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MEPIANHWH. BpoyyloAitida givat évag yevIKOG 6p0oG TTOU avapEPETal
o€ molkila gAeypovwdn voorjpata mou mpoofallouv ta poyxioAia,
ogPopeva éva PeyAlo TUNHA TWV AOIMWV MTAPEYXUHATIKWY oUWV,
0T0 OTT0i0 CUMMETEXOUV TOOO PAEYHOVWAN KUTTAPA O00 Kl IECEY-
XUHATIKOG 10T0G. H BpoyxioAitida cupPaivel og mMARO0G KAVIKWV
KATAOTACEWV KOBWE Kal G GUVOUACUO UE VOOTIMATA TWV MEYAAWY
aEPAYWYWV KAl TOU TTAPEYXUUATOC. Ta ONUEIQ KAl GUUTITWHATA TG
BpoyxtoAitidag ivat pn €1d1kd kat moAvpop@a. H mopeia givai ou-
vnBwg Xxpovia al\d umopei va givat kan o&gia ) umoéeia. H elcaywyn
NG a§oVIKNAG Topoypagiag UPNANG EVKPIVEING £XEL EMTPEYPEL TNV
TAUTOMOINON MEPIOCOTEPO EISIKWV TIPOTUTIWV TTOU GXETI{OVTal ME
TNV TTPOGBOAN TWV HIKPWV AEPAYWYWV Kal Eival XpRotun KAVIKA yia
v emPePaiwon piag mbavoloyoupevng BAALNG Twv BpoyxioAiwv.
Ta televTaia xpovia mapatnpeital BeAtiwon otnv mpoéyvwon Kat
KAVIK €KBaon TnG vOooU Kupiwg pe TRV Epappoyn TG Oepameiag
e pakpoAibeg. MoANéG akdun KMVIKEG peléteg BpiokovTal o€ eEENEN
yla Tov mpoadlopiopud tng mo KatdAAnAng Oepamneiag yia tnv Kabe
€161k popen Bpoyxtohitidag. Mvevuwv 2010, 23(1):48-63.

EIZAFQrH

BpoyxloAitida €ival évag yeviKog 0pOG TTOU ava@épPeTal O TOIKIAA
@Aeypovwdn voonpata mou mpocaiiouv ta BpoyxtoAld, TouG UIKPOoUG
dnAadn agpaywyolc (Stapétpou <2mm) mou Sev TEPIEXOUV XOVEpOo oTa
TolXWHATA Touc. OpileTtal we pia Siepyacia mou eoTIAleTal EVTOC KAl TTEPLE
Twv pePPpavwdwv Kat/f avamveuoTIKWV BpoyXloAiwv oeduevn éva peyalo
TUAMA TWV AOUTWV TTAPEYXUHATIKWVY SOUWV, GTNV OTTO{0 CUUETEXOUV TOCO
PAeypovwON KUTTAPA OO0 KAl PECEYXUUATIKOG 10TOG'. H Bpoyxiohitida ivat
ouviOng kat cupPaivel og MARBOC KAIVIKWV KATAOTACEWV>® (AOIMWEELC,
QUTOAVOOA PEUMATIKA VOOHUATA, EICTIVON EPEDICTIKWY OUCLWVY, KATIVICUA,
PUAPUAKEUTIKEG AVTIOPATEIG, METAUOOXEVOEIG BAACTIKWY KUTTAPWY Kal
CUUTTAYWYV 0pYAVWY) KABWE Kal o€ CUVOUACUO |UE VOO LATA TWV PMEYAAWV
agpaywywv*’ (m.x. BPoyXeKTACIEC) Kal TOU TAPEYXUHATOC (TT.X. TTVeUpovITIOa
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€€ umepevaioBnoiag)®. Av kat n BpoyxloAitida amavtdral
oux VA o€ oUVOUAOO LE TNV 0pyavoTiold TIVeUoVia, KUPLo
OUOTATIKO AUTHG €ival N TAPEYXUHATIKN vOOOG (0pyavo-
TIOLOG TTVEUMOVIA)- ETOEVWC, Oev Ba TTapouctacOei edw.
J€ AQUTA TNV AVaoKOTINON EMIXEIPEITAL pia TTPOCEYYIoN
otn S1dyvwon Kal TNV avTILETWITION TWV TTPWTONmadwv
BpoyxioAtidikwv Slatapaywv.

AIATNQXZTIKH NMPOZEITIZH

A. Avatopixd Kat (pUGLOAOYIKG XapaKTNPLOTIKA
TV fpoyxtodinwv

Y& avtiBeon pe Toug Bpoyxoug, Ta fpoyxidAia puaoto-
Moyikad Sev mepiéxouv XovSpo, urtoAevvoyovioug adéveg
N kahukoeldn kuttapa. O1 kpoaaooi gival Aiydtepol oTa
Bpoyxtohidikd emBnAakd KUTTapa Ao 6,TL aTouG BPoy-
XOUG Kal ol Agiol pUeG Twv Ppoyxtoliwv Sev Bpiokovtal umo
TOV €AEYXO TOU TTVEUPOVOYAOTPIKOU veUPouU. O emavaiap-
Bavopevoc Sixaopuog Toug Snpioupyei Eva peydio aplOuo
BpoyxloAiwv SateTaypévwy mapdAANAQ, e AMTOTEAEGHA
pia peydAn ouvolikn em@dAvela SlAaTopng, £€ToL WOTE Ta
BpoyxtoAla va cuvelo@EPOuV YUCLONOYIKA Aiyo 0Tn ou-
VOAIKNA avTtiotaon otn porj Tou aépa’ (Eikéva 1). Emeidn
TA TOLXWHATA TOUG Sev gival 0TaBepd, 0t SIaCTACEIG TOUG
MeTABANNOVTAL IE TOV OYKO TWV TIVEUUOVWVY. ZTEVEVOLV
ONUAVTIKA 0TOUC XANAOUC TTVEURIOVIKOUG OYKOUG Kal N
OUUBOARA Toug otV avtiotaon aufavetal oto eninedo
TOU UTTIOAEITTOEVOU GYKOU. H evToTTIopéVN TTEPIPEPIKN
OTEVWON UTTOPE( VA LEIWOEL TOV AEPICUO OTNV TAOYX0Uoa
mepLoyr, odnywvtag o unofaiuia, aAAd autr n otévwon
MTTOPE( va NV EMQEPEL GUPLYUO 1] ONUAVTIKEG AUENTELG
07O OUVOAIKO €pyo TNG avamvorc. ' autolg Toug Adyoug,
N TAOOAOYIKN OTEVWON TWV TTEPIPEPIKWY AEPAYWYWV
gival SUokoMo va avixveuBei, kal ol agpaywyoi autoi
Bewpouvtal we «olwmniry {wvn» Tou mveupovd’. Mapd
TIG TPOOTIAOEIEC OXESIAOUOU SOKIHACIWY aViXVEUONG
NG AMOPPAENG OTOUG TIEPIPEPIKOUC AEPAYWYOUC, Kapia
péEB0SOC Sev gival amdAuTa EMTUXAC.

B. Ta§wopnon twv poyxtoAitidwv

Ot BpoyxtoAitideg pmopouv va ta&ivounBouv pe Si-
ApOoPOUC TPOTOUC, HETAEU TwV omoiwv pe Bdon tnv
amodedetyuévn ri mBavoloyoULpEVN alTioAoyia Toug i Ta
TIVEUUOVIKA ] CUCTNMATIKA VOOHUATA LIE TA OTT0I0 GUXVA
ouVUTIAPXOULVSE KaBWG emiong Kat Pe BAaon Ta Lo ToAoYIKA
TOUG XapPAKTNPIOTIKA®'?. Av Kal pia aitiohoyikn Taivo-
pnon givat xpriotun umevBupi{ovtag 0Tov KAIVIKO 10TpO
ToTe va umoPtadeTtal Tnv mapouacia BpoyxloAitidog, pia
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EIKONA 1. Evtémon ¢ KUplag 6éong Tng avtiotaong Twv
agpaywywv. Mapatnpnote 6Ti ot Bpdyxol pécou peyéBoug ou-
VEIOPEPOUV KUPIWE 0TNV avTioTaoN, 0€ avTiBEDN L€ TOUC TTOAU
MIKPOUG agpaywyous Aoyw Tou TepdoTiou aptBuol Toug Kal
™ mapAdAnAng Sidra&ng touc. (Amd West, John B. Respiratory
Physiology: The Essentials, 8th Edition, Lippincott Williams &
Wilkins, 2008, tpomomolnuévo).

katataén mou Bacifetal 0Ta IOTOAOYIKA XOPAKTNPLIOTIKA
gival epIooOTEPO XprioIpn yia SUo Adyoug: (a) To 1oTo-
Aoyikd mpdtumo e BpoyXloAitidag yevikd mapouoiddel
KOAUTEPN CUOXETION MUE TIC KAIVIKEC KAl OKTIVOAOYIKEC
eKONAWOELC TNE VOOOU Ao O,Tt ot Sidgopol alTioAoyIKoi
mapayovteg kat (B) n .otohoyikn ta&ivopnon mapouaotddel
KOAUTEPN OUCYETION LIE TN QYUCIKN L0TOPIA TNG VOOOU Kal
TNV avtanokplon otn Beparneia. MAvTwe, Ta IGTOAOYIKA
EUPAHATA Eival EMIONG OXETIKA N €I0IKA Kal TIPETEL va
€pUNVELOVTAL OTO TTACICLO TWV KAIVIKWV KOl AKTIVOAOYIKWV
gupnuatwv'’® (Mivakag 1). Kamota tIotoAoyIka mpdtuma Tng
BpoyxloAitidag sival S1lakpITa Kat EMOPEVWE TIEPLYPAPOVTaL
pe €181koUG 6pOoUG, OTIWG N AVATTIVEUOTIKN BpoyxtoAitida
(respiratory bronchiolitis), n adevwpatwédng poyxloAitida
(follicular bronchiolitis), n Siaxutn mavBpoyxioAitida (dif-
fuse panbronchiolitis) kat n amogpakTikn BpoyxloAitida
(obliterative bronchiolitis).

I. Khvika Yapaktnplotika

Ta onueia kat cupnmtwpata TN BpoyxloAitidag sivat
pn €181ka Kat moAUop@a. H mopeia sival cuvnBwe xpovia
aAAd umopei va gival kat oéegia ry umo€eia. O1 dokipaoieg
TIVEUHIOVIKNG A&tToupyiag ouxvéTtepa Katadelkvuouy éva
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MINAKAZ 1. Ta&ivéunon twv BpoyxloMTISIKwy Statapaxwv

MpwtomnaBeig Bpoyyxtohitidikég Sratapayég

+ OUUTIECTIKA (QmO@PAKTIKK) BpoyxtloAitida

« oeia Bpoyxlohitida

« S1ayutn mavBpoyxloAitidba

« avamveuoTikn BpoyxioAitida

+ adsvwpatwdng BpoyxloAitida

+ VOOOG TWV AEPAYWYWV OTIO OPUKTH OKOVN

« d\\e¢ mpwtomabeic Statapayxéc Twv Bpoyxtodiwv (m.x.,
S1axutn BpoyxloAitida anod elopdPnon, AEUPOKUTTAPLKN
Bpoyxtohitida)

AGpeceg TVEVHOVOTTABELEG HE KUPIAPXN CUHUETOXH TWV

Bpoyxtohiwv

« mveupovitida €€ umepevalodnoiag

« avamveuoTIkn BpoyxloAitiba oxeTi(dpevn pe Sidueon nveu-
povormdBela/ amo@oMdwTIKA Sidueon mveupovia

+ KPUTITOYEVIC OPYAVOTIOIOC TVEUROVia (UTepmAaoTIKN Bpoy-
Xl0AiTi6a)

« AMeg O1apeoeg MO OEIC (TTVEUUOVIKN LIOTIOKUTTWON amd
KUTTapa Langerhans, capkogibwon, BpoyxIoAOKEVTPIKN
Stapeon mveupovio)

Tuppetoxn Bpoyytohiwv oTa voorpata peyaAwv agpayw-
ywv

« xpdvia Bpoyxitic - XAl

+ Bpoyxektaoieg

+ 4oBua

+ KUOTIKN] iveon

ATTOPPAKTIKO TIPOTUTIO AANA UTTOPEL ETTIONG VA XAPAKTN-
piCovtal amd éva meploploTIKO TTPO@IA 1 akdun va ivat
(PUCIONOYIKEG OTa apxIKA oTtddla tng vooou'. Eldikoi
gpyaotnplakoi SeikTeg yia tn Ppoyxloditida dev €xouv
aKkoOun mpoodioplobei.

A. Aktivohoyikd Yapaktnpiotikd — ASoviKi) Topoypagia
vPnAi¢ Evkpivelag

H aovikn Topoypagia upnAng eukpiveiag (HRCT) ka-
TéxeLKUpiapyxo poAo otn Sidyvwon Twv BPoyxIoAITIOwv™,
JuyKekplpéva mpotuna avwpaliag otn HRCT mpokpivouv
OULYKEKPIUEVN Sldyvwon Kal o€ TIOANEC TIEPIMTTWOELG TA
gupripaTa TG a&oVIKAG TAPEXOUV TIG TTPWTEG EVOEI&ELS
Trapouaciag vooou 0Toug Hikpoug agpaywyous. H HRCT
TapExeL emiong tnv mo a&1omatn aloAdynon TN EKTaong
Kat Tng Baputntag tng vooou Kal amoTeei pia afidémotn
un enepPatikn pEB0SO eKTINONG TNG AVTATTIOKPIONG
otn Bepaneia xwpic TNV avdykn emavalapBavopevng
loToAOYIKNAG €€€TaoNG. H epunveia Twv evpnudatwy tng
BpoyxtoAittdag otn HRCT amartei yvwon Tng avatopiag

TINEYMQN Teuyog 50, Topog 230¢, lavoudpiog - Mdptiog 2010

Tou Seutepomaboug mveupovikoL Aofiou. To éoxato Bpoy-
XIOAL0 aywyng Tou aépa gival o TeAkd BpoyxioAto. Mépav
auTou gival n povada avtallaynig aépa Tou mvelpova
YvwoT w¢ BoTtpudio (MpwTtomabég TVeVOVIKO AOP10),
mou epIAapBAvel Ta avamveuoTikd Bpoyxiodia (pépouv
KOTA TOTTOUG KUPENBOEC OTA TOIXWHATA TOUC), TOUG KUWYE-
ASIKoUC Tdpoug Kal TIG KUY eAideC. Ta BpoyxtoAla Kat ot
avTioTolyol KAASOo1 TNG TTVEVHOVIKIG apTnpiag evtorilo-
VTOI KOVTA OTO KEVTPO TwV SEUTEPOTTABWY MTVEUOVIKWV
AoBiwv, evw ol mveupovikéC PAEReC evtomiovTal oTta
pecolofia Sappayudtia’. Ta guotoloyikd Bpoyxiohia
Sev avayvwpilovtal otn CT emedn ot SidpeTpoi Toug eival
TTOAU HIKPOi (Tmm 1} AtydTEPO) Kl T TOIXWHATA TOUG ival
TOAU Aerrtd (0,Tmm r Atydtepo). Ot pikpdtepeg vOONOPLEC
Sopéc mmou givat opatég otnv CT uPnAni¢ UKpivelag gival
01 evOOANOBIEC TVEULIOVIKEG apTNPieC e SIAUETPO TTEPITTOU
0,2mm'. Autd avTioTolkel 0To emimedo TNG KOPUPHG TOU
TENIKOU [3poyxIOAIOU KAl GTO AVATIVEUCTIKO BPoyxXIOAlo
1< yevedc. Emouévwg, gival puaotoloyikd duvatr n ava-
Yvwplon tng KEVToAoBIaKAG TTEPIOXNG WG TTEPLOXNG YUPW
and TNV KOPUPN TNG OPATHG TTVEVUOVIKNG apTnpiag otn
CT upnAng eukpivelac. Av Kal Ta uotoloyikd BpoyXidAia
Sev gival opatd, ol maBRoeIg Twv BpoyxIoAiwv Katahriyouv
o€ apeoa f éupeca onueia otn CT uPnAng eukpivelag ',
Ta dueoa onpeia mpogpyovtal amod TNV TApousia TwV K-
Kpiogwv Twv BpoyxtoAiwy, TV TAXUVOoN TwV TOXWHUATWY
ToUG 1} TNV TIEPIPPOYXIOAIKE PAgypovr. Apugoa onueia
amoTteAouv Ta kevtpoloRidiakd olidia, ot SiakAadIOEVEC
oe oxua Y kevtpolofidlakég okidoelg (tree-in-bud) kat
TIEPLOTACIAKA Ol HIKPEG KEVTPOAOPISIaKES SlauyAoElg
Aoyw Bpoyxlolektaotwv. Ot KevTpolofIOIaKEG OKIATELG
avayvwpilovtal emeidry evromi{ovtal 3mm r} TEPIOOOTEPO
amno tnv meppépetla tou dsuteponaboug Aofiov, Sniadn
and ta pecoAoBia Stappayudtia, Tov ute{wKOTA Kal
Ta peydAa mveupovikd ayyeia. Ta éupeca onpeia mepl-
AapPBAvouv TTEPIOXEC MEIWMEVNC OKTIVOOKIEPOTNTAG KAl
ayyeiwong (Elkdva pwodikoU) OTIC EIOTIVEUOTIKEC AYELG
KOl TIEPLOXEG TTAYIOEUONG A€PA OTIC TEAOEKTTVEUOTIKEG
Mpelg™. Ta kevtporofidiaka olidia ameikoviovtal o€
APKETEC HOPPEC Bployxlohitidag, mephapBavouévng
ngAopwdoug, Tng oeiag un Aotpwdoug (m.x. amd 10po-
Nnon), TNG AVATIVEUOTIKNAE, TNG adevwpatwdoug Kal Tng
Sidxutng mavBpoyxloAitidac. Eivar emiong ouvnon otnv
KUTTAPIKN BpoyxloAitida ato mhaioto mveupovitidag &€
unepevalobnoiag. To mpoTumo tree-in-bud amavtatat
ouxvotepa otn Aolpwdn BpoyxtoAitida. H eikova pw-
oaikoU Kat n mayideuon agpa OTIC EKTTVEVOTIKEG AYELG
€ival XapaKTNPIOTIKA TNG ATTOPPAKTIKAG (CUMTTIECTIKNAG)
BpoyxtoAitidag™.
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MPQTOMAOGEIZ AIATAPAXEZ BPOI'XIOAIQN

1. Zupmeotikn BpoyxtoAitida (amo@paktikg
Bpoyxtohitida)

H apxikn epLypagn TN «amo@PAKTIKAG BPoyxIoAiTI-
6ag» amod tov Wilhelm Lange to 1901 agopouoe o 0o
aoBeveic pe autd mou TWPa opileTal W KKPUTITOYEVIS
opyavorolo¢ mveupoviar. To 1973 o1 Gosink kal cuvepydATeg
XPNOLoToINCaV ToV 60 «amo@PAKTIKN BpoyxloAitida»
o€ [ia eTepoyevn opada aoBevwv PEPIKOI arrd Toug OTToi-
ou¢ gixav ummoAevvoyovio Kat epIBPOoYXIOAIKH ivwaon
pE amoTtéAecpa €wyevr oTévwaon Kal andgpaén Tou
auloU Twv BPoyXLoAWV TTOU AVAPEPETAL WG CUUTTIIECTIKN
BpoyxtoAitida. O1 meplocdTEPOL A0 TOUG A0BEVEIC TTOU
TEPLYPAPNOAV Ao auTtoug mMOavoV va gixav KPUTToye-
VI OPYQVOTIOLO TIVEUUOVIA. XTa EMOUEVA XPOVIa, O OPOG
«QIMO@PAKTIKN BpoyXloAiTida» éxel xpnoipomolndei o
TIOIKIAEG AOXETEG PETAEL TOUG KAVIKOTTaBoAoyoavaTto-
MIKEC KATAOTACELC. [TaBoAoyoavaTOMIKA, N CUUTTIECTIKH
BpoyxtoAitida xapaktnpiletal amod éva S1akpIto mPOTUTIO
umtoBAevvoyoviag Kal TIEPIBPOYXIOAIKNG ivwong e TEMIKNA
KatdAnén tnv mAnpn ouhomoinon Tou avhol Twv Bpoyxlo-
Aiwv. H vtk @Aeypovwdng Siepyacia mepiBaiet mapd
TIANPOI TOV AUAO, L€ ATTOTENECHA TNV EEWTEPIKI) CUUTTIEDN
Kat amdé@paén tou agpaywyol’. Ot TEPIOXEG TNG ivwong
gival eUPANWHATIKEC Kal UTTOTUTTWEELC, AKOUIN KAl OTOUC
Bapéwg maoxovTeg, omote n Sidyvwon pmopei va xabei
o€ avemnapkn SelypatoAnyia twv BAapwy, kablotwvTtag
avaykaia tnv avolkTr Blogia mvelpova® étav amarteitat
lotoloyikny emPePaiwon. ZupmeoTtikn BpoyxloAitida
pmopei va eméNBel amd MOANEC alTieg, OTTWCE Ta auTodvo-
00 PEVMATIKA vooruatd'® (ta ouvnBéotepa), AolpwéelC,
€lomvor €peBIOTIKWV oUolwy, Xpovia Tveupovitida €€
untepevalobnoiag, @ApUAKA, HETANOOXEVTELC OpYAVWV
Kal TOANEG AANEG R TTEPLOTACLIAKA va gival 1810Tabng
(kpumtoyeviic) (Mivakag 2). O1evdeifelc yia kamoloug amd
QUTOUG TOUG GUOXETIOMOUG €ival GXETIKA TIEVIXPEG KAL OU-
vioTavtal o€ TAPOUCIACEIC TTEPIOTATIKWV I UKPEC OEIPEC
aoBevwv. Eival mBavo 611 ot maboyeveTikoi punxaviopoi
molkiAouv avdhoya He TNV altia r} TNV UTTOKEIPEVN vOCO
TTOU OXeTI(eTAL UE TN CUUTTIECTIKN BpoyXloAiTida. Evtou-
TOIC, ToLKiAol TaBoydvol TTAPAYOVTEC UTTOPOUV €V TENEL
va odnynoouv o€ mapopola totomaboloyikr PAGPN. H
oupmeoTiKr BpoyxloAitida mou oxetiCeTal e TN PEVUA-
To€e1dn apBpitida’>"7 cupPaivel Kupiwg o€ yuvaikeg oTnV
5" ue 6" Sekaetia TNG (WG Toug. OL TTEPIOOOTEPEG EXOUV
anmod pakpov peupatosldr apOpitida, av Kat og OTAVIEG
TIEPIMTTWOELG Ol TTVEUOVIKEC AVWAAIEG TTPONYOUVTAL TWV
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MINAKAZ 2. KataoTdoelg mou oxeti(ovTal Pe CUUTTIEOTIKA
Bpoyxtohitida

MeTtaloipwdelg
loi (kupiwg adevoiog Kal avamveuoTIKOG CUYKUTIOKOG 1O, 10
ypinmng, parainfluenza), Mukémhaopa, MveupovokioTn

Autodvooa pEVHATIKA VOCHHATa
Peupatoidng apbpitida, ouvdpopo Sjégren, nWovo@INKA
nepITovitida, MEPIOTACIAKA GUOTNUATIKOG EpuBNUATWONC
AUKo¢, okANp&depua, moAupuoaitida kat depuatopuoaitida

BAapn ano sionvon
A10egidio Tou alwtou (Mveupovag Tou pydtn o€ oIAd), Sioei-
610 T0oU Beiov, appwvia, YAwpivn, @woyévio, eloTvor Kamvou,
QlWPOUKEVNG OTAXTNG, TTTNTIKWV APWHATIKWY CUOTATIKWY
(epydTeg mapaywyng popcorn)

AéKTEG AAAOOOXEVHATOG
Metapdoyeuon mvedpova, Kapdldg-mveluova Kal BAACTIKWY
KUTTApWV

Oappaka
MevikiNapivn, Xpuoog, kokaivn, AopouaoTivn, Ka.

MpoohapBavopeveg Toiveg
Sauropus androgynus (BAuvog Tou XpnoLHOTIOLETaL YO ATTw-
Aela Bapouc otn NA Acia)

Aagpopa
xpovia mveupovitida €€ umepevalobnaoiag, mOAATAA pi-
KpoKapKIvoeLdn, eAKwENC KoAiTida, yaotpoolocopayikn
nmaAvépdunon, mpwtomadng XoMKn Kippwon, ouvdpopo
Stevens-Johnson, xpévio acBua, Si1axutn veupoevSoKpIVIKA
UTEPTIAAGIQ, TTAPAVEOTIAACUATIKE TIEUPIYA

Kpumnrtroyevig (181omabric)
YTAvIa, oLVHRBWCE 0€ NAIKIWUEVEC YUVAIKEG

OUOTNUATIKWY EKONAWGCEWV. AV Kal Ol APXLKEG AVAPOPES
NG CUMMECTIKNG Bpoyxlohitidag otn peupatosidr apdpi-
T1da xapaktnpifovtav amo Taxéwg mpoioloa MopEia mou
nTav cuxvd Bavatngopog, Mo MPOcEATa, EYIVE PAVEPD
OTL UTTAPXEL ONUAVTIKA ETEPOYEVELD OTNV TaXUTNTA TNG
Siepyaaiag, pe éva apiBuéd acbevwv va emdeivwveTtal Bpa-
8éwc. Mikpoi Babuoi cuumeaTtikng BpoyxloAitidag ivat
mMOAVOV TAPOVTEG Kal UTTOKAIVIKOI O€ TTOANOUG 00DEVEI(
pe peupatosldn apBpitida. H Beparneia pe mevikiN\apivn
£xel evoyorolnBei we SuvnTIKOC AITIOAOYIKOC TTapdyovTag
o€ JepIkoUg aoBeveic. H ouumieoTikh BpoyxloAitida pe
améEpPaén TG PONE ToU a€Pa ival YVWOTO OTL EMITTAEKEL
TIOIKIAEC TIVEUHOVIKEC AOIUWEEIC KAl KATAOTACELC EICTIVONG
£peOI0TIKWV ouolwv. Ot loyeveig AolpwEEelg, 1Blaitepa TNG
madIKNG NAKIag armé Tov avamveuoTikO CUYKUTIOKO 10 Kal
Tov adevoid, £xouv evoyxorolnBei cuxvotepa. Mia pakpo-
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TPOOEoUN EMITAOKN TNG METANOIMWOOUG CUUTTIECTIKIAG
BpoyxloAitidag Tng maudikng nAikiag gival n avamntuén
Tou ouvdpdpou Swyer-James () MacLeod's cuvdpopo). H
CUMTIECTIKN BPOYXIOAITIOA HETA EIGTTVON TOIKWY OUGLWVY,
TLX. QUUWVia, Tapouctaletal pe Prixa kat avavouevn
Suomvola mou gpgavifovtal NUEPEC Ewe eBSouddeg
META TNV avappwon amd tnv ofeia ékBeon. O1 aobeveic
ME AANOYEVETIKEC I} AUTONOYEC PETAUOOXEVOELG UUEAOU
TWV 00TWV, UETAPOOXEVON KAPSIAG-TIVEUUOVWY 1] HETA-
MOOXEVON TTVEUIOVA PITOPEL va avamTOEOUV GUUTIIECTIKH
BpoyxtoAitida we pavopevo xpoviag anmdpppnc. Autd To
mPOBANua amotelei peilova ameilr) 0Tn HOKPOTTPOBEaHN
eMPiwon o€ aUTOUE TOUC SEKTEC LOOXEVUATOC KAl UTTOPE(
va TIPOORANEL £wg To 65% Twv aoBevwv ota 5 xpdvia
META TN PETANOOXEVON TIVEVUOVA'®2, H GUUMIECTIKA
BpoyxioAitida eival n kupta attia dYipov BavaTtou HeTtdTn
HEeTapOoxeuon TVeUova. Ta KAVIKA XOPAKTNPLIOTIKA TOU
ouvbpopou epAapavouv mapaywytko Brixa, Suomnvola
OTNV KOTWOonN pE Mpoioloa eMOEVWON KAl N AVACTPEPIN
ano@pagn NG PoNg Tou agpa Ue HETPIA PdVoV Peiwon
NG S1aXUTIKAC IkavoTnTag. Aptnpelakn urmofaiuia kat
untokarnvia ivat oxedov ndvta napovoec. H empBefaiwon
NG S1dyvwong TNG CUUTTIESTIKAG BPoyxIoAiTidag 0Toug
peTapooxeuBévteg pe Stafpoyxikn Broyia mvelpova ivat
TPOBANHATIKN AOYW TNG EUBAAWHATIKAG KATAVOUNG TWV
BAaBwv Kal Twv SUCKOAIWY TN ANYN EMAPKWY SEIYUATWY
TwV Bpoyxloliwv. Emopévwg, To @atvopevo Tng mpoodeu-
TIKAC ATOPPAENE TWV AEPAYWYWY OTOUG METAPOOXEVOE-
VTEG KAAEiTAL «OUVOPOUO amo@PAKTIKAG BpoyxIoAiTIdag,
pia kAvikn S1dyvwon, Kat opieTal UGIOAOYIKA aTTO TNV
ITWOoN TNG TipnG Tou FEV; katd 20% i Teploo0TEPO KATW
amno pia otabepn TIUAR avapopdc.

MaBoguaioAoyia Tou ouvopopOU AITOPPAKTIKIG
BpoyxioAitioag - Bronchiolitis Obliterans Syndrome
(Bo s 21,22

To oUvSpopo amoPPAKTIKNAG BpoyxloAitidag mbavov
opeiletal og pia mpwTtapyikn mpoofoAn (BAABN amd
loxatpia —emavaipdtwon, oéeia améppupn, Aoipwén,
€l0pdPNON, K.a.) Tou MONAIOU TWV agpaywywy, n omoia
pmopei va gival pepovwpévn kal Baptd A emavaiaufa-
vouevn Kal Atyotepo cof3apr), avoooloyikn (Léow HLA
AVTICWHATWY) 1 I AVOCOAOYIKN (PUGIKK Kal ETKTNTN
avoolakn andkplon). Aut n mpoofoAn dieyeipel Ta
SevdpITIKA KUTTAPA OTO £MONAL0, EAKOVTAG TIEPIOOOTEPA
@Aeypovwdn KUTTapa (apxIka AeppokuTtapa) odnyw-
VTAC OE KATAOTPO®N Kal PAEYUOVH Tou emBOnAiou, pe
EMAKOAOUON TTApAYWYr] XUMOKIVWV Kal KUTTAPOKIVWY
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amno 1o emOAAL0, Ta Agia PUTKA KUTTAPQ, TA HAKPOPAya
Kal ta oudetepdPiha (IL-1, -2, -4, -6, -8, -10, -12, -13, K.aL.).
Ta evepyomoinuéva oudetepd@ira auédvouv meparté-
PW TNV EMONAIOKY KATACTPOPH HECW TNE TTAPAYWYNC
eAeVOepwV pr{wv 0&uyodvou Kal HETAANOTIPWTEIVACWV.
Metd amd pia apytkry @Aeypovwdn @aon, eppavifetat n
IVOTTOANATTAQGIACTIKY Ao, TTou odnyeital amd moAuad-
p1Buouc avéntikol¢ mapdyovteg (PDGF, IGF, FGF, TGF-b,
ET-1, K.0.) KOl KATAARYEL OTOV TTOANATIAQCIAG O TWV Agiwv
MUTKWV KUTTAPWYV Kal TwV IVOPAACTWVY (LUOiVOBAACTEC)
KAl TEAIKA 0TNV evamoBeon KOAAYOVOU Kal TIG TUTTIKES
WwOEIC amo@PAKTIKEC PAAPEC TwV agpaywywv. Av Kal
apxlkd Bewpouvtav otL To BOS yxapaktnpiletal and
Kupiapxn oUSETEPOPIAIKI PAEYHOVH TWV AEPAYWYWV UE
Sléyepon ¢ IL-8 Twv agpaywywy, yivetal cagég 6Ti Tou-
Aaxtotov duo SlagopeTikoi patvotumol Tou BOS pumopouv
va SlakptBouy, Bdoel Twv amoteAeCPATWY amd Tn Xpron
a{iBpopukivne wg emmpdobetng Bepamneiag acbevwv
pe BOS. H xpovia duchertoupyia Tou aAAOHOCKEVUATOG
TaPOoUCIAlETAl WG OUSETEPOPIAIKN PAEYUOVH TWV AEPA-
ywywv, apxifel HAANOV TTPWIHA PETA TN HETAPOOXEUON
TIVEUOVA Kal Xapaktneiletal amd avgnon tng TIUNG Tou
FEV1 katd tn Bepaneia pe aliBpopukivn?, evw o AANoC
QAIVOTUTIOC OTEPEITAL TNG OUSETEPOPINIKNG PAEYUOVAG
TWV aEPAYWYWV, apxiCel OPIUa PETA TN HETAUOCXEUON Kal
Sev avtamokpivetal otnv ali8popukivn. Katd cuvénelq,
0 TPWTOG PaivéTuniog Sev umopei TAéov va Bewpeitat wg
BOS, kaBw¢ to BOS opiletal wg pia v mMOANOIC N avaoTpé-
Yiun andéepadn tTwv agpaywywv. Exel emouévwe mpotadei
N METOVOUAGIa AUTOU TOU PAIVOTUTIOU WG OUSETEPOPIAL-
K} avaotpéPiun Suoheltoupyia Tou AAAOUOCXEVUATOG
(neutrophilic reversible allograft dysfunction, NRAD), evw
0 8e0TEPOC PAIVOTUTIOC aVTITPoowTeVEl aAnBwg to BOS
[y fibrotic BOS (fBOS)] (Mivakag3).

AAAeg aitieg

AMN\eG artieg kat OXETI{OPEVEG KATAOTATEL LIE TN OU-
umeoTikr BpoyxtloAitida mepthapdavouv tn daxutn
VEUPOEVOOKPIVIKN UTIEPTTAAGIO?* 1) TA TTOANATIAG HIKPO-
KOPKIVOEION?®, TNV TTAPAVEOTTAACHUATIKN TIEUPLYAZ®, Tn
PAeypovwdN vOoo Tou evépou?, Tn APNn wiou Sauropus
androgynus® (xopTapiko Pe avaQePOUEVEG IOIOTNTES
eAéyxou Tou cwpaTikoL Bapouc) wg kat tn Bepaneia pe
XPUo6 Kal TeVIKINapivn‘?. Yiidpxouv mBavov moAAamAoi
pnxaviopoi péow twv omoiwv emépxetal n PAARN NG
OUMTTIECTIKNAC BpoyXloAitidac. NMa mapddetypa, n cupurie-
oTIKA BpoyxtoAitida mou epgaviletal 6Toug acBeveic pe
TTAPAVEOTIAACHATIKE TTEUPLYA EUTTAEKEL TNV EvVATTOBEDN
[gG aUTOAVTICWUATWY OTNV EMPAVELD TWV BPOYXIKWV
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MINAKAZ 3. XapaktnptoTika Twv §Uo @aivotumwy tou BOS.
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OudeTepo@IAIKN avacTpéPipn Suchertoupyia

Tou aA\opocoyevpatog (NRAD)

IvomoAAamAaciaotikr BOS (fBOS)

BAL Auvénuéva oudetepdPira (>15%)

KAvikA elkdva

Xpodvog évapéng Nwpig peTd TN peETAPOOKEVON (<1 £TOC)

Mpoodo¢ Bpadeia (apketa étn)

loTohoyia OAeypovwdng, kataAryel o€ ivwon

Ameikdvion Mayuvon tolxwpatog Bpoyxwy, Bucuata BAévvng,

Bpoyxektaoieg

Enidpaon tng aliBpopukivng

Maxeig pn pouaoikoi, auénuévn mapaywyn mTuéAwv

Behtiwon tou FEV1 (avaotpéPiun BAGRN)

Oubetepd@ina <15%

Armoucia pn HOUGIKWV Kal amoxpepYng
Apyotepa (>1 €10Q)

Tayeia (<6-12 pAveg)

KaBapn ivwon (?)

Mayidevon aépa, mMukvwon

Xwpic emiépaon otov FEV1
(un avaotpépiun PAGRN)

emONMakwv KUTTApwV Kal Auon tng akavewdoug oTi-
Badag®®. Otav n ocupmieoTtikn Bpoyxloiitida epgpavifetat
XWpIg avayvwpiolun aitia, ava@EpeTal wg KPUTTTOYEVIG
ouuTIECTIKN BpoyxioAitida’. Eival omavia kal cuufaivel
Kupiwg oTI¢ yuvaikeg. O aoBeveic e GUUTTIECTIKN BpoyXLo-
Aitida mapouaotalovtal e emipovo Brixa kat emOgvoUEVN
SuoTvold. Z€ PePIKOUG aoBeveic KaTd TNV akpdaon Twv
TIVEUUOVWY OKOUYOVTAL EIGTIVEUCOTIKOI N LOUGIKO{ poyXoL
oTIC BAoEIC. OLAEITOUPYIKEG EKONAWOELG TNG CUMTTIECTIKIAG
BpoyxloAitidac®? ival autég TG amoepa&ng tng Pong
ToU aépa Kal Tng mayideuong aépa OMwe Katadelkvuo-
vTal amo TN peiwon TnS TG Tou FEV; Kal tnv avénon
Tou RV kal Tou Adyou RV mrpog TLC. H oAIKr TTVEUHOVIKN
XWPENTIKOTNTA €ival CUXVA QUCIOAOYIKN HEXPL TA TENIKA
otddla tng vooou. H SlaxuTtikn Ikavdtnta gival cuvnowg
MEIWMEVN Kal SEV UTTAPXEL ONUAVTIKH AVTATTOKPIoN 01N
BpoyxodiactoAn®. H aktivoypagia Bwpaka o€ aoBeveig
pe oupmeoTikn BpoyxloAitida KatadelkvUEL GUOIONOYIKA
guprHaTa r} N €181KEC avwpaiec mepAapBavouévne tng
TEPLPEPIKAC EEANEIPNC TNC ayYEiwoNC Kal TToIKiAwv Bab-
Mwv urtepSlaTaong, Ye amotéAeopa Tnv emmédwon Tou
S1a@PAYHATOC KAl TNV aUénon Tou ommoBooTEPVIKOU XW-
pou. Eav sival SlaBéo1ueg akTivoypagieg otn diapKela Tou
Xpovou, umopei va ekTiunBei n mpoodeuTikr abénaon Tou
OYKOU TWV MVEUUOVWVY. ETIIKOUPIKA VPR UATA TIEPIOTACIAKA
mEPIAAUBAvouV EVioKuoN TNG ATTEIKOVIONG TWV BPOyXwV,
Bpoyxektaoieg kal o{wdelg kal SIKTUO-0{WSEIG OKIATELC.
H a&ovikn Topoypagia UPnARg eUKpivelag KATASEIKVUEL
CaAPWC TIEPLYEYPAUMUEVES TIEPLOXEG €V €i0N PwOodAikoL
(MOAUNOBISIOKEC) UE PEIWMEVN AKTIVOOKIEPOTNTA KAl QY-
Yeiwon, avakatavour TN AUATIKNC PO O PUCIONOYIKEC
TIEPIOXEC, OTOLXEIQ TTayideuong agpa (EVIOXUUEva OTIC
EKTTVEUOTIKEG ANYPELG), TTEPIPEPIKESG KUNIVOPIKES BpoyXe-

KTAOIEG KAl TTAXUVON TOU TOIXWHATOG TwV Ppdyxwv'. H
nayidevon aépa pmopei va BswpnBei maboloyikr étav
aPOpPA TIEPIOCOTEPO AT TO 25% TOU GUVOAIKOU OYKOU TOU
mveUpova Kal Sev TeplopifeTal 0TO KOPUPAIO T LA TOU
KATWw Aof3oU i TNV Kopuen TNS YAwooidag. Av kal autd Ta
evprpata tng HRCT ev eival €181KA yla TN CUUTTIECTIKNA
BpoyxtoAitida, autog 0 oUVOUACUOE XAPAKTNPIOTIKWY
pmopei va gival 81ayvwoTIKOG 0TO KATAAANAO KAIVIKO
unt6aBpo™. Ta aKTIVOAOYIKA XAPAKTNPLOTIKA TNG EIKO-
VaG HWwOodikoU 0TNV aKTIVOOKIEPSTNTA Tou TveLova
MTTOPOUV va o@eilovTal OE TIVEUUOVIKH AyYEIOKA vOoOo
Kat S1axuTn mapeyXUHATIKN vOoo KaBWE Kal € VOOO Twv
MIKpWV agpaywywv. H ekmveuoTikn ameikovion otn HRCT
KAl N evioxuon PE OKIOYPAPIKO TNG AYYEIWONG UTTOPOUV
va S1aKPIVOUV AUTEC TIC SIAPOPETIKEG SIAYVWOTIKEG TII-
BavotnTec®. Emmpdobeta XapakTNEIoTIKA PMopEi va
gpgaviovtat otn HRCT tng oupmies TG Bpoyxlohitidag
avaloya pE TNV UTTOKEIEVN arttia.

2. 0&eia hopwdng Bpoyxtoditida

H Noipwén eivat n ouvnBéatepn attia oéeiag Ppoy-
XIoAiTIdag av kat Ta Adopwdn aitia gival cuxvotepa ota
madid amd 6,t1 aToug eVAAIKES, O1L GUVABEIC TTAPAYOVTEC
neptAapBdavouv Toug 1oug kat to Mycoplasma pneumoniae
- opyaviopoi pe mpodidbeon va mpocsBailouv ta embn-
Alakd KUTTOPA TNG AVanveuoTIKAG 0doU- evTouTolg, oTa
peyaAUTepa maudid Kat Toug eVAAIKEG Kat Aol BakTnpl-
akoi mapayovteg (m.y. Legionella, Chlamydia)*>3¢ kaBw¢
Kal poknteg (Blaitepa o Aspergillus otoug avoookata-
otaApévouq) £xouv TautomolnBei. H Bpoyxloitida givat
ouviBwc automeploptl{duevn HE TIARPN amokaTtdoTacn
o€ Slaotnua nuepwv f efSouadwv. H BpoyxtoAitida
otn Bpe@ik NAKia £xel OXeTIOTEL Ue auénuévo Kivouvo
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OUPLYHOU, BPOYXIKNAG UTTEPAVTIOPACTIKOTNTAG KAl EUPA-
viong doBuatog TnG mMPWIUNG MaSIKAG NAIKIAcE, aAAa
AueEon oUVEEDN E XPOVIA ATTOPPAKTIKI) TIVEULIOVOTTA-
Bela Sev €xel Bpedei. O1 IoTONOYIKEG pHENETEG TNG Ofgiag
Molpwdoug BpoyxloAitidag katadelkviouy évtovn oéeian
Xpovia Aeypovr Twv HIKpwV BpoyxloAiwv pe mapouacia
PAEYHOVWOWV KUTTAPWY, KUPIWG 0USETEPOPIAWY, OTA
TolXWHATA AUTWV. Mmopei va cuvumdpyel oidnua kabwg
Kal pAeypovwdec e€idpwia kal PAévvn oToV AUAS Twv
Bpoyxtohiwv**#°. Autd Ta loTooyIkd eupripata euBuvovTal
yla TNV EHQAvion Twv KevtpohoPidiakwv olIdiwv Kal Tou
mpotumnou tree-in-bud otn HRCT. Nékpwon kat amémtwon
Tou emBnAiou Twv PpoyxloAiwv pmopei va cupPei oTig
oofapéc mepmtwoelc’. Bioyia omdvia amaiteitatl yia tn
Stayvwon e Aopwdouc Bpoyxtoditidac. H oeia Bpoyxi-
oAitida gival n ouxvoTEPN VOOGOG TOU AVATTVEUCTIKOU KATA
To MPWTO £10¢ LWNC Kal EpavileTal e EMONUIKN Hop@ TO
Xelpwva. Xta maidid, n ouvnng mapouaiaon gival pia o&gia
«ypImmwoNG» cUVOPOUN LE ATTIA KATAPEON KA TITAPUOUG
KOTA TOUG XEIMEPIVOUG PNVEG. APKETEG NUEPEG APYOTEPQ
avamntvooovtal Brixag, Sucmvola, Taxumvola, taxukapdia,
TIUPETOC, PVITIOA, EICOAKH TOU OWPAKIKOU TOXWHATOC,
EKTTIVEUOTIKO[ CUPPITOVTEC KAl O COPAPEC TTEPITTWOEIC,
Kudvwon. H avamveuoTiKr avemdpkela gival acuvrong. H
KAWvIKN Tapouaciaon TG Aoipwdoug BpoyxloAitidag otoug
eVNAIKeG Oev gival capwc mpoodloplopévn kat Sev umap-
XOUV OUOTNUATIKEG HEAETEC. Ol IEPIOCOTEPOL A0OEVEIC
£XOULV EVA IOTOPIKO VOGOU TOU OVWTEPOU AVATIVEUCTIKOU
Tou mponyeital TnG évapéng duomvolag otnv KOTTWon,
Bnxa, Taxumvolag, mMupeToU Kal cuplypoL*2. Emeidn ot
MIKPOI agpaywyoi 0TOUG EVIAIKEG CUVEICQEPOUV EAAXIOTA
0TI OUVOAIKN TTIVEUMOVIKA avTtioTaon, n o&gia Aotpwdng
BpoyxloAitida oTepeital Twv coRAPWY CUUMTWHATWY
mou xapaktnpifouv Tn BpoyxtoAitida twv PBpepwv. H
1Aapd, o €prng {woTAPAC KAl 0 KOKKUTNG avapépeTal 0Tl
TIPOKAAOUV amTO@PAKTIKH BpoyXIoAiTIda 0TouG EVAAIKEG.
Oplopévol eviAIKeG avantuooouv pia oéegia 1 umoéeia
S1axuTN amo@PAKTIKF) CUVSPON| TTOU TIEPIOTACIAKA Eival
Bavatneopa. Ot SoKINACIEC TTVEUUOVIKNAG AEITOUPYiag
Oeixvouv eupripata anéepaéng Twv agpaywywv. To akTi-
voloyiko TipoTuTio TNG o&giag Bpoyxlolitidag motkilel. H
OaKTIVOYpa@ia Bwpaka TUTTIKA KaTadeIkVUEL uTepSidTacn
(AOYW TNG HEPIKNG ATTOPPAENG TWV HIKPWV AEPAYWYWV).
Mepikéc popéc ameikovifovtal pikpo-olidia, ypaupoeideic
OKIAOELC, EMPBANWUATIKEG TUTTOU BOAAC UANOU OKIACEIG
Kal atehekTaocia. Ta akTIvoAoyIKA eupripata tng o&eiag
BpoyxtoAitidag ota Bpépn kat ta maidid cuviotavtal o
TIAXUVON TOU TOIXWHATOG TWV BPOYXwVY KAl TTEPIBPOYXIKEG
TIEPLOXEC TTUKVWONG EVW OTOUG EVAAIKES® cuvioTavtal o€
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appotepomievpo olwdeg 1 Siktuo-olwdeg mpotumo. H
e€ENEN og Bpoyxomveupovia katalriyel o€ epParwua-
TIKEG APOTEPOTIAEUPEC TIEPIOXECG TTUKVWONG (Elkova 2).
Ta xapaktnEloTikd eupripata TG Aotpwdoug Bpoyxt-
oAitidag otnv afovikr Topoypagia VPNARG EUKpIVELAC
otou¢ evihikeg mephapBavouv kevtpolofidiakd olidia
kat Stakhadi{dueveg oklaoelg (mpotumo tree-in-bud). To
TpoTUTIOo tree-in-bud ival évtova SnAwWTIkO TG Aoipw-
&NC Twv pIkpwv agpaywywv*, Amavtdrtal cuviBwe oTn
Aopwdn BpoyxloAitida, Tn fpoyxomveupovia Kal Tny ev-
SoBpoyxikn Sdtacmopd TnG pUKOBakTNEISIAKAG AoIHWENG.
Ta kevtpoloidiakd olidia kal To mpdTuTo tree-in-bud
NG Aolpwdoug PBpoyxtolitidag teivouv va gival Kahd
TIEPIYEYPAUUEVA KAl CUVHOWE £XOUV Mid EUBOAWMATIKNA
ETEPOTAEUPN I AUPOTEPOTTAEUPN ACUMMETPN KATAVOUN
(Eikdva 3). Ta oidla ouvrBwg €xouv Sidpetpo 2-5mm. H
e€€NEn o Bpoyyomveupovia ameikovi(eTal aKTIVOAOYIKA
pe olidla Stapétpou 5-10mm OTOUG AEPOXWPOUG Kal
gPBoAwPATIKEG AOPISIOKES, UTTOTUNUOTIKEG 1 TUNMATL-
KEC TEPLOXEC OKIAoEWV Siknv BoANG valou ) MOKVWONC.
JUVOAIKQ, n BvntéTtnTa TNG ofeiag PpoyxloAiTidag ival
UIKpOTEPN amo 1%. Z€ éva PIKPO TUAMA acBevwy, n
amokatdotaon tng oeiag BpoyxloAitidag umopsi va
obnynoel og vwdn amdé@padn Twv UIKPWV AEPAYWYWV

EIKONA 2. Aktivoypagia Bwpakoc aoBevolc 48 eTwv Ue Bpoy-
XloAiTi6a kai Bpoyxomnveupovia amé Mycoplasma katadeikvoel
aoaQWC TEPIYEYPAUMEVEC 0lWEEIC OKIADEIC Kal E0TIEC TTUKVW-
ong oto 6e€16 KATw Aofo.
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EIKONA 3. Mpodturo tree-in-bud otn Aouwén BpoyxtoAitida.
A. CT uPnAic eukpivelac. B. Ztepaviaia péylotng évraong
TPOROAR.

HE amOTENECUA TO XPOVIO TIEPIOPLONO TNG PONG, ONA. o€
OUMTTIECTIKN BpoyxloAiTida. AUTO TO PalvOUEVO amavtd-
Tal oUXVOTEPA PETA Aoipwén amd adevoio, alld emiong
META amo IAapd, KOKKUTN, HMUKOTIAACUA, YPITTTIn TUTTOU
A Kal AANEC MOIUWEEIC. € UEPIKEC TETOIEC TIEPITTWOEL,
MITopEi va amelkovi(eTal ETEPOTAEUPOG UTIEPSIAUYAOTI-
KOG TveUovag Kal/f) ouvOuaoHOG YEWYPAPIKAG UTIEP-
SlavyaoTikéTNTag (AOYyw mayideuong aépa), KEVIPIKWY
BpoyxekTaoiwv kat EAATTWHEVNG ayyeiwong (cuvdpopo
Swyer-James)* (Eikdva 4). Apxika n Siatapayri OewpriBnke
OTI meplopileTal oTov €va TVeLOVA Kal o€ évav Aofo,
aAAG n aei&n ¢ CT katéoTnoe auavopeva eavepo Ot
n auppotepdmieupn MPOGPoAr eival o kavovag mapd n
e€aipeon?* (Eikova 5).
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EIKONA 4. Aktivoypagia 6wpaka acuumTwuaTIKoU aoBevoulg
40 eTwv pe alvdpopo Swyer-James-MacLeod Seixvel umepdia-
YQAOTIKOTNTA KAl HEIWMEVN AYYEIWON TOU APIOTEPOU TVEUIOVA,
M€ UETATOTION TOU HECOBwpPAKIoU TTPOC Ta apPIoTEPQ, AOYyw
UTTOTIAQOTIKOU HEIWMEVOU OYKOU apLoTEPOU TIVEUOVA.

EIKONA 5. H HRCT Ttou Bwpaka KaTtadelkvUEL ACUUMETPN EU-
Balwpatikn mayideuon aépa 0Toug VeUOVIKOUG AofBoUc pe
HELWMEVN AYYEIWON OTOUG IVEUOVES AUPOTEPOTIAEUPA OTTO TO
ouvdpopo Swyer-James-Macleod.

3. Miayvtn mavBpoyxtoditida

H 81dxutn mavBpoyyxioAitida givar pia Slakpitr xpovia
PAEYUOVWONG VOCOC TWV AVATTVEUCSTIKWY BpoyXIoAiwv Kal
TWV YEITOVIKWY KUPEAidwv KaBw¢ Kal Twv mapappviwv
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KOATTWV. l0TOAOYIKE, OAA TA OTPWHATA TWV TOIXWHATWY
TWV avanveuoTIKWV BpoyxloAiwv mpooaiiovtal (mav-
BpoyxloAitida). Eivalt véoog ayvwotou artiohoyiag Kat
naBoyéveong, v MOANOIC meploplopévn otV lanwvia
aAAd eniong avagepduevn otnv Kiva kat tnv Kopéa. Mol
AYEC AVaPOPEC TTEPIOTATIKWY O AEUKOUC TwV HVWwpévwy
MoMNitewwv urtapyouv otn BiPAloypagia®. Exel meptypagei
pia olkoyevrig mpodiabeon pe onuavtiki avénon tou HLA-
Bw548 (63% ouxvoTtnTa). To YEVETIKO Kal €BVIKO uTtoabpo
IOV TIAPATNPEITAL € AUTO TO povadiko aUvOpopo mBavév
va g€nyeital otn fdon tou HLA-Bw54 ry Tou oxeTI{OpEVOU
amA\oTuTIoU oL TIEPLoPIfovTal KUPIWG OE PEPIKEC ACIATI-
KEC QUAEC. To HLA-Bw54 oxetiCetal pe avénon katd 13,3
@opEC Tou Kivduvou yia Sidyutn mavppoyxtoAitida. To
HLA-Bw54 €ival emiong xpnotuog deiktng otn Siagopl-
Kr dtdyvwon tng Staxutng mavBpoyxloAitidag, kabwe n
ouXVOTNTA AUTOU TOU AMAGTUTIOU OTO YEVIKO TANBUoS
€ival moAU xapnAn (11,8%). MepifarlovTikoi mapAyovTeg
givat emmiong onpavTikoi, kabwg n dlatapayn €ival oAU
OTIAvVIa O€ ATOMA ACLATIKAG QUARG TTou {ouv OTo e§wTe-
piko. H Staxutn mavPpoyxloAitida eival meploodtepo
S1adedopévn otoug Avdpeg, ue Adyo avdpwv: YuVAIKWV
2:1. H upnAotTepn eninmtwon epgavifetal otnv 4" éwg 71
OekaeTia, pe péon nAtkia Ta 50 €Tn KATA TNV Tapouaia
™N¢. To kamviopa i n emayyeApatikn ékBeon Sev aivetal
va amotelouv mpodlabeoikoug mapdayovtec. Ta cuvnon
CUMMTWHATA KATA TNV Tapouaciaon gival o xpoviog Brixag,
n amofoAr agBovwv Muwdwyv ekKpicewv Kat n duomvola
otnv kémwaon. H mielovétnta Twv acBevwv (75%-100%)
aITIVTAL EMIONG XPOVIA TTAPAPPIVOKOATIITION, KATL TTOU
Bétel TV umdvola UTTapP&NG UTTOKEINEVNG AVWHIAAIAG TNG
KPOOOWTNG AEITOUPYIaC. Ta CUUMTTWHATA TNG TTAPAPPIVO-
KoATTiTidag ouxvd mponyolvTal TwV BWPAKIKWY CUUITTW-
MATWV apKeTd €Tn 1 dekaetiec. Katd tnv akpoéaon tou
Bwpaka SlamMOoTWVETAL HEWWUEVO AVATTVEUCTIKO P1IBUpIoua
padi pe maxeic pn HouoIkoUG 1 CUPPITOVTEG poyxouG. H
TANKTPOSAKTUAIQ SEV AMTOTEAE XOPAKTNPLOTIKO TNG VOTOU.
Ta maBoAoyoavaTtopika evpripata tng Staxutng mavppoy-
XIOAITIOAG €ival XApaKTNPIOTIKA Kal TepAapBdvouy Tn
BpoyxtohokevTtpikr S1NONCN UE AEUPOKUTTAPA, TTAAGA-
TOKUTTOPA KAl apPpwdn I0TIOKUTTAPA OTA TOLXWHATA TWV
AVATIVEUOTIKWV BpoyXloAiwy, TwV KUPENSIKWV TTOPpWV
KOl O€ HIKPOTEPN £KTAOT TWV YEITOVIKWY KUPENISWV*.
EvSoaulikég ouvaBpoioelg oudeTepOPIAWY Kal BAévvng
pmopei va KuplapxoUv. H opydvwon twv ev8oauNKwv
e§10pwpATWY Yropei va oxnuatiost mohummodoeldn Pu-
opata. EmmAéov, éxel aveupeBei onuavtik avénon tou
ap1BpoU Twv SevOPITIKWV KUTTAPWVY TOCO OTO €MONAI0
000 Kal 0TOUG UTTOPAEVVOYOVIOUG IGTOUG TV BPoyXIoNwv
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aoBevwv pe diaxutn mavBpoyxloditida. H avdiuon tou
BpoyxokuPeAISIKOU EKTTAUOTOC OTTOKAAUTITEL GNUAVTIKNA
oubetepoIAia, pelwpévo Aoyo CD4/CD8, avénon otov
améAuto aplBud twv CD8+HLA-DR+ KuTTdpwy Kal Twv
CD3+gammadelta+ kuttdpwv. H IL-8, T0 AgukoTplévio
B4°° kau o1 defensins avagépovtal va gival mapovia o€
AUENUEVEG CUYKEVTPWOELG 0TO UYPO TOU EKTTAUMATOC.
H mpoxwpnuévn vooog ekdnAwvetal pe Sdeutepomadn
Slataon Twv gyyug PIKkpwy Bpdyxwyv. Av Kal autd To
nipdtumio PpoyxloAiTidag ival xapaktneloTikéd Tng O1d-
XUTnG mavPpoyxloAitidag, oxedov Tautdonueg arAayEg
€XOUV TMEPLypaPei o€ £va eupU PACUA VOO HATWY TWV
AEPAYWYWV TIEPINAUPBAVOUEVWY TWV PBPOYXEKTACIWY
Kal TG BpoyxloAitidag Tng pevpatosldoug apbpitidac.
To 110 XOPOKTNPIOTIKO €pYAOTNPIAKO gUpnua TG S1d-
Xutng mavPBpoyxloAitidag ival n euuévousa, CNUAVTIKN
avuénon Twv TITAwV YUXPOCUYKOAANTIVWY TOU AiHaTOC,
EVW O1 TITAOL TWV AVTICWHATWY YIa TO JUKOTTAACA gival
apvntikoi. AeUKOKUTTApwon Kal av§nuévn taxutnta
kaBi{nong givat cuxvd. O peupaToEIdNE TAaPAYOVTAG Kal
1o Ca 19-9 Tou opoU umopsi va sivat auvénuéva. Ta emi-
meda AvooooalpvwV gival uvRBWE PUGIOAOYIKA. XTa
apxkd otadla tng vooou, Ta mTUENA YeVIKA epgavifouv
@uotoloyikr XAwpida. AkolouBei hoipwén kai/r amoiki-
OHOG TWV aEPAYWYWV UE H. influenza, kat meploTaciakd
Ue Streptococcus pneumoniae, Klebsiella pneumoniae
Staphylococcus aureus. TENIKA EMEPKETAL ATTOLIKIOMOG UE
Pseudomonas aeruginosa, Tou @aiveTal va EMTAXVVEL
n Silepyacia kataoTPoPnc. Ot SOKIUACIEC TTVEUIOVIKAG
AelToupyiag yevikd S€iXvouv onNUAVTIKY) ATTOQPAKTIKH
Slatapayr|, Je TOUAAXIOTOV TPEIG amd TIG €ENG TECOEPIC
avwpaieg : FEVi/FVC katw anod 70%, FVC kdtw and
80% Tn¢ mpoPAemopevNg TipNG, RV mavw and 150% tng
TMPOPBAEMOUEVNC TIMAG HUE TAPAAANAN Slatapaxn Twv
agpiwv aipatog pe PO, kadtw amd 80 mmHg, pe ) xwpig
untepkamvia. X pepikoug acBeveig, pmopei va amavtdrat
EMMPOCOETA ATTIOC 1} METPLOG TTEPLOPIOUOG. H SlaxuTikn
IKavoTNTa €ival ENaTTwpévn o€ ToIKiAo Babuo. Mevikd,
ol aoBeveig pe diayutn mavBpoyxtoAitida eugavifouv
UIKPOTEPN andvtnon otn BpoyxoSlaoToAr amnod Toug
aoBeveic pe Xpovia Amo@pakTikr NMvevpovonmdbela.
Jnv akTvoypagia Bwpaka, n Sidxutn mavBpoyxtoAitt-
Sa xapaktnpifetat amod S1axuTeG MIKPEG (SIapETPOU WG
5mm) acaQwe EPLYEYPAPUEVEG 0{WOEIC OKIATEIG HIE
OUMMETPIKN KOTAVOUN KUPIWG OTIG TTVEUMOVIKEG BACELC.
EvaAhakTikd, umopei va ival opatd éva Siktuo-olw-
Se¢ mpdtumo. Hma éwg pétpla umepdiatacn pmopsi va
amelkovietal. Xta TeENKA otadla, umopei va gaivovTtal
TA OKTIVOAOYIKA XOPOAKTNPIOTIKA TWV KUAIVOPIKWY Kal
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KUOTIKWV Bpoyxektaciwv. Ta euprpata otnv CT uPpnAng
EUKPIVELQG glval OPKETA XaPaKTNPELIOTIKA aAAd oL Tabo-
YVWHOVIKA. Mepthapupdavouy pikpd kevipolofidiakd olidia
kal StakAadilopeveg ypaupoeldeic okidoelg (mpdtumo
tree-in-bud), BpoyxlolekTaoie, BpoyxeKTaoiEg, TAXLVON
TOU TOIXWHATOG TWV BPOYyXWV Kal TTEPLOXEG HELWUEVNG
OKTIVOOKIEPOTNTAG TOU TTAPEYXUHATOG KAl ayyeiwong>'.
JuvNOwWC KATASEIKVUETAL TIEPIPEPIKI TTAYIGELUON AéPA OTIC
EKTIVEUOTIKEG APELC. H Tapouoia auTtwv Twv eupnuatwy
oxetiCetal pe 1o 0Tdd10 TNG VOoOU- apxLkr ekdriAwaon
amoTeAoUV ol Kevtpolofidlakég 0{WOEIG OKIATELG, AKO-
AouBoUpevec amd meplpepikéG SlakAadI{OpEVEC OKIATEIG
(BpoyxtoAia minpwpéva Pe ekkpioelg) mou cuvdéovtal
pe ta olidla kat otn cuvéxela amd KuoTikr didtaon Twv
oQ15iwv (BpoyxloAekTaoieg) Kal TENIKA ammd BPOoyXEKTATIEC.
KuoTIKEG BPOYXEKTATIEC ATTAVTWVTAL OTO TEAIKO 0TASI0.
H @uoikn 10topia tng Sidxutng mavPpoyxioiitidag xapa-
Ktnpiletal amd mpoodeuTikr avamveuoTikr SUcAertoupyia
pE uroTpomAlouoe PAKTNPLOKEG EMAOIUWEELG, oUXVA
UE P. aeruginosa. O amolKIopog Ue P. aeruginosa @aivetal
va OXeTi(eTal YE XEIPOTEPN TIPOYVWON. Z€ Yia HENETN, N
SekaeTAC emBiwon og 6ooug PoAUVONKav UE AUTO TO
MIKPOOPYaVIoUO NTav HOAIG 12% o€ oUyKpLon e To 73%
auTtwv ou Sev HOAUVONKav®2, ITnv mpoxwpenuévn voaoo, ol
aoBeveig mapouotalouv Xpovia avanmveUOTIKI) AVEMAPKELQ
Kal TIVveupovIKn Kapdia mou odnyouv oto Bavaro.

4. AvaniveuoTiki Bpoyxtoitida

H ékBeon oTov Kamvod Tou ToLYApou EMIPEPEL ONa-
VTIKEG aANayéG ota BpoyxtoAla, Tou KupaivovTtal amod
SuvnTIKA avaoTPEPIUESG PAEYHOVWOEIC aVTIOPATEIC EWC
pOVIHEC OUAWTIKEG BAAREC. H avamveuoTikn BpoyxloAitida
gival pyia Sakpitr maboAoyoavatouikry ovtoTnTa, mou
TEPLYPAPNKE TTPWTN Qopd amod toug Niewoehner kat
OUVEPYATEC, UE ATTOKAEIOTIKA OXESOOV EUPAVION OTOUG
KamVIOTEG. 2TTAVIA N avanveuoTIKE Bpoyxlohitida pmopei
va CUUBEl 0€ N KamVIOTEG PE EIOTTVOEC AAAWY OUCIWVY,
1blaitepa okovng apiavtou. H avamveuoTtikn BpoyxioAitida
givai mapoloa IoTOAOYIKA 0€ OAOUC OXESOV TOUG KATTVIOTEC
KAl TUTTIKA 8€V OXeTICETAL UE CUUTTTWATA I} AEITOUPYIKEG
Slatapayéc. Meplotaolakd, UMopEl va gival EKTETAUEVN
pe Sidxuteg SINOACELG TOU TIVEUHOVIKOU TTAPEYXUHATOG
Kal va 6UVOSEVETAL ATIO CUUTITWHATA KAl AEITOUPYIKEC
evéei€eig mveupovonabelag, cUVOPOUO TTOU AVAPEPETAL WG
S1dueon mveupovonddela oxeTI{OEVN LE AVATIVEUOTIKN
Bpoyxtohitida (RB-ILD)>3. H avamveuoTiki BpoyxtoAitida
xapaktnpiletal tIoToAoyikd anmd Tnv evOOAUAIKN Kal TTe-
p1BpoyXLoAIKA CUCCWPELON KUPENSIKWY HakpopAywv
TTOU TIEPIEXOUV Hia EANAPPA KAPEOEIOT) XPWOTIKI) OTO KUT-
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TapSTAACUA TOUG (MAKPO@AYA TWV KAmVIoTWV). H xpwon
Katda maca mlavotnTa avanaplotd Toug HETABOAITES Tou
karmvoU Tou Tolydpou. AAa cuviiBn eupriata amote ouv
n ATA XPOVia GAEYUOVH Kal ivwon Twv BpoyXIoASIKwY
TolWHATWY, N AT TIEPIBPOYXIOAIKH PAEYHOVWENG O1-
nOnon pe povokUTTAPA Kal N Ama mePIBPOoyXIONK
ivwon®. H évtaon tng xpwong Twv HoKPOo@AYwV Kal TNG
TEPIBPOYXIOAIKNAG ivwong oxeTI(eETAL PIE TA TTAKETO-ETN
kamviopatoc. E€ oplopov, n avanveuoTtiki Bpoyxlolitida
Oev oxeTileTal pe oUPMTWHATA, LE TNV €aipeon Tou «Prixa
TWV KATVIOTWV». AVEUPIOKETAL TUXAia O€ IOTOTEPAXIA
TIVEVHIOVA ACUUTTTWHATIKWY KATTVIOTWV. H avamveuoTikn
BpoyxoAitida Bewpeitat mBavn mpddpoun poper TN
Xpovia mveupovondBelag Twv Bapéwv Kamviotwy. Ot
aKTIVoypa@iec Bwpaka gival cuvnBwe PUOIOAOYIKEC,
Xwpic cageic evdei€elg mvevpovikwy SInBNoewv 1 epea-
veic avwpaliec Twv agpaywywv. Emeidr ol acBeveic eivat
oxeddv mAvTa KamvIoTEG, N aKTIvoypagia umopei va Seixvel
EUPNMATA EPPUOTMATOG ) TIAXUVONG TOU TOLXWHATOG TWV
Bpoyxwv. AeSopévwy TwV ICTOAOYIKWVY EVPNUATWY, ACa-
PWC TIEPIYEYPAUMUEVEC UIKPO-0LWOEIC OKIATELC I A0APWE
TTEPIYEYPAUUEVEC TTEPLOXEG ME EIKOVA Siknv BOARC uAAOU
umopei va gaivovtal o€ pepikoug acBeveic. H aovikn
Topoypagia PNARC eUKpivelag eival cuvnOwC puaciolo-
YIKA 1 Tapouotalel pévov KevTpohoBIwdeg epguonua.
‘Otav urtdpxouv avwualieg, Ta upripata Tng CT uPnAng
€UKpIVELQG amoTEAOUVTAL ATTO ACAPWGE TIEPLYEYPAMMEVA
KevTpolofidlakd pikpo-olidia (Slapétpou 3-5mm) ue
€lkova Siknv BoAng vdAou mapd MUKVOTATA PAAAKOU
10TOU I EUPBAAWHATIKEG AUPOTEPOTTAEUPEC OKIATEIC BONAC
udAou®. AUTEG ol avwPOAIEG prmopei va givatl SidyuTeg
aAAd cuVRBWC aPOPOUV KUPIWE I ATTOKAEIOTIKA TOUG
avw Aofouc (Eikova 6). H kupla Stagopikn Sidyvwon tng
aVATIVEUOTIKNAG BpoyxtoAitidag otn CT uPnAng eukpivel-
ag givat n mvevpovitida €€ unmepevaicOnaiag. Opoiwg, n
niveupovitida €€ unepevaioOnaiag cuvriBwe ekdnAwveTat
HE aoapwe epLyeypappéva kevtpolofBidiakd olidia kat
oKlaoelg Siknv BoAnc udAou, Ta omoia UrmopEi va ival
S1dyuta aAld Teivouv va mpooBAAAoLV Kupiwg Ta KATW
mveupovikda media. AANAN kotvr ekdAwon TN TTVEUO-
vitidag € unepevaiodnaoiag eival n mapouvcia e0TIOKAG
mayideuong aépa, ouxva meplopildpevng ota deutepormadn
TIVEUHOVIKA AOP1a. H emKkpdaTtnon Twv kevtpohoidlakwv
oQ16iwv otoug Avw AoPoug og cuvduacouod Ue Tapouaia
EUPUONMATOC TIPOKPIVOLV TN S1dyvwon TNG avVanveuoTl-
KAS BpoyXIoAITISaG n S1dxuTtn MapeYXUUATIKE TTPOGBOAN
pe meploxég mayidevong aépa oo enimedo Twv AoPidiwv
TpoKpivel Tnv nveupovitida € unmepevaiodnoiag. Evtou-
TOIG, ONUAVTIKOTEPO Eival TO KAIVIKO 10TOPIKO TOavVA
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EIKONA 6. H a&ovikr Topoypagia uPnAng eukpivelag katadel-
KVUEL S1axUTa, 00aQwe mEPLYEYPAUEVA KevTpoloBidiakd oi-
S1a (BENN). Ztnv oeia avamveuoTikn BpoyxloAitida ot o{wdelg
OKIACEIG TElVOUV va gival TTEPIOGOTEPO ACAPWE TIEPLYEYPAL-
péveg amo Tn Xpovia Bpoyxlohitida, 61Tou ol KeVIPOAOBISIOKEG
olwbelg oKIAOELC Kal 01 S1aKAASI{OpEVEC OWANVOEISEIC OKIATEIC
TElVOUV va ival KOAUTEPA TIEPIYEYPOUUEVEC.

€kBeon¢ o€ opyavIKr OKOVN KAl TO IOTOPIKO KATTVIOUATOC.
O1 KAMVIOTEC eR@aVIOUV HIKPOTEPO EMIMOAACHUO TIVEU-
povitidag €€ umepevaloOnaoiag amd Toug pun Kamviotéc. To
BpoyxokuPeNdIkd ékmAupa mapouctalel auénuévo aplBuo
KUTTAPWV O€ OUYKPLON UE TOUG LAPTUPEG KATTVIOTEG. O
avénpévog aplBudg KUTTApwWY oeidetal otnv avénon
TWV HAKPOPAYWV Kal O MIKPOTEPO BaBuo TwV AepPo-
KuTttdpwv. H Sidyvwon cuviBwc emPePatwveTarl pe Tn
XELPOUPYIKN Bloyia mou KATadeIKVUEL T XOAPAKTNPIOTIKA
KEXPWOMEVA HaKpo@Aya. YTTAPXEL aAANAoETIKAAUYN
peTalu Tng RB-ILD kat tng amo@oAdwTIKAG didueong
niveupoviag (DIP). Mepikoi ouyypageig mpoteivouv OTL N
RB-ILD givai mpodpopn poper tng DIP i Aiydtepo cofapn
Hop@n TN idlag Bacikrig BAEBNG™ .

5. Adevwpatwdng Bpoyxtoditida

H adevwpatwdng Bpoyxtoditida xapaktnpiletal loTo-
AoyIKA amd TNV Mapoucia UTTEPTTAACTIKWY AEUPIKWV
abévwy e avTidpaoTikd BAACTIKA KEVTPA TTOU KATAVE-
MOVTaL KOTA MAKOG TWV Bpoyxoayyelakwy Sepatiwv (0Ta
TolXWHATA TwV BpoyXloAiwv Kal o€ Kamolo 3abud otoug
Bpodyxoug, Ta pecodfia Siappayudtia kal Tov une(wKoTa).
Avanaplotd Aepoeldr umepmAacia og andvtnon os e§w-
YEVEC AVOOIaKO PEBICHA 1] TPOTIOTTOINUEV CUCTNUATIKE
avoolakn amdvtnon. Exel meplypagei pe tnv mpwtomadry
TIVEUMOVIKN AEPQIKN uTiEpTAaGia 1 wg deuTtepomabég
g0pNUa o€ a0OeVEiC Ue PPOYXEKTATIEC TWV KEVTPIKWY
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MEYAAWV 0EPAYWYWY, AUTOAVOOA PEVUATIKA VOO a-
0% (18laitepa pevpatoeldn apbpitida kal cuvdpouo
Sjogren), cUVSpPOUA AVOCOAVETTAPKELAG TTEPIAABavO-
pévou tou AIDS, TVEUUOVIKEC AOLUWEELC 1 ABIEVKPIVIOTEC
avTtidpdoeig unepevaiobnaiac®. H adevwpatwdng fpoy-
XIOATIOa €xel avapepOei o aoBeveig pe kovr emiKTNTN
UTTOYOUUAC@AIPIVALUIA, OTOUC OTTIoIoUG UTIAPXEL auénuévn
EMIMTWon AepPOUTTEPTIAACTIKIAG VOOOU. X€ A0OEVEIG PE
TPWTOTAON AEUPIKN UTIEPTIAQCIA, Ol TIEPIBPOYXIONIKES
Aep@IkéG ouvaBpoioelg ouxvd cuvodevovtal amd mepL-
Bpoyxtohikn Aepgpokuttapikn indnon oto didpueco 10T
Kal OpoLALEl e TN AEPPOKUTTAPIKN Sldueon veupovia.
O meploodTepol aoBeveic mapamovouvTal yia Bpadéwg
TMPOo0SEeVTIKA SuoTvola 0TV KOMWaon. MolkiAeg avwpaieg
TNG MVEUHOVIKNAG A&lToupyiag avagépovtal, mepthaufa-
VOUEVOU TOU QMO@QPAKTIKOU, TIEPIOPIOTIKOU Kal PIKTOU
mpotumou. To KUPLo EUPNUA OTNV AKTIVOYpagia Bwpaka
€ival ap@oTePOTAEVPEC, MiIKPo-0lwdEeIC 1 SIkTUO-0lWOELC
8iNONoelg pe TPooBor] Twv vO0BWPAKIKWY AePPadEvv.
H aktivoypapia Bwpaka prmopei eviote va gaivetal guol-
oMoyiKr. Ta KUpla XapaKTNPIoTIKA TNG adevwuaT®wdoug
BpoyxtoAittdag otn HRCT eival kevtpolofidiakd olidia
Slapétpou 3-12mm, cuvduacuéva o€ motkido Babud
pe mepIBpoyxikd olidia kat epPaAWHATIKEG TTEPIOXEG UE
amnetkovion diknv BoAng uaou. Ta olidia kal ot OKIACEIG
Siknv BoAric udou TapPousIAlouy YEVIKA ApPOTEPOTIAEUPN
Kat diaxutn katavoun®. Hma didtaon Twv Bpoyxwv ue
Tdyuvon TWV TOXWHUATWY TOUG AmavTATal O€ OPIOUEVEG
nepMTwoelC (Eikova 7). Agv amaviwvTal aipdtwon v €ién

EIKONA 7. AcBevri¢ 65 stwv pe peupatoeldr apbpitida kat
adevwpatwdn Bpoyxtoditida. H CT uynAng eukpivelag oto
UPOC TWV TVEUUOVIKWY BACEWV KATASEIKVUEL TTOMATIAA 0APWE
neplyeypappéva olidia pe kevtpohoPidiakn katavopur Kail Katd
Tomoug ouppéovta (Aemtd BéNn). Emiong ameikoviletal pétpia
mAxuvon Twv HecoAoBlwv Slagpaypatiwv (peydia BEAn).
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HWOodikoU, TTAEUPITIKEG CUNNOYEG 1 TIEPLOXEG UE EIKOVA
Siknv pehikupnBpac.

6. BpoyxtoAitida amd Toika aépia kat Kanvo

H siomvor] Kanmvou (UIKPOOKOTIIKWY CWHATISwY),
TO&IKWV AgPiwV, ATHWV I OPYAVIKOU UAIKOU CGUVIOTA éva
ONUAVTIKO Blopnxaviko Kat mepIBarAovTiko Kivouvo oe
TOAAEG KataoTdoelg. H ékBeon umopei va odnyroel oe
o&eia mveupovikn BAARN pe Ama i cofapn KAWVIKA vo-
onon: n Bpoyxtohitida pmopei va givat n kupla ekdridwon
N Hia pikpn ouviotwoa piag tétotag BAARN. EpebioTikécg
ouoieg 6mw¢ to S1o€eiblo Tou Ogiov kat n appwvia emedn
givat évtova S1aAuTég SlahlovTal 0To uypd TIoU EMTAAEIPEL
TOUG AVWTEPOUG AEPAYWYOUC, TTPOoKAAWVTAS BAARBN Ku-
piwc ekei. AtydTtepo SlaAutd aépla émwg to Sloéegidio Tou
a{WTOoU KAl TO PWOYEVIO SIEPXOVTAL OTOUG TTEPLPEPIKOUG
agpaywyouc, 61mou MPoKAAOUV PAEYUOVWOEIC LETABOAEC
ota BpoyxtoAa kat Tig KuPeAideg (Eikova 8).

Metd tTnv ékBeon o€ TofIkA aépla f kamvoug, Tpia
KAWVIKA TpdTUTIA Yrmopei va avanmtuxBouv’

Ta oeibla Tou alwTou gival ol cuvnBEGTEPOL KAl KAAU-
TEPA TIEPIYEYPAMMEVOL TTAPAYOVTEC TTOU 0dNnyoLV o€ ofegia
Kat xpdvia veupovikn BAABn. H véoog twv epyatwv oe
OING%%S! gival éva KaAd peNeTNUEVo Tapadetypa. H ekTi-
MWUEVN ETAOIA EMIMTWON TNG VOOOU €ival 5 TTEPIOTATIKA
avd 100.000 epydteg o€ OIAS €TNOiIWG. Ol TEPIOCOTEPEC
TEPIMTWOELC CUMPBaivouv Katd TN TePiodo NG 0odEIdg
(ZentépPploc kat OkTwPp1oc). To dloéeidio Tou alwTtou
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EIKONA 8. Ofcia iomvon kamvou. H akTivoypagia Bwpaka
Seixvel mauvon Tou TolWHaATog Twv Bpdyxwv (BEN0G), acapwg
TIEPIYEYPAMMEVEG HMIKPEG 0JWOEIG OKIAOELG KUPIWG O0TOUG Avw
AoBoUc¢ Kkal emitaon Twv MVEVPOVIKWY ayyeiwv. O aoBeviig
nrav évag avdpag 35 etwv pe oeia elomvor] Kamvou o€ pia
TUPKAy!d OIKEIag.

(NO2) kat 1o teTpoéeidio Tou alwTtou gubBuvovTal yia Tn
BAABN. Na Tpelg Ewg SEKA NUEPES PETA TO YEUIOMA TOU GIAG,
n epéokia {wotpoer mapdyel vitpikd o&eidlo, To omoio
o€ emaQn UE Tov aépa ofeldwveTal PO OXNUATIONS

Xopig copmropoto

Anoppuxtiky Bpoyyoiitida

—> (2-8 gPdopadec)
EK®EXZH ZE
Oionpa avOTEpmV , Amoppaxtikn
TOZIKOYZX | aepayaydv, Bpoypoiitda , A\’-'appm(fn . Bpoyyrolitdo
(Dpeg Emg NUEPES) (npépes bmg shaopiec) (2-8 gPdopadec)
KAIINOYZX T ) ’

[Tvevpoviko otdnpo, ARDS
> (3-30 dpec)

(Muepes £mg efdonddes)

AROQPOKTIK
Avappa 5
vappOoN Bpoyyoritida

(2-8 efdopadec)
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NO2. To NO2 givai oxeTika adidiuto. Metd Tnv €l0mvor
TOU, TO AEPLO PTAVEL OTNV TIEPIPEPELA TOU TTVEUOVA,
OTI0U CUVSEETAL UE UOWP YIA TO OXNUATIOUO VITPIKWVY Kal
vITpwOWV 0&€wv Kat viTpikoL o&eldiov, mou givat loxupd
o&eldwTIKA Ikavd va mpokalécouv cofapri PAAPN Twv
I0TWV. X avTtiBeon pe ta évtova vdatodidiuta aéplia,
OTIWG N Appwvia, N xAwpivn katto Soeidlo Tou Beiou, TO
NO2 eivat Miydtepo epeBioTikd otoug BAevvoydvoug Tng
PIVOG KAl TWV AVWTEPWYV agPAywywv. To agplo mapdayel
Mia KITPIVWTIH TTPOG KAPEOEISH alBaNOiXAN Kal pia TKeN
HUpwAIA cav TNG Appwviag. Ot KAIVIKEG EKONAWOELG TNG
ékBeong oto NO2 e€aptwvTal amd tn CUYKEVTPWON TOU
glomvedevou agpiou kat tn Sidpkela Tng ékBeonc. Tpia
KAWVIKA TTPOTUTIA 1 PACELG akoAouBouv Tnv ékBeon®.
‘O\e¢ ol PACELG PTTOPEL VA UNV EUPAVIOTOUV O €va E-
povwpévo acBevry. H polpaia katdAnén umopei va eivat
TO anmoTtéAeopa kabe otadiou.

O&eia pdon

O&wc, kata tnv Ama ékBean, ol AvBpwrol purmopei va
avanTuéouv SLATAPAXEC TWV AVWTEPWY AEQAYWYWV KAl
opBaluwy, Brixa, SuoTmvola, KOTIWON, KUAVWOT, ELETOUG,
awyomtuon, iAtyyo, umvnAia, ke@alalyia, Slatapaxég
ouvaleOnuaTog Kat amwAela cuveidbnong. Autd Ta eupn-
pata ouvnBw TapEPXOVTAL EVIOC wPwV, AANA Urmopei va
EMPEVOUV YIA APKETEC EBSOMAdEG oUVABWES TapatnpeiTal
TIARPNG AVAPPWON XWPIG EMPAVEIC EMMTWOELS. Katd tnv
€kBeon og LPNAOTEPEC CUYKEVTPWOELC, TO TIVEULIOVIKO
oibnua (n amokaloUpevN «xNUIKr TTVeLpoViTIOON) gival
ouvnONng emmAoKN ota apxika otddia. Ot aoBeveic pmo-
PEi va gival aCUPMTTWHATIKOL TN OTIYUN TNG €KBeoNC, Kal
va avanTtuouv povov apyotepa (o€ 3 €éwg 30 WPECG) TNV
KAWVIKE €lkova Tou cuvdpduou TnG ofeiag avamvevoTi-
K¢ Suoxépelag. Katda tnv oéeia @don, ol acbeveig mou
avVaTTUGOOUV TIVEUMOVIKO 0idnua kat cuvdpopo oéeiag
AVATTVEUOTIKAG SUuoXépelag Tapouctdlouv onUavTIKnA
avanveuoTiky SucAeitoupyia. H umofaipia ogpeiletal
oTIC Sl1aTapaxéC AEPICUOU-AINATWONG WG ATTOTEAECHA
NG Slatapaypévng SUVAUIKAG TWV AEPAYWYWVY KAl TOU
Sl1apeoou Kal KUPeAISIKOU o18rHaToC, 0TN MEIWEVN
SlaxuTikr IKavoTnTa Kal 0Tn pebaiyoo@aipivaipia mou
gugpavietal dtav Ta VITPIKA 16vTa avTidpouv e TNV Alo-
ogaipivn. EppaviCetat ocoBapri petafolikr o§Ewaon Adyw
¢ Sidhuong tou NO2 0Ta CWHATIKA UYPA, E AMOTENECA
TO OXNMATIONO VITPWSOUE KAl VITPIKOU 0&£WC KAaBWE Kat
ASYW NG YOAAKTIKNG 0€£waonC TToU TIPOKUTITEL amd TV
0TIk umoéia. YUOTNUATIKY UTIEPTACN UMOPEL va ival
mapovoa. H avappwon xwpic HakpompOBeoUES EMMTW-
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O€IG €ival ouvnONg, aANa pmopei va eméNBel o Bdvatog o
auto 1o 0Tdd10. Ot aKTIVOAOYIKEG EKONAWOELC OE AUTO
10 0T1dd10 MepIAapPBAvouv To TTVEUUOVIKO oidnua (SnA.
KUPeNMSIKN TTARPWON). Z€ GOOUC EMPBLOVOLY, AUTEC Ol
aAay£g urmoxwpoLV Taxéwg. Ot puoIoAoYIKEG SOKIPATIES
QTTOKAAUTITOUV TNV TAUTOXPOVN TTOPOUCIA TIEPLOPLO TIKWV
Kal aImO@PEAKTIKWY S1aTApaXWV- Ol TTIPWTEC EKONAWvVoVTAL
ME TN METATOTION TNG OTATIKNG KAUTTUANG TTiEONC-OYKOU
TPOC Ta KATw Kal Se€1d. AuTéC ol avwpalieg otadlaka
amokaBiotavtal e autoug mou emifiwvouy. Ta mabo-
AoyoavaTtopikd euprpata, omw¢ kabopilovtal amo Tig
peNéTeC auTtoyiag, mepAapBdvouy onuavTikd KUPeMSIKSO
oidnua kat e€idpwpa, Kabwg kat maxuvon Twv KUPENSIKWY
TOIXWHATWVY UE AEUPOKUTTAPIKEC SINOAOEIC.

Ynoéeia paon

>toug acBeveic Tou TIpoxwpoLv otn SeUTEPN PACH, Ol
puaololoyikég Slatapayég mephapavouy Tnv umoaiuia
O€ NPEWia N HETA KOTTWON KAl AVWUAAIEG TNG TTVEUUOVIKAG
AElToUpYiag amo@PAKTIKOU 1} TTEPLOPIOTIKOU TUTIOU. TO
AKTIVOYPAPIKO TIPOTUTIO CE AUTO TO OTASIO PMOpPE( va
motkiel. Mia @uaololoyikr akTivoypagia Bwpaka givat
mOavr- evToUTolg, £va KEXPOEISEC 1N CAPECG SIKTUWTO
TPOTUTIO BEWpPEITAL XAPAKTNPIOTIKO TNG ATTOPPAKTIKAG
BpoyxioAitidac. MNeplotactakd, amavtatal Pdvov TVeL-
povikn umepdidtaon, cuvriBwg cuvodeudEYN Ao pia
TPOOSEVTIKN f LN AVACTPEYIUN ATO@PAKTIKA Slatapaxn
KaTd T SoKipacia TVEUHOVIKNG AslToupyiag.

Xpovia paon

Metd tnv avdppwon amnd tnv ofeia vooo | o€ acBeveic
XWPI¢ cuunmTwpatoloyia HeTA TNV €KOeon, umopei va
mapatnenBei umotpor 1 véa évapén KAVIKAG voonong
2 ¢w¢ 6 eBSouadec apydtepa. Auth n @Aon XapakTnpi-
Cetal amo tnv mpoodeuTikn évapén Brxa kat duomvolag.
Autoi ol acBeveic umopei va avayvwplobouv og mpwipo
QCUUMTWHATIKG 0TASI0 Ao TNV ERPAVION NTTLAG uTToéal-
piag. Ztnv KAk €€taon SlamoTwveTal TaxUTTvoLa Kat
N MOUOCIKOi pOYXOl KATA TNV aKPOAOHN TWV TIVEUUOVWV.
ExkteTapévn umepmAaoTIKA BPOYXIOATIOA e ONUAVTIKO
€vO0AUAIKO TTOANATTAACIACHO IVWOOUG LIOTOU XWwpIc op-
yavorold mveupovia amavtdral, I8laitepa o€ ekeivoug
pe mpolmdpyov mveupovikd oidnua: Maviwg, autd ta
EUPNUATA PITOPEL VA EUPAVIOTOUV WG APXIKEG EKONAWOELG
TipoyevéoTepnG £kBeonc.

levikd, N TPOYVWon 6CWV EMPBILOVOLV OTTO TNV EICTIVON
ToéIKWV agpiwv 1 Kamvou (Atyotepol amd to éva Tpito
maBaivouv akaplaiwg) eivatl kalr. Mepikoi ouyypageic
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Bewpouv 6TL gival aouviONng n UTTOAEIMUATIKY TIVEUO-
VIKR BAABN 0TN VOOO Twv £pyaTwV o€ GIAG- AANOL EXOUV
npoodlopioel pia eupeia TolkIAia Aeitoupyikwv Slata-
paxwv®, Ot AeITOUPYIKEG aVWHAAIES TTOU TTpoépyovTal
amo Tn Xpovia ékBeon og xaunAd emineda NO2 Sev gival
caeic. H ekmaidevon anmotelei to kAe1di otnv mpoAnyYn
NG vOoou, KaBwe amid PETpa Heiwong Twv emmédwy Tou
NO2 kat xprion eyKekpiuévou eOTTAIGOU AVATTVEUGTIKIG
nmpooTtaciag Oa pelwoouv Tov Kivduvo Tng BAARNG.

7.N600¢ TWV agpaywywv amd opuKT oKovn

H ékBeon o€ 0puUKTH OKOVN KAAOIKA oxeTi(eTal He
TIEPLIOPIOTIKN TTVEUOVOTIAOEI0 AOYW TTAPEYXUMUATIKAG
ivwong (mveupovokoviwon). EvtouTolg, ol okoveg Twv
OPUKTWYV UITOPOUV ETTIONG VA ETTIPEPOUV AVWANIEG OTOUG
MIKPOUC agpaywyouc Kat anmd@paén oTn por) Tou aspas,
H voo0¢ Twv agpaywywv amd OpuUKTH OKOVN avagépeTal
oTtnV evanobeon el0TveSOUEVNG OKOVNG YUPW arrd TOUG
MIKPOUG agpaywyoug, He Kamolou Babuou ivwon. Auth
n Kataotaon MPOSPRAAAEL TTPWTAPXIKA TA AVATIVEUCTI-
KA BpoyxtoAla Kal HEPIKEG POPEG TOUG KUPEMSIKOUG
mépoug Kat xapaktnpiletat amd avénuévo vwdn 10T
OTA TOIXWHATA TWV BPOoyXIoAiWY HE OTEVWOT TOU AuAoU
Kal ouxva ouvodeleTal amd evamdbeon XPWOTIKAC.
JuvnOwg uMapyel pia xpovia @Aeypovwdng andvtnon.
Ta HOPPOANOYIKA XAPAKTNPLIOTIKA gival Slakpltd amod
QUTA TNG AVATIVEUCTIKAG BpoyxloAitidag mou emdyetal
and Tov Kamvo Tou Tolydpou. AuTH n Hop@r TNG vOoOU
TwV BpoyxloAiwv purmopei va GUPPEL Ye TV eloTTVON EVOC
ap1Bpou 16wV avdpyavng okovng, meplapBavopévou Tou
apiavtou, o€eidiou Tou o16rpou, o&eldiou Tou apyiiiou,
TAAK, Hopuapuylwv (mica), muplitiov Kat kdpouvou®,
AVWHOAIEC ATTAVTWVTAL GTOUG N KATTVIOTEC, AANA EUPa-
viCovtal 6uvNB£0TEPA OTOUC EPYATEC KATTVIOTECG LE UPNAN
€kBeon, omdte £vag cuVeEPYIKOC PONOC TOU KamviopaTog
@aivetarmBavocts®, O Fabudg tng iviwong Tou Tolxwua-
TOG TwV BpoyXloAiwv @aiveTtal va cuvdEETal OTEVA |UE TO
@opTio TNG okovNnG. H BAARN twv Bpoyxtoliwv gaivetal
va anmoTeAeil €101KO Seiktn TNG €KBEONC O€ OPUKTH OKOVN.
Yridpxouv Aiyeg StaB€oipeg mMAnpo@opieg wg mpog TNV
maboyéveon TNG vOOOU TWV AEPAYWYWY aTIO OPUKTN
okovn. Exel mpotaBei 611 o1 SUo mapdyovTeg Tou CUE-
TEXOUV €ival n EVTOMIOPEVN CUCOWPEUON OKOVNG Kal N
@Aeypovwdng amavtnon os auth. Meta&ld Twv atopwv
TIoU eKTiBevTAl O OPUKTH OKOVN, N EvalcOnaia og autn
™ BA&PN Twv BpoyxtoAiwv mBavév kabopiletal amd Tnv
€€ATOUIKEVHEVN KAVOTNTA KABAPONE AUTWY TWV Hopi-
WV amo Toug agpaywyouc®. H @Aeypovwdng amdvinon
Tovu eMdAyeTal and Tn okovn mMOavov odnyei og TOMIKN
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mapaywyr wdomolwv mapayovTwy Kal Jop@OyEVESH
™G PAAPNG. H BpoyxioAitida amd opukTr KOV Umopei
Va OUVOSEVETAL E AOPPAKTIKN Slatapayr, av Kal To
KATTVIOMO UE EMAKOAOUBO gUPUONUA CUYXEOLV TNV €p-
MNVEIQ HEPIKWV MEAETWV WE TTPOC auTo. H akTivoypagia
Bwpaka kat n CT uPnAng eukpivelag umopei va deixvouv
ENAXIOTEG AOAPWG TIEPIYEYPAUMEVEC KEXPOEIDEIC OKIATELC.
EAax1oTa gival mepaitépw yvwoTd we TPOg TOUG KAIVIKOUG
KAl OKTIVOAOYIKOUG CUOXETIOMOUC AUTAE TNG Statapaxng
TWV BpoyxIoAiwv.

OEPAMEYTIKH MPOZEITIZH

STIG TIEPIOCOTEPEG IEPUTTWOELG, N CUUTTIECTIKH BpoyXt-
oAitiba Teivel va ival TPOOSEVTIKN e TTITWXH AVTATTOKPION
otn Bepaneia pe BpoyxodiaoTtaktikd. Ta KOpTIKOEISN
pmopei va givat enw@eAn 181aitepa otV MPWIKN @Acn
TNGVOCOU TIPIV TNV avAantuén Un avaoTeéPIuwy SOUIKWY
peTaporwve, dsdopévou OTI N poiovca amo@pPaAén TNG
PONC TOU aépa Pmopei va odnyroel O AVATIVEUOTIKH
QVETTAPKELA Kal BAvaTo. XTnv EPIMTWON TNG CUUMECTIKNAG
BpoyxioAitidag oto mhaiclo pevpatoeldolg apbpitidag
éxel mpotaBei n ouvduacuévn Beparmeia pe evOoPAERLa
KUKAOQWo@auidn®, evw éxel dokipaoBei kat n xopriynon
etanercept (avacTtoléa tou TNF-a)%° kai peBotpe€dtne. H
QVTILETWITION TOU GUVOPOOU CUUTTIECTIKAG BPOYXIOALTI-
Sag peTd peTapooyxevon mepIAARBAveEL TRV TTPOANYN TNG
o&giag amoppIPng ToU POOXEVUATOC YIa TNV ATTOTPOTN
EUPAVIONG TOU cUVSPOUOU O€ CUVOUACUO LIE TN PAPUa-
KEUTIKA TrapépPaon étav autd Slayvwobei. Yrmapyouv
evleielg OTI N evioxuon TNG AVOCOKATAOTOANG UE TNV
TPWIUN évapén aywyng pe tacrolimus™’! kat mycophe-
nolate mofetil’? ] pe amokAeloTéC TWV UTTOSOXEWV TNG
IL-273 pmopoUv va JEIWCOUV TNV EMMTWOoN TNG o&eiag
amoppPng, av Kat Sev @aivetal va mapateivouv Tnv
empPiwon PETA TN HETAUOOXEUON. ANAEG OTPATNYIKEG TTOU
€xouv TPoTaBE( yla TNV QVTIPETWTIION TG amdppiPng Tou
HMOOXEUMATOG €ival N akTIVOBOANON Twv Aeppadévwy, n
eEwowpaTikn wToxnueloBepaneia, n mpo@ULAA&N e
ganciclovir kaBw¢ kat n pebotpe&dtn pe moikila amo-
TeNéopata’™. H xprion Twv oTativv W QApPUAKEUTIKA
aywyn oxetifetal ue pelwpévn Mimtwon tou cuvdpduou
amoPPAKTIKAG BPoyxloAiTidag HeTd amd peTapudoxevuon
mveupova’. Ta teheuTaia Xpovia éxel katadelxOei 011 ot
VEOTEPECG MaKPOAISeC (aliBpopukivn) pmopei va éxouv
EVEPYETIKA ATTOTEAEOUATA OTOUC AoOeveic e BOS petd
HETAUOOXELON TTVEUOVA’®, e TO 35% Twv aoBevwy va
AVTATTOKPIVOVTAL UE Hia péon avénon otnv Tiur tou FEV1
Katd mepimou 14%%. ‘Otav OAeC 01 BEPATIEUTIKES AYWYEC
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amotuyouv Kal o FEV1 embelviwvetal mepartépw, ol aoHe-
veic mpémel va a§loAoyouvTal yla véa HETAPOOXEUON. X
pia Tpoo@aTn HENETN, N EMAVAUETANOOXEUON AOyw BOS
Tapouciace evOApPUVTIKA ATTOTEAECHATA JIE TTIEVTAETH
emPiwon oto 62% Twv acBevwy, Kupiwg o€ auToug oV
urtoARBNKav o€ véa PETAPOOXEVON LETA TTEPIOCOTEPA
amno SUo €tn anod TNV MPpWTN eméufBaon’.

Qc¢mpogtnv o€eia Aowdn BpoyxtoAitida, n CUUNTW-
MATIK QVTIMETWITION AUTAG L€ CUUTTANPWHATIKO 0uyo-
VO Kal emapkn evuddtwon gival cuvribw¢ amapaitntn.
BpoyxodiaotaAtikd, avtiBloTikd, avTlilkoi TapAayovTeS
KOl KOPTIKOOTEPOEISH) GUXVA XPNOLUOTIoIoUVTAL OTN
Beparneia, av kat v éxel amodeiyBei kamolog pdAog yia
aUTA KAt AiyeC ENeYXOUEVEC KAIVIKEG SOKIMEG YIa TNV ATTo-
TENEOUATIKOTNTA TOUG £X0oUV SlevepynBei’®#°, Ocov agopa
N BpoyxloAitida NG BPePIkng NAIKiag, n cuvouaouévn
npwipn Oeparneia pe de§apebalovn kat emvePpivn €xel
TTPOO@ATA TTAPOUCIATEL EVOUPPUVTIKA amoTeAéoATA O
oxéon HE TN xprion Tou KAbe pappdkou Eexwplota®. Au-
Enuéva emimeda Twv KUOTEIVUMKWY AEUKOTPIEVIWY £XOUV
ava@epBei oTIC 1oyeveig AoIUWEELC Kal Og Hia MENETN N
MOVTENOUKAOTN EAATTWOE TA AVATTVEUGTIKA CUUTTTWHATA
HETA BpoyXloAitida amd avamveuoTIKO CUYKUTIAKS 1682,
Ta KOPTIKOOTEPOELIS) CUXVA XPNOIUOTTOOUVTAL EUTIEIPIKA
OTNV TIPOXWPNMEVN VOOO O pia TTpooTadela peiwong
¢ Baputntag TNG amo@pPakTIKAG BpoyxtoAitidag. Mn-
XOAVIKOG AEPIOUOG OTTAvVIa amalteital Umopei va givat
OUWG avaykaiog 6Tav EMKEITAL TTPOIOVOA AVATIVEUCTIKA
QAVETTAPKELO®> 84,

H davikn Bepamneia Tng diaxutng mavPpoyxlohitidag
Sev eival EekaBapiopévn. H epubpopukivn o€ PIKPEG
600¢l¢ (400 to 600 mg nueEPNGiwC) gival N TPOTIUWHEVN
Beparmeia kal €xel TAPOUCIATEL KATIOLO ATTOTEAECHA-
TIKOTNTO®, H guepyeTikn Spdon Twv PakpoAidwy éxel
amodelxBei emapkwg kat oxeTiICETAL PE TNV IKAVOTNTA TOUG
va mapeumodifouv TNV mapaywyr Twv mPo@AeyHovwdwv
KUTTaPOKIVWY, IEpAapBavouévng tng IL-1ikat IL-8, mapad
pe TN Baktnploktévo Spdon Touck. H epubpopukivn
napeumodilel tn xnuelotaia Twv oudeTepdPIAWY, TNV
TTAPAYWYN OUSETEPOPINIKNAG UTTEPOEEIOAONG KAL TNV ENA-
OTOAUTIKH Toug §pacTnEldTNTA Kal PEIWVEL TOV aplOud
Twv oudeTEPOPIAWY 0TO LVYPS Tou BAL petd mpdkAnon
pe gram(-) Baktripia®. Emmpdobeta, n epuBpopukivn
TPOKAAE( peiwon otnv mapaywyn tne BAévvng' 8. Téog, n
epuBpouUKivn éxel SelBei OTI peWWVEL TNV KUKAOPOpPOUGA
Se€apevn Twv T-AepPoKUTTAPWY TToU Pépouv To HLA-DR,
éva SeikTn KUTTAPIKNG evepyoroinong. Metd amd Touhdyt-
OTOV TPEIG UrveC Bepaneia, pumopei va @avei otn CT uPnAng
EUKPIVELAG Hia peiwon oTnv ékTaon Twv piKpwv olwdwv
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OKIAOEWY, 0TN Baputnta TG TAXUVONG YUPW OTTO TOUG
agpaywyoug Kal oTnv éKTaon Twv Buoudtwy PAévvng,
ME avTioTolXn oNUAVTIKA BEATIWON OTNV TTVEUUOVIKA
Aettoupyia’. Ta KOpTIKOOTEPOEISH XpNOlomoloUvTal
ouvnBwg ota BepameuTikd oxrpata, aAAd amouctalouv
oTolxeia mou va umootnpifouv TNV anmoTeAECUATIKOTNTA
Touc. Ta pun oTePOEIS AVTIPAEYHOVWON UITOPEL va £XOUV
KATolo pOAo oTov EAeyX0 TNG BPoyXOpEOLAG TNG VOOOU
JE Tpomomnoinon TNG LETa@opdg USATOC Kal IOVTWVY OTO
€MOAAI0 TWV AEPAYWYWVE, XWPIG va €xouv emixelpnOei
eNeYXOMEVEG HEAETEG e auTd. H TakTikA Xprion Twv (32-
SleyepTwv i TOU BPWHIOUXOU IMPATPOTIIOU TIPETIEL VA
evBappUveTal yla Tnv mpoaywyn tTnG BAEVVOKPOOOWTAG
kaBapong kat Tn PpoyxodlacTtolr] otoug acBeveic pe
QAVOOTPEPIUN EV PEPELVOOO TWV OEPAYWYWV KA WG TUAMA
TNG KABNMEPIVAG UYLEIVAE TWV TTVEVUOVWV. EmimAéov, n Oe-
PATIEID TNG CUVUTIAPXOUCAG TTAPAPPIVOKOATTITIOAG UMopEi
va BonBnoel otov €Aeyxo TNG VOOOU Twv agpaywywv. H
METANOOXEUON TIVEUHOVA €XEL EMIXEIPNOEL O PEPIKOUG
aoBeveic, aAAG UTIAPXOUV AVAPOPEC YIA UTIOTPOTTH TNG
vooou o€ aAopooxeupa aoBevouc®. H mpoyvwaon Tng
adevwpatwdoug BpoyxtoAitidag dev eival EekdBapn. H
Beparmeia yevikd KaTeuBUVETAL GTNV UTTOKEIEVN VOCO OTAV
avayvwpiletal TETOLOG CUCXETIOMOG. Ekeivol o1 aoBeveic
M€ pn TautomoinBgioa umokeipevn attia avTipgetwmiovtat
YEVIKA UE BPOoyX0SI00TAATIKA KAl KOPTIKOOTEPOEISN'. Mo
mpoo@ata, n Bepareia pe epubpouKivn €xel avapepbei
va givalt weéAipun®. To kamvioua maifel kupiapxo poAo
otnv maboyéveon TNG avamveuoTIKAG BpoyXloAitidag kat
n SlakoTmr Tou Kamviopatog oxetifeTal e umoxwpnon
TWV CUPTTTWUATWVY KAl BEATIWON TWV AKTIVOAOYIKWV KAl
(PUCLONOYIKWY avVWHAAwV®, Ta KOPTIKOOTEPOEISH UTTO-
P&l va amaitouvTal oTIG avOeKTIKEG 1 UTTOTPOTIACOUCEC
TMEPIMTWOELG AAAA N SlaKoT Tou Kamvioupatog givat
emPBePANUévn.

H Bepamneia Twv aoBevwv ou ektiBevtal oe NO2
AaAa toékd aépla ) kamvoug mepAapBavel mapako-
AouBnon oTo voookoeio yia 48 wpec, akohouBoupevn
amo eMAVeKTIMAOELG KABE pia 1 Suo gfSopadeg yia 6-8
eBSopadec. Otav epgpaviotei SuoAeitoupyia, n Bepa-
Tiela Ye KopTIKOoTEPOEISN Tpémel va apyilel apeca®. H
Bepaneia pe kopTikooTEPOEISN €xel amodelyBei 611 gival
AMMOTEAECUATIKA OTNV AVTIHETWTION Té00 TG ofeiag
@AoN¢ (MVeUPOVIKO oidnua) 600 Kal TNS XPOVIAS GpAacng
(amo@pakTikn BpoyxloAiTida)*?. Ta KOPTIKOOTEPOEISH
npénel va ouveyifovtal yla touldylotov 8 fSoudadeg,
KaBW¢ avagépovTal UTTOTPOTIEC E TIPWLUN OLOKOTTH TNG
Bepaneiac®. Ta fpoyxodlacTaATika ival eviote amoTeAe-
OHOTIKA, AANG avTIBIOTIKA TIPETTEL VA XPNOIUOTTOIoUVTAl
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povo emi KAVIKIG év&eléne mpémel O€ va kateuBuvovtal
£€VaVTl OLUYKEKPIEVOU TTaBoydvou. Ze mapouaoia pedal-
HOO@AIPIVAIUIAG, TIPETIEL VA XOPNYEITAL KUAVOUV TOU [E-
Buleviou og 660n 2mg/kg evooPAEBia, akohouBolpevn
amnd SOCELC TITAOTIOIOUEVEC CUUPWVA UE TN CUYKEVTPWON
¢ pebaipooaipivng oto aipa®. MNa Toug acbeveic yia
TOUG OTTo{oUG TTPOYPAMATI(ETaL AVOIKTH Bloyia Tveuova
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1 YEVIKN avaloOnaia, HepIKoi TpoTEivouv va pnv xpnot-
poroleital To MpwTto&eidio Tou alwTtou w¢ avalodnTiko
Aoyw mBavnc emdeivwong tng véoou.
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SUMMARY. Bronchiolitis is a generic term applied to a variety of
inflammatory diseases that affect the bronchioles, sparing a consid-
erable portion of the other parenchymal structures, in which both
inflammatory cells and mesenchymal tissue are present. Bronchiolitis
occurs in a variety of clinical settings and may be associated with
large airway disease and parenchymal disease. The symptoms and
signs of bronchiolitis are nonspecific and polymorphous. The course
is usually chronic, but it may be acute or subacute. The advent of
high resolution computerized tomography scan (HRCT) has enabled
the identification of more specific patterns that correlate with the
involvement of the small airways, and it is clinically useful for con-
firmation of suspected bronchiolar lesions. Recently, improvement
has been noted in the prognosis and clinical outcome of the disease
mainly as a result of the application of macrolide treatment. Currently
many clinical trials are in progress aimed at the identification of the
most appropriate treatment for each specific type of bronchiolitis.
Pneumon 2010, 23(1):64-79.

INTRODUCTION

Bronchiolitis is a generic term applied to a variety of inflammatory
diseases that affect the bronchioles, the small airways (i.e., less than 2 mm
in diameter) that do not contain cartilage in their walls. Bronchiolitis may
be defined as a process centred in and around the membranous and/or
respiratory bronchioles, in which inflammatory cells and mesenchymal
tissue are both present, but sparing a considerable portion of the other
parenchymal structures'. Bronchiolitis is common and occurs in a variety of
clinical settings®? (e.g., infections, connective tissue diseases, inhalational
injuries, cigarette smoking and drug reactions, and following stem cell and
solid organ transplantation), and in association with large airway disease**
(e.g., bronchiectasis) and parenchymal disease (e.g., hypersensitivity pneu-
monitis)®. Although bronchiolitis is commonly seen in association with
organizing pneumonia, the main component in that case is parenchymal
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disease and therefore it will not be presented here. This is
areview of the approach to the diagnosis and treatment
of primary bronchiolar disorders.

DIAGNOSTIC APPROACH

A. Anatomic and physiological features
of the bronchioles

In contrast to the bronchi, the bronchioles normally
do not contain cartilage, submucosal glands, or goblet
cells. Cilia are more sparsely distributed in bronchiolar
epithelial cells than in the bronchi, and the bronchiolar
smooth muscle is not under vagal control. Repeated
branching creates a large number of bronchioles arranged
in parallel, resulting in a large total cross-sectional area,
with the result that bronchioles normally contribute little
to total airflow resistance' (Figure 1). Because their walls
are not rigid, the dimensions of the bronchioles change
with the lung volume. They narrow markedly at low lung
volumes, and their contribution to resistance increases
at the level of residual volume (RV). Local peripheral nar-
rowing may decrease the ventilation of a diseased area,
leading to hypoxaemia, although this narrowing may not
produce wheezing or striking increases in the total work
of breathing. For these reasons, pathological narrowing
of the peripheral airways is difficult to detect, and these

o ™
® 084 . .
- -
o L]
=
g, 06 .
= =
= -
= 04
[ ]
g
L ]
_{E 0z -
4] ® e
o *s " »
| I | | =
Trachea Bronchus Bronchiole
vy L L2 T
c:i.._za N ‘qﬁw‘““
< { ”‘F Ter rivi nal
N anchwle

KeSisisnce - Henersiion

FIGURE 1. Location of the chief site of airway resistance. Note
that the intermediate-sized bronchi contribute most of the
resistance, in contrast to the very small airways, due to their
prodigious number and their parallel arrangement.
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airways may be considered a “silent zone” of the lung’.
Despite repeated efforts to design tests for identifying
obstruction in the peripheral airways, no method so far
has been entirely successful.

B. Classification of bronchiolitis

Bronchiolitis can be classified in several ways, according
to its proven or presumed aetiology or to the pulmonary
or systemic diseases with which it is often associateds?, or
based on its histological features®'°. Although an aetiologi-
cal classification is useful for reminding the physician of
when to suspect the presence of bronchiolitis, a scheme
based on the histological characteristics is more valuable
for two reasons: (a) the histological pattern of bronchiolitis
generally shows better correlation with the clinical and
radiological manifestations of the disease than do the
various aetiological factors, and (b) the histological clas-
sification shows better correlation with the natural history
of the disease and its response to treatment. However, the
histological findings are relatively nonspecific and must
therefore be interpreted in the context of the clinical and
radiological findings' (Table 1). Some of the histological

TABLE 1. Classification of bronchiolar disorders

Primary bronchiolar disorders

« constrictive (obliterative) bronchiolitis

+ acute bronchiolitis

- diffuse panbronchiolitis

« respiratory bronchiolitis

« follicular bronchiolitis

+ mineral dust airway disease

- other primary bronchiolar disorders (eg., diffuse aspiration
bronchiolitis, lymphocytic bronchiolitis)

Interstitial lung diseases with a prominent bronchiolar

involvement

« hypersensitivity pneumonitis

- respiratory bronchiolitis-associated interstitial lung disease/
desquamative interstitial pneumonia

« cryptogenic organizing pneumonia (proliferative bronchioli-
tis)

- otherinterstitial diseases (pulmonary Langerhans’cell histio-
cytosis, sarcoidosis, bronchiolocentric interstitial pneumo-
nia)

Bronchiolar involvement in large airway diseases

« chronic bronchitis — chronic obstructive pulmonary disease
(COPD)

+ bronchiectasis

+ asthma

« cystic fibrosis
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patterns of bronchiolitis are distinctive and are therefore
classified by specific descriptive terminology, such as
respiratory bronchiolitis, follicular bronchiolitis, diffuse
panbronchiolitis and obliterative bronchiolitis.

C. Clinical features

The symptoms and signs of bronchiolitis are nonspe-
cificand polymorphous. The course is usually chronic, but
it may be acute or subacute. Pulmonary function tests
most frequently demonstrate an obstructive pattern but
they may also be characterized by a restrictive profile or
they may even be normal in the early phases of disease.
Specific laboratory markers for bronchiolitis have not yet
been identified.

D. Imaging features: high resolution computerized
tomography (HRCT)

High resolution computerized tomography (HRCT)
plays a major role in the diagnosis of bronchiolitis'?. Certain
patterns of abnormality on HRCT are highly suggestive
of the diagnosis, and in many cases the findings on CT
provide the first indication of the presence of small airways
disease. HRCT also provides the most reliable assessment
of both the extent and the severity of disease, and is a
reliable, noninvasive method for assessing response
to treatment without the need for repeated histologi-
cal evaluation. Interpretation of the HRCT findings of
bronchiolitis requires an understanding of the anatomy
of the secondary pulmonary lobule. The final, purely
conducting, bronchiole is the terminal bronchiole. Distal
to terminal bronchioles is the gas-exchanging unit of the
lung, known as acinus (primary pulmonary lobule), com-
prising respiratory bronchioles (that have both alveolated
and nonalveolated walls), alveolar ducts and alveoli. The
bronchioles and their accompanying pulmonary artery
branches are located near the centre of the secondary
pulmonary lobules, and the pulmonary veins are located
in the interlobular septa’. Normal bronchioles cannot be
identified on CT because their diameter is too small (1
mm or less) and their walls are too thin (0.1 mm or less).
The smallest intralobular structures that are visible on
HRCT are the intralobular pulmonary arteries measuring
approximately 0.2 mm in diameter'®, which corresponds
to the level of the tip of the terminal bronchiole and the
first-generation respiratory bronchiole. It is normally
possible to recognize the centrilobular portion as an area
around the tip of the visible intrapulmonary pulmonary
artery on HRCT. Although normal bronchioles cannot
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be visualized, the presence of bronchiolar disease may
resultin direct and indirect visible signs on HRCT?". Direct
signs result from the presence of bronchiolar secretions,
bronchiolar wall thickening, or peribronchiolar inflamma-
tion. Direct signs include centrilobular nodules, branch-
ing or Y-shaped centrilobular opacities (“tree-in-bud”
opacities) and, occasionally, small centrilobular lucencies
due to bronchiolectasis. Centrilobular opacities can be
recognized because they are centred 3 mm or more from
the periphery of the secondary lobule, that is, from the
interlobular septa, pleura, and large pulmonary vessels.
Indirect signs include areas of decreased attenuation and
vascularity (mosaic attenuation and perfusion pattern)
on inspiratory scans and areas of air trapping on HRCT
scans obtained at end expiration™. Centrilobular nodules
are observed in several forms of bronchiolitis, including
infectious bronchiolitis, acute noninfectious bronchiolitis
(e.g., aspiration bronchiolitis) respiratory bronchiolitis,
follicular bronchiolitis and diffuse panbronchiolitis. They
are also common in patients with cellular bronchiolitis
associated with hypersensitivity pneumonitis. A tree-
in-bud pattern is seen most commonly in infectious
bronchiolitis. A mosaic attenuation and perfusion pat-
tern and air trapping on expiratory CT are characteristic
of obliterative (constrictive) bronchiolitis™.

PRIMARY BRONCHIOLAR DISORDERS

1. Constrictive Bronchiolitis [Obliterative Bronchiolitis
(0B), Bronchiolitis Obliterans]

Wilhelm Lange’s original description of “bronchiolitis
obliterans” in 1901 was of two patients with what would
now be termed “cryptogenic organizing pneumonia.” In
1973 Gosink and colleaguesapplied the term “bronchiolitis
obliterans” to a heterogeneous group of patients some
of whom had submucosal and peribronchiolar fibrosis
resulting in extrinsic narrowing and obliteration of the
bronchiolar lumen referred to as constrictive bronchiolitis.
Most of the patients described by these authors most
likely had cryptogenicorganizing pneumonia. In the years
since these reports, theterm “bronchiolitis obliterans” has
been used for a variety of unrelated clinicopathological
conditions. Pathologically, constrictive bronchiolitis is
characterized by a distinctive pattern of submucosal and
peribronchiolar fibrosis resulting ultimately in complete
cicatrization of the bronchiolar lumen. The fibrosing in-
flammatory process surroundsrather than fills the lumen,
resulting in extrinsic compressionand obliteration of the



PNEUMON Number 1, Vol. 23, January - March 2010

airway’. Areas of fibrosis appear patchy and subtle, even
in severely affected patients, and thus the diagnosis can
be missed if the lesions are inadequately sampled, ren-
dering surgical lung biopsy necessary’when histological
confirmation is required. Constrictive bronchiolitis may
result from a number of causes, such as connective tissue
disorders's (most common), infections, inhalational injury,
chronic hypersensitivity pneumonitis, drugs, organ trans-
plantation,and many other conditions, or it may occasion-
ally be idiopathic (cryptogenic) (Table 2). The evidence
supporting some of theseassociations is relatively tenuous
and the documentation consists of case reportsor small
case series. Itis likely that the pathogenetic mechanisms
of constrictive bronchiolitis vary according tothe specific
cause or underlying disease, although it is apparent that
various forms of insult can eventually give rise to a similar
histopathological lesion. Rheumatoid arthritis—associated
constrictive bronchiolitis occurs principally in women
in theirfifth to sixth decades of life, most of whom have

TABLE 2. Conditions Associated with Constrictive Bronchi-
olitis

Postinfectious
Viruses (mainly adenovirus and respiratory syncytial virus,
influenza, parainfluenza), Mycoplasma, Pneumocystis

Connective tissue diseases
Rheumatoid arthritis, Sjégren’s syndrome, eosinophilic fascii-
tis; occasionally systemic lupus erythematosus, scleroderma,
polymyositis and dermatomyositis

Inhalational injury
NO; (silo filler’s lung), SO,, ammonia, chlorine, phosgene,
smoke inhalation, fly ash, volatile butter-flavouring ingredi-
ents (microwave popcorn production workers)

Allograft recipients
Lung, heart-lung, and stem cell transplantation
Drugs
Penicillamine, gold, cocaine, lomustine, etc.
Ingested toxins
Sauropus androgynus (shrub used for weight reduction in
Southeast Asia)

Miscellaneous
Chronic hypersensitivity pneumonitis, multiple carcinoid
tumourlets, ulcerative colitis, gastrooesophageal reflux,
primary biliary cirrhosis, Stevens-Johnson syndrome, chronic
asthma, neuroendocrine cell hyperplasia, paraneoplastic
pemphigus

Cryptogenic (idiopathic)
Rare, usually older women
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long-standing rheumatoid arthritis'>", although in rare
cases pulmonaryabnormalities antedate the rheumatoid
manifestations. Although earlier reports of constrictive
bronchiolitis in rheumatoid arthritis described a rapidly
progressive course that was often fatal, it has recently
become clear that there is considerable heterogeneity
in the rapidity of progression, witha number of patients
deteriorating slowly. Minor and subclinical degrees of
constrictive bronchiolitis are probably present in many
patients with rheumatoid arthritis. Penicillamine therapy
has been implicated as a potential aetiological factorin
some of these patients.

Constrictive bronchiolitis with airflow obstruction has
beenknown to complicate a variety of pulmonary infec-
tions and inhalationalinjury. Viral infections, particularly
those due to childhood respiratory syncytial virus and
adenovirus, have been most frequently implicated. One of
thelong-term complications of postinfectious constrictive
bronchiolitisoccurring in childhood is the development
of the Swyer-James (or MacLeod’s) syndrome. Constric-
tive bronchiolitis after noxious inhalational injury, e.g.,
ammonia, presents as cough and progressive dyspnoea
beginning days to weeks after recovery from the acute
exposure. Patients with allogeneic or autologous bone
marrow transplantation, heart-lung transplantation, or
lung transplantation may develop constrictive bronchi-
olitis as a chronic rejection phenomenon. This problem
is a major threat to long-term survival in these transplant
recipients and may affect up to65% of patients at 5 years
after lung transplantation'®2°, Constrictive bronchiolitis is
the primary cause of late death after lung transplantation.
The clinical features of the syndrome include productive
cough, dyspnoea on exertion with progressive dete-
rioration, and irreversible airflow obstruction, with only
moderate reduction of the diffusing capacity. Arterial
hypoxaemia and hypocapnia are nearly always present.
Confirming the diagnosis of constrictive bronchiolitis in
transplant recipients by transbronchial lung biopsy is
problematic because of the patchy distribution of the
lesions and difficulty in obtaining adequate samples of
bronchioles. Thus, the phenomenon of progressive airway
obstruction in transplant recipients is termed “bronchiolitis
obliterans syndrome” (BOS), which is a clinical diagnosis,
defined physiologically by a decrement in FEV; of 20% or
more below a stable baseline.

The Pathophysiology of Bronchiolitis Obliterans
Syndrome (B0S)?"%

OB/BOS probably results from a primary insult (is-
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chaemia-reperfusion injury, acute rejection, infection,
aspiration, etc.) to the airway epithelium, which may be
either unique and severe or repetitive and less severe, and
either immunological (HLA-antibody driven) or nonim-
munological (innate and adaptive immune response).
This insult upregulates dendritic cells in the epithelium,
attracting more inflammatory cells (at first, lymphocytes)
leading to epithelial damage and inflammation, with
resultant production of chemokines and cytokines (IL-1,
-2,-4,-6,-8,-10, -12, -13, etc.) from the epithelium itself,
smooth muscle cells, macrophages, and neutrophils.
Activated neutrophils may further aggravate epithelial
damage via the production of reactive oxygen species and
metalloproteinases. After an initial inflammatory phase, a
fibroproliferative phase occurs, driven by myriad growth
factors, including platelet-derived growth factor (PDGF),
insulin growth factor (IGF), fibroblast growth factor (FGF),
transforming growth factor-b (TGF-b), endothelin-1 (ET-1),
etc., leading to proliferation of smooth muscle cells and
fibroblasts (myofibroblasts) and eventually resulting in
the deposition of collagen and the typical fibrous, ob-
literative lesions of the airways. Although it was initially
thought that OB/BOS is characterized by a predominantly
neutrophilic airways inflammation with upregulation of
airway IL-8, it is becoming clear that at least two differ-
ent BOS phenotypes can be distinguished, based on the
results achieved with azithromycin as additive treatment
for patients with BOS. Chronic allograft dysfunction may
present as a neutrophilic airways inflammation, starting
rather early after lung transplantation and characterized
by an increase in FEV1 under treatment with azithromy-
cin?®, whereas the other phenotype shows an absence of
neutrophilic airway inflammation, starts rather late after
transplantation and does not respond to azithromycin.
As a consequence, the first phenotype can no longer
be considered as BOS, since BOS is defined as a largely

TINEYMQN Teuyog 50, Topog 230¢, lavoudpiog - Mdptiog 2010

irreversible airways obstruction. It has therefore been
proposed that this phenotype should be renamed as
neutrophilic reversible allograft dysfunction (NRAD),
while the second phenotype truly represents OB/BOS,
or fibrotic BOS (fBOS) (Table 3).

Other causes

Other causes and associates of constrictive bronchi-
olitis that have been identified include neuroendocrine
cell hyperplasia** or multiple carcinoid tumourlets?,
paraneoplastic pemphigus?, inflammatory bowel dis-
ease?, ingestion of uncooked Sauropus androgynus® (a
vegetable with reported weight control properties), gold
therapy, and penicillamine therapy®.Thereare probably
multiple mechanisms through which the lesion of con-
strictive bronchiolitis develops. For example, constrictive
bronchiolitis occurring in patients with paraneoplastic
pemphigus involves deposition of IgG autoantibodies
on the surface of bronchial epithelial cells and lysis of
the acanthoid layer®. When constrictive bronchiolitis
occurs with no identifiable cause, it is referred to as
cryptogenic constrictive bronchiolitis®'. This is rare and
occurs mostly in women. Patients with constrictive bron-
chiolitis present with a persistent cough and worsening
dyspnoea. Basilar inspiratory crackles may be heard on
auscultation of the lungs in some patients. The functional
manifestations of constrictive bronchiolitis®*? are those of
airflow obstruction and air trapping, as demonstrated
by a reduction in FEV, and an increase in RV and the
ratio of RV to total lung capacity (TLC). The TLC is often
normal until the late stages of the disease. The diffusing
capacity is commonly reduced, and there is no signifi-
cant response to bronchodilators®. Chest radiography
in patients with constrictive bronchiolitis demonstrates
normal findings or nonspecific abnormalities, including
peripheral attenuation of the vascular markings and vari-

TABLE 3. Characteristics of the Two Phenotypes of Bronchiolitis Obliterans Syndrome (BOS)

Neutrophilic Reversible Allograft Dysfunction (NRAD)

Fibroproliferative BOS (fBOS)

BAL Excess neutrophils (>15%)
Clinical features
Time of onset

Progression Slow (several years)
Histology
Radiology

Effect of azithromycin

Coarse crackles, increased sputum production
Early after transplantation (<1 yr)

Inflammatory, ends up in fibrosis
Airway wall thickening, mucus plugging, bronchiectasis
Improvement of FEV1 (reversible)

Neutrophils <15%

No crackles, no sputum

Later (>1yr)

Rapid (<6-12 months)

Pure fibrosis (?)

Air trapping, consolidation

No effect on FEV1 (irreversible)
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able degrees of hyperinflation, resulting in flattening of
the diaphragm and increase in the retrosternal airspace.
If serial radiographs areavailable, the progressive increase
in lung volume may be appreciated. Ancillary findings
occasionally include prominent bronchial markings,
bronchiectasis, and nodular or reticulonodular opacities.
HRCT demonstrates sharply defined mosaic (multilobular)
areas of decreased attenuationand vascularity, blood flow
redistribution to normal areas, evidence of air-trapping
(accentuated on expiratory views), peripheral cylindric
bronchiectasis, and bronchial wall thickening®™. Air trap-
ping can be considered abnormal when affecting more
than 25% of the total volume of the lung and not limited
to the superior segment of the lower lobe or the lingula
tip. Although these HRCT findings are not specific for
constrictive bronchiolitis, this constellation of features
can be considered diagnostic in the appropriate clinical
setting'. The radiological finding of a mosaic pattern
of lung attenuation can be due to pulmonary vascular
disease and diffuse parenchymal disease aswell as small
airway disease. Expiratory HRCT imaging and contrasten-
hancement of vasculature can distinguish between these
differential diagnostic possibilities'. Additional features
may be detected on HRCT in constrictive bronchiolitis,
depending on the underlying cause.

2. Acute infectious bronchiolitis

Infection is the most common cause of acute bron-
chiolitis, although infectious causes are more frequent in
children than adults®*. The usual infective agents incrimi-
nated in young children include viruses and Mycoplasma
pneumoniae, organisms that have a propensity to infect
and injure the epithelial cells of the respiratory tract;
however, in older children and adults other bacterial
agents (e.g., Legionella, Chlamydia)**3¢ and fungi (par-
ticularly Aspergillus in immunocompromised patients)
have been identified. Bronchiolitis is usually self-limit-
ing, and complete recovery usually occurs within days
to weeks¥. Bronchiolitis in infancy has been associated
with an increased risk of subsequent wheezing, bronchial
hyperactivity and early childhood asthma® but a direct
link to chronic obstructive pulmonary disease has not
been shown. Histopathological studies of acute infec-
tious bronchiolitis have shownintense acute and chronic
inflammation of the small bronchioles, with the presence
of inflammatory cells, mainly of neutrophils, in the walls of
the bronchioles. There may be associated oedema, as well
as inflammatory exudate and mucus in the bronchiolar
lumen3*4°, These histological findings account for the
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centrilobular nodules and branching opacities (tree-in-
bud pattern) seen on HRCT. Necrosis of the bronchiolar
epithelium with sloughing may occur in severe cases*'.
Biopsy is seldom required for the diagnosis of infectious
bronchiolitis. Acute bronchiolitis is the most common
disease of the lower respiratorytract during the first year
of life and occurs in annual epidemics during the winter
months. In children, the usual presentation is an acute
viral-like illness with mild coryza and sneezing followed
several days later by cough, dyspnoea, tachypnoea, tachy-
cardia, fever, nasalflaring, chest wall retraction, expiratory
wheezing, and, in severe cases, cyanosis. Respiratory
failure is unusual. The clinical presentation of infectious
bronchiolitis in adults is ill defined; no systematic study
of its characteristics has been reported. Most patients
have a history of an upper respiratory tract illness that
precedes the onset of dyspnoea with exertion, cough,
tachypnoea, fever, and wheezing*. Because the small
airways in adults contribute less to total pulmonary re-
sistance, acute infectious bronchiolitis may spare adults
the severe symptoms characteristic of bronchiolitis in
infants. Measles, varicella zoster, and pertussis have
been reported to cause OB in adults. A number of adults
have developed an acute or subacute diffuse ventilatory
obstruction that has occasionally been fatal. Pulmonary
function testing demonstrates the findings of airway ob-
struction. The radiological pattern of acute bronchiolitis
is variable. Chestradiography typically demonstrates hy-
perinflation (due to partial small airway obstruction). Tiny
nodules, linear opacities, patchy ground-glass opacities
and collapse (atelectasis) may sometimes be seen. The
radiographic findings of acute bronchiolitis in infants
and children consist of bronchial wall thickening and
peribronchial (central) areas of consolidation, whereas
in adults*® a bilateral nodular or reticulonodular pattern
may be seen. Progression to bronchopneumonia results
in patchy bilateral areas of consolidation (Figure 2). The
characteristic HRCT findings of infectious bronchiolitis
in adults consist of centrilobular nodules and branching
opacities (tree-in-bud pattern), which is highly suggestive
of infection of the small airways*. It is seen most com-
monly in infectious bronchiolitis, bronchopneumonia,
and endobronchial spreading of mycobacterial infec-
tion. The centrilobular nodules and tree-in-bud pattern
in infectious bronchiolitis tend to be well defined and
usually have a patchy unilateral or bilateral asymmetrical
distribution (Figure 3). The nodules usually measure 2-5
mm in diameter. Progression to bronchopneumonia is
delineated radiographically by 5- to 10-mm diameter
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FIGURE 2. Posteroanterior chest radiograph of a 48 year-old
patient with Mycoplasma bronchiolitis and bronchopneumonia
showing poorly defined nodular opacities and foci of consolida-
tion in the right lower lobe.

airspace nodules and patchy lobular, subsegmental, or
segmental areas of ground-glass opacity or consolida-
tion. Overall, the mortality rate of acute bronchiolitis
is less than 1%. In a small subset of patients, healing
of acute bronchiolitis can lead to fibrous obliteration
of small airways resulting in chronic airflow limitation,
i.e., constrictive bronchiolitis. This phenomenon is seen
most often after adenovirus infection, but also after
measles, pertussis, mycoplasma, influenza A, and other
infections. In some of these cases, unilateral hyperlucent
lung and/or a combination of geographic hyperlucency,
central bronchiectasis, and vascular attenuation may be
seen (Swyer-James syndrome)* (Figure 4). Originally this
disorder was thought to be restricted to one lung and
one lobe, but the advent of CT has made it increasingly
clear that bilateral involvement is the rule rather than an
exception® (Figure 5).

3. Diffuse panbronchiolitis

Diffuse panbronchiolitis is a distinctive chronic in-
flammatory disease of the respiratory bronchioles and
surrounding alveoli, with involvement of the paranasal
sinuses. Histologically, all layers of the walls of the respira-
tory bronchioles are involved (hence, pan-bronchiolitis). It
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FIGURE 3. Tree-in-bud pattern in infectious bronchiolitis. A.
High-resolution CT. B. Coronal maximum-intensity projection
image.

is a disease of unknown aetiology and pathogenesis and
is mainly restricted to Japan but has also been reported
in China and Korea, and a few case reports of the disease
in whites in the United States have appeared®. A familial
predisposition with a significant increase in HLA-Bw544¢
(63%) has been described. The genetic and ethnic back-
ground observed in connection with this unique syndrome
may be explained on the basis of HLA-Bw54 or its related
haplotype being confined primarily to certain Asian
races. HLA-Bw54 is associated with a 13.3-fold increase
in risk for diffuse panbronchiolitis. HLA-Bw54 may also
be a useful marker in the differential diagnosis of diffuse
panbronchiolitis, since the frequency of this haplotype in
the general population is very low (11.8%). Environmental
factors also appear important, since the disorder is very
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FIGURE 4. Chest radiograph of a 40 year-old asymptomatic
man with Swyer-James-MacLeod syndrome, showing hyper-
lucency and decreased vascularity of the left lung, with the
mediastinum shifted to the left, consistent with hypoplastic
left lung with decreased volume.

FIGURE 5. High-resolution CT image of the chest demon-
strating asymmetric patchy lobular air trapping with bilateral
diminished vascularity in the lungs from Swyer-James-Macleod
syndrome.

uncommon in persons of Asian ancestry living abroad.
Diffuse panbronchiolitis is more prevalent in men, with
a 2:1 male-to-female ratio. The peak incidence occurs
between the fourth and seventh decades of life; the
mean age at presentation is 50 years. Neither cigarette
smoking nor occupational exposures have been shown to
be predisposing factors. The usual presenting symptoms
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are chronic cough, expectoration of copious amounts of
purulent sputum and exertional dyspnoea. The majority
of patients (75%-100%) also complain of chronic sinusitis,
suggesting that there may be an underlying abnormal-
ity of ciliary function. The sinus problems often precede
chest symptoms by years or decades. Chest auscultation
may reveal decreased breath sounds with coarse crackles
or wheezing. Digital clubbing is not a feature. The his-
topathological findings in diffuse panbronchiolitis are
characteristic and consist of bronchiolocentric infiltration
with lymphocytes, plasma cells, and foamy histiocytes in
the walls of the respiratory bronchioles, the alveolar ducts,
and, to a lesser extent, the adjacent alveoli®. Intraluminal
aggregates of neutrophils and mucus can be prominent.
The organization of intraluminal exudates may result
in polypoid plugs. In addition, marked increase in the
number of dendritic cells has been found in both the
bronchiolar epithelium and the submucosal tissues of
patients with diffuse panbronchiolitis. Bronchoalveolar
lavage (BAL) fluid analysis reveals marked neutrophilia, a
decreased CD4/CD8 ratio, an increase in absolute number
of the CD8+HLA-DR+ cells and CD3+gammadelta+ cells.
IL-8, leukotriene B4*° and defensins have been reported
to be presentin elevated concentrations in the BAL fluid.
Advanced disease is manifested by secondary ectasia
of the proximal small bronchi. Although this pattern of
bronchiolitis is characteristic of diffuse panbronchiolitis,
almostidentical changes have beendescribed in a broad
range of airway-centred disease processes,including bron-
chiectasis and rheumatoid arthritis—related bronchiolitis.
The most characteristic laboratory feature associated
with diffuse panbronchiolitis is the persistent, marked
elevation of cold haemagglutinin titers, but mycoplasmal
antibody titers are negative. Elevated leukocyte count
and erythrocyte sedimentation rate (ESR) are common.
Rheumatoid factor and serum Ca 19-9 may be elevated.
Immunoglobulin levels are usually normal. In the early
stages of the disease, the sputum generally contains nor-
mal flora, but infection and/or colonization of the airways
with H. influenza, and occasionally with Streptococcus
pneumoniae, Klebsiella pneumoniae, or Staphylococcus
aureus follows. Colonization with Pseudomonas aerugi-
nosa eventually occurs, which appearsto accelerate the
destructive process.Pulmonary function testing generally
demonstrates marked obstructive impairment, with at
least three of the four abnormalities: FEV:/FVC less than
70%, FVCless than 80% of the predicted value, RV greater
than 150% of the predicted value, along with disorders of
arterial blood gases with PO; less than 80 mmHg, with or
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without hypercapnia. In some patients, a superimposed
mild to moderate restriction may also be seen. The dif-
fusing capacity is variably reduced. In general, patients
with diffuse panbronchiolitis exhibit less bronchodilator
responsiveness than do patients with chronic obstructive
pulmonary disease (COPD). On chest radiography, diffuse
panbronchiolitis is characterized by diffusely disseminated
small (up to 5 mm in diameter), ill-defined nodular opaci-
ties, most prominent over the lung bases, and symmetri-
callydistributed. Alternatively, a reticulonodular pattern
may be evident. Mild to moderate hyperinflation may
be seen. Inthe later stages, the radiographic features of
cylindric and cystic bronchiectasis may become evident.
The findings on HRCT are quite characteristic but not spe-
cifically pathognomonic. They include small centrilobular
nodules and branching linear opacities (tree-in-bud
pattern), bronchiolectasis, bronchiectasis, bronchial wall
thickening, and areas of decreased parenchymal attenu-
ation and vascularity®'. Peripheral air trapping is usually
confirmed in expiratory films. The presence of these
findings is related to the stage of the disease; the earliest
manifestation consists of centrilobular nodular opacities,
followed by distal branching opacities (secretion-filled
bronchioles) that connect to the nodules, followed by
cystic dilatation of the nodules (bronchiolectasis) and,
eventually, bronchiectasis. Cystic bronchiectasis may
be seen in the late stage. The natural history of diffuse
panbronchiolitis is characterized by progressive respira-
tory dysfunction with episodic bacterial superinfection,
often with P. aeruginosa. Colonization with P. aeruginosa
appears to be associated with a worse prognosis. In one
study, the 10-year survival rate for those infected with
the organism was only 12% as compared with 73% for
those who remained uninfected®. In advanced disease,
patients succumb to chronic respiratory failure and cor
pulmonale leading to death.

4., Respiratory bronchiolitis

Exposure to cigarette smoke results in various changes
in the bronchioles, ranging from potentially reversible
inflammatory reactions to fixed scarring. Respiratory
bronchiolitisis a distinct pathological entity, first described
by Niewoehner and colleagues, almost exclusively found
in cigarette smokers. Rarely, respiratory bronchiolitis may
occur in nonsmokers with other inhalational exposures,
particularly asbestos dust. Respiratory bronchiolitis is
identifiable histologically in virtually all smokers, but
typically is not associated with symptoms of functional
impairment. On occasion, respiratory bronchiolitis can
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be extensive, with diffuse parenchymal lung infiltrates,
and may be accompanied by symptoms and functional
evidence of lung disease, a syndrome referred to as res-
piratory bronchiolitis—associated interstitial lung disease
(RB-ILD)®. Respiratory bronchiolitis is characterized his-
tologically by intraluminal and peribronchiolar airspace
accumulation of alveolar macrophages containing a fine
brown cytoplasmic pigment (smoker’s macrophages). This
pigmentation most likely represents the metabolites of
cigarette smoke. Other common findings include mild
chronic inflammation and fibrosis of the bronchiolar
walls, mild peribronchiolar mononuclear inflammatory
infiltrate, and mild peribronchiolar fibrosis**. The intensity
of macrophage pigmentation and of peribronchiolar fibro-
sis correlates with the number of pack-years smoked. By
definition, respiratory bronchiolitis is not associated with
symptoms, with the exception of a “smoker’scough”. It is
found incidentally in lung specimens of asymptomatic
cigarette smokers. Respiratory bronchiolitis currently is
thought to be a possible precursor to chronic lung disease
in heavy smokers. Chest radiographs are usually normal,
with no clear evidence of lung infiltrates or apparent
airway abnormalities. Because the patients are almost
always smokers, the radiograph may demonstrate find-
ings of emphysema or bronchial wall thickening. Given
the histological findings, poorly defined small nodular
opacities or poorly defined areas of ground-glass opac-
ity may be present in some patients. HRCT is usually
normal or shows only centrilobular emphysema, but
when abnormalities are present, the findings consist of
poorly defined centrilobular micronodules (3-5 mm in
diameter) with ground-glass rather than soft tissue at-
tenuation or patchy bilateral ground-glass opacities®>.
These abnormalities can be diffuse, but most commonly
involve predominantly or exclusively the upper lobes
(Figure 6). The main differential diagnosis of respiratory
bronchiolitis on HRCT is hypersensitivity pneumonitis,
which also usually manifests with poorly defined centri-
lobular nodules and ground-glass opacities that can be
diffuse, but tend to involve mainly the lower lung zones.
Another common manifestation of hypersensitivity pneu-
monitis is the presence of focal air trapping, frequently
restricted to secondary pulmonary nodules. Upper lobe
predominance of centrilobular nodules and association
with emphysema favour the diagnosis of respiratory
bronchiolitis; diffuse parenchymal involvement, mainly in
the lower lobes, with areas of lobular air trapping is more
consistent with hypersensitivity pneumonitis. However,
more important for the differential diagnosis is the history
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FIGURE 6. High-resolution CT image of the lung showing dif-
fuse, poorly defined centrilobular nodules (arrows). In acute
respiratory bronchiolitis the nodular opacities tend to be more
poorly circumscribed than in chronic bronchiolitis, where the
centrilobular nodular opacities and branched tubular opacities
tend to be better circumscribed.

of either possible exposure to organic dust or of cigarette
smoking. Cigarette smokers have a lower prevalence of
hypersensitivity pneumonitis than nonsmokers. BAL yields
increased cellularity in hypersensitivity pneumonitis, than
in smokers. The increased cellularity is due to an increase
in macrophages and (to a lesser degree) lymphocytes.
The diagnosis is usually made on surgical biopsy, which
demonstrates the characteristic pigmented “smoker’s
macrophages”. There is an overlap between RB-ILD and
desquamative interstitial pneumonitis (DIP). Some authors
suggest that RB-ILD is a precursor of DIP or a less severe
form of the same fundamental lesion®¢.

5. Follicular bronchiolitis

Follicular bronchiolitis is characterized histologically
by the presence of hyperplastic lymphoid follicles with
reactive germinal centres distributed along bronchovas-
cular bundles (in the walls of bronchioles, and, to some
extent, along bronchi, interlobular septa and pleura).
It represents lymphoid hyperplasia in response to an
extrinsic immune stimulus or altered systemic immune
response. It has been described in primary pulmonary
lymphoid hyperplasia or as a secondary event in patients
with bronchiectasis affecting proximal large airways, and
in association with connective tissue diseases® (particu-
larly rheumatoid arthritis and Sjégren’s syndrome), im-
munodeficiency syndromes including AIDS, pulmonary
infections, or ill-defined hypersensitivity reactions?®.
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Follicular bronchiolitis has been reported in patients
with common acquired hypogammaglobulinaemia, in
whom there is a higher incidence of lymphoproliferative
disease. In patients with primary lymphoid hyperplasia,
peribronchiolar lymphocytic infiltration into the intersti-
tium often accompanies the peribronchiolar lymphoid
aggregates and overlaps with lymphoid interstitial pneu-
monia. Most patients complain of slowly progressive
exertional dyspnoea. Variable pulmonary functional
impairment has been reported, including obstructive,
restrictive, and mixed patterns. The predominant finding
on chest radiography is bilateral, small nodular, or reticu-
lonodular infiltrates with intrathoracic adenopathy, but
the appearance may be normal. The cardinal features of
follicular bronchiolitis on HRCT consist of centrilobular
nodules measuring 3-12 mm in diameter, associated with
peribronchial nodules and patchy areas of ground-glass
opacity. Nodules and ground-glass opacities are gener-
ally bilateral and diffuse in distribution*®. Mild bronchial
dilatation with wall thickening is seen in some cases
(Figure 7). Mosaic perfusion, pleural effusion and areas
of honeycombing are not seen.

6. Bronchiolitis related to toxic gases or fumes

The inhalation of fumes (fine particulates), toxic gases,
mists, or organic material constitutes a significantindustrial
and environmental hazard in many settings. Exposure can
result in acute lung injury with subtle or severe clinical
iliness; bronchiolitis may be either the major manifesta-
tion or a minor component of such injury. Because they
are highly soluble, irritants such as sulfur dioxide and
ammonia dissolve in the lining fluid of the upper airways,
where they cause the primary damage. Less soluble gases
such as nitrous oxide (NO2) and phosgene pass into
the peripheral airways, where they cause inflammatory
changes in the bronchioles and alveoli (Figure 8).

After exposure to toxic fumes, three clinical patterns
may develop’.

The oxides of nitrogen are the most common and
best-described gaseous agents known to cause acute and
chronic lung injury. Silo filler's disease is a well-studied
example. The estimated annual incidence of silo filler’s
disease®®s! is 5 cases per 100,000 silo associated farm
workers per year. Most cases occur during the harvest
period (September and October). NO2 and nitrogen
tetroxide are responsible for the injury. For 3-10 days
after a silo has been filled, the fresh silage produces
nitric oxide (NO), which on contact with air oxidizes to
form NO2. NO2 is relatively insoluble, and after inhala-
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FIGURE 7. A 65 year-old patient suffering from follicular bron-
chiolitis secondary to rheumatoid arthritis. High-resolution CT
image through the lower lung zones demonstrating multiple
well-defined nodules in a centrilobular distribution, several
of which are clustered (thin arrows). Mild interlobular septal
thickening (thick arrows) is also depicted.

tion, the gas reaches the periphery of the lung, where
it combines with water to form nitric and nitrous acids,
which are powerful oxidants capable of causing severe
tissue injury. Unlike highly water-soluble gases, such as
ammonia, chlorine, and sulfur dioxide, NO2 is less irritating
to the mucous membranes of the nasal and upper airways.
The gas produces a yellow-brown haze and has an acrid,
ammonia-like odour. Clinical manifestations of exposure
to NO2 depend on the concentration of the inhaled gas

FIGURE 8. Acute smoke inhalation. Chest radiograph showing
bronchial wall thickening (arrow), poorly defined small nodular
opacitie,s mainly in the upper lobes, and prominence of the
pulmonary vessels. The patient was a 35 year-old man with
acute smoke inhalation from a home fire.

and the duration of exposure. Three clinical patterns or
phases may follow exposure®, although all the phases
may not appear in an individual patient. Progression to
death may be an outcome at any stage.
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Acute Phase

Acutely, during milder exposure, people may develop
upper airway and visual disturbances, cough, dyspnoea,
fatigue, cyanosis, vomiting, haemoptysis, hypoxaemia,
vertigo, somnolence, headache, emotional difficulties,
and loss of consciousness. These findings usually resolve
within hours, but they may persist for several weeks;
complete recovery without obvious sequelae is usually
observed. At higher concentrations of exposure, pul-
monary oedema (so-called, “chemical pneumonitis”)
is a frequent complication in the early stages. Patients
may be asymptomatic at the time of exposure, only to
develop later (after 3 to 30 hours) the clinical picture of
severe acute respiratory distress syndrome. During this
acute phase, patients who develop pulmonary oedema
and acute respiratory distress syndrome have significant
pulmonary dysfunction. Hypoxaemia is secondary to
ventilation-perfusion mismatching as a result of altered
airway dynamics and interstitial and alveolar oedema,
impaired diffusing capacity, and methaemoglobinaemia
that occurs when nitrate ions react with haemoglobin.
Severe metabolic acidosis occurs because of the NO2
dissolving in body fluids, resulting in formation of nitrous
and nitric acids, and lactic acidosis resulting from tissue
hypoxia. Systemic hypertension may be present. Recovery
without long-term sequelae is usual, but death may occur
at this stage. The radiographic manifestations during this
stage include pulmonary oedema (i.e., alveolar filling). In
survivors, these changes subside rapidly. Physiological
studies reveal the simultaneous occurrence of restrictive
and obstructive ventilatory defects; the former is manifest
as a shift in the static pressure-volume curve downward
and to the right. These abnormalities gradually resolve in
survivors. Histopathological findings, as determined from
autopsy studies, include marked intra-alveolar oedema
and exudation, and thickening of the alveolar walls with
lymphocytic cellular infiltrates.

Subacute Phase

In patients who progress to the second phase, physi-
ological disturbances include hypoxaemia at rest or with
exercise, and associated restrictive or obstructive pulmo-
nary function abnormalities. The radiographic pattern
in this late stage may be variable. A normal appearance
may be seen on the chest film, but a miliary, or discretely
nodular, pattern is thought to be characteristic of OB. Oc-
casionally, only pulmonary hyperinflation is seen, usually
accompanied by a progressive and irreversible obstructive
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ventilatory defect detected on lung function testing.

Chronic Phase

After recovery from the acuteillness, or even in patients
with no initial symptoms following exposure, recurrence
or new onset of clinical iliness may be seen 2 to 6 weeks
later. This phase is characterized by the progressive onset
of cough and dyspnoea. These patients may be identified
in an early, asymptomatic stage from the appearance of
mild hypoxaemia. Tachypnoea is present, with crackles
on lung auscultation. Widespread proliferative bronchi-
olitis with marked intraluminal fibrous tissue prolifera-
tion arising in the bronchiolar wall (without organizing
pneumonia) is found, especially in those with preceding
pulmonary oedema, although these findings may occur
as the initial manifestation of earlier exposure.

In general, although less than one third of people ex-
posed die in the acute phase, the prognosis for survivors
of toxic gas or fume inhalation is good. Some authors have
suggested that lasting pulmonary disability is uncom-
mon in silo filler's disease; others have identified a wide
variety of functional derangements®2, What functional
abnormalities result from chronic, low-level exposure to
NO2 is not clear. Education is the key in preventing this
disease, since simple measures to reduce the NO2 levels
in the specific situation, and use of approved respiratory
protection equipment will eliminate the risk of injury.

7. Mineral Dust Airway Disease (MDAD)

Mineral dust exposure is classically associated with
restrictivelung disease due to parenchymal fibrosis (pneu-
moconiosis). However, mineral dusts can also produce ab-
normalities in the small airways and airflow obstruction®,
Mineral dust airway disease (MDAD) refers to deposition
of inhaled dust around the small airways, with some as-
sociated fibrosis. This condition primarily affects respira-
tory bronchioles and sometimes alveolar ducts, causing
increased fibrous tissue in the walls of the bronchioles
with luminal narrowing, and is often accompanied by pig-
ment deposition®*. There isusually a chronic inflammatory
response. The morphological featuresare distinguishable
from respiratory bronchiolitis induced by tobacco smoke.
This form of bronchiolar disease may occur with inhala-
tion of a number of inorganic dusts, including asbestos,
iron oxide, aluminum oxide, talc, mica, silica, silicate, and
coal®. Abnormalities are observed in nonsmokers, but
occur most commonly in heavily exposed workers who
are also cigarette smokers, so that a synergistic role for
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cigarette smoking appears likely®s®”, The degree of fibrosis
in the bronchiolar wall appearsto be closely linked to lo-
cal dust burden. This type of bronchiolar lesion appears
to be a specific marker for mineral dust exposure. Little
information is available regarding the pathogenesis of
mineral dust airway disease. It has been suggested that
the two factors involved are local dust accumulation
and the inflammatory response to the dust. Among
subjects exposed to mineral dusts, susceptibility to this
bronchiolarlesion may be determined by the individual
ability to clear these particles from the airways®. The
inflammatory response induced by the dust probably
leads to local production of fibrogenic factorsinvolved
in the morphogenesis of this lesion. Mineral dust bron-
chiolitis may be associated with an obstructive defect,
although cigarette smoking with resultant emphysema
have confounded the interpretation of some studies in
this regard. Chest radiography and HRCT may demonstrate
tiny ill-defined punctate opacities but little else is known
regarding the clinical and radiological correlates of this
bronchiolar disorder.

THERAPEUTIC APPROACH

In most clinical settings, constrictive bronchiolitis tends
to be progressive and poorly responsive to treatment
with bronchodilators. Corticosteroids may be of benefit,
mainly during the early stage of the disease before the
development of irreversible structural changes$, as the
progressive airflow limitation may result in respiratory
failure and death. In cases of constrictive bronchiolitis sec-
ondary to rheumatoid arthritis, combination therapy with
intravenous cyclophosphamide has been proposed®; the
administration of etanercept (tumour necrosis factor [TNF]-
ainhibitor)®® and methotrexate has also been evaluated.
Management of posttransplant BOS involves prevention
of acute graft rejection in order to avert the occurrence
of the syndrome, in combination with pharmacological
intervention once it is diagnosed. There is evidence to
suggest that augmentation of immunosuppression with
early initiation of tacrolimus’®”' and mycophenolate
mofetil’? or IL-2 receptor blockers might reduce the
incidence of acute rejection; however, this does not ap-
pear to prolong life after transplantation. Other strategies
that have been proposed for the management of acute
rejection are total lymphoid irradiation, extracorporeal
photochemotherapy, ganciclovir prophylaxis and meth-
otrexate, with variable results’. Use of statin medications
has been associated with a reduced incidence of BOS
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syndrome after lung transplantation”. In recent years, it
has been shown that the newer macrolides (azithromycin)
may have a beneficial effect in patients with BOS after
lung transplantation’, with 35% of patients responding
to azithromycin treatment with a mean increase in FEV1
of approximately 14%?2. When all the medical treatments
discussed above have no beneficial effect, and the FEV1
further deteriorates, patients should qualify for retrans-
plantation. In a recent series, retransplantation for BOS
has shown encouraging results, with a 62% survival after
5 yrs, mostly in patients undergoing retransplantation
over 2 years after the first transplant”’.

Symptomatic treatment of acute infectious bronchi-
olitis with supplemental oxygen and adequate hydration
is usually necessary. Bronchodilators, antibiotics, antiviral
agents, and corticosteroids are frequently used in man-
agement, although no role has been proven for them
and few controlled clinical trials on their efficacy have
been performed’®72%, For treatment of bronchiolitis in
infancy, early combined therapy with dexamethasone
and epinephrine has recently shown promising results
compared with either drug used alone?®'. Elevated levels
of cysteinyl leukotrienes have been reported in viral
infections, and in one study the LRA montelukast was
shown to reduce respiratory symptoms after respiratory
syncytial virus bronchiolitis®2. Corticosteroids are often
used empirically in progressive disease in an attempt
to reduce the severity of OB. Mechanical ventilation is
rarely required, but it may be necessary if progressive
respiratory failure ensues®84,

The optimal treatment for diffuse panbronchiolitis is
unclear. Low-dose erythromycin (400-600 mg a day) is
the preferred therapy and has shown some efficacy®. The
beneficial effect of macrolides has been well established
and is related to their ability to impair the production
of proinflammatory cytokines, including IL-1iand IL-8,
rather than to their bactericidal effect®. Erythromycin
impairs neutrophil chemotaxis, neutrophil superoxide
production, and neutrophil-derived elastolytic activity,
and it decreases the number of neutrophils in BAL fluid
following challenge with gram-negative bacteria®. In ad-
dition, erythromycin may produce a reduction in mucus
production®8, Finally, erythromycin has been shown to
reduce the circulating pool of T lymphocytes bearing
HLA-DR, a marker of cellular activation. After at least 3
months of therapy, a reduction in the extent of small
nodular opacities, the severity of ‘periairways’ thickening,
and the extent of mucus plugging can be seen on HRCT
scanning, with a corresponding significantimprovement
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in lung function". Corticosteroids are commonly used in
treatment regimens, although there is a lack of evidence
supporting their efficacy. Nonsteroidal anti-inflamma-
tory drugs (NSAIDs) may have a role in controlling the
bronchorrhoea associated with this disease by altering
airway epithelial ion and water transport®, although
no controlled trials with NSAIDs have been performed.
The routine use of $2-agonists or ipratropium bromide
should be encouraged to promote mucociliary clearance
and bronchodilation in patients with a component of
reversible airway disease, and as a part of routine pul-
monary toilet. In addition, treatment of coexisting sinus
disease may help in the control of airway disease. Lung
transplantation has been used in some patients, but
there are reports of disease recurrence in the allograft
of one patient®. The prognostic implications of follicular
bronchiolitis are unclear. Treatment is generally directed
to the underlying disease when such association is rec-
ognized. Patients with no identifiable underlying cause
have generally been treated with bronchodilators and
corticosteroids®'. More recently, erythromycin therapy has
been reported to be of benefit®. Smoking plays a major
role in the pathogenesis of respiratory bronchiolitis, and
smoking cessation has been associated with resolution of
the symptoms and improvement in the radiological and
pathophysiological abnormalities®. Corticosteroids may
be required in refractory or recurrent cases, but smoking
cessation should definitely be encouraged.

The treatment of patients exposed to NO2 or other
toxic gases or fumes should include observation in the
hospital for 48 hours, followed by evaluation at weekly
or biweekly intervals for 6 to 8 weeks. When dysfunc-
tion occurs, treatment with corticosteroids should be
started immediately®®. Corticosteroid therapy has been
demonstrated to be useful in the management of both
the acute phase (pulmonary oedema) and the late phase
(OB)*. Corticosteroids should be continued for a minimum
of 8 weeks, since relapses have been reported with the
earlier cessation of therapy®*. Bronchodilators are occa-
sionally helpful, but antibiotics should be used only when
clinically indicated, when they should be directed at a
specific pathogen. If methaemoglobinaemia is present,
methylene blue should be administered at a dose of 2
mg/kg intravenously, followed by doses titrated according
to the concentration of methaemoglobin in the blood®.
For patients in whom this diagnosis is suspected, and
for whom open lung biopsy or general anaesthesia is
planned, some have suggested that nitrous oxide not be
used as an anesthetic because of concern that it might
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lead to disease progression.
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