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Kas enneaegsetel vastsiindinute]l ravitulemi parandamiseks kasutada esmasel stabiliseerimisel
ruumidhku vorreldes kdorgema sissehingatava hapniku kontsentratsiooniga (FiO,)?

Tulemusnditajad: lapse peamised tulemusnditajad, hingamistoetuse kestus, oksiidatiivse
stressi markerid

Kokkuvote

On teada, et elustamisel/esmase hingamistoetusel madalama sissehingatava hapniku
kontsentratsiooni kasutamine vorreldes korgemaga langetab ajalistel vastsiindinutel suremust
ja tosise haigestumise riski. Optimaalne FiO, enneaegsete vastsiindinute (<32 GN) esmaseks
stabiliseeerimiseks on teadmata.

Léahtudes leitud tdendusmaterjalist (3 ravijuhendit ja 2 metaanaliiiisi), tuleks enneaegsetel
vastslindinutel alustada esmast stabiliseerimist madala FiO,-ga (0.21-0.3) ning tiitrida seda
tiles voi alla vastavalt preduktaalsele saturatsioonindidule. Stinnijérgsel tileminekufaasil peaks
pulssoksiimeetrial mdoddetud saturatsioonid paremal randmel tousma jark-jargult 60%-1t kuni
80%-ni umbes 5 minuti jooksul peale siindi ning joudma >85%- ni umbes 10. eluminutiks.
Uus 2015. aastal avaldatud Euroopa elustamisjuhis soovitab tiitrida vastavalt FiO2-te, et
saavutada preduktaalne saturatsioonindit, mis vastab ajaliste tervete vastsiindinute varajase
slinnijdrgse saturatsioonivéirtuse 25. tsentiilile (vt tabel).

Metaanaliiiisides ei leitud statistilist erinevust suremuses/haigestumises (BPD, IVH) madala
FiO, rithmas vorreldes korgema FiO,-ga. Samas tunnistavad mdlema metaanaliiiisi autorid, et
nende andmed ei ole piisavalt korge tdoenduspohisusega ning vajalikud on edaspidi suured,
hea kvaliteediga randomiseeritud kontrolluuringud, et tuua antud probleemis selgust.

2014. aastal avaldatud RCT-s ei leitud enneaegsetel vastsiindinutel, keda oli esmaselt
stabiliseeritud 30% vo1 65% hapnikuga, erisusi BPD esinemissageduse ja oksiidatiivse stressi
markerite osas, jareldati, et 30% FiO, on sama ohutu, kui 65% FiO,. 2015. a avaldatud RCT-s
uuriti erinevusi ruumidhuga voi 100% hapnikuga elustatud enneaegsetel vastsiindinutel
okslidatiivse stressi markerite osas. Leiti, et ruumidhuga elustatud vastsiindinutel esines 12
tunni vanuses vdhem proteiinide oksiidatsiooni ning AOPP ja IsoP tdus oli vdhem
véljendunud 2 ja 12 elutunni vahel.

Ravijuhendid

Soovitused antud kiisimuses on késitletud kolmes ravijuhendis.

1) European Resuscitation Council Guidelines for Resuscitation 2010 alapeatiikis
Resucitation of newborns in delivery room — soovitused pohinevad International
Consensus on CPR science with Treatment Recommendation (CoSTR2), mis omakorda
pohinevad erinevatel elustamise teemalistel siistemaatilistel {ilevaadetel, mille on 14bi
analiitisinud eriala eksperdid.

Elustamist vajava vastsiindinu puhul tuleb kiirelt platsentaarringe asendada pulmonaalse
gaasivahetusega. Ajalooliselt arvati, et korges kontsentratsioonis hapniku manustamine
hiipoksilistele  kudedele voib vdhendada anaeroobsetest protsessidest tekkiva
rakukahjustuse ulatust. Viimase 30 aasta jooksul on tuvastatud “hapniku paradoks” —
rakkude ja kudede kahjustuse suurenemine korge hapnikukontsentratsiooni foonil ning on
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pohjalikult uuritud seoseid vabade radikaalide, antioksiidantide ning apoptoosi ning
reperfusioonikahjustuse vahel. Nende teadmiste foonil on selge, et ka lihiaegne korges
kontsentratsioois lisahapniku manustamine ei ole ohutu. Randomiseeriutud uuringud
asfuksias siindinud vastsiindinutel viitavad, et ruumidhu kasutamine elustamisel on
vihemalt sama hea efektiga, kui mitte isegi parem vdorreldes 100% hapniku manustamisega,
viahemalt liihiajalises perspektiivis.

Nii loomakatsetest kui inimuuringutes on tdendusmaterjali, et hiiperokseemia {iksi
pohjustab rakulisel tasemel kahjustust nii ajule kui teistele organitel, eriti asfiiksia jérgselt.
Loomakatsete pohjal on risk kdrgeim enneaegsele ajule aju kasvuspurdi ajal (u 20GN kui 3
eluaastani). Eriti suur kahjustav mdju on gliia eelrakkudele ning miielinisatsioonile.

Uuringutes on selgunud, et pulmonaalne vaskulaarne resitentsus langeb veidi kiiremini, kui
kasutada stabiliseerimisel hapnikku, kuid selle hinnaks on korgem reaktiivsete
hapnikuosakeste teke, mis langetab hiljem pulmonaalarterite vasorelaksatsiooni
potentsiaali.

On avaldatud mitmeid uuringuid oksiimeetria nditude kohta vahetult peale siindi. Kasutades
peale 2000. aastat valmistatud tehnikat, saab usaldusvddrse saturatsioonindidu 2 minuti
jooksul siinnist enam kui 90% ajalistest vastsiindinutest, >80% enneaegsetest ning 80-90%
vastsiindinutest, kes vajasid elustamist. Tervetel ajalistel vastsiindinutel (mere tasemel) on
SpO~60% siinnituse ajal, mis tduseb >90% 10. eluminutiks. 25 protsentiil on ~40% siinnil
ning ~80% 10. eluminutil. SpO, véirtused on madalamad keisrilGike teel stindinud lastel
ning neil, kes on siindinud kdrgmégedes. Enneaegsetel vastsiindinutel voib minna kauem
aega, et saavutada SpO, >90%. Kdrgema FiO,-ga lisahapniku manustamisel esines enam
Sp0O,>95%, isegi kui protokolli oli lisatud FiO, langetamine vastavalt SpO2 véirtusele.

Soovitused: Ajalistel vastsiindinutel soovitatakse alustada positiivse rohuga ventilatsiooni
ruumidhuga ning korgemat hapniku kontsentratsiooni tuleks kasutada juhul, kui vaatama
adekvaatsele ventilatsioonile ei parane siidame 166gisagedus voi saturatsioonivadrtus. Kuna
paljud enneaegsed vastsiindinud (<32 GN) ei saavuta eesmirgiks seatud saturatsiooni
ruumidhuga, siis soovitatakse manustada ruumidhu ja hapniku segu (Blended oxygen and
air), tiitrides seda vastavalt pulssoksiimeetria nididule. Tuleb véltida nii hiiperokseemiat kui
hiipokseemiat. Kui hapnikublender ei ole kittesaadav, tuleb elustamist alustada
ruumidhuga.

European Resuscitation Council Guidelines for Resuscitation 2010: Richmond S, Wyllie J.
European Resuscitation Council Guidelines for Resuscitation 2010 Section 7. Resuscitation
of babies at birth. Resuscitation 81 (2010) 1389-1399

2) European Resuscitation Council Guidelines for Resuscitation 2015 alapeatiikis
Resucitation and support of transition of babies at birthof newborns.

Soovitused: Alla < 35 GN siindinud enneaegsete vastsiindinute elustamist siinnil tuleb
alustada madal FiO2-ga (021-0.3). FiO2-te tuleb tiitrida vastavalt iles- voi allapoole, et
saavutada preduktaalne saturatsioonindit, mis vastab ajaliste tervete vastsiindinute varjase
saturatsioonivéartuse 25.tsentiilile.
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Fig. 7.4. Oxygen saturations (3rd, 10th, 25th, 50th, 75th, 90th, and 97th SpO; per-
centiles) in healthy infants at birth without medical intervention. Reproduced with
permission from. "%’/
157. Dawson JA, Kamlin CO, Vento M, et al. Defining the reference range for oxygen
saturation for infants after birth. Pediatrics 2010;125:e1340-7.

European Resuscitation Council Guidelines for Resuscitation 2015: Wyllie J, Bruinenberg
J, Roehr CC, Riidiger M, Trevisanuto D, Urlesberger B. European Resuscitation Council
Guidelines for Resuscitation 2010 Section 7. Resuscitation and support of transition of
babies at birth. Resuscitation 95 (2015) 249-263

3) European Guidelines on the Management of neonatal respiratory distress syndrome in
preterm infants — 2013 update.

Soovitused pohinevad aastatel 2007 — 2012 ilmunud toendusmaterjalil (Cochrane’i
andmebaas), millele on hinnangu andnud Euroopa neonatoloogia ekspertide konsensus.
Uuringutel on selgunud, et esmane stabiliseerimine 100% hapnikuga vorreldes
ruumiohuga tostab ajaliste ning suurte enneaegsete vaststindinute suremust. 100% hapnik
voib olla kahjustav ka enneaegsetele vastsiindinutele ning soovitatakse kasutada blenderit
lisahapniku tiitrimiseks vastavalt saturatsioonivddrtustele (vasatavalt lapse siinnijdrgsele
vanusele). Stinnijdrgsel iileminekufaasil peaks pulssoksiimeetrial méodetud saturatsioonid
paremal randmel tousma jdrk-jdargult 60%-1t kuni 80%-ni umbes 5 minuti jooksul peale
stindi ning joudma >85%- ni umbes 10. eluminutiks.

Soovitused: elustamise kdiigus kasutatava hapniku kontsentratsioon peab olema
kontrollitud 1dbi hapnikublenderi kasutamise. FiO, 21- 30% on piisav (appropriate)
esmase stabiliseerimise kdigus ning seda tuleks reguleerida iiles- voi allapoole vastavalt
preduktaalsele pulssoksiimeetri ndidule, mis annab infot saturatsiooni ja stidame
loogisageduse kohta. (B)
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Sweet DG, Carnielli V, Greisen G, Hallman M, Ozek E, Plavka R, Saugstad OD, Simeoni
U, Speer CP, Vento M, Halliday HL; European Association of Perinatal Medicine.
European consensus guidelines on the management of neonatal respiratory distress
syndrome in preterm infants--2013 update. Neonatology. 2013;103(4):353-68.

Siistemaatilised iilevaated

Enneaegse vastsiindinu elustamise/esmase stabiliseerimise aegse optimaalse FiO, kohta
leiti ajavahemikul 2010- 2015 kaks meta- analiiiisi.

I. Brown J.V.E et al avaldasid 2012. a siistemaatilise iilevaate ja meta-analiilisi, et miérata
kindlaks madalama (0.21-0.5) ja kdrgema (> 0.5) FiO, modju enneaegsete vastsiindinute
esmasel stabilisatsioonil siinnitustoas nende suremusele ja haigestumusele.

Analiitisi kaasati 6 RCT-d, kus kokku osales 484 patsienti, enamik neist enneaegsed
vastsiindinud < 32 rasedusnidalast. Uks uuring oli quasi-randomiseeritud, iihes uuringus ei
olnud grupeerimise pdohimdtteid avaldatud. Uurijad ja raviarst olid teadlikud
interventsioonidest 5 RCT puhul. Algselt leiti oluliselt madalam suremuse risk madalama
FiO, rithmas (RR 0.65 (95%CI 0.43 — 0.98), kuid see efekt kadus, kui teostati analiiiis
nende 4 uuringu pohjal, mille puhul oli teada adekvaaatne info randomiseerimise kohta (RR
1.0 (95% CI 0.45-2.24). Ukski wuuring ei hinnanud interventsioonide —mdju
psiihhomotoorsele arengule.

Jireldused: antud uuring ei anna tugevat tdenduspohisust, et madalama FiO, kasutamine
enneaegsete vastsiindinute esmase stabilisatsiooni kdigus omaks kasu vdi kahju vorreldes
korge FiO, kasutamisega. Vajalikud on suured, head kvaliteediga randomiseeritud
uuringud.

Il. 2014. aastal avaldatud siistemaatilisse {iilevaatesse ja metaanaliiiisi kaaasati 10
randomiseeritud uuringut (avaldatud ajavahemikul 1995 — 2013), milles osales kokku 677
vaststindinut (<32 GN), kes vajasid siinnitustoas elustamist madala (0.21 — 0.3, 321 last)
voi korge (0.6 — 1.0, 356 last) FiO2-ga. Uuringud, kus elustamise aegne FiO, oli vahemikus
0.31 — 0.59, jéeti vélja. Esmaseks tulemiks oli suremus, teisane tulem BPD/krooniline
kopsuhaigus ja IVH >= 2. aste.

Tulemused: Olulist erinevust suremuses madala ja korge FiO, kasutamisel ei ilmnenud.
Suremus oli madala FiO, grupis 6.5% ja korge FiO, grupis 9.8%, RR 0.62 (95%CI 0.37-
1.04, 1’=0%, Pheterogeneity = 0.88). Gruppide vahel ei tulnud vélja olulist erinevust BPD voi
IVH esinemissageduse osas. BPD esinemissagedus oli madala ja korge FiO2 riihmas
vastavalt 25.8 ja 26.8%, RR 1.11 (95%Cl 0.72-1.68), I = 46%, Pheterogeneity = 0.06. IVH
esinemissagedus oli vastavalt 9.0 ja 10.0% madala ja korge FiO, grupis, RR 0.90 (95% CI
0.53 — 1.53), I” = 8.7%, Pheterogeneity = 0-36.

Ukski kaasatud RCT ei sisaldanud pikemajalise follow-up-i andmeid, seega ei saa antud
metaanaliiiisist teha 10plikke jdreldusi. Analiilisi kaastatud andmed on ebapiisavad, et
kindlalt viita, kas korge voi madala FiO, kasutamine mdjutab oluliselt enncaegsete laste
ravitulemit.
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Kuniks on olemas andmed paramini disainitud RCT-dset, soovitavad antud meta-analiiiisi
autorid alustada elustamist/esmast stabiliseerimist madala (0.21 - 0.3) FiO,-ga ning
diinaamiliselt reguleerida FiO, vasatavalt pulss-oksiimeetrial madratus SpO, viirtusele
saavutamaks preduktaalse SpO, eesméarki.

Muud uuringud (RCT-d)

Otsingutel leiti 2 randomiseeritud kontrolluuringut, mis on avaldatud vastavalt 2014. ja
2015. aastal ning ei ole leidnud késitlemist eelnevalt mainitud ravijuhendites ja meta-
analtiiisides.

I Rook D et al avaldasid 2014. a topelt-pimeda, randomiseeritud kontrolluuringu, mille
eesmirgiks oli tdestada, et enneaegsete laste elustamisel 30% FiO, kasutamine pdhjustab
vihem oksiidatiivset stressi ja seostub parema Kkliinilise tulemusega kui 65% FiO,
kasutamine. Uuringusse virvati Hollandis Rotterdamis III astme NICU-st 193 enneaegset
vastsiindinut <32 GN, kes randomiseeriti kahte madala ja korge FiO, gruppi — elustamist
alustati vastavalt 30% vO0i 65% hapnikuga ning jargnevalt reguleeriti FiO,-te vastavalt
saturatsioonindidule, elustamist juhtiv arst ei olnud teadlik, kummas grupis laps oli.
Esmaseks tulemiks oli BPD hinnatud post-menstruaalvanuses 36 GN. Sekundaarseteks
tulemiteks olid suremus, elustamise aegsed niitajad, olulised neonataalsed haigestumised,
elulemus ilma BPD-ta ja oksiidatiivse stressi markerid.

Tulemused: vastsiindinute mediaangestatsioonivanus oli 28%7 GN (IQR 25%7 — 30¥" GN).
BPD esinemissagedus ei erinenud oluliselt madala ja korge FiO2 riihma vahel (24% vs
17%; p=0.15). FiO, reguleeriti molemas rithmas keskmiselt 40%-ni 7. minutiks madala
FiO; ja 11. minutiks kdrge FiO, rithmas. Kdrgema hapniku rithmas oli SpO; kdorgem 3, 4 ja
5. minutil (p<0.05) ja SpO2 88% saavutati kiiremini (p=0.001), kui madala hapniku
riihmas. Mdlemas rithmas umbes 26% vastsiindinutest transporditi NICU-sse ruumidhuga.
Okstidatiivse stressi markerite osas ei leitud rilhmade vahel erisusi.

Uuringust jéreldati, et esmane stabiliseerimine 30% hapnikuga on sama ohutu kui 60%
hapnikuga ning ei esine erisusi BPD esinemissageduse ning oksiidatiivse stressi markerite
(glutatiooni kontsentratsioon ja siinteesi kiirus 2. elupdeval; proteiinidega mitte seotud raud
24 tunni jooksul peale silindi; uriini oksiidatiivse stressi markerid) osas.

Il 2015. a avaldatud RCT (Tataranno ML et al.) eesmérgiks oli vorrelda oksiidatiivse
stressi markereid enneaegsetel vastsiindinutel, kes randomiseeriti siinnieelselt esmaseks
stabiliseerimiseks 100% hapnikuga v61 ruumidhuga, mida tiitriti vastavalt rahvusvaheliselt
soovitatale preduktaalsele saturatsioonindidule. Tegemist on hetkel veel kdimasoleva suure
Kliinilise uuringu Targeted Oxygen for the Resuscitation of Preterm infants and their
Developmental Outcomes (TO2RPIDO) alauuringuga, kuhu virvati vastsiindinuid
Austraaliast, Malaisiast ja Katarrist detsembrist 2009 — juuni 2014. Antud uuringu
vastsiindinud olid juhuslikult védrvatud kahest Austraalia NICU-st.

Analiiiise koguti siinnil, 2 ja 12 tunni vanuses 119-1t <32 GN vastsiindinult, kes olid
randomiseeritud elustamiseks 100% hapniku (n=60) voi 21% hapniku (n=59) rithma.
Korgtundlik vedelik-kromatograafia (HPLC) meetodil mdddeti oksiidatiivse stressi
markereid — NPBI (proteiinidega mitte-seotud raud, pro-oksiidantide taseme marker,
stisteemse hiipoksia marker) AOPP (advanced oxidative protein products, oksiidatiivsest
stressist tingitud sekundaarse proteiinikahjustuse marker) ja IsoP (isoprostaanid, lipiidide
kahjustuse marker).
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Tulemused: 100% hapniku riihmas leiti statistiliselt oluliselt kdrgemad AOPP tasemed 12
tunni vanuses (p<0.05). Kahe- ja 12 tunni vanuses oli AOPP (p=0.004) ning IsoP (p=0.032)

tase oluliselt tdusnud 100% hapnikku saanud laste rithmas.

Jéreldati, et esmane elustamine ruumidhuga vorreldes 100% hapnikuga seostub madalama
proteiinide oksiidatsiooniga 12 tunni vanuses ning madalamas AOPP ja IsoP taseme tousus
2 ja 12 tunni vahel. Vajalik on kliiniline korrelatsioon, et edaspidi optimiseerida hapniku

kasutamist enneaegsetel vastsiindinutel.

Viited

Background: Emerging evidence suggests that initiating delivery room
respiratory support or resuscitation for term infants using lower rather
than higher concentrations of oxygen reduces mortality and the risk of
serious morbidity. Uncertainty exists with regard to applicability of this
strategy for preterm infants who have different underlying reasons for
respiratory distress and risks for harm at birth than term infants.
Methods: We performed a systematic review and meta-analysis of
randomised controlled trials to determine the effect on mortality and
morbidity of using lower (21— 50%) versus higher (.50%) oxygen
concentrations for delivery room transition support of preterm infants.
Results: We identified six randomised controlled trials in which a total
of 484 infants participated. Most participants were preterm infants born
before 32 weeks’ gestation. One trial was quasi-randomised and in one
trial allocation concealment was not described. Clinicians and
investigators were aware of the interventions in all but one trial. Meta-
analyses found a statistically significant reduction in the risk of death
pooled risk ratio 0.65 (95% confidence interval 0.43, 0.98), but this
effect disappeared when only the four trials with adequate allocation
concealment were included [pooled risk ratio 1.0 (95% confidence
interval 0.45, 2.24)]. None of the trials has evaluated any neuro-
developmental outcomes.

Conclusions: The available trial data do not provide strong evidence
that using lower versus higher oxygen concentrations for delivery room
transition support for preterm infants confers important benefits or
harms. Lack of allocation concealment and blinding of clinicians and
assessors are the major sources of bias in the existing trials. Further,
large, good-quality trials are needed to resolve on-going uncertainties
and inform clinical practice.

Brown JVE, Moe-Byrne T,
Harden M, McGuire W
(2012) Lower versus Higher
Oxygen Concentration for
Delivery Room Stabilisation
of Preterm Neonates:
Systematic Review. PL0S
ONE 7(12): €52033.
doi:10.1371/journal.pone.00
52033
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Table 3. Characteristics of included studies.
Study Oxygen adjustment
[year) Setting Method Partici pants Comparisons criteria C
Harling Single centre; RCT <31 weeks 50% (N = 26) versus Both groups: Fixed C
(2005) [17] Liverpool, UK gestation 100% oxygen oxygen concentration B
N =26). delivered for duration of Iy
Mo routine resuscitation until cardio t
Sp0; monitoring. respiratory stability
achieved and surfactant
given.
Saugstad 11 centres in QuasiRCT <37 weeks Air [N =75} versus Lower group: Oxygen C
(1998} [1B] India, Egypt, lalternate gestation 100% oxygen level increased to 100% B
Philippines, date of (N=72). No if infant unresponsive ]
Estonia, Spain, birth} routine Sp0; after 90 seconds. )
Naorway maonitoring. d
a
Lundstram Single centre; RCT <33 weeks Air [N = 34) versus Lower group: Fid: C
(1995) [19] Copenhagen, gestation B0% oxygen (N =&} increased in 0.1 n
Denmark Mo routine increments after one R
Sp0; monitoring. minute in response to I
heart rate remaining t
‘below normal’.
Vento 2 centres; RCT =28 weeks 30% (N =37} versus Both groups: FiO, C
(2009) [20] Valenda, Spain gestation ‘90% oxygen titrated to achieve target n
(N =41). saturations, 6090 n
seconds allowed for P
response after each n
change. If heart rate =60 ¢
beats per minute for B
=30 5, axygen d
concentration inceased v
to 100% 5
t
h
Wang 2 centres; RCT <32 weeks Air (N=18) Lower group: Fi0: C
(2008) [21] San Diego gestation warsus 100% increased to 1.0 if ]
and Santa Clara, oxygen M=23). persistent bradyardia or n
LsA chest compression or d
medication required. W
Fi0, was increased in
0.25 inoements if
Sp0,<<70% at 3 min or
<B5% at 5 min of life
Higher group:
Deceased FiD; at 5 min
if Sp0,=95%
Rabi Single-centre; RCT =32 weeks Air [N =34} Lower group FHO, C
(2011) [22) Calgary, Canada gestation versus 1009% titrated in increments of n
(N=T72). up to 0.2 every 15 sto o
achieve and maintain n
target saturations 5
(B5%—92% ). d
v
h
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doi:10.1371/journal pone.0052033.g002

Low 02 High 02 Risk Ratio Risk
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fix
1.1.1 Trials with allocation concealed
Harling 2005 4 26 5 260 114% 0.80 [0.24, 2.65] -
Rabi 2011 1 34 3 T2 44% 0.71 [0.08, 6.54]
Vento 2009 4 37 3 41 6.5% 1.48 [0.35, 6.17] -
Wang 2008 1 18 1 23 20% 1.28 [0.09, 19.086]
Subtetal (95% ClI) 118 162 24.2% 1.00 [0.45, 2.24] |
Total events 10 12
Heterogeneity: Chi® = 0.55,df=3 (P=0.91), F=0%
Test for overall effect: £=0.01 (P = 0.99)
1.1.2 Trials without allocation concealment
Lundstrom 1995 2 34 5} 35 13.5% 0.34 [0.O7,158] — =
Saugstad 1998 6 70 27 68 623% 0.58 [0.34, 0.97] —-
Subtotal (95% CI) 104 103 75.8% 0.53 [0.33, 0.88] -
Total events 18 33
Heterogeneity: Chi* = 0.40, df =1 (P = 0.53); I = 0%
Test for overall effect: Z=2.48 (P = 0.01)
Total (95% CI) 219 265 100.0%  0.65 [0.43, 0.98] e
Total events 28 45
Heterogeneity: Chiz = 2,51, df = 5 (P = 0.78); I = 0% m
Test for overall effect: Z = 2.04 (P = 0.04) o Low.02

Test for subaroup differences: Chi* =1.72.df =1 (P =0.19), I =41.7%

Figure 2. Meta-analysis of effect on mortality prior to hospital discharge.

Table 6. Meonatal morbidity ocutcomes.

N =trials
Qutcome (participants)
Endotracheal intubation 3 (225)
Surfactant replacement 3 (188 )

Reached target oxygen saturation by:

3 minutes 1 (106)
5 minute 2 (184)
8 minutes 1 (106)
10 minutes 3 (3B
CLD or BPD 3(223)
ROP 3 (199)
NEC 3 (194)
S IVH 4 (240)

Table 5. Apgar scores (time after birth): median and inter-
quartile range (if available).
Study T minute 5 minutes 10 minutes

high low high fow high low
Haling  G5(1-10) 5(2-9)  8(3-10) B(3-10) NR NR
2005 [17)
Saugstad  4A4(16)" 4319 T3NS 73INTF TE1E" EO(L4S
1998 (18]
Lundstrom  8(3-10)  8(4-10)  10(6-10) 10(8-10) NR NR
1995 [19]
Vento 2009 6(2-8)  5(2-7)  B(5-9)  B(5-9) NR NR
[20]
Wang 2008 4 5 9 8 7 8
[21]
Rabi2011 7 6 8 7 NR NR
[22]
NR=not reported, * mean (standard deviation).
dai:10.1371 /joumal pone 00520331005

doi:10.1371 joumal pone 005203 3.t006

Table 7. Duration of care and admission.
M =Trials WMD (959% CI)

Duration of: [participants) days

Mechanical ventilation 2 (147) —14 (—6.6,39)

Supplemental oxygen 1(78) —16 (not reported)

Hospital stay 2 (180} —50 (—6&9, —33)

doi:10.1371 fjoumal pone 005 2033 1007
ABSTRACT Saugstad OD, Aune D,
Aim: The optimal initial fraction of oxygen (iFiO2) for | Aguar M, KapadiaV, Finer
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resuscitating/stabilising premature N, Vento —M. Systematic
infants is not known. We aimed to study currently available information | review and meta-analysis of
and provide optimal initial fraction of
guidelines regarding the iFiO2 levels needed to resuscitate/stabilise | oxygen

premature infants of levels in the delivery room
<32 weeks’ gestation. at <32 weeks. Acta
Methods: Our systematic review and meta-analysis studied the effects | Padiatrica;103:744—751.
of low and high DOI:10.1111/apa.12656

iFiO2 during the resuscitation/stabilisation of 677 newborn babies <32
weeks’ gestation.

Results: Ten randomised studies were identified covering 321 infants
receiving low

(0.21-0.30) iFiO2 levels and 356 receiving high (0.60-1.0) levels.
Relative risk for

mortality was 0.62 (95% CI: 0.37-1.04, 12 = 0%, pheterogeneity = 0.88)
for low versus high

iIFiO2 ; for bronchopulmonary dysplasia, it was 1.11 (95% CI: 0.73—
1.68, 12 = 46%,

pheterogeneity = 0.06); and for intraventricular haemorrhage, it was 0.90
(95%

Cl: 0.53-1.53, 12 = 9%, pheterogeneity = 0.36).

Conclusion: These data show that reduced mortality approached
significance when a low

iFiO2 (0.21-0.30) was used for initial stabilisation, compared to a high
iFiO2 (0.60-1.0).

There was no significant association for bronchopulmonary dysplasia or
intraventricular

haemorrhage when comparing low and high iFiO2. Based on present
data, premature

babies <32 weeks’ gestation in need of stabilisation in the delivery room
should be given

an iFiO2 of 0.21-0.30.

Table 1 Basic chamcierisics of e induded and ecduded randomised studies acording to the initial inspiratory fraction of aeygen (0} employec

defiwery roam

Study Binded GA weeks Low iF0, High iF0, Mortality defi

ncluded studies
Lundsteam (6] Mo 24-32 (ol QB0 Befom disd
Venio (10) Mo 2428 030 020 <28 days
Wang (8) Yeg 2332 oz 1.0 <25 days
Rabi (14) Yes =32 azi 1.0 Befom disd
See (23 Mo <31 alrd 10 Bafom disd
Rook (21) s <32 030 65 36 wesks”
Amanian (13] Mo H-34 030 10 Mt sperifia
Kumar (%) Ve ¥ 0 1.0 <28 days
Aguar (24) s <30 az0 Q&0 Baom disdh
Kapadia (15) Mo <35 a2 10 Baom disdh

Beclsded studies
Harling (1 1) Mo <31 asa 10 Mt specifia
Ezald (1Z) s <35 Lindknoesimy 10 Mt spaciiia

GA = Cestational age.
Oy emnolled infants with a gesational age <33 weeks are induded in this radiew from studes refesnced (12,13) and (15).
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Ralativa nsk mat-analysis plot (mndom effacts)

Lundsiram. 1995 o 034008, 1.37)
Soo, 2008 £.80 {109, 7-35)
Wang, 2008 1.28 014, 11.72)
Vonin, 2009 » 148 039, 561)
Fabi, 2511 L7110, 469)
Fnak, 2012 —N— 0.57 .22, 1.48)
Kumar, 2012 £ .39 .00, 196
Aguar, 3013 —— 44 015 126
Kapadia, 2013 = &7 {16, 158)
Camhinad frandam] o .62 {137, 1.04)

T T T T T T T 1

o.oT af oz 0.5 T 2 5 0 100

Relative risk [05% confidence infensal)

Figure 1 Random efiects forest plot with summary relagive risk (RR) and 95% canfidence intervals of mortality and the mmbined values comp
{0:21-030) vers1ss high {0.50-1.00) inial inspiratory fracSon of oxygen for resuscitation)stebilisation of preferm infants <32 weeks’ gestaSional age

RR=1 fawours bow oxygen

Table 2 Primary and semndary

in induded rand

sed studies comparing low (0.21-030) versus high (060 100} initial inspiratory fraciion

Death BPD (]
Swdy Low High Low High Low
Lundstram () * 2/34 6/35 534 2/35 2/34
Venio (10) * 437 /4 6/37 13/41 737
Wang (&) * 1/18 /3 18 323 218
Rabi (14) 1/34 3/ 18/33 41 /89
Sew (227 1/20 1/16 420 316 0f20
Rook (21)* 6/99 1094 39 14,94 Bf99
Kumar (23) /5 1/6 s 1/6 1/5
Aguar (24)° 434 7/26 10/34 626 11/34
Armenian (13) o/14 a/13
Kapadia ot al (15)" 2/26 2/30 226 11,/30 426
Totl 217321 35/3156 T9/306 91,/340 24/339
% 65 a8 258 268 100
BPD = Bonchopuimaonary dysplasia; MH = Inraveniricular haemanhage.
*IVH »grade 2.
TIVH zgrade 2.
Relativa sk mata-analysis plol (andom affacts)
Lundgram, 1995 o 257 {062, 11.03)
Wang, 2008 _— 208 094, 9.57)
Eno, 2008 B ——— 1.07 031, 23.85)

Vianko, 2009 —— Q5T 022 1.76)

Fahl, 2011 1 .92 {61, 1.29)

Rook, 2012 — 1.56 {087, 2.84)

Mumar, 2012 360071, 21.59)

Aguar, 2013 — 127 065, 2056)

Mapadia, 2] ——————————— 03T 010, G.81)
Comiined frandom] —6— .11 {173, 1.68)
-D.IT alz als If ; fla ﬂ;cl

Relalive Hek (95% confdence inleral)

Figure 2 Random effects forest plot with summary relative risk (RR) and 95% confidence intervals of bronchopulmonary dysplasa (BPD) and
comparing the use of kow {021 —0.30) versis high (160-1.00) inifial ispiratory Faction of aoygen for resuscitaBon/stabilisaSion of preferm infnts <
age in the defivery room. RR <1 favours bow oxygen.
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Ralative risk mela-analysis plol (random affects)

Lundgtram, 1995 206 (028, T5.34)
Wang 2008 / 632 (0. 70, infinity)
Wanlo, 2009 . 165 (056, 4.31)
Fook 201 —.—— 0.78 (032, 1.79)
Kumar, 204 " / 50 (0,38, infrity)
Aguar, 2013 . 0.38 (013, 1.07)
Mapodi, 2013 _ OUFF (.26, 220)
Combied |mndom| : 53 080 (053, 1.53)
T T T T T T 1

af a2 o5 T 2 5 10 100

Relabve rizk (85% confiblence inerval)

Figure 3 Random effecs forest plotwith summary relafive rsk (RR) and confidence infervaks of nfraveninoudar haemomhage (WH) and e comba
the use of kow (0.2 -0.30) versus high (0.60-1.00) initial inspiratory fradion of moygen for resusotation,'stabilsation of preferm infank <32 weels”

delivery room. RR <1 fawours low oxygen.

Objective To test the hypothesis that an initial fraction of inspired
oxygen (FiO2) of 30% during resuscitation of preterm infants results in
less oxidative stress and is associated with improved clinical outcomes
compared with an FiO2 of 65%.

Study design Preterm infants of gestational age <32 weeks (n = 193)
were randomized to start resuscitation with either 30% oxygen (low-
oxygen group) or 65% oxygen (high-oxygen group), after which the
FiO2 was adjusted based on oxygen saturation values. The primary
outcome was bronchopulmonary dysplasia (BPD) assessed at 36 weeks
postmenstrual age. Secondary outcomes included major neonatal
illnesses and markers of oxidative

stress.

Results The median gestational age of included infants was 286/7 weeks
(IQR, 265/7-303/7 weeks). The incidence of BPD was not significantly
different between the low-oxygen and high-oxygen groups (24% vs
17%; P = .15). The FiO2 in both groups was adjusted to a mean of 40%
by 7 minutes in the low-oxygen group and by 11 minutes in the high-
oxygen group. No differences in markers of oxidative stress were noted
between groups.

Conclusion Initial supplementation of preterm infants with 30% oxygen
during the fetal-to-neonatal transition is as safe as 65% oxygen, with no
differences in oxidative stress markers or BPD.

Rook D, Schierbeek H,
Vento M, Vlaardingerbroek
H, MD, van der Eijk AC,
Longini M, Buonocore G,
Escobar J, van Goudoever
JB, Vermeulen MJ.
Resuscitation of Preterm
Infants with Different
Inspired Oxygen Fractions. J
Pediatr 2014;164:1322-6.
http://dx.doi.org/10.1016/j.jp
eds.2014.02.019

ABSTRACT

Aim: The starting fraction of inspired oxygen for preterm resuscitation
is a matter of debate, and the use of room air in full-term asphyxiated
infants reduces oxidative stress. This study compared oxidative stress in
preterm infants randomised for resuscitation with either 100% oxygen or
room air titrated to internationally recommended levels of preductal
OXygen saturations.

Methods: Blood was collected at birth, two and 12 hours of age from
119 infants

Tataranno ML, Oei JL,
Perrone S, Wright 1M,
Smyth JP, Lui K, Tarnow-
Mordi WO, Longini M,
Proietti F, Negro S,
Saugstad OD, Buonocore G.
Resuscitating preterm
infants with 100% oxygen is
associated with higher
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<32 weeks of gestation randomised to resuscitation with either 100%
oxygen (n = 60) or room air (n = 59). Oxidative stress markers,
including advanced oxidative protein products (AOPP) and isoprostanes
(IsoP), were measured with high-performance liquid chromatography
and mass spectrometry.

Results: Significantly higher levels of AOPP were found at 12 hours in
the 100% oxygen group (p < 0.05). Increases between two- and 12-hour
AOPP (p = 0.004) and IsoP (p = 0.032) concentrations were
significantly higher in the 100% oxygen group.

Conclusion: Initial resuscitation with room air versus 100% oxygen
was associated with lower protein oxidation at 12 hour and a lower
magnitude of increase in AOPP and IsoP levels between two and 12
hours of life. Correlations with clinical outcomes will be vital to
optimise the use of oxygen in preterm resuscitation.

oxidative stress than room
air. Acta Padiatrica 2015;
104:759-765
DOI:10.1111/apa.13039
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