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Critical States in Newborns
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HpOI‘HOSI/IpOBaHI/Ie HCXO0/la KPUTHUYECKOTO COCTOAHUA Y HOBOPOK/IEHHBIX B 3aBUCUMOCTH OT ocobeHHoCTel
K]II/IHI/IKO']I3.60paTOpHOFO CTaTycCa SABJIAECTCA OZIHOfI 13 HanboJree CAOKHDBIX 3a/1a4 COBpeMeHHOﬁ PeannMaTOJIOTUN.

Iexnb uccnenoBanusi. VzyueHue JUHAMUKY KJIMHUKO-IA00PATOPHBIX [IOKA3aTeJel ¢ 1eJIblo CO3aHUs MH/IUBU-
JIyaJbHBIX BPEMEHHBIX 1ITKAJT Y HOBOPOXK/ICHHBIX B KPUTHYECKOM COCTOSIHUU.

Marepuaist u Meroabl. Ob6caenoBaiu 229 HOBOPOKIECHHBIX JETEH CO CPOKOM recraiuu ot 25 10 42 HeJlelb.
CocrostHue jiereii OlleHUBaIU €Ke[IHEBHO B TeueHue Beero neprona Habmoaenuss 8 OPUT 1o 105 npusnakam. 13
HOBOPO’K/JICHHBIX, BKJIIOUCHHBIX B HCCJIE0BaHNE, 6 MAlMeHToB ymepaio, 223 Bbukuin. Vccaenosanu 24 Koindect-
BEHHBIX [IPU3HAKA, MO/IBEP;KEHHBIX 110 PE3YJIbTaTaM 0HO(MAKTOPHOrO JIUCIIEPCHOHHOTO AHAJIN3A BJAUSHIIO GaKTo-
pa-tniepeMenHoIl «Vcxom», oTpaskaioneil paHHIe UCXObI KDUTHIECKUX COCTOSTHUIL.

Pe3yJIbTaTbI HCCIeI0BaHUA. SICTaHOBIIeHOy YTO OCHOBHBIMU ITOKa3aTeJAMU, OTPAKAOIIUMU TAKECTb COCTOA-
HUA ITalflUeHTa U onpeaesIAIIUMU NCXOL KPUTUYECKOTO COCTOAHUA, ABJAIOTCA TaKNE XapPaKTEPUCTUKN KUCJIOPO/L-
HOT'O CTaTyCa, KaK CoJAepRaHrne KUCJ/I0POoO/ia B ﬂpTepHaJIbIIOﬂ KpOBH, NH/IEKC CHUCTEMHOM JIOCTaBKM KUCJIOPO/Ja, NH-
JIEKC OKCHUTE€HalluH, WH/IEKC CUCTEMHOI'O HOTpe6]IeHI/I${ KHUCJ0PO/a W HaIIPAKEHUE KUCJI0pOoJa B apTepI/IaJII)HOﬁ
KpOBHU. BI)IHBJIBHO, 49TO Y HOBOPOKIACHHBIX C 6]18_FOHpI/I$ITHBIM NCXO/IOM KPUTUYECKOTO COCTOAHUA MMEET MECTO
CTOWKOE yBesmmueHume IoKasareJsiei KHCJIOPOJHOTO CTaTyCa B AMHAMHUKE C OJ/THOBPEMCHHBIM CHUKCHUEM MH/IEKCA
OKCHUreHalu, B TO BpeM:A Kak IIpu H€6JIaI‘OHpI/I${THOM HCX0/ie UMEET MECTO BbIpaK€HHOE CHUKEHNE HOKaSaTe]Iefl,
OTpakalolnx KI/IC.HOPOZ[HbIﬂ CTaTyC Oprann3Ma Ipu 3HaYUTEJIbHOM YBEJIMYCHUN MHIEKCAa OKCUTEHAITUH. Yeranos-
JIEHO, YTO IOKa3aTeJIb HAIIPAYKEHUSA apTEPUATIbHOI'O KUCJI0PO/ia HE COOTBETCTBOBAJI pe(l)epeHTHI)IM 3Ha4Y€eHUAM Jla-
JKe IIpru 6JIaTOHpI/IHTHOM HCX0/1€ KPUTUYECKOTO COCTOAHUSL. HpOI[eMOHCTpI/IpOBaHO, 4YTO CHUKEHHE MHIEKCa CUC-
TEMHOTO HOTpC6]ICHI/I$I KHCJ0poJia B TpymIe HC6]IaI‘Ol'IpI/IHTHOI‘O NCXO0/Jla OTpaXaeT CHUXEHUE CKOPOCTH
MeTab0IMIECKIX IIPOIECCOB U CBUAECTEJILCTBYET O TEPMUHAJIBHOM COCTOAHUU ITAIlUEHTA.

3akimoueHue. OHeHKa HOTpe6JI€HI/IH KUCJIOPO/Zla TKAHAMU B IMHAMUKE a€T BO3SMOKHOCTD OII€HKU I-)Cp(i)eKTI/IB-
HOCTH ITPOBO/IMMBIX MepOHpVIHTHﬁ MHTEHCUBHOMN Tepalinu, Co3aaHusAd I/IH]II/IBI/I[IyaJTBHOﬁ BpeMeHHOﬁ HIKaJIbl 1 IIPO-
THO3MPOBAHMA NCXO/Ia KPUTHIECKOTO COCTOAHNA Y KOHKPETHOTO TTalleHTa.

Knioueevte cosa: 1060poicoeniviil; KpUmuueckoe coCmosue; KuciopoOHblil CIamyc; 6PeMeHHAs. WKALA; PaH-
HULL UCX00

Prediction of neonates' critical states outcome depending on lab test findings and clinical manifestations is one
of the most important and difficult problems of modern critical care medicine.

Aim of the study. To evaluate changes in lab test findings and clinical manifestations in order to create indi-
vidual timelines for critically ill neonates.
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Kpurnuyeckme cOCTOSIHUS HOBOPOSKAEHHBIX

Material and methods. We examined 229 neonates with a gestational age of 25—42 weeks. Babies' health was
assessed daily throughout their ICU stay using 105 parameters. Six patients enrolled in the study died, 220
enrolled patients survived. We analyzed 24 quantitative attributes affected by variable factor «Outcome» (accord-
ing to the univariate variance analysis) that reflects early outcomes of a critical state.

Results. The study demonstrated that the main characteristics reflecting the severity of patient's condition and
determining the outcome of a critical state are such parameters of the oxygenation status as total blood oxygen con-
centration, oxygen delivery index, oxygenation index, oxygen consumption index, and arterial oxygen extraction ten-
sion. The study demonstrated that neonates with favorable outcomes presented a steady increase in the oxygenation
status parameters with concurrent decrease in the oxygenation index. At the same time, neonates with unfavorable out-
comes presented a steady decrease in the oxygen status parameters along with a significant increase in the oxygenation
index. We determined that the arterial oxygen extraction tension did not comply with the reference limits even in case
of a favorable outcome. The study demonstrated that a decrease in the oxygen consumption index in the unfavorable
outcome group reflects a decrease in the metabolic rate in patient and indicates a terminal state of the disease.

Conclusion. The assessment of tissue oxygen consumption variations with time permits to estimate the effec-

tiveness of the intensive care, create individual timelines, and predict outcome on an individual basis.

Key words: neonate; critical state; oxygenation status; timeline; early outcome
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Beenenue

Bpemennas mikasa (anzi.: timeline, provisional
scale, scale of time) B HaubGoJiee pacpocTpaHeHHOM
MMOHVMMAHUK — METO/ BU3yaJIU3alluu TaHHbBIX, TIPE/I-
Ha3HAYEHHBIN 711 rpauIecKOTO TPENCTaBICHUS
Mepruojia BPpeMEHU WU XPOHOJOTUYECKON CBS3U
MESKILY COOBITUSIMU, HEOOXOMMMBI It Ipoliecca
00yYeHUsI UK UCCIICIOBAHKSI MHTEPECYIOTIeN TeMBbI,
MO3BOJISTIOIINI T1y0sKe 3arJITHYTh B CYyTh COOBITHIT 1
MOJIYYUTD TIEJIOCTHYIO KapTUHY [JTUTEJBbHOTO TIPO-
1ecca. BpeMeHHas 1mKaia peaynsyeTcs, Kak IpaBy-
JIO, B BUJIe BPEMEHHBIX rpaduueckux JuHeek (I10-
JIOC), Ha KOTOPBIX HAHECEHbI JaThl WJIH COOBITHS C
MMOMeTKaM¥ O BPEeMEHU UX TPOUCIIeCTBUSL. Bpemen-
Hasl [IKaJa MOKET TaK/Ke MPEACTABIATH cOO0i criuc-
KU W TabJIHIBE ¢ YKa3aHHo# xponouorueit [1].

Enunoit MeTomosornu MOCTPOEHUs, a TaKKe
o0IIeNpPU3HAHHONW ~KJjaccu(UKAIME BPEMEHHBIX
mkaia Her. HanGosiee yacTo BpeMEHHbIE IITKAJIbI HC-
MOJIB3YIOTCST B TYMAHUTAPHBIX HayKax U B 06pasoBa-
Huu. B moctymHOI JuTepatype yIanoch HalTh efu-
HUYHbBIC WMCCIAEJ0BaHUS B 00JACTH MEAMIIMHBI,
JIEMOHCTPUPYIOIITHE PEe3YJIbTaThl aHAN3A, B TOM YHC-
Jie ¢ UCTI0JIb30BAaHNEM TaliM-JIaliHOB.

Kontenmst BpeMeHHBIX NTKaJI JKUBBIX CYIIECTB
Obl1a chopMUPOBaHA B XPOHOOMOJIOTHU BO BTOPOI
MOJIOBUHE MPOLLIOTro cTojiethss. OHAKO KaKuX-JT100
MPaKTUYECKUX PEKOMEHANNI 110 HMCIOJIb30BAHIIO
BPEMEHHBIX IIKAJ JIJIsI PEIIEHUs 3a/1a4 3/[paBOOXpa-
HEHUsI TPeIoKeHo He Gbiiio. HoBbIil BUTOK MHTEpE-
ca K JIaHHOW Tpo6JieMaTKe BO3HUK B CBSI3H C IIHPO-
KUM BHEJ[PEHWEM, B TOM UYUCJEe W B €CTECTBEHHbIE
HAYKHU, BBIYMCAUTEIBHON TEXHUKU Ha pyOexke Mpo-
IIIJIOTO W HBIHEINTHero ctosieTuii. IMeHHO B 9TOT Tie-
PHOJI UCCTIE0BATESIMHU ObLIO €IIe Pa3 MOAYEPKHYTO,
410 K HAbOPY MapaMerpoB, (GOPMUPYIONUX OOLIHA
JKUBHEHHBIH MUD CYTIECTBA, OTHOCUTCS ¥ TA BpEMEH-
Has (CKOpPOCTHas) TTKaita, B KOTOPOH BOCIIpUHUMA-

Introduction

The timeline (provisional scale, scale of time) is
known as a method of data visualization intended for
graphic representation of a period of time and time
relations between events. This method is necessary
for the education process or for the investigational
purposes; it gives a thorough comprehension of the
events and permits to demonstrate an integral pic-
ture of a longstanding process. The scale is presented
in the form of timelines (bars) with the dates and
time of important events. At the same time, the time-
line could be visualized as a list or a table with the
event chronology [1].

There is still no standardized methodology of
timeline construction and widelyaccepted classifica-
tion. The timelines are used in humanitarian science
and education more frequently. The available litera-
ture contains only single examples of timelines
applied in medicine that demonstrate the analytical
results including the timelines.

A concept of timelines for living beings was
developed in chronobiology in the second half of the
20th century. However, no practical recommenda-
tions for their use in the healthcare have been pro-
posed. At the turn of the century, this problem again
was in the spotlight due to wide application of com-
puter technology in different fields, including natur-
al sciences. Back then, different researchers empha-
sized that the timeline is one of parameters arranging
the environment of a living being; and within the
timeline a living being perceives events, realizes
motions and responses, and even lives. In some cases,
the timeline demonstrates a trend toward brevity
and quickness, in other cases, towards extension and
slowness [2].

No investigations of timelines applied for criti-
cally ill patients have been available to date, there-
fore, this study has been carried out.
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I0TCsT COOBITHST, OCYIIECTBIISIIOTCS IBUKEHNUS U Peak-
11U, B LEJIOM JJIUTCS KU3Hb. Y OJHUX HIKala cMe-
TeHa B CTOPOHY CIKATOCTH ¥ OBICTPOTHI, ¥ APYTUX —
IIPOTSI)KEHHOCTHU U 3aMeI/IeHHOCTH [2].

B nacrosiiee Bpems ucciel0BaHus, HOCBSAIEH-
Hble IIPUMEHEHUIO KOHIEIIMY BPEeMEeHHbIX IIKal Y
[AIMEHTOB B KPUTUYECKOM COCTOSHUU, OTCYTCTBY-
10T, 4TO ¥ MOCJIY’KHMJIO OCHOBAaHUEM JIJISl BBIIIOJTHEHUS
HacTosiiei paboThL.

Ilenb uccienoBanus — U3ydyeHHe AUHAMUKU
KJIMHHUKO-1a00PaTOPHBIX I0Ka3aTeseil ¢ IeIbi0 CO-
3/1aHUS MHIUBU/IYaJIbHBIX BPEMEHHBIX 1IKaJ Y HOBO-
POXKAEHHBIX B KPUTUYECKOM COCTOSIHUU B 3aBUCUMO-
CTH OT PaHHEro UCXo/a.

Marepuan u MeTObI

Wccenenosanie BBITIOJIHUIA B OT/EIEHUN aHECTE3UO-
gorun-peannmanun Nel JIOTBY 3 «/[KbB» K3 JIO B me-
puoz ¢ 2006 o 2009 rox. B nunamuke obememosaro 229
HOBOPOKIEHHBIX fieTel (2550 nHabmoeHnii) co CpPOKOM Te-
craiuu ot 25 10 42 Hexenb. Cpeayr HabMOAABIINXCS MaJIb-
unkn coctaBuan 134 yenosexa (58,5%), neBoukn — 95 ve-
soBek (41,5%). Bce HoBOpOXK/eHHBIE HAXOIWJINCH B
KPUTUYECKOM COCTOSTHUH U HY’KAQJTHUCh B IPOBEACHUN MH-
Ba3MBHON MCKyCCTBEHHON BeHTmusAnun Jjerkux. Cocros-
HUe JieTell OIIeHNBAJIN €XKe/THEBHO B TeUeHHEe BCEro TepHo-
na nabmogenus 8 OPUT no 105 npusnakam.

J1J1s1 OTleHKM COCTOSIHMS TIAIMEHTA MCIOTb30BAIU PY-
THHHbBIE METO/bI KINHUKO-Tab0pPaTOPHOTO 00CIIe0BAHMST
1 TIOKA3aTeJIM KMCIOPOJHOTO CTaTyCa, METOINKA MCCIIE/0-
BaHMUSI KOTOPBIX TIOAPOOHO omrcana B GoJiee paHHUX pabo-
tax [3—35]. V13 HOBOPOSK/ICHHBIX, BKJIIOYEHHBIX B HCCJIE/I0-
BaHue, 6 MaueHToB yMepJio, 223 BbIKUIIN.

C uespio pazpaboTKU aJropuT™Ma MPOrHO3UPOBAHIIS
PAHHETO0 UCX0/1a KPUTHYECKUX COCTOSTHUI Y HOBOPOIK/IE€H-
HBIX OBLJT TPOBEJICH aHAIN3 KJIMHUKO-Ta00PATOPHBIX MO-
KasaTeJsieil MalueHToB, KOTOPBIH MO3BOJIMJI BBISIBUTH 3HA-
YUTEJbHBIC JMHAMUYECKUE PA3JNyus IPOTHOCTUYECKU
3HAYUMBIX KOJIMYECTBEHHBIX [T0Ka3aTeieil 0a3bl JaHHbBIX B
IpyIax paHHero MPOrHO3a Ha TepBble U TPETbU CYTKU
MoCJe MOCTYIJIEHUs. DTO U MOCTYKHJIO MOTUBOM JIJIST
JIATbHENINero n3ydeHus: N3MEHEHU JaHHBIX M0Ka3aTe-
Jieil BO BpeMeHN.

[TpoBesin aHa/IN3 AMHAMUYECKUX XapPAKTEPUCTUK HAU-
60siee MH(MOPMATUBHBIX B TIPOrHO3€ PAHHETO MCXO/A KPU-
THYECKUX COCTOSTHUI Yy HOBOPOKIEHHBIX JIETEIl KOJIIYeCT-
BEHHBIX IOKaszareseii Gasbl maHubix. Vccaegosaiu 24
Pe3YJIBTATUBHBIX KOJUYECTBEHHBIX MPU3HAKOB-OTKINKOB
HauboJiee MOJIBEPIKEHHBIX 110 PE3YJIbTaTaM 0HO(DAKTOPHO-
ro aucnepcronHoro ananusa (ANOVA) siausgHuio dhakropa
nepementoii «lcxony, orpaskarorieil paHHre UCXOIbI KPH-
THYECKHUX COCTOSIHUIA Y HOBOPOKAEHHBIX feTeii (Tabir. 1).

Vcnop3oBasu cirenyiomnne MeTOANKY CPABHEHNS 10~
KaszaTteJieil B TPyIIax MporHo3a:

*  CpaBHEHUE MCXOAHBIX (CTapTOBBIX) 3HAYeHUN
oKazareJieif 1o rpymiaM IIporHo3a mo 3HaAYeHIIO CPEHIX;

*  CpaBHeHMe 3HaYEeHUH IoKazaTeseill Ha COThII Yyac
SKU3HU JIeTell TI0 TPYIIIIaM IIPOrHO3aI0 3HAYEHUTO CPEIHUX;

*  OIleHKAa BEJMYMHBI U3MEHEHUs TI0Kaszareseil 1o
rpymmam rporuoda Ha 100-if yac skusHu gereil B cpaBHe-
HUU C UCXOJHBIMHU 110 3HAYCHUIO CPEIHUX;

The aim of study. The aim of the current inves-
tigation was to evaluate changes in lab test findings
and clinical manifestations in order to create indi-
vidual timelines for critically ill newborns depending
on early outcomes.

Materials and Methods

The current study was performed in the intensive care
unit of Children's Clinical Hospital Np.1 under the Leningrad
Oblast Public Health Committee from 2006 till 2009. We fol-
lowed 229 newborns at a gestational age of 25—42 weeks (in
total, 2550 observations), 134 of them were boys (58.5%) and
95 of them were girls (41.5%). All newborns were in a critical
state and required invasive artificial pulmonary ventilation.
Children's health condition was evaluated daily during their
ICU stay using 105 parameters.

For the assessment of patients' condition, routine clin-
ical and lab test methods were applied, as well as the
assessment of the oxygen status (the latter technique was
described in details in earlier works) [3—5]. Six enrolled
newborns died, 223 patients survived.

In order to develop an algorithm for prediction of
early outcomes in critically ill newborns, we analyzed clin-
ical data and lab test findings and found significant
changes in prognostically significant quantitative database
parameters in early prognosis groups on Days 1 and 3 after
admission. It motivated us for further studies of changes in
these parameters with the time.

The study analyzed dynamic characteristics of quantita-
tive database parameters which are most informative for pre-
dictions of early outcomes in critically ill newborns. We ana-
lyzed 24 quantitative attributes affected by a variable factor
«Outcome» (according to the univariate variance analysis)
that reflects early outcomes of a critical state. (Table).

We used the following methods of comparison of para-
meters in the prognosis groups:

*  Comparison of baseline values in prognosis
groups by mean values;

e Comparison of values at the 100th hour of new-
borns' life in prognosis groups by mean values;

e Assessment of values changes in prognosis groups
at the 100th hour of newborns' life compared to baseline
data by mean values;

e Comparison of values in prognosis groups at the
end of the early neonatal period by mean values;

e Comparison of time to achievement of reference
limits.

The parameter dynamics in the form of mean values
and variances (95% confidence interval around a sample
mean) of analyzed variables divided into groups of early
outcomes of critical states are presented as 2M aggregated
linear charts, where the Y axis presents values and the X
axis presents the age of newborns in hours.

The statistical analysis of the relations between para-
meter samples in groups of shortterm prognosis of critical
health condition was performed using Friedman two-way
analysis of variance by ranks (I*) and coefficient of multi-
ple rank correlation (Kendall's coefficient of concordance)
(W). The concordance estimation was based on the fact
that the proximity concordance coefficient (W) to unit
reflects poor concordance between values of quantitative
attributes in groups [6].
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PeSlebTaTI/IBHbIe KOJIMYECTBEHHbIE IPU3HAKU (OTKJII/IKI/I), MOo/ABEPKEHHDbIE BJUSIHUIO (baKTopa-nepeMeHHoﬁ <«HCXO0/[ Jie-

yenus B OPUT».
Effective quantitative attributes (responses), affected by a variable factor «Outcome of treatment in intensive care
unit».
Parameters Variance analysis Kruskal-Wallis test Median test
F 2 H p 2 p
Oxygenation index, mm Hg 161.8 0.000 139.3 0.000 67.1 0.000
NEOMOD, score 104.8 0.000 162.0 0.000 126.1 0.000
Arterial oxygen content, mmol /1 96.9 0.000 137.1 0.000 72.0 0.000
System oxygen delivery, ml/(min*m?) 84.2 0.000 155.0 0.000 87.2 0.000
System oxygen delivery index, ml/(min*m?) 80.1 0.000 160.8 0.000 88.5 0.000
Gestation age, weeks 73.9 0.000 93.7 0.000 82.4 0.000
Cardiac output, I/min 67.0 0.000 127.0 0.000 61.7 0.000
Age at admission to the ICU, hours 66.1 0.000 15.7 0.000 34.1 0.000
Arterial oxygen extraction tension, mm Hg 58.6 0.000 100.7 0.000 65.0 0.000
Ventilation efficiency index, standard unit 51.2 0.000 140.0  0.000 86.9 0.000
Averaged value in the profile «Irritation-oppression», score 49.7 0.000 111.2 0.000 65.2 0.000
Lactate plasma concentration , mmol /I 48.7 0.000 86.3 0.000 70.2 0.000
APGAR score at the 1st minute, score 44.3 0.000 70.3 0.000 64.9 0.000

Ipumevanue. Parameters — nokasares; Oxygenation index, mm Hg — unzexe okcurenanuu, MM pt. ct.; Appraisal by scale NEO-
MOD, score — onerka no mkase NEOMOD, 6amnbr; Arterial oxygen content, mmol/l — conepskanue Kuciaopoga B aprepuaibHOil
KpoBu, MMOJIb/J1; System oxygen delivery, ml/(minem?) — cucremuas gocraBka Kucaoposa, M/ (muHm?); System oxygen delivery
index, ml/(minem?®) — wuHAEKC cucTeMHOI pocTaBKU KHcaoponaa, mi/(Munem?’); Gestationage, weeks — cpok recranum, mHemenu;
Cardiac output, |/min — cepaeunsiii Boi6poc, n/mun; Hours of life at the moment of intensive care unit admission — yacer Kusnu Ha
momenT noctymienust B OPUT; Arterial oxygen extraction tension, mm Hg — nanpsixenie Oy B apTepuaibHOIl KPOBH, MM PT. CT.;
Ventilation efficiency index, standard unit — unzexc addextnBrOoCTN BenTHISIIINY, Y. efi.; Averaged value in the profile «Irritation-
oppression», score — ycpeIHeHHast oleHKa B npodusie «Pasapaxenue-yraereHues, 6auisy; Lactate plasma concentration, mmol/l —
KOHIIEHTpaIK JaKkTaTa B Iazme Kposu, MmoJib/J1; APGAR score at the 15t minute, score — orenka 1o mkase Anrap Ha 1-if MumyTe,
Gasurer; Variance analysis — aucnepcuonnniii ananns; Kruskal-Wallistest — tect Kpackena-Yosunca; Mediantest — Meuanubiii Tecr.

*  CcpaBHEeHME 3HAYEHMIl IOKas3areseil B TpyIIax
IIPOTrHO3a Ha KOHeIl paHHero HeOHATAJIbHOTO IHepuoja 110
3HAYEHUIO CPEJIHHX;

*  CpaBHEHUE BPEMEHU JIOCTHIKEHUS MOKA3aTeNSIMU
B IPYIIIax POrHO3a rpaHull pe)ePeHTHBIX MHTEPBAJIOB.

JlunaMuKy mokasaTesieil B BUjle Cpe/JHUX 3HaUeHUH 1
mucriepeuii (95%-Hblil I0BEPUTENBHBIIT HHTEPBAJ BOKPYT
BBIOGOPOYHOTO CPEAHET0) AHAIM3UPYEMBIX IT€PEMEHHBIX,
Pas/ieJIeHHBIX MO TPYIIIaM PAaHHUX MCXOJI0B KPUTUYECKUX
COCTOSIHUIA, OTPAa3UJIM B BU/le 2M arpernpoBaHHbIX JIMHEH -
HBIX IpaUKOB, r7ie Ha ocu Y TPe/ICTaBJIEHbl 3HAaUE€HUS 110-
KaszateJieil Ha ocu X — BPeMsl JKM3HH B 4acaxX MCCJIe/[OBaH-
HBIX HOBOPOK/ICHHBIX JIeTell.

JUJIst OLIEHKH CTAaTHCTUYECKOH CBSI3M MEK/LY BHIGOPKa-
MU TOKazaTeseil B TPYyIIax KpPaTKOCPOYHOTO IPOrHO3a
KPUTUYECKUX COCTOSIHUI MCIOJIb30BAJIN PAHTOBBIN [HC-
nepcuonnpiit ananun3d (ANOVA) @puamana (I*) u koad-
duimenT MHOKECTBEHHOU paHTOBOI Koppessiuu (Koad-
unment xwoukopaamuu Kenmenma) (W). B orenke
KOHKOPZAIUK UCXOJUIN U3 TOTO, 4TO Gan3ocTh Koaddu-
nuenra Koukopaauu (W) K eaunuile o3Hadaer ciabyro
CTENeHb COTJIACHST MEXK/y 3HAUEHUSMU KOJINYECTBEHHBIX
IIPU3HAKOB B rpymmax [6].

PesyubraThl 1 00CyKIE€HHE

Ha ocnoBanmm mpoBeneHHOTO aHAMNU3a 3 24-X
KOJIMYECTBEHHBIX MMPU3HAKOB 0TOOpAM 5, MOKa3aB-
e HarboJsiee BhIPasKeHHBIE AMHAMUYECKIE PasJIi-
Yus B TPYMIAaX paHHETO MPOTHO3a PAHHETO MCXO/a
KPUTUYECKUX COCTOSHUN Y HOBOPOKEHHBIX JI€TEH.

K HuM oTHOCATCS cofiep;kanne KUCJI0Poa B ap-
TepUaTbHON KPOBU, WHAEKC CHUCTEMHOHM IOCTaBKU

Results and Discussion

Based on the analysis performed, we selected 5
of 24 quantitative characteristics which showed the
most significant dynamic differences in groups of
shortterm prognosis of early outcome of critical
health condition in newborns.

They include arterial oxygen content, systemic
index of oxygen delivery, oxygenation index, index of
systemic oxygen consumption and partial pressure of
arterial oxygen extraction.

Fig. 1a demonstrates that the baseline arterial
oxygen content in the group of favorable outcome is
equal to 7.68 mmol/l; in the group of unfavorable
outcome, it is 7.81 mmol/I; and in the group of lethal
outcome it is 6.49 mmol/l. At the age of 100 hours,
we found an increase of this parameter in the group
of favorable outcome (7.93 mmol/l) and its decrease
in group of unfavorable outcome (7.63 mmol/1) and
in group of lethal outcome (6.13 mmol/1).

The dynamics of arterial oxygen content from
baseline value to the 100th hour value in prognosis
groups was as follows: in the group of favorable outcome,
it increased by 0.12 mmol/l; in the group of unfavorable
outcome, it decreased by 0.18 mmol/l; and in the group
of lethal outcome, it decreased by 0.36 mmol/I.

At the end of the early neonatal period, the arteri-
al oxygen content was 8.27 mmol /1 in the group of favor-
able outcome (increased by 0.64 mmol/I from the base-
line); in the group of unfavorable outcome, it was 7.34
mmol/l (decreased by 0.47 mmol/] from the baseline),
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KHUCJIOPO/Ia, WHJIEKC OKCUTEHAIMH, WHIEKC CUCTEM-
HOTo 1oTpebJIeHUsT KUCIOPOia U HalPsKEeHue KUC-
JIOPOJIa B apTEPUAIIbHOM KPOBH.

Ha pwuc. 1, a mokazaHo, 4To UCXO/HbIE 3HAYE-
HUS CO/IePKAHUS KUCTIOPO/a B apTEePHATBHON KPO-
B B rpylre GJarornpusSTHOIO MCXO/Aa COCTaBUJIN
7,68 MMOJIB/J1; B IpyIINie HeGIArOMPUITHOTO UCX01a
7,81 MMOJb/JT W B TPyMIe JeTaabHOTO UCXO/a —
6,49 mmosn/n. B Bozpacte 100 wacoB ormeueHo
yBeJUYEHUE MTOKa3aTe st B TPYIIIe 6JIaronpusiTHOTO
ncxona (7,93 MMoJIb/) U €ro CHU)KeHUe B TPyIITe
neb6aaronpugaTaoro (7,63 MMOJIb/JI) U JI€TAIbHOTO
ncxoza (6,13 MMoJb /).

[luHamuka conmepskaHus KUCJI0poJa B apTepu-
AJIbHOW KPOBH OT UCXOHOTO 3HAYEHMS TIOKA3aTE s K
100-y yacy sKusHu JeTell B IPyIITax MPOTHO3a Oblia
CIIelytoleil: B IpyIie OJaronpusaTHOTO MPOTHO3a
nmMesio Mecto yBeaumdenne Ha 0,12 MMosb/71; B TpyTI-
e HebMaronpusTHOro mcxojga cHukenwe wa 0,18
MMOJIb/JI, & B TPYIITIE JIETAIbHOTO NCXO0/1a CHUKEHIE
na 0,36 MMoTB /T

B KoHIte paHHero HeoHATAILHOTO TIEPHOJIA CO/IEeP-
JKaHWe KHUCJIOpPOoJla B apTepHaJibHONW KPOBH B TPYIIIE
6JIArONPUSATHOTO WCXOfla COCTAaBIIO 8,27 MMOJIb/JI
(yBesmuenue Ha 0,64 MMOJIBL/JI OT MCXOJHOIO 3Haue-
HUs); B Tpymie HeGIaronpustHoro wucxopa 7,34
MMOJb/ 71 (cHmkeHne Ha 0,47 MMOJIb/JT OT MCXOTHOTO
3HAYEHUs ); B TPYIIIIE JIETATBHOTO ncxofa 4,97 MMoJtb,/ 1t
(cHmkeHme Ha 1,52 MMOJIB/JT OT HCXOHOTO).

B rpymimax 6JaronpusTHOTO U HeGIaronpusI THO-
TO WICXO/IOB 3HAUEHWS apTepUabHON KOHIIEHTPAINN
KHCJIOPOJIA B KPOBU € MCXOIHOW TOYKU HAXO/UJIUCH B
npeziesiax pedepeHTHOr0 WHTepBajia MokasaTesis. B
rpyiie GIaronpUsTHOIO UCX0Aa 3HAUYEHHUST HTOTO T10-
KazaTeJisi MOCTETIeHHO YBEJIWYUBAIOCH /10 BEPXHEN
rpaHuIbl pepepeHTHOTO nHTepBaia. B rpyrie Heba-
TOTIPUSTHOTO WCXO/Ia 3HAUEHWS apTepUabHOW KOH-
IEHTPAIMK KUCIOPOJa B KPOBU 1O BPEMEHU KU3HU
HAO/MI0aeMbIX TMAIIMEHTOB CHUKAIOCh JI0 HIDKHEN
rpanuilbl pechepeHTHOTO WHTepBasia. B rpyrie Jie-
TAJIBHOTO MCXO0/Ia MCXO/IHOE 3HAUEHWE apTepUaIbHOM
KOHI[EHTPAIIUK KICJIOPO/a B KPOBH OBLIO rOpas/o Hil-
’Ke pehepeHTHOTO 3HAUEHWS U B JIaJIbHEHTIIEM UMEJIO
TEHJICHIINIO K CHUKEHUIO.

Ha puc. 2, a nokazaHo, 4T0 MMEIOTCS TOCTOBEP-
Hble Pa3Nuns 3HAYEHUN COMEPIKAHMS KUCIOPOIa B
apTepuaIbHON KPOBU B 3aBUCUMOCTU OT PAHHETO HC-
xo71a (pe3yJIbTaT PAHTOBOTO IUCTIEPCUOHHOTO aHAJIH-
3a (ANOVA) Dpuamana (1°)=47,1; xoaddurmert
koukopaaimn Kengemnma (W)=0,51; p=0,000).

Taxum 06pa3oM, OlleHKa JUHAMUKHU [OKa3aTeJIst
co/lepKaHUsSl KUCJIOPOJa B apTepUasbHON KPOBU
HMMeeT KOJIOCCATTbHOE 3HAYeHNE He TOJIHKO € TTPOTHO-
CTUYECKOIT TIeJIbIO, HO U C TeJIbI0 ONITUMU3AITIH TTPO-
BOJIUMOW WMHTEHCUBHON TE€PaINH.

OueBUIHO, YTO [OCTVIKEHHWE C TIOMOIIBIO
CPEJICTB UHTEHCHUBHOI Tepanuu (TrapamMeTphl Peciiu-
PaTOPHON TOJ/IEPKKY, WH(DY3MOHHAS Teparus, HOp-

and in the group of lethal outcome, it was 4.97 mmol/1
(decreased by 1.52 mmol/1 from the baseline).

In the groups of favorable and unfavorable out-
comes, the baseline arterial oxygen content was with-
in the reference limits. In the group of favorable out-
come, the value was increasing gradually up to the
upper limit of the referential interval. In the group of
unfavorable outcome, the parameter was decreasing
gradually down to the lower limit of the referential
interval during the lifetime of observed patients. In
the group of lethal outcome, the baseline arterial oxy-
gen content was lower of the lower limit of the show-
ing referential interval and decreased with the time.

Fig. 2, a demonstrates a significant difference in
arterial oxygen content values depending on early
outcome (Friedman two-way analysis of variance by
ranks (1*)=47.1; Kendall's coefficient of concor-
dance) (W) = 0.51; p=0.000).

Therefore, the estimation of arterial oxygen
content values dynamics is very important not only
for prognostic purposes, but also for optimization of
the intensive care.

It is obvious, that achievement of sustained
growth of this parameter up to the reference limits is
one of leading aims of newborn intensive care (respira-
tory support parameters, infusion therapy, and normal-
ization of hemoglobin concentration). At the same time,
if this parameter is close to the upper limit of referential
interval, it indicates the risk of hyperoxia, which is very
important for newborns with low and extremely low
birth weight. Variations of this parameter at the lower
limit of referential interval indicate insufficient stabi-
lization of oxygen transport blood function in patient.
When the arterial oxygen content values are lower the
limit of referential interval with the trend to decrease
with time despite the target therapy, it is considered an
unfavorable indicator for the patient survival.

The systemic tissue oxygen delivery includes
circulatory (cardiac index), hematic (hemoglobin,
oxygen saturation) and respiratory components (par-
tial pressure of oxygen) of oxygen transportation. At
the same time the main role is played by the circula-
tory component. All these components are interrelat-
ed and alteration of one leads to alteration of others.

Fig. 1, b demonstrates that the reference value of
the systemic oxygen delivery index in the group of
favorable outcome was 240 ml/(min*m?); in the group
of unfavorable outcome, it was 180 ml/ (min*m?), and
in the group of lethal outcome it was 130 ml/(min *m?).

At the age of 100 hours, there was an increase in
this parameter in groups of favorable outcome (240 ml/
(min*m?)) and unfavorable outcome (200 ml/
(min*m?*)), and a decrease in the group of lethal out-
come (110 ml/(minm?)).

In the group of favorable outcome, by the age
100 hours of life, the systemic oxygen delivery index
increased by 40 ml/(mine*m?); in the group of unfa-
vorable outcome, it increased by 20 ml/(mine*m?);
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Puc. 1. /lunamMuka nokasareJeii KHCIOPOIHOIO CTaTyca apTepHAIbHOI KPOBH HOBOPOSKE€HHBIX PH KPHTUYECKUX COCTOSIHUAX B 3a-
BHCHMOCTH OT HCXO/IA.

Fig. 1. Dynamics of the oxygen status of arterial blood parameters depending on outcomeof critical states in newborns.

Note. Here and for Fig. 2, a, b, ¢: a — ctaO, — arterial oxygen content, mmol/l. Dotted line — lower limit of referential interval. b —
DOy, — systemic oxygen delivery index, ml/(min*m?®). ¢ — OI — oxygenation index, mm Hg. d — pO,, — arterial oxygen extraction
tension, mm Hg. Dotted line — lower limit of the reference values. e — VOy;,q — systemic oxygen consumption index, ml/min/m’.
Mean+0,95 Conf. Interval.

IIpumeuanne. Newborn's age, hours — Bo3pact HOBOPOKICHHBIX, Yachl. 31€Ch U 1151 pHC. 2, a, b, ¢: favorable — 6aaronpusarhsiii; unfa-
vorable — neGraronpustabiii; lethal — nmetanbublil; outcome — ucxom. a — ctaOy — cozepkanue KICIOPOA B apTePUATbHON KPOBH,
MMouT/a1. IIyHKTHpHAS JTUHNS — HIDKHSS Tpannna pedepentroro nurepsata. b — DOy, — HHIEKC CHCTEMHON IOCTABKH KICIOPOJA,
wur/(mus *M?). ¢ — O — uHAEKC OKcureHanuu, MM pr. cT. d — pOy, — HATPSLKEHUE apTEPUATbHOTO KUCIOPO/Ia, MM PT. CT. IIyHKTUpHAsS
JIVHYISE — HUSKHSISE TpaHuiia pedepenTHoro nutepsaia. € — VOq;, | — HHAEKC CUCTEMHOTO OTPebIeHNsT KUCI0POoIa, Ml/(MuH * M?). 31ech
u Ui puc. 2: Mean — 3nadenue. Conf. Interval — soBepuresibHbIN HHTEPBAL.
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MaJIM3aIus KOHI[EHTPAIINT TeMOTTIO0NHA) yCTOdn-
BOTO TIOCTYIIAaTeTbHOTO POCTA 3TOTO TOKA3aTeNsI 10
3HAYEHWH pehepeHTHOTO NHTEePBAJIa SIBISIETCS OTHOMN
U3 BEAYIINX 3a/a4 JieueHus. B 1o jke Bpemst, mpubiiu-
’KeHHe 3TOTO TMOKasaTessl K BepxHell TpaHmIe pede-
PEHTHOTO WHTEPBaJIa, CBUIETEIBCTBYET 06 OMACHOCTH
TUTIEPOKCHH, YTO OCOOEHHO BAKHO /7SI HOBOPOK/IEH-
HBIX ZIeTell ¢ HU3KOU 1 AKCTPeMabHO HU3KOI Maccoi
tena. Komebammsi MaHHOrO MOKas3aTesst Ha HIDKHEH
rpaauile peepeHTHOrO UHTEPBaa CBUIETEbCTBYET
0 HEeNOCTATOYHON CTaOUIM3AINN KUCTOPOATPAHC-
MOPTHON (DYHKIMM KPOBU MaIMeHTa. JHAUYEHUS CO-
JiepsKaHMsT KUCJIOpPO/ia B apTepHaIbHON KPOBU HILKE
pedepeHTHOro MHTEpBaJIa C TPEHIOM K JabHENIIeMy
CHIDKEHHUIO, HECMOTPS Ha IleJIeHallpaBJeHHble Tepa-
MEBTHYECKHE MEPOIPHTHUS, CIy/KaT HeOJIaronpusiT-
HBIM JIJIST BBLKUBAHUST MHIUKATOPOM.

CucrteMHas [ocTaBKa KHCJIOPOAA TKAHIM
BKJIIOUAET B celst IIUPKYJISATOPHBIN (CepAeyuHblil WH-
JIeKC), TeMUYeCKWi (caTypanusi KUCJIOPOJIOM TeMO-
rJI06MHA) ¥ PECITUPATOPHBIN (HATIPSKEHUE KICJIOPO-
71a) KOMIIOHEHT TpaHCHopTa Kucjaoposa. Ilpm atom
OCHOBHAS JIOJII TPUXOJAUTCS Ha IUPKYJISTOPHBINA
KOMITOHEHT. Bce 3T KOMITOHEHThI B3aUMOCBSI3aHbI U
M3MEeHEHUEe OJIHOTO M3 HUX, KaK MPABUJIO, TIPUBOIUT
K U3MEHEHUIO JIPYTUX.

Ha puc. 1, b BumHO, 9T0 MCXOHbIE 3HAYEHIS
MHJEKCa CHCTEMHO I0CTaBKY KUCJI0PO/a B TPYIIIIe
GaronmpusATHOrO ucxoxa cocraBuiau 240 mi/
(MuH *M”) B TpyIIIe HEGJAaroMPUSATHOTO MPOTHO-
3a — 180 mu/(Mune*M’) U B TpyIIIle JE€TaIbHOTO
ucxoxa — 130 mur/(Mun e M?).

B Bospacre 100 yacoB :KU3HU OTMEYEHO yBeJIH-
YeHre 9TOTO TIOKA3ATENST B TPYIITE GIarOmpUsTHOTO
(280 mur/(MuHeM?)) ¥ HeOJATONMPUATHOIO HCXOJa
(200 mur/(MuH®M”)) U CHUKEHUE B IPYIIIIE JIETATb-
moro ucxona — 110 mur/(muH * M%),

B rpyme 6raronpusitHoro uexoma k 100 wacam
JKU3HU OTMeueHo yBejuuenue rnokasarests Ha 40 mi/
(MuH*M?); @ B TpyIIie HeGJIAromprsaTHOIO UCX0Ma —
uHa 20 mu/(Munem)® B rpyiime sertaabHOTO HCXoaa
oH cHusmiIcd Ha 20 M/ (MuH * M?).

B KoHIle paHHETO HEOHATAJILHOTO TIEPHOA WH-
JIEKC CUCTEMHOM IOCTABKY KUCTIOPOJIA B TPYTITIE H1aro-
MPUSATHOTO TPOTHO3a cocTaBua 250 Mir/(MuH*M”)
(yBemmuenwve Ha 10 My1/(MUH®M”) OT UCXOTHOTO 3HA-
YeHHst), a B TPyIIe HeOIaronpusTHoro ucxoma — 220
wi/(MuaeM’) (yBeamdenue Ha 40 mu/(MUH®M’) OT
MCXO/THOTO 3HAUYeHus). B rpymme JeTtagpHOrO MCxozia
oH cocTaBi 95 Mut/(MuH*M?), 4To OBIIIO HIDKE Ha 35
ML/ ( MUH ® M) OT MCXOIHOTO 3HAYEHUSI.

TepareBTUYecKoe BO3/EHCTBHE, B 3aBUCUMOCTH
OT KOHKPETHOI KJIMHIYECKOI CUTYaI[iH, Ha He06X0-
JIUMBIII KOMITIOHEHT TIOKa3aTessl CHCTEMHOM JIOCTaB-
KM KUCJIOPO/IA TKAHSM C I1eJThI0 IOCTHKEHUS €To He-
00XxoAMMOTO  TpeHpa Oyler  crmocoOCTBOBATH
OTITUMM3AINN WHTEHCUBHOW TE€PANUN TIPU KPUTHYE-
CKHX COCTOSTHUSIX Y HOBOPOSK/JIEHHBIX JIETEH.

cta0, ANOVA Chi Sqr. (n=46, df=2)=47.10989, p=0.00000

" Coeff. of Concordance=0.51206, Aver. rank =0.50122
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Puc. 2. Cpenuue 3HaueHus: U JUCIEPCUH MOKa3aTeleil KUCIo-
POJIHOTO CTaTyca apTepHaIbHONH KPOBU B 3aBHCHMOCTH OT CXO0-
12 KPUTUYECKHX COCTOSIHHI HOBOPOJK/IE€HHBIX.

Fig. 2. Mean values and variance of the oxygen status of arter-
ial blood parameters depending on outcome of critical states in
newborns.

Note. A: Heavy lines — lower and upper limits of showing refer-
ential interval. Aver. rank — average rank. df — degree of freedom.
IIpumeuanue. A: )KupHble TUHUY — HUKHSAS M BEPXHSIST TPAHUITBI
pedepentHoro unrepsana nokasaresst. Coeff. of Corcondance —
Koa(duImenT coorsercTBus; Aver. rank — cpeanuii panr (cpei-
Hee 3HavYeHue Koaddunmenta coorsercTust). df — crernens cBo-
60o/1bI (BeMUMHA TPOU3BOAHAST OT 00beMa BHIOOPKN )
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Kpurnyeckme cocTOSAHMSA HOBOPOIKAECHHBIX

Ha puc. 2, b BuaHO, 4TO UMEIOTCS JOCTOBEPHbIE
pasynuns 3HAYEHUN WHJIEKCA CUCTEMHON JTOCTaBKU
KHUCJIOPO/Ia B 3aBUCUMOCTHU OT PAHHETO MCXO0/la KPH-
TUYECKUX COCTOSTHN (Pe3yJIbTaT PAHTOBOTO JMCIIEP-
cuonnoro anammsa (ANOVA) Opuamana (1*)=45,6;
koaddunment xouxopaanuu Kengemma (W)=0,49;
p=0,000).

Taxum 06pas3oM, OI[eHKA MHAEKCA CUCTEMHOM 10~
CTaBKHU KHMCJIOPOJIA TAKKe UMEET He TOJBKO MPOTHOC-
TUYECKOe 3HAYEeHNe, HO 1 BasKHA JIJISI PellieHus 3a1aun
ONTUMU3AIMH [TPOBOIUMOI MHTEHCHBHOM TePaInu.

Ha puc. 1, ¢ HarISIHO OTpakeHa OTYETIBAS
pasHUIla MCXOHBIX TTOKA3aTeseil MHIeKca OKCUTeHa-
MU B TPYIIAX PAHHETO UCXO0/1a KPUTUIECKUX COCTO-
SHUN Y HOBOPOKIEHHBIX, & TAKKe OTUETINBAsT Pa3-
HUIIA B IUHAMUKE U B CPEeHUX 3HAYEHUSX JAHHOTO
nnjexca K 100-y yacy ku3Hu HOBOPOKJAECHHDBIX U Ha
KOHEI] pAHHETO HEOHATATTBHOTO MEPUOJIA.

B rpymie seTasbHOTO MCXO/Ia OTMEYAIOCh yC-
TOWYNBOE YBeJNIeHEe 3HAUCHUS TAaHHOTO UHJIEKCa, B
rpyiie OJaronpusaTHOTO MCX0Ja HAao0OPOT, YCTOl-
YIBOE CHUKEHHE, a B TPYIINe HeOJIarompusiTHOrO Uc-
Xo/[a — KoJieOaHne 3HaUeHNH 110 YacaM JKU3HHU.

Ha puc. 2, ¢ BunHO, 4TO MMEIOTCST JOCTOBEPHBIE
pasnuns 3HAYEHWH WH/IEKCA OKCUTEHAITNU B 3aBU-
CUMOCTH OT PAHHETO MCXO/Ia KPUTHUECKUX COCTOSI-
HUH Yy HOBOPOXK/IEHHBIX (Pe3yJbTaT PAHTOBOTO JIVC-
mepcuonHoro anammsa (ANOVA) Dpumgmana
(1*)=53,6; xoaddummenT KoHkopmamun Kenmgemrra
(W)=0,52; p=0,000).

[TokazaTesb HAPSKEHUs apTEePUATbHOTO KHUC-
JIOpOJIa KOCBEHHO OTPaKaeT yPOBEHb HATPSKEHUS
KHUCJIOPOJia B KOHIIE KallWJISIpa TIPU YCIOBUU HOP-
MaJIbHOM TKaHeBOW mepdy3uu M HOPMAJIbHBIX I10-
TpebHOCTEel TKaHed opraHmsMa B Kucjaopoze. Ero
pacyeT OCHOBaH Ha OTPEIeJICHUN TTOJI0KEH NS KPUBOI
JICCOIIMAIINN OKCUTeMOTIO0HA, 3HAYEHHS JAHHOTO
MoKazaTess HuKe peepPeHTHBIX 3HAaUeHUI 03HAYaeT
HEIOCTATOYHYIO JIOCTYITHOCTH KHCJI0POIa apTepUab-
HOW KPOBH JIJIst TKaHEW OpraHn3Ma, B TOM YKCJie U3-32
C/IBUTOB KPUBOH JMCCOIMAIINU OKCUTEMOTIO0MHA.

Ha puc. 1, d BugHO, 4TO MCXOIHbBIE 3HAYCHIIS
HaIPSDKEHUST apTEePUAIBHOTO KUCJIOPOAAa B TPYIIIe
GJIATOIPUSATHOTO UCXO/a COCTABUIN 23 MM PT. CT., B
rpyIie HeGIarompUATHOTO MPOTHO3a 22 MM PT. CT. U
B IpyIIIie JeTalbHOTro ucxona — 20 MM pT. CT.

B Bospacte 100 yacoB oT MOMeHTa POK/EHUS B
rpyiie GJArompUsTHOTO MCX04a HallPsKeHe apTe-
PUATHHOTO KUCJIOPOAA COCTAaBUJIO 24 MM PT. CT., B
rpyIiie HeOJIaronpusTHOTO HCX0oAa — 23 MM PT. CT. U
B IpyIIIie JeTaJIbHOTO ucxXoia — MeHee 20 MM PT. CT.

J/lnHamMuKa HanpsoKeHUsT apTepUabHOTO KHUC-
JIOpPOZIa OT MCXOHOTO 3HaueHns nokasatess k 100-y
yacy JKU3HU JieTell B TPyIax MporHosa Oblia ciemy-
[OIIeid: B TpyIIie 61arompusiTHOrO IPOrHO3a HapacTa-
HUe Ha 1 MM PT. CT.; B TPyIIIie HeOIaronpusiTHOrO UC-
Xo/la HapacTaHue Ha 1 MM pT. CT., B TpyIIe
JIETATTBHOTO MCXOJ/Ia CHUKEeHUEe Ha 1MM PT. CT.

and in the group of lethal outcome, it decreased by
20 ml/(mine*m?).

At the end of the early neonatal period, the sys-
temic oxygen delivery index in the group of favorable
outcome was 250 ml/(minem?) (increased by 10
ml/(min*m?) from the baseline); in the group of
unfavorable outcome, it was 220 ml/(minem?)
(increased by 40 ml/(minem?) from n/m” from the
baseline), and in the group of lethal outcome, it was
95 ml/(min*m?) (decreased by 35 ml/(minem?)
from n/m? from the baseline).

Depending on clinical situation, the therapeu-
tic effect onto the essential component of the sys-
temic tissue oxygen delivery index intended to
achieve its required trend will contribute to the opti-
mization of the intensive care in the case of critical
illness in newborns.

Fig. 2, b demonstrates a significant difference in
the systemic oxygen delivery index depending on
early outcome of a critical state (Friedman two-way
analysis of variance by ranks (1*)=45.6; Kendall's
coefficient of concordance) (W)=0.49; P=0.000)

Therefore, the estimation of the systemic oxy-
gen delivery index is also important not only for the
prognosis, but also for optimization of the intensive
care of such patients.

Fig. 1, c demonstrates a clear difference in base-
line values of the oxygenation index in groups of
early outcome of critical health condition in new-
borns and in its dynamic by the 100th hour of new-
borns' life and by the end of early neonatal period.

In the group of lethal outcome, there is a stable
increase of oxygenation index; on the contrary, its
decrease is observed in the group of favorable out-
come. In the group of unfavorable outcome, there are
variations of this parameter with time.

Fig. 2, ¢ demonstrates a significant difference of
oxygenation index values depending on early out-
come of critical state in newborns (Friedman two-
way analysis of variance by ranks (1*)=53.6; Kendall's
coefficient of concordance) (W)=0.52; P=0.000)

The arterial oxygen extraction tension repre-
sents the level of the partial oxygen tension at the end
of a capillary in normal tissue perfusion and normal
oxygen demand of body tissues. Its calculation is
based on the position determination of the oxyhemo-
globin dissociation curve. If its index is lower than the
reference values, it means that the accessibility of the
arterial blood oxygen is insufficient for body tissues
due to the oxyhemoglobin dissociation curve shift.

Fig.1, d demonstrates the reference values of
the arterial oxygen extraction tension; in the group
of favorable outcome, it was 23 mmHg; in the group
of unfavorable outcome, it was 22 mmHg; and in the
group of lethal outcome, it was 20 mmHg.

At the age of 100 hours, in the group of favor-
able outcome, the arterial oxygen extraction tension
was 24 mmHg; in the group of unfavorable outcome,
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B koHIle HEOHATAIILHOTO TIEPUO/IA HATIPSIKEHIE
apTEPUAIBLHOTO KUCJIOPO/A B IPYIIe OJIaronpusiTHO-
TO TIPOTHO3a TOCTUTJIO 27 MM PT. CT. (YBeJMUeHne Ha
4 MM PT. CT. OT UCXO/THOTO 3HAYEHNS ), a B IPYTITe He-
GJIATOIPUSATHOTO UCX0a — 25 MM PT. CT. (yBeJaude-
HUe€ Ha 3 MM PT. CT. OT KCXOJHOTO 3HAYEHNS ).

B rpymre sieTasbHOTO MCX0/Ia HATIPSIKEHUE ap-
TEPUAJIBLHOTO KHUCJIOPOJIa COCTABUIIO 22 MM PT. CT.,
YTO MPEBBICUJIO UCXO/IHbIE 3HAUEHUS BCETO JIUITh Ha
2 MM pT. CT.

HeobxoaumMo OTMETHTH, YTO 3HAYEHUU HU-
JKHEW TpaHUIbl peepeHTHOr0 WHTepBajia MoKa3a-
TeJIST HaNpsDKEHWsST apTepHalbHOTO KHCJIOPOJa He
OBLITIO IOCTUTHYTO HU B OJIHOI U3 IPYIIN PAHHETO UC-
X0/la KPUTUYECKUX COCTOSTHUH, OJHAKO B TPYIITe
61aroNpUsTHOIO HCXOJa OTMEYEHO YCTOMUYMBOE
yBeJInYeHne 3HaYeHUs JAHHOTO TIOKa3aTeJis 10 3Ha-
YeHUH GJUBKUX K HUKHEH IrpaHuIlbl pehepeHTHOTO
WHTEpBaJIa.

Ha puc. 1, e BugHO, 4TO UCXO/IHBIE 3HAUECHUS
HHJIEKCA CHCTEMHOTO MOTPeOJIEHUsT KUCI0Poaa U
3HaueHus atoro nokasatessa Kk 100-y vacy xusnn
HOBOPOJK/IEHHBIX B IPYIIax 61aronpusTHOTO U He-
6GJIarOIPUATHOTO HMCXOJa TPAKTHUECKNU OXMHAKO-
BBl. B TpyIine JeTasbHOr0 MCXO/a 3HAYEHUS WH-
JleKca CHUCTEMHOIrO MOTpebJeHusT KHCJI0poaa
3HAYUTENHHO MEHbIE, YeM B TIEPBHIX JBYX TPYII-
max ¥ MMeeT TEeHAEHINIO K MIPOrPeIueHTHOMY CHU-
skenuio. [Tpubausurensno ¢ 110 yaca xKu3HU HOBO-
POKIEHHBIX B TPyIIe OJarompusITHOTO MCXO0Ja
OTMeYaeTcst pe3Koe TOBbINeHNe 3HAYeHNS] MHIIEK-
ca CUCTEMHOTO noTpebienus Kucaopoaa 10 65—68
MJ/(MUH®M”) K KOHI[y PaHHEr0o HeOHATaJbHOTO
neprojia, a B Tpylie HeOJIarompusaTHOTO HCXO0/a
ATOT TIOKa3aTesib HAUMHAET MOCTENEHHOE CHUKe-
HUe CBOMX 3HAUEHWH.

Takum 06pasoM, CHUKEHIE WHAEKCA CUCTEMHO-
ro morpebJieHUsT KUCIOPoia B TPYIIe HeOIaronpu-
STHOTO MUCXO/Ia OTPAXKAET CHUKEHME CKOPOCTH MeTa-
GOJTMUECKUX IPOIECCOB ¥ CBUIETEIbCTBYET O
TEPMUHAJILHOM COCTOSTHUU TIallMeHTa Ha (DOHE CUH]I-
poMa MOJTMOPraHHON HeZI0CTaTOUHOCTH [7—9].

Orietka oTpebIeHrsT KICJI0PO/a TKAHAMM J1a-
€T BO3MOKHOCTD OTIEHUTD A(PHEKTUBHOCTL (DYHKITH-
OHUPOBAHUS KUCJIOPOIHOTO KaCKajia, BBIOPATh OIITH-
MaJIbHBI BapuaHT MEPONPUATUI WHTEHCUBHOU
Teparuu 1 TPOTHO3UPOBATDH UCXO/T KPUTHUECKOTO CO-
crosiaus [8, 10].

CiietyeT OTMETHTb, YTO MEXaHU3MbI PETYJISATIAN
KHUCJOPOIHOTO CTaTyca HOBOPOKIEHHBIX MOTYT pac-
CMaTpUBATHCS C PA3IMIHBIX mo3uimii [11—13].

3akiaoyeHue

Jluramuueckast oleHka Haubosee wH(pOpMa-
THUBHBIX B IIPOrHOCTUYECKOM IJIaHe TIoKa3aTeJei 1mo-
MOTaeT CTPaTu(GUIMPOBATD TPYIIIBI PAHHETO UCXO0/1a
KPUTUYECKUX COCTOSTHUI Yy HOBOPOKIEHHBIX JIeTel,

it was 23 mmHg, in the group of lethal outcome, it
was 20 mm. Hg.

The dynamics of arterial oxygen extraction
tension from baseline till the 100th hour of life was as
follows: in the group of favorable outcome, the arter-
ial oxygen extraction tension increased by 1 mmHg;
in the group of unfavorable outcome, it increased by
1 mmHg; and in the group of lethal outcome, it
decreased by 1 mm Hg.

At the end of the neonatal period, the arterial
oxygen extraction tension in the group of favorable
outcome reached 27 mmHg (the increase was 4
mmHg from the baseline), in the group of unfavor-
able outcome, it was 25 mmHg (the increase was 4
mm Hg from the baseline)

In the group of lethal case the arterial oxygen
extraction tension was 22 mmHg, which increased
only by 2 mmHg from the baseline.

It should be noted, that the lower limit of the
referential interval for arterial oxygen extraction
tension was achieved in no prognostic group; but in
the group of favorable outcome, there was a stable
increase of the values almost up to the lower limit of
the referential interval.

Fig. 1, e demonstrates that baseline systemic
oxygen consumption index and its values by the
100th hour of life are almost equal in groups of favor-
able and unfavorable outcomes. In the group of lethal
outcome, the baseline systemic oxygen consumption
index was significantly lower than in the groups of
favorable and unfavorable outcomes, and it demon-
strated a tendency toward a progressive decrease. A
precipitous increase of systemic oxygen consumption
index up to 65—68 ml/min/m?* is observed in the
group of favorable outcome beginning form approxi-
mately the 110th hour of life till the end of the early
neonatal period, but in the group of unfavorable out-
come, this index gradually decreased.

Therefore, the decrease of systemic oxygen con-
sumption index in the group of unfavorable outcome
reflects metabolic processes deceleration and indicates
a terminal condition and multiple organ failure [7—9].

The estimation of the tissues oxygen consump-
tion gives an opportunity to assess the effectiveness
of the oxygen cascade functioning and to find opti-
mal intensive care actions, as well as permits to pre-
dict the critical health condition outcome [8, 10].

It should be noted that mechanisms of new-
borns' oxygen status regulations are studied from
different viewpoints [11—13].

Conclusion

The dynamic estimation of the most informative
predictive factors helps to stratify groups of early out-
come in critically ill newborns (whereas the statistical
analysis sometimes fails to do that). It can be assumed,
that scaling and calibration of timelines could help to

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 5



DOI:10.15360,/1813-9779-2016-5-32-41

Kpurnyeckme cocTOSAHMSA HOBOPOIKAECHHBIX

YTO He BCerjla MO3BOJISIOT CEeNaTh «CTaTUYeCKHe»
METOIBl MATEMATUIECKOTO aHaT3a. MOKHO TIpejino-
JIOKUTH, YTO MacHITabUpOBaHUeE U KaJuOpPOBKa Bpe-
MEHHBIX TIKAJ MO3BOJUT YBU/IETh PA3JIMIHYIO TUHA-
MWKy TIOKazaTejieii B TIpyIaX paHHEro HCX0ja
KPUTUYECKUX COCTOSTHUI Y HOBOPOXKIEHHBIX JIeTelt, a
BO3MOKHO U OTPEIEJNUTD MOATPYIIBI B KaKI0H U3
TPYTIIT PaHHEro UCXO/I.

BrbisiBieHHbIE pPa3HOHAIIPABIEHHbBIE BDEMEHHbIE
TEH/IEHIIUN JAWHAMUKHN TIOKa3aTeseil KUCIOPOIHOTO
cTaTyca B 3aBUCHMOCTHU OT PAHHETO NCXO0/1a KpUTHYEe-
CKOTO COCTOSTHUSI Y HOBOPOK/IEHHBIX CBU/IETEJBCT-
BYIOT 0 HEOOXOAUMOCTH AaJIbHEHIITIX NCCIe0BAHNUI
JITST BBISIBJIEHUST YCTOMYMBBIX TPEHJIOB MOKA3aTesei
U paspaboTKN TPEHAOBBIX WHIUKATOPOB IS JIajIb-
HEWNIero CO3J[aHWsl KOHIEMIUNA WHIUBHUIYATbHBIX
BPEMEHHBIX TIKAJI, TPUMEHUMBIX JIJIsT KaXK/I0TO TIallH-
€HTa C 1[eJIbIO PEeTeHUST 33191 ONITUMU3AITIY HHTEH-
CHUBHOW Tepanumu.
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Iocrynuna 08.04.16

see the dynamics of different parameters in groups of
early outcomes in critically ill newborns and even to
identify subgroups in each early outcome group.

The multidirectional trends in the oxygen sta-
tus dynamic depending on early outcome of critical
illness in newborns demonstrate the need in further
investigations to discover stable trends and develop-
ment of trend indicators for further development of
the theory of construction of individual timelines
that could be applicable for each patient in order to
optimize the intensive care.
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