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Abstract. Introduction. Providing adequate birth care remains the most important strategy for reducing neonatal
mortality and morbidity. Neonatal resuscitation is crucial, as it affects early and long-term outcomes. The
accumulated clinical experience demonstrates the limited possibilities of large-scale analysis of the quality of
resuscitation care for newborns. In this regard, the development of effective tools for measuring and improving
the quality of neonatal resuscitation is of great interest. Goal. To study the results of resuscitation of full-term
newborns in the delivery room and the level of professional competencies of medical specialists before and after
systematic training (regular simulation trainings of medical specialists) in obstetric institutions of the Khabarovsk
Territory. Materials and methods. The study was conducted in two groups of full-term newborns born at 37 to 42
weeks of gestation, who underwent asphyxia and neonatal resuscitation in the delivery room (a solid sample), in
2017 and in 2021 — before and after the implementation of regular simulation trainings by medical specialists of
maternity hospitals in the Khabarovsk Territory. The article presents an analysis of clinical and laboratory data of
full-term newborns who underwent neonatal resuscitation in the delivery room, qualitative and temporal data on
the implementation of neonatal resuscitation measures in the delivery room, an assessment of the professional
competencies of medical specialists of obstetric institutions who underwent regular simulation retreats using
specially designed scales. Results. All fragments of neonatal resuscitation were analyzed in a structured manner,
typical disadvantages and the most difficult components to implement were identified. There was a decrease
in the number of deviations from the algorithm of neonatal resuscitation in dynamics under the conditions of
regular simulation re-trainings of medical specialists of obstetric institutions. Conclusion. The data obtained
give an idea of the quality of neonatal resuscitation in practice and allow us to recommend the inclusion in
the individual educational trajectory of all medical staff of obstetric institutions at any level of the educational
program under the section “Neonatal resuscitation”.

Keywords: neonatal resuscitation, neonatologist, anesthesiologist-resuscitator, obstetrician-gynecologist, simulation
training
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Pestome. BgedeHue. MpepocTaBnieHrie Hag/exalleri MOMOLLY NPU POXKAEHVM OCTAETCA BaXKHENLLEN CTpaTervei
CHUXKEHUA HeoHaTaNbHOWM CMEPTHOCTY 1 3aboneBaemocTy. HeoHaTanbHas peaHMMaLmna UMeeT peluatollee 3Ha-
YyeHue, Tak KaKk BIUAET Ha PaHHME N OTAaNneHHble NCXOAbl. HaKOMNEHHbIN KNMMHUYECKUI OMbIT AEMOHCTPUpPYET
OrpaHUYeHHble BO3MOXXHOCTU LUMPOKOMACLITAabHOro aHasnm3a KayectBa peaHVMaLuOHHOM NMOMOLLN HOBOPOXK-
LEHHbIM. B cBA3M € 3TM 60NbLLION MHTEpeC NpeacTaBiseT pa3paboTka 3PpPeKTMBHbIX MIHCTPYMEHTOB U3MEPEHUA
N yNnyylEeHNA KauyecTBa HeoHaTaslbHOW peaHmMMauunun. Lenro. VI3yueHrie pe3ynbTaToB NPOBeAEeHMA peaHumaLmm
[OHOLUEHHbIX HOBOPOXKAEHHbIX B POAMIIbHOM 3aJie Y YPOBHA NPOodecCcMoHanbHbIX KOMMNETEHLUMI MeANLIMHCKIX
CneuunanncToB 10 1 Nocsie cucteMaTuyeckoro obyuyeHms (perynsapHbIX CUMYIALNOHHBIX PETPEHVHIOB Meau-
LIMHCKIX CMeLnanmcToB) B pOLOBCMOMOraTe/bHbIX yupexaeHnax XabapoBckoro Kpas. Mamepuasel u Memooei.
WccnepoBaHue NnpoBeAeHo B ABYX rpynnax JOHOLEHHbIX HOBOPOXAEHHbIX feTel, POAMBLUNXCA Ha CPOKe oT 37
[0 42 Heflenb rectauuy, nepeHeclunx achuUKCUo N HeoHaTaslbHY0 peaHMaLuio B POAUSIBHOM 3ane (CrnioLHas
BblOOpKa), B 2017 n B 2021 rogy — A0 1 NOC/e peanu3aLm peryasipHbiX CUMYALUOHHBIX PETPEHUHIOB Meau-
LIMHCKMX CMeLrannucToB pofoBCNoOMOraTebHbIX yupexaeHuin Xabaposckoro Kpas. MNpeactaBneH aHanu3 Knu-
HUKO-1a60PaTOPHbIX AaHHbIX AOHOLIEHHbIX HOBOPOXAEHHbIX, MOABEPrLUNXCA HEOHATaNIbHOM peaHMmauun B
POAUIbHOM 3ae, KaueCTBEHHO-BPEMEHHbIX AaHHbIX BbIMONIHEHUA MEPONPUATUA HEOHATaNbHOW peaHUmaLmmn B
pPOAUIbHOM 3asle, OLleHKa NPOGECCMOHANbHbIX KOMMNETEHLMI MEAVNLMHCKMX CMELNanncToB POAOBCNOMOraTesb-
HbIX YUupeXaeHUN, NPOXOAUBLLUMX PErynsapHble CUMYNALNOHHbIE PETPEHUHIN C UCMONb30BaHNEM CrneLlranbHO
pa3paboTaHHbIX WKas. Pe3ysibmamel. CTPYKTYPUPOBAHHO MPOaHann3npoBaHbl BCe GpparMeHTbl HEOHATasIbHOW
peaHumaLuuu, BbisBIEHbI TUMNYHbIE HEAOCTATKM 1 Hanbonee CIoXkKHble AiA peann3auny KOMNoHeHTbl. OTMeYeHo
CHVPKEeHMe Yncna OTKIOHEHNIA OT anropuTMa HeoHaTaslbHOW peaHMMaLy B AUHAMUKE B YCIIOBUAX PerynsapHbIX
CYMYNALMOHHbIX PETPEHNHIOB MEAULMHCKUX CNELANMCTOB POAOBCMOMOraTeNbHbIX yYPEXXAEHUN. 3aK/TI0YeHUe.
MonyuyeHHble AaHHblE AAlOT NPEeACTaBeHME O KaYeCTBE HEOHaTaNIbHOWM peaHMaLMM Ha MPAKTMKE Y MO3BOAAIOT
pEeKOMEHA0BaTb BKIIOUEHVE B UHAVBYAYalIbHYIO 06pa30BaTeNIbHY0 TPAEKTOPUIO BCEX MEAVLIMHCKNX COTPYAHN-
KOB POAOBCMOMOraTesIbHbIX YUPEXAEHMI I06Oro YPOBHA 00pa3oBaTesibHOV NporpaMmbl no pasgeny «HeoHa-
TaflbHaA peaHUMmaL .

Kniodeevie cnoea: HeoHamasnbHAsa peaGHUMAyus, HeOHAmMOoJs102, AHeCme3uo/i02-peaHUMAmosIoe, aKyuiep-2uHeKo-
J102, CUMYIAYUOHHOE 0by4eHue

INTRODUCTION algorithm of actions in the delivery room [13,

A neonatal period is the most vulnerable stage
for child survival: this stage accounts for about
half of all child deaths, with the remainder occur-
ring before the age of five years. This trend is ob-
served worldwide.

One in ten newborns requires neonatal resus-
citation in a labor room at birth with indirect car-
diac massage (ICM), 0.05% of children receive ICM
combined with drug therapy (WHO, 2020).

Neonatal resuscitation in a labor room is criti-
cal to lives of neonates as it affects early and long-
term outcomes [1-4, 9-11]. The complexities of
neonatal resuscitation in the delivery room raise
a wide range of questions, which actualizes the
task of predicting the outcomes of the neonatal
period, including the effectiveness of neonatal re-
suscitation care in a delivery room [5].

The basic principles of neonatal resuscitation
care in the delivery room are the readiness of
medical personnel to immediately provide re-
suscitative measures to a newborn and a clear

15]. In addition, the distribution of medical care
at different levels of obstetric facilities (OBUs)
differs, medical specialists in level Il OBUs are
less prepared to provide emergency care than
in level 1ll OBUs. Nevertheless, the realities of
practice require a uniform level of qualification
and readiness for interchangeability among all
specialists.

Resuscitation care of newborns in the labor
room is an emergency form of medical care, re-
quiring special training and professional compe-
tences. The level of professionalism of medical
specialists directly affects the quality of medical
care.

Much experience has been accumulated, con-
firming the high efficiency of practice-oriented
approach in mastering professional competences
using simulation technologies in medicine [6-8,
12, 14, 16-20]. At the same time, the analysis of
clinical simulation-training approach to mastering
and maintaining competence skills for providing
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medical care to newborns in the delivery room is
presented non-systematically and fragmentarily.

Educational technologies make it possible to
ensure the maintenance of professional compe-
tencies of medical specialists involved in the pro-
cess of obstetrics. Subsequently, the quality and
timeliness of resuscitative measures for newborns
will positively affect the outcomes of critical con-
ditions in neonatal resuscitation.

AIM

The aim of the research is to analyze the results
of resuscitation of premature newborns in the
delivery room and the level of professional com-
petence of medical specialists before and after
systematic training (regular simulation retraining
of medical specialists) in obstetric institutions of
Khabarovsk Territory.

MATERIALS AND METHODS

The study was performed at the Department
of Pediatrics, Neonatology and Perinatology with
a course of emergency medicine, on the basis of
the Federal Accreditation Centre of the Federal
State Budgetary Educational Institution of Higher
Education ‘Far Eastern State Medical University’ of
the Ministry of Health of the Russian Federation,
as well as on the basis of obstetric institutions of
Khabarovsk Territory. The research was conduc-
ted in two stages.

At the first stage, a retrospective study was
carried out in a group of neonates (n=45) born in
2017 at 37 to 42 weeks of gestation. They under-
went asphyxia and neonatal resuscitation in the
delivery room (continuous sample), before the
implementation of regular simulation retraining
of medical specialists of obstetric institutions of
Khabarovsk Territory.

At the second stage, a prospective study was
performed in a group of neonates (n=44), born
in 2021 at 37 to 42 weeks of gestation, who un-
derwent asphyxia and neonatal resuscitation in
the delivery room (continuous sample), after the
implementation of regular simulation retraining
of medical specialists of obstetric institutions of
Khabarovsk Territory and introduction of the pro-
gram on “Neonatal resuscitation and stabilization
of newborns in the delivery room” into practice.

Atthe interim stage (2017-2021), regular simu-
lation retraining of medical specialists of obstetric
institutions of Khabarovsk Territory was imple-
mented according to the developed “Educational
program to reduce infant mortality in Khabarovsk
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Territory” (on the basis of the Federal Accredita-
tion Centre of FSBEU VO FESMU of the Ministry of
Health of Russia).

At each stage, clinical and laboratory data
of premature newborns were examined. All
neonates received neonatal resuscitation in the
delivery room, qualitative and temporal data of
neonatal resuscitation in the delivery room were
studied, and the professional competences of
medical specialists of obstetric institutions were
assessed.

To assess the quality of neonatal resuscitation in
thedeliveryroom,achecklistwasspeciallydeveloped
(based on primary medical documentation — insert
card of neonatal resuscitation and stabilization in
the delivery room).

An educational program on “Neonatal
resuscitation and stabilization of newborns in
the delivery room” (since 2017) was developed
and implemented by means of simulation
technologies to form and maintain the level of
professional competencies of the staff of obstetric
institutions; the program was implemented in the
mode of regular annual retraining.

In order to assess the professional competen-
ces of the staff of obstetric facilities, intervie-
wing was conducted with a specially designed
questionnaire.

The clinical effectiveness of simulation training
was assessed using specially designed scoring
scales and Spearman correlation analysis.

Statistical processing of materials was carried
out using application software with the help
of descriptive and analytical statistics methods
generally accepted in medical practice.

RESULTS

Analyzing the quality of neonatal resuscitation
in the delivery room, critical components of neo-
natal resuscitation were identified at specific time
episodes of resuscitation interventions. It was
found that effectiveness and outcome of neona-
tal resuscitation depends on Apgar scores, lactate
concentration in venous blood, and blood satura-
tion measured by pulse oximetry.

It was found that stabilization of vital functions
of the newborn increased by 1.85 times (p <0.05)
during neonatal resuscitation. The average time
of stabilization and observation of the newborn
increased 1.4 times in dynamics.

According to the assessment of neonatal sta-
tus, we can conclude that in 2021, the status of
the newborn was monitored more carefully, neo-
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natal resuscitation measures were performed in
the delivery room. The heat chain (temperature
control) was observed and the effectiveness of
resuscitation measures in the delivery room was
dynamically assessed (Fig. 1).

According to the analysis of the interventions
performed, the quality and timeliness of neonatal
resuscitation interventions was 67.9% in 2017 and
97% in 2021 (p <0.05).

It was demonstrated that the time of decision-
making and initiation of respiratory therapy in the
second group decreased by 2 times against the
background of faster regression of condition se-
verity (p <0.05).

The most reliable criteria of neonatal severity
are pathological changes in oxygen status indica-
tors and an increase in blood lactate concentration.

It was found that in 2017 it was possible
to reach the target oxygenation parameters only
atthetimeinterval of 5-10 minutes after birth, and
in 2021 — by the 4" minute after birth (p <0.05).

There was a difference in the rate of lactate
normalization, which was 1.28 times faster in the
second group (Table 1).

30°60°1203 4 5 6 7 8 9 10 12 14 15 20 30 40 50 60
@ 2017 ° 2021

Fig. 1. Dynamics of the severity of the condition of newborns
during neonatal resuscitation

Puc. 1.  [IMHamuka TSXKECTM COCTOAHUS HOBOPOXAEHHBLIX MpU
NpOBeAEHUN HeOHATaNbHON peaHumMaLmi
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Analysis of professional competencies of medi-
cal specialists in different levels providing resus-
citation care to newborns who underwent regu-
lar simulation retraining during the study period
(about 80.0% of all medical specialists of obstetric
institutions of Khabarovsk Territory) was conduc-
ted in each group.

100.0% of respondents expressed willingness
to participate in neonatal resuscitation in the de-
livery room, if necessary, in 2021, compared to
58.0% of respondents in 2017.

The number of medical specialists applying
neonatal resuscitation skills in their practical work
increased from 76.0% in 2017 to 81.9% by 2021.
58.1% of specialists fully implement neonatal re-
suscitation in the delivery room, and 41.9% of spe-
cialists do not fully implement neonatal resuscita-
tion according to the needs of a specific clinical
situation.

Neonatal resuscitation in the delivery room
implies teamwork, which may include all medi-
cal specialists involved in the delivery process
(neonatologists, anesthesiologists-resuscitators,
obstetricians-gynecologists, nurses). Participants
of neonatal resuscitation teams are distributed by
number: the first number — team leader, provides
respiratory therapy; the second number — moni-
toring, indirect cardiac massage; the third num-
ber — assistant, providing vascular access, admi-
nistration of drugs.

Over the analyzed period, there were performed
constant simulation retraining. As a result, inter-
changeability, which implies team interaction with
all medical specialists involved in the process of
obstetrics care, increased on average by 3.7 times
(p <0.05) during neonatal resuscitation in the deli-
very room (Fig. 2).

Table 1. Characteristics of laboratory parameters of newborns who suffered asphyxia at birth

Ta6nuua 1. Xapaktepuctuku nabopaTopHbIX MoKasaTesell HOBOPOXAEHHbIX, NepeHeclInX acpuKCcmio Npu poxaeHnn

MNapa- 1 yac nocne poxpaeHus / 12 yacos nocne poxaeHns / 24 yaca nocne poxaeHus /
MeTpbl / 1 hour after birth 12 hours after birth 24 hours after birth
Options 2017 2021 p 2017 2021 p 2017 2021 p

pH 718 715 p <0,05 7,37 7,38 p <0,05 | 7,37 (+0,14) 7,45 p <0,05
(£0,17) (£0,16) (£0,18) (+0,16) (£0,13)

cGlu mmol/I 3,65 3,76 p <0,05 3,35 4,3 (+1,05) | p<0,05 6 39 p <0,05
(+0,98) (+1,23) (+0,92) (+0,87) (+0,98)

cLac mmol/I 6,24 6,68 p <0,05 | 3,5(%3,34) 2,75 p<005 | 18(+298) | 1(+2,87) | p<0,05
(£3,53) (£3,25) (+3,18)

cBase(Ecf) -9,09 -10,15 p <0,05 -0,31 -1,5 p <0,05 | -0,5 (£5,02) 19 p <0,05

mmol/I| (+5,36) (+4,71) (£517) (+4,89) (+4,78)
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2017 rop

1-11 Homep (nuaep) /
1st number (leader)

3- Homep (accucteHT) /
3rd number (assistant)

2-it HOMep (MOHWUTOPUHT,
Henpsmoil Maccax cepaua) /
2nd issue (monitoring,
indirect cardiac massage)
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2021 rop

1-i1 Homep (nugep) /
1st number (leader)
50

40
30

20

3-it Homep (accucteHT) /
3rd number (assistant)

2-i HOMep (MOHUTOPUHT,
Henpsmoil maccax cepaua) /
2nd issue (monitoring,
indirect cardiac massage)

Bpay-Heonatonor (negmatp) / Neonatologist (pediatrician)

Bpay — aHectesunonor-peatumarosnor / Doctor — anesthesiologist-resuscitator
Bpay — akywep-runekonor / Doctor — obstetrician-gynecologist
MeaununHckas cectpa neamatpuyeckoro npoduns / Pediatric nurse
MenuumnHckas cectpa-akywepka / Nurse-midwife

MenuumHckas cectpa-aHecteancTka / Nurse anesthetist

Fig. 2.
in 2017 and 2021

Puc. 2.
nepcoHana pofoBCrnomMorareibHbIX yupexxaeHnin 8 2017 n 2021 rr.

A reliable expansion of professional compe-
tences among obstetrics specialists was revealed
in the course of regular professional simulation ret-
raining.

The clinical effectiveness of simulation training
of medical specialists of obstetric institutions was
analyzed. Using specially developed scales, evi-
dence of clinical effectiveness of simulation trai-
ning was obtained. The correlation between the
dynamics of clinical changes in the state of new-
borns during neonatal resuscitation depending
on the resuscitation measures performed was
revealed. The interventions were performed by
medical specialists of obstetric institutions who
underwent regular simulation retraining during
the study period.

Key time episodes of neonatal resuscitation in
the labor room were identified, during which the
quality of neonatal resuscitation components in
the labor room critically influenced the regression
of the severity of the condition.

Correlation analysis using the Spearman corre-
lation criterion in the first group of newborns re-
vealed a relationship between the severity of the
condition and the quality of care during the entire
period of neonatal resuscitation in the labor room.

Distribution in team work in neonatal intensive care in the delivery room of doctors and nursing staff of obstetric institutions

PacnpeneneHve B KOMaHAHOW paboTe B HEOHATaNbHOW peaHUMaLMU B POAMIBHOM 3ane Bpadeil U CpefHero MeavLMHCKOro

At the same time, there are reliable features in the
significance of the components of resuscitation
measures for newborns in the labor room at cer-
tain time episodes.

The greatest contribution to the dynamics of
clinical changes was made by neonatal resuscita-
tion measures performed in the first minutes of life
(p <0.05) and at the 15™ and 30t minutes of stabi-
lization (p <0.05).

Thus, assessment of the newborn's condi-
tion at the 30th second, 1st and 2nd minutes
(r=0.557, 0.755 and 0.598) has priority impor-
tance. The clinical scenario that unfolds de-
pends on the assessment as well. The next im-
portant quality of neonatal assessment is the
12th, 14 and 15% minutes (r=0.095). The most
important component is the provision of heat
chain during the first 5 minutes of life (r=0.786,
0.315, 0.309).

The severity of the condition resolves with
timely measures to ensure airway patency, it de-
pends on the selected parameters of respiratory
support within the period of 15t and 2" minute
(r=0,38, 0,442) as well as on the speed of decision
making related to tracheal intubation and transfer
to artificial lung ventilation.
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CONCLUSION

Introduction of an educational program for
specialists of obstetric institutions on the section
“Neonatal resuscitation and stabilization of new-
borns in the delivery room” allowed:

« to reduce the time of decision-making and ini-
tiation of respiratory therapy by 2 times against
the background of faster regression of the se-
verity of the condition of newborns (p <0.05);

« to increase timely stabilization of vital func-
tions of newborns in the delivery room by
1.85 times (p <0.05);

- to significantly expand the range of profes-
sional competences of the staff of obstetric
institutions providing medical care to new-
borns (p <0.05);

+ to increase interchangeability in teamwork
during resuscitation in the delivery room by
3.7 times (p <0.05);

+ to increase the adherence to neonatal re-
suscitation algorithms on 772 to 93%
(p <0.05).

The findings demonstrate faster stabilization
of neonates who received better neonatal resus-
citation in the delivery room.

Thus, the data obtained allow us to recom-
mend the inclusion of the educational program
on “Neonatal resuscitation and stabilization of
newborns in the delivery room”, which has pro-
ven its clinical effectiveness, in the individual edu-
cational trajectory of all medical staff of obstetric
institutions at any level.
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OONOJIHUTEJIbBHAA UHOOPMALIUA
Bknap aBTOpOB. BCce aBTOpbl BHECNM Cylue-
CTBEHHbI BKNaj B pa3paboTKy KoHUenuuu, npo-

Children’s Medicine of the North-West
2024 /Vol.12N23

BeAEHMEe WUCCNefoBaHUA U MOATrOTOBKY CTaTbM,
npounu n ogobpunu dbuHanbHyl BepCUo nepeq
nybnukaumen.

KoHGNUKT nHTepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBME ABHbIX 1 MOTEHUMANbHbIX KOHGSIMKTOB
MHTEPeCcoB, CBA3aHHbIX C Nybnukauuen HacTos-
Lien cTaTbu.

WcTouHnk ¢pumHaHcupoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUM BHELIHEro GUHaHCUMPOBaHUA
NPV NPoBeAEHNN NCCNIE[0BAHNA.

NHdopmupoBaHHOe cornacue Ha ny6nuka-
yuio. ABTOPbI NOYUYNNM MUCbMEHHOE coriacue
3aKOHHbIX NpeAcTaBuTeNen NayMeHToB Ha Ny6nu-
KaLo MeONLUHCKIX AaHHbIX.
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