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Iless ucciie0BaHUA: CPABHUTEIbHAS OlleHKa 6€30I1aCHOCTU U KauecTBa IPOBOAUMON pecliupaTOpHOM
NO/IIep>KKU IIPU UCIIOJIb30BAHUY Pe)KUMa alallTUBHON oA Aep KUBaIoIIell BEeHTUISIUY JieTKuX (adaptive
support ventilation, ASV) 1 06b19YHOr0 IPOTOKOJIA B YCJIOBUSAX YCTAHOBKY [TapaMeTPOB BEHTUJIALIUY Bpa4OM
OPUT B pa"HEeM IIOC/I€0II€pAllMOHHOM IIeprojie Y KapAUOXUPYPrUYeCKUX MallieHTOB.

MarepuaJjbl 1 MeTOABI. B paHIOMHU3UPOBAaHHOM KOHTPOJIMPYEMOM KCCJIEIOBAHUN Y KapJUOXUPYPIHU-
4eCKUX 0OJIbHBIX CPABHUJ/IM BEHTHJIAIMIO B aBTOMAaTU3UPOBAHHOM peskuMe ASV (40 manueHToB) U TPau-
LMOHHYIO BEHTUJIAIUIO (38 ImaiyeHToB), KOTOpo# ynpasJisiu 8 Bpaueit OPUT.

CpaBHUBAJIA IapaMeTpPhbl BEHTUJIALINY, BCe AeHCTBUs Bpadell 10 U3MEHEeHUIO HAaCTPOeK BEHTUIISATOpa U
3arpayeHHOe Ha 9TO BpeMs, JINTeJIbHOCTb BEHTUJISIIMOHHOU 1ofaiepskku B OPIT, yacToTy HeskeslaTe IbHbIX
COOBITUH B IIpOliecce IIepeBojia Ha CaMOCTOsITe/IbHOE JAbIXaHle, IPOI0JIKUTEIbHOCTb HaxokaeHusi B OPUT
U TOCHUTAINA3alNH, I0CIe0lIepalluOHHbIe OCI0KHEHUA U JIeTaJIbHOCTh

Peayabrarsl. [I1UTeIbHOCTh UHTY0AMY TPpaxey B IIOC/Ie0NepallMOHHOM IIEPHO/E JOCTOBEPHO HE OT-
JM4asach U COCTaBUsIa 267+76 MuHyT (rpynna ASV) u 271480 MUHYT (KOHTpOJIbHAA IPYIINa).

KosmyecTBo py4HbIX HACTpOeK 2 IpoTus 4 (p<0,00001) 1 Bpems, IpoBeIeHHOEe KIMHUAIIMCTOM OKOJIO Pec-
nuparopa, 99+35 cekyH IpoTuB 166170 cexkyH 6110 JOCTOBEPHO HILKe B rpymie ASV (p=0,00001).

Bpems1 oT BocCTaHOBJIEHUsI COOCTBEHHOM [IbIXaTeIbHOM aKTUBHOCTH /10 IIepeBOojia BO BCIIOMOraTe/IbHbIHI
peskuM OBbLIIO 10JIbIIIe B KOHTPOJIBHOMU rpyIiie U cocTaBuiio 30 (0-90) MUH, B TO BpeMsI KaK B UHTEJJIEKTY-
aJIbHOM pesKrMe IIePeBOJ] OCYIIECTBJIAJICA Cpady Iocje ee BoccraHoBaeHu:A (p=0,004969).

[Tpu ucnosib3oBaHuM ASV BEHTUJIAIMOHHOE NaBJeHue (driving pressure) 6b1J10 TOCTOBEPHO HUPKE BO BCE
¢asel pecnuparopHoi nogaepskku: AP 7,2+1,6 nporus 9,3+2,1 cm H,0, (p=0,000001), 1oCTOBEPHBIX pa3Jjin-
YW 110 BEJIMYMHE JbIXaTeJIbHOTO 00beMa 7,0 (6-8,5) (ASV) mpoTuB 7 (6-10) Mui1/Kr/uaeaabHONU MaccChl TeJsia
(KOHTpOJIbHAA TPYIIIA) HE MTOJTYYNIHN.

3akiroueHue. [IpumeHeHne peskuMa ASV I03BOJIsSIET TPOBOJUTE 00JI€€ TPOTEKTUBHYIO BEHTHUJISIUIO
JIETKUX, COKPAaTUTh BpEMeHHbIe 3aTpaThl Bpaya U Harpy3Ky Ha MeJUIIMHCKUN IIepcoHaJl IIpU yIIpaBJIeHnN’
VIBJI Ge3 yiiep6a 6e3011acHOCTH NalieHTa ¥ Ka4eCcTBY BeHTUJISAIMOHHON OIIePsKKY.

Karouesvte crosa: adanmusHas noaaepofcuemomaﬂ BEHMUNAUUS,; uHmeJl]le%myaJlebtl/Vt pexicum eeHmu-
AAUUU; n‘apauoxupypauﬂ; UHMeHCUBHA mepanus

Purpose of the study: a comparative assessment of safety and quality of respiratory support carried out
using the ASV mode vs. conventional protocol, in which ventilation parameters are set by an ICU physician
during early postoperative period in cardiosurgical patients.

Materials and methods. The modes of a respiratory support included automated ASV ventilation (40 pa-
tients) versus conventional ventilation (38 patients) managed by 8 ICU physicians were compared in a cohort
of cardiosurgical patients in a randomized controlled study.

The comparison included ventilation parameters, all efforts of physicians to adjust ventilator settings and
time it took, duration of respiratory support in ICU, incidence of adverse events in the course of weaning, total
time in ICU and hospital, postoperative complications and mortality.

Results. There was no reliable difference in the duration of postoperative trachea intubation, which was
equal to 267+76 minutes (the ASV group) and 271+80 minutes (the control group).

The number of manual adjustments, which was 2 vs. 4 (P<0.00001), and the time spent by a clinical physician
near a ventilator, which was 99+35 seconds vs. 166+70 seconds, were reliably lower in the ASV group (P=0.00001).
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The time between restoration of patient’s own respiratory activity and transfer to the assisted breathing
mode was longer in the control group and amounted to 30 (0-90) min. while in the smart mode, the transfer

took place immediately after restoration (P=0.004969).

When ASV was used, the driving pressure was reliably lower during all phases of respiratory support: AP
7.2+1.6vs. 9.3+2.1 cm H,0, (P=0.000001); there was no reliable difference in the tidal volume: 7.0 (6-8.5) (ASV)

vs. 7 (6-10) ml/kg/ideal body mass (the control group).

Conclusion. ASV represents a lung-protective ventilation that reduces physician’s time cost and medical
staff efforts in ALV management without compromising patient’s safety and respiratory support quality.

Keywords: adaptive support ventilation; smart ventilation modes; cardiosurgery; intensive care
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BBenenune

[lepeBop marueHTa 1Mocjae KapIuoXupypru-
YecKO ollepaliy Ha CaMOCTOSITe/IbHOE JIbIXaHue
OCYIIIECTBJIsIETCS Yepe3 Ieproji KOHTPOIUPYyeMOi
BEHTUJISINY, TPOBEIEHNE KOTOPOU aeT BpeMs
JIJIs1 CTabM/IN3aI TeMOIMHAaMUKY U MeTab 011 3-
Ma, ONTUMU3ANINN B3aUMOCBA3AHHON (DYHKIIUU
cep/Iia v JIETKHUX, 10 COTpeBaHMA ¥ BOCCTAHOBJIe-
HUA a7leKBaTHOTO CO3HAHMA MalleHTa.

B mocnennve ronbl B MPAKTUKY OTAEJIEHUN
WHTEHCUBHON Tepanmuu aKTUBHO BHEIPSIOTCS
METONIbI ABTOMATU3WPOBAHHOTO YIPaBJIEHUS
anmaparHoy BEHTWISAIUEN JIETKUX — PEKUMBbI
WHTEJUIEKTYTbHOU BEHTUIISIINU. [[aHHbIE PEsKU-
MBI paboTaOT 10 MPUHIUITY 0O0paTHOU CBA3U U
aBTOMAaTHU4YeCKU MEHSIIOT CTENIEHb PECITMPATOPHON
MO/IEPKKY, B 3aBUCHUMOCTH OT MEHSIOIINXCHA
norpebHocTelr manmenTa. OCHOBHAsl IeJb HUX
HCII0JIb30BAaHUA 3aKJ/II09AEeTCs B CHUSKEHUN KOJIHU -
YecTBa PyYHBIX HACTPOEK alrapara, 4To 0JI3KHO,
110 MHEHUIO Pa3pab0TYNKOB, yMEHBIITUTE HATPY3-
KY Ha IlepCcoHaJl, pUCK BOSHUKHOBEHUSA OIINOOK,
00yCJIOBJIEHHBIX 4YeJIoBeYeCKUM (pakTopoM u
MTOBBICUTH 3D (PEKTUBHOCTH PAOOTHI B IIEJIOM.

Pesxum ASV — Adaptive Support Ventilation
(amanTUBHOMU MOAIEPKUBAIOIIEN BEHTUIISIINH JIET -
KUX), padpadboran komrnanueit Hamilton Medical AG
Y HarleJIeH Ha aBTOMATUYECKYIO aarTalfio PECITH-
paTtopa K HelpepbIBHO MEHSIOIIEMYCSI COCTOSTHUIO
1 oTpebHoCTAM nanuenTa. C IpakTHYecKOH TOUKU
3peHUsA OH CO3/IaH /11 UHTePAaKTUBHOI'O MO ep-
*KaHUSI COCTOSTHUSI «PECITUPATOPHOTO KOMGOPTa» U
OPHEHTHUPOBAH Ha CKopelilllee «OIyYeHe» Ialu-
€HTa OT PEeCHUPATOPHOU TMOAAEPIKKU. J[aHHBIN
PEKUM YIIpaBJseTcs 0 TMPUHIUIY 00paTHOH
CBfI3H, IIPU €T0 UCII0Jb30BAaHUN MUKPOIIPOIIECCOP
pecriuparopa peryJaupyeT jAaBJeHHe BIoxa IJsd
JIOCTMPKEHHA I1eJIeBOr0 JbIXaTeJbHOT0 00beMa,
CBOJIsI K MUHIMYMY pa0OTy JbIXaHUsI, OCHOBBIBAsI
pacuetsl Ha ypasHeHuu OTIS [1]. Kpome Toro, aBTO-
MaTU4YeCKHU PETYINPYETCsT YMCII0 MPUHYINTETbHBIX
U CIIOHTAHHBIX BJOXOB B 3aBUCUMOCTH OT JIbIXa-
TeJIbHON aKTUBHOCTH TTAIfieHTa.

NaBecTubl pabotsl J-M. Arnal [2], M. Belliato
[3] 10 0COOEHHOCTAM KMCHOJIL30BAHUS JAHHOTO
pesxmMa y pasJInyHBIX TPYII MallieHToB — 6e3
JIETOYHOM ITaTOJIOTUH, JTUO0 C HAIMIHEeM 00CTPYK-

Introduction

A postoperative cardiosurgical patient is
transferred to spontaneous breathing through a pe-
riod of controlled ventilation that gives time to sta-
bilize hemodynamics and metabolism, and opti-
mize the interrelated function of the heart and
lungs until the patient warms up and restores ade-
quate consciousness.

Recently, methods of automated control of
mechanical lung ventilation — smart ventilation
modes — have been intensively introduced into the
ICU practice. Such modes function based on feed-
back and change automatically the respiratory sup-
port level depending on changing requirements of
the patient. Their main purpose is to reduce the
number of manual adjustments of the machine,
which, in the opinion of developers, should de-
crease staff load, reduce the risk of human-factor
errors, and improve the efficacy of work in general.

The mode of Adaptive Support Ventilation
(ASV) — has been developed by Hamilton Medical
AG with the aim of automatic adaptation of venti-
lator to continuously changing condition and re-
quirements of the patient. Practically speaking, it
has been created for interactive maintenance of the
‘respiratory comfort’ status and is targeted at the
fastest possible weaning of the patient from venti-
lator. This mode is controlled based on the feed-
back principle, wherein a ventilator microprocessor
regulates the driving pressure to achieve the target
tidal volume, work of breathing being minimized,
through calculations according to OTIS equation
[1]. Besides, it regulates automatically the number
of mandatory and spontaneous inspirations de-
pending on the patient’s breathing activity.

J-M. Arnal et al. [2] and M. Belliato et al. [3] em-
ployed this mode in different groups of patients: free
of pulmonary pathology or suffering from obstruc-
tive or restrictive disorders. They described special
aspects of ventilation patterns chosen by the ma-
chine’s microprocessor in each of the groups of pa-
tients. In case of obstructive pathology, expiration
was longer, tidal volume was increased and respira-
tory rate decreased; while in patients suffering from
arestrictive pathology, tidal volume was decreased.

Alarge study by C. W. Chen and co-workers [4]
found that application of ASV mode in patients
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TUBHBIX WJIM PECTPUKTUBHBIX HapyIIeHWH. B HUX
IOKa3aHbl OCOOEHHOCTH  BEHTHJISIIMOHHBIX
MMaTTEPHOB, BBIOPAHHBIX MHUKPOIPOIECCOPOM

amnmapara y KaKI0d U3 rpynn namnueHTtos. [Ipu
OOCTPYKTHBHOM TATOJIOTUU YIJUHSJICSA BBIIOX,
YBEJIMYUBAJICS JIbIXaTeIbHBIA 00beM U CHUSKA-
JIACh YaCTOTA bIXaHUs, Y O0JIbHBIX C PECTPUKTHB-
HOM MaToJIOTHEeH CHI)KAJach BeJWYMHA JIhIXa-
TeJILHOIO 00beMa.

B kpynaoMm ucciaenoBanuu C. W. Chen [4]
OBIIIO MTOJTyYeHO, YTO IPUMeEHEHHe peskrma ASV 'y
IIAallMeHTOB C TPYAHBIM OTJIy4eHUeM OT pecrnupa-
TOpPA MO3BOJIUJIO 3HAYUTEIbHO CHU3UTD JIJTATEJTh-
HocTh MBJI 1 HaxokIeHUA B CTaloOHape IIpu
CpaBHEHUM C OOBIYHBIM MPOTOKOJOM. O 3HAYM-
TeJIbHOM CHMYKEHUMU JJINTEJIbHOCTU BEHTUJISAIINN
Y peaHMMalMOHHBIX ITAlMEHTOB WU MEHbIIEM
KOJIMYECTBE PyYHbIX HACTPOEK F'OBOPAT U Pe3yJIb-
Tarel uccaegoBanusa C. Kirakli [5].

N3BecTHbI paboThI 110 UBJI ipu 060CcTpeHnU
XOBbJI, B KOTOPBIX IIPOJLEMOHCTPUPOBAHO YJIy4-
nieHre KJIWHWYeckux ucxomoB (L. Han [6]) u
CylLIeCTBEHHOE CHUsKEHMe JIUTEeJIbHOCTU BEHTH-
qasimu (C. Kirakli [7]) mpu ncnoJib30BaHUM TAaHHO-
ro pesxuma.

B HeomryOmmkoBanHOM uccaenoanuu P Celli
MMOKa3aHO 3HAYUTEIbHOE CHIYKeHHe JJIUTETbHOCTHU
BEHTWJISIIIUY Y AIMEHTOB I10CJIe OPTOTOIMYECKON
TPaHCIJIAHTAIlUY [I€YeHU B I'PYyIIIe IalueHTOB, Y
KOTOPBIX B KAU€eCTBE pesKUMa PeCTMPATOPHOU MO~
TepsKKU OBLT BEIOpaH ASV.

B pa6otax P. C. Gruber [8], C. E Sulzer [9], Fang
Zhu [10], S. T. Moradian [11] noka3aHa ap¢peKrTuB-
HOCTb JaHHOTO PeKUMa y KapAUOXUPYPTrUIeCKUX
nanueHToB. [IpakTuUecky B KAKI0U U3 yKa3aH-
HBIX pabOT MTOKA3aHO CHIKEHUE IJIUTETHhHOCTU
BEHTHJISINY, a B paboTe Moradian mokasaHo eriie
W CHHUKEHHE KOJIMYeCTBa aTesJeKTa3oB Mpu
HCIIOJIb30BAaHUHU YKAa3aHHOI'O pesyKUMa.

B pyccrosi3bIYHOM JUTEPATypE €CTh paboThI,
MIOCBSIIIIeHHbIe TPUMEHeHUI0 peskuMa ASV y Helipo-
Xupyprudyeckux nanueHTos (A. A. ITosynas [12, 13]),
a 0COOEHHOCTH TIPUMEHEHUST JaHHOTO pesKrMa B
KapIUOXUPYPryuy N3y4eHbl II0Ka HEJOCTAaTOYHO.

Ilenp wuccaemoBaHusg — CpPaBHUTEJIbHAsA
olleHKa 0e30TaCHOCTH M Ka4eCcTBa IMIPOBOIUMOI
pecrnuparopHoOU NOAAePsKKU ITPU UCI0JIb30BaHUHU
peskrMa ASV 11 00BIYHOTO TPOTOKOJIA B YCIIOBUSX
YCTAaHOBKH IIapaMeTPOB BEHTWJIALMU BpadyoOM
OPUT B panHeM IIOCJI€0NIEepAllMOHHOM IIEPUOIE Y
KapIUAOXUPYyPIUYECKUX ITAllUeHTOB.

MarepuaJa 1 MeToabI

JlaHHOe paHJIO0MU3UPOBAaHHOE KOHTPOJIMpYyeEMOe
HCCIeloBaHye OBLI0 000PEHO JIOKAIbHBIM 3TUYECKUM
komureroM Poccuiickoro Hayunoro IlenTpa Xupypruu
uMeHHU akaneMuka b. B. IleTpoBckoro u BBIIIOJTHEHO Ha
6ase oTHe/IeHUsT KapIUOpeaHuMaIui U THTEHCUBHOM
Teparnuu IeHTpa.

with difficult weaning from ventilator resulted in
considerably reduced longevity of ALV and the du-
ration of staying in the hospital compared to the
conventional protocol. Significant decrease of ven-
tilation duration in ICU patients and a lesser num-
ber of manual adjustments have been also evi-
denced in a study by C. Kirakli et al. [5].

There are two papers on ALV mode benefits
during COPD exacerbation that demonstrated im-
provement of clinical outcomes [6] and significant
reduction of ventilation duration [7].

The unpublished study by P. Celli (personal
communication) has shown a considerable reduc-
tion of ventilation time in patients after orthotopic
transplantation of liver in the group of patients for
whom ASV was chosen as the respiratory support
mode.

Several studies by other researchers have
demonstrated efficacy of this mode in cardiosurgi-
cal patients [8-11]. Almost each of the above stud-
ies showed reduction of ventilation duration in ASV
and one study demonstrated reduced incidence of
atelectasis when the said mode was used.

In Russian scientific periodicals there are pa-
pers dedicated to ASV application in neurosurgical
patients (A. A. Polupan [12, 13]), while peculiarities
of using this mode in cardiosurgery have not been
intensively investigated.

Purpose of the study: a comparative assess-
ment of safety and quality of respiratory support
carried out using the ASV mode vs. conventional
protocol, in which ventilation parameters are set by
an ICU physician during early postoperative period
in cardiosurgical patients.

Materials and Methods

This randomized controlled study was approved by
the Local Ethics Committee of the B. V. Petrovsky Russian
Research Centre of Surgery and carried out on the prem-
ises of Intensive Cardiac Care Unit and Intensive Care
Unit of the Centre.

78 patients (49 men and 29 women) who under-
went surgery of the heart and great vessels between Oc-
tober 2015 and December 2016 were included in the
study; their average age was 59.5+10 years. Patients’ char-
acteristics and a list of operations performed are given in
tables 1, 2.

The inclusion criteria included:

— admission to ICU after an operative interven-
tion on the heart or great vessels;

— age between 30 and 76 years;

— body mass index between 18 and 35 kg/m?

— absence of severe postoperative breathing and
circulation dysfunctions

The exclusion criteria were split into 2 groups:

1) Preoperative: severe renal (blood creatinine higher
than 200 umol/l), hepatic (aspartate and alanine amino
transferases (AST and ALT) higher than 80 u/l), or cardiac
failure (left ventricular ejection fraction lower than 30 %).

2) Postoperative: blood speed via drainage tubes

over 3 ml/kg/hr., perioperative myocardial infarction, un-

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 1



DOI:10.15360/1813-9779-2020-1-4-15

Knunudyeckue nuccjaeqoBaHud U IMpaKTUKaA

TaGuna 1. O61as xapakTepUCTHKA IAIMEHTOB M HHTPaoNepaliOHHbIE MOKa3aTe/ Iu OKCUreHupyoei pyHk-
IOUH JIETKUX U ITAPpAMETPOB BEHTUJIALINH.
Table 1. Baseline Characteristics of patients and intraoperative clinical variables.

Parameters Values of parameters in groups p
ASV, n=40 Control, n=38

Age, year 59+9.52 63 (44-71) 0.6031
Body height, cm 170+10.48 172+8.77 0.1812
Body weight, kg 84+14.4 82+12.5 0.5629
PBW, kg 64+10 67+9 0.1336
BMI 28.8+4.04 27.3£3.69 0.0937
Blood loss, ml 800 (450.0-1100.0) 800.0 (350-1000.0) 0.2650
Preoperative SpO, 96 (94-97) 96 (94-98) 0.4747
Pa0,/FiO, 300 (247.5-400) 342.5 (300-450) 0.005368
Tidal volume, ml/kg PBW 9.25 (7-12) 9 (6.5-11) 0.177161
PEEP cm H,O 7 (5-10) 6 (5-9) 0.398269

Note. BMI — body mass index; PBW — predicted body weight. Data are given as median (interquartile range) or mean (+SD) SD-
standard deviation

Ipumeuanwue. /151 Tabs1. 1-4: Parameters — mapaMmerpsbl; values of ... in groups — 3HaueHwus ... B IpyInax; age, year — BO3pacr,
set; body height — poct; body weight — Bec; PBW — npornosupyemas macca tesia; BMI — unpexc maccel Tesia; blood loss —
kpoBonorepsi. {is Taba. 1, 3: tidal volume — gpixaresnsHbiil 00bem; PEEP — nostoskuTeibHOE qaBjeHre B KOHIIE BbIgoxa. Data
are given as median (interquartile range) or mean (+SD) SD — standart deviation — naHHbIe ITpeCcTaBIe€Hbl KaK MeIUaHTbl U

UHTEPKBAapTUJbHbIEC MHTEPBaJIbl, UJINU CPEAHUE SHAYECHU S IIJIIOC-MUHYC CTaHAAPTHBIE OTKJIOHEHU .

Tabsuiia 2. Buabl onepaTuBHBIX BMEIIaTe JIbCTB.

Table 2. Types of surgery.
Parameters Values of parameters in groups
ASV, n=40 Control, n=38

Coronary artery bypass graft 20 16
Coronary artery bypass graft + valve surgery 5 0

Valve surgery (replacement or repair) 9 12
Aortic root replacement (David/Bentall procedure) 4 10
Extended myectomy 2 0

ITpumeuanue. Coronary artery bypass graft — myHnTupoBanue KopoHapHoU aprepuy; valve surgery (replacement or repair) —
XUPYprus KiIalaHa (3aMeHa MJIM BOCCTaHOBJIEHHe); aortic root replacement (David or Bentall procedures) — 3amMeHa KopHs

aopTsl (MeToxb! [laBunaa unn benrasnia); extended myectomy —

B nccnenoBanue BRIAIOYNIIM 78 MallMEeHTOB (49 —
MY>KUYUHBI, 29 — SKeHIIUHbI), CpegHul Bo3pact 59,510
JIeT, KOTOpBbIe OBLIN OTIEpHPOBAHBI HA CEPATle U MaruCT-
PpasIbHBIX cOCyax ¢ OKTAOps 2015 roma mo gexadbps 2016
roja. XapaKTepruCTHUKA OOJBHBIX, CIIMCOK BBITTOJHEH-
HBIX OIlepaIiiii IIpesicTaBjeH B TabI. 1, 2.

KpurepusMu BKIIOYEHUS CIIYKUJIU:

— IIOCTYILJIEHHE B OTJeJIeHe HTHTeHCUBHOM Tepa-
11U [10CJIe OIlepaTUBHOIO BMelllaTe/IbCTBa Ha ceplie
WUJIY MaruCTpasIbHbIX COCyHax;

— BoapacT ot 30 7o 76 Js1eT;

— HWHAEKC Macchl Tesa oT 18 10 35 kr/m?;

— OTCYTCTBHE TS)KeJIBbIX I10CJeollepaliOHHbIX
HapyIIeHNH (PyHKINY TbIXaHIA ¥ KPOBOOOpAIeHUs

Kpurepuu UCK/I0YeHNs pas3iesIuid Ha 2 TPYIIIbL:

1) IIpepgonepalliOHHbIEe — HAJIUYUe TAKEJIOH I10-
4eyHOH (IOBBIIIEHHE KOHIIEHTPAllUuM KpeaTHHUHA
KpoBH BbIIe 200 MKMOJIb/J1), IeY€eHOYHOU (IIOBBIIIE-
HUe KOHLIEHTpAIMU aclapTaT U ajJlaHUH aMUHOTpPaH-
cdepas (ACT u AJIT) Boimre 80 e/J1) Mjiu cepaevHON He-
JIOCTaTOYHOCTH ((ppaKmysa BEIOpOCa JIeBOTO SKeTyJ0uKa
menee 30 %).

2) IlocTtomepannoHHBIE — CKOPOCTH IOCTYILJIe-
HUS KPOBH TI0 IpeHAKHBIM TPyOKam OoJtee 3 MJI/Kr/4,
TeproIlepanoOHHBIA HH(PAPKT MUOKAp/Aa, HECTaOUITh-
HOCTb T€MOJMHAMUKH, TOTPEOHOCTH B BBICOKUX [103aX
KapAMOTOHUYECKUX UJIU Ba30IIPECCOPHBIX IPeIaparoB
(BIN (Ba30MHOTPOIHBIN MHAEKC) >10) MM B BHYTPU-
A0pTaTbHOM OAJVIOHHON KOHTPITY/TbCAIINH, pepaKTep-

pacmmpeHHas MEOIKTOMUSL.

stable hemodynamics, requirement for high doses of car-
diotonic drugs or vasopressors (VII (vasoinotropic index)
>10), or intra-aortal balloon pump therapy, refractory hy-
poxemia with PaO,/FiO, index less than 150 mmHg, a pe-
rioperative allergic response, convulsions, delirium, an
acute cerebrovascular event.

The primary endpoint of the study was compara-
tive assessment of load on physicians in ICU. The sec-
ondary endpoints of the study were ventilator support
duration in ICU after elective cardiosurgical interven-
tions, incidence of adverse events in the course of wean-
ing from the machine, time in ICU, total time in hospital,
postoperative complications, and mortality.

After admission to ICU, patients were randomly
split into two groups. The 1st group included patients
who received respiratory support in the ASV mode; the
2nd group comprised of patients who received conven-
tional ventilation in a mode controlled by volume or
pressure based on physician’s instructions. Ventilation
was carried out with the aid of Hamilton G-5 or C-2 ven-
tilators (Hamilton, Switzerland).

Anesthetic peculiarities of patient management,
doses of analgesics, hypnotics, neuromuscular relaxants
received by patients were taken into account; intraoper-
ative oxygenation and tidal volumes were compared
(table 1).

Upon surgery completion, patients were trans-
ferred to ICU at the background of propofol sedation
(1-2 mg/kg/hr.), respiratory support using a transporta-
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HasA runokcemus ¢ uHaexkcom Pa0,/FiO, menee 150 mm
Hg, anneprudeckas peaklys B IepUOIIepPallIOHHOM I1e-
puone, cynoporu, neaupuit, OHMK.

OCHOBHOM KOHEYHOH TOYKOH WCCJIeIOBAHUSA
OBlTa CpaBHUTEIbHAS OIleHKA HAarPy3KH Ha BpaueOHbBIN
IepcoHaJll B OTAeJIeHUU WHTeHCUBHOU Tepanuu. Bro-
PO KOHEYHOH TOYKOU HMCCIeJOBAHUS ObIIa IJINTEITh-
HOCTh BEHTHJIAIMOHHOU monjepskku B OPUT nocie
NJIaHOBBIX KapAUOXUPYPruYeCKUX BMeIIaTe/ bCTB, Ya-
CTOTa Pa3BUTHS HesKeJIaTeIbHbBIX COOBITHH B IIpoIiecce
OTJIyYeHUsI NalleHTa OT allapara, AJUTe/IbHOCTh Ha-
xoskaenust B OPUT, o61ass mpogo I KUTeTbHOCTD TOC-
NUTaIN3aluy, IocjaeolepalliOHHbIe OCA0KHEHUs U
JIeTaJIbHOCTb.

INocsie nocrynenus B OPUT meTonoM ciryyaiiHbIX
BBIOOPOK ITAIEHTOB PA3eJIA/IN Ha ABe IPYIIbL. B 1-10 —
BRKJIIOUUJIY IAI[MEHTOB, PECIIUPATOPHYIO IIOAJEPIKKY KO-
TOPBIM OCYIIECTBJIAJIA B peskuMe ASV, BO 2-10 — ITALAEH-
TOB, BEHTUJIAALIUIO KOTOPBIX OCYIECTBJISAIN TPAIULIMOH-
HBIM CIIOCOOOM, TTIOCPEICTBOM BpadeOHBIX YKA3aHWH B
peskrMe, KOHTPOJIMPYEMOM I10 00'beMY, JIHOO T10 aBJIe-
HUIO. BEHTUJ/IALMIO OCYIIECTBJISIJIA Ha pecrnuparopax
Hamilton G-5 unu C-2 ¢pupmsel Hamilton, IlIBeiinapus.

YYUTBIBAIN AaHECTE3NOJIOTYECKIIe 0COOEHHOCTH
BeJleHUs IalleHTOB, JO3bl AHAJITE€TUKOB, TUITHOTUKOB,
MHOPeJIaKCAHTOB, I10JIy4eHHbIX [TallieHTaM!, CPaBHU-
BaJIX [TI0KAa3aTe/ 1 UHTPAoIlepalliOHHON OKCUTeHalu!,
BEJIMYUHBI JIbIXaTeJIbHbIX 00 eMOB (TabJ1. 1).

Ilo OKOHYAHMIO ONIEPATUBHOIO BMeIlaTe/bCTBa
(TabJr. 2) manmeHToB mepeBonuau B OPUT Ha doHe ce-
Januu nponodosom (1-2 Mr/kr/4), pecnupaTopHON
NOJJepsKKU TPAHCIIOPTHBIM amnaparoM. B mepsble
60-90 MUHYT IIPOAOJIYKAJIY CEIALINIO 1O COrpeBaHUA I1a-
[MeHTa, CTAOMIN3aIH [TOKasare el OKCUTeHaI1H, Te-
MOAMHAMHUYECKUX [1apaMeTpOB.

JleyeHue naneHTOB HAYUHAJIN B COOTBETCTBUU CO
CTaHIapPTHBIMU IIPOTOKOJIAMU BeJleHUsI KapJuoXupyp-
TUYECKUX IT0CIE0TePAIMOHHBIX 00IBHBIX. AHAJIT€3HIO
OCYILECTBJISIVIN 110 MYJIBETUMOIAIBHOMY IIPOTOKOJY —
KOMOWHAINS HECTEPOUTHBIX IIPOTUBOBOCIIA/INTETBHBIX
CpeJICTB M IaparerTamMmosia ¢ 1o06aBaeHNeM aHAJITETHKOB
IEHTPAJIbHOTO JelcTBUA (Hedoram, Tpamaor).

OCO0EeHHOCTH PecIHpPaTOPHOI TOJNEP’KKH B
rpynnax cpaBHeHus. B rpynne ASV npu nepBUYHOH Ha-
CTpOIiKe pecriuparopa KJIUMHUIKCT yCTaHABJIUBA: POCT
NalyeHTa, Ha OCHOBaHUM Yero aBTOMaTU4YeCKU pacCcuu-
ThIBAETCs «UealbHasI Macca TeJlar; IieJieBoe 3HaueHue
«3aMelleHUs1 MUHYTHOM BeHTUJIsInUMW» (3a 100% — npu-
HUMaeTcs «(pusuojiorniyeckasi» MUHYTHAsA BEHTHJISA-
uusi, paBHasg 100 MJI/KI uJeaJlbHOH MaccChbl TeJjia
(MMT)/muH y B3pocJibix). Kpome TOro, ycTaHaBIABaIN
npefesl MaKCUMaJIbHOTO [ABJIEHUS B JAbIXaTeJbHBIX
MyTAX A8 npoduaakTuku 6aporpasmsel, FiO,, PEEP
ETS (expiratory trigger sensitivity — rmoporosoe 3nauve-
HHe II0TOKA [JJIs NIepeKJII0YeHUsl C BJoXa Ha BbIIOX),
YyBCTBUTEJbHOCTb TPUITEPA B OXA.

IIpu aToMm cienyeT OTMETUTB, YTO, 110 HAIIUM Ha-
OJITOIEHUsIM, OOJIbIIAsE YacTh KJMHHUIIMCTOB OT/AAeT
npeAlodYTeHue [1epBOHAYAJIbHBIM HACTPOHKAM YyB-
CTBHATEJIBHOCTU TpUrrepa Broxa, ETS, npenesna makcu-
MaJIbHOTO J1aBJIeHUsI U MeHsieT, IPOBOJsl pecruparop-
HYI0 noagepskky, Toabko FiO,, PEEP u mnponent
3aMelleHNUs1 MUHYTHOM BeHTUJIALINY, yBeJIUYUBasaA UIu
YMeHbIIIasg ero B COOTBETCTBUHU C BEHTUJIAIMOHHBIMU
MOTPeOHOCTAMU ITaIeHTa.

tion machine. Sedation continued for the first 60-90
minutes until the patient warmed up and oxygenation
and hemodynamic parameters became stable.

Management of patients began pursuant to stan-
dard protocols for postoperative cardiosurgical patient
management. Analgesia was carried out according to a
multimodal protocol: with a combination of non-steroid
anti-inflammatory drugs plus paracetamol and centrally
acting analgesics (Nefopamum, Tramadolum).

Peculiarities of respiratory support in the groups
compared. In the ASV group, while adjusting primary set-
tings, the clinical physician set (1) the patient’s height to
serve the basis for automatic calculation of the ‘ideal
body mass’; (2) the target value of ‘minute ventilation
substitution’ (the ‘physiological’ minute ventilation equal
to 100 ml/kg of the ideal body mass (IBM)/min in adults
was assumed equal to 100%). Besides, the maximum air-
ways pressure limit was set to prevent a barotrauma,
FiO,, PEEP ETS (expiratory trigger sensitivity — the
threshold flow value for switchover from inspiration to
expiration), and inspiratory trigger sensitivity.

It should be noted that as far as we observed, most
clinical physicians prefer primary settings of inspiratory
trigger sensitivity, ETS, maximum pressure limit and, in the
course of respiratory support, adjust only FiO,, PEEP, and
percent of minute ventilation substitution increasing or de-
creasing it according to patient’s ventilator requirements.

When, in the clinical physician’s opinion, a patient
was ready for spontaneous breathing, the percentage of
ventilation substitution was set to 25%, which practically
corresponded to the spontaneous breathing test, and if
the patient completed it successfully, the trachea extuba-
tion was carried out 3045 later.

In the group where all decisions were made by a
physician, the initial ventilation mode was SIMV (Syn-
chronized Intermittent Mandatory Ventilation), wherein
inspiration was controlled by volume (Volume Control)
or by pressure (Pressure Control). The physician set FiO,,
PEEP to ensure proper arterial blood oxygenation, max-
imum airways pressure limit, tidal volume or inspiratory
pressure, respiratory rate to provide adequate ventilation,
and set manually the ratio of inspiration time to expira-
tion time. At patient’s wake-up and muscle tone recovery,
the physician reduced the number of mandatory inspi-
rations, increased or decreased the tidal volume and
spontaneous inspiratory support pressure, as necessary.
Upon proven respiratory drive recovery, a patient was
switched over to Pressure Support Ventilation, and this
mode was maintained until weaning.

In both groups, ventilation parameters were solely
chosen by the physician-on-duty who was in charge of
the patient. The study involved 8 intensivists, each of
them participated in weaning of four to five patients from
each of the groups. The researcher just recorded and doc-
umented all actions performed by a physician and meas-
ured the time spent by a physician.

Parameters recorded by the researcher:

1) Directly related to ventilator settings:

Changes of ALV and support respiration modes
(change of the frequency of mandatory and spontaneous
inspirations), frequency of adjustments of parameters.

Value of tidal volume, pressure support level, driv-
ing pressure.

Level of positive end-expiratory pressure and con-
tent of oxygen in the inspired mixture.
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Kora nanyenT, 1o MHEHHIO KJIMHUIICTA, OBLI TOTOB
K CaMOCTOAITEJIbHOMY JIbIXaHUIO, yCTaHAB/IUBAJIU [IPOIIEHT
3aMelleHN s BeHTUJIAIMY Ha 25%, UTO IIPAaKTUYEeCKU COOT-
BETCTBOBAJIO TeCTY CIIOHTAHHOT'O JbIXaHUSA U 110 UCTeue-
Hun 30-45 MUHYT, B CJIy4ae, yIa4HOI0 IPOXOKAEHUA TECTa
TIAI[MEHTOM, BBITTOJTHSIH 9KCTYOAITHIO TPaXeH.

B rpyme, rie Bce pelieHus OCyIecTBJISAINCh Bpa-
YOM, TIepBOHAYAIBHBIM PEKUMOM BEHTHJIAINN OBLT
SIMV (Synchronized Intermittent Mandatory Ventilation)
C YIIpaBJIsieMBbIMU Bjioxamu 1o 06beMy (Volume Control)
iy no nassenuio (Pressure Control). Bpau Tak ske ycra-
HassmuBal FiO,, PEEP njis obecriedeHIA JOJKHON OKCH -
reHalyy apTepuaJbHON KPOBHY, IIpees MaKCUMaJIbHOTO
JlaBJIeHUsI B AbIXaTeJIbHBIX Iy TsX, BeJIMYUHY IbIXaTe Ib-
HOTO 00'beMa WJIN JaBJIEHHA BJ0Xa, YaCTOTY ABbIXaHUH
IUTsT oOecrieyeHnsT He0OXOMUMON MUHYTHON BEHTWJISI-
11, YCTaHAB/IUBAJ BPYYHYIO OTHOIIIEHHE JIUTeIbHOCTU
BJIOXa K BBIJOXY. [Ipy mpo0Oy>k1eHnn nanyeHTa, BOCCTa-
HOBJIGHUU MBIIIEYHOI0 TOHyCa Bpad pegyLupoBall
YMCJI0 HaBSI3aHHBIX BJIOXOB, IIPU HEOOXOAMMOCTH yBe-
JUYMBAJ] WM YMEHbIIAJ] BeJUYUHY AbIXaTeJbHOI'O
00'beMa, TaBJIeHHe ITOeP>KKH CIIOHTaHHBIX BIOXOB. 10
BOCCTAHOBJIEHHUIO YOEIUTETHHOTO PECITHPATOPHOTO
JpaiiBa manueHTa I1epeBOAU/IN B PEKUM IIOAEePIKKU
nassienneM (Pressure Support Ventilation), B koropom oH
NIPOAOJIKAJ BEHTUJIMPOBATHCA 10 IlepeBoa Ha CaMo-
CTOSITEJIbHOE JIbIXaHUe.

BbI60p MapaMeTpoB BEHTHJIAINA B 00EHX IPyIITax
LIeJIMKOM JIeyKasl Ha IesKypHOM Bpade, BelyllleM Ialu-
eHTa. B Xome mpoBeeHNsA Ncc/IeJOBaHUS OBLIO 3aei-
CTBOBAHO 8 Bpauell aHeCTe3U0JI0r0B-PEeaHNMaTOJI0T0B,
Ka)KIbI U3 HUX yYaCTBOBAJI B OTVIyYE€HUU YeTbIpex —
MATYA NAIMEHTOB B KaKI0U 13 rpynil. VccaeqoBaresib
TOJIBKO (PUKCUPOBAJI U JOKYMEHTHUPOBAJ BCe el CTBUSA
Bpaua, U u3MepsJI 3aTpavyeHHOe UM BpeMsl.

ITapameTpsbl, perucTpupoOBaBIINeCs UCCIe0Ba-
TeJsieM:

1) Csi3aHHBIE HENIOCPEJCTBEHHO C HACTPOUKaMuU
BEHTUJIATOpA:

Nsmenenusa pesxxkumos MBJI u BBJI (n3ameHeHne
YaCTOThI HaBSI3aHHBIX U CIIOHTAHHBIX BI0XOB), YaCTOTA
KOPPEeKLUH [TapaMeTpOoB.

BesmumHa bIXaTeIbHOTO 00bEMA, YPOBEHD TOJT-
Jlep>KKU JaBjeHueM, driving pressure.

YpOBeHBb II0JI0KUTEJIBHOTO JaBJIEHUS B KOHIIE BbI-
Jl0Xa U collepsKaHle KUCJI0POAa BO BAbIXaeMOH CMeCH.

2) CasA3aHHBIE C IPUCYTCTBUEM Bpada OKOJIO pec-
nuparopa:

KosmuecTBO IOJXON0B K pecluparopy, Kojaude-
CTBO U3MEHEHHbIX [TapaMeTpPOB.

CymMMapHOe BpeMs, IPOBeJeHHOEe OKOJIO PeCIu-
paropa.

Heo6XoanMOCTh YTO—TO 9KCTPEHHO MEHATH B Ha-
CTPOHKax pecliupaTropa B cjlydyae pasBUTHs allHOd WU
OpaaUITHO?.

3) Cps3aHHBIE C JINTEJbHOCTHIO IIPOBOIUMOI
pecrnuparopHON MOAIEePIKKU:

OO6111ee BpeMsi pecITipaTopHOi moaepskku B OPUT.

BpeMs UCKYCCTBEHHOH U CIIOHTAHHOUN BEHTUJISI-
107078

Bpems oT mpo0y:kIeHus 10 IepeBofa Ha caMo-
CTOSITeIbHOE IbIXaHue.

BpeMst OT BOCCTAaHOBJIEHUST COOCTBEHHOM JbIXa-
TeJIbHOU aKTUBHOCTH JI0 IIepeBoJa Ha BCIIOMOTraTesb-
HYIO BEHTUJIAIUIO JIETKUX.

2) Those related to physician’s presence near the
ventilator:

The number of approaches to the respirator, the
number of parameter changes.

Aggregate time spent near the ventilator.

The necessity of urgent changes in ventilator set-
tings when apnea or bradypnea developed.

3) Related to the duration of performed respiratory
support:

Total time of respiratory support in ICU.

Time of mechanical and spontaneous ventilation.

Time from awakening to spontaneous breathing.

Time between the restoration of patient’s own res-
piratory activity to transfer to assisted ventilation.

Arterial blood gas composition and acid-base bal-
ance was checked during ALV, 30 minutes after transfer
to assisted ventilation, and 15 minutes before trachea ex-
tubation, using blood gas and electrolyte analyzer Gem
Premier 4000 (Instrumentation Laboratory, USA).

In both groups, readiness to trachea extubation was
assessed pursuant to the criteria of unit’s internal proto-
col that is based on international protocol ‘Evidence-
based guidelines for weaning and discontinuation of
ventilator support included recovery of consciousness,
fulfillment of commands, readiness for cooperation with
the staff, at FiO, less than 0.4, PaO,/ FiO, index higher
than 200 mm Hg, positive end-expiratory pressure <7 cm
H,0, stable hemodynamics, arterial blood pH >7.35,
35<paCO,<45 mmHg, and rectal temperature higher
than 36°C[14].

One patient in the ASV group was excluded from
the final protocol due to development of prominent psy-
chomotor agitation upon awakening equal to +2 accord-
ing to RASS (Richmond Agitation Sedation Score), which
necessitated his sedation with dexmedetomidine and
prolongation of respiratory support.

In the control group, two patients were excluded:
one patient due to a prominent allergic response during
the early postoperative period involving development of
lactate acidosis and metabolic disorders, and another pa-
tient with bleeding via drainage tubes three hours after
admission to ICU, which required reintervention.

Statistical analysis of data was carried out using Sta-
tistica 10.0 software package. Parameters were tested for
normality distribution of variables by Shapiro-Wilk test.
To assess significance at P<0.05, Student’s t test was used
for normally distributed variables,; for other types of dis-
tribution Mann-Whitney test was employed. Depending
on the type of distribution, quantitative data were given
as amean plus/minus standard deviation when distribu-
tion of variables was normal, and as Me [10-90) (median
and 10-90 percentiles) when distribution of variables was
far from normal. Frequency indices shown as absolute
values and % were assessed by building fourfold tables
involving calculation of y? and Fisher’s exact test. Differ-
ences were considered reliable at P<0.05.

Results and Discussion

In the study, the time from ICU admission to
transfer to spontaneous breathing did not differ be-
tween groups (table 3).

There was no reliable difference in the duration
of mechanical ventilation and time between pa-
tient’s transfer to spontaneous ventilation and tra-
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AHa/I13 Ta30BOT0 COCTABA U KUCJIOTHO-OCHOBHOTO
COCTOSIHUA apTepHUaTbHON KPOBHU OCYIIECTBJIAIN BO
BpeMsA nposeaenus MBJI, yepes 30 MUHYT nocJie nmepe-
BOZIa Ha BCIIOMOTaTe/IbHYI0 BEeHTUJISILIUIO U 3a 15 MUHYT
JI0 9KCTyOAIy Tpaxew Ha aHAJIU3aTope ra3oB U 3JIeK-
TPOJIUTOB KpoBU — anmapare Gem Premier 4000 (Instru-
mentation Laboratory, CIIIA).

B o6eux rpymnmax roTOBHOCTh K 3KCTyOAIuu Tpa-
XeH OIleHMBAJIN B COOTBETCTBHUY C KPUTEPUSIMHU BHYT-
pEeHHero NPOTOKOJIA OTAE/IeHNs, OCHOBAaHHOI'O Ha MEYK-
IyHapogHoM npotokoJie «Evidence — based guidelines
for weaning and discontinuation of ventilator support»
[14): BoccTaHOBJIEHUE CO3HAHUS, BBIIIOJIHEHNE KOMaH I,
TOTOBHOCTb K COIPY>KeCTBEHHOM paboTe C TepCoHANIoM,
npu FiO, mens1ie 0,4, ungekce PaO,/ FiO, 6osb1ie 200 MM
PT. CT., IOJIOKUTEJbHOM JaBJIEHUU B KOHIIE BBIJJOXA
<7 cm H,0, crabunpHOU reMonnHaMuke, pH aprepu-
QJIBHOM KpOBH > 7,35, 35 < paCO, < 45 mmHg, pekTasib-
HOM TeMmIteparype Bbiie 36°C.

OnuH nanueHT B rpynie ASV 6b11 UCKJIIOUEH U3
HUTOrOBOI'O IIPOTOKOJIA, BBULY PA3BUTHUSI BEIPASKEHHOI'O
TICUXOMOTOPHOTO BO30YKI€HUS 110 IPOOYSKIEHUIO /10
+2 o RASS (Richmond Agitation Sedation Score), uTo
OTPebOBAJIO €r0 CeNaly JeKCMEIETOMIIMHOM U TIPO-
JJIeHHsI peCIMpPaTOPHOU O ePsKKHI

B KOHTPOJBHOH TpyIIe ABOE MAIUEHTOB ObLIU
HUCKJIIOYEeHBbl — OfHA MalleHTKa BBUJY BbIPAYKEHHON
aJJIePrUYecKoi peakIuy B paHHEM I10C/IeoleparuioH-
HOM IIepHofie, C Pa3BUTHUEM JIaKTaT — alli03a U MeTa-
00/TMYeCKUX HAPYIIIEeHUH U OIUH MAIlUeHT C KpoBoTeYe-
HHUEeM II0 JpeHaKHbIM TpyOKaM uepe3 TpU yaca mocJje
nocrynsenus: B OPUT, yTo noTpe6oBaao MOBTOPHOTO
OIlepaTUBHOI'O BMeIlaTe/bCTBa.

CrarucTuyecKuil aHaIM3 JaHHBIX BBIOJIHAIN Ha
IepCOHATbHOM KOMITBIOTEPE C IOMOIIBIO ITaKeTa IpH-
KJIQIHBIX Tporpamm Statistica 10.0. [TapameTpsbI 61T
NIPOBepeHb] Ha HOPMAJIbHOCTD pacIIpeiesIeHUsI YU Cel C
yuetoM Kpurepus [llanupo-Yuika. [Ipu HopMaibHOM
pacripee/ieHUN 3HAaYE€HUN UCIIOIb30BaIN KPUTEpUi
1-CTBIO[IEHTa, eCJIY XapaKTep pacupeaesieHusi IepeMeH-
HBIX HE COOTBETCTBOBAJI HOPMaJIbHOMY, TO UCIIOJIb30-
BaJIM HellapaMeTPUYeCcKUi Kpurepuit MaHHa—YUTHU.
B 3aBUCHUMOCTH OT BHJIa paclpeieeHrsi KOJTU4eCTBEH-
Hble JaHHbIE [IPe/ICTABJIsJIN KaK CpeHee IJII0C-MUHYC
CTaHIapTHOE OTKJIOHEHUe B CJlydae HOPMaJIbHOIO pac-
npenesieHns U kak Me [10-90) (menuana 10-90 nnporieH-
TUJIB) paclipe/ie/IeHUH, He COOTBETCTBYIOIIEM HOPMAJIb-
HOMy. YacTOTHBIe [TOKa3aTe Iy, Ipe/iCTaBJIeHbl B BUE
abCOTIOTHBIX 3HAYEHUH U % OIIeHWBAJIN C IIOMOIIBIO
TIOCTPOEHUSA YeThIPEXIOJIbHBIX TaOJIUI] C pacuyeToM y?
KpUTEpUSA U TOYHOTO KpuTepuss Pumiepa. Pagnmmuuns
CUMTAJIU JOCTOBEpPHBIMU IIpu p<0,05.

Pe3ysbTaThl M 00CYK/IEHHE

B mpoBefgeHHOM ucCCJ/IeIOBAHUU BpPeMsl OT
nocrynjenud nmanuenta B OPUT go nepeBoga Ha
CaMOCTOATeJIbHOE IbIXaHue B IPyNIlaX CpPaBHEHUA
HEe 0TJINYaJI0Ch (TadJI. 3).

Tak ske JOCTOBEPHO HE OTVINYAJIaCh JJIUTEb-
HOCTb MEXaHUYECKOU BEHTUJISIIINY ¥ BPEMSI, TPO-
BeJleHHOE TallMeHTOM I10CJe TTIepeBoa Ha CIIOH-
TAaHHBIA peKUM BEHTWIAIUU T0 9KCTyOaluu
Tpaxeu. [Ipu aTOM 06€ rpynnbl He OTJINYATINUCH 110
JUTUTETbHOCTH IIPOBOIUMON CEIAIUU U T03€ IIPO-
nodoJia (tabu. 3).

chea extubation, either. There was no difference in
the duration of sedation or propofol dose (table 3).

In case of ASV, as soon as patient's own
breathing activity recovered, the machine trans-
ferred the patient actually to assisted ventilation
mode so, as a rule, all inspirations were already
spontaneous. In the control group, patient’s wake-
up and breathing activity recovery did not always
coincide with machine’s switchover to more spar-
ing modes, and that period was equal to 30 (0-90)
min. on average (P<0.005).

In a case of ASV, subject to satisfactory respi-
ratory drive, the machine fastly reduced the num-
ber of mandatory inspirations while in the control
group the interval between recovery of patient’s
own breathing activity and reduction by a physician
of the number of mechanical inspirations was
equal 37 (12-76) minutes on average, P<0.00001.

As a consequence, such adverse events as anx-
iety accompanied with tachycardia, knocking on the
bed, development of tachypnea episodes were ob-
served more frequently in the control group. In the
ASV group, a similar picture was observed in 3 pa-
tients out of 40 (7.5%), while in the control group —
in 7 out of 38 (18%); however, the difference is sta-
tistically unreliable.

When bradypnea developed during weaning
of a patient from the ASV, the machine automati-
cally started mandatory inspirations and continued
mechanical respiratory support until it became clin-
ically possible to minimize mechanical breathing
again. In the control group, when bradypnea or
apnea occurred, backup pressure-controlled venti-
lation with a certain number of mandatory inspira-
tions (full-value ALV) was initiated, which entailed
the necessity of ventilation mode adjustment by a
physician. In the ASV group, clinically significant
bradypnea entailing automatic restart of mandatory
ventilation was noted in 12 patients (30%). In the
control group, there were 15 such patients (39%),
however, in the said instance, parameters were ad-
justed by a physician. The difference between the
groups in that case was insignificant; attention was
focused on the fact that routine modes required in-
volvement of a physician while when ASV was ap-
plied all adjustments were performed automatically.

Compared to the control group, in the ASV
group a physician approached the ventilator rarer, ad-
justment of ventilation parameters was needed twice
less, however, the differences were insignificant. The
time spent by a clinical physician near a ventilator dif-
fered significantly: in the ASV group, a physician was
near a ventilator 99+35 seconds on average vs. 166+70
seconds in the control group (P=0.00001).

To assess safety of respiratory support carried
out, PEEDP tidal volume, driving pressure or differ-
ence between inspiratory plateau pressure and
PEEP (driving pressure — AP) during mandatory

and assisted ventilation were analyzed.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 1



DOI:10.15360/1813-9779-2020-1-4-15

Knunudyeckue nuccjaeqoBaHud U IMpaKTUKaA

Tabsmia 3. 0cO0eHHOCTH IPOBEAEHUA PECIMPATOPHOH OJAEP KKH, €€ JINTEJTHHOCTh H 0COOEHHOCTH Ha0JII0-
JI€HHSI 3 AIHEHTOM.
Table 3. Clinical Outcomes.

Parameters Values of parameters in groups p
ASV, n=40 Control, n=38

Duration of sedation in ICU, min 90 (60-150) 85 (60-150) 0.459450
Sedation (propofol) dose, mg/kg/h 1(1-1.5) 1(1-1.5) 0.256535
Tidal volume at ICU admission, ml/kg/PBW 6.6 (5.7-8.2) 7 (6-8.5) 0.200696
Tidal volume during mechanical ventilation, ml/kg/PBW 7.0 (6-8.5) 7 (6-10) 0.207822
Tidal volume during spontaneous ventilation, ml/kg/PBW 7.5 (6.6-9.5) 8 (7-10) 0.060880
Time to extubation of trachea, min 267+76 271+80 0.870467
Duration of mechanical ventilation, min 172471 187+72 0.361839
Duration of spontaneous ventilation, min* 80 (52.5-155) 65 (40-180) 0.250303
Time between awakening to spontaneous ventilation, min 0 (9-65) 30 (0-90) 0.004969
Time between awakening to extubation of trachea, min 90 (60-155) 113 (60-190) 0.050073

Time between the restoration of patient’s own respiratory 0 37 (12-76) 0.000000
activity to the physician’s changes in the number

of mandatory breaths or spontaneous ventilation, min

Number of physician's approaches to the respirator per patient 3 (2-5) 4 (2-6) 0.001478
Numbers of manual ventilator setting changes per patient 2 (1-4) 4 (2-6) 0.000000
Physician’s time spent at respirator per patient, sec 99+35 166+70 0.00001
Reintubation, n 0 0

Length of stay in ICU, days 1(1-1) 1(1-1) 0.32
Postoperative length of stay in hospital, days 8.8 (7-11.5) 9.7 (7-15) 0.3223
Hospital mortality, n 0 0

Note. Data are given as median (interquartile range) or mean (+SD, standard deviation). * — here, as duration of spontaneous
ventilation, in ASV group — time spent without any mandatory breaths is taken, and in control group — time spent in Pressure
Support Ventilation.

IIpumeuanue. Duration of sedation — nponoskuTenbHOCT cenanuy; in ICU — B OPUT; (propofol) dose — (mpomodour) no3a;
admission — nocrymienue; during mechanical/spontaneous ventilation — B mepuoj MCKyCCTBEHHOI/ €CTEeCTBEHHOH BEHTHU-
AUy (J1erkux); time to extubation of trachea — Bpems 1o akcrybanuy; duration — JIUTeNBLHOCTD; time between — nepuog
Mesxay; awakening — npo0Oysxaenue; ... the restoration of patient’s own respiratory activity to the physician’s changes in the
number of mandatory breaths or — BoccTaBHOB/IEHHEM COOCTBEHHOH AbIXaTeIbHOM aKTUBHOCTU ¥ NU3MEHEHHEM YrcJIa IPU-
HYAHUTEJbHBIX BJIOXOB BpauoM; number — urcio; of physician's approaches to the respirator per patient — (kosimuecTBo) Bpa-
4eOHBIX TOIXOI0B K pecuparopy Ha nanueHTa; of manual ventilator setting changes per patient — nsmenenuii pekuma pa-
0OTHI IBIXaTeIBHOIO anmapara Bpy4Hyio; physician’s time spent at respirator per patient — Bpemsi Bpaua, 3aTpaueHHOe Ha
namueHTa; reintubation — nmosropHas unrtyb6anus; length of stay — npoposskuTesbHOCTH pedbiBanus; days — nHM; hospital
mortality — rocnuranbHasi IETATBHOCTD. ¥ — IO JJIUTETHHOCTHIO CIOHTAHHO! BEHTUJISIIINY MbI IOHMMaeM BPeMsI B TPyIIIIe

ASV ¢ IOJIHBIM OTCYTCTBHEM IIPUHYIUTEIbHBIX BIOXOB, @ B KOHTPOJILHOH IpyIie — B pexxume PSV.

B ciyuae npumeHeHus peskuma ASV, Kak
TOJILKO TIOSIBJISITIACH COOCTBEHHAsI JIbIXaTeJIbHast
AKTUBHOCTH OOJIBHOTO, ammapar (aKTHYeCKU
repeBOAUs TIallMEHTa BO BCIOMOTATEJbHBIN
peskuM, Kak IIPaBuUJIo, BCe BAOXHU Y3Ke ObLJIU CIIOH-
TaHHBIMU. B KOHTPOJIEHO TpyTIIe TPoOysKIeHNe
MalieHTa ¥ BOCCTAHOBJIEHHE JIbIXaTe/IbHOW aKTHUB-
HOCTH He BCerJia COBIAIAJI0 C IIepeBOoIOM armnapara
B OoJIee IAIAIINEe PEXKUMBI U 9TOT IIEPUOJ, B CPEI-
HeM cocTtasui 30 (0-90) MuH. (pa3/in4usa CTaTUCTH-
4eCKU JOCTOBepHBI — p=0,004969).

B ciyyae ASV npu Hau4yuy yIoOBJIE€TBOPU-
TEJILHOTO PecIUupaTOpHOro [apaiiBa armapar
OBICTPO peayUpPoOBaT KOJTNYECTBO HaBSI3aHHBIX
BJ/IOXOB, @ B KOHTPOJIbHOH I'pyIilie OT BOCCTAHOB-
JIeHUsI COOCTBEHHON IbIXaTeJIbHOM aKTUBHOCTU
[0 CHUKEHM I BpAYOM YHCJIa allllapaTHBIX BIOXOB
IIPOXOAUJIO B cpenHeM 37 (12-76) munyT, p 0,0000.

Kak caencrBue, B KOHTPOJIBHOHM rpymile
yarie oOTMeda/Id TaKue HesKeJiaTeJIbHbIe SIBJIEHUS,
Kak 0eCIIOKOICTBO, YTO COIPOBOKIAIOCH TaXH-
Kapauel, IOCTYKUBAHUSIMU 10 KPOBATH, PA3BU-
THEM 3MM30/I0B TaxXUIHO3. B rpynme ASV nomo6-
HyI0 KapTUHY Hab/onanu y 3 mamnueHToB us 40

There was no reliable difference between the
groups in PEEP level at the time of admission and
during mechanical ventilation. Tidal volume did
not reliably differ at different respiratory support
stages either (table 3).

AP and the pressure of support (PS) was reli-
ably lower in the ASV group during all periods of
respiratory support. At the time of admission, AP
in ASV was equal to 8 cm H,0 on average and in the
control group — 10 cm H,0, the difference was sig-
nificant (P=0.012). During mechanical ventilation,
AP in the ASV group was lower: 7 cm H,0 vs. 9 cm
H,O (P=0.000001). During assisted ventilation and
before transfer to spontaneous breathing, the pres-
sure of support (PS) in the ASV group was also
lower: 5 vs. 8 (P=0.000001). Hence, the smart mode
was characterized by more sparing ventilation
parameters and in most patients, upon restoration
of a satisfactory muscle tone and subject to ade-
quate respiratory drive, spontaneous breathing test
was actually performed.

There was no significant difference between
the groups in arterial gas exchange, pulse oximetry
and capnography data either during respiratory
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(7,5%), B TO BpeMs1 Kak B KOHTPOJIbHOU rpyIimne —
y 713 38 (18%), omHaKO pa3jIn4ns CTATUCTUYECKUA
HeJOCTOBEPHBI.

ITpu pa3BuTHYM OPAANITHOI BO BPEMsI OTIIy4e-
HUA NalMeHTa oT anmnapara Ha ¢poHe ASV annapar
aBTOMAaTUYECKU BKJIIOYaJ HaBA3aHHbIE BIOXU U
NIPOJOJIKA MEXaHNYECKYIO PeCIUPaTOPHYIO 110 -
Jep>KKY BIJIOTH 40 KJIMHUYECKOU BO3MOYKHOCTHU
BHOBb MMHVMUI3UPOBATh allllaparHble IbIXaHusl. B
KOHTPOJILHO TPYIITIE ITPU MOSIBJIEHUY OPaUITHO
WJIN alTHOd aBTOMAaTUYEeCKH BKJIIOYAJIaCh Pe3epB-
Has BEHTWJIALUA C ONpeleIeHHbIM KOJIM4YeCTBOM
HaBs3aHHBIX BJIOXOB B PEKHUME II0 TaBJICHUIO
(moJiaas VIBJI), 4To BJIEKJIO 3a COOOM HEOOXOmu-
MOCTb KOPPEKIIUH peKrMa BEHTUJIALAY BPauyOM.
B rpynme ASV KIMHAYECKH 3HAYNMOE OpaINITHO)
C aBTOMaTU4YeCKUM BO30OHOBJIEHMEM NPUHYIH-
TeJIbHOU BEHTUJISIIMY OTMETHJIN Y 12 MaljueHTOB
(30%). B kOHTpOJIBHOM rpyInne — y 15 nanueHToB
(39%), ipu 9TOM PEryJIUupOBKY IIapaMeTPOB Y HUX
OCYLIECTBJIAJIN y)Ke BpadoM. Pasimunsa Mesxny
rpylnaMy B JAHHOM CJIydae CTaTUCTAYEeCKU Hello-
CTOBEPHBI, aKIEHT CAeJIa/Iu Ha TOM, 4TO B CJIydae
PYTUHHBIX pesKMMOB TPeOOBaIOCh YYaCTHE BPaya,
B cJIy4yae IpuMeHeHusa ASV — peryJimpoBKa ocy-
IIeCTBJIAIaCh ABTOMAaTUY€eCKU.

Ilo cpaBHeHHUIO C KOHTpOJIEM B rpymne ASV
Bpay peske IOAXONMJI K PeCIupaTopy U TaK sKe B
JIBa pasa peske TpedoBasach KOPPEKIHS ITapaMeT-
pOB BEHTWJIAIMM (pas3jiu4usg CTaTUCTHUYECKU
JoctoBepHbl). CylleCTBEHHO pas3/uyaloch U
BpeMs, IPOBeIeHHOE KIIMHUIMCTOM OKOJIO PeCIin-
paropa — B rpymnne ASV Bpad HaXOOUJICA OKOJIO
pecnuparopa B cpenHeM 99+35 CeKyHJ IIPOTUB
166+70 cekyH] B KOHTPOJIbHOH rpymIe (p=0,00001).

Ilnsg omeHKH 0€30MacHOCTH IPOBOAUMOM
pecrnuparopHOil MOAAEp>KKU aHaIU3UPOBaAIU
ypoBeHb [1[IKB, BeTuunHY JbIXaTe IbHOTO 00he-
Ma, BEHTUJIAWMOHHOE [aBJICHHE WJIU Pa3HUILy
MeXKIy JaBjeHneM 1aro Ha Baoxe u [IJIKB (dri-
ving pressure — AP) Bo BpeMs IpoBeJeHns Ipu-
HYJIUTEJbHON U BCIIOMOTaTeJIbHO BEeHTUJIAINMN.

Ilo yposaio IIJIKB nipu nocTynjieHUu U IpUA
MTPOBEJIEHNH AITapaTHON BEHTUWIIAIAN 00€ TPy
JIOCTOBEPHO He OTJIMYAIHCh. [IbIXaTeTbHbIN 00 heM
TaKsKe JOCTOBEPHO He OTINYaJ/ICA Ha Pas/IM4YHbIX
aTarax peclupaTopHOI MOAIePsKKU. (Ta0JT. 3)

Bennuuna AP u naBienus noanepskku (PS)
Obl1a TOCTOBEpHO HUMKe B rpymie ASV Bo Bce
[Iepuoibl PECIUpPaTOpPHOU mopaepskku. Ilpu
nocrymienun AP Ha ASV cocTaBuiio B cpegHeM 8
cm H,0, B koHTpoJibHOH rpynie — 10 cm H,0, pas-
Ju4due nocrosepHo (p=0,011598). Bo Bpemsa amnmna-
parHoii BeHTUsIsAMU AP B rpymimie ASV 1oCTOBEpHO
Huxe — 7 cm H,0 nporus 9 cm H,0 (p=0,000001).
Bo BpeMs BcnoMoraresbHOU BEHTUJISIIIAY U ITepes
IIepeBOJIOM Ha CAMOCTOATEIbHOE JbIXaHUe B I'PyII-
e ASV naBjenue mnogaeps;kku (PS) ObLIO Takske
JOCTOBEpHO HuMKe — 5 mporus 8 (p=0,000001).

support or after transfer to spontaneous breathing
or 12 hours after trachea extubation (table 4).

There were no cases of trachea reintubation in
either group. Two patients required non-invasive
mask ventilation during the first 8 hours after trans-
fer to spontaneous breathing (one in the ASV group
and one in the doctor’s interface group).

In present study, a comparison was made be-
tween respiratory support peculiarities during
smart pulmonary ventilation when the machine’s
microprocessor inspiration by inspiration was ad-
justed to patient’s requirements versus the conven-
tional protocol when all care in respiratory support
quality and patient’s ‘comfort’ were performed by a
physician-on-duty.

Data demonstrate that smart modes of ALV
allow simplifying management of postoperative
lung ventilation, considerably reducing the staff
load without compromising the quality and safety
of performed ventilation whatsoever and automat-
ically eliminating many outstanding problems.

Comparing our findings with the findings of
Fang Zhu et al. [10] in a study performed in cardio-
surgical patients after isolated valve surgery, it
should be noted that there was no difference in the
total respiratory support time (from admission to
extubation) in the ASV group: 295 minutes
(196-413) vs. our 267+76; however, the time in doc-
tor interface groups differed significantly: 421 min-
utes (297-653) vs. 271+80 minutes in our study.

A similar picture was also observed in the
comparison of our findings with those of P. C. Gru-
bera and co-workers: there was no difference in the
time of respiratory support: 300 (205-365) vs. our
267+76 sec in the ASV group, while in our study the
time in the doctor interface group was significantly
shorter: 271+80 minutes vs. 540 (462-580) obtained
in compared study [8].

In the study carried out by A. Yazdannik [15]
on post-myocardial revascularization patients, the
findings were comparable with the general trend:
4.83 hours in the ASV group vs. 6.71 hours in the
SIMV group.

In other study the authors compared duration
of post-trachea intubation in ASV mode after my-
ocardial revascularization surgery. In one of the
groups, the percentage of minute ventilation sub-
stitution remained constantly at 100% being ad-
justed only to maintain eucapnia while in the other
it was aggressively decreased to 25% for fast transfer
to spontaneous breathing. In case of the aggressive
approach, the trachea intubation duration
amounted to 225 (204-278) minutes and in case of
the tolerant one — 423 (269-511) minutes[16].

Therefore, in our study, the physicians were
only a bit behind the aggressive approach of trans-
ferring of a patient to spontaneous breathing and
even ahead of the tolerant approach though there
was no gasl to terminate respiratory support fast
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TaﬁJmua 4. OcHOBHBIE ITIOKa3aTeau PeECIIHpaTOPHOro MOHHTOPHHTIA B IIOCJI€OIIEPAITMOHHOM II€epuoae.

Table 4. Values of respiratory variables.

Parameters Values of parameters in groups P
ASV, n=40 Control, n=38
pa0,/FiO, Admission to ICU 319+38 331487 0.5
During mandatory ventilation 372164 372451 1.0
During spontaneous ventilation 364+62 384+49 0.112
EtCO, Admission to ICU 36.47+3.97 34.95+2.86 0.056
During mandatory ventilation 37 (34.5-41) 36 (34-40) 0.230
During spontaneous ventilation 36 (34-42) 36 (34-42) 0.475
PaCO, Admission to ICU 38.6+4.0 37.5+2.7 0.154
During mandatory ventilation 39 (36-43.5) 38 (35-43) 0.441
During spontaneous ventilation 38 (36-44) 38 (36-45) 0.753
SpO, Admission to ICU 100 (97.5-100) 100 (98-100) 0.593
During mandatory ventilation 100 (98.5-100) 99 (98-100) 0.177
During spontaneous ventilation 100 (98-100) 99 (98-100) 0.317
PaO, Admission to ICU 149+44.5 158+47.3 0.346
During mandatory ventilation 124 (94-165.5) 126 (99-149) 0.522
During spontaneous ventilation 114(92.5-139) 122 (100-160) 0.074
pH Admission to ICU 7.42+0.04 7.42+0.04 0.373
During mandatory ventilation 7.4+0.04 7.41+0.04 0.468
During spontaneous ventilation 7.4+0.04 7.4+0.03 0.760
30 minutes after extubation =~ SpO, 94+1.77 94+1.78 0.192
paO,/FiO, 318 (272.5-400) 332 (300-400) 0.315
paCo, 39 (36-42.5) 38 (35-44) 0.638
12 hours after extubation SpO, 95 (92-96) 95 (92-97) 0.638
paO,/FiO, 338 (295-400) 330 (290-400) 0.697
paCoO, 39 (36.5-42.5) 39 (36-44) 0.607

Note. Data are given as median (interquartile range) or mean (+SD), SD is standard deviation.

IIpumeuanue. Admission to ICU — nocrynienue B OPUT; during mandatory/spontaneous ventilation — Bo Bpemsi IpUHYIU-
TeJIbHOU MJIM CIIOHTAaHHOM BEeHTHUJIAINN JIeTKHX; hours after extubation — gacoB nocJie akcry6arnuu. Data are given as median
(interquartile range) or mean (+SD), SD is standard deviation — naHHbIe peCTaBIEHbI B BUJIe MeIUaH (MHTEPBAKBAPTUIHHOTO
pasmaxa) UJIu cpejiHe III0C-MUHYC KBaipaTUYHOe OTKJIOHEHHE.

TakuM 00pa3oM, WHTE/UIEKTyadbHBINH pPEKUM
XapaKTepu30BaJics O0Jiee MPOTEeKTUBHBIMY TTapa-
MeTpaMU BEHTUWISLIAN, ¥ Y OOIBIITMHCTBA 00/THHBIX
IIpA BOCCTAHOBJICHWM Y OBJICTBOPUTEJIBHOIO
MBIIIIEYHOT'O TOHYCA ¥ HAJIMYNH aJJeKBAaTHOI'O pec-
NUPATOPHOTO ApaiiBa pakTUYEeCKU MPOBOIUJIICS
TeCT CIIOHTAaHHOTI'O JbIXaHUS.

[Tokasareu apTepuaJbHOTO Tra3000MeHa,
JIaHHbIE MyJIbCOKCUMEeTPUU U KalTHOTpapuy, Cyliie-
CTBEHHO HE OTINYAINCh B 00€VX Ipynmax HU BO
BpeMsi peclMpaTOpPHON MOMJIEPSKKU, HU TMOCTe
TepeBoa Ha CAMOCTOATeIbHOE TbIXaHe, HU Yepe3
12 yacoB mocsie 9KCcTyOaIuu Tpaxen (CM. Tabur. 4).

Hu B onHOU 13 rpynn He OTMETHUJIN CIy4YaeB
penHTyOanMy Tpaxeu. J[ByM maruenTam norpebo-
BaJIOCh IIpOBeJleHMEe HEWMHBA3UBHOU MAaCOYHOU
BEHTUJIAIIMU B ITIepBble 8§ 4acOB II0C/Ie TepeBoia
Ha CaMOCTOATeJbHOE NblxaHue (OOUH B IpyIIle
ASV, onyH B rpynie BpaueOHOT0o mHTEpdeiica).

B npencraBiaeHHOM HCCIEIOBAHUY TPOBEJIA
COIIOCTaBJIeHNE OCOOEHHOCTEN pecrupaTopHOn
NOAIeP>KKU IIPU IPOBEIeHNU UHTEJJIEKTYaJIbHON
BEHTUJIAIIMMA JIETKUX, KOINAa MHUKPOIIPOIECCOp
ammapara BAOX 3a BIOXOM IOACTPAWBAJICA IO
naryeHTa U TPAIUIIMOHHOTO MPOTOKOJIA, KOTa
BCsI 3a00Ta 0 KayeCTBEe PECITUPATOPHOM TTOMIIEPIK-
KA U «KOM@POpTe» HalMeHTa OCYIEeCTBJISAIACH
JEeKYPHBIM Bpa4oM.

[losryyenHble HaMU JaHHBIE MOKA3aJH, 4YTO
WHTE/JIEKTyalbHble pexkuMbl VIBJI 1mo3BoJiAror

and everything was done according to patient’s
condition.

It was also noted that in manually adjusting
ventilator, almost in all patients physicians employed
low tidal volumes practically similar to ventilator’s
automatic settings, which complied with all contem-
porary guidelines on sparing lung ventilation.

The time spent by a clinical physician near a
ventilator was not taken into account in the afore-
mentioned studies; however, the necessity of setting
adjustments according to our and international
data evidenced that when ASV was used, require-
ment for physician’s involvement occured rarer.

At the same time, it should be noted that the
ASVmode provided a more sparing lung ventilation.
In particular, the driving pressure (AP) during the
smart mode was significantly lower during both ALV
and assisted ventilation. Importantly, the machine
transferred a patient to the assisted ventilation mode
immediately upon recovery of patient’s own breath-
ing activity. The interval between appearance of pa-
tient’s breaths and commencement of reduction of
mechanical inspirations was shorter thus promoting
decreased probability of asynchronicity between the
patient’s breathing and mechanical ventilation.

Conclusion

The comparison of a smart mode — ASV —
versus conventional protocol of mechanical venti-
lation during the early postoperative period has
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YIPOCTUTH ITPOBeJIeHe II0C/Ie0IepAMIOHHON BeH-
TUJIALNUY JIETKAX, 3HAYUTEJIbHO CHUSUTD HATPY3KYy
Ha IepcoHaJ1, abCOJTIOTHO He TePsisi B KaYecTBe 1 6e3-
OIIACHOCTY NPOBOAUMOI BEHTUJISILIUY U YCTPAHSAS
MHOTVI€ UMEIOIITNECST ITPOOJIEMbI aBTOMATUYECKY.

CpaBHUBas HAIIU Pe3YJBTaThl C pe3yJbrara-
MU HCCJIeJOBaHMs, BbIOJHEHHOTro Fang Zhu u
coaBTopamu (10) y KapAuOXupyprudyecKux namu-
€HTOB I10CJIe U30JUPOBAHHOU KJIAITAaHHOM XUPYP-
MW, OTMETHWJIH, YTO HET Pa3JIU4YMi 10 00IeMy
BpEMEeHU peclupaTOpHOU NOAePsKKY (OT ITOCTYII-
JIeHUs 110 9KcTybarum) B rpynme ASV 295 MUHYT
(196-413) mpoTUB IIOJYYEHHBIX HaMU 267%76,
OIHAKO CYILLLECTBEHHO OTINYaeTCs BpeMs B IPyIl-
max BpaueOHOro wHTepdeiica — 421 MuHyTa
(297-653) npotus 271+80 MUHYT IOJyYEHHBIX B
HallleM MCCJIeJOBaHUMU.

IMomoOHasAs kapThHa HabJOHATach W TPU
CpaBHEHUY HallWX pe3y/israros ¢ ganubmvu P C. Gru-
bera [8]: HeT pa3umii 0 BpeMeHU PeCupaTOPHON
nogaepsxkku 300 (205-365) MpOTUB HAIIUX 267176 CeK
B rpymtie ASV, Ipy TOM, YTO B IIPOBEJEHHOM HUCCJIe-
JOBaHUM CyLIECTBEHHO KOpO4Ye BpeMs B Ipylile
BpauebHOTro nHTEepdeiica: 271+80 MUHYT MPOTUB
540 (462-580) nmosryuenHsix P. C. Gruberom.

B pabore A. Yazdannik [15], BBITTOJTHEHHOM
Ha NauMeHTax II0cJie peBaCKy/JIsApU3anud MUO-
Kap/a, pe3yJabTaThl COIOCTABUMBI C OOIIIEN TeH-
neHuueil — 4,83 yaca B rpynmne ASV npotus 6,71
4Jaca B rpymnie SIMV.

IIpencrapisier mHTepec pabora M. K. P. Tam
[16], B KOTOpPO¥ aBTOPbI CPABHUBAIU JJINTEIb-
HOCTb MHTYOAINX TPAaXeH MOCJIe OIlepaluii peBac-
KyJIApu3anuy MHOKappaa npu peskume ASV. B
OJIHOH M3 IpyII IPOLIEHT 3aMellleHUsI MUHYTHON
BEHTWJIALIMK IIOCTOSHHO OCTaBaJICA Ha YPOBHE
100% u peryaupoBaJjica TOJBKO AJIA IOAIepKa-
HHsI HOPMOKAIIHUY, a B IPyroll — arpeccuBHO
CHIKAJICS 0 25% C 11esIbi0 OBICTPOTO TIepeBoia
Ha CaMOCTOATeJbHOE AbIXxaHue. B ciyuae arpec-
CHBHOTO MOJX0Ma JJIUTETFHOCTh NHTYOAINY Tpa-
Xeu cocraBuiia — 225 (204-278) MUHYT, a B cay4ae
aubepaabHOro — 423 (269-511).

TakuMm 06pa3omM, HAIIKA TOKTOpPA HEHAMHOTO
OTCTaJIX OT arpecCUBHOI TAKTUKU IlepeBoja Ha
CaMOCTOATEJIbHOE IbIXaHUe 1 3HAYUTEJIbHO Olle-
penvn TrubepaabHbBIHN MOAXO, TIPU TOM, YTO YCTa-
HOBKU Ha OBICTpOE IpeKpaleHrie pecruparop-
HOM TOJIJIEP>KKHU He OBLII0, ¥ BCE OCYIIECTBJISIIOCH
B COOTBETCTBUHU C COCTOSIHAEM IIallAEHTa.

Takske OTMETUJIN, UTO IPY PYYHON HACTPO-
Ke pecryparopa Bpayu IPaKTUYEeCKY y BCeX Ialu-
€HTOB HCIIOJIb3YIOT HEBBICOKHE IbIXaTeJbHbIe
00'beMBI, MPaKTUYECKU HE OTIWYAIOIINECS OT
aBTOMAaTUYEeCKUX HACTPOEK peclnuparopa, 4To
COOTBETCTBYEeT BCEM COBPEMEHHBIM PeKOMEH/1a-
LUAM 10 IPOTeKTUBHOMN BEeHTUJIAIIUY JIETKUX.

shown that the respiratory support duration was
equal, whereas the former significantly reduces the
time spent by a clinical physician on involvement
in the process of patient’s weaning from the ma-
chine and the number of approaches to the ma-
chine as well as the number of adjustments made
by a physician in mechanical breathing parameters.

ASV provides a more sparing lung ventilation
as evidenced by considerably lower peak and driv-
ing (AP) pressure values both during ALV and as-
sisted ventilation modes, the probability of asyn-
chronicity between a patient and a ventilation
when the former is recovering his own breathing
activity decreases as well.

Bpemsa HaxokOeHWsT KJIWUHUIMCTA OKOJIO
pecnuparopa B BbIIIEYKA3aHHBIX HCCJIEJOBAaHUAX
HEe YYUTHIBAJIN, a HEOOXOOUMOCTH KOPPEKINHU
HACTPOEK II0 HaIllUM U 3apyOe’KHBIM JTaHHBIM,
CBHUJIETEJIbCTBOBAJIO O TOM, YTO NP UCIOJIb30Ba-
Hum ASV BMeIIaTeJ;bCTBO Bpaya TpeOOBaIOCH
3HAYUTEJIbHO pesKe.

BMecte ¢ TeM, HEOOXOOUMO OTMETUTH, YTO
peskuM ASV oOecrieunBasl 6oJiee MPOTEKTUBHYIO
BEHTUJISILUIO JIETKUX. B yacTHOCTH, BEHTUJISIIUOH-
Hoe nasJjieHue (AP) Ipy MHTEJJIEKTYaIbHOM PEsKU-
Me OBIJI0 3HAUYNMO HIKe Kak Bo Bpems VIBJI, Tak u
BO BpeMsi BCIIOMOTaTe/IbHOU BEHTHJIAINU. BaskHO,
4TO amnrapar nepeBoauJI ManreHTa Ha BCIIOMOra-
TeJIbHBII pEesKUM CTasy II0cJle BOCCTAaHOBJIEHUS
COOCTBEHHOH [bIXaTeJIbHOM aKTUBHOCTH. Takske
00J1e€ KOPOTKUM OBIJI IIEPUOJ BPEMEHH OT ITOSTBJIE-
HMsI JbIXaHUH MTallMeHTa 0 Hayasla yMeHbIIIeHUs
YHCJIa almapaTHbIX BIOXOB. ITO CIIOCOOCTBOBATIO
CHUYKEHUI0 BEPOSATHOCTU ACUHXPOHUU JBIXaHUS
naryeHTa 1 anmnapaTHoN BeHTUJIAINN.

3akJrouenue

CpaBHeHUe WHTEJJIEKTyaJbHOIO peskuma
ASV ¢ 00BIYHBIM ITPOTOKOJIOM aIllIapaTHOU BEHTHU-
JISIIAY B PAHHEM MOCJIe0NeparioOHHOM epuoje
MOKA3aJ10, YTO MPU OJIMHAKOBOM JJIUTEJILHOCTHU
pecnuparopHOi MOJJEPsKKU 3HAUYUTETbHO CHU-
sKaeTcs1 BpeMs, 3aTrpayeHHOe KJIWHUIMCTOM Ha
ydacTue B IIpollecce OTIyYeHHs NanueHTa OT
anmapara, a TaksKe KOJIU4eCTBO II0IX0I0B K HeMy
M YMCJIO0 BBIMOJIHSAEMBIX BpPayoM HU3MeHEHUH
rmapaMeTpOB alapaTHOTO JbIXaHUS.

Pesxum ASV obecrieunBaet OoJiee MPOTEKTUB-
HYI0 BEHTUJISLINIO JIETKUX, O YeM CBUIETEJIbCTBYIOT
3HAYUTEeJbHO MEHbIIIEe 3HaYeHUsI IIMKOBOTO 1aB-
JIEHWsI U TaBJIeHUsI BeHTUaAmnu (AP) Kak BoBpeMs
WBJI, Tak v py UCII0JIb30BAHNUU BCIIOMOIaTeJIbHBIX
PpEe’KUMOB, A TAK)KE MEHBINASA BEPOATHOCTh ACUH-
XPOHWU TTAlleHTa U BeHTUJISITOPA IIPY BOCCTAHOB-
JIEHHH COOCTBEHHOM JIbIXaTe/IbHON aKTUBHOCTH.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2020, 16; 1



DOI:10.15360/1813-9779-2020-1-4-15

Knunudyeckue nuccjaeqoBaHud U IMpaKTUKaA

Jluteparypa

1.

10.

11.

12.

13.

14.

15.

16.

Otis A.B., Fenn W.0., Rahn H. Mechanics of breathing in man. /Appl Phy-
siol. — 1950. — No2. — p. 592-607. PMID: 15436363. DOI: 10.1152/
jappl.1950.2.11.592
Arnal J.M., Wysocki M., Nafati C., DonatiS., Granier I, Corno G., Du-
rand-Gasselin J. Automatic selection of breathing pattern using adap-
tive support ventilation. Intensive Care Med. 2008; 34: 75-81. PMID:
17846747. DOL: 10.1007/s00134-007-0847-0
Belliato M., Palo A., Pasero D., Iotti G.A., Mojoli E, A. Braschi A. Eva-
luation of adaptive support ventilation in paralysed patients and in
a physical lung model. Int J Artif Organs 2004:27 (8): 709-716. PMID:
15478542. DOI: 10.1177/039139880402700809
Chen C.W,, Wu C.R, Dai Y.L., Perng W.C., Chian C.E, Su W.L., Huang
Y.C. Effects of Implementing Adaptive Support Ventilation in a Me-
dical Intensive Care Unit. Respir care. 2011; 56 (7): 976-983. PMID:
21352661. DOI: 10.4187/respcare.00966
Kirakli C., Naz 1., Ediboglu O., Tatar D., Budak A., Tellioglu E. A ran-
domized controlled trial comparing the ventilation duration between
Adaptive Support Ventilation and Pressure Assist/Control Ventilation
in medical patients in the ICU. Chest. 2015; 147 (6): 1503-1509. PMID
25742308. DOLI: 10.1378/chest.14-2599
Han L., WangY., Gan Y., Xu L. Effects of Adaptive Support Ventilation
and Synchronized Intermittent Mandatory Ventilation on Peripheral
Circulation and Blood Gas Markers of COPD Patients with Respira-
tory Failure. Cell Biochem Biophys. 2014; 70 (1): 481-484. PMID:
24748176. DOL: 10.1007/s12013-014-9944-1
Kirakli C., Ozdemir 1., Ucar Z.Z., Cimen R, Kepil S., Ozkan S.A. Adap-
tive Support Ventilation for Faster Weaning in COPD: A Randomized
Controlled Trial. Eur Respir J. 2011 Oct; 38 (4): 774-780. PMID:
21406514. DOI: 10.1183/09031936.00081510
Gruber PC., Gomersall C.D., Leung P, Joynt G.M., Ng S.K., Ho K.M., Un-
derwood M.J. Randomized controlled trial comparing adaptive-sup-
port ventilation with pressure-regulated volume-controlled ventila-
tion with automode in weaning patients after cardiac surgery.
Anesthesiology 2008; 109 (1): 81-87. PMID: 18580176. DOI: 10.1097/
ALN.0b013e31817881fc
Sulzer C.E, Chioléro R., Chassot PG., Mueller X.M., Revelly ].P Adaptive
support ventilation for fast tracheal extubation after cardiac surgery:
Arandomized controlled study. Anesthesiology2001; 95 (6): 1339-1345.
PMID: 11748389. DOI: 10.1097/00000542-200112000-00010
Zhu E, Gomersall C.D., Ng S.K., Underwood M.]., Lee A. A Randomized
Controlled Trial of Adaptive Support Ventilation Mode to Wean Pati-
ents after Fast-track Cardiac Valvular Surgery. Anesthesiology 2015
122 (4); 832-840. PMID: 25569810. DOI: 10.1097/ALN.000000000
0000589
Moradian S.T., Saeid Y., Ebadi A., Hemmat A, Ghiasi M.S. Adaptive
Support Ventilation Reduces the Incidence of Atelectasis in Patients
Undergoing Coronary Artery Bypass Grafting: A Randomized Clinical
Trial. Anesth Pain Med. 2017; 7 (3). PMID 28856111. DOI: 10.5812/
aapm.44619. eCollection 2017 Jun
Honynan A.A., Topaues A.C., Casun H.A., Camuwyp O.E., Ouwopos
A.B., Ilonyzaes K.A., Coiues A.A., Tabacaparcruii T.®., Kpviios K.IO.,
Coxkozoea E.IO., Mesenuyesa O.IO. I1epBblii ONIBIT UCIIOIB30BaHUA pe-
skuMa Adaptive Support Ventilation y marueHToB ¢ TsyKeJI01 de-
PeIHO-MO3TOBOM TPABMOU. AHeCme3uo102us U peaHUManolo2us.
2011; 4: 46-50.
Honynan A.A., Iopsues A.C., Casun H.A., Camuwyp O.E., Ouwopos
A.B., Ilonyzaes K.A., Coiues A.A., Tabacaparicruii T.®., Kpviios K. IO.,
Coronoea E.IO., Mesenyesa O.IO., [Todaenuy B.B. VicioJib30BaHue
peskrma ASV /1715 IpeKpallleHHs pecliupaToOpHOM MOIJIePKKH y I1a-
IMEHTOB, OIIEPUPOBAHHBIX 10 ITOBOJY OITYXOJIEl 3a/IHEel YepeITHOi
AMKU AHecme3uoao2us u peanumamonozus 2011; 4: 42-46
Maclntyre N.R., Cook D.J., Ely EW]Jr, Epstein S.K., Fink J.B., Heffner
J.E., Hess D., Hubmayer R.D., Scheinhorn D.J. Evidence-Based Guide-
lines for Weaning and Discontinuing Ventilatory Support: A Collective
Task Force Facilitated by the American College of Chest Physicians,
the American Association for Respiratory Care, and the American Col-
lege of Critical Care Medicine. Chest. 2001; 120 (6 Suppl): 3755-95S.
PMID: 11742959. DOI: 10.1378/chest.120.6_suppl.375S
Yazdannik A., Zarei H., Massoumi G. Comparing the effects of adap-
tive support ventilation and synchronized intermittent mandatory
ventilation on intubation duration and hospital stay after coronary
artery bypass graft surgery. Iran Journal of Nursing and Midwifery
Rsearch 2016; 21 (2): 207-212. DOIL: 10.4103/1735-9066.178250.
PMCID: PMC4815379
Tam M.K.R, Wong W.T.,, Gomersall C.D., Tian Q., Ng S.K., Leung C.C.H.,
Underwood M.J. Arandomized controlled trial of 2 protocols for wea-
ning cardiac surgical patients receiving adaptive support ventilation.
Journal of Critical Care2016. DOI: 10.1016/j.jcrc.2016.01.018. PMID:
27006266

IMocrynuma 25.05.19

References

1.

10.

11.

12.

13.

14.

15.

16.

Otis A.B., Fenn W.0., Rahn H. Mechanics of breathing in man. J Appl
Physiol. — 1950. — No2. — p. 592-607. PMID: 15436363. DOI: 10.1152/
jappl.1950.2.11.592
Arnal J.M., Wysocki M., Nafati C., DonatiS. Granier I, Corno G, Du-
rand-Gasselin J. Automatic selection of breathing pattern using adap-
tive support ventilation. Intensive Care Med. 2008; 34: 75-81. PMID:
17846747. DOL: 10.1007/s00134-007-0847-0
Belliato M., Palo A., Pasero D., Iotti G.A., Mojoli EA., Braschi A. Eva-
luation of adaptive support ventilation in paralysed patients and in
a physical lung model. Int J Artif Organs 2004:27 (8): 709-716. PMID:
15478542. DOI: 10.1177/039139880402700809
Chen C.W,, Wu C.R, Dai Y.L., Perng W.C., Chian C.E, Su W.L., Huang
Y.C. Effects of Implementing Adaptive Support Ventilation in a Me-
dical Intensive Care Unit. Respir care. 2011; 56 (7): 976-983. PMID:
21352661. DOI: 10.4187/respcare.00966
Kirakli C., Naz 1., Ediboglu O., Tatar D., Budak A., Tellioglu E. A ran-
domized controlled trial comparing the ventilation duration between
Adaptive Support Ventilation and Pressure Assist/Control Ventilation
in medical patients in the ICU. Chest. 2015; 147 (6): 1503-1509. PMID
25742308. DOLI: 10.1378/chest.14-2599
Han L., WangY., Gan Y., Xu L. Effects of Adaptive Support Ventilation
and Synchronized Intermittent Mandatory Ventilation on Peripheral
Circulation and Blood Gas Markers of COPD Patients with Respira-
tory Failure. Cell Biochem Biophys. 2014; 70 (1): 481-484. PMID:
24748176. DOI: 10.1007/s12013-014-9944-1
Kirakli C., Ozdemir 1., Ucar Z.Z., Cimen R, Kepil S., Ozkan S.A. Adap-
tive Support Ventilation for Faster Weaning in COPD: A Randomized
Controlled Trial. Eur Respir J. 2011 Oct; 38 (4): 774-780. PMID:
21406514. DOI: 10.1183/09031936.00081510
Gruber PC., Gomersall C.D., Leung P, Joynt G.M., Ng S.K., Ho K.M., Un-
derwood M.J. Randomized controlled trial comparing adaptive-sup-
port ventilation with pressure-regulated volume-controlled ventila-
tion with automode in weaning patients after cardiac surgery.
Anesthesiology 2008; 109 (1): 81-87. PMID: 18580176. DOI: 10.1097/
ALN.0b013e31817881fc
Sulzer C.E, Chioléro R., Chassot PG., Mueller X.M., Revelly ].P Adaptive
support ventilation for fast tracheal extubation after cardiac surgery:
A randomized controlled study. Anesthesiology 2001; 95 (6): 1339—
1345. PMID: 11748389. DOI: 10.1097/00000542-200112000-00010
Zhu E, Gomersall C.D., Ng S.K., Underwood M.]., Lee A. A Randomized
Controlled Trial of Adaptive Support Ventilation Mode to Wean Pati-
ents after Fast-track Cardiac Valvular Surgery. Anesthesiology 2015
122 (4); 832-840. PMID: 25569810. DOI: 10.1097/ALN.000000000
0000589
Moradian S.T., Saeid Y., Ebadi A., Hemmat A, Ghiasi M.S. Adaptive
Support Ventilation Reduces the Incidence of Atelectasis in Patients
Undergoing Coronary Artery Bypass Grafting: A Randomized Clinical
Trial. Anesth Pain Med. 2017; 7 (3). PMID 28856111. DOI: 10.5812/
aapm.44619. eCollection 2017 Jun
Polupan A.A., Goryachev A.S., Savin L.A., Satishur O.E., Oshorov A.V,,
Popugaev KA., Sychyov A.A., Tabasaranskij TE, Krylov K.YU., Soko-
lova E.Yu., Mezenceva O.Yu. First experience with Adaptive Support
Ventilation in patients with severe traumatic brain injury. Anestesiol.
Reanimatol. 2011; 4: 46-50. [In Russ.].
Polupan A.A., Goryachev A.S., Savin L.A., Satishur O.E., Oshorov A.V,,
Popugaev K.A., Sychyov A.A., Tabasaranskij T.E, Krylov K.Yu., Sokolova
E.Yu., Mezenceva O.Yu., Podlepich V.V. Use of the ASV regimen to dis-
continue respiratory support in patients operated on for posterior
cranial fossa tumors Anestesiol. Reanimatol. 2011; 4: 42-46. [In Russ.].
MacIntyre N.R., Cook D.J., Ely EEW]Jr, Epstein S.K., Fink J.B., Heffner
J.E., Hess D., Hubmayer R.D., Scheinhorn D.]. Evidence-Based Guide-
lines for Weaning and Discontinuing Ventilatory Support: A Collective
Task Force Facilitated by the American College of Chest Physicians,
the American Association for Respiratory Care, and the American Col-
lege of Critical Care Medicine. Chest. 2001; 120 (6 Suppl): 3755-95S.
PMID: 11742959. DOI: 10.1378/chest.120.6_suppl.375S
Yazdannik A., Zarei H., Massoumi G. Comparing the effects of adap-
tive support ventilation and synchronized intermittent mandatory
ventilation on intubation duration and hospital stay after coronary
artery bypass graft surgery. Iran Journal of Nursing and Midwifery
Rsearch 2016; 21 (2): 207-212. DOI: 10.4103/1735-9066.178250.
PMCID: PMC4815379
Tam M.K.R, WongW.T., Gomersall C.D., Tian Q., Ng S.K., Leung C.C.H.,
Underwood M.J. Arandomized controlled trial of 2 protocols for wea-
ning cardiac surgical patients receiving adaptive support ventilation.
Journal of Critical Care2016. DOI: 10.1016/j.jcrc.2016.01.018. PMID:
27006266

Received 25.05.19

GENERAL REANIMATOLOGY, 2020, 16; 1

www.reanimatology.com

15



