


OmoladNMOTE TVEUMOVIK) VOOOG TIPOKUTITEL QMO ML VEOYVLKN QVATVEUOTIKN Slatapoayx ovoudletal xpovia
TlVEUIOVOTIAOELAL.

H BAN amoteAel tn ouvtputtiky mAEloPndia TwV MEPUTTWOEWV XPOVLAC TIVEUUOVOTIAOELOG ATOTOKO VEOYVLKAG
QVATIVEVOTIKN G SLatapaynic.

Itig HMNA, ennpealet 10.000-15.000 Bpédn etnoiwg, ocuuneplthapBavouevwy nepimov to 40% twv Ppedwv ue
Bapog yévvnong Uikpotepo amnod 1000 ypappapla, i 1o 45% o0cwv yevvnBnkav o nAtkia kbnong <29 efdouddwv.

H BIMA amoteAel €va ono Ta Mo ONUAVTIKA ETTOKOAoUOa TG TPowpoTNTAS.

I Jensen EA, et al. Birth Defects Res A Clin Mol Teratol. 2014;100:145-57. |

MNapapével éva enipovo mpoBAnpa kabwg n mpoodog otn veoyvikh dpovtida £xel BEATLWOEL TA ATIOTEAECHUATA KOl
Vv erPBiwon twv pkpotepwyv Bpedwv Ta omoia avantiooouv cuxvotepa BMA.

KaBwg av&avetal n emiBiwon, Ba pnmopovoe kaveig va poBAEPel 6TL n BMNA Ba pnopoloe eniong va avénO«l.

I Stoll BJ, et al. JAMIA2015;314:1039-51. l




To 1967, o Northway nepléypae yia mpwtn ¢opa tn Bpoyxomveupovikn Suomhacia (BMNA) wg acBévela twv
TIVEULLOVWY O€ TIPOwpPa. BpEdn, Ta omola anattoloav MAPOTETAUEVO UNXAVIKO AEPLOUO Kal emiBiwvay amnod To
oUVOPOUO AVATIVEUOTLKAG SUOXEPELAC.

Ao ToTEe, €XeL yivel pa adlakomnn npoonabeia yla tnv Katavonon tng naboduatoloyiag tng BMA kot tnv
QVATITUEN AMOTEAECUATIKWY HEBOSWV yLa TNV mpoAnyn kat tn Bepamneia TnG.

AUo Sekaetieg apyotepa, ot idlol cuyypadeic StamioTwaoav OTL KAVIKA ONUOVTIKA OVATIVEUOTIKA OUUIMTTWHOTO
KoL AELTOUPYIKEG avwHaAieg mapépevav otnv edpnPeia ko otnv mpwipn evAAKN {wn o€ pla KoopTn emllwvtwy
arnod BMA, umodnAwvovtag OTL 0 TVEUUOVIKOC TPAUHATIOMOC VWPLG otn {wr) Unopet va €xel dta Blou cuvEnELeG.

Northway WH et al. New England Journal of Medicine. 1967;276:357—68.
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FIGURE 1 | Neonatal hyperoxia disrupts postnatal alveolar development in the lung. Representative tissue slides (H&E stains) of newborn mouse
lung exposed to room air or 100% oxygen from birth to PN10. Thickened... Expand



Postnatal risk factors

« Congenital and nosocomial infections

« Oxygen toxicity

« Mechanical ventilation (volu- and barotrauma)

Prenatal risk factors ’ . » Malnutrition
» Fetal inflammatory response Predisposition « Persistent Ductus arteriosus
* Amnion infection « Genetic background | Fiuid overload

« Growth restriction/retardation * Prematurity

+Hormonal deficiency
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Ye Bpédn yévvnong 501-1500 ypayp, n ouxvotnta tng BMA pewwdnke anod 47% os 21% pe:

v anoduyn ¢ SlaocwAnvwaong

TNV ULOBETNON VEWV 0pLwV TTAAULKAG 0EU LETPLAG

TNV MPWLKN XPron cuveXoUg BeTIKN G Ttieong aepaywywv pécw CPAP, high-flow nasal cannula
TNV €L0AYWYN TNG TPOYEVVNTIKAG BEpAmelag Ue OTEPOELSN

KOlL TNG LETAYEVVNTIKAG Xopnynong entdaveloSpaoTikol mapdayovTa.

Birenbaum HJ, et al. Pediatrics. 2009;123:44-50.

IApepa, Ta veoyva emiBlwvouv otabepd o nAkieg kUnong 23 €wg 26 gRSopAdwv — ovtag 8 €wg 10 eBfdouadeg
veotepa amno ta Bpédn ota omnola mpwtomneplypadtnke n BMNA.

H ouxvotnta epdaviong BMA petall twv Bpedwv mou yevvhBnkav petd tnv 32n efdopdda kunong €xeL yivel
OHEANTEQ OTA CUYXPOVO VEOYVLKA KEVTPOL.

Inuepa, n BMNA spdaviletal kupiwg os Bpédn kKatw Twv 29 eTwv €BSopnadwv KUNONG.

Baraldi E, et al. New England Journal of Medicine. 2007;357:1946—1955.




[MOAQLOTEPOC OPLOUOC

NeOTEPOC OPLOUOC

ExteTapévn
kataotpodr Kat ivwon

‘Hrua ) mapoSIKA aPXLKr) VAIVEUOTIKY) SuoXEpELa

Baraldi E, et al. New England Journal of Medicine. 2007;357:1946—1955.
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2 UVETIWC

O ¢awvotumoc tne BMA €xeL e€eAyOel amo pLa LVOKUOTLKH) VOOO TTOU EMNPEAlEL T
oY Lpa mpowpa Bpedn oe pLa dStatapaxn TN MAPEYXUUOTIKAC AVATTTUENC KoL TNG
SUOPUBLLOPEVNC YYELAKNC OLVATITUENC TTOU eTNPEALEL KUPLlwe BpEdn mou yevvRBnkov
TPV aro TNV NAkia kUnong twv 29 eBdopdadwv.

Gilfillan M, et al. BMJ. 2021;375:n1974. "
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Me tnVv erBlwon Twv EALPETIKA TIPWLLWY VEOYVWYV £XOUV TIPOKU P EL VEOL LNXOVLOUOL TTVEU LOVLKAG BAGBNC.
H KAWLKN glkova Kal Ta TTaBoAOYLKA XOPAKTNPLOTIKA TNG TIVEUUOVLKAG TIPooBoANC €xouv aAAdéel Babla, av Kol n
duokn LoTtopla kot n €kBaor tng otnv eviAkn {wn elvatl akoun o peyaio Babuo ayvwota.

OL ooBapég popdeg TnG BMA gival AlyOTEPO GUXVEC KL £XOUV AVTIKATAOTAOEL Ao NMIOTEPEC LOPPEC IOV
epdavilovral o ouxva Kabwg n erPlwon Twv EAPETIKA TIPOWPWV Bpedwv €xel auinbel onUAVTIKA.
-=> ApopoAoyouUv véoug dpOIoUg aVTIMETWITIONG Kal BgpaTreiag.

Avotuxwg, oto apeAbov €xouv xpnouomnolnOel dStaddopot oplopot TG BAM kot auto cuvéBaAe otn petafAntotnta
TWV XOPAKTNPLOTIKWY TwV TANBUoUWV Ttou avadEépovtal o SLadOopPETIKEG LEAETEG.

Baraldi E, et al. New England Journal of Medicine. 2007;357:1946-1955.
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Fig. 6.1 The figure shows the proportion of infants who require supplemental oxygen during the first 16 weeks for
each stratum of gestational age (GA). Varying proportions of infants require oxygen supplementation at different
time points during the first 4 weeks after birth with increasing proportions at lower gestations. Most infants have an
initial decline in the need for supplemental oxygen, but the proportion of infants requiring supplemental oxygen
increases after the first week, peaks between weeks 2 and 4, and remains elevated for several weeks. This is more
evident among infants of lower GA. Dashed lines show the proportion of infants classified as having bronchopulmo-
nary dysplasia (BPD) based on their need for oxygen at 36 weeks PMA for each 2-week GA stratum. (Data from 1735
infants of 23-30 weeks GA admitted to the neonatal intensive care unit of Holtz Children’s Hospital of the Jackson
Health System/University of Miami during the years 2005-2015. The proportion of infants receiving supplemental
oxygen is calculated from the infants alive at each postnatal age.)
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Fig. 6.2 The figure shows the incidence of bronchopulmonary dysplasia (BPD) according to each diagnostic cri-
teria of BPD across different gestational ages. A small proportion of infants require oxygen continuously during
the first 28 days. A considerably greater proportion of infants need oxygen at day 28 or longer than 28 days. This
is particularly evident in the lower GA groups. Nearly two-thirds of those infants remain oxygen-dependent at 36
weeks postmenstrual age (PMA) and about one-third of them need an oxygen concentration of 30% or higher.
(Data from 1735 infants of 23-30 weeks GA admitted to the neonatal intensive care unit of Holtz Children’s Hospital
of the Jackson Health System/University of Miami during the years 2005-2015 who were alive at 36 weeks postmen-
strual age.)



Table 6.1 NATIONAL INSTITUTES OF HEALTH WORKSHOP DEFINITION OF
BRONCHOPULMONARY DYSPLASIA

Gestational Age <32 Weeks 232 Weeks

Time point of assessment 36 Weeks PMA or discharge to home, which- >28 days but <56 days postnatal age
ever comes first or discharge to home, whichever
comes first

Treatment With Oxygen Concentration >21% for At Least 28 Days Plus

Mild BPD Breathing room air at 36 weeks PMA or dis- Breathing room air by 56 days post-
charge, whichever comes first natal age or discharge, whichever
comes first
Moderate BPD Need for <30% oxygen at 36 weeks PMA or Need for <30% oxygen at 56 days
discharge, whichever comes first postnatal age or discharge, which-
ever comes first
Severe BPD Need for =30% oxygen and/or positive pres- Need for =30% oxygen and/or posi-
sure (PPV or NCPAP) at 36 weeks PMA or tive pressure (PPV or NCPAP) at
discharge, whichever comes first 56 days postnatal age or discharge,

whichever comes first

BPD, Bronchopulmonary dysplasia; NCPAF, nasal continuous positive airway pressure; PMA, postmenstrual age;
PPV, positive-pressure ventilation.

Reprinted with permission of the American Thoracic Society. Copyright © 2018 American Thoracic Society. Adapted
from Jobe AH, Bancalari E. Bronchopulmonary dysplasia. Am J Respir Crit Care Med. 2001;163(7):1723-1729. The
American Journal of Respiratory and Critical Care Medicine is an official journal of the American Thoracic Society.

Mua tpoomaBeLa cUYKPLONG TWV
Stadopwv oplopwv BMA ailet tov koMo
yla va koBoplotel motot and autoug
propoLv va npoPAEPouy pe peyalltepn
akpiBela ta pakpompoBeoua
anoteAéopata o€ pwPA mou eENABav ano
TNV apxikn voonAeia.



Walsh 2004
Physiological definition

NIH 2018 definition
An infant =32 weeks' GA with persistent radiographic findings of

parenchymal lung disease who requires respiratory support at 36
weeks’ PMA for =3 days to maintain arterial 0z saturation 90-95%

An infant <32 weeks’ GA IMV CPAP,NIPPV, NC1- NC
who at 36 weeks’ PMA NC=3LPM 2LPM ILPM
s ) eitherrequires IMV/CPA- Grade | 0.21 0.22-029  0.22-0.7
NOtHa 1967 Shnuanise P/Fi0220.3 or fails to Gradell 021 022029 203 20.7
Defined BPD by Dependent on maintain Q. saturation @ | | ——————mm—mmmm -
progressive clinical, supplemental >90% in for 30 mins Grademl >021 =03
radiographic and oxygen at36 following oxygen Gradellla Death >4 days of life <36 weeks' PMA from
histological changes weeks PMA reduction test respiratory failure
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Tooley 1979 NIH 2001 definition Jensen 2019

Radiographic Fi02> 0.21 for 228 days Infants <32 weeks' GA:

abnormality of the Infants < 32 weeks’ GA: Grade per support at 36 weeks’ PMA

lung at 30 days Grade per support at 36 weeks' PMA or discharge or discharge

Pa02 <60 mmHg Infants >32 weeks’ GA Grade I: NC flow <2 LPM

ZLZA al I:|C02 Grade per support at DOL 56 or discharge Grade lI: NC flow >2 LPM, CPAP or NIPPV

mmHg RA: Mild BPD Grade llI: Invasive mechanical ventilation
Oxygen dependent i ol BED
at 30 days of life K502 ModArats
Fi02 >0.3 and/or CPAP and /or IMV: Severe BPD
j
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Gilfillan M, et al. BMJ. 2021;375:n1974.



Table 2 Comparison between the predictive value of criteria selected to closely replicate the NICHD definition of BPD? and
alternative parameters as tested by Jensen et al using a population of 2677 infants =32 weeks*?

Treatment with the following support at 36 weeks PMA or at Predictive accuracy of
discharge, whichever comes first definition (c-statistic)
RA:
Mild BPD: = | NCS2LPM
Mortalit
21% FiOy Mortality y
for z 28 CPAP i
dc;r i NC 22LPM :IPPV IMV :Z;T:;ES moderate
y . Fi0, PO 45 severe
No BPD:no | Fi0p <0.3 morbidity
z0.3 NDI
28 day
assessment
Moderat
NIH 2001 definition | Mild BPD BFE}DEH" © Severe BPD 0741 0727
Jensenetal
, Grade 3
alternative No BPD Grade 1 BPD Grade 2 BPD BPD 0.785* 0.747*
definition

Shaded boxes represent criteria selected by Jensen et al to closely match the NICHD definition. Nasal cannula flow =2
liters/minute (LPM) was used as a surrogate for CPAP or non-invasive pressure ventilation. *P<0.001 in comparison with NIH
2001 definition, PMA=post-menstrual age; RA=room air; NC=nasal cannula; LPM=liters per minute; FiO7=fractional inspired
oxygen concentration; nCPAP=nasal continuous positive airway pressure; NIPPY=nasal intermittent positive pressure
ventilation; IMV= invasive mechanical ventilation; NDl=neurodevelopmental impairment defined as a Bayley Scales of Infant
and Toddler Development, 3rd edition, cognitive or motor composite score <85, Gross Motor Function Classification System
level greater than or equal to 2, bilateral blindness and/or severe hearing impairment that cannot be corrected with



Emti tou mapovtog, n BMA nioteveToL OTL TPOKUTITEL ATTO TOV CUVOUAOUO AVATITUELAKNG VW PLLOTNTOG,
TPOUHATLONOU, GAEYHOVNC, ETILOKEUNC KAl EMOVAWONC.

Elval amapaitnTteg oL TPOTOTOLACELS 0TOV OpLoUO TNG BMA, dedopévwy Twv aAAAYWV OTLG KALVIKEC
TIPAKTIKEG TNC povadag eviaTikng Beparmeiog veoyvwy He TV Apodo Tou XPOvou Kol Tou TAnbuaouou

TWV VEOYVWV TIoU €TLBLWVEL.




 HBIMA ennpealel ta mpowpa veoyva HE XNAO BAapog yévvnong

* EAadpwc Mo cuxva o€ APPEVEC, Kaukaolac GUARC
*  KANnpPOVOULKOTNTA: ONLOVTIKO POAO OTNV NAOOYEVELA TNC.

Bhandari V et al. Pediatrics. 2006;117:1901—6.

* [lpowpotnta, KATVIOUQ, TtpoeKAAUP Lo, XaNAR KOWWVLKOOLKOVOULKH KOTAoTaoN.

Baraldi E, et al. New England Journal of Medicine. 2007;357:1946-1955.
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H emuBiwon twv eaLpETIKA MPOWPWY VEOYVWV AIMOTEAEL TTOPAYOVTA KIVSUVOU yLa TIVEUMOVLKN BAGBN akOUN KOl OV OVOTIVEETOL O OEPAG
TOU SwHATIOU TTOU €XEL WG ATIOTEAECUA ONUAVTIKA LPNAOGTEPN €kBeon o 0€UYOVO OTOV OVATITUGCOUEVO TIVEUOVA OE CUYKPLON LE QUTH
TIOU CUVAVTATOL 0T HATPA.

Baraldi E, et al. New England Journal of Medicine. 2007;357:1946-1955.




MeAetoUpevol Brodeiktec BMA

Marker category

Growth factors/vascular
integrity markers/nitric
oxide pathway

markers12 80 &

Cytokines and pro-
inflammatory

molecules?? % &1 &

Epithelial or fibrotic
markers'? &0 &

Oxidant injury markers™

Proteomic signatures™

Metabolomic

signatures™

Specimen

Cord blocd

Blood

TA

Blood

TA

TA

Blood

TA

TA

Ampnietic fluid

Cordblood

TA

Pattern conferring increased risk for BPD or BPD-PH
Elevated: endostatin; decreased: Ang1, PIGF
Elevated: VEGF, PDGF-BE, BMP-10, FGF-19, HGF2

Decreased: L-arginine, Ang1, FGF-T8, PDGF-AAR
Increased: Ang 2, nitrites

Decreazed: VEGF. elevated: VEGF receptor

Elevated: IL-1B, IL-6, IL-8, E-selectin, IFNy, GCSF
Decreased: IL-17, RANTES, TMF-(, soluble L-selectin, MCP-1

Elevated: IL-6, IL-8, NF-kB, MCP-1, MCP-2, MCP-3, IL-1B:ILRA ratic

Elevated: MMP-8, MMP-9/TIMP-1, TGFB
Decreased: TIMP-2, MMP-2, NGAL

Elevated: TGFR, KL-6, MMP/TIMP-1

Elevated: elastase, myeloperaxidase, xanthine cxidase, catalase,
total sulfhydryls, epithelial lining carbonyls, 3-chlorotyrosine,
malondialdehyde

Increased: surfactant protein-AZ2, annexin-3, calcium and integrin
binding protsin-1,

Decreased: leukocyte elastase inhibiter, caleyphosine

Increased: leucinic acid, byproducts of fatty acid oxidation
Decreased: DHEAS, s-adenosylmethicnine

Increased: oxylipins, PGE1, PGEZ, PGF2a, 8- and 13-HOTE, 9- and
13-HODE, and 9- and 13-KODE

Decreased: sphingomyelins, phospholipids®

Increased: byproducts of fatty acid oxidation and estrogen and
testosterone synthesis®® histidine, glutamic acid, citrulline,
glycine and iscleucine, acyl carnitines (fatty acid oxidatien),
sphingaolipids, sphingomyelin C18:1 and C22:3,
lysophosphatidylcheolingds

Volatile organic compounds detected by “electronic nose™s7?

Microbiomic patterns™

Gene expression

patterns’? &

Epigenetic markers™

TA

Blood

TA

Blood

Increased: Enterobactetiae, Ureaplasma, Staphylococeus
Decreased: Lactobacillus

Increased: inflammatory response genes, C044, phosphorus
oxygen lyase activity, connective tissue mast cells
Decreased: T cell receptor related activation genes

Elevated: miR-34a
Decreased: miR-876-3p, miR-378b, miR-20a-50. +miR-20b-3p,
miR-1254, miR-1252-5p

Elevated: miR-219

Ang=angicpoietin; BMP=bone morphogenic protein; DHEAs=dehydroepiandrosterone sulfate; FGF=fibroblast growth factor
GCSF=granulocyte colony stimulating factor HGF=hepatocyte growth facter: HOTE/HODE/KODE=oxoo<ctadecadiencic acids
resulting from fatty acid oxidation; IFN=interferon: IL=interieukin; KL-&=Krebs von den Lungen-6; MCP=monocyte

Gilfillan M, et al. BMJ. 2021;375:n1974.

Davidson LM, et al. J Clin Med. 2017;6(1):4.




H BMA 6ev gival amAwG L TTVEULOVLKI VOOOC, OAAQ pLaL
oUOTNMATIKA TTABNnon pe dta Blou EMUTTWOELG OTNV UYELD KoL
TNV oLotnTa {WNRCS TwV EVNALKWV.

Davidson LM, et al. J Clin Med. 2017;6:4.

Yriapxel oodwc avaykn ylo ONOKANPWUEVEC, SLETILOTNUOVLKEC
EPEUVNTLKEC Kol KALVIKEC LeEAETEC, TOoO otn MEG 600 Kalt yLa
HokpompoBeopun mapakoAolOnon avtwyv Twv Ppedwv.

Higgins RD et al. J Pediatr. 2018;197:300-8.




MoKkpoXpOVLIEG AVATIVEUOTIKEG ETLITTWOELG

*  Tamadld pe 1otoptkd BMA €xouv eppévouoa anodpaln TG pong Tou agpa ot SOKLUACLES
TIVEUOVLKN G Agttoupylac.

Fakhoury KF, et al. Pediatrics. 2010;125:e1441—-e1447

*  Je Mo HeAETn tapakoAouBnong 11 etwv, ta tpowpa Bpedn eixav LELWHUEVN TIVEULOVLKI AELTOUPYLO KOl
auENUEVN AVATIVEUOTLKN voonpotnta, elOWKA ekeiva pe BMA.

Fawke J, et al. American journal of respiratory and critical care medicine. 2010;182(2):237-45.

*  Auvénuévn mBavotnta epdaviong acbuartog, (OR =1,73, 95% Cl = 1,43-2,09), xwpig nwowodlAkn
dAeyuovn.

Sun T, et al. World J Pediatr. 2023,;19(6):549-556.

*  OreviAwkeg pe BIMA €xouv Bpebel otL exouv HELWMUEVN TIVEU LOVLKN Asttoupvta HLELWUEVN AVTOXN OTNV
Aoknon Kal Uropel va StatpExouv auEnuévo kivbuvo epdaviong xpoviag anodpokTKig
TIVEULOVOTIAOELOG.

Davidson LM, et al. Journal of Clinical Medicine. 2017;6(1):4.

*  HyounAdtepn avaloyia FEV1/FVC otnv nAkia Twv 7 ETWV CUOCXETIOTNKE e CUVOPOUO ETILKAAUYNG
aoBpatoc-XAnN kat XAN og nAwia 45 eTwv.

Gilfillan M, et al. BMJ. 2021;375:n1974.
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FIGURE 3. Theoretical model of lung function over the lifespan for healthy individuals and after bronchopulmonary dysplasia.
Adapted from [84] and [57].

Baraldi et al. N Engl J Med 2007; 357:1946-1955




MoakpoxpOViIEC AVOTIVEUGTLKEC ETLITTWOELG

!

e  Auénuévn evaloOnoia og MVEUUOVIKEG AOLUWEELG, LELWHEVN OVOXN OTNV ACKNON KOL TIVEU LOVLKNA
UTIEPTOLON.

Homan TD, et al. Respir Care. 2021;66(10):1618-1629.

*  OLevhAwkeg mou emBiwoav tng BPD avadEépouv MePLOGOTEPA AVATIVEUCTIKA GUUITTWLOTAL KOl
£XOUV LELWHEVN QVOTIVEUOTLKA AELToupyla o€ oUyKpLon HE TNV opada eAEyxou.

*  DAoMKEG AAAQYEG TWV MVEVUOVWV €ival epdavelG 0TNV AKTWVOAOYLKN QTIELKOVLON TTOU cUoXeTi{ovTal
OTEVA LE TN AELTOUPYLKNA EKTITWON TWV TIVEULLOVWV.

*  Ta avamnmveuoTikad mpofAnpata eival peyaAUtepa oTLG TiLo 0oBapEG HopdEC TG VOoOU.

Gough A, et al. Chest. 2012;141:1554-67.




MoakpoxpOViIEC AVOTIVEUGTLKEC ETLITTWOELG

'8
* H pewpévn dtaBeoun entpavela yo avtaldayn agpiwv avtavakAdtol o Helwon
OTLC LETPNOELG LKavOTNTag Sltaxuong kot aduvapia avénong autng ent doknonc.

Vrijlandt EJ, et al. Am J Respir Crit Care Med. 2006 ;173 ( 8 ): 890 - 6.

* JMOVIOTEPQ, TIEPLOPLOTLKN TIVEUHOVOTIAOELAL.

Thungvist P, et al. Pediatr Pulmonol 2018; 53: 64-72.

Bui DS, et al. Am J Respir Crit Care Med 2017; 196: 39-46.

*  Melwpévo naxoc dtadpaypatoc.

Yeung T, et al. Chest. 2023;163(2):324-331.




Screening avomVEUOTIKWYV enttAokwv BMA

. O MPOCUUMTWHATLKOG EAEYXOC VLA ATTODPAKTIKI) VOGO OlEPAYWYWV UIOPEL va Eekvroel e Tn AN LoTopLKOU MPowpoTNTAC KAl
OVOTTIVEUOTLIKWY CUUMTWHATWV.

. O TePLOBLKOC EAEYXOG TNG TIVEU LOVIKN G AELTOUPYLAG VL0 OCGOUG £XOUV LOTOPLKO TIPOWPOTNTAC UITOPEL val €lval XprioLUOG oTNV
avixveuon avenaiobntwv aAAaywv oTnV MVEUOVLIKH AELToupyia.

. Ma eKEVOUC LE ETUTAXUVOUEVEG LELWOELG TNG TIVEULIOVLKAG AsLToupyiag, n anelkovion Ba punopoloe va e€eTaoTEL yLla TNV
0€LOAOYNON TIVEUUOVIKWY OAAQyWV OTIWE KUOTIKEG aAAayEC N TILOAVEC BpoyXeEKTAOLEG.

. OLnapoyxol Ba mpénel va evBappuUvouv TN amoduyn AOLUWEEWY TOU AVATIVEUCTIKOU HECW OlVOOOTIOLONG KATA TNG yPLING Kal Tou
TIVEULOVLOKOKKOU.

. Otav epdaviotolV avamveUOTIKEG AOLUWEELG, N £yKalpn Beparmeia Umopel va MepPLOPlOEL MEPALTEPW UELWOELG TNG TIVEUOVLIKAG
Aettoupyiac.

. OL mapoyxol purmopouv miong va cuuBalouv kKaBopLoTikd ot cuvtayoypddnon KATAAANAwY GapUAKwWY CUVTHPNGCNG TNG AVATIVONG
Kat otn Stacdalion ¢ PEATLOTNC XPONG TWV ELCTIVEOUEVWV GOPUAKWY (TT.X. Xprion agpoBalduwy K.ATL).



Makpoxpovieg Kapdiayyelakeég EmLMTwoeLG o€ BMA

 Ta Bpédn pe BMA Statpgxouv upnAotepo kivbuvo va avamntuéouv mveupovikn untéptaon (PH) kat
kapdlakn SuocAeltoupylia.

* OuLaoBeveic pe BMA kat PH €xouv onuavtika upnAotepn voonpotnta Kat Bvnolpotnta og cUykpLon
pe aoBeveic pe BMA xwpic PH --=> Bvnowotnta £wg kot 50%.

*  50% twv Bpedpwv pe petpla/cofapn BMA otig 36 efdopnddec PMA €xouv LELWUEVO KAAGHQL
e€wBnong de€lag kowiag otnv nxokapdloypadia oe cuykplon He BpEdn xwplc / Amia BMA.

* Hun ¢duclohoyikn anodoon tou puokapdiou TG aplotepng KoWAlag cuoyxetileTal emiong Ye TN
cofapotnta tng BMA.

* Qg ek toUTOU, cuviotatol UPnAog deiktng urtodiag, evepyog EAeyxog Kal amoteAeopatikn dlaxeiplon
¢ KapSiakng SuoAeltoupyiag os Bpedn pe pétplo/cofapn BMNA.

Davidson LM, et al. J Clin Med. 2017;6(1):4




TABLE 1 | Adult Phenotypes of Bronchopulmonary Dysplasia

Adult Phenaotype Clinical Aspects Potential Diagnastic Findings
Asthma-like Recurrent episodic wheezing Reduced FEV,/FVC ratio
symptoms Recurrent cough Reduced FEV,
Nocturnal awakenings due to cough or Relatively low frequency of bronchodilator response on
dyspnea spiromna-try18
Poor symptomatic response to Rates of methacholine challenge positivity unclear®*
bronchodilators Imaging evidence of mosaicism, gas trapping, or airway
thickening
Emphysema Dyspnea on exertion Reduced FEV,/FVC ratio
Diminished exercise capacity Reduced FEV,
Wheezing Elevated RV and TLC
Reduced Dico
Imaging findings of centrilobular emphysema,
hyperexpansion, gas trapping, or bullous disease
Pulmonary Dyspnea on exertion Echocardiographic findings of elevated pulmonary

hypertension

Diminished exercise capacity
Clinical signs of right heart failure, such
as lower extremity edema

artery pressure
Right ventricular systolic dysfunction =+ dilation
Elevated pulmonary artery pressures on right heart
catheterization
Enlarged main pulmonary artery on CT imaging
Reduced Dico

Dico = diffusion capacity of carbon monoxide; RV = residual volume; TLC = total lung capacity.

Davidson LM, et al. J Clin Med. 2017;6(1):4




Makpoxpovie¢ NEUPOAOYLKEC ETLITTWOELC o€ BMA

*  Aebopévou Tou £XOBpLkol eEwunTpLlou EPLBAAAOVTOC VLA TNV AVATITUEN TOU eYKEDAAOU, 0 OUYKPLON E TO PUGCLKO
nePLBAAAOV 0T UATPA, TA TIPOWP BPEPN YEVIKA £xouv TPodLABEaN yLa KOKN VEUpoavamTuilakn EkBaaon.

EkTOC and aAloug mpokaBoplopévoug mapayovteg, n BMNA ennpedlel SUCUEVWE TN VEUPOAOYLKI] ELKOVA TWV IPOWPWV

Bpedwv:

*  XapunAotepn nepipetpo KepaAng

*  EykedpoaAikn moapdaiuon

*  XaunAOTEPEC YVWOTLKEG KoL YAWOOLKEG SeELOTNTEG.

*  Hmapatetapévn avanveuoTLKh umootnpLEn BeTkAg tieong, n evdokollakn atpoppayia Baduov -1V €xouv BpeBbetl
OTL elval TPOYVWOTLKOL TapAyoVTEG Slatapayuevng veupoavarntuén o BMA.

*  Auénuévoc kivbuvog yla eykedaAlkn mapaAuon Kot avarntuélokn kabuotépnon, xapunAotepo |Q, HELWUEVEG
EKTEAEOTIKEC AELTOUPYLEC, TTPOKANTIKEG CUUTIEPLPOPEC, KABUOTEPHOELG OTNV EKPPACTLKA Kol AEKTLKI) avAmtTuén TG
YAwaooog.

Trittmann JK, et al. European journal of pediatrics. 2013;172(9):1173-80.




MpoAnyn BMA KO[L_ﬂf[p@LuEQ nqpsuBéZq;éLq

*  H o amoteAeopatiki oTpatnyLkn ya tnv mpoAnyn tng BMA eival n amoduyn tou akpaiou mpoéwpou
TOKETOU.

* QOT000, €AV 0 MPOWPOC TOKETOG €lval avanodeuKTog, MpeMeL va S00el mpoooxr 0TouG UNTPLKOUG Kol
TIPWLHOUG LETAYEVVNTLKOUC TIOPAYOVTEG KLvOUVOU Ttou Ba pimopouoav va LELWOOUV ToV Kiviuvo 1 TN

coBapotnta tng BMNA oe e€atpetikd npowpa Bpedn.

Trittmann JK, et al. European journal of pediatrics. 2013;172:1173-80.




Mpog to mapodv, n uovn cadng ocvotaon, Pe Baon pla avaAuon HEPOVWHEVWY aoBsevwv oktw RCTs, eival va
EEKLVNOEL N ouveEXAG TtapakoAouBnon Tou SpO2 AUECWE LETA TN YEVVNON KAl vVa TITAOTIOLNOEL TO CUUMANPWUATIKO
o€uyovo yla va emitevyBet pEtpnon Sp02 >80% katd 5 Aemtd {wng 6e60UEVNC TNG CUOXETIONG HETAEL TNG UTtoELaG

O€ 0UTO TO XPOVLKO ONUELO Kal TNG auénuévng BvnouotnTag.

Oei JL et al. Arch Dis Child Fetal Neonatal Ed.2018;103:F446-54.

Agdopéva amnod tn peAétn Neonatal Oxygenation Prospective Meta-analysis €6€l€av 6tL n xprion Tou XapnAotepou
oTOX0U (85-89%) cuoxetiotnke pe auvénuévo kivbuvo Bvnaouotntag pv ano tnv €€odo (RR 1,17, 95% Cl 1,04 €wg
1,31, P=0,01).

H xprion tou otoxou uPnAotepou kopeapoU (91-95%) Sev BpéBnke va oxeTileTal He avénuévn cuxvotnTa
eudaviong BMNA.

Askie LM, et al. Cochrane Database Syst Rev.2017;4:CD011190.

EMOMEVWC, CUVLOTATOL N XPr 0N CUUTANPWHOTIKOU 0EUYOVOU LLE KOPECUO OTOXO EVTOC
Tou gVpouc 90-95% yia BpEdn mou to xpeLdlovtodl.



H mpoyevvntikn Beparmeio Le KOPTIKOOTEPOELSN UIMOPEL VA BEATLWOEL TNV WPLUOTNTA TWV TIVEUUOVWV Kal va
HELWOEL TN VEOYVIKN BVNOLUOTNTA KAl TLG ETUITAOKEG.

H mpoyevvnTikn Beparmeio pHe KOPTIKOOTEPOELSN £XeL avadepBel OTL LELWVEL TA TOCOOTA Bvnolpdtntac o Bpédn
NALKiag kKUnong 23 €éwg 25 efdopadwv.

QoT1600, oL em{wVTeC £xouv LPNAOTEPO TTocooTa BMA.
H petayevvntikn de€apeBalovn Ba npemnel va tpoopiletal yia ta Bpedn mou dlatpexouv tov uPnAotepo kivbuvo
avantuéng BMA kot ta omola mapapévouy e€apTnEVA ATTO TOV UNXOVLKO AEPLOUO TTEPAV TwV 21 nuepwv tnE IwWAC.

Gilfillan M, et al. BMJ. 2021;375:n1974.
Roberts D, et al. Cochrane Database Syst Rev. 2017;(3):CD004454.

Onland W, et al. Am J Perinatol. 2011;28:33-44
Carlo WA, et al. JAMA. 2011,306:2348-58.



MpoAnyn BMA kot mpwLUEC napeuﬁdoaq*
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To UNTPLKO KATIVLOHLA TIPOKAAEL:

*  Mewwpevn FEV1, pelwpévn MIVEUOVLKN EVOOTIKOTNTA, auEnpEvo Kivobuvo voonAeiag yior AoLpwEELC
TOU QVATIVEUOTLKOU Kol aAUENUEVO ETUITOAACHO TtadLkoU cuplypoU Kol dcBpuatod.

*  To UNTPLKO KATIVIOMO AVAYVWPILOTNKE WE VA aVEEAPTNTOC TTAPAYOVTAC LETAYEVECTEPNG
QVOTIVEUOTIKAG VOO POTNTAC KATA TOV TPWTO XPOVvo TS {wNG.

* Hxopriynon cupmnnpwpdtwy Brrapivng C mou xopnyeital og EYKUEC YUVAIKEG UTOPEL VOL LELWOEL TOV
CUPLYUO oTnVv nALKia Tou 1 £€TOUG O€ VEOYEVVNTO TWV OTIOLWV OL NTEPEG ATOV KOTIVIOTPLEG.

McEvoy CT, et al. Paediatr Respir Rev. 2017;21:27-33

McEvoy CT, et al. JAMA. 2014,;311:2074-82
Keller RL, et al. J Pediatr. 2017;187:89-97.



* Hyxpnon Alyotepo emepPatikng xoprnynong empoveloSpaocTIKWY CUCXETIOTNKE UE TN XAUNAOTEPN
niiBavotnta Bavatou f BIMNA otic 36 efdopadeg petaeupnvoppoikng nAtkiac (xopnyeital katd tn
SldpKeLla TNG auBOpUNTNG AVATIVONG LECW EVOC NULAKOUTITOU KABETApa ) EVOC cwARva
Tpododoaoiag mou tomoBEeTELTAL OTOV AEPAYWYO N LE TEXVLKN YPNYOPNC AOCWANVWOoNg).

*  Me autov tov Tpomno, anodelyetal 0 EMEUPATIKOC LNXOVIKOC OEPLOUOC.

Isayama T, et al. JAMA. 2016;316:611-24.

* H KaAUTEPN OTPATNYLKA YLO AVATIVEUOTLKHN UTtooTthpLlén Ba e€aptnBel amod to otadlo avamtuénc Kat
TNV Kataotoon tpavpatiopou (RDS, Aolpwén, urtormAacia kot AAAEC TTVEULOVLIKEG TTaONOELC)
HEMOVWHEVWV Bpedwv.

* TaBpédn avamtvooouv Alyotepo cuxva BMA eav dev StacwAnvwBouv katd tn dLdpkeLa Tng
Oepaneiog toug otn MENN. Keller RL et al. J Pediatr. 2017;187:89-97.




MpOAnyn BMNA Kot PGWUEG MapepBATELST

e OLpetayevvnTIkEG AopwéeLg avéavouv tov kivduvo avamtuéng BMA.

* Ta Bpédn mou €xouv onatpio OPLung Evapéng €xouv peyoAltepn SLAPKELO LNXOAVIKOU QEPLOUOU
Kall elval o mbavo va avartuéouv BMA.

e O €Aeyxoc tng Aolpwéng, n Helwon TNG SLAPKELOG LNXAVIKOU aepLopoU Kot n amoduyn Aolpwéng
TIOU OXETLIETOAL JLE TOV AVATIVEUOTAPO UITOPEL VA LELWOEL TA TTOGOOTA TOu BIMA.

Stoll BJ, et al. Pediatrics. 2002;110(2 Pt 1):285-91.




NpdAnyn BMA kat mpwIHEG TapeUPAOELCT
OS50

H Brtapivn A peiwoe ta moocootd evéovoookopelakng BMA.

Tyson JE, etal. N EnglJ Med. 1999;340:1962-8.

Aev tapatnpnBnkav wotoco Sladopec avadopka HE TIG EMaKOAoUBOEC voonAeleg, TNV avaykn
ofuyovoBeparmeiag A avadopLkd LE TO VEUPOAVATITUELOKO AmtOTEAECHA 0TNV NALKIa 18-22 pnvwv.

Ambalavanan N, et al. Pediatrics. 2005;115:e249-54.

H kadeivn mou xpnolonolriBnKe yLa tTnv amnvola TN mpowpotnTOC 1 PV armo TNV anocwAnvwon (Stapeon
NALKia 3 NUEPWV KATA TNV €vapén) cUOXETIOTNKE HE PeELwUEVO Kivoduvo BIMA, Bavato [ avamnnpia o€ nAkia
18-21 pnvwv.

Schmidt B, et al. N Engl J Med. 2006;354:2112-21.
Schmidt B, et al. N Engl J Med. 2007;357:1893-902.

TNV nAkia twv 11 eTwv, N VeEoyvikn xopnynon Kadeivng CUOXETIOTNKE UE LELWHEVO KIVOUVO KIVNTIKNAC
Sduolettoupyiac.

Schmidt B, et al. JAMA Pediatr. 2017;171:564—72.
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MpoAnyn BMA Kot TPWIUES TAPEUBAOELGE |
N
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[
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* HkaBuotépnon tng Bepamneiag evog LETPLOU/UEYAAOU OvOLXTOU apTnPLOKOU TTOPOU TIEPOAV TNG
npwtng efdopadac avéavel tn ocuxvotnta epdavionc BMA kot BMA/6avatou.

e  H taktikn tpoduAakTikn xopnynon wdopebakivng (weg pépog tne ppovtidac elcaywyng mou
TIOPEXETAL EVTOC 24 WPWV ATIO TN YEVVNON) CUoXETL(ETAL HE XONAOTEPO TToo00TO BIMA (He | xwpic
PH) | BavAtou cuyKpLTKA PE TNV opdda eAEyxouU.

Liebowitz M, et al. J Pediatr. 2017;181:12-28. el

KaempfJW, et al. J Perinatol. 2012;32:344-8.




Epigenetic modulation

Early and evolving phases
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YuoTaoelc Beparmeiac

Table § Management of BPD according te phase (early, evolving, and established)

Low dose hydrocortisone (total dose 8.5 mg over
10 days) is associated with increased BPD free

Established phase { >36 weeks' PMA)

25% of infants with moderate or severe BPD have

Echocardiographic echocardiographic evidence of pulmonary 1] A

screening for BPD PH .
hypertension®

May improve symptems in subpopulations of
Bronchodilators vime Jme X Per -3 B
affected infants™”

. Later use may improve symptoms in
Inhaled steroids . 1] B
subpopulations of infants®?

Diuretics Chronic therapy as for the evolving phase™” | B
Consider allowing infant to outgrow dose™” L] B
S: fi ly and evol hase. Avoid
Nutrition ame as oreary.an ::vio wngP ase. Avol 2 A
excessive weight gain
Prophylaxis against RSV and influenza decreases
Immunization re-hospitalization and morbidity 1 A

RSV prophylaxis is cost effective’®

Adapted from Bhandari et al'> BPD=bronchopulmonary dysplasia; CP=cerebral palsy: FiO;=fraction of inspired oxygen:

[ W S QO

q 3 survival
- . Evidence | Recommendation
Therapeutic intervention Current status level level Low dose hydrocortisone | Increased risk of late onset sepsis in infants <26 1
Early phase (upto 1 postnatal week) vreeke'”
Ay phase lup o | posinatalwee Increased risk of SIPin infants who receive
Oxygen supplementation Resuscitation: indomethacin'®
Titrate supplemental oxygen to abtain preductal | g Fluids Restrictive fluid intake may decrease BPD'S? -2
oxygen saturation >80% by 5 minutes of life®? - -
N Exclusive human milk feeding reduces the risk for |
Maintain oxygen saturations 90-955%% ! A Hriion BPDE
Trial of CPAP for spentaneously breathing infants I A Provide increased energy intake' 13
Consider surfactant administration if Fi0) 1 B Evolving BPD (> 1 postnatal week to 36 weeks’ PMA)
remains consistently 0.4 on PEEP +6 cm Hp0
- Low deose dexamethasone (0.89 mg/kg over 10
Use INSURE/LISA technique to administer I B Dexamethasone days) facilitates extubation but does not reduce I
surfactant P
Consider volume targeted ventilation strategies:
& e 1 A High dose dexamethasone (0.5 mg/kg-1 mg/kg)
TV4-6 mL/kg''® -
reduces BPD but may increase the risk of NDI and
Ventilatory strategy Use short inspiratory times (0.3-0.4 5).'™ rapid Cpres |
rates (40-60 per min) and low PIP on pressure Greatest global benefit is for infants with risk of
control settings (14-20 cm H,0), moderate PEEP 1 B BPD >66%—ie, those who remain intubated at 3-
(4-6cm H20)'™® Pa0y: 40-60 mm Hg; PaCO72 4 weeks postnatal age™' 15
45-55mm Hg'™® Avoid endotracheal tube ventilation, encourage
Trial of extubation to NIPPV/SNIPPV pricrto 7 Ventilatory strategy non-invasive support strategies (NIPFV, SNIPPY, !
days in infants who tolerate weaning to minimal 1I-2 B nCPAP)E0
settings'* Blood gas targets: pH 7.25-7.35; PaOy 50-70 mm
Administration of caffeine within first 3 days of Hg: PCO7 50-60 mm Hg'™* I
Methylxanthines I A .
life decreases BPD'2 132 No advantage to allowing higher CO2 limit'#®
Intratracheal Associated with an increase in BPD free survival May improve respiratory mechanics and facilitate
administration of (NNT 4.1 [05% Cl 2.8 to 7.8])8 | g Diuretics weaning of support. Do not prevent BPD. |
budesonide and Studies to date not adequately powered 10 assess Centinue use anly if clear respense
surfactant long term neurodevelopmental outcome demonstrated™”
Improves BPD free survival with reported NNT 14- Nutrition Same as for early phase I
Vitamin A 157 Dose: 5000 IU given intramuscularly 3 ! A Methylxanthines Same as for early phase 1

InSURE: ion, surfactant IVH=i it hemorrhage; LISA=less invasive surfactant
administration; nCPAP=nasal continuous positive airway pressure; NDI=neurodevelopmental impairment; NIPPY=nasal
intermittent positive pressure ventilation; PEEP=positive end expiratory pressure; PIP=peak inspiratory pressure;
RSV=respiratory syncytial virus; SNIPPV=synchronized NIPPV. SIP=spontaneous intestinal perforation; T¥=tidal volume.

Gilfillan M, et al . BMJ. 2021 Oct 20;375:n1974.




Xpovia kat kat' olkov ppovtida ywa BPD

N

*  To meptBaiAov tou omitiol, cupnmepAapBavopuEvwy TNE UTIAPENG KATOWKIOLWY {wwV, TtNYWV
Beppotntag, emnpedlel Tn CUVOALKN LYELa Tou BpEdPouc HOALS e€EABeL kal iBavoTata emnpealst
TO TTOCOOTA XPOVLAG TIVEU LOVLKAG VOO pOTNTAC.

*  ALQKOTI KNTPLKOU KATVIOUATOGC.

* Exkmaidevon ppoviiotwv o€ OAEG TIG TTUXEG TNG MEPLBAAYNG.

*  Avayvwplon Twv onUelwv avanveuoTtikng SuoxEpelac  aoBevelag, xprion apudkwy, xpnon
g€omAlopou, dlaxeiplon ofuyovou kat N ppovtida avamveuoThpo i TPAXELOCTOULAC.

Gilfillan M, et al . BMJ. 2021 Oct 20;375:n1974.




Xpovia kat kat' olkov ppovtida ywa BPD

-.,__“.“'

*  HmapakoAouBnon tou mAnBuaopou uPnAol KvdUvou MePAAPPBAVEL TNV EVEPYO CUVEPYOOLO YEVIKWYV TTALOLATPWV
KaBw¢ Kol TTOAAWYV UTTOELSLKOTHATWV.

*  Tevika matdlatpka Intrpata, Onmwc o ePPBoALOCUOC, N PoAnmTki kaBodriynon kat n kaAn ¢povtida twv matdlwy,
Sev £xouv peletnBel og Té€toloug mAnBuaopouc.

*  HmapakoAouBnon ota e€WTEPLKA LATPELO KOL | CUXVOTNTA QUTWV TWV EMLOKEPEWV YLa ETILOKEPELG TIpwTORABULOC
neplBaAP NG ko eMIOKEP ELG UTTOELS LKWV OV Elval EMAPKWE OPLOBETNUEVEC.

*  Screening Ye TECT AVTOXNG OTNV AoKnon, nxokoapdloypadnua, EAEYXOG TIVEUHUOVLKAG AsToupylag Kot SLadopeg
AaAAeg tapakoAouBOnaon Sev €xouv PHeAETNOel KAAA o€ aUTOV TOV MANBUGUO.

Gilfillan M, et al . BMJ. 2021 Oct 20;375:n1974.




2YMNEPAZMATIKA

* O ¢awotumnog tng BMNA €xet s&e)\txeet Qo HLO LVOKUOTLK VOGO TIoU snnpsa(stta oypa mpowpa Bpedn oe Mo
Satapayn TNG MOPEYXUUATLKAG avanru&nq KaL tng duopubuLopévng ayyeLlokng avantuéng mou ennpedlel Kupiwg
Bp€dn mou yevvnBnkav mpLv amo tnv nAkia kunong twv 29 eBdopadwv.

* 210 45% 6owv yevvnOnkav pe nAkia knong <29 eBdouadwv kwvduvelouv ano BMA.

*  HBIMA eival pia cUvBEeTN MOAUTIAPOYOVTLKA TTABNON TWV MIVEUUOVWV LE LAKPOXPOVLEG CUOTNUATLKEG CUVETIELEG.

*  HéAewn aVIIKELUEVIKOU OpLOHOU aTtOTEAEL ONUAVTLIKN TIPOKANON yLa TNV AfLOAOYNOoN TWV LAKPOXPOVLWV
ETUMTWOEWV.

*  Avalntnon avTIKELLEVIKWY KpLtnplwv ou opilovtal anod Blodeikteg A texvoAoyla «omics», ya tTnv avtiAnyn twv
aTOHWV HE Tov uPnAdtepo Kivobuvo BvnoLuotnTag Kol voonpotnTog.

*  [apa tnv npoodo otnv katavonon tng maboyEveonc tng BPD, oxetikd Alyeg amo tig Stabéoiueg Oeparneieg
umootnpilovtal anod vPnAnRg moLoTNTOG oToLXELA.

*  Screening KapSLOAVATIVEUOTLKOU EAEYXOU QTTALTELTAL OTO LOTOPLKO TIPWPOTNTAC.
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