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Ha BoikmBaeMocTh GOJBHBIX TIPU BHE3AMHON ocTaHOBKe KpoBoobpaienust (BOK) Biuser He TOIbKO HeMe-
JIEHHOE HAYaJI0 PEAaHNMAIMOHHBIX MEPONIPUATUH, HO U X Ka4eCTBO.

Hens uccnenoBanusi. O1EeHUTh B paMKaX CUMYJISIIIMOHHOTO Kypca COOTBETCTBUE COBPEMEHHBIM HAIMOHAJIb-
HBIM U MEK/yHAPOJHBIM PEKOMEHIAIMAM Ga30BbIX U PACIIUPEHHBIX PEAHMMAIMOHHBIX MEPOIIPUSATHIA, TPOBOIU-
MbIX MEJUIMHCKUMU PaGOTHUKAMU B CTAIIUOHADE.

Martepuaibl 1 MeToApl. VccenoBanue poBeieHo B MHOTONPOGUIbHOM craronape r. Mocksbt B 2016 1. 1
OpraHu30BaHoO B /Ba atana. Ha mepBom arare B paMKax CUMYJISIIOHHOTO Kypca IIPOBOINIIACH OIIEHKA BIIAJIeHUS
MeAMIMHCKUMU PabOTHUKaMK HaBblKaMu 6a3oBOM cepaeuHo-aerounoii peannmaiuu (CJIP) u kayecTBa BBIIOJ-
Henust KoMmmpeccnii rpyanoit kiaetku (KTK); ma BTopom — HaBbikamu pacurnpennoit CJIP 1 paboTsl B cocTase pe-
AHUMAIMOHHBIX Opuraj. Bo Bpems BbinosiHeHust Opuragamu yueOHOro ClieHapusi IIPOBOAMIACH ay/IUO- 1 BUIEO-
3aIMch, a Takke peructpuposainck napamerpbl KI'K ¢ momompio gatunka kontposg kadecrsa KI'K (nanee —
JIATYMK) ¥ ayJANOBU3YaJbHBIX MOJCKa30K mpubopa. B kadectBe pehepeHCHBIX KPUTEPUEB UCIIOIB30BAIN PEKO-
Menzanuu EBporeiickoro coera o peannmaiiu 2015 1. AHaIN3 IOy Y€HHBIX JAHHBIX TPOBOJIIICS C OMOII[BIO
nporpammuoro obecniedernst ZOLL RescueNet Code Review®. Craructuueckuii aHau3 JaHHbIX ObLI BHITIOJHEH
npu 1omMolny nakera Statistica 7,0 (tect ManHa- YurHu), gaHtble ObLIU TIPEACTABICHBI B BUJIE CPEIHEl, Meua-
ubl + 25—75 neprentuneii (25-75 IQR), MUHUMATBHBIX 1 MAKCUMATHHBIX 3HAYEHUH. [[OCTOBEPHBIM CIUTATIOCD
passmune 1ipu p<0,05.

Pesyabrarel. [Ipu nposenerun CJIP 6e3 MCHOIb30BaHUST IATYNKA U ayMOBU3YaJIbHBIX MOJCKA30K Y 00JIb-
IIUHCTBA MEIUIITHCKUX PabOTHUKOB Pe3yJIbTaThl ObLIN HEYA0BIETBOPUTENbHBIMIL 1TpoleHT 1esteBbix KI'K cocra-
Bt He 6osiee 10% y 72% meanuuHckux paboraukos (n=18). Ilpu nposenernn CJIP ¢ ucnonb3oBaHueM JaTunKa
U ayJIMOBU3yaJibHbIMU nozickaskaMu 1o kayectBy KI'K mporent nesessix KI'K cocrasuit 65,7%, uto 6b110 10CTO-
BEPHO BbIIlIE, ueM 1pu pabore 6e3 gaTunka u nojickazok (p=0,0000). Eciiu 6e3 ucronb3oBaHust JaTynka 1 MOACKa-
30K 11esieBbie KI'K BBIIOIHUI TOJIBKO OUH MeAUIIUHCKUE paboTHUK (4% ), TO ¢ naTurkom — 12 (48%) (p=0,0000).
Bo Bcex peaHMMAIMOHHBIX OpHrajiaX ObLIO 3aPErHCTPUPOBAHO HECOOTBETCTBHE MOCIENOBATENBHOCTU IeUCTBUIT
ajroput™y paciiupentoii peanumanu ECP 2015 1. u HeaddexkTusHast komanaHas pabora. Komipeccuu rpyaHoit
KJIETKU HE COOTBETCTBOBAJIM PEKOMEHIOBAHHBIM MapaMeTpaM, May3bl 0 U [0CJe HaHeceHus paspsiaa aehubpu-
JIITOPA — JUIUTEIbHBIMU; B OOJIBIIMHCTBE CJIYYaEeB IPH IIPOBEACHUH UCKYCCTBEHHOM BEHTUIISIIIUY JIETKUX OblLila TH-
nepBeHTUIIsIUs. B 0iHOI 13 peaHuMalnoOHHbIX Gpuraj ObLI HAPYIIEH HPUHIUIT GE30IACHOCTH [IPU IIPOBEAEHUN
nepUOPUILIAIIIN,

3axmouenue. [Tosyyennble HAMU JIAHHBIE CBU/IETENCTBYIOT O HEJIOCTATOUHOM BJIAJIEHUU MEUIIMHCKUMHU Pa-
GOTHUKAMU CTalMOHAPa TPAKTHYCCKUMU HaBbiKamu 6a30Boii u pacimpernoil CJIP. B ¢Bsi3u ¢ 9TUM akTyanbHBIM
SABJIAETCS 00yYeHUe U PEryJIIPHbBI PETPEHMHT MEAMIIMHCKUX PabOTHUKOB B (pOpMaTe CUMYJISIIIUOHHBIX KYPCOB
1o 6azoBoii u pacumpennoir CJIP (B COOTBETCTBUU ¢ PEKOMEHIANUAMU EBPONEiCKOTO COBETa 110 PeaHnMalum
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2015 r. 1 HanmonaspHOTO coBeTa 1Mo peanumaiinu). Ha mannbix Kypcax u npu nposenernu CJIP B cranuonape
11eJ1ec000Pa3HO UCIOJIb30BATh TEXHUYECKUE CPEICTBA KOHTPOJISI KAYeCTBA KOMIIPECCHI TPYJIHON KieTku. Bask-
HBIM SIBJISIETCSI NTPOBEJIEHNEe PETYJISIPHBIX PETPEHUHTOB JIJIS MOJ/IEPsKAHUST TIPAKTIHYECKOTO HABBIKA HA [OJDKHOM
ypoBtHe, a Takxke aedprdunr o kavecty CJIP mocsie Kaxaoro cydast IPOBEACHUS PEaHMMAI[HOHHBIX MEPOTIPH-
SATHUH B CTallMOHAPE.

Kntouesvie cnosa: cepOeuno-iezounas peanumayust; Kauecmeo PeaHumMayull; PeanuMayuOHHble MepOnPUIMUS;
KoMnpeccuu zpyonoil Kiemku,; 0epuopuiiayus

The survival of patients after the sudden circulatory arrest (SCA) depends not only on immediate onset of
resuscitative measures, but also on their quality.

The purpose of the study. The purpose is to assess the compliance of basic and expanded resuscitative mea-
sures carried out by healthcare providers in hospitals with modern national and international guidelines within the
frames of a stimulation course.

Materials and Methods. The research was perfomed in a multifield hospital in Moscow, in 2016. It consisted
of two phases. During the first phase, within the frames of a simulation course, providers' skills in the cardiopul-
monary resuscitation (CPR) and chest compression (CC) technique mastership were evaluated. During the sec-
ond stage, their skills in expanded CPR and ability to work as a part of resuscitation teams were assessed. During
the simulation, all team activities were recorded (both audio and video); CC parameters were also registered using
a CC pressure control sensor (hereinafter referred to as a sensor) and audiovisual tips. The European Resuscitation
Council Guidelines for Resuscitation 2015 were used as reference criteria. The analysis was performed using the
ZOLL RescueNet Code Review® software. A statistical analysis was performed using the Statistica 7.0 software
(Mann-Whitney U-test). The data were presented as a mean, median + 25—75 percentiles (25—75 IQR), minimum
and maximum values. The difference was considered significant at P<0.05.

Results. Test results of most healthcare providers were unsatisfactory when the CPR was performed without
sensors and audiovisual tips: the percentage of target CCs was not more than 10% in 72% of providers (n=18).
When the CPR was performed with sensors and audiovisual tips regulating the CC quality, the percentage of tar-
get CCs was 65.7%. i.e. it was significantly higher than that during the CPR without the sensor and the tips
(P=0.0000). While only one provider was able to perform the target CC without the sensor and the tips (4%), 12
providers were able to do it with the sensor (48%) (P=0.0000). In all resuscitation teams, there was a lack in com-
pliance with the ECR 2015 guidelines for expanded CPR, as well as ineffective team work was revealed. Chest
compressions did not comply with recommended parameters; pauses before and after defibrillator discharge were
too long. In most cases, there was hyperventilation during the artificial lung ventilation. The safety principle was
not followed by one of resuscitation teams during the defibrillation procedure.

Conclusion. The obtained data demonstrate that healthcare providers have poor skills in basic and expanded
CPR. Therefore, it is important to train and retrain healthcare providers in basic and expanded CPR within the
frames of simulation training courses on a regular basis (in accordance with European Resuscitation Council
Guidelines for Resuscitation 2015 and National Resuscitation Council). During training, the use of technical
means of monitoring of the chest compression quality control in CPR should be warranted. It is important to
arrange regular retraining in order to keep the skills up-to-date, as well as regular debriefings on the CPR quality
after each case of resuscitation measures in a hospital.

Key words: cardiopulmonary resuscitation; resuscitation quality; resuscitation measures; chest compression;

defibrillation
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BBenenne

BHesanmHasg — ocTaHOBKa — KPOBOOGpAICHMS
(BOK) B crarmmonape paspuBaetcst B 1—5 ciryuasix Ha
1000 rocimranuzanuii. B kayecTBe EPBUYHBIX PUT-
MOB B 18% ciyuyaes perucrpupyercst GpuOPUILISAIISL
JKEJIYZI0UKOB WJIM JKEJTy[0YKOBas Taxukapausi 6e3
yJIbCa, M U3 HUX IO BBITUCKU U3 CTAI[MOHAPA JTOKH-
BalOT 44% OGOJBHBIX; 1I0C/E IEKTPOMEXaHUYECKOI
JIACCOTIHAIIAN WM acUCTO MK — 7% GoJbHBIX [1—2].

YeTbIpe MEPONIPUSATHS CEPIEUYHO-JIETOYHOI pe-
aanmannu (CJIP) mpu BOK saBasioTcs mpuHIUIN-
AJIbHBIMH, T.€. 00eCIeYNBAIOIIMI MTOBBIIIEHIE TPO-
[[eHTa BBIKUBAEMOCTH OOJBHBIX /0 BBIIUCKU W3
crarnoHapa (puc. 1): HeMe/JIeHHAS IMATHOCTUKA OC-

Introduction

The sudden circulatory arrest (SCA) in hos-
pitals occurs in 1—5 cases per 1,000 hospitaliza-
tions. Primary rhythms included ventricular fibril-
lation or pulseless ventricular tachycardia in 18%
of cases; of these, 44% of patients survived to the
discharge from the hospital, whereas 7% of patients
survived after electromechanical dissociation or
asystolia [1—2].

Four steps of the cardiopulmonary resuscita-
tion (CPR) are crucial for the SCA, because they
improve the survival rates (Fig. 1): immediate diag-
nosis of the circulatory arrest and call for help; imme-
diate initiation of effective chest compression (CC);
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Puc. 1. Ilenp BorkuBanust (MPUHIMNIHAIbHBIE DIEMEHTHI PEAHUMAMOHHOTO airoputma) [1].

Fig. 1. The chain of survival (principal elements of the resuscitation algorithm) [1].

Ipumevanne. Early recognition and call for help — Pannee pacnosmaBarnue u BbI30B momoriy; to prevent cardiac arrest — 4rto0Obr
npenynpeanth octaHoBky cepana; Early CPR — paunsa CJIP; to buy time — uto6s Beiurpars Bpemst; Early defibrillation — panmssa
nepubpumisanus; to restart the heart — wro6bl 3amycturs pabory cepaia; Post resuscitation care — MeponpusTus B
MoCTpeaHnMaImoHHOM Hepuojie; to restore the quality of life — uToGbr BoccTaHOBUTH KauecTBO JKU3HH.

TAHOBKHU KPOBOOOPAIIIEHUS U BbI30B IIOMOIIH, HEME/I-
JieHHO€e Havasro 3(h(HEeKTUBHBIX KOMITPECCHI IPYIHOM
kinerku (KTK), nemeanennas neduOpuiisiius, co-
BOKYITHOCTb MEPOIIPUSTUI B TIOCTPEAHUMAITHOHHOM
nepuoge [1—7].

Pannee Hauasmo KoMIpeccuil TPYMHOU KJIETKHU
yBesimunBaeT BeikuBaeMocth 1pu BOK B 2—3 pasa.
Komrmpeccuu rpyaHoil KieTku ¥ aeGuOpUILIsIus,
BBITIOJTHEHHBIE B IepBbie 3—5 MuH. oT Havanta BOK,
obecrieunBaloT BbIKUBAeMOCTbh 49—75%, a kaxmas
MUHYTa TPOMEJIeHHsI ¢ AeUuOPUIIueil yMeHb-
[raeT BepPOSATHOCTHh BbkuBanus Ha 10—15%. Kowm-
MIPECCUU TPYAHOU KJIETKU TO3BOJISIOT TOJIEPIKI-
BaTb MaJIbIil, HO JIOCTATOYHO 3P HeKTUBHBIHI
KPOBOTOK B COCYZIaX Cep/lla U ToJI0BHOM Mo3re. Bce
JvTIa, okasbiBatommue momots npu BOK, BHe 3aBu-
CHMOCTH OT YPOBHST 00pa3oBaHUsI U MOATOTOBIECHHO-
ctr, pomxHbl mpoBoanTh KIK. Ilpm mposemenun
CJIP MO3roBoii KpOBOTOK AOJIKEH ObITh He MeHee
50% OT HOPMBI [IJIsT BOCCTAHOBJIEHWST CO3HAHIS, U He
MeHee 20% OT HOPMBI IS TIOIEP/KAHNS JKI3HEIes -
TeJTHHOCTH KJIeTOK. KopoHapHoe nepdy3noHHoe 1aB-
sienne ipu iposeiennn CJIP 10JKHO GbITh He MeHee
15 MM pr. ct. [IpoBenenne HepepuIBHBIX 3 (HEKTHB-
HBIX KOMITPECCUI IPYIHOUM KJIETKH YBEJNIMBAET Be-
POSITHOCTB TOTO, YTO MOCJIEAY oA 1eHuOPUILIAIIL
yerpanut DK u BoccTaHOBUT reMOAMHAMHUYECKH
acdexTuBHBI puTM. HempepbiBHBIE KOMIIpecCUn
IPYAHON KJIETKM OCOOEHHO BasKHbI, KOTJa HET BO3-
MOZKHOCTH TIPOBECTH AeDUOPUILIAIINIO, U B PAaHHUI
Tepuo/l Tocje Hee, KOT/la COKpAIeHus cep/a ere
Me/iieHHbIe 1 cabbie [3—9)].

Ha BokuBaemocts 6osbhbix ipu BOK Biuser
HE TOJIbKO HEMEJJIEHHOE HAYal0 peaHnMallmOHHbBIX
MEPONPUATHI, HO M UX KaUeCTBO: BHITIOJIHEHNE KOM-
[IPeCCUil TPYAHOI KIeTKN U Ae(UOPUISAIIIT B COOT-

immediate defibrillation; and therapeutic measures
taken in the post-resuscitation period [1—7].

Early initiation of chest compressions
increases the survival rate at SCA by 2—3-fold.
Chest compression and defibrillation performed
within the first 3—5 minutes after SCA provides a
49—75% survival; for every minute that defibrilla-
tion is delayed, survival decreases by 10% to 15%.
Chest compressions permit to sustain a minor but
quite effective blood flow in cardiac and cerebral
vessels. All persons involved in rendering medical
aid for SCA should perform CC irrespective of
their education and skills. During the CPR, the
cerebral blood flow should comprise not less than
50% of the normal one to regain consciousness and
not less than 20% of the normal one to sustain the
vital functions of cells. Coronary perfusion pres-
sure during the CPR should be not less than 15 mm
Hg. Continuous effective chest compressions
increase the chances of subsequent defibrillation to
eliminate VF and to restore a hemodynamically
effective rhythm. Continuous chest compressions
are especially vital, when it is impossible to per-
form defibrillation; they are also important imme-
diately after the defibrillation, because the heart-
beat is slow and weak [3—9].

The survival of patients after the SCA depends
not only on immediate initiation of resuscitative mea-
sures, but also on their quality: chest compression and
defibrillation should be performed in accordance with
international guidelines, the resuscitation algorithm
should be followed, and every member of the resusci-
tation team should understand his role. In-patient
SCA care algorithms are specified by current
European (ECR 2015) and National Resuscitation
Council guidelines (NCR 2015) [1, 10].
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BETCTBUM C MEXAYHAPOAHBIMU PEKOMEH/AINSIMH,
cobJII0/IEHIE PEAaHUMAIIMOHHOTO aJITOPUTMa, YeTKOe
pacnpejiesieHre posjell MekIy yJYacTHUKaMHU PeaHu-
MAIMOHHON OpUTajbl. AJITOPUTMBI OKa3aHUS TTOMO-
m ipu BOK B cranimonape periaMeHTHPOBAHBI CO-
BPeMEHHBIMU PeKoMeHjanusiMu u EBporeiickoro
(ECP, 2015 r.) 1 HanmoHaIhHOTO COBETOB IO PeaHu-
manmu (HCP, 2015 1) [1, 10].

[Hesp nccnenoBannst — OIEHUTh B paMKaxX CH-
MYJISIIIMOHHOTO Kypca COOTBETCTBUE COBPEMEHHBIM
HaIlMOHAJIbHBIM U MEXKIYHAPOHBIM PEeKOMeH/1aIln-
siM 6a30BBIX U PACITMPEHHBIX PeaHMMAIIMOHHBIX Me-
POTIPUATHIA, TPOBOANMBIX MEAUITUHCKUMU PAabOTHI-
KaMu B CTal[MoHape.

Marepuan u MeTObI

[lannoe OHOIIEHTPOBOE HCCJIE0OBAHNE TIPOBETH B
MHOTOTIpoUIBHOM cTanroHape T. Mockssl B 2016 1., B co-
OTBETCTBUM C TNPHUHIUIAMHU XeJTbCUHCKOH /Jlexmapaiuy,
HammonanpueiMu ctangapramu, pexomenmanusiMmun HUU
obmieit peanumarosorun um. B. A. Herosckoro.

UccaenoBanue opranusosasu B 2 atana. Ha 1-m arare
[IPOBEJI OIIEHKY BJIAJIEHNsT MEIUIIMTHCKIMHI PAaOOTHIKAMI
Hasbikamu 6azoBoit CJIP Ha yuebrHoMm Marekene (oTeHmBa-
Ju HauboJiee BaKHbBI 9JIEMEHT PeaHUMAIMOHHOTO aJro-
PUTMa — KauyecTBO KOMIIPECCHUIl TPY/IHOI KJIETKH), Ha 2-M
aTare — OICHKY BJaJileHus HaBbIiKamu pacipernoit CJIP
u paboThI B COCTAaBE PeaHMMAIMOHHbIX Gpuraz. Bee yuacr-
HUKK OblIM 3apanee TPOMHMOPMUPOBAHBL O [H3aliHe HC-
CJIe/IOBAHMS M JIAJIN COTJIACHE HA YYacTHe B HEM.

Irtan 1. OteHky KadecTBa MPOBEIEHUS KOMIIPECCHIT
IPYIHON KJIETKY IIPOBEJIU HA BHIOOPKE U3 25 MEIUIIMHCKIX
paboraukoB craiponapa (10 myskuwH/15 JKeHIIWH; BO3-
pact 36,5£5,5 JieT, cpeiHuii cTak paboThl MO CIEHaTbHOC-
T 8,7%4,3 rona). 3 nux 10 Bpaueit (anecteanosoru-pea-
HUMATOJIOTH, KapAWOJIOTH OTHeJeHHs] HEOTJIOXKHON
Kap/IMOJIOTUH, TEPATIEBTHI, HEBPOJIOTH) U 15 MEAUITIMHCKIX
cecTep OT/IeJIeHHIT aHeCTe3M0JI0THN-PEaHUMATOJIOTHH, IKC-
TPEHHON U TJIAHOBOW KapIUOJIOTHU, TEPAITMY, HEBPOJIOTHH.

O11eHKy KadyecTBa KOMITPECCUI TPYIHON KJIETKU BbI-
nosHuan Ha yuebHom manekene Laerdal Resusci Anne 110
CTIEYIOTIEMY AJITOPUTMY:

* 2 MUHYTbI KOMIIPECCUI TPyIHON KiaeTKu 6e3 06-
patHoii cBa3u 1o kauectBy CJIP (matumk KOHTpOJIS Kave-
crea KTK u ayauoBusyasbHble 110JCKa3Ku IpuOOpPa BbI-
KJTIOYEHBI ).

* 2 MUHYTBI KOMITPECCUH TPYAHON KIETKH ¢ 0O6part-
HOIt cBsa3bio 110 KauectBy CJIP o1 nedpubpusistopa ZOLL
R Series (natunk kontposst kauectBa KI'K u ayzanosusy-
aJIbHbIE MOJICKA3KU TPUOOPA BKIIOUYEHDI ).

*  coxpaHeHUe W AHAJIWU3 JAHHBIX C BbIIEJIEHUEM
CJlydaeB IOTAJAHMS YYACTHUKOM B PEKOMEH/IOBAHHBIE
napameTrpbl CJIP (¢ IOMOIIbIO IIPOrpaMMHOTO obectieye-
Hust ZOLL RescueNet Code Review®), craTucruueckuii
aHaJIN3.

Iran 2. O11eHKY KauecTBa MPOBEICHUS PACIIMPCHHOM
cepaeuno-jerounoil pearumanun (Advanced life support)
MIPOBEJIN C MCIIOJIb30BAHIEM YUeOHBIX CIIEHAPUEB OCTAHOB-
K1 KpoBooOpaiienus Ha pobore-cumyJstope Laerdal Kelly.
BoimosHum 4 yueGHbBIX ClIeHApUst B 4-X KOMAH/IaX, Kak/1as
13 KOTOPBIX COCTOSI/IA U3 2-X Bpayeil aHeCTe3n0JI0r0B-pea-

The purpose of the study. The purpose is to
assess the compliance of basic and expanded resusci-
tative measures carried out by healthcare providers
in hospitals with modern national and international
guidelines within the frames of a stimulation course.

Materials and Methods

This single-center research was performed in a multi-
field hospital in Moscow in 2016. It was carried out in
accordance with principles of the Helsinki Declaration,
National Standards, and guidelines of the V. A. Negovsky
Research Institute of General Reanimatology.

The research consisted of two phases. During the first
phase, providers' skills in the cardiopulmonary resuscita-
tion (CPR) technique mastership were evaluated using a
training manikin (at that, the most important element of
the resuscitation algorithm, namely the quality of chest
compression, was assessed). During the second stage, their
skills in expanded CPR and ability to work as a part of
resuscitation teams were assessed. All participants were
informed about the study design beforehand and expressed
their consent.

Phase 1. The quality of chest compressions was
assessed in a sample of 25 healthcare providers (10 men/15
women; the median age: 36.5£5.5 years; median occupa-
tional experience: 8.7£4.3). Of them, 10 subjects were
physicians (anesthetists/resuscitation specialists, emer-
gency care cardiologists, general practitioners, neurolo-
gists) and 15 ones were nurses from [CUs, emergency and
planned cardiology units, medical unit, and neurology unit.

The quality of chest compressions was assessed using a
Laerdal Resusci Anne training manikin according to the
following algorithm:

*  two minutes of chest compression without any
feedback on the CPR quality (a CC quality control sensor
and device's audiovisual tips were switched off).

*  two minutes of chest compression with a feed-
back on the CPR quality from a ZOLL R Series defibrilla-
tor (a CC quality control sensor and device's audiovisual
tips were switched on).

e registration and analysis of data and detection of
cases when a study subject managed to meet the recom-
mended criteria for CPR (using ZOLL RescueNet Code
Review® software), statistical analysis.

Phase 2. The expanded CPR (advanced life support)
quality was assessed by means of training scenarios of cir-
culatory arrest using the Laerdal Kelly training manikin.
Four training scenarios were performed by 4 teams. Each
team consisted of two anesthetists/resuscitation special-
ists and two ICU nurses (from multifield, cardiosurgical,
cardiological and medical hospitals; n=16; 9 men/7
women; median age: 39.4+6.5 years; median occupational
experience: 9.7+4.5 years).

During the simulation, all team activities were record-
ed (both audio and video) in order to analyze the quality of
the expanded CPR and the effectiveness of the team work;
CC parameters were also registered using a CC pressure
control sensor placed on the manikin before each simulation.

ECR 2015 guidelines were used as reference criteria
[1, 10]. The chest compression parameters were assessed
using the following criteria:
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HUMATOJIOTOB U 2-X MEMIIUHCKUX CeCTep OT/AeJIeHui pea-
HUMATOJIOTUU cTaloHapa (00IIero, KapAuoXupypruuec-
KOTO, KapIMOJIOTHYECKOTO ¥ TePAIIEeBTUYECKOTO TTPOMUIIS;
n=16; 9 mysxunm/7 xenmun; Bo3pact 39,4+6,5 e, cpen-
HUit cTak paboTh o cnenuanbaocT 9,7+4,5 roza).

Bo BpeMsi BBINOJIHEHMST KOMAHION yueOGHOro clieHa-
Pl TIPOBOJIMJIN Ay/THO- U BUIEO3AITHCH (C 1EJbI0 aHAIN32
KayvecTBa BbITIOJHEHUsT asropuTMa pacimpentoit CJIP u
3G GEKTUBHOCTH KOMaHHOW paboThl ), a TAK/KE OLIEHKY Ka-
yectBa KI'K ¢ momMoripio 1aTamka, pasMenaeMoro Ha MaHe-
KeHe T1epesi KaKaoil cumyianueit.

B kauectBe pedepeHCHBIX KPUTEPUEB UCIIOIHL30BAIN
pekomengar ECP 2015 1. [1, 10]. [TapameTpst KoMIipec-
CHIi TPY/THOI KJIETKH OIEHUBAJIN O CJIELYIOUM KPUTEPH-
M

*  yactoTa KoMmrpeccuii rpyaaoi kiaetkn — 100—120 B
MUHYTY;

e rayOMHA KOMIIPECCHH IPYAHON KJAETKH — He Me-
Hee 5 cM, HO He Gouiee 6 cm;

*  OTCYTCTBWE HAJETAHUSI WJIW TIOJHOE pacIipaBJe-
HUe TPYIHOI KJIETKI;

e dpaknusa CJIP — munumym 60% ot Bcero Bpeme-
HU peaHnMaroHHbX Meponpugruii (dpakius CJIP —
[POLIEHT BPeMeHH OT OOIIero BPEMEHU PeaHUMAIlUH, 3a-
TPAUEHHOTO TOJBHKO HA KOMIIPECCUH IPYAHON KIETKN); Tie-
PEPBIBBI B KOMIIPECCHSX TPYAHON KieTkn — He Gosee 10
CEeK. IS BBIIIOJIHEHUSI MCKYCCTBEHHBIX BJIOXOB U He GoJiee
5 CeK. /ISt BBIIOJIHEH s 1eDUOPUILISIINY;

*  OTCYTCTBUE TUIEPBEHTUJANNUN (PEKOMEH/IOBAH-
Has YacTOTa MCKYCCTBEHHBIX BHIOX0B — 10—12/Mum.)
[11—12].

CHUMYJISIIIMOHHBIN KypC TPOBOANIN HAa MaHEKEeHAaX
Laerdal Resusci Anne u Kelly (Laerdal, Hopserust). Ana-
JIN3 TIOJIyYEHHBIX JIAHHBIX MTPOBOJMJIA C TIOMOIIBIO TIPO-
rpammHoro obecniedenuss ZOLL RescueNet Code
Review®. CratucTuveckuii aHaau3 IaHHBIX TIPOU3BOIIN
mpu moMornn makera Statistica 7,0. Vcmosb3oBaim obiie-
IIPUHATBIE MATEMATHKO-CTATHCTHYECKIe METObI pacueTa
OCHOBHBIX XapaKTEPUCTUK BBIOOPOUHBIX PaCIIpe/leJIeHHil:
HerapaMeTpUuecKue MeTOJ[bl CTATHCTUYECKOTO aHAIM3a
(trect ManHa-YuTHHI), aHHbIE OBLIU TIPECTABIEHDI B BU-
lle cpefHeil, Mexuanbl + 25—75 mnepuentuieii (25—75
IQR), MuUHUMATHHBIX 1 MAaKCUMaJIbHBIX 3HaUeHn. /locTo-
BepHBIM cunTasu pasinaue pu p<0,05.

PesyubraThl 1 00CyKAEHUE

Iran 1. AHamu3 3¢ HEeKTUBHOCTH BBINOJTHEHUS
KOMIIPECCHii TPYTHOM KJIETKH (C JaTYUKOM KOHTPO-
a5 kayectBa KTK u aynnoBuayajibHbIMH NO/CKa3-
Kamu npubopa u 0e3 HUX).

ITpu BeimosHeHnn KTK 6e3 KOHTpOJIst KauecTBa
CpeHss TIyOrHA ¥ YacTOTa KOMIIPECCHil ObLIN B pe-
KOMEH/[OBAaHHBIX IpejiesiaX y OOJBIIHHCTBA MEIH-
[UHCKUX PabGoTHUKOB. OIHAKO TIPOIEHT IEJEBBIX
KOMIIPECCUI TPYAHON KJIeTKU (T.e. BBITOJTHEHHBIX C
PEKOMEH/IOBAHHOI TIyOUHOI M 4acTOTOi) He Tpe-
soiman 10% y 72% mexaunuHckux paGoTHUKOB. Pas-
6pOC MUHUMAJIBHBIX 1 MAaKCUMAaJIbHBIX TIOKa3aTeIei
ray6unnt u dactotel KIK Ob1 3HaYnTeIbHBIM. Y
IBYX MEAUIMHCKUX paboTHUKOB KayecTBO KI'K mc-
XOAHO OBLIO 70CTaTOUHO BbICOKUM (55% 1 79%) u

«  therate of chest compressions is 100—120 per min;,

* the depth of chest compression is not less than 5
cm, but not more than 6 cm;

e no overlying or complete chest stretching;

e chest compression fraction comprises minimum
60% of time spent for resuscitation measures (chest com-
pression fraction is the percentage of time spent for chest
compressions alone); intervals between chest compressions
are not more than 10 sec for artificial breathing and not
more than 5 sec for defibrillation;

e absence of hyperventilation (the recommended
artificial breathing rate is 10—12/min) [11—12].

The simulation course was performed using Laerdal
Resusci Anne and Kelly manikins (Laerdal, Norway).
The analysis of the obtained data was performed using
the ZOLL RescueNet Code Review® software. The sta-
tistical analysis of data was performed using the
Statistica 7.0 software. Widely-accepted mathematical
and statistical methods were used for the analysis of prin-
cipal characteristics of sampling distribution: nonpara-
metric methods of statistical analysis (Mann-Whitney
U-test) were applied. Besides, the data were presented as
a mean, median + 25—75 percentiles (25—75 IQR), min-
imal and maximum values. The difference was considered
significant at P<0.05.

Results and Discussion

Phase 1. The analysis of chest compression
quality (with and without a CC quality control
sensor and device's audiovisual tips).

When CC was performed without quality con-
trol, the median depth and rate of compressions were
within the recommended limits in most providers.
However, the percentage of target chest compres-
sions (i.e. those done with the recommended depth
and rate) did not exceed 10% in 72% of healthcare
providers. The dispersion of minimal and maximum
CC depth and rate values was significant. Two
providers demonstrated sufficiently high quality of
CC skills (55% and 79%) at baseline, and they
insignificantly improved them using a controller
(65% and 95%, respectively). Most healthcare
providers demonstrated poor quality of chest com-
pression skills. Data on the CC quality without a
controller are presented in Fig. 2.

When the chest compression was performed
with the quality control, the median depth and
rate of compressions were within the recommend-
ed limits; at that, the dispersion of minimal and
maximal values of CC depth and rate was less pro-
nounced. When the CPR was performed with sen-
sors and audiovisual tips regulating the CC qual-
ity, the percentage of target CCs was 65.7%, i.e. it
was significantly higher than that during the
CPR without the sensor and the tips (P=0.0000).
While only one provider was able to perform the
target CC without the sensor and the tips (4%),
12 providers were able to do it with the sensor
(48%) (P=0.0000).
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HEZIOCTOBEPHO YJYUIINUJIOCH MPU KCIOJb30BAHUN
kouTpoJtepa (65% u 95% coorBerctBenno). Kaue-
CTBO JIEKOMIIPECCUM TPYAHOU KJETKU CTPAJao Y
GOJIBIIMHCTBA MEIUIMHCKUX PabOTHUKOB. JlaHHBIE
no KauectBy KI'K 6e3 KOHTpoJLIepa TPeICTaBICHbI
Ha puc. 2, a.

[Ipn BBITIOSTHEHNN KOMITPECCHH TPYHON KJIET-
KI ¢ KOHTPOJIEM KaueCcTBa CPEeIHssS IIyOrHA U 4acTo-
Ta KOMIIpeCCUil ObLIM B PEKOMEHIOBAHHBIX IPee-
Jax, TpU 9TOM pasdpOC MUHUMAJbHBIX U
MaKCUMaJIbHBIX IMOKazareseil TiiyOUHBI U YacTOTHI
KOMITPECCUH TPYAHON KJIETKU ObLIT MEHEe BbIPasKeH-
HbIM. [1pu ucop3oBaHNM aTYMKA KOHTPOJIS Kade-
crBa KTK u ayanoBusyanbHbIX TOACKa30K TPHOOpa
npouent nenesbix KI'K cocrasun 65,7%, uro GbL10
JIOCTOBEPHO BbIllle, YeM TIpu pabore Oe3 garyMka u
nozckasok (p=0,0000). Ecoiu 6e3 gaTunka u mojCcKa-
30K TIeJIeBble KOMIIPECCUM TPYAHOM KJIETKU BBITIOJ-
HUJI TOJIBKO OJIMH MEAUIUHCKUN paboTHUK (4%), TO
¢ xkourposiepom — 12 (48%) (p=0,0000).

[laHHbIe TT0 KavyecTBY KOMIIPECCHH TPYIHOU
KJIETKW C JIATIYNKOM W TIOJCKA3KaMU TIPECTABJIEHBI
Ha puc. 2, b. O600IIeHHbIE JaHHbIE 110 BCEM YYaCTHI-
KaM JIAHHOTO JTala WCCIeIOBAHNS TIPECTABIEHDI B
tabmure 1.

Takum 00pasoM, TIPU MPOBEIEHUN KOMITPECCHI
IPYyAHON KJeTKH 0e3 JaTyrKa KOHTPOJISI KauyecTBa
KTK u ayanoBu3yaJbHbIX TTOACKA30K Y OOJIBIINHCT-
Ba MeaunuHcKuX pabotarkoB CJIP He cooTBeTCTBO-
BaJla PEKOMEHIOBAHHBIM TIapaMeTpaM: MPOIEHT Iie-
gesbix KTK cocrasun He 6Gosee 10% y 72%
MeAUIMHCKUX paboTHukoB (n=18). Ilpu ucnoan3o-
BaHuU JaTynKa koutpoJis kadecrsa KI'K u ayauosu-
3yaJIbHBIX MOJACKa30K TPUOOpa IPOIEHT IEJIEBBIX

Puc. 2. Pacnpezenenne MEAUIMHCKUX PAOOTHUKOB 110 KAY€CTBY
CJIP npu BbimosHenun komnpeccuii rpyaHoi kiaetku (KI'K).
Fig. 2. Distribution of healthcare providers according to the
quality of the CPR while performing the chest compressions
(CO).

Note. a — without a CC quality control sensor and device's audio-
visual tips; b — with a CC quality control sensor and device's
audiovisual tips.

IIpumeyanue. a — Ge3 gatunka KonTposs KauectBa KI'K u ayau-
OBHU3YAJbHBIX TTO/ICKA30K MPHO0Pa; b — ¢ TATIMKOM KOHTPOJIST Ka-
yectBa KTK 1 ayimoBusyaibHbIX MOACKa30K npudopa. % of target
chest compressions — % I11eJIeBBIX KOMIIPECCHIT TPYAHON KIETKU;
The number of healthcare providers — uucio meaunmucknx pa-
GOTHUKOB.

TaGauna 1. Pe3ybraTsl BHIIOJHEHHUS AITOPUTMA PACUIMPEHHO peaHuManiu 1 paGoThl B PEaHUMAIIMOHHBIM OpUrajax.

Table 1. Advanced life support algorythm in groups.

Parameters of advanced Controls Values of parameters in groups Mean
life algorythm ERC UCSD 1st 2d 3d 4th in groups
Compression fraction >80% 91% 83,90% 67,80% 65,59% 57,08% 68,59%
Rate per min 100—120 123 87 124 132 109 113
Depth, cm 5—6 6,6 3,6 4,9 4,4 4,4 4,34
% of compressions in target 0% 7,52% 1,97% 12,97% 6%
Pre-shock pause, sec. (min—max) <5 (total time 2,6 4,7 (3—7) 17,0 11,0 (7—15) 12,7 (4—19) 11,3
Post-shock pause, sec. (min—max) for shock 3,6 4,0 (3—5) 3,0 25(2-3) 2,7(2-3) 3,2
delivery)
Ventilation rate per min 8—10 9,7 55 (mask) 9 10 30 26
50 (after
intubation)

Notes. ERC — European resuscitation council. UCSD -San Diego University Clinic (example of effective CPR quality control imple-

mentation).

IIpumeuanue. ERC — Epomnefickuii coBet o peannmaruu. UCSD — YuuBepcurerckas knaunnka Can-/{uero (mpumep KINHUKH, TIe
OblJIa yCIENHO BHEAPEHA MPOrpaMM KOHTPOJIsE Bhicokoro kayecta CJIP). Parameters of advanced life algorythm — mapamerpsr pea-
HuMarontoro aaropurma; Compression fraction — gpaxuuns kommpeccuit; Rate per min — yacrora B mu; Depth — rury6una; of com-
pressions in target — 1eseBbix Kommpeccuii; Pre-shock pause, sec. (min—max) — naysa 1o pa3psiia, cex (MUH.—MaKc. 3Haudenis ); Post-
shock pause — naysa nocise paspsna; Ventilation rate per min — uwactora BeHTussauu jerkux B8 Mut; Controls — KOHTposbHbIE
snauenns; Values of parameters — 3HaueHust mapaMeTpoB; in groups — B rpymmax; Mean — cpegnue 3Hauenust; total time for shock
delivery — obuiee Bpemst Ha HaHecenue pa3psiia; mask — macka; after intubation — mocsre unTy6arm.
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Ta6auna 2. O6001eHHbIE JaHHbIE 10 KAYECTBY KOMIPECCHI IPY/IHON KJIETKH HA IIEPBOM 3TaIle UCCIIe0BAHUSI.
Table 2. Summarized data on the CC quality during the first phase of the study.

Study subject No Phases of assessement of the chest compression quality
Without CPR Quality Feedback With CPR quality feedback
Chest compression parameters
Depth, cm Rate, 1 permin ~ CPR Quality, % Depth, cm Rate, 1 permin  CPR Quality, %
1. 4.5 81.7 0 5.0 107.5 49.1
2. 5.5 117.9 55.0 5.1 104.4 63.0
3. 4.0 96.6 1.5 5.7 117.3 76.4
4. 5.8 83.4 0.5 6.9 85.9 5.4
5. 4.9 133.3 0.3 5.7 119.8 63.0
6. 3.2 132.3 0 5.2 118.8 64.3
7. 4.3 112.5 0.8 5.2 123.2 34.3
8. 5.8 112.2 79.6 5.6 111.0 95.5
9. 4.5 119.7 15.7 5.6 105.4 76.1
10. 3.7 129.9 0 5.3 108.0 88.0
11. 5.0 127.7 9.2 5.5 117.9 67.0
12. 7.2 94.5 0 7.5 107.3 0.0
13. 5.4 133.5 0.3 5.6 118.8 68.8
14. 6.5 119.5 5.1 5.9 107.1 74.8
15. 4.3 112.5 2.1 5.5 106.6 93.5
16. 4.9 114.9 36.9 5.1 115.0 70.7
17. 6.5 94.9 4.2 5.7 107.8 79.5
18. 6.6 79.9 0 5.6 114.6 88.2
19. 6.3 133.6 1.1 5.9 112.2 60.5
20. 4.6 135.8 0.3 5.3 107.3 90.7
21. 6.3 106.4 11.2 5.4 111 93.4
22. 5.1 128.6 3.1 5.3 1121 74.8
23. 3.7 107.3 2.7 5.0 11.7 441
24. 4.4 1171 10.7 5.2 116.4 56.7
25. 5.9 134.2 0 5.5 120.3 59.2
Mean+o 5.1+1.0 113.6+17.4 10.0+19.7 5.6+0.5 111.1+7.4 65.7+25.0
(25—751QR) 4.9 116.0 1.8 5.4 111.3 69.7
(4.4-6.0) (101.5—129.2) (0.3-10.0) (5.2-5.6) (107.3-116.8) (58.6-83.7)
Min 3.2 79.9 0 4.9 85.9 0
Max 7.2 135.8 79.6 7.4 123.2 95.5

Ipumeuvanue. Study subject No — Ne uccienyemoro; Phases of assessement of the chest compression quality — sransl onenku
KauecTBa Komrpeccuit rpyanoit kaerku; Without / with CPR quality feedback — 6e3 / ¢ o6paTroii cBsizbio mo CJIP; Chest compres-
sion parameters — mapaMeTpbl KoMIpeccuil rpyaHoil kaerku; Depth, cm — roy6una, cm; Rate, 1 per min — wacrora, 1/mun; CPR
Quality — kauectBo CJIP. Mean — cpennee snauenue; Median — Meauana.

KTK cocraBun 65,7%, 410 OBLIO ZOCTOBEPHO BbILIE,
yeM 1pu pabote Ge3 kouTposutepa (p=0,0000). Eciu
6e3 JaTuYnKa W ayJHOBU3YaJbHbIX MMOJCKA30K IeJie-
Boie KI'K BBITTOTHIIT TOTBKO OMTH MEAWIINHCKII pa-
6oTHUK (4%), TO ¢ JaTYNKOM M IHOACKasKamu — 12
(48%) (p=0,0000).

Iran 2. AHamm3 3¢ HEeKTUBHOCTHU BBIOJTHEHUS
aJropuT™Ma pacuIMpeHHON peaHuManuu u padboTbl B
peaHNMaNMOHHbIX OpHUragax.

AHa/IM3 KOJMYECTBEHHBIX MTOKa3aTeseil mpoBe-
nenust paciupernoit CJIP B peaHUMaIl[MOHHbBIX OPH-
rajlaXx CBUETEJIbCTBYET 00 X HECOOTBETCTBUH PEKO-
menparuaym ECP 2015 . u HCP 2015 1.

Inyoura KTK Obuia HuKe IeIeBbIX 3HAUYCHUI
BO Bcex Opurajax, 4acToTa HaxOWJach B IEJIEBOM
Jquanasone Tosibko B Opurage Ned. Dpaxius KI'K
ObljIa JIOCTATOYHO BBICOKOI BO BCEX PEAHUMAI[HOH-
HbIX Opuragax. Bo Bcex peaHuMannoOHHbIX GpuUragax
KTI'K npepsiBasiich Ha ITINTETHHOE BPEeMS /I aHATH-
32 pUTMa W HAHECEHUs paspsiia: May3bl COCTABJISIIN

Data on the CC quality with a sensor and tips
are presented in Fig. 2. Summarized data on all par-
ticipants of this stage are presented in Table 1.

Therefore, test results of most healthcare
providers were unsatisfactory when the CPR was per-
formed without sensors and audiovisual tips: the per-
centage of target CCs was not more than 10% in 72%
of providers (n=18). When the CPR was performed
with sensors and audiovisual tips regulating the CC
quality, the percentage of target CCs was 65.7%, i.e. it
was significantly higher than that during the CPR
without the controller (P=0.0000). While only one
provider was able to perform the target CC without
the sensor and the audiovisual tips (4%), 12 providers
were able to do it with the sensor (48%) (P=0.0000).

Phase 2. The analysis of the effectiveness of
following the expanded resuscitation algorithm
and resuscitation teamwork.

The analysis of quantitative parameters of
expanded CPR in resuscitation team demonstrated
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ot 8,7 no 20,0 cek, 4TO He COOTBETCTBYET PEKOMEH/IA-
usim ECP 2015 1., ymenbimaer a¢hheKTUBHOCTD T10-
CJIETYTONIETO Pa3psiia AebUOPUIISITOPA U YBETUIN-
Baet JetasbHOCTh [13—17].

B 6puranax 1 u 4 Obljia 3aperucTpupoBaHa 3Ha-
YuTENbHAS TUIIEPBEHTUIISINS, YTO ACCOTIMIUPOBAHO C
MOBBIIIEHHOM JieTasbHOCTBIO [1]. B Opuragax 2 u 3
BEHTUJISIINS JIETKUX MTPOBO/INJIACH C PEKOMEH/IOBAH-
weiMu ECP napamerpamu.

[ToapobHbIA aHaNIM3 KadyecTBa PaCIIUPEHHON
CJIP B ka)/J0# peaHMMalMOHHON Opuraje Ipej-
cTaBJieH B Tabmuiie 2.

TakuM 006pasoM, BO BCEX pPEAHUMAI[MOHHBIX
Opuragax ObLIO 3apernCTPUPOBAHO HECOOTBETCTBUE
TIOCJIe/IOBATETHHOCTU JIEWCTBUIN QJITOPUTMY pacIliv-
pennoii peanumar ECP 2015 1. u neadhdexrubnas
KoMaHAHas paGora. KoMmpeccuu TPyIHON KIETKH
HE COOTBETCTBOBAJHM TapaMeTpaM, PEKOMEH/IOBaH-
ueiM ECP 2015 1, rayssi /1o 1 110cJie HaHeCeHUsI pas-
psga neubpUIIATOpa — JJIATEJTbHBIMI; B 0OJIb-
NIMHCTBE CJIyYaeB MPU MPOBEIECHUU MCKYCCTBEHHOM
BEHTUJISIN JIETKUX ObLJIa 3apEruCcTPUPOBAHA THITEP-
BEHTUJIAIMS. B 0HOIl 13 peaHMMaIlMOHHBIX OpHUTraj
ObLI HapYIIIEeH TIPUHIIAI GE30MTACHOCTH TIPH TIPOBE/IE-
HUY 1eDUOPUIIISIIAN,

Komrmipeccuu rpyiHOM KJI€TKYU SIBJISTIOTCST TTPUH-
IUTTHAJBHBIM 9JIEMEHTOM PEaHUMAIMOHHOTO aJITo-
PUTMa, JOJKHBI ObITh HAuyaThl B TIPeleax MepBOi
MUHYTB OT MoMenTa pazsutusg BOC u 1oJkHbL co-
OTBETCTBOBATh ONPEIEJEHHBIM TTapaMeTpaM (JacTo-
ta 100—120 B MUHYTY; TIyOUHa MUHUMYM 5 CM, MaK-
cuMyM 6 C€M; OTCYTCTBUE HaJIETaHWS WM IOJHOE
pacnpaBienue TpyaHoil kietku; dpakmus CJIP —
6osiee 60% OT BCero BpeMeHM peaHMMaIlMOHHBIX Me-
pornpusThii, MUHUMabHbIe TTepepbiBsl |1, 10]. Kak-
JIbIif M3 YKAa3aHHBIX [MApaMeTPOB BJIMSIET HA MCXOJBI
PEaHNMAIMOHHBIX MEPOTIPHUATHI.

Iokasano, uto Tryouna KT'K accorumrposana ¢
Gousbiieil yacroroii oxusiaenus pu BOK (B cpen-
HeM 53,6 MM y BBUKHMBIINX MPOTUB 48,8 MM y yMep-
mnx; yrayosaene KTK ma xkas/pie 5 MM acCOTMUpO-
BAHO C yBeJIMYEHNEM 9acTOThI oxknByenns) [18—19].
CxoftHble TaHHbBIE TIOJYYeHbI B OTHOIIEHUN YaCTOTHI
KTI'K: makcnMasibHast 4acTOTa O’KUBJIEHUS JIOCTUTAET-
Ccs TIPU 4acTOTe KOMIIPECCHH TPYAHON KJIEeTKU
125/MuH.; Ipy OOJIBIINX WM MEHBIINX 3HAYCHUSIX
yactoTel KI'K wactora okuBJeHUST CHUKAETCST; Jac-
tota KI'K He accommmpoBaHa ¢ BBIKHBAEMOCTHIO
6ompabix [20]. Huskas cKOpOCTh IEKOMIIPECCHUH
rpyaHoi kiaerku yxyauaer ucxonant CJIP: ornoue-
HUeE TMaHCOB JIJISi BBICOKOW M CPe/lHeil CKOPOCTH Jie-
rommpeccrnu 2400 mm/c m 300—399,9 MmM/c cocTaBu-
ado 4,17 u 3,08 COOTBETCTBEHHO; CKOPOCTHh
JleKkoMIpeccun TpyaHon kiaetkn =400 MmM/c accoru-
upoBaHa ¢ 6oJiee BEICOKOW YacTOTOM GIarompusiTHIX
HEBPOJIOTMYECKUX UCXOJ/IOB; yBEJIWYEHHE CKOPOCTU
JIEKOMITPECCUU TPYAHON KJIeTKU Ha Kaskapie 10 MM/c
ACCOITMUPOBAHO € YBEJNYEHNEM BbIKUBAEMOCTH TIPU

that they failed to comply with ECR 2015 and NCR
2015 guidelines.

The CC depth was lower than target values in
all teams; the rate was within the target range only
in team No. 4. The CC fraction was high enough in
all resuscitation teams. In all teams, the CC was
interrupted for a long period of time for the rhythm
analysis and discharge: the intervals were equal to
8.7—20.0 sec, which did not comply with ECR 2015
guidelines and decreased the effectiveness of a sub-
sequent defibrillator discharge and increased the
mortality rate [13—17].

In teams 1 and 4, significant hyperventilation
was registered, and it was associated with the
increased mortality rate [1]. In teams 2 and 3, the
lung ventilation was performed in accordance with
guidelines recommended by ECR.

A detailed analysis of the expanded CPR in
each team is presented in Table 2.

Therefore, in all resuscitation teams, there was
a lack in compliance with the ECR 2015 guidelines
for expanded CPR, as well as ineffective team work
was revealed. Chest compressions did not comply
with parameters recommended by ECR 2015; pauses
before and after defibrillator discharge were too long.
In most cases, there was hyperventilation during the
mechanical ventilation. The safety principle was not
followed by one of resuscitation teams during the
defibrillation procedure.

Chest compression is a crucial element of the
resuscitation algorithm; CC should be initiated
within the first minute after SCA and should comply
with certain parameters (the rate is 100—120 per
minute; the minimal depth is 5 ¢m, the maximum one
is 6 cm; there should be no overlying or complete
chest stretching; the CC fraction comprises 60% of
the total time spent for resuscitation measures; the
intervals are minimal) [1, 10]. Each of the above
parameters affects the outcomes of resuscitation
measures.

It has been demonstrated that the CC depth is
associated with higher resuscitation rates at SCA (at
the average, 53.6 mm in survived patients vs. 48.8
mm in died patients; increased CC depth by 5 mm
was associated with the increased resuscitation
rates) [18—19]. Similar data were obtained on the
CC rates: the maximum resuscitation rate was
achieved at the CC compression rate of 125/min; the
resuscitation rate decreased with higher or lower CC
rates; the CC rate was not associated with patient's
survival [20]. A low rate of chest decompression
worsens the CPR outcomes: the odds ratio for high
and medium decompression rates of >400 mm/s and
300—399.9 mm/s was equal to 4.17 and 3.08, respec-
tively; the chest decompression rate of >400 mm/s
was associated with a higher incidence of unfavor-
able neurological outcomes; an increase of the chest
decompression by each 10 mm/s was associated with
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BOK [21—22]. ITayssl B KTK gosmKkHbBL GbITH MIHU-
MU3UPOBAHbI, YTO OmpeneseT ahdOEeKTUBHOCTD TMO-
CIIeYIONIero paspsiaa aeubpuiIsTopa U BbIKIBae-
MocTh GoJbHBIX [13—19]. Hacrora MCKyCCTBEHHOI
BEHTHUJIAINN JIeTKuX 1pu riposesieHun CJIP He momk-
Ha npeBbimarh 10/MUH, Tak Kak TUTIEPBEHTUJISIINS
MIPUBOJUT K YBEJTUYEHUIO BHYTPUTPYIHOTO JlaBjie-
HUSI, CHIKEHUIO KOPOHAPHOTO 1ephy3NOHHOTO aB-
JieHns ¥ noBbIeHnto JetagbHoctr ipu BOC [23].
[TosrydyenHbie HAMW JJaHHBIE AHAJOTHYHBI pe-
3yJIbTaTaM MEK/IyHAPOJIHBIX UCCIEI0BAHNN, B KOTO-
PhIX OBLIO JOKazaHO, 4To 6e3 (DyHKIMKU 0OpaTHON
cBs13u 1o kavectBy KIT'K B cpentem menee 40% menu-
1uHCcKuX pabotHukos Buinonnsger KI'K gocratounoii
rIyOUHBI M 9aCTOTHI, a GOJIBITMHCTBO MONAAAET B
rpyiity, BbiosHsionyo juiib 0—20% komipeccuit
B cooTBercTBUHU ¢ pekomenpamusamu ECP 2015 r.
[Tpu mpoBeneHnn o0yueHus HaBbikaM Oazosoil CJIP
6e3 marumka kadectBa KI'K u ayanoBU3yanbHBIX
[OJCKA30K 1pubopa OOJbIHIMHCTBO MeJUIUMHCKUX
PabOTHUKOB IEPEOIeHNBAET TJIYOUHY BBITOJIHSIE-
Mbix KI'K 1 HemootniermBaet nx dpakmuio. Mcmoanb-
30BaHNe CPEACTB 0OPATHON CBSI3U BO BpeMst oOyue-
uus  Gaszooit  CJIP  mo3BoJisieT  yAYUIIUTH
cyb6mektuBHoe BocmpusTue Tayomnnr KK [24].
[Tpumenenmne maTynkoB KOHTpoJisg kadectBa KIK
npu nposeseranu CJIP BHe cranmonapa maet BO3-
MOKHOCTD YBEJUYNTH TIYOMHY ¥ CHU3UTH YACTOTY
KT'K, He uamensietr ux ppakiuuio u yBeJTNIMBAET Yac-
TOTY OJKUBJICHUsI, O€3 BJIMSHUS Ha OTHaJeHHBIC HC-
XOJIbI B TIOCTPEAHUMAIIMOHHOM Ttepuoe [25].
Boicokokauectsertbie KI'K HeoGxoamnmo uHTer-
puposath B anroputm pacimpennoit CJIP, kotopwrii
BKouaer B cebs auddepeHIupoBaHHblil MOAX0/ B
3aBUCUMOCTH OT HApYIIEHWS CEPJEYHOTO PUTMA, Ha-
BBIKI Ge30TacHON 1eUOPHILISAIIN, UCTTOIb30BAHMS
JIEKAPCTBEHHBIX MPENapaTtoB U CKOOPAUHUPOBAHHOM
paboThl B peaHMMaloHHoi Opuraje. OcBoeHue gaH-
HOTO HaBbIKa TPeOYEeT MPOXOsKACHUE CUMYJISIINOHHO-
r0 0OYYEeHNUsT M PEryJISIpHOTo perperuHra. [To gaHHbIM
HCCIIeIOBAaHNI BHEPEHNE B CTal[IOHApe o0pasoBa-
TeJIHHBIX TIPOTPAMM T10 HaBbIKaM pactmpenHoit CJIP
U TEXHUYECKUX CPEACTB KOHTPOJIS 3(DHEKTUBHOCTU
KTI'K npuBoaut k yayumenuto kadectsa CJIP (ymyu-
menne kadectBa KT'K mo wacrore, riy6uHe u (pak-
uu; ymenbieare nay3 B KI'K; cHukenne yacToTe
HCKYCCTBEHHOUN BEHTUJISIIIUU JIETKHX ), BBIKUBAEMOC-
T (061as BoiKUBaeMocTb — ¢ 8,7 10 13,9%; BbIKMBa-
€MOCTb ITPU PUTMaX, TPEOYIONMX AeuOpHLIAIn, —
¢ 26,3 10 55,6%) 1 KauecTBa (HYHKITMOHATIBHBIX UCXO-
noB tocste BHeGopHIUHO BOK [26]. Kpowme Toro, B
3HAUMTETHHON CTeTleHn Ha BbIKuBaeMocTh mpu BOK
OKasbIBaeT BJIMSHUE TIPOBe/ieHre aeGpuduHra mocie
kaxkoro ciydas CJIP B crarmonape [27].
[TosrydyeHnHbie HAMU JIAaHHBIE CBUJIETEIBCTBYIOT
0 HEJOCTATOYHOM BJIAJICHUU MEIUIIMHCKIMU PaboT-
HUKAMM CTal[MOHapa MPAaKTHYECKUMHU HaBbIKaMu Oa-
3oBoil n pacmmperHoir CJIP, coorBercTByonmmMn

increased survival rates at SCA [21—22]. Intervals in
CC should be minimized, thus determining the effec-
tiveness of the subsequent defibrillator discharge
and patient's survival rate [13—19]. The artificial
ventilation rate during the CPR should not exceed
10/min, because hyperventilation leads to the
increased intrathoracic pressure, decreased coronary
perfusion pressure and increased SCA-associated
mortality rate [23].

The obtained data were similar to the results of
international studies, which confirmed that, at the
average, less than 40% of healthcare providers per-
formed CC with sufficient depth and rate without
any feedback on the CC quality, whereas most
providers performed only 0—20% of compressions in
accordance with ECR 2015 guidelines. Most health-
care providers overestimate the CC depth and
underestimate their fraction. Feedback during the
CPR training permitted to improve the subjective
perception of the CC depth [24]. The use of CC qual-
ity control sensors during the CPR outside hospitals
permits to increase the CC depth and decrease its
rate, but does not affect their fraction and decreases
the resuscitation rates, without any effect on delayed
outcomes in the post-resuscitation period [25].

CC of high quality should be integrated in the
algorithm of the expanded CPR which includes a dif-
ferentiated approach depending on the impairment
of the cardiac rhythm, safe defibrillation, drug thera-
py, and coordinated resuscitation team work.
Mastering of these skills requires simulation training
and regular retraining. Based on research data, intro-
duction of training in basic and expanded CPR and
the use of CC effectiveness controllers improve the
CPR quality (improved CC quality in the rate, depth
and fraction; decreased intervals between CC;
decreased artificial ventilation rate), the survival
rate (overall survival rate was 8.7—13.9%,; survival in
rhythms requiring defibrillation was 26.3—55.6%),
and the quality of functional outcomes after out-of-
hospital SCA [26]. In addition, debriefing after each
CPR case in the hospital significantly affected the
survival rate at SCA [27].

The obtained data demonstrate that healthcare
providers have poor skills in basic and expanded
CPR specified by corresponding current interna-
tional and national guidelines. Therefore, it is impor-
tant to train healthcare providers in basic and
expanded CPR within the frames of simulation
training courses on a regular basis (in accordance
with ECR 2015 and NCR 2015 guidelines). During
this training, effective CC, safe and effective defibril-
lation, expanded CPR algorithm, and team work
skills should be mastered. During training, the use of
technical means of monitoring of the chest compres-
sion quality control in CPR should be warranted. It
is important to arrange regular retraining in order to
keep the skills up-to-date, as well as regular debrief-
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COBPEMEHHBIM MEXKIYHAPOIHBIM U HAIMOHAJIBHBIM
pPeKOMeHANMSAM. B CBSI3U ¢ 3TUM aKTyaJIbHBIM SIBJISI-
eTcst oOyueHre MeUIIMHCKUX pabOTHUKOB B (hopMa-
Te CUMYJISIIIHOHHBIX KYPCOB 10 6a30BOW ¥ PacIIui-
pennoit CJIP (B cOOTBETCTBUU C PEKOMEHAAITUSIMU
ECP 2015 r. w HCP 2015 r.). Ha gannbix Kypcax
JOJKHBI OBITH OTPA0OTAHbI HABBIKW BBIITOJHEHUS
abdexrusabix KT'K, GesomacHoil u ahdekTuBHOI
npedubpuisnmu, anroputm pacimmpennoit CJIP, na-
BBIKK PabOThl B peaHMMaIlMoHHON Gpurame. Ha cu-
MYJSIIIMOHHBIX Kypcax u npu nposenennn CJIP B
cTal[oHape 1e1eco00pasHo MCIOIb30BaTh TEXHIUE-
ckure cpenctBa KOHTpoJst kKadectBa KI'K. Kpome To-
O, B)KHBIM SIBJISIETCS TPOBE/ICHIE PETYJISIPHBIX PET-
PEHMHTOB JIJIST TIO/I/IEPKAaHUST TIPAKTUYECKOTO HABbIKa
Ha JIOJDKHOM YPOBHE, a TaksKe 1eOpUMUHT 10 KayecT-
By CJIP mocie kaxmoro ciaydast TpOBe/ieHUsT Peanu-
MAI[MOHHBIX MEPOTIPUATHI B CTAI[HOHAPE.

BoiBoasl

ITpu nposeneruu CJIP 6e3 MCIoIb30BaHMsI JaT-
YKKa ¥ ayIHOBU3YaIbHBIX MOACKA30K Y OOJIBIIMHCTBA
MEIUIMHCKIX PabOTHUKOB TIpotieHT reseBbix KTK co-
crasu He 6osiee 10% y 72%. Tpu nposenern CJIP ¢
HCTIOJTb30BAHKEM JIATYNKA 1 ayINOBU3YATbHBIMU MO/
ckazkamu 110 KauecTBy KIT'K mporent nemessix KI'K
cocraBuil 65,7%, 4To OBLIO JOCTOBEPHO BBIIIIE, YEM ITPU
pabote Ge3 JaTurKa 1 oJICKa30K. Bo Becex peaHnMaru-
OHHBIX GpuTagax ObLIO 3aPErHCTPUPOBAHO HECOOTBET-
CTBUE TIOCJIEeZI0BATEIbHOCTH JIEVCTBII aJITOPUTMY pac-
mupennoii  peanmmanuu  ECP 2015 r wm
HeadekTuBHas KoMaHIHast pabora. Kommpeccuu
TPY/IHOM KJIETKH HE COOTBETCTBOBAJIM PEKOMEH/IOBAH-
HBIM MapamMeTpaM, May3bl /10 U 1MocJie HAaHeCEHHS pa3-
psina aeuOpUIIATOPa — JTUTETbHBIMU; B GOJIBIIINH-
CTBE CJIyyaeB TIPU TIPOBEJEHUM WCKYCCTBEHHOM
BEHTHJISIINH JIETKUX ObLJIa THIIEPBEHTUIISIISL,

[TosryuyeHHbIe Pe3yIbTATBl TTOATBEPKIAIOT aK-
TYaJbHOCTh CHCTEMaTU3MPOBAHHOTO OOYYEHUST Me-
JMIIMHCKIX PaOOTHUKOB CTallMOHAPa HaBbIKaM (Ga30-
Boii u pacmupennoin CJIP, cooTBeTcTByIONMM
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ings on the CPR quality after each case of resuscita-
tion measures in a hospital.

Conclusion

The percentage of target CCs during CPR
without sensors and audiovisual tips in most health-
care providers was not more than 10% in 72% of
providers. When the CPR was performed with sen-
sors and audiovisual tips regulating the CC quality,
the percentage of target CCs was 65.7%, i.e. it was
significantly higher than that during the CPR with-
out the sensor and the tips. In all resuscitation teams,
there was a lack in compliance with the ECR 2015
guidelines for expanded CPR, as well as ineffective
team work was revealed. Chest compressions did not
comply with recommended parameters; pauses
before and after defibrillator discharge were too long.
In most cases, there was hyperventilation during the
mechanical ventilation.

The obtained data confirmed the urgency of
regular training of healthcare providers in basic and
expanded CPR skills complying with current inter-
national guidelines, the use of CC quality control
sensors during the training and in clinical practice,
regular retraining and debriefing after each case of
resuscitation measures in the hospital. Introduction
of this comprehensive approach in hospitals will
improve the treatment outcomes in patients with
sudden cardiac arrest.

COBPEMEHHBIM MEXKIYHAPOJIHBIM PEKOMEH/IAINSIM,
MCTIOJIP30BAHMUS TaTYNKOB KOHTPOJS KadecTBa KI'K
BO BpeMsI OOYUYEHUS U B KJIMHUYECKOI TPaKTHKE, pe-
IYJISIPHOTO PETPEHUHTA U AeOPUQHUHTA 110 KaXKIOMY
CIIyJaro MPOBEJEHUS PEAaHUMAITMOHHBIX MepOTpHsi-
TUI B cTaiuonape. Buegpenue B craiuonape 1mog00-
HOTO KOMIIJIEKCHOTO TIOZXO/[A TIO3BOJIUT YJIYUIIUTh
pesyJsibTaThl JiedeHHsT GOJBHBIX C BHE3AIHOM OCTa-
HOBKOI cepAtia.
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YUYEHBIX CTeleHel.

o Obuas peanumamonozus.

Iuccepramnuu Ha COMCKaHNE YYEHOU CTENEHH JOKTOPa HayK 0e3 omy0.iu-
KOBaHHUSI OCHOBHBIX HAYYHBIX PE3yJbTaTOB B BEYLIUX JKypPHAJIaX U U3/TAHUSIX,
nepeyeHb KOTOPBIX yTBepsKIeH Bbicuieil arrecranuonHoii komuccueii, 6yayr
OTKJIOHEHBI B cBs13U ¢ HapymeHueM 1. 10 ITososkeHus o nopsake npucy>kaeHus

[Mepeuens xypuanos BAK, usgaBaembix B Poccuiickoit Mexpepariun 1o crie-
nuasnbioctu 14.01.20 «Anecte3nosiorusi 1 peaHuMaToJIOTHsI», B KOTOPBIX PEKOMEH-
JyeTcs 1myOrKalys OCHOBHBIX Pe3YJ/IBTaToB JUCCepTaliii Ha COMCKaHUe Y4eHOU
CTelneHu JIOKTOpa ¥ KauujaTa MeUIIUHCKUX HAYK:

*  Anecmesuonozus u peaHumMamoiozus,
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