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Onpepnenenne [1]

BpoHxonero4yHas gucnnasnsa — aTo nonmaTUoNorM4eckoe XpoHN4eckoe
3aboneBaHne Mopdornormyeckn HesperblX fNerkMx, passueatoLleecs y
HOBOPOXAEHHbIX, rMaBHbIM 00pa3oM rry0boKo HEQOHOLWEHHbIX AeTeN, B
pesyrnbrate MIHTEHCUBHOM Tepanuu pecnnpaTtopHOro ANCTpecc-cuHapoma
(POC) n/vinn nHEBMOHUM.

[TpoTekaeT C NpenmMyLLEeCTBEHHbLIM NMOpaXeHNemM 6POHXNON U NapeHXNMbI
nerkux, passutnem amdunsemol, pubposa n/unn HapyweHnem pennmkayum
anbBeoJ1; NPOABAETCA 3aBUCMMOCTLIO OT KMCIiopoaa B Bo3pacTte 28 CyToK
XU3HWN 1 cTaplle, OPOHXOOBCTPYKTUBHBIM CUHAPOMOM U CUMIMTOMaMM
OblXaTeflbHOW HeJOCTaTOMHOCTU; XapaKTepuayeTcs creumpuyHbiMm
peHTreHorpauyeckuMm N3MeHEHNAMN B NEPBbIE MECSLbI XXU3HU U
perpeccom KImHUYECKNX NposBNEHN No mepe pocta pebeHka [1, 2].



OnpepeneHune

 BbpoHxneroyHaa gucnnasusa (bJ1]) — cneunduryeckoe ocnoxHeHne
COCTOSAHMA HOBOPOXOEHHBIX ¢ QHMT, ONOpHbLIM AMArHOCTUYECKUM
KPpUTEPUEM KOTOPOro CYMTAIOT Hannyme notpebHOCTU B pecnnpaTopHON
Tepanun Kk 36-n Hegene nocTkoHuenTyarnobHoro Bo3pacTta ([MKB) - BospacTa,
CYMMMPYHOLLIErO CPOK rectauum n CpoK BHEYTPOOHOM XXMN3HU B Heagensax [2].
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dakTopbl pucka bJi [2]
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MHorogakTopHaga atnonorusa b1 [3]
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[TaToreHes bBJ1/] [4]
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[TaToreHes bBJ1/] [4]
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[MaTtoreHes bJ1/] [4]
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[TaTodmaunonormna nerkux npu bJ14 [5]

Tpaxeomanaum CTpyKTypHOE CHmxeHune HapyLieHune
b pemMoaenupoBaHMe  anbBeonapusaumn, pocT KOHTpONS
CcoCcyaoB OblXaHn4
[Toocea3o4HbIN - [UNepnnasus AHOManbHoe HapyLieHune
CTeHO3/KucTta CITIN3UCTbIX Xeres pemMoaenupoBaHue COCydoB, [AblXaHWA BO
TOHYC U PEaKTUBHOCTb CHe
[paHynemsl [MoBpexaeHune HapyLieHune CtabunbHocCT
anuTenus, oTek nMM@aTU4ecKon PYHKUNMM U b rpyaHOMN
CTPYKTYpbI KIEeTKN
bpoHxomanauu PaspacTtaHue HapyLieHune
S rMagKoOMbILLEYHbIX avadoparmarn
KNeToK bHOW
doyHKLUMM

BpoHxuanbHbiM  BpoHxocnasm
CTEHO3

[MNeppeakTMBHOCTb



Knaccudoukauumsa [1,2]

TskecTb 1 nporHo3 bJ1[ onpegenseT cteneHb KNCNopoao3aBUCMMOCTU, OoLeHeHHas B 36 Hef.
NOCTKOHUenTyanbHoro Bo3pacta (INKB — Bo3pacT, cyMMunpyoLmin Cpok rectaumm n Cpok
NocTHaTaNbHOM XN3HW B HEOENAX) ¥ AeTEN, POANBLUMXCA C reCTauuMOHHbIM BO3pacToM MeHee 32
Hefenb, Ha 56 OeHb XU3HWN Yy OeTeN C recTauuoHHbLIM Bo3pacTom bornee 32 Heagenb Unu npu
BbINUCKE, €CNN OHa HACTYNUT paHblUe

CTemeHp TAXKECTH JuarHocTHYeCKHE KPHTEPHH ITA ASTEH Pa3IHIHOIO
BJIO I€CTALIHOHHOIO BO3pacTa NpH POAKISHHH
[ ecTanHOHHBIH BO3pacT
Menee 32 HEOETD | 32 HeaeIH H 00Iee
BpeMma 1 yCI10BHA OLICHKH

36 HeaeTh NOCTKOHUENTYATBHOIO Ot 28 10 56 a8 mociie poXICHHA HIH
BO3pACTA HIIH BBITHCKA JOMOI (UTO BBIITHCKE TOMOIT (YTO HACTYIIHT
HACTYIIHT PAHBIIE) paHbIIe)
Tepanusa xuciopodom bonee 21% e meuerue 28 cym™
Jlerkaa BJL] Jerxanne KOMHATHBIM BO3IyXoM B 36 | JIpIxaHHe KOMHATHBIM BO3IyXOM Ha 56
HEJ. HIH IOPH BBITHCKE JeHDb HIH IIPH BBITHCKE
Cpeaneraxenan [ToTpeOHOCTE B KHCIOPOIE MEHEE IToTpedHOCTE B KHCI0poae MeHee 30%
BJIO 30% B 36 Hex. WM NIPH BBITHCKE Ha 56 Je¢HP H3HH HIH IPH BBIITHCKE
Taxenaa BIIM IToTpedHOCTD B KHCIOPOIE DOIEE IToTpedHOCTE B KHCI0pOae Ooree 30%
30% m/mm PPV#* NCPAP B 36 u/wa PPV** NCPAP*** ga 56 nens
HEJ. HIH OPH BBITHCKE KH3HH HIH IIPH BBITHCKE




PeHTreHonornyeckas wkana oueHkn ctenenmn taxectn bJ1 y geteu [1]

[Ipuznaku banae
0-1 2 3
CreneHs VmeperHoe IToReimenHe. Pezkoe nmoremmense,
MMHEBMAaTH3AIIHH JTErO9YHOH MOBEIMICHHE HEPAaBHOMEPHOCTH HEPaBHOMEPHOCTH, Oy LI

TKaHH

ApXHTEeKTOHHKA Obeanén. He ObeanéH, YMEPEHHO Pezko obeauén Ha
IErOYHOro PHCVHKA neopMHPOBAH aehOpMHPOBAH, nepudepuH, edopMHpPOBAH
IO JOJIAM JIETKHX HHTEepPCTHLHH
NOOIEPKHYT
IlepubpoHxHaTBEHEIE Heznaunrensnsie VMepeHHBIE, MPOCBETHI BripakeHHEIe, IPOCBETE
H3MEeHeHHA OPOHXOEB CYXEeHEI nedOpMHPOBAHEI
JIETrOYHOH TKaHH
PacnpocTpaséHHOCTE OrcyrcTByeT HeerpaxeHHEBIH, I'pyOri pudOpoOs C
nHeeModHOpo3a eIHHHIHEIE CIIaHKH IIPH3IHAKaMH 00BEMHOI0
VMEHBIIEHHS CEerMEHTOE,
MHOXECTBEHHEI®
TPAHCIYIBMOHATBHEIE TSKH
Cepaedno — cocyaHCTEIE OtcyTcTBYIOT VMmepennas nérousas Bripakennas KapaHOMeTaTHA
H3MEHEeHHA: IEro9IHas THOEPTEH3HA, H/IH THIEPTPOQHS IPaBoro
THIEPTEH3HA, MOXeT OBITB KeTyAZ0UKa,
KapaIHOMETaTHH KapAHOMeTaIHA 1€rovHas rHNEePTeH3HA
PeayasTar oneHKH Jlérxas Cpennersxénan Toxéman
crenenH TaxecTH BJI]] 1 — 5 damwroB 6 — 10 dazI0B 11 — 15 damI0B




OCHOBHble OTNN4YKNSA Knaccmudeckom n Hoson cpopm bBJ14 [2]

HepoHoweHHocTb, BJ1 ¢
XopnoamMHNOHUT, rnybokas

ITmonorus OKECTKUMU
HEeOJOHOLUEHHOCTb
napameTpammy
Hegopassutue nerkux,
[TocTHaTanbHoEe

HapyLleHne arnbBeosiapusaymm
N pocTa COCYOOB JEerkoro,
BHYTpUyTpOBHOE BOCManeHue

BocnarneHnue, pmnbpos
nerkoro Bcrieacrteaue dapo-
N BONOMOTPaBMBbI

[MTaToreHes



OCHOBHble OTNNYKS Knaccudeckon n Hoson coopm BIIL.
[MpopomkeHue [2]

UepenoBaHue aTeniektasos C
aMdm3emMaTo3HO pacLUMPEHHbIMM

MeHbLUasa permoHanbHas
reTeporeHHOCTb 6one3Hn nerkmx,

ydacTkamy, TsxKernble noBpexaeHna peakoe nospexaeHne

pecnupaTopHOro anuTenus
(rMnepnnasus, NIIOCKOKIIeToMHad
MeTannasug), BblpaxkeHHad
rnmagKombillieqyHas runepniasus
ablxaTtenbHbIX nyTen, ouddysHas

[TaTomopdo
norus

dombponponudepaums,
rMNepTEH3NBHOE

pemMoaenMpoBaHue NerodHbIxX

apTepun, CHUXeHne

anbBeonaApu3aLnmn u abixatenbHon

MOBEPXHOCTU

B JTrobon

Macca Tena
npu Jiobas
poXOeHUn

pecnnpaTtopHOro anuTenus,
HebonbLUIOE YTOrLWEHME rNagKoun
MYCKyrnaTypbl AblXxaTefbHbIX MyTEN,
cnabo BblpaXkeHHbIN prdpo3s
MeXanbBeOossiPHbIX NePEeropoaokK u
nepubpoHxMarnbHbIX 30H, YACNO
apTepun yMeHbLLEHO
(amcmMopdun3m); MEHbLLIEE YNCTIO,
6onbLUNK pa3Mep, «ynpoLLeHnEe»
anbBeon

OObI4HO 24-28 Hepenb

400-1000 r



OCHOBHble OTNNYKS Knaccudeckon n Hoson coopm BIIL.
[MpopomkeHue [2]

POC
Bo Bcex cnyyasx, Taxenbl

Pecnupatop UBJ1 6onee 3-6 cyTtok, FiO2
Ha4d >0,5, Bbicokne PIP n MAP
Tepanud

Kncnopopos Cpasy nocrne poxgeHus
aBUCUMOCTb

TskecTb Tspkenas

BOC YacTo
NHTepcTuunanbHbIn OTEK,
CMEHSeMbIN

Rg rmnepuHdnauuen, éynnamm,
neHToobpasHbIMK
YNIOTHEHUSIMU

Ncxoapbl IMmdmnzema

He obsa3atenbHO, Nerknum u
cpenHeTsKenbin

CPAP vinu MBIJ1 ¢ FiO2 0,3-0,4, HeBbICOKue
PIP n MAP

OTCpOYEHHO (Yepes HECKOSbKO AHEN-
Hedenb), XapakTepPeH «CBETMbIN»
NPOMEXYTOK

Jlerkas

Penko

PaBHOMeEpHOE 3aTeEHEHNE
(«3aTyMaHEHHOCTbY ), HEFOMOIreHHOCTb
NEero4yHom TKaHu ¢ MenikumMmun nnn donee
KPYNHbIMW YNIOTHEHNAMU, B TAXKENbIX
CIyydasax nosbllWEHHaA BO3AYLWHOCTb

BA, runeppeakTMBHOCTbL OPOHXOB



[Tlpumep amnarHosa [2]

» «bpoHxonezaoyHas oucnnasus, Knaccudeckasi gpopma, msxesioe
meJeHue, HeroJsiHas PeMUCCUs, XpoHU4YecKasi ObixamersibHas
Hedocmamo4YHOCMb .

* [lpu popmynupoeke OuacHo3a Heobxo0umo obsizameribHO
yKa3blgampb msi)Xecmb medyeHusi 3aboriesaHusi. B eo3pacme 0o 28
CYMOK XU3HU OuazHo3 bJI[] He moxem bbimb ycmaHoersieH, 0o 28
CYMOK XXU3HU MpasoMOYHbI maKkue ¢hopMyrupo8KU Kak
«gpopmuposaHue bII» unu «epynna pucka rno bJ1».

» [luacHo3 «bpOoHXx0neao4YHas oucrisias3usi» rnpasoMepeH 8 Kadecmee
caMmocmosimeribHo20 y demeu 0o 3-riemHe20 8o3pacma, y oemel
nocne 3 nem bJI[] yka3sbieaemcs Kak 3aborneesaHue, umeswee
Mecmo 8 aHaMHe3e.



MoHuTopuHr. J1abopaTtopHble nccnegosaHus [1-3]

OAK — aHeMmusi, Heumpodabune3s, sieuKkoyumo3s, 303uHogusnus

lynbcokcumempusi

KOC — MOXHO oXuaaTb rMnoKCeEMUI0, rmnepkanHuio, CMeLLaHHbIN Nin
mMeTabonuyeckmin aumagos, nakraT aumMaos.

KT, IxoKI — npusHakn J1I" (nossbiweHue cpedHea2o 0asrieHUs 8 5ie2o4HOoU
apmepuu (CpdJ1A) ebiwe 25 Mm pm. cm. rnpu UHOEKce pe3ucmeHmHocmu
Jie2o4HbIX cocydos >3.0 eduHuy Byoda (WU)-m2 )

PeHtreHorpadcdusa OIrK, CKT OrkK



Pesynstat CKT OI'K naumeHTku, poxxaeHHou ¢ QHMT [4]

a Age 6 months Age 14 months Age 23 months




OudpdepeHumansHaa gnarHoctuka '3 [6]

[pynna 3aborneBaHune
NHdeKUuMOHHbIE NnopaxeHna PaHHue 1 no3gHne NHEBMOHUK BakTepuarnbHOW,
Nerknx rpubkoson, supycHon (PCB, LUMB n gp.) stnonorun
Co4eTaHHble

BINC, N'9Pb, anadparmanbHas rpbixka un ap.
naTonorM4eckne CoOCTOSAHUS

CuHgpom BunecoHa-Mukutn, nepcuctupytowas JiI,
nero4yHasi MMM aHrmoaKkTasus, Mykosmcumaos,
aednunt cypdaktaHTHOro npotenHa B, obcTpykuus
BEPXHUX OblXaTesbHbIX MYyTEWN,
TpaxeobpoHxoMansuus, oonuTepupyowmm
OpoHXxuonuT 1 ap.

XpoOHu4yeckne 0onesHu
nerkux



NeyeHune bBI11 [1-4]

PekomeHaoBaHa Kucnopogotepanms - y HeJOHOLEHHbIX AEeTEN, Nony4arLmx
Kncropog, uenesoun gmanasoH SatO2 gomkeH HaxoauTtbes B npegenax 90-95%.

PekoMmeHaoBaHbl MHransaumMoHHble koptukocteponabl (MKC) y ageten npu TsHXkenom
TeyeHuun bBJ1[, npu knaccundeckon dpopme BI1M, npu Hann4ymMm pecnnpaTopHbIX
CMMNTOMOB (oAblLLKa, Xpunbl), Npu ocnoxHeHnn BJ1[ neroyHon runepTeH3nen, npu
pa3suTun y pebeHka c bJ1] 6poHxmansHOM acTMbl, 0GNUTEPUpPYOLLEro BpoHXMonuTa.

NHransumoHHble BPOHXONUTUKM BKNOYAKOT 32-aroHncTbl (cansbytamon),
aHTUXONMHepUYeckne npenaparbl (MnpaTponust 6poMMAa) UM X KOMOMHAaLMIO:

nnparponust bpomma+deHotepon. PekomeHOoOBaHO ncnosib3oBaHue
TONIbKO Y AleTen C CUMMINTOMaMnN OpPOHXMaribHOU OOCTPYKUMM



NMpodmnakruka bJ1A [1-5]

PanHnn CPAP/metogmka INSURE: PekomeHayeTcs npuMeHeHna TakTUKK
paHHero Ha4dana nposeaeHusa CPAP 1 cenekTuBHOro BBeAEHUS
cypdakTtaHTa y HeoHOWeEHHbIX aeten ¢ PLC, T.K. 3TO CHMWXaeT
HeobxoAUMOCTb MHTYDAaLMN, a TaKkKe PUCK CMEPTENBHOIo ncxoga u/mnm
passutusa bJ11

KoHTponb okcureHauuun. Y HeQOHOLWLEHHbIX AEeTEN, NONy4varLLmnx Kmcnopoa,
hueneson ananasoH SatO2 pekomeHayeTca nogaepXXmeatb B npeaernax
90-95%

[Mpu npekpaweHumn UBJ1 pekomeHayeTcs 4ONYyCTUTb HEKOTOPYHO CTENEHb
rmnepkanHuun, npm pH Boiwe 7,22

PekomeHgyeTca nsberatb rmnokanHMp, Tak Kak oHa cBsidaHa C
NOBbILWEHHbLIM puckom pa3sutns bJ10 n nepmBeHTPUKYNApPHON
nemkomansauum



Mpodmnakruka BJIAQ [1-5]

MeTunkcaHTuHbl. PekomeHayeTcda Tepanuio KopenHoM BKIoYaTh B
CTaHAapTHbIN yXxoa 3a rnyboko HeaoHoLWweHHbIMK AeTbMu ¢ PLC, Tak kak
OHa cnocobCTBYET yCNeLwHOW 3KCTybaLMn U CHUXKEHMIO YacTOTbI
doopmuposanuna b1

[Ona obneryeHust akcTybaummn y mnageHueB, KOTopble ocTaBanuch Ha VBJ1 B
TeyeHue 1-2 Hepenb, crnegyeT paccMOTPETbL BOMPOC O NPUMEHEHNN
KOPOTKOro Kypca Tepanun gekcameTasoHOM B HU3KUX UITN O4YEHb HU3KUX
[03ax, C NOCTEeNEeHHbIM CHMXEeHNEM O03bl

BakuuHauma B pamkax HaumoHanbHoro kaneHgaps + npotms PCB
(nannenzymab «CuHarucy)
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bnarogapto 3a
BHMMaHMe



PECIMUPATOPHbIU
OUCTPECC -CUHOPOM

HOBOPOXIOEHHbLIX



Onset: acute, i.e. within 1 week of known

clinical insult or new or worsening respiratory
symptoms

Chest imaging (e.g. X-ray or CT scan): bilateral
opacities, not fully explained by effusions, lobar/lung
collapse or nodules

Origin of pulmonary edema: respiratory failure not fully explained by cardiac failure
or fluid overload

Degree of hypoxemia: 200 mm Hg < PaO,/FiO, < 300 mm Hg with PEEP or CPAP

2 5 cm H,0 (mild ARDS); 100 mm Hg < PaO,/FiO, < 200 mm Hg with PEEP 2 5cm H,0
(moderate ARDS); PaO /FiO, < 100 mm Hg with PEEP > 5 cm H,O (severe ARDS). When
Pa0, is not available, an SpO,/FiO ratio < 315 suggests ARDS.






Lung epithelial injury causes ARDS.['?]
Whereas lung endothelial injury is a
prerequisite for the development of
protein-rich pulmonary edema in ARDS,
injury to the lung endothelium alone is
usually not sufficient to cause ARDS in the
absence of some degree of injury to the
lung epithelium.l'?

Lung epithelial injury progresses through
three phases. In the first phase, the acute
or exudative phase (shown), alveolar
flooding occursl® and is characterized by
inflammation, pulmonary edema, and
capillary leak. This results in refractory
hypoxemia and decreased lung
compliance. In some patients, this phase
resolves in 4-7 days. Other patients may
progress to the second phase, in which
fibrosing alveolitis occurs and is
characterized by continued hypoxemia.
This causes worsenina pulmonarv



This photomicrograph shows the exudative
stage of ARDS. Note the hyaline
membranes and loss of alveolar epithelium
in this early stage.

Acute Respiratory Distress Syndrome: A Complex
Clinical Condition

Dora lzaguirre-Anariba, MD; Jesus Lanza, MD;
Wojciech Palka, MD; Klaus D Lessnau, MD,

FCCP | May 14, 2015



This photomicrograph at 20>< high- power view reveals subacute ARDS. Note the
alveolus in the cen and note the
presence of prolife . Of the center.
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Sepsis Mechanical
Trauma ventilation

Shock Blood transfusion

Fluid balance

! ! }

Mild ARDS Moderate ARDS Severe ARDS



Clinically, patients with ARDS experience
acute hypoxemic respiratory failure, which
manifests as dyspnea, tachypnea, and
tachycardia.l®! On chest auscultation,
diffuse bibasilar crackles or wheezing may
be present. Other features may include
cyanosis and the presence of pulmonary
hypertension and multiple organ
dysfunction syndrome (MODS).[®!

The differential diagnosis of ARDS includes
acute cardiogenic pulmonary edema, high
altitude pulmonary edema, lymphangitic
carcinomatosis, pulmonary veno-occlusive
disease, pulmonary vasculitis, collagen
vascular disease—associated interstitial
lung diseases, acute hypersensitivity
pneumonitis, and acute eosinophilic
pneumonia.l'’]

The radiographs demonstrate left lower



"Baby Lungs”

The "baby lung" concept was introduced in
the 1980s to describe the characteristic
reduced lung volume and irregular
distribution of regional atelectasis seen on
CT scans (shown) in patients with ARDS
(ie, comparable to the size of a baby's
lung).l"® The volume of ventilated lung is
greater superiorly, whereas the inferior lung
is collapsed and not ventilated. Therefore,
decreasing tidal volume is important to
avoid overdistention of the aerated lung
regions and to avoid causing further lung
injury.

The CT scan shows the position of the
esophagus in relation to the interface
between open and closed lung units in a
patient with early-stage ARDS.
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OcnoXHeHns

*Septicemia

*Bronchopulmonary dysplasia (BPD)
*Patent ductus arteriosus (PDA)
*Pulmonary hemorrhage
*Apnea/bradycardia

*Necrotizing enterocolitis (NEC)
*Retinopathy of prematurity (ROP)
*Hypertension

*Failure to thrive

Intraventricular hemorrhage (IVH)
Periventricular leukomalacia (PVL) - With associated neurodevelopmental and audiovisual handicaps
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Schematic show surfactant metabolism, with a single alveolus is shown and the
location and movement of surfactant components. Surfactant components are
synthesized from precursors in the endoplasmic reticulum and transported through
the Golgi apparatus by multivesicular bodies. Components are ultimately packaged
in lamellar bodies, which are intracellular storage granules for surfactant before its
secretion. After secretion (exocytosis) into the liquid lining of the alveolus,
surfactant phospholipids are organized into a complex lattice called tubular myelin.
Tubular myelin is believed to generate the phospholipid that provides material for
a monolayer at the air-liquid interface in the alveolus, which lowers surface
tension. Surfactant phospholipids and proteins are subsequently taken back into
type Il cells, in the form of small vesicles, apparently by a specific pathway that
involves endosomes, and then are transported for storage into lamellar bodies for
recycling. Alveolar macrophages also take up some surfactant in the liquid layer. A
single transit of the phospholipid components of surfactant through the alveolar
lumen normally requires a few hours. The phospholipid in the lumen is taken back
into type |l cell and is reused 10 times before being degraded. Surfactant proteins
are synthesized in polyribosomes and extensively modified in the endoplasmic
reticulum, Golgi apparatus, and multivesicular bodies. Surfactant proteins are
detected in lamellar bodies or secretory vesicles closely associated with lamellar
bodies before they are secreted into the alveolus.



