OB30PHI Tom 2, N2 3, 2021 KmMHryeckoe nuTanme 1 Metabonmam
DOI: https://doi.org/10.17816/clinutr96169 ' 4.)

Ponb HyTpuTUBHOM NogpepXXKu Npu Ghu3nyecKoi
U GYHKUMOHANbHOW peabunuTaummu NauueHToB
B KPUTUUECKOM COCTOSIHUM

D.E. Bear 2345 | Wandrag" 2, J.L. Merriweather?, B. Connolly* * -8, N. Hart® %5 M.P.W. Grocott? 1. 1",
The Enhanced Recovery After Critical Illness Programme Group (ERACIP) investigators

Department of Nutrition and Dietetics, Guy's and St Thomas’ NHS Foundation Trust, JlonaoH, Benukobputanus

Department of Critical Care, Guy's and St Thomas' NHS Foundation Trust, JlToHnoH, Benukobputanus

Division of Asthma, Allergy, and Lung Biology, King's College London, JlToHaoH, Benukobputatus

National Institute for Health Research (NIHR), Guy’s and St Thomas’ NHS Foundation Biomedical Research Centre, JloHzaoH, Benukobputarus
Lane Fox Clinical Respiratory Physiology Research Centre, Guy's and St Thomas’ NHS Foundation Trust, JloHzoH, Benukobputarus
Anaesthesia, Critical Care and Pain Medicine, University of Edinburgh, Royal Infirmary of Edinburgh, 3aunbypr, BenukobputaHus

Centre for Human and Aerospace Physiological Sciences, King's College London, JlonaoH, Benukobputanus

Department of Physiotherapy, The University of Melbourne, Melbourne, wrat Buktopus, Asctpanus

Integrative Physiology and Critical Illness Group, Clinical and Experimental Sciences, University of Southampton, CaytremntoH, Benukobputanus
10 Respiratory and Critical Care Research Theme, Southampton NIHR Biomedical Research Centre, CaytremnToH, Benukobputanmsa

1 Anaesthesia and Critical Care Research Unit, University Hospital Southampton NHS Foundation Trust, CaytremnToH, BennkobputaHus

© ® N oUW N =

AHHOTALUNA

OTCyTCTBME MONOKMTENbHBIX PE3YNbTaTOB PaHAOMU3MPOBAHHbIX KOHTPOIMPYEMbIX WCCNELO0BaHUI NPUBENO K Cepbes-
HbIM CMOpaM OTHOCWTENbHO POSIM MUTAHUA BO BPEMs KPUTMYECKOro 3abonieBaHWs C TOYKW 3peHUst LONrOCPOYHbIX UCXOJ0B.
HecMoTpsi Ha TO, YTO HEBO3MOXXHOCTb afleKBAaTHO OLIEHUTb BCE OMONOTMYECKMe MeXaHU3Mbl, CBA3aHHbIE C MUTAHUEM, MOXKET
YaCTUYHO OOBACHUTL OTCYTCTBUE MONOKUTENbHBIX PE3y/bTaToB UCCNELOBaHWMN, CeLyeT NpU3HaTh, YTO HYTPUTUBHAS MOA-
LEpPXKa BO BpeMsA paHHeil hasbl KpUTUyecKoro 3abonieBaHus, eciv e€ paccMaTpuBaTh OTAENIHO OT OCTaJIbHOro JIeYeHus,
MOXXET UMETb BECbMa OrpaHUYEHHOEe JONTOCPOYHOE QYHKLMOHANBHOE 3HAYEHMe.

B HacToswwem o63ope ocoboe BHUMaHWe yaenseTcs HeflaBHUM KIIMHUYECKUM UCCNEe0BaHNAM N0 OLEHKE BINSHUSA NUTa-
HUS B KPUTUYECKOM COCTOSIHUM HA JONTOCPOYHOE GU3NYECKOe U QYHKLMOHANbHOE BOCCTAHOBIIEHME.

MonpobHO paccMOTpeHbl KOHKPETHble BapuaHTbl AU3aliHa UCCNef0BaHUs U METOA0M0MMYECKMe orpaHuyeHus. OrpaHuye-
HWS BKJIOYAIOT B cebsl LOCTUMXEHWE LIeNEeBbIX MOKa3aTenei KanopuiHocTv U benka, HEOAHOPOAHOCTb MALMEHTOB, KOPOTKYH
NPOACIIKMTENBHOCTL UHTEPBEHLMM, HECOOTBETCTBYIOLLIME KIMHUYECKME UCXOLLI U OTCYTCTBME AO/HKHOMO BHUMaHWSA K UCXO4-
HOMY HyTPUTMBHOMY CTaTyCy B NEPUOA NOC/e NepeBo/ia U3 OTAENEHUS MHTEHCUBHOM Tepanuu. [TOCKOMbKY BbIXKMBAEMOCTb SB-
NAETCA KII0YEBbIM MOMEHTOM UCCNeL0BaHWIA B Cepe MHTEHCMBHOW Tepanuu, KpanHe BaXHo, 4Tobbl Npyu pa3paboTke Au3aiHa
uccnefoBaHuiA B 061acTy NUTaHNA TLLATEIbHO paccMaTpUBaUCh Bce bUONOrMyeckne MexaHu3mbl, CBA3aHHbIE C HYTPUTUBHOM
NOAAEPHKOM, MOCKONbKY 3TM (HaKTOPbI MOTYT CUbHO BAMSATH HA NOJTyYeHHbIe Pe3yNbTaThl, B YaCTHOCTH AOArOCPOYHble hU3m-
YecKue U GyHKUMOHaNbHbIE Ucxoabl. OTCYTCTBUE AOMKHOTO BHUMAHUS K MEXaHU3MaM HYTPUTUBHOW NOLLEPHKM MOXKET Npu-
BECTW K NPOBay KIMHWUYECKUX UCTbITAHUIA U, KaK CReacTBuUe, 0TKasy OT NOTEHUMANbHO Nosie3HbIX 3QEKToB HYTPUTUBHOTO
BMELLIATeNbCTBA B NEPUOS, KPUTMHECKOTO COCTOSHUS.

HacToswwas cTaTbs ABNSETCS PYCCKOA3bIYHLIM NEePeBOLOM opUruHanbHo nybamkauum Bear D.E. n coastopos “The role of
nutritional support in the physical and functional recovery of critically ill patients: a narrative review” B xypHane Critical Care
[2017;21(1):226. doi: 10.1186/s13054-017-1810-2], BLINOAHEHHBIM C pa3peLLeHns npaBoobnasatenei.

KnioueBble cnoBa: HYTPUTUBHAA NoAAepiKKa; Kputn4yeckoe COCToAHKUE; ¢M3ML{ECK3FI peaGVIJ'IMTaLI,VIFI; KaﬂopMVIHOCTb; benokx.
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ABSTRACT

Randomized controlled trials addressing the role of nutrition during long-term recovery from critical illness, including other
outcomes, have not shown clear benefits, leading to significant controversy on the topic. Although methodological caveats with
failure to adequately appreciate biological mechanisms may explain these disappointing results, it must be acknowledged that
nutritional support during early critical illness, when considered alone, may have limited long-term functional impact.

This narrative review focuses on recent clinical trials, evaluating the impact of nutrition on long-term physical and functional
recovery from critical illness, with specific emphasis on the details of trial design and methodological limitations. Such
limitations include delivery of caloric and protein targets, patient heterogeneity, short duration of intervention, inappropriate
clinical outcomes, and disregard for baseline nutritional status and intake in the post-ICU period. With survival at the forefront
of critical care research, it is imperative that nutrition studies carefully consider biological mechanisms and trial design, which
strongly influence long-term physical and functional outcomes among others. Failure to do so may lead to inconclusive clinical
trials and consequent rejection of the potential benefits of nutrition interventions during critical illness.

This article is the legal Russian-language translation from the original publication of Bear D.E. et al. “The role of nutritional
support in the physical and functional recovery of critically ill patients: a narrative review” in Critical Care [2017;21(1):226.
doi: 10.1186/s13054-017-1810-2] with the permission of the copyright holders.

Keywords: nutrition; critical illness; physical recovery; energy; protein.

To cite this article

Bear DE, Wandrag L, Merriweather JL, Connolly B, Hart N, Gracott MPW; ERACIP. The role of nutritional support in the physical and functional recovery of
critically ill patients: a narrative review. Clinical nutrition and metabolism. 2021;2(3):157-172.

DOI: https://doi.org/10.17816/clinutr96169

Received: 10.01.2022 Accepted: 03.02.2022 Published: 07.04.2022
&
ECOCVECTOR The article can be use under the CC BY-NC-ND 4.0 license

© Authors, 2021


https://creativecommons.org/licenses/by-nc-nd/4.0/

0B30PHI

Ob0CHOBAHUE

MHorve ocHoBHble BOMPOCHI MpY Mofbope HYTPUTUBHOM
MoAJEPKKM TsKenoboNbHBIM NaLmeHTaM ocTakoTcs bes oT-
BeTa [1]. OueHKa mcxona Kputnyeckoro 3aboneBaHus paHee
Bbina AOCTYMHA TONBKO C MCMOIb30BAHWEM OTHOCUTESIBHO
rpybbix NapaMeTpoB, TaKUX KaK CMEPTHOCTb, KOJMYECTBO
LHEN Ha UCKYCCTBEHHO BEHTUNALMM NIETKWX M YacToTa Npu-
COeAMHEHNS UH(EKLMOHHBIX 0CNOXHeHWUA. HepaBHue paH-
LOMU3MPOBaHHbIe KOHTposiMpyeMble uccneposavus (PKU)
He MOKa3a/M HUKaKOoro MpeuMyLLEeCTBa B OTHOLLEHWUM CMepT-
HOCTW MpW UCCNEAO0BaHMM CreuudUUeckux HYTPUTMBHBIX
BMeLLaTeNbCTB B TEYEHWe MepBON HeAeNn KpUTUYECKOro
COCTOSHMA [2—-4], a B Apyrux uccnefoBaHusx coobLianoch
06 yxyaweHun ucxopoB [5—7]. 310 npuBeno K 060CHOBaHHOM
LMCKYCCUM OTHOCUTENBHO Hanbonee NoaXoAsLLEeEro BpEMEHH,
TMNa U 06bEMA HYTPUTMBHOM NOAJEPIKKM NALMEHTAM B KpU-
TUYECKOM COCTOSIHUU.

MpUHATO CuMTaTh, YTO paHHee NPOBEAEHNE IHTEPATbHOMO
nutanus (3MN) (B TeyeHne 48—72 4 ¢ MOMeHTa NOCTyNNEHMs
B OTAEJIeHNe peaHUMaLMK U MIHTEHCUBHON Tepanum) Mofyn-
PYeT UMMYHHbIA OTBET U CHUKAET SBNEHUS OKUCITUTENILHOIO
CTpecca U MHQEeKUMM 3a CYET orpaHnyeHust bakTepmanbHoM
TpaHCNoKauuu yepes CTeHKy KuweuHuka [1, 8, 9]. Kpome
TOro, B 3aBUCUMOCTM OT MPOBOAMMOrO MUTaHWUA BO Bpe-
MSl KPUTMYECKOTO 3aboNeBaHUs MOryT U3MEHUTbCA COCTaB
M (bYHKUMOHANbHOE COCTOSIHME KULIEYHOro MMKpobuoMma
nauuenTa [10], 4TO LOMOAHMTENLHO BNIMSIET HA WMMYHHBbIA
otBeT. OgHaKOo CTeneHb KMHMYECKON 3HAYUMOCTU AaHHOro
dusmonornyeckoro HabnofeHus noka HemssecTHa. OpHo-
BPEMEHHO ObifI0 BbICKA3aHO NpeAMnoNoKeHWe, YTO paHHee
Hayano MUTaHWA CHKAET ABNIEHUA ayTodaruu, NpesoTspa-
LLas a[leKBaTHBINA KIIMPEHC NOBPEXAEHHBIX KNETOK W NpUBO-
LS K UCTOLLEHMIO MBILLIEYHON TKaHW U YCUIEHUIO MbILLEYHOV
cnaboctm [1, 7].

Mo Mepe yBenMYEHUS YACNA MALMEHTOB, BbIKMBLLKX MO-
C/e NepeHecEHHOro KpUTUYECKOr0 COCTOSHMS, HabnoaaeTcs
POCT YuCNa PenopTMpyeMblx GU3MYECKUX U QYHKLMOHAMb-
HbIX HapyLIEHMA, COXPaHAKLLMXCA Y MaLMeHTa nocne Bbl-
MUCKU W3 OTLENEHNA PeaHUMaLMM U UHTEHCUBHON Tepanuu
(OPUT) u yxyawarowwmx Kadectso u3Hu [11-13]. Mposo-
LVIUCb U3MEPEHWs COCTaBa Tena, a TaKKe OLEeHMBaNUCh
uanyeckme U GYHKUMOHANbHbIE HApYLIEHUS B pasHble
MOMEHTbI BPEMEHU KPUTUYECKOTO COCTOSHUS M TPAeKTOpUM
BbI340poB/eHns nauueHnTa [14, 15]. KacatenbHo ckeneTHbIx
MBILLIL,, MO KpaiiHen Mepe 33 pa3nnyHbIX NoKasaTens Macchbl,
CUnbl M GYHKLMM MOTYT ObITb onpeseneHbl, U3MepeHbl U Uc-
Mosb30BaHbl ANs ONpeAenieHns LanbHeMLed TaKTUKU ne-
yenms [14]. MeTofbl OLIEHKW CKENEeTHbIX MbILL MOTyT 6biTb
MPOU3BOJSIbHBIE M HEMPOU3BOJIbHBIE, BCE C Pa3HON CTEMEHbID
HafEXHOCTU U BalMAHOCTW. B HacTosee BpeMs Hanbonee
NoAXofALIMe MOKa3aTeNi, Ha KOTopble CNefyeT OpUEeHTU-
poBaTbCA B OMPeAEnéHHbIi MOMEHT BpEMEHM, OCTaKTCS
Heu3BecTHbIMM. OHAKO AOMOANMHHO M3BECTHO, YTO KaKue
bl MOKa3aTeNM HU UCMOMb30BaNUCh, CTEMEHb GU3NYECKOrO
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U (QYHKLMOHANBHOTO BOCCTAHOBJIEHWA MaLMEHTOB, BbIXKMB-
LUMX NOCSIe KPUTUYECKOr0 COCTOSHMS, OCTAETCA Ha A0CTaTou-
HO HWM3KOM YpOBHE [aXKe B TeYeHWe 5 JIeT Nocsne BbIMUCKHU
3 OTAENeHNUs UHTeHCUBHOM Tepanuu [13].

HecocTosTenbHOCTb CKENETHbIX MbiLuLl, 00yCNOBNeHHas
cnaboctblo, npuobpeténHon B OPUT (CMBOPUT; intensive
care unitacquired weakness, ICU-AW), BHOCUT 3HaumMTENb-
HbIi BKJ1aZ, B LONrOCPOYHOe GuU3nyecKoe 1 GyHKUMOHaMNbHOE
CHWKeHWe (MHBanNMOHOCTL), HabnofaemMoe y 3TUX MaumeH-
TOB. McToLLEHME CKENETHBIX MbILLL, KaK Ha paHHUX CTapusx
KpuTU4ecKkoro 3aboneBaHus [16], Tak M noTeHUMaNbHO Npo-
A0JTKaloLLeecs B pesynbraTe CTOWKOr0 BOCMaNMUTENIbHOMO Ka-
Tabonuyeckoro cuHapoMa (persistent inflammatory catabolic
syndrome, PICS) [17], 6bi10 onpeaeneHo B Ka4ecTBe OCHOB-
Horo dakTopa, cnocobcraytowero passutuio CMBOPUT [18].
KpoMe Toro, 6bino [loka3aHo, 4To HU3Kas Macca CKeNeTHbIX
MbILUL, npu noctynnenun B OPUT siBnsieTcs npeanMKTOpoM He-
bnaronpusaTHoro ucxopa [19]. UMeHHo B 3TOM 0bBnactu Hy-
TPUTMBHAs NOLAEPXKA MOXKET OKa3aTbCA Haubonee pesysb-
TaTUBHOW, OHAKO WUCCNe0BaHWU B 061acTU HYTPUTMBHOM
MOALEPMKKY, NPULENbHO OPUEHTUPOBAHHBIX Ha YKa3aHHYH0
npobnemy, o4eHb Maro.

B KauecTBe Lenm paHHe! HyTPUTUBHON NOALEPIKKM Y Na-
LIMEHTOB B KPUTUYECKOM COCTOSIHUM 4acTO Ha3bIBAKOT YMeHb-
LUeHMe SBEHNN KaTabonuama, CHIKEHWe MbILLEYHOM aTpo-
dun 1 nopnepxaHue HyTputMBHOro ctaryca [8, 9]. OgHako
[0 HacTosLLEro BPEMEHN UCCNeoBaHUs HYTPUTUBHOW Moj-
nepxku B OPUT ypensnu orpaHnyeHHoe BHUMaHWe dusnye-
CKOMY W (YHKLMOHANbHOMY WCTOLLLEHWI0 CKENETHBIX MBbILLIL,
B HacToswweM 0630pe byayT paccMaTpuBaTbCs KIMHUYECKUE
UCCNef0BaHus, TAe X0T bl MUHUMaNbHO 3aTPoHyTa TeMa
HYTPUTUBHOMN NOLAEPXKKW NaLMEHTOB B KPUTUYECKOM COCTO-
AHun. Ocoboe BHUMaHWe byaeT yaeneHo dakTopaMm, KoTopble
CnepyeT yunTbiBaTh Npu paspabotke byaywmx PKW B aaHHoM
obnacTu, 4To, KaK NpenonaraeTcs, B KOHEYHOM UTOre, Yy4-
LUWT KayecTBO NPOBOAVMON HYTPUTMBHO noaepku B OPUT
W, COOTBETCTBEHHO, Pe3ynbTaT JIeYeHMs.

CPOKW NPOBEAEHWSA HYTPUTUBHOW
NOAAEPYKHU

BoNbLIMHCTBO 3KCMEPTOB CXOAMUTCA BO MHEHUM, yTo 3
CnefyeT HauYMHaTb B TeyeHWe 24—48 4 oT MOMeHTa nocTyn-
nenus B OPUT [1, 8, 20, 21]. CuntaeTcs, 4TO paHHee Ha4ano
3 cnocobcTBYET NOALEPKAHMIO LIEIOCTHOCTU KULLIEYHMKA,
MOJYNAUMN CTPECCOBOTO U MMMYHHOMO OTBETA W YMeHbLue-
HUK0 0BLLLei TAXKECTH cocTosHKA [22, 23], uTo B CBOH 04epeib
yny4waet obwmi nporHo3 [24]. MocnepHuin MeTaaHanus uc-
MbITaHWN, U3y4aloLLMX BAMSHUE paHHero Hayana 31 npu Kpu-
TUYECKUX COCTOAHMSX, Bbli NPOBEAEH B paMKaX COBMECTHbIX
peKoMeHaumii AMepUKaHCKOro o6LLecTsa napeHTepasnbHoro
nutanusa (American Society for Parenteral Nutrition, ASPEN)
u 06LecTBa MeaULMHBI KPUTMYECKUX cocTosHUIA (Society of
Critical Care Medicine, SCCM) [8]. B yka3aHHbli 0630p 0Obiso
Br/to4eHo 21 PKW: obHapyxeHo, uto paHHee Havano 3
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CBA3aHO CO 3HAYUTESNIbHBIM CHUMEHWEM CMEPTHOCTU M Yac-
TOTbl MHEKLMOHHBIX OCJIOXHEHMIA N0 CPaBHEHWIO C OTCPO-
YeHHbIM UMK CTaHLApPTHLIM Hadanom 301 [8].

HanpoTus, HekoTopble CMeLManMCTbl YTBEPKAKT, YTO
aHOPEKCUA MOXKET ObITb NPOSBIIEHNEM CTIOKMBLLEICA 3BONIHO-
LIMOHHO peaKLW OpraH13Ma Ha CTPecc, 1 4T0 paHHee NoJIHoe
rofofiaHue WM orpaHuyeHne NoTpebnieHns MULLM B CPOKM
OT nep.bIX 48—72 4 1 po Hepenu oT Hayana 3aboneBaHus
ABNAETCA NONE3HLIM AN NaumeHTa [25, 26]. laHHoe yTBEpX-
LEHVe 3HAUUTENIbHO KOHTPacTUpYeT C pesynbTaTaMu MHO-
rMx 0bcepBaLMOHHBIX UCCefoBaHuiA, rae bbino [oKasaHo,
UTO KOPMIIEHMe TONIBKO 3HTEpPasbHbIM MYTEM He MOXKET NoJi-
HOCTbIO Y[10BNIETBOPUTL NOTPEOHOCTL NALMEHTA B HYTPUEHTAX,
YTO B CBOK OYepefb OTpULATENbHO BAMSET HA CTaHAAPTHbIE
KpUTEPUM UCX0Ja — CMEPTHOCTb, MPOACIIKUTENBHOCTD Npe-
BbiBaHUS B DOMBHULE W YacTOTY NPUCOEAMHEHUS UHDEKLIMIA
[27-30]. Kak cneactBue MoslyqeHHbIX pe3ybTaToB, YacToTa
noJKo4eHus napextepansHoro nutanus (M) yBenuuunacb
3a MocniefiHWe rofibl, YTO Bbi3bIBAET HOBblE BOMPOCH! B OT-
HOLLIEHWW CPOKOB HYTPUTWUBHOM MOJAEPHKM.

B 6onbwoM nccneposanun EPaNIC [7] ucnonb3oBanue
MM kak pononHenust K 3 npuBeno K bGonbluei Mbllley-
HOM CnabocTu, UTO, KaK CUMTAETCH, CBA3AHO C HapyLUEHWEM
aytodarum [31]. Mo 3Ton npuunHe mcnonb3osanue MM (kak
OTAENBbHO, TaK M JonofnHuTenbHo K 3M1) He peKoMeHayeTcs
B TeyeHue nep.bix 7 AHer nocne noctynnenus B OPUT y na-
LIMEHTOB, KOTOPbIE He BXOAAT B [PYMMy BbICOKOrO HYTPUTMB-
Horo pucka [8].

HecMoTps Ha 3T NpOTMBOMOMOXHbIE B3rNAAbI, UCChe-
AO0BaHUA, WU3y4yaloLMX BIMSIHME MOJIHOTO OTKasa OT nuTa-
HWS B TEYEHWE NepBOI HEJENN KPUTMYECKOro 3aboneBaHus,
He CYLLEeCTBYET, M B PyKOBOLCTBAX NO-NPEXHEMY PEKOMEHLY-
€TCA NPOBOAUTL HYTPUTUBHYIO MOAJEPIKKY B TeUeHUe NepBoii
He[enn KpUTUYECKoro 3aboneBaHusi B YBENMHEHHOM 0ObEMe
ONs BbINOJIHEHUS LieneBbiX pekomenaaumn [8, 20, 21]. Kpo-
Me TOro, UMeeTcs KpalHe MaJo UCCNeoBaHuMI Mo NUTaHWI,
MpOBOAMMBIX MOCNe NepBol HeAeNnn Kputuyeckoro 3abone-
BaHusl, a TaKkxe nocne nepesofa u3 OPUT. Mbl eLwé BepHEM-
€S K 3TOMy BOMPOCY, OAHAKO, MO CYTH, BMSHWE CTaHAAPTHOV
MpaKTUKK Mo HyTpUTMBHOW nopaepxke B OPUT Ha npouecc
(U3M4ecKoro 1 GyHKUMOHANBHOTO BOCCTAHOB/EHMS NaLMeH-
TOB OCTAETCS HEU3BECTHBIM.

lpepnonaraemMas nonb3a HYTPUTUBHOW MOLAEPKKM
BO BPEMSI KPUTUYECKOrO 3ab0/1eBaHMsA N0 YMEHBLUIEHMIO SIB-
NEHN MbILLEYHOW aTpOpUM OCHOBLIBAETCA Ha TPEX mpej-
nonoxenusx: (1) Bce NaumMeHTbl yCBaUBalOT BCe BBOLMMblE
HYTPUEHTI; (2) CKENETHbIE MbILLLbI NALMEHTA B KPUTUHECKOM
COCTOSIHUM MOTYT MCMO/b30BaTh MOYYEHHbIE HYTPUEHTDI;
(3) cnepcTBMEM 3TUX MPOLLECCOB ABNAKTCA BCEraa aHabonu-
YeCKUW M HUKorpa Katabonuueckuin addekt [32]. Bonpeku
3TUM NpeanoNoXeHNsaM, IBNeHNs ractpoctasa [33] n Manbab-
copbumm [34] MoryT 3HauUMTENbHO M3MEHUTL Npejnosnarae-
Mblii 3 deKT. KpoMe Toro, Mano 4To M3BECTHO 0 CMOCOBHOCTH
CKENETHbIX MbILLL, YCBaUBaTb HYTPUEHTLI B pasHble Nepuo-
Abl BpeMeHW 0T MoMeHTa noctynnenus B OPUT. BosMoxHo,
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YTO COBPEMEHHbIE METO/bI MPOBEAEHUS HYTPUTUBHOMN MoS-
OEPKM MPOCTO GU3MONOrMYECKM He MOTYT [1aThb }KesaeMoro
pe3ynbTata, WM YTO M30JIMPOBaHHOE obecneyeHne HyTpu-
eHTaMu He 06s3aTeNibHO NPUBOAMT K aHabonnamy, 0cobeH-
HO Ha paHHel CTauM KPUTUYECKOro COCTOAHMA (HampuMep,
B nep.ble 48—72 y) [35] unu B ycnoBuAX NepcucTUpYIoLLErO
BocnaneHus u runokcum [16]. UccnepgoBaHnus, usyyaiolme
aHabonmueckmii IQPEeKT HYTPUTUBHOI NOLAEPIKKM B pasnny-
Hble MOMEHTbI BPEMEHM OT Hayasa KpUTU4eckoro 3abonesa-
HUSA, HeobX0AMMbI )11 [asbHeiLLero nomcKa onTMMasnbHoro
MOMEeHTa Hayana 1 06bEMa NMPOBOAMMOr0 MUTaHMS.

OBBbEM HYTPUTUBHOW NOAAEPXKMU:
KAJIOPUAHOCTb

Kak npaBuno, mauueHTbl B KPUTMYECKOM COCTOSIHUM
He Mo/yyalT BeCb PEKOMEHAYEMblii YPOBEHb HYTPUEH-
TOB, 0CODEHHO MPM MCMOMb30BaHWUM TONBKO 3HTEPANbHOMO
nyTu [36]. 3T0 BepHO KaK Ans PYTUHHOW KIIMHUYECKOM NpaK-
TMkM [36], Tak n pna PKW [2-4]. BnusHue HepocTaTo4HO-
ro nuTaHus B Nepuoj, KpUTMYecKoro 3aboneBaHns Ha uc-
TOLLiEHWE CKENETHBIX MBbIWL U UX GU3NYECKOe COCTOSHME
OCTaETCs COBEpLUEHHO HescHbIM. [ofoBoe HabnopeHne
3a NaumeHTamm B uccnepoaHun EDEN (panHee 311 npoTuB
OTCPOYEHHOr0 Y NAUMEHTOB C OCTPbIM MOBPEXAEHUEM NET-
KUX W OCTPbIM PECMIMPATOPHBIM LUCTPECC-CUHAPOMOM) [37]
MOKa3ano, YTo He BbINO KaKuX-IMbo 3HaYMMBIX pa3nuumi
Mo GpM3n4eCcKMM napamMeTpaMm Npy CpaBHEHWUM PaHHErO Liene-
HanpaBEHHOr0 NMUTaHWA U TaK Ha3bIBaEMOro TpOUYECKOro
(Manas HavyanbHas CKOpoCTb BBELLEHMS C NOCeAyIoLWmUM no-
CTeneHHbIM MOBbILLEHUEM) B TEYEHME NEPBbIX 6 JHEN KPUTU-
yecKoro 3abonieBaHus, 0HAKO HEKOTOPbIE HaX0LKM TpebytoT
AanbHenwero obcywaeHus. Tem He MeHee bonbluee Komu-
YeCTBO MALMEHTOB U3 rPynMbl TPOGUYECKOrO NUTaHWA Bblno
BbINMUCAHO B peabunMTaLMOHHbIE LIEHTpbI, YTO MO3BONSET
MPEeANo0XMUTL HEKOTOPbIE NPEUMYLLLECTBA LAHHOMO MOAX0-
Aa [37]. MpuMeyatenbHO, YTO B 3TOM UCCNE0BaHMM NaLEH-
Tbl B [pynmne MoJHOro NUTaHus focturany Tonbko 70% 3aHep-
reTMYecKux NoTpebHOCTeN, Yero MoXeT bbITb HE0CTaTOuHO
LNs NOJyYeHUs MONOKMTENLHOMO pe3ysbTata, No KpanHel
Mepe NMpu MCMoJIb30BaHUN MPOrHOCTUYECKUX ypaBHeHui [30].
OnHoBpeMeHHO aHanu3 nofrpynn uccneposaHus REDOXs
MoKasaJ, YTo NOBbILIEHME afleKBAaTHOCTU NMUTaHMS NPUBENO
K YNyYLLEHW0 NoKa3aTesien onpocHuKa SF-36, oTHocALwmxcs
K ¢u3mnyeckum fomeHaM. 0gHaKo K 6-My MecsLy 3ToT 3¢-
ekt yMeHbLumncs [38]. Lpyrve kpynHble PKU Takoke BKIKO-
Yanu oLeHKy HU3NYECKUX UCXOL0B W MOKa3aTenel KayecTsa
JU3HU M TaKXKe NPUBESU K NPOTMBOPEUMBLIM pe3ynbTaTaM
(tabnmua) (2, 3, 31, 38-42].

Bbino npoBeseHo fBa aHanu3a B NOArpynnax u3 uccne-
nosaHusa EPaNIC, rge msyyanocb BansHME [03bl MAKpOHY-
TpueHToB (B GopMe paHHEro W No3gHero AOMOHUTENBHOIO
M) Ha cKopoCTb MCTOLLLEHNA CKeneTHbIX Mbltu, [31, 39]. Mep-
BbI U3 HUX [31] 0OHapYMN, YTO CTENEHb UCTOLLEHMS MbILLILL,
“3MepeHHas NocpeACcTBOM B1ONCUM, He Pa3NMHaeTCs MeXay
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AByMsA rpynnamu. Kpome Toro, npu ouenke no wkane MRC
(Medical Research Council Weakness Scale) 6biio 0bHapy-
JKEHO, YTO AIBNIEHNSA MbILLIEYHOM clabocTn perpeccupyroT Bbl-
cTpee B rpynne, nonyyasLuein nosgaHee [1M1. Bo BTopoM aHanm-
3e [39] bbIno nokasaHo, 4to paHHee M1 oTpULLATENBHO BAMSET
Ha cocTosHWe OeApeHHOM Mbillbl (OLEHKA C MOMOLLbI
KOMMbIOTEPHOI TOMorpaduu), Ho He BNMSET Ha YacToTy UC-
TOLLEHMs B rpynne u3 15 Helipoxmpypryeckmx NaLumeHToB.
BnonHe BeposATHO, YTO BPEMS U KaNopUIAHOCTb BBOAMMO-
ro NUTaHWA MAYT pyKa 06 pyKy. [lencTBUTENBHO, COrNacHo pe-
3ynbTaTaM MOCNeAHUX UCCNeA0BaHUA, He0bXoauMO YuMThI-
BaTb BKNAJ, 3HA0rEHHOr0 MPOM3BOACTBA SHEPTUM HA PaHHUX
CTafMAX KpUTUYECKOro 3ab01eBaHMS, UTO BaXKHO 1S Bbibopa
BpeMeHM 1 ,03bl BBoAMMOro nuTaHua [1]. 0nHaKo 310 HeBO3-
MOHO NPW OTCYTCTBWM MPUKPOBATHOr0 MeTofa U3MepeHus
BbIpaboTKM 3HLOreHHOM 3Hepruu. bbino BbicKasaHo npeg-
MOJOXEHWE, 4TO NpU paHHeN CTafuM KpuTuyeckoro 3abo-
neBaHuu (B Te4eHWe nepsbiX 72—96 4) MOXKeET ObITb onpaBs-
[aHa HeKoTopas cTeneHb «HeLOKapM/IMBaHMS» MPUMEPHO
A0 15 KKan/kr, Ho c NofHbIM cHabxeHueM benkom [43],
0fiHaKo 3T0 TpebyeT nopTBepxaeHus mocpeactBoM PKU.
KpoMe Toro, ucnonb3oBaHWe NPOrHOCTUYECKUX YpPaBHEHWM
ANs onpefeneHns SHepreTUIeckux noTpebHocTel naumeHTa
B OPUT MoeT cunbHO NOBAMATL Ha pe3ynbTaTbl UCCIeno-
BaHWM, NOCKOJIbKY Pe3y/bTatbl UX U3MEPEHUI  MEHEE TOYHBI,
YeM MpyU UCMONIb30BaHWUM HEMpAMOi KanopuMeTpumn [44].
[leicTBUTENBHO, MCCNELOBaHMS MO MUTaHWIO C UCMONb30Ba-
HWEM HempaAMON KanopuMEeTpUN HEU3MEHHO SEMOHCTPUPYIOT
MonoXuTeNbHbIE pe3ynbTaThl, @ HeaBHee HabmogaTenbHoe
uccnefoBaHWe MoOKasano, YTo Npu cobnofeHun Kanopui-
HOCTM BBOAMMOr0 nuTaHus B 06bEMe 70% 0T AaHHbIX He-
NpSIMON KanlopuMeTpUM BbiIo ONTUMANBHBIM C TOYKW 3peHUS
CHUXeHUsA cMepTHoCTH [45]. OgHaKo Ha MyTM PYTUHHOrO WC-
Nosb30BaHUs JaHHOr0 MeTofa CTOUT MHOXECTBO OrpaHuye-
HWIA. K HAM OTHOCATCA [OCTYMHOCTb TOYHBIX METAbONMYECKNX
MOHWTOPOB; CTOMMOCTb; BpeMs, HeobxoauMoe Ans npoBege-
HWS| U3MEPEHUN, a TaKXKe HEBO3MOXHOCTb WUCMOb30BaHMUs
MeTofa Y OnpefenéHHbIX KaTeropui NaumeHToB (Hanpumep,
Yy MauMeHTOB, NOMyYaloLLMX HeMpepbiBHYH 3aMeCTUTENbHYO
MoYeYHylo Tepanuio UAM NpU OYeHb BLICOKOWM MoTpebHoCTy
B kucnopoge) [46]. CTouT 3aMeTuTb, YTO Ha AaHHBIA MOMEHT
MPOX0AAT NocnefHue MpoLeaypbl M0 BbIBOAY HA PbIHOK
MeTabonmueckoro MoHWTOpa, paspaboTaHHoro cneuuanb-
HO ANs NaUMEHTOB Ha WCKYCCTBEHHOW BEHTUIALMM JIETKMX,
C pa3yMHON CTOMMOCTbIO, 4TO MO3BOAMT 000MTU HEKOTOpbIE
13 OrpaHnYeHmnin byaywmx uccnefoBanui [46]; 3To ocobeHHo
aKTyanbHO, MOCKOJIbKY OMTUMaJibHas KanopUAHOCTb NUTaHMS
nauuentoB B OPUT mo cux nop 0CTAaéTcs HEU3BECTHOM.

BEJIOK

HeapekBaTtHoe obecneveHne 6enkoM cuutaetcs dakTo-
POM, 0OBACHSIOLLMM, MOYEMY PaHAOMM3MPOBAHHLIE KOHTPO-
nnpyeMble uccnefoBaHus, Takue Kak EDEN, ynoMsHyTele pa-
Hee [3], He AalOT nonoXwuTenbHOro pesynbrata [47]. PaHHue
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UccneaoBaHMa no nonbopy A03bl NMPOTEMHA Y NaLMEHTOB
OPWUT nokasanu ynyyiueHne a3oTmcToro 6anaHca npu bonee
BbICOKOM noTpebneHun benka [48]. C Tex nop B HECKOMbKUX
KpynHblx HabmofaTtenbHbIX MCCiefoBaHuUsX cooblyanochk
0 CHWXXEHWW CMEPTHOCTU Npu Bonee BbICOKOW 036 BBOLAM-
Moro benka [49-51]. XoTs, oTyacTi, 3T0 MOXeET bbiTb CBA-
3aHO C TeM, YTO MeHee TSXKENble MaLMeHTbl MOryT YCBOWUTb
0onbLUMIn 06EM DefKa, UTO YIKe YUTEHO BO MHOTMX HeAaBHUX
uccnegosanusx. Mo 3ToM npuunMHe B TEKYLIMX peKoMeHpa-
UMaX yKasaH 00béM ot 1,2 po 2,5 r/kr B cytku [8]. OtcyT-
CTBYIOT TaKXKe [laHHble, NOATBEPKAAIOLLME NPEANOSIONKEHME,
uTo bonee BbiCOKast [03a 6efka MOXET YMeHbLUUTb NOTepH
CKeNeTHo Myckynatypbl [52]. Oxwupaetcs, 4to pe3ynbratbl
OLIEHKM BTOPUYHBIX UCXOAO0B (PU3NYeCKMe LOMEHbI 0MpoC-
HuKka SF-36) uccneposanus Nephro-Protective Trial [53],
U3Y4aloLLero BAIUSIHWE BHYTPUBEHHOMO BBEAEHWUS aMUHOKUC-
JI0T Ha pa3Bu1THe OCTPOro MOBPEXAEHUS NMOYEK, BHECYT CBOM
BKJTaJ, B TEKYLLYIO Da3y AaHHBIX.

B opHom HepasHeM PKW usyyanock BausiHMe pasnnu-
HbIX PEXMMOB NMpUEMa 6enika Ha MblLeYHyl0 Cuiy nauu-
eHtoB OPUT, nonyyatowmx MMM [42]. B 3ToM uccnepoBaHum
119 nauueHTOB BbIMM paHLOMWU3UPOBaHbLI B FPynMbl BBE-
neHus benka B obbéme 0,8 unm 1,2 r/kr B aeHb. PasHuua
B MEPBUYHOM MCXOAE CU/bl CATMA KUCTU MPU BbIMNUCKE
n3 OPUT otcytctBoBana. 0gHaKo, HECMOTPS Ha MEHbLLYIO,
yeM ObINO 3annaHUpPOBaHO, pasHWLY B [03aX BBOAMMOIO
benka (0,9 npotve 1,1 r/kr), bonee Bbicokoe notpebneue
MpOTenHa NPUBEJIO K PasnMuMaM B0 BTOPUYHBIX pe3yfbTatax,
BKJ/II0Yast 6OMbLLYIO CUY CKATUS Ha 7-M [eHb, YNyulleHWe
rnoKasaTesnei TOMLLUMHbI MbILLL, NpeAnieYbs, Niowaamu no-
MepeyHoro CeyeHUs MpAMoi Mbllwlbl beapa U CHUXEHUE
nokasartenied ytomnsieMocTu. [lonyyeHHble pe3ynbTathl
noATBEpX AT uaeto, yto bonee BbicOKoe noTpebnenue
Denka, no KpanHel Mepe NpuW MapeHTepanbHOM BBEAEHUM,
MPUBOSMT K CHUMKEHWIO SIBNIEHUI MbILLEYHOW aTpodum B Te-
YeHWe NepBoN HeAENIM KPUTUHECKOr0 cOCTOSHUA. OfHaKO 3T
npenBapuTeNbHble pe3ynbTathl He06X0AMMO MOLTBEPAMTH
B bonee KpynHbIX MCCNef0BaHUAX, FAe, KaK 0XupaeTcs, sB-
NEHWs reTeporeHHOCTH NaLMeHToB byayT MeHee BbIPAXEHI,
MOCKOJbKY NOJTy4eHHble pe3ynbTaTbl NPOTUBOPEYaT JaHHbIM
uccneposanuid EPaNIC [31, 39] u MUSCLE-UK, rge 6onee
BbICOKas [03a BBoAUMoro benka bbina cesizaHa ¢ 6onbLwnM
UCTOLLLEHUEM CKeNeTHbIX Mbilu, [16].

AHanu3 Bcex nonyyeHHbIX AaHHbIX MOABEN K rumnotese
0 TOM, 4TO He KONMYeCTBO BBOAMMOrO Befka, a UMeHHO He-
MpepbIBHbI METO[, BBEJEHWS Bbi3bIBAET UCTOLLEHWE CKENeT-
HbIX MbILL [32]. Y 340p0BbIX CYObEKTOB CHHTE3 MbILLIEYHOrO
benka yeenuumsaetcs yepes 45-90 MuH nocne BBeLEHMS
aMUHOKUCNOT (MepopanbHO MM BHYTPUBEHHO), HO 3aTeM
cHuKaetca yepes 90 MuH [54, 55]. YrHeTeHue cuHTe3a benka
HabnopaeTca Aaxe HECMOTPA Ha MOCTOSHHYK A0CTYMHOCTb
aMWUHOKWCIIOT KaK B Na3Me, TaK U B MbILLLAX, YTO NOSTy4nno
Ha3BaHue «MoJHOro MbllleyHoro addekTax. EcTb ocHoBaHus
noararb, YTO OMMCAHHBIA BU3KUONOrMYECKUA IQDEKT aKTya-
neH n ons naumenTos B OPUT; 3ta runoTtesa nexuT B 0CHOBE




0B30PHI

TeKyLero MHoroLeHTpoBoro PKW, cpaBHuMBatoLLero BinsiHue
MepUOLMYECKOr0 W HEMPEepLIBHOrO MeToAa BBELEHUA NuTa-
HUA HA UCTOLLIEHWUE CKeNeTHbIX MblLL, [35].

METO/0J10MM4YECKUE CJ/I0XKHOCTH

Bbibop naumeHToB

0paHoM 13 ocHOBHbIX MpobneM Npu noabope NUTaHMs Na-
uneHtaM OPUT saBnseTca HEOLHOPOLHBIA XapaKTep KIMHU-
YeCKOM nonynauun. B cBs3n ¢ 3TUM ManoBepoSTHO, YTO BCe
MauMeHTbl NOyYaT Nosb3y OT OJHOM0 U TOFO JKE NeYeHus
B O[IMH M TOT e MOMEHT BpeMeHU. YHWBepcanbHbIii NOAXO0
K ieyeHuio naumeHToB OPUT Ha faHHbIN MOMEHT He cuMTaeTcs
npuemnembiM. OHaKo onpefeneHne NauveHToB, KOTOpbIM,
BEPOSATHO, NOWAYT Ha NOJIb3y HYTPUTMBHbLIE BMELLATENbCTBA,
OCTaETCA CMOXHOW 3apadeil U TpebyeT TiaTenbHbIX uccne-
A0BaHUA. OSHUM M3 TakuX METOAOB, MpefJiaraeMblX B Ha-
CTOSILLLEe BpeMS, ABNAETCA ONpeAesieHne HYTPUTUBHOMO pu-
cka. Hanbonee nssectHbiMu siBnstoTcs Wranbl NRS 2002 [56]
n NUTRIC [57, 58]. XoTa B HeAaBHUX KIMHUYECKMX MCMbITa-
HUAX B KayecTBe KPUTEPWUS BKIIOYEHUS WCMOJb30BanoCh
3HayeHue no NRS 2002, paHHas wKana MoXeT BbiTb Heao-
CTaTO4HO cneumduyHa, NocKosbKy npu oueHke no APACHE II
bonee 10 6annoB aBTOMaTUYECKU MONyYaeTcs HauBbICLUIASA
cteneHb pucka. Llkana NUTRIC 6bina pa3pabotaHa cneum-
anbHO ANs NauUeHTOB B KPUTUHECKOM COCTOSHUM, OHAKO en
eLLé NpeaCcTouT NPOCMEKTUBHasA Banuaauus. B To xe Bpems
anocTepuopHbIN aHanu3 uccnenoBakus PermiT (monyctumoe
He[,0KapMAMBaHWe Mo cpaBHeHuio ¢ LenesbiM 31y B3poc-
nbix nauventoB OPUT) He nokasan ynyuLieHns CMepTHOCTH
npu cTpatudmKaumm no atomy banny [59]. Kpome Toro, yka-
3aHHble MeTOAbl OLEHKW HE YYMTLIBAIOT UCXOLHYH MblLLeY-
HYI0 CMITy MaumeHTa.

Mpu paspaboTke Au3aliHa KIIMHWYECKWX WCClefoBa-
HWN HeoBXOAMMO MCMOMb30BaTh MHCTPYMEHTBI ANS OLEeH-
KM KaK UCXOLHOr0 KONIMYECTBA, TaK M KauyecTBa CKENETHbIX
MBILLIL, @ TaK)Ke NPOBOAMTL M3MepeHus B AnHaMuKe. U3 po-
CTYMHbIX CNOCOBOB criegyeT OTMETUTbL YNbTPa3ByKOBOE WC-
crefoBaHMe M KoMnbloTepHyto ToMorpaduio (KT). OnHako cy-
LLLECTBYIOT HEKOTOPbIE OFPaHMYEHNS HA UCTOIb30BaHME 3TUX
MHCTPYMEHTOB B WCC/eLO0BaTeNbCKUX Liensx. Bo-nepBbix,
B HacTosiLLee BpeMsl He CYLUeCTBYEeT CTaHAapTM3MPOBaHHO
YHUBEPCANbHOW METOAMKU MpOBEAEHUS YNbTPa3BYKOBOro
uccnenoBanua Mol [60], u, Bo-BTOpbIX, KT-0LEHKa npoBo-
Aunacb ToNbKO TeM MauueHTaM, KOTopbIM OHa TpeboBanach
OJJHOBPEMEHHO ANS APYruX Lienen, a 370 03Ha4yaeT npucyT-
CTBME CUCTEMATUYECKOM oLeHKM otbopa [61]. OnHako nocne
HEeKOTOpOiA paboTbl N0 CTaHAApPTM3aLMM 3TU METOAbI MOryT
OKa3aTbCs nosiesHbIMK B Oyayuiem nnbo camu no cebe, nnmbo
B KayecTBe AOMOJIHEHWS K CYLLECTBYIOLAM UHCTPYMEHTaM
OLLEHKM HYTPUTUBHOIO pUCKa.

HPOBEAEHME HYTPUTUBHOro BMeLLaTesIbCTBa

ObecneyeHne aneKBaTHOroO npoeefeHna HYTPUTUB-
HOro BMeLlaTesibCTBa ABNAETCA BaXHbIM dJaKTopOM npu
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KnuHrieckoe nutaHmne v Metabonmam

WHTeprnpeTauuMn pe3ynbTaTtoB MccnefoBaHuA. Heckonb-
KO NpoBefEHHbIX WUCCNefoBaHUA MO MUTaHMIO NaLMEHTOB
B KPUTUYECKOM COCTOSIHUM He YBEHYanmuchb YCrexoM B nna-
He [OCTVXKEHWS LieNeBOro YpPOBHS KanopuiHocTu unu benka
(cM. Tabnmuy) [2-4, 7, 40-42]. HecMoTps Ha To, YTO MOryT
ObITb HeKoTOpble (QU3MOMOTUYECKME PA3NMUKUA B YTUNIMU3a-
LK cybcTpaToB B 3aBUCHMOCTY OT MYTW U BPEMEHW BBELE-
HWSA NUTaHUS, CTpaTeru No YAyYLIEHU0 LOCTaBKU MUTaHUS
[62, 63] pOMKHBI YUUTLIBATLCA B BYAYLLMX KIIMHUYECKUX UC-
CefoBaHusIX.

HPOAOH)KMTEHI:HOCTI: BMellaTesibCTBa

Buonoruyeckas npaBaonofobHocTb sBNSeTCA QyHAa-
MEHTaIbHO/ 0CHOBO JI0BOro HYTPUTMBHOTO UCCNELOBaHMS.
JddeKT 0T NpoBoAMMON MHTEPBEHLMM BpsL S ByaeT Ha-
bntofatbea cpasy, a Ntoboi nonyyeHHbl pesynbtat bynet
3aBUCeTb OT MOCNeAO0BATENIbHOCTU BLIMOMHEHUS BMeLUa-
TenbcTB. Hanpumep, B uccnegosanun EDEN penoptupoBaHo
06 OTCYTCTBUM pa3HULbI B U3MYECKUX Mcxopax Yepes 1 rog
MpU CPaBHEHWUM TPOPUYECKOro U MONHOMo NUTaHUA B Teye-
HWe NepBbIX 6 fHei KpuTyeckoro coctosHus [37]. Tekywme
AaHHble MPeLnonaraloT, YTo M30JIMPOBaHHbIA NepopasbHbIi
MEeTOL KOPMJEHUS ABNSETCA HeLOCTaTOYHbIM Mocnie Mpo-
BeAeHUs 3KCTybaumm [64, 65] n B BoCCTaHOBUTENBHOM (hase
KpUTM4ecKoro 3aboneBaHusa [66], No3TOMy ManoBeposATHO,
yto byneT HabnmoAaTbCA 3HAYUMBIN IPDEKT Yepes rog nocne
TaKoro KOpoTKOro BMeLLaTenbcTBa. HabmogarenbHble nccne-
[0BaHUA, KaK MpaBuiio, BKITIOYAIOT NaLMEeHTOB, HYTPUTUBHOE
BMeLLaTeNbCTBO KOTOPLIM MPOBOAMTCSA B TeueHne 6onee fm-
TESILHOrO NepuoAa BpeMeHU. M3-3a pUcKa cucTeMaTnyecKoi
OLUMBKM, CBA3AHHOW C KOPOTKOW MPOAOMIKUTENBHOCTBI0 BME-
LUATeNbCTBA, KpalHe Ba)KHO, YTODbI HYTPUTMBHBLIE UCCNEA0-
BaHua B OPUT npoponxanucb fonblue, YeM TOMbKO nepsas
Hefens nocne NoCTynieHus.

UCXO0Abl

N3BecTHO, 4TO UCCe0BaHNS KOHEYHBIX UCXOJ0B SIBIA-
10TCSA NPUOPUTETHBIMY Y NALIMEHTOB, NEPEXMBLUMX KPUTUYE-
CKOE COCTOSIHWE, M eJUHOr0 MHEHUs 0 Haubonee noaxons-
LUMX OLiEHMBaEMbIX MCXOAAX He cyllecTByeT. B HacTosLlee
BpeMs HabnaaeTcs 3HaunTeNbHas aKTUBHOCTb B OTHOLLE-
HWUW OCHOBHBIX UCXOJ0B B UCC/ELO0BaHUAX N0 PU3NYECKOI
peabunutauum [67] v ocTpoi LbixaTeNbHOW HeL0CTaTO4HO-
¢t [68], oHaKo B UcCeL0BaHUAX MO MUTAHUIO TaKNE UHK-
LMaTuBbl He BbinonHATCA. CTaHAapTM3aums OLeHUBaeMbIX
UCX0J0B MO3BONSIET KOMOWHWMPOBaTb W CpaBHMBaTb [aH-
Hble Pa3/IMYHbIX MCCNEA0BAHUA U CXOXMX BMeLUaTeNbCTB:
TaKoW Mojxop BecbMa Heobxoaum B 3Toi obnactu. [en-
CTBUTEJIbHO, HeAaBHW 0630p pe3ynbTaToB B UCCe0BaHU-
AX o BbikuaemocTh B OPUT 3a 1970-2013 rr. nokasan,
4To B 425 UccnefoBaHUAX MCNob30Banoch 250 YHUKabHbIX
MHCTPYMeHTOB n3mepeHus [69]. KpoMe Toro, Tonbko 31 PKU
BKJIK04a/0 OLLEHKY Pe3ynbTaToB MOC/E BbIMMUCKM, @ NONOBU-
Ha U3 HUX uMena pasmep Bbibopku MeHee 100 naumeHToB.
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HepaBHue KpynHble uccnefoBaHns, NpoBefEHHbIE B 0bna-
ctn nutaHus B OPUT, ucnonb3oBanu pasnuyHble NepBuUYHble
KpUTEPMM OLLEHKM UCXOA0B — OT CMEPTHOCTM L0 MHOEKLM-
OHHbIX OCNOXHEHUIA U NPOLOKUTENBHOCTU rocnuTanu3a-
umv [2-4, 7, 40, 41, 70]. Xota MeTaaHanM3 TakUX AaHHbIX
BO3MOXKEH, KOJIMYECTBO Pa3/IMyHbIX UCMOSb3YeMbIX KpuTe-
PUEB UCXOAA CYLLECTBEHHO OFpaHWYMBaeT AOCTOBEPHOCTb
niobbiX BbIBOAOB.

Hu B ogHoM u3 KpynHbix PKW no nutanuio He mcnosb-
30Ba/IMCb MOKA3aTeNM KauyecTBa MU3HU B KayecTBe nep-
BMYHBIX Pe3ynbTaToB (TObKO B KayecTBe BTOPUYHBIX). 3T0
Ka)XeTCA BECbMa CTPaHHbIM, Y4WTbIBasi TOT BaKT, YTO UMEH-
HO B 3TWX UCXOLAX MUTaHWE MOXET MPUHECTM HaUbONbLLYH
nonb3y [71], HO oTpa)KaeT TeKyLLyl HeonpeLeNeéHHOCTb
B OTHOLLEHWUM Hanbonee NoLXOASLLEN Mepbl OLEHKU ycnexa
ANS UCMO/b30BaHUSA B TEYEHME BCEro Nepuofa KpUTUYECKOrO
3aboneBaHus n BbI3gopoBneHns [14]. 3HauuTeNbHOE YMCo
MaLMEHTOB YacTo (haKTUYECKW UCKITIOYAETCA U3 PerncTpaLmm
Qu3nyecknx 1 QyHKUMOHANbHBIX MOKasaTenei nnbo u3-3a
HecrocobHOCTW NpoBeAeHNs BONEBbIX U3MepeHuii [72], nnbo
13-3a NIOrUCTUYECKUX NpobieM fanbHeliwero HabmoaeHus.
YY&T NormcTUKM 1 3aTpart, cBA3aHHbIX C U3MepeHneM LONro-
CPOYHbIX Pe3y/bTaToB, MMEET BaKHOE 3HaYeHMe NS ycnexa
BynyLmx uccnesoBaHuii.

BOCCTAHOBJIEHUE NOCNE
KPUTUYECKOI0 3ABOJIEBAHUA

CywecTByeT HECKONbKO MCCNefoBaHMA, MOCBALLEHHBIX
HYTPUTMBHOW MOAMEPIKKE Mocsie NepBOM Hefenn Kputnye-
cKoro 3abonesanus. 0gHaKo coobLLanock, YTo TOMbKO Nepo-
pasbHOro BBEEHWUS HYTPUEHTOB Y MALMEHTOB NOC/E 3KCTY-
baLmm HepoCTaTouHo [64, 65], HE3aBUCMMO OT NOAKIIOUEHUS
cneuuansHoro 3 [65]. HecobniofeHne LeneBbiX HYTpUTHB-
HbIX MOKa3aTesieii nocne nepeoii Hefenm npeboisanus B OPUT
1 MepeBoAa B Nanaty LenCTBUTENIbHO MOXKET OTpULLATeNTbHO
MOB/IMATb Ha Jllobble JONrOCPOYHbIE U3MEPEHNS MacChl CKe-
JIETHBIX MbILLL, U (U3MYECKNX/PYHKLMOHANBbHBIX CNOCOOHO-
cTen. Kpome Toro, uccnefoBaHus nepuoga nocne nepesoja
nauuenta u3 OPUT, KoTopble BKIOUANM PasnnyHyro cTeneHb
HYTPMTMBHOrO BMeLLATeNbCTBa, NOKa3ann NpoTMBOPEYMBbIE
pe3ynbTathl [73, 74], N03TOMY Mano YTO U3BECTHO O KIMHU-
YecKoit 3QPEKTMBHOCTM 3TUX BMeLUaTesbeTB. 0HaKO fACHO,
YTO 37O ABNSETCA OLHUM W3 NMPUOPUTETOB ByayLUMX MCCre-
L.0BaHuM [75].

Bonee Toro, uccnenoBaHUA pasfinMyHbIX MyNbTUMOAANb-
HbIX BMELLATeNbCTB, COYETAOLMX BbIOOp NOAXOAALLEr0 Nu-
TaHWSA W yNpaXKHeHW! B OMPeaesEHHbIE MOMEHTLI BPEMEHMU,
ABNAITCA BeCbMa 000CHOBAHHBLIMY, YYMUTLIBas MMEHLLMECS
[aHHbIE 0 TOM, YTO YBEJIMYEHWUE MbILLEYHOW Macchl U yayy-
LLeHWe CMoCOBHOCTM BLIMOMHATL QU3NYECKUE YNPaKHEHMS
MPOMCXOAAT DbICTpee, KOraa BMeLLATeNbCTBaA MO MUTAHMID
1 peabunutaummn nposoasTcs B TaHaeMe [15]. Ckopo LomkHO
Ha4aTbCA MCCNeoBaHMe, NMOCBALLEHHOE U3Y4eHM 3pdek-
TOB KOMBMHUPOBaHHOIO NUTaHUs K ynipaxHeHui B OPUT [76].
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CnepnyeT TakxKe U3y4nTb pe3ynbTaT pacLuMpeHns KOMBMHaLMK
3TUX [BYX BMeLLaTenbCTB B dase nocse nepesopa us OPUT.

3AKJIO4YEHUE

MocKombKy BbIKMBAEMOCTb NOC/E KPUTUYECKOTO COCTO-
SHUSA CTaHOBMTCA BCE Bosee 3HaYMMbIM NPeMETOM BHUMa-
HuA, OyayliMe uccnefoBaHUs MO HYTPUTUBHOW MOAJEPHKE
LOKHbI YUUTHIBATb KOHKPETHble (aKTopbl, KOTOpble MOryT
obecneunTb M3MepsieMble MPEUMYLLECTBA C TOYKM 3pPeHMs
KaK (u3nyeckoro, Tak W QyHKUMOHANBHOrO BOCCTaHOBIe-
Husa. K Takum daktopam oTHocuTcs paspaboTka crpaterui,
rapaHTUpYILLMX afleKBaTHOe MPOBELEHWNE HYTPUTMBHBIX
BMeLLaTesbCTB, 00eCneyeHe MUTaHWEM B TeUEHME Nepuosa
BPEMEHM, B KOTOPOM BUOMOMMYECKW BO3MOXKHO Habnopath
pa3HuLy B OLIEHMBAEMbIX pe3yfibTaTax, 1 BbIBop NOAX0AALLMX
METOZ0B OLIEHKW Pe3y/ibTaToB, 3aperMcTpupoBaHHbIX B Kin-
HWYECKM 3HAUMMble MOMEHTbI BPEMEHU, B YaCTHOCTM OLIeHKa
MbILLEYHOW MacChl M QYHKLMM, a TaKXkKe KayecTBa MM3HMU.
KpoMe Toro, ocoboro BHMMaHWs 3acyuBaeT oToop naumeH-
TOB, KOTOPbIE C HaMbOMbLLEN BEPOSTHOCTLIO MOAYYAT MOJb3y
OT HYTPUTUBHBIX BMELLIATENILCTB U UCCNEA0BaHMIA B 06nacTh
nuTaHus nocne nepesoga u3 OPUT.

N0MO/IHUTENIbHO

WUcTouHnkmn dmHaHcmpoBanma. Henpymenumo.

KoHdnukr mHtepecos. D.E. Bear nonyyan roHopapel 3a nybnud-
Hble BbICTYMNIEHMS V1 y4acTVie B KOHDepeHLmsxX oT KoMnanui Nutricia,
Baxter, BBraun v Fresenius Kabi, a Tatoke rpaHToBylo NofAepIKY
yepe3 CBOE yupexaeHue oT KomnaHun Corpak MedSystems UK.
M.P.W. Grocott sBnseTcs 4neHoM BpayebHO-KOHCYbTaUMOHHOM KO-
muccum Komnakum Sphere Medical Ltd (Benvkobputahus), a Takoxe
avpexTopoM koMnaHmm Oxygen Control Systems Ltd (Benvkobputa-
HWR); BBICTYNEHWS /WA AOPOXKHBIE PACX0/bl OMAYMBANMCH KOM-
nanmammn Edwards Lifescience, Fresenius-Kabi, BOC Medical (Linde
Group), Ely-Lilly Critical Care (2008), Cortex GmBH.

Bknap aBTopoB. Bce aBTopbl MpWHMManK ydactue B pa3paboTke
TEMbl WMCCNEAO0BaHWsA, NPOBEPKE U PefaKTUPOBaHWW CTaTbM, yT-
BEPK/EHWM OKOHYaTENbHOM BEPCUM PyKONMCK Nepes, nybnuKaLmei.
D.E. Bear, L. Wandrag, J.L. Merriweather — Hanucanme pykonucy;
B. Connolly — au3aiiH nccnenosaHms.

Cornacue Ha ny6nukaumio. HenpyMeHuMo.

3TMKa uccnepoBaHUA U cornacue Ha yyactue. HenpumeHymo.
BnaropapHocTu. Pefakums xypHana BblpaxaeT bnarofapHoCTb
P.P. TybanpynnuHy, B.B. Kynakosy, A.B. ikosnesoi, M.B. [etpoBoii,
AE. LLlecTonanosy 3a NpefocTaBneHye Nepeso/a CTaTbu.

ADDITIONAL INFORMATION

Funding source. Not applicable.

Competing interests. D.E. Bear has received speaker fees and
conference attendance support from Nutricia, Baxter, BBraun and
Fresenius Kabi, and grant support through her institution from Corpak
MedSystems UK. M.P.W. Grocott serves on the medical advisory
board of Sphere Medical Ltd (UK) and is a director of Oxygen Control
Systems Ltd (UK), and has received honoraria for speaking and/or
travel expenses from Edwards Lifescience, Fresenius-Kabi, BOC
Medical (Linde Group), Ely-Lilly Critical Care (2008) and Cortex GmBH.




0B30PHI

Authors’ contributions. All authors conceived of the idea. D.E. Bear,
L. Wandrag and J.L. Merriweather drafted the manuscript; B. Connolly
assisted with design. All authors reviewed and commented on the
manuscript and approved the final draft.
Consent for publication. Not applicable.

CMUCOK JIMTEPATYPbI

1. Preiser J.C, van Zanten AR, Berger MM, et al. Metabolic
and nutritional support of critically ill patients: consensus
and controversies // Crit Care. 2015. Vol. 19. N 1. P. 35. doi:
10.1186/513054-015-0737-8

2. Harvey S.E., Parrott F., Harrison D.A., et al. Trial of the route
of early nutritional support in critically ill adults // N Engl J Med.
2014. Vol. 371, N 18. P. 1673-1684. doi: 10.1056/NEJMoa1409860
3. Rice TW. Wheeler A.P., Thompson B.T., et al. National Heart
Lung and Blood Institute Acute Respiratory Distress Syndrome
Clinical Trials Network. Initial trophic vs full enteral feeding in
patients with acute lung injury: the EDEN randomized trial // JAMA.
2012. Vol. 307, N 8. P. 795-803. doi: 10.1001/jama.2012.137

4. Arabi YM, Aldawood AS. Haddad SH., et al. Permissive
underfeeding or standard enteral feeding in critically ill
adults // N Engl J Med. 2015. Vol. 372, N 25. P. 2398-2408. doi:
10.1056/NEJMoa1502826

5. Heyland D., Muscedere J., Wischmeyer P.E., et al. Canadian
Critical Care Trials Group. A randomized trial of glutamine and
antioxidants in critically ill patients // N Engl J Med. 2013. Vol. 368,
N 16. P. 1489-1497. doi: 10.1056/NEJMoa1212722

6. Rice TW., Wheeler AP., Thompson B.T, et al. NIH NHLBI
Acute Respiratory Distress Syndrome Network of Investigators.
Enteral omega-3 fatty acid, gamma-linolenic acid, and antioxidant
supplementation in acute lung injury // JAMA. 2011. Vol. 306, N 14.
P. 1574-1581. doi: 10.1001/jama.2011.1435

7. Casaer M.P., Mesotten D., Hermans G., et al. Early versus late
parenteral nutrition in critically ill adults // N Engl J Med. 2011.
Vol. 365, N 6. P. 506-517. doi: 10.1056/NEJMoa1102662

8. McClave S.A, Taylor B.E., Martindale R.G., et al. Guidelines for the
Provision and Assessment of Nutrition Support Therapy in the Adult
Critically Ill Patient: Society of Critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral Nutrition (AS.P.EN.) //
JPEN. 2016. Vol. 40, N 2. P. 159-211. doi: 10.1177/0148607115621863
9. McClave SA, Martindale R.G., Rice TW., Heyland D.K. Feeding
the critically ill patient // Crit Care Med. 2014. Vol. 42, N 12.
P. 2600-2610. doi: 10.1097/CCM.0000000000000654

10. Krezalek MA,, Yeh A, Alverdy J.C., Morowitz M. Influence
of nutrition therapy on the intestinal microbiome // Curr Opin
Clin Nutr Metab Care. 2017. Vol. 20, N 2. P. 131-137. doi:
10.1097/MC0.0000000000000348

11. Cheung AM, Tansey CM., Tomlinson G. et al. Two-year
outcomes, health care use, and costs of survivors of acute respiratory
distress syndrome // Am J Respir Crit Care Med. 2006. Vol. 174, N 5.
P. 538-544. doi: 10.1164/rcecm.200505-6930C

12. Iwashyna T.J., Ely EW., Smith D.M,, Langa K.M. Long-term
cognitive impairment and functional disability among survivors of
severe sepsis // JAMA. 2010. Vol. 304, N 16. P. 1787-1794. doi:
10.1001/jama.2010.1553

Tom 2,Ne 3, 2021

D0l https://doiorg/10.17816/clinutr96169

KnuHrieckoe nutaHmne v Metabonmam

Ethics approval and consent to participate. Not applicable.
Acknowledgments. The editors of the journal express their
gratitude to R.R. Gubaidullin, V.V. Kulakov, AV. Yakovleva,
M.V. Petrova, A.E. Shestopalov for providing the translation
of the article.

13. Herridge M.S,, Tansey C.M., Matte A, et al. Functional disability
5 years after acute respiratory distress syndrome // N Engl J Med.
2011. Vol. 364, N 14. P. 1293-1304. doi: 10.1056/NEJMoa1011802
14. Parry SM., Granger C.L, Berney S., et al. Assessment of
impairment and activity limitations in the critically ill: a systematic
review of measurement instruments and their clinimetric
properties // Intensive Care Med. 2015. Vol. 41, N 5. P. 744-762. doi:
10.1007/s00134-015-3672-x

15. Heyland D.K., Stapleton R.D., Mourtzakis M., et al. Combining
nutrition and exercise to optimize survival and recovery from critical
illness: conceptual and methodological issues // Clin Nutr. 2016.
Vol. 35, N 5. P. 1196-1206. doi: 10.1016/j.clnu.2015.07.003

16. Puthucheary ZA., Rawal J., McPhail M, et al. Acute skeletal
muscle wasting in critical illness // JAMA. 2013. Vol. 310, N 15.
P. 1591-1600. doi: 10.1001/jama.2013.278481

17. Mira J.C., Brakenridge S.C., Moldawer L.L., Moore F.A.
Persistent Inflammation, Immunosuppression and Catabolism
Syndrome // Crit Care Clin. 2017. Vol. 33, N 2. P. 245-258. doi:
10.1016/j.ccc.2016.12.001

18. Puthucheary Z, Harridge S., Hart N. Skeletal muscle dysfunction
in critical care. Wasting, weakness, and rehabilitation strategies //
Crit Care Med. 2010. Vol. 38, N 10, Suppl. P. S676—682. doi:
10.1097/CCM.0b013e3181f2458d

19. Weijs P.J., Looijaard W.G., Dekker .M., et al. Low skeletal muscle
area is a risk factor for mortality in mechanically ventilated critically ill
patients // Crit Care. 2014. Vol. 18, N 2. P. R12. doi: 10.1186/cc13189
20. Kreymann K.G., Berger M.M,, Deutz N.E., et al. ESPEN Guidelines
on Enteral Nutrition: intensive care // Clin Nutr. 2006. Vol. 25, N 2.
P. 210-223. doi: 10.1016/j.clnu.2006.01.021

21. Dhaliwal R., Cahill N., Lemieux M., Heyland D.K. The Canadian
critical care nutrition guidelines in 2013: an update on current
recommendations and implementation strategies // Nutr Clin Pract.
2014. Vol. 29, N 1. P. 29-43. doi: 10.1177/0884533613510948

22. McClave S.A., Heyland D.K. The physiologic response and
associated clinical benefits from provision of early enteral
nutrition // Nutr Clin Pract. 2009. Vol. 24, N 3. P. 305-315. doi:
10.1177/0884533609335176

23. Kudsk KA. Current aspects of mucosal immunology and its
influence by nutrition // Am J Surg. 2002. Vol. 183, N 4. P. 390-398.
doi: 10.1016/s0002-9610(02)00821-8

24, Heighes P.T, Doig G.S., Sweetman EA., Simpson F. An
overview of evidence from systematic reviews evaluating early
enteral nutrition in critically ill patients: more convincing evidence
is needed // Anaesth Intensive Care. 2010. Vol. 38, N 1. P. 167-174.
doi: 10.1177/0310057X1003800126

25. Marik P.E. Feeding critically ill patients the right ‘whey': thinking
outside of the box. A personal view // Ann Intensive Care. 2015.
Vol. 5, N 1. P. 51. doi: 10.1186/s13613-015-0051-2

167



168

REVIEWS

26. Casaer M.P., Van den Berghe G. Nutrition in the acute phase of
critical illness // N Engl J Med. 2014. Vol. 370, N 25. P. 2450-2451.
doi: 10.1056/NEJMc1404896

27. Kutsogiannis J., Alberda C., Gramlich L., et al. Early use
of supplemental parenteral nutrition in critically ill patients:
results of an international multicenter observational study //
Crit Care Med. 2011. Vol. 39, N 12. P. 2691-2699. doi:
10.1097/CCM.0b013e3182282a83

28. Villet S., Chiolero R.L., Bollmann M.D,, et al. Negative impact
of hypocaloric feeding and energy balance on clinical outcome
in ICU patients // Clin Nutr. 2005. Vol. 24, N 4. P. 502-509. doi:
10.1016/j.clnu.2005.03.006

29. Dvir D., Cohen J., Singer P. Computerized energy balance and
complications in critically ill patients: an observational study // Clin
Nutr. 2006. Vol. 25, N 1. P. 37—44. doi: 10.1016/j.clnu.2005.10.010
30. Heyland D.XK., Cahill N., Day A.G. Optimal amount of
calories for critically ill patients: depends on how you slice the
cake! // Crit Care Med. 2011. Vol. 39, N 12. P. 2619-2626. doi:
10.1097/CCM.00013e318226641d

31. Hermans G., Casaer M.P. Clerckx B. et al. Effect of
tolerating macronutrient deficit on the development of intensive-
care unit acquired weakness: a subanalysis of the EPaNIC
trial // Lancet Respir Med. 2013. Vol. 1, N 8. P. 621-629. doi:
10.1016/52213-2600(13)70183-8

32. Bear D.E, Puthucheary Z. Potential nutritional strategies to
reduce muscle wasting in early critical illness // ICU Management
Practice. 2016. Vol. 16, N 2. P. 109-111.

33. Nguyen N.Q, Chapman M., Fraser RJ. et al. Prokinetic
therapy for feed intolerance in critical illness: one drug or
two? // Crit Care Med. 2007. Vol. 35, N 11. P. 2561-2567. doi:
10.1097/01.CCM.0000286397.04815.B1

34. Di Bartolomeo AE., Chapman M.J., Summers M.J., et al
Comparative effects on glucose absorption of intragastric and post-
pyloric nutrient delivery in the critically ill // Crit Care. 2012. Vol. 16,
N 5. P. R167. doi: 10.1186/cc11522

35. McNelly A, Hart N. Intermittent versus continuous feeding in ICU
patients (NCT02358512). 2015. Pexxum poctyna: www.clinicaltrials.gov.
[ara obpalueHus: 05.04.2017.

36. Cahill N.E., Dhaliwal R., Day A.G., et al. Nutrition therapy in
the critical care setting: what is ‘best achievable’ practice? An
international multicenter observational study // Crit Care Med. 2010.
Vol. 38, N 2. P. 395-401. doi: 10.1097/CCM.0b013e3181c0263d

37. Needham D.M,, Dinglas V.D., Morris P.E, et al. Physical and
cognitive performance of patients with acute lung injury 1 year after
initial trophic versus full enteral feeding. EDEN trial follow-up //
Am J Respir Crit Care Med. 2013. Vol. 188, N 5. P. 567-576. doi:
10.1164/rcem.201304-06510C

38. Wei X, Day AG., Ouellette-Kuntz H., Heyland D.K. The assaciation
between nutritional adequacy and long-term outcomes in critically
ill patients requiring prolonged mechanical ventilation: a multicenter
cohort study // Crit Care Med. 2015. Vol. 43, N 8. P. 1569-1579. doi:
10.1097/CCM.0000000000001000

39. Casaer M.P., Langouche L., Coudyzer W., et al. Impact of early
parenteral nutrition on muscle and adipose tissue compartments
during critical illness // Crit Care Med. 2013. Vol. 41, N 10.
P. 2298-2309. doi: 10.1097/CCM.0b013e31828cef02

40. Doig G.S., Simpson F., Sweetman EA, et al. Early parenteral
nutrition in critically ill patients with short-term relative

Vol 2 (3) 2021

D0l https://doiorg/10.17816/clinutr96169

Clinical nutrition and metabolism

contraindications to early enteral nutrition: a randomized
controlled trial // JAMA. 2013. Vol. 309, N 20. P. 2130-2138. doi:
10.1001/jama.2013.5124

41. Doig G.S., Simpson F., Heighes P.T,, et al. Restricted versus
continued standard caloric intake during the management of
refeeding syndrome in critically ill adults: a randomised, parallel-
group, multicentre, single-blind controlled trial // Lancet Respir Med.
2015. Vol. 3, N 12. P. 943-952. doi: 10.1016/S2213-2600(15)00418-X
42. Ferrie S., Allman-Farinelli M., Daley M., Smith K. Protein
requirements in the critically ill: a randomized controlled trial using
parenteral nutrition // JPEN. 2016. Vol. 40, N 6. P. 795-805. doi:
10.1177/0148607115618449

43. Wischmeyer P.E. Are we creating survivors or victims in
critical care? Delivering targeted nutrition to improve outcomes //
Curr Opin Crit Care. 2016. Vol. 22, N 4. P. 279-284. doi:
10.1097/MCC.0000000000000332

44, Reid C.L. Poor agreement between continuous measurements
of energy expenditure and routinely used prediction equations
in intensive care unit patients // Clin Nutr. 2007. Vol. 26, N 5.
P. 649—657. doi: 10.1016/j.clnu.2007.02.003

45. Zusman O, Theilla M, Cohen J, et al. Resting energy
expenditure, calorie and protein consumption in critically ill patients:
a retrospective cohort study // Crit Care. 2016. Vol. 20, N 1. P. 367.
doi: 10.1186/513054-016-1538-4

46. Oshima T, Berger MM, De Waele E, et al. Indirect calorimetry in
nutritional therapy. A position paper by the ICALIC study group // Clin
Nutr. 2017. Vol. 36, N 3. P. 651-662. doi: 10.1016/}.clnu.2016.06.010
47. Wischmeyer P. Parenteral nutrition and calorie delivery in the
ICU: controversy, clarity, or call to action? // Curr Opin Crit Care.
2012.Vol. 18, N 2. P. 164—173. doi: 10.1097/MCC.0b013e3283514beb
48. Hoffer L.J. Bistrian B.R. Appropriate protein provision in critical
illness: a systematic and narrative review // Am J Clin Nutr. 2012.
Vol. 96, N 3. P. 591-600. doi: 10.3945/ajcn.111.032078

49. Elke G., Wang M., Weiler N., et al. Close to recommended caloric
and protein intake by enteral nutrition is associated with better
clinical outcome of critically ill septic patients: secondary analysis
of a large international nutrition database // Crit Care. 2014. Vol. 18,
N 1. P. R29. doi: 10.1186/cc13720

50. Allingstrup M.J., Esmailzadeh N., Knudsen W.A,, et al. Provision
of protein and energy in relation to measured requirements in
intensive care patients // Clin Nutr. 2012. Vol. 31, N 4. P. 462-468.
doi: 10.1016/j.clnu.2011.12.006

51. Weijs P.J., Looijaard W.G., Beishuizen A, et al. Early high protein
intake is associated with low mortality and energy overfeeding
with high mortality in non-septic mechanically ventilated
critically ill patients // Crit Care. 2014. Vol. 18, N 6. P. 701. doi:
10.1186/513054-014-0701-z

52. Bear D.E., Puthucheary ZA., Hart N. Early feeding during critical
illness // Lancet Respir Med. 2014. Vol. 2, N 1. P. 15-17. doi:
10.1016/52213-2600(13)70262-5

53. Doig G.S., Simpson F., Bellomo R, et al. Intravenous amino acid
therapy for kidney function in critically ill patients: a randomized
controlled trial // Intensive Care Med. 2015. Vol. 41, N 7.
P. 1197-1208. doi: 10.1007/s00134-015-3827-9

54. Bohe J., Low J.F., Wolfe R.R., Rennie M.J. Latency and duration
of stimulation of human muscle protein synthesis during continuous
infusion of amino acids // J Physiol. 2001. Vol. 532, Pt 2. P. 575-579.
doi: 10.1111/}.1469-7793.2001.0575f.x




0B30PHI

55. Atherton P.J., Etheridge T., Watt P.W., et al. Muscle full effect after
oral protein: time-dependent concordance and discordance between
human muscle protein synthesis and mTORC1 signaling // Am J Clin
Nutr. 2010. Vol. 92, N 5. P. 1080-1088. doi: 10.3945/ajcn.2010.29819
56. Kondrup J., Rasmussen H.H., Hamberg 0., Stanga Z. Nutritional
risk screening (NRS 2002): a new method based on an analysis of
controlled clinical trials // Clin Nutr. 2003. Vol. 22, N 3. P. 321-336.
doi: 10.1016/s0261-5614(02)00214-5

57. Heyland D.K., Dhaliwal R., Jiang X., Day A.G. Identifying critically
ill patients who benefit the most from nutrition therapy: the
development and initial validation of a novel risk assessment tool //
Crit Care. 2011. Vol. 15, N 6. P. R268. doi: 10.1186/cc10546

58. Rahman A, Hasan RM.,, Agarwala R, et al. Identifying critically-
ill patients who will benefit most from nutritional therapy: Further
validation of the ‘modified NUTRIC' nutritional risk assessment tool //
Clin Nutr. 2016. Vol. 35,N 1. P. 158-162. doi: 10.1016/j.clnu.2015.01.015
59. Arabi YM., Aldawood ASS., Al-Dorzi HM,, et al. Permissive
underfeeding or standard enteral feeding in high- and low-nutritional-
risk critically ill adults. Post hoc analysis of the PermiT Trial //
Am J Respir Crit Care Med. 2017. Vol. 195, N 5. P. 652-662. doi:
10.1164/rcem.201605-10120C

60. Sarwal A, Parry SM., Berry M.J,, et al. Interobserver reliability
of quantitative muscle sonographic analysis in the critically ill
population // J Ultrasound Med. 2015. Vol. 34, N 7. P. 1191-1200.
doi: 10.7863/ultra.34.7.1191

61. Looijaard WG, Dekker IM, Stapel SN, et al. Skeletal muscle quality
as assessed by CT-derived skeletal muscle density is associated with
6-month mortality in mechanically ventilated critically ill patients //
Crit Care. 2016. Vol. 20, N 1. P. 386. doi: 10.1186/513054-016-1563-3
62. Deane AM,, Dhaliwal R., Day A.G., et al. Comparisons between
intragastric and small intestinal delivery of enteral nutrition in the
critically ill: a systematic review and meta-analysis // Crit Care. 2013.
Vol. 17, N 3. P. R125. doi: 10.1186/cc12800

63. Heyland DK, Dhaliwal R., Lemieux M., et al. Implementing
the PEP uP protocol in critical care units in Canada: results of a
multicenter quality improvement study // JPEN. 2015. Vol. 39, N 6.
P. 698-706. doi: 10.1177/0148607114531787

64. Peterson S.J., Tsai A.A, Scala C.M,, et al. Adequacy of oral intake
in critically ill patients 1 week after extubation // J Am Diet Assoc.
2010. Vol. 110, N 3. P. 427-433. doi: 10.1016/j.jada.2009.11.020

65. Rowles A, Langan A, Bear D.E. SUN-P019: oral intake and
appetite in the intensive care unit // Clin Nutr. 2016. Vol. 35, Suppl 1.
P. S51. doi: 10.1016/S0261-5614(16)30362-4

REFERENCES

1. Preiser JC, van Zanten AR, Berger MM, et al. Metabolic and
nutritional support of critically ill patients: consensus and controversies.
Crit Care. 2015;19(1):35. doi: 10.1186/s13054-015-0737-8

2. Harvey SE, Parrott F, Harrison DA, et al. Trial of the route
of early nutritional support in critically ill adults. N Engl J Med.
2014;371(18):1673-1684. doi: 10.1056/NEJMoa1409860

3. Rice TW, Wheeler AP, Thompson BT, et al. National Heart Lung
and Blood Institute Acute Respiratory Distress Syndrome Clinical
Trials Network. Initial trophic vs full enteral feeding in patients with
acute lung injury: the EDEN randomized trial. JAMA. 2012;307(8):
795-803. doi: 10.1001/jama.2012.137

Tom 2,Ne 3, 2021

D0l https://doiorg/10.17816/clinutr96169

KnuHrieckoe nutaHmne v Metabonmam

66. Chapple L.S., Deane AM., Heyland D.K, et al. Energy and protein
deficits throughout hospitalization in patients admitted with a
traumatic brain injury // Clin Nutr. 2016. Vol. 35, N 6. P. 1315-1322.
doi: 10.1016/j.clnu.2016.02.009

67. Connolly B., Hart N., Williamson P., Blackwood B. Development
of a core outcomes set for trials of rehabilitation following critical
illness. 2013.

68. Turnbull A.E., Sepulveda KA, Dinglas V.D., et al. Core domains
for clinical research in acute respiratory failure survivors: an
international modified Delphi consensus study // Crit Care Med. 2017.
Vol. 45, N 6. P. 1001-1010. doi: 10.1097/CCM.0000000000002435
69. Turnbull AE., Rabiee A., Davis W.E., et al. Outcome measurement
in ICU survivorship research from 1970 to 2013: a scoping review of
425 publications // Crit Care Med. 2016. Vol. 44, N 7. P. 1267-1271.
doi: 10.1097/CCM.0000000000001651

70. Heidegger C.P., Berger MM., Graf S., et al. Optimisation of
energy provision with supplemental parenteral nutrition in critically
ill patients: a randomised controlled clinical trial // Lancet. 2013.
Vol. 381, N 9864. P. 385-393. doi: 10.1016/S0140-6736(12)61351-8
71. Arabi Y.M,, Casaer M.P., Chapman M, et al. The intensive
care medicine research agenda in nutrition and metabolism //
Intensive Care Med. 2017. Vol. 43, N 9. P. 1239-1256 doi:
10.1007/s00134-017-4711-6

72. Connolly B.A., Jones G.D., Curtis AA, et al. Clinical predictive
value of manual muscle strength testing during critical illness: an
observational cohort study // Crit Care. 2013. Vol. 17, N 5. P. R229.
doi: 10.1186/cc13052

73. Walsh T.S., Salisbury L.G., Merriweather J.L., et al. Increased
hospital-based physical rehabilitation and information provision
after intensive care unit discharge: The RECOVER Randomized
Clinical Trial // JAMA Intern Med. 2015. Vol. 175, N 6. P. 901-910.
doi: 10.1001/jamainternmed.2015.0822

74. Jones C., Eddleston J., McCairn A, et al. Improving
rehabilitation after critical illness through outpatient physiotherapy
classes and essential amino acid supplement: a randomized
controlled trial // J Crit Care. 2015. Vol. 30, N 5. P. 901-907. doi:
10.1016/j.jcrc.2015.05.002

75. Latronico N., Herridge M. Hopkins R.0., et al. The ICM
research agenda on intensive care unit-acquired weakness //
Intensive Care Med. 2017. Vol. 43, N 9. P. 1270-1281. doi:
10.1007/s00134-017-4757-5

76. Heyland D.K. Nutrition and Exercise in Critical Illness (NEXIS)
(NCT03021902). 2016. Pexxvm goctyna: www.clinicaltrials.gov.

4. Arabi YM, Aldawood AS, Haddad SH, et al. Permissive
underfeeding or standard enteral feeding in critically
ill adults. N Engl J Med. 2015;372(25):2398-2408. doi:
10.1056/NEJMo0a1502826

5. Heyland D, Muscedere J, Wischmeyer PE, et al. Canadian Critical
Care Trials Group. A randomized trial of glutamine and antioxidants
in critically ill patients. N Engl J Med. 2013;368(16):1489-1497. doi:
10.1056/NEJMo0a1212722

6. Rice TW, Wheeler AP, Thompson BT, et al. NIH NHLBI Acute
Respiratory Distress Syndrome Network of Investigators. Enteral
omega-3 fatty acid, gamma-linolenic acid, and antioxidant

169



170

REVIEWS

supplementation in acute lung injury. JAMA. 2011;306(14):1574-81.
doi: 10.1001/jama.2011.1435

7. Casaer MP, Mesotten D, Hermans G, et al. Early versus late
parenteral nutrition in critically ill adults. N Engl J Med. 2011;
365(6):506-517. doi: 10.1056/NEJMoa1102662

8. McClave SA, Taylor BE, Martindale RG, et al. Guidelines for the
Provision and Assessment of Nutrition Support Therapy in the Adult
Critically Ill Patient: Society of Critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral Nutrition (A.S.P.EN.).
JPEN. 2016;40(2):159-211. doi: 10.1177/0148607115621863

9. McClave SA, Martindale RG, Rice TW, Heyland DK. Feeding
the critically ill patient. Crit Care Med. 2014;42(12):2600-2610. doi:
10.1097/CCM.0000000000000654

10. Krezalek MA, Yeh A, Alverdy JC, Morowitz M. Influence of nutrition
therapy on the intestinal microbiome. Curr Opin Clin Nutr Metab Care.
2017;20(2):131-137. doi: 10.1097/MC0.0000000000000348

11. Cheung AM, Tansey CM, Tomlinson G, et al. Two-year outcomes,
health care use, and costs of survivors of acute respiratory distress
syndrome. Am J Respir Crit Care Med. 2006;174(5):538-544. doi:
10.1164/rcecm.200505-6930C

12. Iwashyna TJ, Ely EW, Smith DM, Langa KM. Long-term
cognitive impairment and functional disability among survivors
of severe sepsis. JAMA. 2010; 304(16):1787-1794. doi:
10.1001/jama.2010.1553

13. Herridge MS, Tansey CM, Matte A, et al. Functional disability
5 years after acute respiratory distress syndrome. N Engl J Med.
2011;364(14):1293-1304. doi: 10.1056/NEJMoa1011802

14. Parry SM, Granger CL, Berney S, et al. Assessment of impairment
and activity limitations in the critically ill: a systematic review of
measurement instruments and their clinimetric properties. Intensive
Care Med. 2015;41(5):744—762. doi: 10.1007/s00134-015-3672-x
15. Heyland DK, Stapleton RD, Mourtzakis M, et al. Combining
nutrition and exercise to optimize survival and recovery from critical
illness: conceptual and methodological issues. Clin Nutr. 2016;
35(5):1196-1206. doi: 10.1016/j.clnu.2015.07.003

16. Puthucheary ZA, Rawal J, McPhail M, et al. Acute skeletal
muscle wasting in critical illness. JAMA. 2013;310(15):1591-1600.
doi: 10.1001/jama.2013.278481

17. Mira JC, Brakenridge SC, Moldawer LL, Moore FA. Persistent
Inflammation, Immunosuppression and Catabolism Syndrome. Crit
Care Clin. 2017;33(2):245-258. doi: 10.1016/j.ccc.2016.12.001

18. Puthucheary Z, Harridge S, Hart N. Skeletal muscle
dysfunction in critical care. Wasting, weakness, and rehabilitation
strategies. Crit Care Med. 2010;38(10, Suppl):S676-682. doi:
10.1097/CCM.00013e3181f2458d

19. Weijs PJ, Looijaard WG, Dekker IM, et al. Low skeletal muscle
area is a risk factor for mortality in mechanically ventilated critically
ill patients. Crit Care. 2014;18(2):R12. doi: 10.1186/cc13189

20. Kreymann KG, Berger MM, Deutz NE, et al. ESPEN Guidelines on
Enteral Nutrition: intensive care. Clin Nutr. 2006;25(2):210-223. doi:
10.1016/j.clnu.2006.01.021

21. Dhaliwal R, Cahill N, Lemieux M, Heyland DK. The Canadian
critical care nutrition guidelines in 2013: an update on current
recommendations and implementation strategies. Nutr Clin Pract.
2014;29(1):29-43. doi: 10.1177/0884533613510948

22. McClave SA, Heyland DK. The physiologic response and
associated clinical benefits from provision of early enteral nutrition.
Nutr Clin Pract. 2009;24(3):305-315. doi: 10.1177/0884533609335176

Vol 2 (3) 2021

D0l https://doiorg/10.17816/clinutr96169

Clinical nutrition and metabolism

23. Kudsk KA. Current aspects of mucosal immunology and
its influence by nutrition. Am J Surg. 2002;183(4):390-398. doi:
10.1016/s0002-9610(02)00821-8

24. Heighes PT, Doig GS, Sweetman EA, Simpson F. An overview of
evidence from systematic reviews evaluating early enteral nutrition
in critically ill patients: more convincing evidence is needed. Anaesth
Intensive Care. 2010;38(1):167—174. doi: 10.1177/0310057X1003800126
25. Marik PE. Feeding critically ill patients the right ‘whey': thinking
outside of the box. A personal view. Ann Intensive Care. 2015;5(1):51.
doi: 10.1186/s13613-015-0051-2

26. Casaer MP, Van den Berghe G. Nutrition in the acute phase
of critical illness. N Engl J Med. 2014;370(25):2450-2451. doi:
10.1056/NEJMc1404896

27. Kutsogiannis J, Alberda C, Gramlich L, et al. Early use of
supplemental parenteral nutrition in critically ill patients: results
of an international multicenter observational study. Crit Care Med.
2011;39(12):2691-2699. doi: 10.1097/CCM.0b013e3182282a83

28. Villet S, Chiolero RL, Bollmann MD, et al. Negative
impact of hypocaloric feeding and energy balance on clinical
outcome in ICU patients. Clin Nutr. 2005;24(4):502-509. doi:
10.1016/j.clnu.2005.03.006

29. Dvir D, Cohen J, Singer P. Computerized energy balance and
complications in critically ill patients: an observational study. Clin
Nutr. 2006;25(1):37-44. doi: 10.1016/j.clnu.2005.10.010

30. Heyland DK, Cahill N, Day AG. Optimal amount of calories for
critically ill patients: depends on how you slice the cake! Crit Care
Med. 2011;39(12):2619-2626. doi: 10.1097/CCM.00b013e318226641d
31. Hermans G, Casaer MP, Clerckx B, et al. Effect of tolerating
macronutrient deficit on the development of intensive-care unit
acquired weakness: a subanalysis of the EPaNIC trial. Lancet Respir
Med. 20133;1(8):621-629. doi: 10.1016/52213-2600(13)70183-8

32. Bear DE, Puthucheary Z. Potential nutritional strategies to reduce
muscle wasting in early critical illness. /CU Management Practice.
2016;16(2):109-111.

33. Nguyen NQ, Chapman M, Fraser RJ et al. Prokinetic therapy for
feed intolerance in critical illness: one drug or two? Crit Care Med.
2007;35(11):2561-2567. doi: 10.1097/01.CCM.0000286397.04815.B1

34. DiBartolomeo AE, Chapman MJ, Summers MJ, et al. Comparative
effects on glucose absorption of intragastric and post-pyloric
nutrient delivery in the critically ill. Crit Care. 2012;16(5):R167. doi:
10.1186/cc11522

35. McNelly A, Hart N. Intermittent versus continuous feeding in ICU
patients (NCT02358512). 2015. Available from: www clinicaltrials.gov.
Accessed 5 Apr 2017.

36. Cahill NE, Dhaliwal R, Day AG, et al. Nutrition therapy in the critical
care setting: what is ‘best achievable’ practice? An international
multicenter observational study. Crit Care Med. 2010;38(2):395-401.
doi: 10.1097/CCM.0b013e3181c0263d

37. Needham DM, Dinglas VD, Morris PE, et al. Physical and
cognitive performance of patients with acute lung injury 1
year after initial trophic versus full enteral feeding. EDEN trial
follow-up. Am J Respir Crit Care Med. 2013;188(5):567-576. doi:
10.1164/rcem.201304-06510C

38. Wei X, Day AG, Ouellette-Kuntz H, Heyland DK. The association
between nutritional adequacy and long-term outcomes in
critically ill patients requiring prolonged mechanical ventilation:
a multicenter cohort study. Crit Care Med. 2015;43(8):1569—-1579. doi:
10.1097/CCM.0000000000001000




0B30PHI

39. Casaer MP, Langouche L, Coudyzer W, et al. Impact of early
parenteral nutrition on muscle and adipose tissue compartments
during critical illness. Crit Care Med. 2013;41(10):2298-2309. doi:
10.1097/CCM.00013e31828cef02

40. Doig GS, Simpson F, Sweetman EA, et al. Early parenteral nutrition
in critically ill patients with short-term relative contraindications
to early enteral nutrition: a randomized controlled trial. JAMA.
2013;309(20):2130-2138. doi: 10.1001/jama.2013.5124

41. Doig GS, Simpson F, Heighes PT, et al. Restricted versus
continued standard caloric intake during the management of
refeeding syndrome in critically ill adults: a randomised, parallel-
group, multicentre, single-blind controlled trial. Lancet Respir Med.
2015;3(12):943-952. doi: 10.1016/52213-2600(15)00418-X

42. Ferrie S, Allman-Farinelli M, Daley M, Smith K. Protein
requirements in the critically ill: a randomized controlled trial
using parenteral nutrition. JPEN. 2016;40(6):795-805. doi:
10.1177/0148607115618449

43. Wischmeyer PE. Are we creating survivors or victims in critical
care? Delivering targeted nutrition to imprave outcomes. Curr Opin
Crit Care. 2016;22(4):279—284. doi: 10.1097/MCC.0000000000000332
4&. Reid CL. Poor agreement between continuous measurements
of energy expenditure and routinely used prediction equations
in intensive care unit patients. Clin Nutr. 2007;26(5):649-657. doi:
10.1016/j.clnu.2007.02.003

45. Zusman O, Theilla M, Cohen J, et al. Resting energy
expenditure, calorie and protein consumption in critically ill
patients: a retrospective cohort study. Crit Care. 2016;20(1):367. doi:
10.1186/513054-016-1538-4

46. Oshima T, Berger MM, De Waele E, et al. Indirect calorimetry in
nutritional therapy. A position paper by the ICALIC study group. Clin
Nutr. 2017;36(3):651-662. doi: 10.1016/j.clnu.2016.06.010

47. Wischmeyer P. Parenteral nutrition and calorie delivery in
the ICU: controversy, clarity, or call to action? Curr Opin Crit Care.
2012;18(2):164—73. doi: 10.1097/MCC.0b013e3283514be5

48. Hoffer LJ, Bistrian BR. Appropriate protein provision in
critical illness: a systematic and narrative review. Am J Clin Nutr.
2012;96(3):591-600. doi: 10.3945/ajcn.111.032078

49. Elke G, Wang M, Weiler N, et al. Close to recommended caloric
and protein intake by enteral nutrition is associated with better
clinical outcome of critically ill septic patients: secondary analysis
of a large international nutrition database. Crit Care. 2014;18(1):R29.
doi: 10.1186/cc13720

50. Allingstrup MJ, Esmailzadeh N, Wilkens Knudsen A, et al.
Provision of protein and energy in relation to measured requirements
in intensive care patients. Clin Nutr. 2012;31(4):462-468. doi:
10.1016/j.clnu.2011.12.006

51. Weijs PJ, Looijaard WG, Beishuizen A, et al. Early high
protein intake is associated with low mortality and energy
overfeeding with high mortality in non-septic mechanically
ventilated critically ill patients. Crit Care. 2014;18(6):701. doi:
10.1186/513054-014-0701-z

52. Bear DE, Puthucheary ZA, Hart N. Early feeding during
critical illness. Lancet Respir Med. 2014;2(1):15-17. doi:
10.1016/52213-2600(13)70262-5

53. Doig GS, Simpson F, Bellomo R, et al. Intravenous amino acid
therapy for kidney function in critically ill patients: a randomized
controlled trial. Intensive Care Med. 2015;41(7):1197-208. doi:
10.1007/s00134-015-3827-9

Tom 2,Ne 3, 2021

D0l https://doiorg/10.17816/clinutr96169

KnuHrieckoe nutaHmne v Metabonmam

54. Bohe J, Low JF, Wolfe RR, Rennie MJ. Latency and duration of
stimulation of human muscle protein synthesis during continuous
infusion of amino acids. J Physiol. 2001;532(Pt 2):575-579. doi:
10.1111/).1469-7793.2001.0575f x

55. Atherton PJ, Etheridge T, Watt PW, et al. Muscle full effect after
oral protein: time-dependent concordance and discordance between
human muscle protein synthesis and mTORC1 signaling. Am J Clin
Nutr. 2010;92(5):1080-1088. doi: 10.3945/ajcn.2010.29819

56. Kondrup J, Rasmussen HH, Hamberg O, Stanga Z. Nutritional
risk screening (NRS 2002): a new method based on an analysis
of controlled clinical trials. Clin Nutr. 2003;22(3):321-336. doi:
10.1016/s0261-5614(02)00214-5

57. Heyland DK, Dhaliwal R, Jiang X, Day AG. Identifying critically
ill patients who benefit the most from nutrition therapy: the
development and initial validation of a novel risk assessment tool.
Crit Care. 2011;15(6):R268. doi: 10.1186/cc10546

58. Rahman A, Hasan RM, Agarwala R, et al. Identifying critically-
ill patients who will benefit most from nutritional therapy: Further
validation of the ‘modified NUTRIC' nutritional risk assessment tool.
Clin Nutr. 2016;35(1):158—162. doi: 10.1016/j.clnu.2015.01.015

59. Arabi YM, Aldawood AS, Al-Dorzi HM, et al. Permissive
underfeeding or standard enteral feeding in high- and low-
nutritional-risk critically ill adults. Post hoc analysis of the PermiT
Trial. Am J Respir Crit Care Med. 2017;195(5):652—662. doi:
10.1164/rcem.201605-10120C

60. Sarwal A, Parry SM, Berry MJ, et al. Interobserver reliability
of quantitative muscle sonographic analysis in the critically
ill population. J Ultrasound Med. 2015;34(7):1191-1200. doi:
10.7863/ultra.34.7.1191

61. Looijaard WG, Dekker IM, Stapel SN, et al. Skeletal muscle quality
as assessed by CT-derived skeletal muscle density is associated with
6-month mortality in mechanically ventilated critically ill patients.
Crit Care. 2016;20(1):386. doi: 10.1186/513054-016-1563-3

62. Deane AM, Dhaliwal R, Day AG, et al. Comparisons between
intragastric and small intestinal delivery of enteral nutrition in
the critically ill: a systematic review and meta-analysis. Crit Care.
2013;17(3):R125. doi: 10.1186/cc12800

63. Heyland DK, Dhaliwal R, Lemieux M, et al. Implementing
the PEP uP protocol in critical care units in Canada: results of a
multicenter quality improvement study. JPEN. 2015;39(6):698-706.
doi: 10.1177/0148607114531787

64. Peterson SJ, Tsai AA, Scala CM, et al. Adequacy of oral intake
in critically ill patients 1 week after extubation. J Am Diet Assoc.
2010;110(3):427-433. doi: 10.1016/j.jada.2009.11.020

65. Rowles A, Langan A, Bear DE. SUN-P019: oral intake and
appetite in the intensive care unit. Clin Nutr. 2016;35 (Suppl 1):S51.
doi: 10.1016/S0261-5614(16)30362-4

66. Chapple LS, Deane AM, Heyland DK, et al. Energy and protein
deficits throughout hospitalization in patients admitted with a
traumatic brain injury. Clin Nutr. 2016;35(6):1315-1322. doi:
10.1016/j.clnu.2016.02.009

67. Connolly B, Hart N, Williamson P, Blackwood B. Development
of a core outcomes set for trials of rehabilitation following critical
illness. 2013.

68. Turnbull AE, Sepulveda KA, Dinglas VD, et al. Core domains for
clinical research in acute respiratory failure survivors: an international
modified Delphi consensus study. Crit Care Med. 2017;45(6):
1001-1010. doi: 10.1097/CCM.0000000000002435

7



172

REVIEWS

69. Turnbull AE, Rabiee A, Davis WE, et al. Outcome measurement
in ICU survivorship research from 1970 to 2013: a scoping review
of 425 publications. Crit Care Med. 2016;44(7):1267-1277. doi:
10.1097/CCM.0000000000001651

70. Heidegger CP, Berger MM, Graf S, et al. Optimisation of energy
provision with supplemental parenteral nutrition in critically ill
patients: a randomised controlled clinical trial. Lancet. 2013;
381(9864):385-393. doi: 10.1016/S0140-6736(12)61351-8

71. Arabi YM, Casaer MP, Chapman M, et al. The intensive care
medicine research agenda in nutrition and metabolism. Intensive
Care Med. 2017;43(9):1239-1256. doi: 10.1007/s00134-017-4711-6
72. Connolly BA, Jones GD, Curtis AA, et al. Clinical predictive
value of manual muscle strength testing during critical illness:
an observational cohort study. Crit Care. 2013;17(5):R229. doi:
10.1186/cc13052

Vol 2 (3) 2021

D0l https://doiorg/10.17816/clinutr96169

Clinical nutrition and metabolism

73. Walsh TS, Salisbury LG, Merriweather JL, Boyd JA, Griffith DM,
Huby G, Kean S, Mackenzie SJ, Krishan A, Lewis SC, et al. Increased
hospital-based physical rehabilitation and information provision
after intensive care unit discharge: The RECOVER Randomized
Clinical Trial. JAMA Intern Med. 2015;175(6):901-910. doi:
10.1001/jamainternmed.2015.0822

74. Jones C, Eddleston J, McCairn A, et al. Improving rehabilitation
after critical illness through outpatient physiotherapy classes and
essential amino acid supplement: a randomized controlled trial.
J Crit Care. 2015;30(5):901-907. doi: 10.1016/j.jcrc.2015.05.002

75. Latronico N, Herridge M, Hopkins RO, et al. The ICM research
agenda on intensive care unit-acquired weakness. Intensive Care
Med. 2017;43(9):1270-1281. doi: 10.1007/s00134-017-4757-5

76. Heyland DK. Nutrition and Exercise in Critical Illness (NEXIS).
(NCT03021902). 2016. Available from: www.clinicaltrials.gov.




