi (Fig. 3d). Af-
ter aspirating 200 ml
of purulent bronchial
secretions (Figure 4)
and repeated bronchial

L ‘ - i |
FIGURE 2. Chest Computer-
ized Tomography shows a right
hilum tumour-like shadow
compressing the interolobular
bronchus, consolidation/atel-
ectasis of the right lower lobe
and right-sided pleural effusion.

washes all the right bronchi were open without intraluminal abnor-
malities (Fig. 3e, 3f).

FIGURE 5. Chest radiography after
bronchoscopy showed regression of
the right lower lobe atelectasis, without
changing of the right lower lung field
consolidation and pleural fluid.

-

FIGURE 4. Aspirated bronchial
secretions.
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luvaika 40 eTWV Pe yVwoTh Ko OIKINOUGCa avoooavendpKeLd UTTO
Beparmneia UTTOKATACTACNG AVOCOOMAIPIVWY KAL LE YVWOTEC BPOoyXeKTATiE
Kal xpovia amootipaTa TVEUHOVWY TTIPOoHABE Adyw alUOTTTUCEWV.

H koivr] moikiA\ouoa avoooavendpKela amoTeAel mpwTtomnadr) avoco-
avemdpKela Kal gival n ouxvotepn Hop@n cofapric avemdpKelag avooo-
o@aAIPIVWV TTou amavtdtal o€ Tadid Kal eVAAIKES. Ot ekGNAWOEIG TNG aTIO
TO KATWTEPO AVATVEUOTIKO 0UOTNUA TTEPINAUBAVOUV GUXVEC BAKTNPIAKEG
MOIHWEELG, BPOYXEKTATIEG, TIEPIOPIOTIKY 1} ATTOPPAKTIKH TIVEUHOVOTTABEL
Kal KOKKIWHATWwdN — AgpgokutTtapikr didpeon mveupovomndbela Ye Tn
Hop®r KOKKIWPHATWSou¢ mveupovornadelag, Bulakiwdoug BpoyxtoAitidag,
Aeppoeldouc unepmhaciag i Aeppoeidoug Sidueong mveupoviac. O kivéuvo
guAviong kakonBelag, eivat avfnuévoc. MNa 1o Adyo autd, alAd Kal ota
mAaiotla dlepelivnong Tng aipomntuong, Sievepyndnke HRCT mou avédelfe
AUPOTEPOTTAEUPA TIVEVMOVIKA SINBRUATA, e KOIAOTIOINON O€ Oplouéva
€€ autwv (Eikoveg 1 kat 2) kat afovikr Topoypagia KoWAg Tou amokdAu-
PE XWPOKATAKTNTIKY €gpyacia mMaykp£aTog Ue XAPAKTPESG KakorBoug
veomAdopatocg (Eikova 3), omdte kKAmola and ta mveupovika Sindrjpata
mMOavOTATA AVTIOTOIXOUV O€ UETAOTATIKEC EOTIEC.
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Pulmonary metastases from pancreatic
cancer in a patient with common variable
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40-year old woman with common variable immunodeficiency receiving
immunoglobulin replacement therapy and with known bronchiectasis and
chronic lung abscesses presented with haemoptysis.

Common variable immunodeficiency is a primary immunodeficiency
disorder and is the most common form of severe antibody deficiency
affecting both children and adults. Manifestations from the lower respiratory
tract include frequent bacterial infections, bronchiectasis, restrictive or
obstructive lung disease and granulomatous-lymphocytic interstitial disease
presenting as granulomatous lung disease, follicular bronchiolitis, lymphoid
hyperplasia or lymphoid interstitial pneumonia. The risk for malignancies
is increased. For this reason and as part of the work-up for haemoptysis
a high resolution CT of the chest was performed, which showed bilateral
pulmonary infiltrates, partially with cavitation (Figures 1 and 2), as well as a
CT of the abdomen, which revealed a mass in the pancreas with malignant
characteristics (Figure 3). Therefore, it is assumed that some of the infiltrates
may represent pulmonary metastases.

i

FIGURE 1 FIGURE 2 FIGURE 3
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