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Pe3rome

B mocnenHee mecsaTrsieTHie CHI3M/IACHh TOCTUTAIbHAS JIETATBHOCTD OOJIBHBIX B KDUTHYECKIX COCTOSI-
HUAX. OIIHOBpeMeHHO YBEJINYNJIOCH YHUCJIO ITAallTUEeHTOB, Y KOTOPBIX ObLI JAUarHoCTUPOBAH CHHIPOM «[Tocse
NurencusHoil Tepanuu» (ITUT-cungpom), popMupoBaHHe KOTOPOIO IPUBOAUT K CHUKEHUIO KayecTBa
SKU3HU 60JILHLIX, BBINTMNCAHHBIX U3 CTAllOHAapa. OIIHI/IM 13 HanboJIee BayKHbBIX KOMIIOHEHTOB, ITPENATCTBYIO-
mux pa3sutuio [INT-cuaapoMa, ABJIsAeTCA HyTPUTUBHAA OAIEPIKKA.

Ilesis 0030pa: TOKa3aTh HEOOXOANMOCTE TH(depeHIIPOBAHHOTO MOAX0Ia K HYyTPUTUBHOH IO IepsKKe
OOJIBHBIX B KDUTUYECKUX COCTOSHUAX Ha dTallax JedeHns U peadnInTaIm.

N3 6os1ee 200 mepBUYHO OTOOPAHHBIX ICTOYHUKOB JIUTEPATYPHI U3 PA3JIMYHBIX 0a3 TaHHBIX (Scopus, Web
of science, PUHII u 1p.) I/is1 aHA/IM3a OCTAaBUJIX 82 UCTOYHUKA, B OCHOBHOM 3a ITocjiequue 5 jieT. boJsiee paH-
HHE Hy6JII/IKaIlI/II/I HICIIOJIb30BAJIA ITPU COXPAHEHUHU UX aKTyaJIbHOCTHU NJIA KJIMHUIIUCTOB.

B 0630pe mpesicTaBIeHbl JaHHBIE O peaTbHOM MPaKTUKE IPOBEIeHN I HyTPUTUBHOM IOAIEPIKKHU Y 60JIb-
HBIX B KDUTHYECKUX COCTOSTHUAX. [IomuepKrBaeTCs, 9YTO B OOJIBIITMHCTBE CJIydaeB 10 Hadasa JedeHus He
OIIEHMBAETCS PUCK HyTPUTUBHOM HEJJOCTaTOYHOCTH, a IOTPEOHOCTH B O€JIKe ¥ 9HEPTUH YAOBIETBOPSIOTCSA
He I0JIHOCThI0. Ha ocCHOBaHUU CTaIUIHOCTY TeUYeHUsI KPUTUYECKOT'O0 COCTOSIHUA MIPeCcTaBJIeH alTOPUTM
NIpOBeJeHUs] HyTPUTUBHOU NOAIEPKKU.

3akrrouenne. CoBpeMeHHbI€e II0IX0bI K 00eciedeHnIo 00TbHBIX B KPUTHYECKOM COCTOSTHUH HYTPHEH-
TaMH1 1 aHeprI/Ieﬁ npegycMaTpuBaloOT rpaganyio Ha3Ha4YeHus HyTpHTHBHOfI IoaaepsKKU B 3aBUCUMOCTH OT
crangny 3abosieBaHuA. AKIIEHT JelaeTcsl Ha TOCTENEHHOM JOCTHKeHUH IIeJIeBbIX 3HaYeHNH Oeska 1 9Hep-
Ty, IPpEeMylIeCTBEHHOM HCII0JIb30OBAHNHN O9HTEPAJIbHOI'O crocoba QOCTAaBKU MUIIIEBLIX KOMIIOHEHTOB, I1pe-
€MCTBEHHOCTH B IIPOBEOECHUN HyTpI/ITPIBHOfI OO PKKU MEX Iy OTOCJIEHUAMH, a TAKKe TOCIUTAJIbHBIM U
aMOyIaTOPHEIM dTaraMu JedeHus. Tako# moaxo T03BOJIAET He TOJBKO ONITUMHU3NPOBATh PE3YJIBTaThl OKa-
3aHUA IIOMOIITU aTou KpaﬁHe TSOKEJION KaTeropuu NalveHTOB, HO 1 CHU3UTHb BBIPAKEHHOCTDb U NJIUTEJIb-
HOCTB nIpossJienusa [ TN T-cungpoma.

Knrouesvte crosa: Kkpumuyeckoe coCmosiHue; HympumusHas noddepaicka; ITUT-cundpom

Summary

Hospital mortality in critical illness has decreased over the last decade. At the same time, there has been
an increase in the number of patients diagnosed with post-intensive care syndrome (PIT-syndrome) which re-
duces the life quality after discharge. One of the most important components preventing the development of
PIT syndrome is nutritional support.

The aim of the review is to highlight the need for a differentiated approach to nutritional support of criti-
cally ill patients during their treatment and rehabilitation.

Among more than 200 primary sources of literature from various databases (Scopus, Web of science, RINC,
etc.), 82 sources mainly published in the last 5 years were selected for review. Earlier publications maintaining
clinical relevance were also included into the analysis.
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The review presents data on real practice of nutritional support in critically ill patients. In most cases, the
risk of nutritional deficiencies is not assessed before treatment, and protein and energy requirements are not
fully met. The algorithm of nutritional support is provided based on the phases of critical illness.

Conclusion. Contemporary approaches to the nutrient and energy provision to critically ill patients suggest
the differentiated nutritive support prescription depending on the disease stage. The emphasis is made on
gradual achievement of target values of protein and energy provision, priority of enteral administration of nu-
trients, continuity in nutritional support between departments, as well as hospital and outpatient treatment
periods. This approach allows both optimization of medical care for this extremely challenging category of pa-
tients and a reduction in the severity and duration of the PIT syndrome.

Keywords: critical illness; nutritional support; PIT syndrome
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BBenenue

3a mocJieqHee NecATUeThe OTMeYeH Mpo-
rpecc B JieYeHUU OOJbHBIX B KPUTHUUYECKUX
cocrosiHusax (KC). HauboJsiee meMOHCTPaTUBHBIM
MOATBEPIKIAEHUEM 9TOTO YTBEPYKIEHUs SABJIAETCA
CHUMJKEHNE T'OCITUTAIbLHON JIeTaJIbHOCTHU ITareH-
TOB C CETICUCOM. B peTpoCneKTUBHOM HCCJIeJ0Ba-
Huu ¢ 2000 1m0 2012 robl 6IIH TPOAHATU3UPOBA-
HBI ucTopum 60se3HU 101064 manmeHToB U3 171
OT/eJIEHUSI peaHUMAIU 1 THTEHCUBHOU Teparnuu
(OPUT) [1]. [ToxasaHO, YTO JIeTAaJILHOCTH CHU3U-
Jack ¢ 35% (95% CI, 33,2-36,8) no 18,4% (95% CI,
17,8-19,0, p<0,001), TOgOBOI TeMIl CHUYKEHUS
coctaBua 1,3%. Takasgs quHaMHKa HE MOYKET He
pazoBaTh.

OpHako, mpu OJIMKAUIIIEM PacCMOTPEHUU
KapTHUHA HE CTOJIb ONTUMUCTUYHA. BOJIBIIIUHCTBO
[MallMEeHTOB I10CJIe BBIIIMCKYU U3 CTalliOHapa HY K-
MaloOTCsS B JJIUTEJLHON peaduIuTalluiid U UMEIOT
cTolikue (pyHKIMOHaIbHbIe HapylleHus [2]. [oBo-
pUTH 00 UX MOJIHOM BBI3JOPOBJEHUN HE IIPUXO-
nutcs. Tak, B cucTreMaTiieckoM 0030pe, ony0Jiu-
koBanHOM Hopkins R. u coaBt. B 2017 T,
MIPUBOJATCA JaHHbIe, YTO 7-85% BBIKUBIIUX
nanueaToB OPUT uMeroT TPyLHOCTH C BBIIIOJIHE-
HHUEM TaK Ha3bIBAEMbIX HHCTPYMEHTAIbHBIX Jeii-
CTBUM, KOTOPbIE SIBJISIOTCS YaCThIO TIOBCETHERB-
HON JesTeJbHOCTH [3]. B aHIIOA3BIYHON
JuTepaTrype HMeeTCsl CIellUaJbHbIA TepMUH
Instrumental Activities of Daily Living (IADL).

K IADL otHOCsiTCSL paboTa 1o 10My, paciopsi-
sKeHMe JIMYHBbIMU CpeJICTBAMM, COBEpPILIEHUE ITIOKY-
MOK B MarasnHax, HPUTOTOBJIEHUE TTUIIH, TOJIb30-
BaHue Tejge)OHOM; B HMX OCHOBe JiesKar
KOTHUTUBHBIE U (prsnueckue HapylieHus (3, 4]. Y
4JacTu nnanueHToB IDAL co BpeMeHeM perpeccupyor.

B kauecTBe mpuMepa npuBejieM O0JBHBIX C
OCTPBIM PECIMPATOPHBIM JUCTPECC-CUHAPOMOM
(OPIC) [5]. [Tocse BBINKUCKY M3 CTalMOHApa y HAX
JUarHOCTUPYIOT HapyllleHue (hU3NYeCKUX U Hell-
POKOTHUTUBHBIX (PYHKIIUI ropasfo yalile, 4yeMm
JIbIXaTe/IbHble HapylleHus. B TeyeHne nnTesib-
HOT'0 BpeMeHU HaOJII0IAI0TCs SIBJIEHUST MUOTIATHH,
MOJIMHEeUpOoIaTuy, caabocTb U yTOMJIIEMOCTb.
[Ipruem HepeIKO 3TU U3MEHEHUsI peruCTpUPYIOT-

Cs ¥ 4epes 5 JIeT.

Introduction

Over the last decade, there has been progress
in the treatment of critically ill patients demon-
stratable by reduction of hospital mortality in sep-
sis patients.

In a retrospective study from 2000 to 2012, the
case records of 101,064 patients from 171 intensive
care units (ICU) were analyzed [1]. The mortality
rate was shown to decrease from 35% (95% CI,
33.2-36.8) to 18.4% (95% CI, 17.8-19.0, P<0.001),
the annual rate of decrease was 1.3%. This trend is
quite encouraging.

However, the situation is not so optimistic at
a closer look. Most patients need long-term reha-
bilitation after discharge from hospital and have
persistent functional disorders [2]. Needless to say,
complete recovery remains out of question. Thus,
a systematic review published by R. Hopkins et al.
in 2017 indicates that 7-85% of survived ICU pa-
tients have difficulties in performing the instru-
mental activities of daily living (IADL) [3].

Instrumental activities of daily living include
household chores, financial management, shop-
ping, cooking, using the phone and can be impaired
due to cognitive and physical disorders [3, 4]. In
some patients, impaired IADL subside over time.

Patients with acute respiratory distress syn-
drome (ARDS) can serve as an example [5]. After dis-
charge from hospital they are diagnosed with im-
paired physical and neurocognitive functions much
more often than respiratory disorders. Myopathy,
polyneuropathy, weakness and fatigue are observed
for along time and often persisted after 5 years.

Thus, in patients who have suffered from
ARDS, cognitive impairment is seen in 70-100% of
cases at the time of discharge, in 46-80% after 1
year, and in more than 20% of cases after 5 years. A
rhetorical question arises: «Do we create sur-
Vivors... or victims»?

In 2012, the term post-intensive care syn-
drome (PICS) was approved to characterize disor-
ders occurring in patients who survived critical ill-
ness and were discharged from hospital [6].

The PICS encompasses somatic, neurological
and socio-psychological consequences of ICU stay
affecting patient's daily life [7, 8].
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Tak y 6osabsBIX, nepenecmmx OPJIC, Ha
MOMEHT BBIIHACKA KOTHUTWUBHBIE HapyllIeHU:
BBIABJIAIOT B 70-100% cay4aes, yepes 1 rog — B
46-80%, uepes 5 et > 20%. Bo3HUKaeT puTopu-
YEeCKHUU BOIIPOC: «...CO3J]a€M MbI BBIKUBIIUX ...
WJIN YKEPTB»?

B 2012 r. ny1s1 0003HAYEHU ST HAPYIIIEHU, BO3-
HUKAIOIMNX Y 00JbHBIX, TepeHecux KC v BeImu-
CaHHBIX U3 CTAIlOHAapa, ObLJI COTJITACOBAH TEPMUH
Post-Intensive Care Syndrome (PICS) [6]. B pyccko-
SI3PIYHOUN JIMTepaType OH IIOJy4YMWJl Ha3BaHUE
[MUT-cunnpom — cuaapom «Ilocae MHTeHCUBHOM
Tepanmu». [INT-cuHAPOM 00bEAMHSIET COBOKYII-
HOCTbH OTPaHUYNBAIOIINX I0BCEIHEBHYIO KU3Hb
HaneHTa COMAaTU4YeCKUX, HEBPOJIOTUYECKUX U
COIIMAIbHO-IICUX0JIOTUYECKUX MOCJIEICTBUM TTpe-
owpIBanuA B ycsoBusx OPUT [7, 8].

CytiecTByeT 60JIBIIIOE KOJTUYECTBO MyOTHKA-
YK, KacawIuxcsa NpoUIAKTUKA U JeUYeHUs
[MNT-cuagpoma. OmHako, omHON W3 HauboJiee
Ba)KHBIX M MAJIO3aTPATHBIX CTPaTErnii MpeioTBpa-
1IeHVs U YyCTPAHEeHUs IOCIeACTBUI 3TOT0 COCTOSI-
HUsA ABJIAETCA HYTPUTHUBHaA noppepskka (HII)
oonpaBIX B KC Ha Bcex gramax Kypanmuu — OT
MoMeHTa rocnuTaausanuu B OPUT 1o okoHYaHUsI
peabuuTtarum [9].

BMmecte ¢ TeMm, pe3ysabTarbl NIPOBENEHHBIX
HCCJIEIOBAaHUI CBUAETETbCTBYIOT, YTO OOJIBHBIE B
KC He noJsty4aoT JOJIKHOIO KOJIM4YeCTBAa 9HEPTUU
u 6esTKa 1, Kak CJIe[ICTBYE, YBETUYNBAIOTCS TTOKa-
3areJsiu JjetajabHocTH [10-12]. Zusman O. 1 coaBT.
B PETPOCIIEKTUBHOM KOTOPTHOM HCCJIEJOBAHUU
COTIOCTABMJIM KOJTTYECTBO 9HEPTUHU, HEOOXOIUMOE
naiyeHTaM COIaCHO HeNpPsIMOW KaJIOpUMETPUH,
7 (haKTUUECKH MMOTyIeHHOE O0JbHBIMH, a TAKIKeE
Ha3HaueHne O6enka y 1171 6oaprOTO B KC [13].
YCTaHOBUJIH, YTO HEAOCTATOYHOE IIOCTYILJICHHUE
OeJika 1 9HEPTUH B IIpOIlecce JieueHUsI 00JIbHBIX B
KC acconumpoBaHO C YyBeJUWYEHHUEM pHCKa
JeTaJbHOr0 HMcxonma. Kpome TOro, mo MHEHUIO
aBTOPOB B OOJIBIITMHCTBE UCCJIEJOBAHUH MCIIOJTh-
30BaAJINCh pacyeTHbIE IIOKa3aTesH, YTO B YCJIO-
BUSIX Te(pUINTA TaHHBIX 00 UCTUHHBIX ITOTPEeOHO-
CTAX B 9HEPTUM YaCTO COMNPOBOKIAETCH
HeNpaBUJIbHBIM rTogoopom HIT.

B cBA3M C 9THMM, MHTEpPECHBI pe3yJIbTaThl
ONHOJHEBHOI'O ayAuTa, IPOBOOUBIIErOCS pa3 B
rog B riepuon ¢ 2007 o 2013 rogbl 1oy Ha3BaHUEM
«HYTPULIMOHHBIN neHb B OPUT» [14]. B uccueno-
BaHMe ObLJIO BKJIOYEHO 9777 manueHToB u3 46
crpaH. ComiacHO IIPOBEIEHHOMY aHKETUPOBAHUIO
YCTAHOBJIEHO, YTO OOJBIIMHCTBO MAIlEHTOB HE
110JIy4aoT AOJIKHOIO KOJIMYeCTBa 9HEePTUH, pac-
JeT HeoOXOIMMOTO YKCJIa KaJOPUH IIPOBOIUIICS
0e3 yueTa maeaabHOro Beca nanuenTa. Okosio 40%
0OJTbHBIX HE KOPMUJIH B 1-€ CYyTKU MPeObIBAaHMS B
OPUT. ABTOpPBHI JesialoT BHIBO/I, YTO Ha3HA4YEHUE
HIT He ocHOBBIBaeTCs Ha AEHCTBYIOIINX KJIUHUYE-
cKkux pekoMmeHaanysx. HI1 B 60JIbITMHCTBE Cy4a-

Many publications are available concerning
prevention and treatment of PICS. However, one of
the most important and cost-effective strategies to
prevent and control the consequences of this condi-
tion is the nutritional support (NS) of critically ill pa-
tients at all stages of care, from the moment of hos-
pitalization in ICU to the end of rehabilitation [9].

At the same time, the results of the research
show that critically ill patients do not have proper
energy and protein provision and, as a result, mor-
tality rate increases [10-12]. O. Zusman et al. in a
retrospective cohort study compared the required
(according to indirect calorimetry) and actually ob-
tained energy, as well as protein intake, in 1171 crit-
ically ill patients [13]. Insufficient protein and en-
ergy intake in critically ill patients were found to
associate with increased risk of death. Besides, ac-
cording to the authors, most studies used calcu-
lated indicators, which are often misleading and
can result in inappropriate selection of NS.

In this regard, the results of a one-day audit
conducted once a year in the period from 2007 to
2013 and entitled «Nutritional day in ICU» are quite
relevant [14]. The research included 9777 patients
from 46 countries. According to the survey, the ma-
jority of patients were found not to receive the re-
quired energy provision, the calculation of the re-
quired calories was performed without taking into
account the ideal weight of the patient. About 40%
of patients were not fed on the first day of ICU stay.
The authors conclude that NS prescription is not
based on current clinical guidelines. In most cases,
the NS remains pro forma prescribed not affected
by the patient's body weight and the nature of dis-
ease, and is commonly reduced to a certain con-
stant calorie level.

There are few studies that assess the quality
of NS after transfer from ICU. Particularly inter-
esting is the paper by E. Ridley et al. analyzing the
protein and energy consumption in patients
transferred from ICU to the relevant depart-
ments [15]. Patients were found to be prescribed
1238 [869-1813] kcal and 60 [35-89.5] g protein.
However, according to indirect calorimetry re-
sults, 1982 [1843-2345] kcal were required. Oral
delivery of nutrients was predominant. The nutri-
tion received by the patients was clearly insuffi-
cient for complete rehabilitation.

Therefore, most publications indicate that crit-
ically ill patients often do not receive adequate NS
at all stages of treatment [16, 17]. In 2019, the Euro-
pean Society of Clinical Nutrition and Metabolism
(ESPEN) guidelines were published, attempting to
fill knowledge gaps and focus clinicians' attention
on key issues of protein-energy deficiency [18].

Purpose of this review is to highlight the need
in a differentiated approach to nutritional support
for critical illness patients at the treatment and re-

habilitation stages.
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eB (popMaIM3MpOBaHa, He 3aBUCUT OT Beca TeJjia
ManyeHTa v xapakTepa 3aboJieBaHus U OTpaHude-
Ha olIpefieJIeHHbIM, 4acTO (DMKCUPOBAHHBIM YPOB-
HEM KaJlopuil.

HccnemoBaHuii, orleHUBaONINX KayecTBo HIT
nocyie nepesoga u3 OPUT, nemuoro. Tem naTEpEC-
Hee niyosimkarus Ridley EJ v coBT., B KOTOpO#i aHa-
Ju3upyeTcs morpebsieHre Oesika W IHEPTHU Y
MaIueHTOoB, nepeeieHHbIX 13 OPUT B mpoduiib-
Hoe oTnesieHue [15]. BbLIo MoKa3aHo, YTo 00JIbHBIM
Ha3HadaJsu 1238 [869-1813] kkaJua u 60 [35-89, 5] r
Oeska. ITpu 9TOM COTVIAaCHO pe3ysIbraTaM HEmpsiMOi
KaJIOpuMeTpuH TpeboBasioch 1982 [1843-2345] KkaJl.
[TpeobiragatouM ObLT TEPOPATBLHBIA CIIOCOO
JOCTaBKM IIATaTeJbHBIX BemecTB. I[losrygaemoe
ManreHTaMu TUTaHue OBIIO0 TBHO HEOCTATOYHBIM
IIJTs1 TIOJTHOTIEHHOH peaduInTaIim.

Takmm 06pa3oM, 6OJTBIIMHCTBO MTyOTUKATIAI
CBUJETEJILCTBYIOT, UTO 3a4acTyio 6obHBIE B KC
He IoJsyvyaroT anexkBaTHou HII Ha Bcex aramax
KypaIyu 3TOH KpalHe TAKeI0H KaTeropun 60J1b-
HBIX [16, 17]. B 2019 roay 66111 OyOJIMKOBAHBI
peroMeHanuy EBponerckoro ooIecTsa KINHT-
yeckoro nuranusa u Mmeradosmuama (ESPEN), B
KOTOPBIX IPEAIIPUHATA IIOIIbITKA YCTPAHUTD I1PO-
0eJibl B 3HAHUAX U aKIEHTHPOBATh BHUMAaHUE
KJIMHUNFICTOB Ha KJIIOYEBBIX BOIIPOCax HeJIKOBO-
9HEpreTUYEeCKOM HeJ0CTAaTOUYHOCTH [18].

ITests 0030pa — TMOKa3aTh HEOOXOJUMOCTH
Iu(depeHInpoBAHHOTO NTOAX0AA K HyTPUTUBHOMN
MTONIIEPIKKH OOJTBHBIX B KPUTHYECKIX COCTOSTHUSX
Ha 9Tarnax JIeueHus U peaduInTaIum.

MeToabI O1leHKH HYyTPUTUBHOU
HEJO0CTAaTOYHOCTH

O6cyxmas HITy 6opHBIX B KC, HE0OX0mMUMO
VYHUTBIBATh, YTO B OOJIBIITMHCTBE CIy4aeB Bpayu
AHEeCTe3NO0JI0TH-PEaHNMAaTOJIOT Y BIIEPBbIE CTAJIKU-
BaIOTCA C IAalMEHTOM Ha JTarle ero II0CTyIJICeHUs B
OPUT. IlosToMy, B OT/IMYHE OT ITAIIIEHTOB B IJIAHO-
BOU XUPYpTrUM, Mbl HE MOJKEM IIOBJIUATH Ha IIpe-
MopbumHoe coctosinue 0osbHOTO. B OPUT, Kak
MMPAaBWJIO, NAIMEHT MOIMagaeT IIPA pPa3BUTUU
MOJIMOPTAaHHOM HEJIOCTATOYHOCTU Ha (pOHE OCTPOTO
3a00J1eBaHUsI MJTH 000CTPEHUS XPOHUIECKOTO [19].
Ha asTom arame mpeacTraB/isieTcsi HEOOXOIUMBIM
MTPOBECTY CKPUHUHT MHIIIEBOTO CTaTyca 00JBHOTO,
T. K. 3TO II03BOJIAET OOBEKTUBU3UPOBATH €r0
COCTOsIHME M aKIEeHTHpyeT BHHMaHWe Bpada Ha
HeobOxomuMocTu npoBeneHusi HII. YcraHoBJeHO,
YTO CKPUHUHT II0O3UTUBHO CKA3bIBACTCS HA PE3YJIb-
Tarax JIeUeH!sI peaHNMaIlOHHBIX O0JIBHBIX [20].

JJ11 OLleHKY HYTPUTHUBHOI'O PUCKA HUCIIOJIb-
3yeTCsI HeCKOJIBKO IIKaJI, Yallle BCero ylloOMUHAIOT
NRS-2002 (Nutritional Risk Screening), npenJio-
skeHHy10 ESPEN, n mkany NUTRIC [21-23]. Onn
MPUHIONIAAIBHO PAa3INYaIOTC MEKRIY COOOM: B
MEePBOU MIKaJe aKIeHT JeJIaeTcs Ha TT0Ka3aresu,

Assessment of Nutritional Deficiency

When discussing NS in critically ill patients,
one must take into account that most ICU doctors
first encounter a patient on admission to ICU.
Therefore, unlike with the elective surgery patients,
we cannot intervene in the preexistent condition of
the patient. As a rule, a patient is admitted to ICU
due to multiorgan failure caused by acute disorder
or exacerbated chronic one [19]. At this stage, it
seems necessary to perform a screening of the pa-
tient's nutritional status, as it allows to objectively
assess the patient's condition and focus the doc-
tor's attention on the need for NS. Screening has
been found to have a positive effect on the treat-
ment results in intensive care patients [20].

Several scales are used to assess the nutritional
risk, most common of them being NRS-2002 (Nutri-
tional Risk Screening), proposed by ESPEN, and
NUTRIC [21-23]. They are fundamentally different
from each other: the first scale focuses on indicators
characterizing nutrition, while the second relies on
assessment of patient's condition severity. There is
no single opinion on which scale is optimal.

A paper dealing with the nutritional status as-
sessment of 120 critically ill patients showed that
NRS-2002 is more sensitive and specific for the de-
tection of nutritional risk [23]. However, another
paper, after having studied 312 patients, reports the
advantages of the NUTRIC scale [21]. Thus, further
studies on the choice of a scale to assess the risk of
nutritional deficiency in intensive care patients are
required [22].

In critically ill patients, several vulnerable pe-
riods associated with metabolic disorders/abnor-
malities requiring different approaches to nutrient
and energy supply, can be identified [9, 18]. These
include stay in ICU, comprising acute (1-4 days)
and subacute (> 5 days) phases, period after trans-
fer to the relevant department (post-ICU), and
post-discharge and rehabilitation period (outpa-
tient period).

The new approaches to assessing the effective-
ness of NS should also be noted: now its adequacy is
also linked to the rehabilitation results [24, 25]. In-
deed, earlier the emphasis was placed on the mor-
tality rate (ICU, inpatient, 30, 60, 90 days after the
disease onset), the duration of the patient's mechan-
ical ventilation period, rate of infectious complica-
tions. Now new criteria have been added including
functional outcomes, muscle weakness, etc. [9].

Principles of Nutritional Support
in Critically I1l Patients

The modern strategy of NS in critically ill pa-
tients suggests:

1. early start of enteral feeding (EF), if there
are no limitations;
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XapakTepuaylolliye NUTAHUE, a BO BTOPOU — Ha
METOMbI OLIEHKH TSMKECTH COCTOSIHUS 00JIbHOIO.
EnnHOM TOYKM 3peHus, Kakas MIKaja sIBJseTCs
ONITUMATLHOM, He BHIpaboTaHo.

B ogHO¥ 13 yOIMKAaMii Ha OCHOBE aHA/IN3a
HyTpUTUBHOTO cTaryca 120 6osbHBIX B KC OB1710
rokasano, 4To NRS-2002 o6stamaeT 60J1bITIEH YyB-
CTBUTEIBHOCTHIO U CIIEITU(PUIHOCTHIO B OTHOIIIE-
HUHY BBISABJICHUS HYyTPUTUBHOIO pUcKa [23]. OnHa-
KO B JPYro¥ MyOJIMKAIIAY ITOCJe 00C/IeT0BaHNSs
312 manmeHTOB COOOIAETCSA O MPENMYIIECTBaX
mkansl NUTRIC [21]. Takum 06pas3om, TpebyroTest
IanbHeHIe WCCIeqOBaHUs BbIOOpaA IIKAJIbI,
MMO3BOJIAONIEeN Haubojiee TOYHO ONpPeNeUTh
PUCK BOSHUKHOBEHUSI HYTPUTUBHOU HEJJOCTATOY-
HOCTH Y peaHUMAIMOHHBIX O0JIBHBIX [22].

VY 6oapubix B KC, mpuMmennTeasruo k HII,
BBIJIEJIAIOT HECKOJIBKO MEPUOI0B, CBA3aHHBIX C
MeTaboIMYecCKUMI HapyIIeHUs MU/ I3MeHEeHU I -
MM ¥ TPeOYIOIMMY pa3IMYHBIX TTOJXO00B K obec-
Ie4eHUI0 HyTpueHTaMu U aHeprueii [9, 18]. K Haum
otHOCAT: mpebbBanne B OPUT — octpas (1-4
IIHs1) 41 TIogocTpas (> 5) guelt (pasbl, BpeMs rocje
nepeBoga B TNpoduMIbHOE OTjAeeHue (moce-
OPHT) u mepuon nocJe BEINUCKA U3 CTAIlMOHapa
¥ TIPOBENIEHUsT PeadUIUTAIIMOHHBIX MEPOIIPUSI-
TUH (IIoCcJ/Ie-cTaloHapa).

Tak:ke He0OXOMMMO 0OPATUTHL BHUMAaHUE Ha
HOBBIE TOJX0/IbI K o1leHKe adderTruBHOCTH HIT:
Ternepb €e aJeKBATHOCTb CBSA3BIBAIOT €Ile U C
pesysibraramMu peabunauranuu [24, 25]. [leficTBU-
TeJIbHO, paHee JesJaii aKI[eHT Ha MOKa3aTesasIx
geraabHoctu (OPUT, crammonap, 30, 60, 90 qHei
mocje Hadaja 3aboJseBaHHsA), OJIUTEJIbHOCTHU
HaXOKJIeHUsI 00JTbHOTO HAa ICKYCCTBEHHOH BEHTH -
asuuu Jjierkux (MBJI), kosimuecTBe WHQPEKITUOH-
HBIX OCJIO)KHeHUU. Tereph MOGABUJINCH HOBBIE
KpuTepuu: PyHKIIMOHAIbHbIE NCXObI, HAJINYNE
MBIIIIEYHON c1a00CTh U T. 1. [9].

I pUHIUIBI TPOBEAEHU HYyTPUTHBHOM
nmoAAep:kKH y 00a16HbIX B KC

CoBpemeHHasa Taktuka nposegenus HII y
6oabHBIX B KC mpeycmarpuBaer:

1. paHHee HaYaJI0 3HTEPAJBHOTO NMUTAHUS
(9I1), ecsin HET OTPAaHUYEHUH;

2. OILIEHKY IOTPeOHOCTEN B 9HEPTUH C IIOMO-
b0 HETIPSIMOU KaJIOPUMETPHUH;

3. OpU HEBO3MOKHOCTH IIPOBEIEHUS HETIPsI-
MO¥ KaJIOpUMETPUU TOJKHBIM cuuTalT 70% oT
pacyeTHOU BeJTUYMHBI 9HEPTUU;

4. IOCTEIIEHHOE yBeJIMYEHHe KOJNYecTBa
OeJsika U 9HEePTUH B TeYEHUE MePBBIX 4-X THEH C
mrarom 25% B JIE€Hb;

5. B KOHIIE OCTPOH (Da3bl 11e/IbI0 Ha3HAUYEHUST
Oesika M 9HEPTUU SIBJIIOTCSI, COOTBETCTBEHHO,
nokasaresu 1,3 r/kr/cyt u 100% (70%) xkxan B
3aBHCHMOCTHU OT MeTO/a OlleHKU;

2. assessment of energy needs using indirect
calorimetry;

3. ifindirect calorimetry is not available, 70%
of the estimated energy value is considered appro-
priate;

4. gradual increase of protein and energy intake
during the first 4 days with a 25% increase per day;

5. at the end of the acute phase, the target
protein and energy values are 1.3 g/kg/day and
100% (70%) kcal, respectively, depending on the as-
sessment method;

6. later, as the patient recovers, the energy
provision should increase from 20-25 kcal/kg/day
(125% of measured or estimated values post-ICU)
to 25-35 kcal/kg/day (150% of measured or esti-
mated values post-ICU), while protein supply
should increase to 1.5-2.0 and 2.0-2.5 g/kg/day re-
spectively in some diseases [9, 18].

Enteral Nutrition
in Critically I1l Patients

According to ESPEN guidelines, the NS should
be started with early enteral nutrition (EEN), which
has advantages compared to delayed enteral nutri-
tion and early parenteral nutrition (EPN) [18], for
ICU patients. It is reasonable to start EEN in criti-
cally ill patients within the first 48 hours of admis-
sion to ICU (preferably within 24 hours). Early en-
teral nutrition is associated with fewer infectious
complications, faster recovery of gastrointestinal
functions and immune status. However, early en-
teral nutrition can be delayed by several factors.

Early enteral nutrition cannot be initiated if
signs of intestinal obstruction are present. It should
be postponed in abnormal splanchnic circulation
due to intestinal ischemia, shock, compartment
syndrome. Absorption of nutrients in the intestines
increases oxygen and energy consumption and can
promote progression of intestinal wall ischemia.
Also, EEN is avoided in gastrointestinal bleeding,
because it hampers endoscopic visualization of le-
sions. If increased residual gastric volume (> 500 ml
per 6 h) is present, EEN is not provided. At the same
time, to resolve this issue one can try using proki-
netics and postpyloric feeding.

Early enteral nutrition is also controversial in
patients with shock. It is suggested that EEN can be
started after initial stabilization of hemodynamic
parameters prior to the withdrawal of vasopres-
sors [26, 27]. In the NUTRIREA-II study the patients
with shock were noted to have increased risk of
splanchnic ischemia and gastrointestinal obstruc-
tion caused by premature EN [28]. However, the
subsequent post hoc analysis revealed that on Day
3 citrulline levels were higher in patients receiving
EEN than in those on parenteral nutrition [29]. Cit-
rulline level is regarded as a marker of enterocyte
condition, therefore the authors conclude about
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6. B IaJibHENIIIEM, 10 Mepe BOCCTAHOBJIEHUS
IMalyeHTa, JOCTaBKa 9HEePIUM YBEJMYUBACTCA C
20-25 krana/kr/cyr (125% OT m3MepeHHBIX WU
pacueTHbIx 3HaueHuu mocae OPUT) mo 25-35
KKaJI/Kr/cyT (150% OT n3MepeHHbIX U/ pacdeT-
HBIX 3HAYEHU IMoCjIe-CTalmoHapa), a 6esrka cooT-
BeTCTBeHHO 1o 1,5-2,0 m 2,0-2,5 r/Kr/cyr npu
HEKOTOPBIX HO30J10TUAX [9, 18].

JHTepaJIbHOE IUTaHue
y 60sbHBIX B KC

Comnacuo pekomenpamnussMm ESPEN 60/IbHBIM,
HaxogsmuMcs B OPUT, HIT ieecoobpa3Ho HaYU-
HaThb ¢ panHero JII (PAII), koTopoe nuMmeeT npe-
AMYyIeCTBa B CPAaBHEHUU C OTCpOYeHHBIM Il n
paHHuM napeHTepanbHbIM nutanueM (I1I1) [18].
PIT1y 60ospHBIX B KC 11e1€C000pa3HO HAYMHATH B
nepsble 48 4 oT MOMeHTa nocrymieHusa B OPUT
(mpepmouyTuTesbHee B TeueHue 24 4). [Iposenenue
PIIl accommupoBaHO CO CHUKEHHEM 4YHCJIa
MHQEKITNOHHBIX OCJIOKHEHUH, 00Jiee OBLICTPHIM
BOCCTAaHOBJIEHUEM (PYHKIIUH YKeTyAOUHO-KUIIIeu-
Horo Tpakra (KKT) n uMmyHHOrO craryca. Bme-
CTe C TeM, pPsifi 00CTOATETHCTB MOTYT MPUBECTHU K
3aJlepsKKe Havasia panHero Jl1.

[TpoBenenue PIII HeBO3MOYKHO TIPU HAJIU -
YUY MIPU3HAKOB KUITEYHOU HETIPOXOJUMOCTH.
[TpuxonuTcsa OTKJIAABIBATH €r0 HAa4YaJjao U MpHU
HapyIIeHWH CIIAHXHUYEeCKOTo KpoBooOparlie-
HUS BCJAEACTBUE MIIEMUM KHIIEeYHUKA, II0Ka,
pPa3BUTHSA KOMIAPTMEHT-CUHApPOMA. BcackiBa-
HHe MHuTaTeJIbHbIX BeIleCTB B KHUIIeYHUKE
MOBHINIAET MOTpebaeHre KUCJI0POaa U PacXol
9HEPTHUHU U MOKET CITOCOOCTBOBATH MPOTPECCHU-
POBAHUIO UIIEMUYECKUX U3MEHEHUU B KUIIIEY-
HOU cTeHKe. Tak sxe or PIIl oTKas3hIBAIOTCA B
ycaoBusax KposoredeHus ui JKKT, T. k. npu
9TOM 3HAUYUTEJIbHO YyXYIIIAITCA YCJAOBUA
BU3yaJM3alMKU NAaTOJOTUYEeCKUX M3MeHEeHUH.
[Tpu 60JBIIOM OCTATOYHOM OO0BEME SKEJTyIKa
(> 500 mu1 3a 6 ) PIIT He npoBoauTcsa. OqHAKO,
IJIsT pellleHusI 3TOU MPOoOJIeMBbl 11eJ1ecCO00pasHo
HWCIOJb30BaTh Ha3HAYEHUE NPOKUHETUKOB U
MOCTIUJIOPUYECKOE KOPMJIEHHE.

MHOro BOmpoCOB BO3HUKAET O NIPOBeIeHUN
PIII y 60nbHBIX ¢ mOKOM. Cumnraercsi, yto PIIT
MOYKHO HaYMHATh IOCJIE HavyaJIbHOU cTabuIn3a-
MM TeMOJWHAMHMKHU [0 OTMEHbI Ba30MPECCO-
poB [26, 27]. B uccinenoanun NUTRIREA-II 661710
OTMEYEHO, YTO Y OOJBHBIX C ITOKOM HAOJIOAaeTCs
TOBBIIIIEHHBIA PUCK CIIJIAHXHUYECKOW UIITEMUU U
HenpoxogumocTtu KKT, BbI3BaHHBIU (opcupo-
BaHHbIM JII [28]. OnHako, npu nocjenyoomeM Post
Hoc ananuse BBIABJICHO, YTO YPOBEHb IUTPYJLIIN-
Ha Ha 3-U CyTKY OB BBIIIE Y OOJIBHBIX, ITOJTyYaB-
mmx PIII, B cpaBuenuu c 111 [29]. YunTeIBas, 4ToO
cozepsKaHue NUTPYJIMHA PAaClleHuBaeTCs KaK Map-
Kep COCTOSIHUS 9HTEPOIIUTOB, aBTOPHI MI€JIAI0T

the beneficial effect of REP on intestinal mucosa
even in patients with shock.

Nutritional Support
and Energy Delivery

According to the current guidelines, in the first
few days of critically ill patients should not receive
the full energy supply based on data obtained by in-
direct calorimetry or calculated by the equations.
The calculation methods are rather subjective, they
should not be taken into consideration. At first
glance, it seems ambiguous to refuse to introduce
100% calories of the required value measured by in-
direct calorimetry. However, this approach is based
on several factors. The hypermetabolic and hyper-
catabolic syndrome is known to develop under
stress-response conditions in intensive care pa-
tients [30]. With the underlying inflammatory re-
sponse, the excess energy is produced due to pro-
tein, fat and glycogen breakdown [31, 32]. Insulin
resistance associated with hyperglycemia develops.
Meanwhile, the NS cannot reduce the endogenous
energy production [33]. In addition, the risk of death
in the acute period of critical condition is known to
be minimal with the supply of 70-80% of energy of
the value calculated by indirect calorimetry [13].

In one of the first large-scale studies aimed at
finding the optimal timing of starting the PN in crit-
ically ill patients, hypercaloric feeding initiated
from the first day of ICU stay was demonstrated to
associate with increased rate of complications [34].
The authors included 4640 critically ill patients in
the study. All patients received EN, and in the 1st
group (n=2312) PN was administered from the 1st
day, and in the 2nd group (n=2328) it was initiated
from the 8th day of staying in ICU. Late initiation
of PN was associated with less infectious complica-
tions, duration of mechanical ventilation and renal
replacement therapy, and cost of treatment. Other
studies showed that episodes of hyperglycemia re-
quiring high doses of insulin were more often reg-
istered in patients with hypercaloric feeding (35,
36]. Thus, a step-by-step increase in energy delivery
by 25% per day until the target values are reached
is recommended.

Particular attention should be given to the
refeeding syndrome (RS), which develops after the
reintroduction of nutrition in patients previously
deprived of caloric intake. The pathogenesis of RS
has not been fully studied; there are many defini-
tions of this state [37]. Potentially life-threatening
electrolyte disturbances are considered to be its se-
rious manifestations. The serum phosphate level
has been proposed as the main diagnostic criterion
of RS. Hypophosphatemia (below 0.65 mmol/]) de-
veloping within 72 hours after feeding rereintro-
duction of feeding is diagnostic for RS [38]. Several
studies have shown that limiting caloric intake to
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BBIBOJI O TI0JIb3e POII [AJ1s1 CIM3UCTOM 000JIOUKU
KUIIIEYHNKA Taske Y O0JIBHBIX C IIIOKOM.

HyTpuTHBHAA OAJEPKKA
M JOCTaBKa dHEPruu

CoriacHO JeiICTBYIOIIUM PEKOMEeHIallsM, B
TepBbie HECKOJIBKO HeN pa3Butusa KC naimeHTbl
He JTOJIKHBI II0JTyYaTh 9HEPTHIO B IIOJJTHOM 00 beMe
COIVIaCHO JAHHBIM, IOJyYEHHBIM IIPU HENIPAMOH
KaJI0pUMEeTPUHN WU PACCUYUTAHHBIM 10 (popmy-
JaM. B OTHOIIIEHNH pacyeTHBIX METOIOB BOIIPOCOB
He BO3HHUKAET, OHU JOCTATOYHO CYOHEKTHUBHEL.
HeonHO3HAYHBIM, HA MEPBBINA B3WIS, ABJSETCSA
oTka3 oT BBefieHusi 100% Kajaopuil OT u3MepeH-
HOM BeJIMYMHBI IPU HENPSAMOU KAJTOPUMETPUH.
OJHaKO TaKOW TOJXOM CBSI3AH C IEJIBIM PSJA0M
¢axkTopoB. V3BECTHO, UTO B YCJIOBUSX CTPECC-
OTBeTa Y peaHUMAaIlMOHHBIX OOJTbHBIX Pa3BHUBaET-
CsI COCTOsTHHME THITepMeTabo/m3Ma-rumnepkarabo-
auaMma [30]. Ha (poHe BocmamuTesbHOU peakiiuu
MIPOUCXOIUT BhIPAOOTKA M3OBLITOYHOTO KOJIMYE-
CTBa 9HEPTHU 3a CUET pacmnanga 6eJKOB, SKUPOB,
mukoreHa (31, 32]. PasButue WHCYJIUHOPE3U-
CTEHTHOCTH aCCOIIMUPOBAHO C TUIIEPTIIMKEMUEN.
IIpu sToMm ¢ nomoiusio HII He ynaeTrca CHU3UTH
NPONYKIUIO 9HIOreHHON aHepruu [33]. Kpome
TOTO TTOKA3aHO, YTO PUCK CMEPTeJbHOTO UCXO/A B
OCTPOM TIepuOoJile KPUTUYECKOTO COCTOSTHUSA
MUHUMaJIeH npu nocraBke 70-80% sHeprum or
M3MEPEHHOU C MOMOIIbI0 METOJ0B HENPSIMOU
KajopuMmerpuu [13].

B omHO# W3 mepBBIX MacHITaOHBIX PaboT,
MTOCBAIIEHHON cpokaM HavaJsia [1I1 y 60JbHBIX B
KC, nponeMOHCTpUPOBAHO, YTO BBEeJeHNE 3HAUM -
TEeJIbHOI'0 KOJIN4YeCTBa 9HEPIUuHU C IIePBBIX CYTOK
npebbiBannsa B OPUT acconmmpoBaHo C yBesaude-
HUEM KOJIMYEeCTBa OCJOKHEeHUU [34]. ABTOPHI
BKJIIOUYMJIN B HccjiegoBanue 4640 6oabpHbIX B KC.
Bce 6osbHBIE TTOTyuanu I11, kpome Toro, B 1-id
rpynmne (n=2312) nadnadasu I1I1 ¢ 1-X cyTOK, a BO
2-11 (n=2328) — c 8-x cyTok HaxoxkaeHus B OPUT.
YcraHoBUIM, 4YTO m03aHAA wuHunuanusa [I11
CONPOBO’KJAJ/IaCh YMEHBIIIEHWEM KOJIM4YeCcTBa
UHQMEKITMOHHBIX OCJOKHEHUH, JIUTEJIbHOCTHU
NBJI u 3aMecTUTEJIbHOW TIOYEYHOU Tepamnuu,
CTOMMOCTH Jie4eHUsA. B Apyrux ucciieqoBaHUsaxX
OB1710 OTMEeUYeHO, uyTo y 00/1bHBIX B KC 1pH MOBHI-
IIIEHHOM BBEJ€HWUH dHEPTUH Yallle peTUCTPUPOBa-
JINCh 9TU30[bl TUIEPIIUKEMHUU, TPebOoBaBIIIHE
HasHauyeHNWe BBICOKUX A03 HUHCyauHa (35, 36].
TakuM 00pa3oM, B HACTOAIIINA MOMEHT PEKOMEH-
JIyeTCsI CTyIleH4aToe yBeJInYeHre JOCTAaBKY dHep-
ruy Ha 25% B CYTKH 0O OOCTUKEHUs IeJIeBBIX
3HAUYEHU.

OTnebHOTO BHUMAHUS 3aC/Iy;KUBAET pedu-
nuHT-cuHIpoM (PDC) — cocTosiHMe, pa3BUBaIO-
Ieecs 1ocJie BO30OHOBJIEHUS] TUTAHUS Y 00JIb-
HBIX, He IIOy4aBIIMX €ro KaKoe-TO BpeMs.

500 kcal/day or less than 50% of the required value
within 2-3 days after resuming feeding can prevent
adverse outcomes [39, 40].

Nutritional Support
and Protein Delivery

Critically ill patients should receive sufficient
protein as a source of amino acids to meet their
synthetic needs. Initial low lean muscle mass in pa-
tients admitted to ICU (evaluated during the first
four days) is arisk factor for adverse outcomes [41].
This, to a certain extent, is associated with the use
of endogenous proteins as amino acid donators in
critical illness. In 63 critically ill patients the rectus
femoris muscle state was assessed by ultrasound.
In addition, the protein synthesis and breakdown
rate were studied [42]. A significant reduction in the
size of the rectus femoris muscle during the first 7
days of disease was found; the reduction in muscle
mass reached 1 kg/day, while protein synthesis was
also decreased, and the severity of protein loss cor-
related with the organ failure progression.

Improved prognosis was reported in critically
ill patients when they were prescribed increased
doses of protein [43-45]. The paper by M. Nicolo et
al. showed an increase in survival of critically ill pa-
tients who received more than 80% of calculated
protein doses on the 4™ and 12" days of ICU stay
compared to patients who received 60.5% (51 g)
and 66.7% (57 g) of the calculated value (OR 0.68;
95% CI, 0.50-0.91 and OR 0.60; 95% CI, 039-0.93,
respectively) [46].

Interestingly, there are also publications prov-
ing the opposite. For example, a recent retrospec-
tive study of 455 critically ill patients on mechanical
ventilation studied the relationship between the
protein supply prescribed in the first seven days
and 6-month mortality [47]. Patients were ranked
in 3 groups by protein level, which they received:
<0.8 g/kg/day, 0.8-1.2 g/kg/day and >1.2 g/kg/day.
Mortality was found to be higher in those who re-
ceived the protein >1.2 g/1/day as compared to the
patients who received <0.8 g/kg/day of protein
until the third day of ICU stay and >0.8 g/kg/day
later. On the other hand, low protein intake (<0.8 g/
kg/day) was associated with the highest lethality
rates. Optimal, in terms of outcome, was a gradual
increase in protein intake from <0.8 g/kg/day dur-
ing 1-2 days to 0.8-1.2 g/kg/day during next 3-5
days and >1.2 g/kg/day after the 5% day of ICU stay.

Another study confirmed that early protein
prescription had a positive effect on survival of crit-
ically ill patients [48]. In a retrospective cohort
study with participation of critically ill patients re-
ceiving EN or PN, the relationship between timing
of protein prescription, its doses and 60-day sur-
vival rates was studied. Two groups were allocated:
the «early protein» group, where patients received
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[Tarorenes P®C 1o KoHIlA He M3y4eH, NMEeTCs
MHOTO OIlpefiesieHutt aToro coctostuus [37]. Cepb-
€3HBbIMU €r0 NPOSIBJIEHUSIMUA CUUTAIOTCA 3JIEKTPO-
JINTHBIE HAPYILIEHNU, IOTEHIIUAIbHO OIIaCHBIE JJIA
SKU3HU 00JILHOIO0. B KauecTBe 0CHOBHOI'O JUArHO-
CTUYECKOT0 KPUTEPUS PEJIaraeTcs ONpenesasiTh
ypoBeHb (pocdaToB B KpoBu. I'unodocdaremusa
(Hmske 0,65 MMOJIB/JT), pa3BUBAIOIIIASICS B TEUEHUE
72 4 1ocjie BO30OHOBJIEHUSI KOPMJIEHUsI, TI03BO-
JasieT nuarHoctupoBarb POC [38]. B HeckoJIbKUX
paboTax Imokas3aHo, YTO OrpaHuYeHNEe KaJTOPUHHO-
ctu mutanusa 10 500 kkas/cyT unau MmeHee 50% ot
MMOTPeOHOCTH B TedeHWe 2-3 IHEU ITOCJIE BO3-
0OHOBJIEHUST KOPMJIEHUS TI03BOJISIET TIPEIOTBPA-
TUTH JIETAJIbHbIE NUCXO0IbI [39, 40].

HyTpuTHBHaAA OAJEPKKA
M JOCTaBKa O0eJika

BoJspHbIEe B KC AOJIKHBI TOJTy4YaTh 1O0CTATOY-
HO€ KOJIMYECTBO DeJIKa, CJIy;RaIIero NICTOYHUKOM
aMHUHOKUCJIOT, 18 YOOBJIETBOPEHUSA IJIaCTHAYe-
CKUX ITOTpeOHOCTEN. YCTaHOBJIEHO, YTO UCXOTHAS
HU3Kasl MbIIIIEYHAasi Macca y 00JbHBIX, TOCTYIUB-
mux B OPUT (omeHka nmpoBogniach B mepBble
JeThIpe JHS), ABJIsIeTCS (haKTOPOM PHCKa HebJ1a-
TOTIPUSATHOIO Mcxoja [41]. 9To, B USBECTHOM Mepe,
CBSI3aHO C HCII0Jb30BaHNEM 9HIOreHHBIX OeJIKOB
B Ka4ueCTBe JOHATOPOB aMUHOKMCJOT IIPU Pa3BU-
T KC. V 63 60sibHBIX B KC € TOMOIIBIO YIBTpa-
3BYKOBOTO FICCJIEIOBAHUS ITPSIMOM MBIIIIIBI Oeapa
OlleHWBaJIN ee coCTosiHme. Kpome TOTO, OBLIU
M3y4eHbl CKOPOCTb CHHTe3a Oeslka W ero pac-
naz [42]. YCTaHOBJIEHO 3HAYUTEJILHOE YMEHbIIIe-
HHUe 00'beMa MPSMOU MBIIIIBI Oepa B IepBbie 7
IHeu 3a00Ji1eBaHUSA, CHUKEHE MBIIIIEYHOI MaCChI
JOCTUTAJIO 1 KI/CyT, IpU 9TOM CUHTE3 IIPOTEUHOB
OBLI CHH’KEH, a BBIPAKEHHOCTH IIOTEpPh Oeska
3aBHcCeJsa OT CTeIeHU NPOTPeCCUPOBAHMSA OPTraH-
HOM HeJOCTaTOYHOCTH.

Coo01iaercst Takyke 00 YIy4IIEHUH ITPOTHO-
3ay 60osibHBIX B KC Ipy Ha3HaY€HUH MTOBBIIIIEH-
HBIX 103 Oeska [43-45]. B pabore Nicolo M. u
CO0aBT. OBLJIO TOKA3aHO yBeJIMYeHNEe BBI)KUBAEMO-
ctu manuenToB B KC, mosy4aBmux 6osee 80%
pacdeTHOH 10361 OeJika Ha 4-e U 12-e CyTKH 1pe-
opiBanuss B OPUT B cpaBHeHUHM C OOJBbHBIMU,
KOTOpBIE IT0JIy4aayd COOTBETCTBEHHO 60,5% (51 1)
1 66,7% (57 1), OR 0,68; 95% CI, 0,50-0,91 1 OR 0,60;
95% (I, 0,39-0,93 [46].

CTouT 3aMeTHUTh, UTO UMEIOTCS U MyOJINKa-
WY, TOKa3bIBaIee oOparHoe. Tak, B HeTaBHEM
PETPOCIIEKTUBHOM MCCJIEJOBAHNH Y 455 OOJIBHBIX
B KC, Haxopamuxca va VBJI, n3dy4yuau B3aumo-
CBSI3b MEXKY KOJTMYECTBOM 0OeJiKa, Ha3Ha9aeMOM
B IIEpBbIE CEMb JTHEH, U TTOKA3aTeJIAIMU 6-Mecs4-
HOMU J1eTaJIbHOCTH [47]. BOJIbHBIX PAaHKUPOBAJIHU B
3 rpymIisI 110 YPOBHIO OeJIKa, KOTOPbIe OHU MOJTY-
vaym: <0,8r/kr/cyr, 0,8-1,2r/kr/cyru >1,2r/Kr/cyT.

protein at a dose of >0.7 g/kg/day during the first
three days of ICU stay, and the «late protein» group
receiving protein dosed <0.7 g/kg/day. Out of 2253
patients in the 1% group, 371 died (36%), while in
the 2" group there were 517 deaths (43%), P<0.001
between groups. In multifactorial Cox regression
analysis early protein administration was associ-
ated with increased survival rate in ICU patients
(HR 0.83, 95% CI 0.71-0.97, P=0.017).

Anatural question emerges: why is the survival
rate at the initial stages of critical illness develop-
ment higher at non-optimal levels of protein and en-
ergy delivery (as compared to the measured and cal-
culated values)? This question has no definite
answer. There are several assumptions. Indeed, in in-
flammation, many cytokines reduce appetite and
prevent the absorption of nutrients, which can be
considered as a protective reaction necessary for the
initiation of catabolic processes [49, 50]. In catabolic
response there occurs activation of autophagy, a
catabolic process by which intracellular content is
delivered to the lysosome via an intermediate or-
ganelle and undergo degradation there [51]. Au-
tophagy in critically ill patients can be considered as
a protective reaction [52]. Degradation of proteins
and intracellular structures occurs in inflammation
and oxidative stress. Mitochondrial dysfunction fre-
quently seen in oxidative stress is an important com-
ponent of impaired cellular function [53]. In view of
the above, the reduced delivery of protein and en-
ergy during the first days of critical condition is de-
signed to maintain the catabolic direction of metab-
olism and autophagy. During autophagy a
significant part of denatured proteins and damaged
mitochondria is utilized helping to normalize the
cell functioning [49]. However, this short period last
only 2-3 days, and is replaced by progressive hyper-
metabolic and hyperacatabolic responses with in-
creased mortality. Therefore, the timely delivery of
macronutrients and energy at this stage associates
with increased survival of critically ill patients.

Thus, the majority of researchers currently
recommend the early prescription of protein to
critically ill patients with a gradual increase in its
intake and energy delivery. The use of EN is a pri-
ority for achieving these goals [9, 18].

When prescribing NS, it is essential to take
into account the protein/energy ratio in the admin-
istered formulations. This is necessary to prevent
excessive energy delivery to critically ill patients, es-
pecially obese and overweight [54, 55]. They have
high protein but low caloric requirements [18].
When enteral feeding is not sufficient for meeting
the protein requirements or contraindicated, par-
enteral amino acid administration starting from
days 4-7 should be considered. Initially malnour-
ished patients may require this even earlier [18, 56].

Most clinics use sipping solutions and poly-
meric formulas for tube feeding. There is no evi-

GENERAL REANIMATOLOGY, 2020, 16; 4

www.reanimatology.com



48

DOI:10.15360/1813-9779-2020-4-40-59

Reviews

YCTaHOBUJIN, YTO IIOKA3aTe/ 1 JeTaJbHOCTH ObLIN
BBIIIIE B TpyIIe OOJbHBIX, MOJIYYaBIINX OEJIOK
>1,2 r/Ja/cyT, B CpaBHEHUH C ITalUEHTaMH, KOTO-
pbIM HagdHa4a M 0es10K <0,8 T/Kr/CcyT 10 TpETHETO
nHs npe6piBanust B OPUT, a nasee >0,8 r/Kr/cyT.
BmecTe ¢ TeM, HU3KOe morpebiienne Oeska (<0,8
I'/Kr/CyT) acCOUUPOBaJIO C CAMBIMY BbICOKMMU
noKasaTejJasiMU JeTaJIbHOCTU. ONTUMaJIbHBIM, C
TOYKU 3pPEHUsI UcXoma 3ab00JieBaHUsI, sIBJISIIOCH
IIOCTENIEHHOE YBeJNYeHe Ha3HaueHus Oesika: ¢
<0,8 r/kr/cyr na 1-2 nens go 0,8-1,2 r/Kr/cyT Ha
3-5 menb u >1,2 T/Kr/CcyT 110CJIE 5-TO JHS TpeOhI-
Banusa B OPUT.

E1mie B oTHOM McC/IefOBAHUY OBLIIO TIOTBEP-
SKIEHO0, UTO paHHee Ha3HaYeHne OeJIKka TO3UTHUB-
HO BJIMSIET Ha BEIKUBaeMoCThb 00abHBIX B KC [48].
B peTpoCnIeKTUBHOM KOIOPTHOM UCCJIENOBaHUN Y
oonpabix B KC, momyuaBmmx II1 wawm [T,
U3y4YUJIM B3aUMOCBA3b MEKIy CPOKaMU U J,03aMU
HasHaveHus OeJIka U IIoKasaTeasaMu 60-IHeBHON
BBDKMBAECMOCTU. BbIenuian naBe rpyninsl: «paH-
HIOIO OEJIKOBYIO», TAIMEHTHI KOTOPOU MOJIydaan
OeJiok B mo3e >0,7 T/Kr/CyT B epBble TPH JHSA
npe6biBanus B OPUT, 1 «ITO3THIOI0 OEJTKOBYIO» —
<0,7 r/xr/cyt. 13 2253 nanueHToB B 1-ii rpymnmne
ymepJio 371 60JsbHBIX (36%), BO 2-11 — 517 (43%),
p<0,001 meskny rpynnamu. [Ipu MEOroakTopHOM
perpeccnoHHOM aHa/M3e Kokca paHHee BBeJleHUe
0eJTka acCcOIMUPOBAJIO C YBEJTMYEHNEM BbIsKUBae-
moctu mnanuentoB OPUT (HR 0,83, 95% CI
0,71-0,97, p=0,017).

BosHuKaeT 3aKOHOMEpPHBIN BOIIPOC: IOYEMY
HA HavaJbHBIX gTarnax pa3sutusad KC BeIsKUBae-
MOCTH BBIII€ IIPA HEONTUMAaJbHBIX YPOBHSAX (B
CPaBHEHUM C WU3MEPEHHBIMU W PACUYETHBIMMN)
IoCTaBKM Oesika 1 9Hepruu? OJHO3HAYHO HA 9TOT
BOTIPOC OTBETUTH HeJIb3s1. BbICKa3bIBAETCA Psifl
NpeanojokeHuil. JlefiCTBUTeIbHO, B YCJIOBHUAX
BOCIIaJIeHUSI MHOTHE IIUTOKNHBI CHUYKAIOT amme-
TUT U IIPENATCTBYIOT YCBOCHMUIO IIUTATEJIBHBIX
BEIIeCTB, MPUYEM 3TO MOKHO PacCMaTpUBaTh Kak
3AIMUTHYIO PEAKITNI0, HE0OXOTUMYIO /1 MHUTIHA-
U KaTaboJsimyeckux IpoiteccoB [49, 50]. TTpu
KaraboM3Me MPOUCXONUT AaKTHBAIHA ayToaruu
— IIponecca, Ipu KOTOPOM BHYTPEHHHE KOMIIO-
HEHTBI KJIETKU JOCTABJIAIOTCA BHYTPD €€ JIN30COM
WUJIUA BaKyoJiel U IOABepraiTcs B HUX Jerpaja-
mm [51]. Ayrodaruio y 6ospHBIX B KC MOskHO pac-
CMaTpuBaTh KakK IPOTEKTUBHYIO peakluio [52].
W3BeCTHO, 4TO B yCJI0BUAX BOCIIAJICHUS U OKUCIIN-
TEJIbHOTO CTpecca IMPOUCXOAUT MOBPEKIEeHUE
0€eJIKOB M BHYTPUKJIETOYHBIX CTPYKTYp. Muro-
XOHApHUAJbHAS AUCHYHKIUA, KOTOpas YacTo
HabJIIomaeTcss IPU  OKUCJIUTEJHLHOM CTpecce,
ABJIAETCS BAYKHBIM KOMIIOHEHTOM JIe30pPraHn3a-
1y GyHKIMOHUPOBAHUA KJIeTKHU [53]. B cBsi3u ¢
BBIIIIEN3JI0KEHHBIM, CHIPKEeHHasI JoCTaBKa Oesika
Y 9HEepruu B riepBble cyTKku pa3sutusa KC npussa-
Ha COXPAHUTh KaTab0INYeCKYI0 HAalTPaBJIEHHOCTh

dence of better tolerability or greater efficacy of
semi-elemental formulas. Moreover, in some stud-
ies, the treatment results were worse with the use of
semi-elemental formulas compared to the poly-
meric ones [57, 58]. Currently polymeric formulas
remain the drugs of choice for carrying out EF in
critically ill patients [59]. To prove the advantages of
semi-elemental/elemental formulas, if any, further
studies are required in patients with shock, enteral
insufficiency and small intestinal malabsorption.

Another controversial question is the regimen
of enteral feeding: bolus or continuous? In real
practice, enteral formulas are introduced in a
mixed manner, as often even with continuous ad-
ministration, the feeding has to be stopped for var-
ious procedures. Recently, a paper has been pub-
lished which argues that bolus feeding is more
physiological [60]. It provides evidence that inter-
mittent feeding increases protein synthesis in
healthy volunteers. At the same time, no data on
the benefits of intermittent feeding in critically ill
patients have been obtained. In most publications
preference is given to continuous feeding. Accord-
ing to a systematic review and meta-analysis, diar-
rhea is less frequent in continuous feeding [18].
Thus, before new results are obtained, continuous
feeding seems most appropriate.

When choosing formulas for EF in critically ill
patients, the preference is usually given to prepara-
tions containing a large amount of protein in a
small volume; in addition, the amount of delivered
energy should be taken into account. As an exam-
ple, we will mention two preparations, Fresubin In-
tensive and Fresubin 2 kcal HP (Fresenius Kabi).
Fresenius Intensive contains 10 g of protein per 100
ml and 1.22 kcal per 1 ml, which allows to deliver
the required amount of proteins in the acute critical
condition without excessive calorie intake. When
prescribing one pack (500 ml), a 75 kg patient re-
ceives about 0.7 g/kg protein and 620 kcal/day,
which meets ESPEN recommendations for critically
ill patients [18]. Further protein and energy delivery
can be increased by administration of Fresubin
2 kcal HP (10 g protein per 100 ml and 2.0 kcal per
1 ml). The addition of phosphates to the formula
prevents the refeeding syndrome. The use of Fre-
subin 2 kcal HP reduces fluid overload, and its op-
timized fat/ carbohydrate ratio is well tolerated by
patients with respiratory failure.

Parenteral Feeding
in Critically I1l Patients

The preferable regimen of NS in critically ill
patients is enteral. Early PN is usually not recom-
mended during the first 3-7 days of ICU stay. There
may be exceptions to this rule in patients who are
unable to receive EN (usually, post-surgery) and in
patients with severe malnutrition [18, 59, 61]. Most
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00MeHHBIX Tpo1ieccoB u ayTodaruto. [Ipu ayroda-
T'Y yTUWIN3UPYeTCA 3HaYUTeJIbHAsI 4acTh JeHaTy-
PUPOBAHHBIX 0EJIKOB W TMOBPEKIEHHBIX MUTO-
XOHIPUHA ¥ TakUM 00pa3oM HOpPMAaJIU3yeTCs
pabota kyeTku [49]. OMHAKO 3TO HETPOIOJIKHU-
TeJIbHBIU Nlepuof, IIANUcs 2-3 CyTOK, B JaJjb-
HeUIlleM Npu MOPOTrPecCUPOBAHUU IIPOIECCOB
runepMeTabosim3Ma-rumnepKkarabonamMa HadJIro-
JlaeTcs yBeJIM4eHune JieTajabHoCTU. [loaTomy cBoe-
BpeMeHHasl NOCTAaBKa MJIACTUYECKUX BEIeCTB U
9HEPruU Ha 3TOM JTalle CONPOBOKIAETCS OBBI-
IIeHeM BbIKHIBaeMOoCTH 00JIbHBIX B KC.

Takum 06pasoMm, B HACTOsIIIlee BpeMs 60JTh-
IIMHCTBO UCCJIeloBaTesiell peKOMeHAYIOT paHHee
HasHauveHwue Oejika nmamuenTaMm B KC c mocreneH-
HBIM yBEJIMYCHHUEM €0 KOJINYeCTBa, ONHOBPEMEH-
HO II03TAIHO YBEJIMYNBACTCA NOCTABKA JHEPIUU.
Hcnonb3oBanme II1 ABJsgeTcA NPUOPUTETHBIM
IIJIST TOCTHKEHUsI 9THX 11eJieit [9, 18].

IIpn nposenenuu HII Ba’KHO y4uUTHIBATH
cooTHOIIeHNe Oejlka M 3HEPTUU BO BBOIUMBIX
mpermnaparax. ITo He0OX0IUMO JJTSI TPeoTBparlie-
HUsI U30BITOYHOU TOCTAaBKU 9HEPTUU OOJIBHBIM B
KC. OcobeHHO 3TO KacaeTcs MaIueHToB C OKUpe-
HUEM U U30BITOYHBIM BecoM [54, 55]. V Hux
MMOTPeOHOCTH B OesIKe BBICOKAs, a B KAJIOPUSIX —
Her [18]. ¥V manueHToB, KOTOPBLIM He yIaeTcs BBe-
CTHU OCTAaTOYHOE KOJIMYECTBO OeJsIKa C IIOMOIILIO
Il nmm mMerTcs NpPOoTUBONOKa3aHuAa niasa I,
HEe00XOIMMO PacCMOTPETh BO3MOYKHOCTh, HA4H-
Hasg C 4-7 CyTOK, IIapeHTepaJbHOI'O BBEIEHUA
aMHHOKHCJIOT. Y 00JIbHBIX C MCXOZHOM HeJoCTa-
TOYHOCTBIO TUTAHUS TaKast MOTPEOHOCTHb MOYKET
BO3HUKHYTH Ha O0Jiee paHHUX CpoKax [18, 56].

B 60JBIIUHCTBE KJIWHUK IIPU MIPOBEIEHUU
Il mcrosab3yloTCcA Ipenaparsl AJIA CAIAHTA U
MMOJIMMEpPHBbIE CMeCH JJIsI 30HIOBOTO INHUTAHUS.
JlokasaTeJbCTB JIyulllell IepeHOCUMOCTH WJIN
OoutbIIel 9(p(hpeKTHBHOCTH MTOJTy3SIEMEHTHBIX CMe-
ceii HeT. boJsiee TOTO, B HEKOTOPBIX MCCJIEIOBAHUSX
Ppe3yJIBTaThl JIeUeHUsI ObLIN XY3Ke IPU IPUMeHe-
HUU IIOJIy3JIEMEHTHBIX CMeCell B CpaBHEHUM C
nosnuMepHbIMu (57, 58]. Ha Texkymiuii MOMeHT
MMOJIMMEPHbIE CMECH OCTalTCA IpenaparaMu
BBIOOpA 17151 TpoBeenusi 1y 6oapHBIX B KC [59].
7151 TOKa3aTebCTB IIPEUMYILECTB I10Jy3JIeMEeHT-
HBIX/3JI€MEHTHBIX CMeCel, eCJI TaKOBbI€ MMEIOT-
cs1, TpebOylOTCA majbHEHIe WCCIeTOBaHUS Y
OOJIBHBIX C IITOKOM, 9HTEPAJHLHON HEeJO0CTaTOU-
HOCTBIO U HApyIIeHUSIMU BCACBIBAHUS B TOHKOH
KUIIIKE.

Emte omHUM CIOPHBIM BOIIPOCOM SIBJISIETCS
METO[T BBEJeHUSI 3HTEePAIbHBIX CMeCel: 00JIIoC-
HBIU WJIM TIOCTOSIHHBIN? B peasibHOU NMpaKTUKe
BBeJleHUe CMecel OCYIIeCTBJISAETCS 10 CMelllaH-
HOMY THILY, T. K. 4aCTO AaKe IIPX HeIllpepbIBHOM
BBeJ€HUU MMPUXOJIUTCS OCTAaHABJIUBATH KOPMJIE-
HUE Ha BBIIOJHEHHE pPAa3J/IMYHBIX IIPOLEnyp.

HemaBHo 6bL1a 01TyOJITKOBaHO paboTa, B KOTOPOH

often one of the reason for non-prescribing the
early PN is based on the meta-analysis data pub-
lished in 2016 by G.Elke et al [62]. The authors,
based on the analysis of 18 randomized clinical tri-
als involving 3347 patients, have shown that EN,
compared with PN, is associated with fewer infec-
tious complications (RR 0.64, 95% CI 0.48, 0.87,
P=0.004, I(2)=47%) and ICU length of stay. At the
same time, there were no differences in the dura-
tion of mechanical ventilation and mortality be-
tween groups. However, it should be noted that the
difference in infectious complications depended
not only on the type of NS, but also on the calorie
intake received by patients. Significant differences
were seen in groups where the calorie intake in PN
exceeded that in patients with EN and also when
the total calorie intake was not assessed. There
were no differences in infectious complications rate
with identical energy supply (RR 0.94, 95% CI 0.80,
1.10, P=0.44, 1(2)=0%). The authors conclude that
the advantages of EN are largely due to the lower
energy supply in this type of NS.

Thus, the question of an early additional PN re-
mains open. Opponents of the use of parenteral NS
preparations refer to their higher cost and complex-
ity of administration. On the other hand, it is clear
that PN is in high demand and widely used in the
surgical clinics, especially post GI surgery. Initial nu-
tritional deficiency or its high risk necessitates the
use of PN. Discussion of the wider use of PN has in-
tensified in the context of the coronavirus pandemic
(COVID-19) [63-65]. The efficacy of the prone-posi-
tion (abdominal position) during kung ventilation in
the treatment of respiratory failure in COVID-19 pa-
tients makes clinicians more likely to use PN.

A recent randomized pilot study compared
the efficacy of EN and a combination of EN with
early PN during the first seven days after transfer to
ICU in patients with body mass index (BMI) <25
kg/m? and >35 kg/m? [56]. The study was based on
the idea that increased energy/protein delivery to
patients through a combination of delivery regi-
mens would improve the 60-day survival and qual-
ity of life, as measured by the Barthel index (daily
activity index). Patients were found to receive more
protein and energy in combined EN and early PN
when compared with EN only (P<0.001). These dif-
ferences were more evident in surgical patients.
Meanwhile, there were no differences in the rate of
infectious complications between the groups. A
statistically insignificant trend to reduced hospital
mortality was also observed in patients with ini-
tially high risk of nutritional deficiency and with
BMI <25 kg/m? receiving a combination of EN and
early PN. There was also increased Barthel index in
patients receiving combined NS. The authors con-
clude that it is necessary to continue research and
focus primarily on surgical patients with a high risk
of nutritional deficiency.
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yTBEp>KIaeTcsl, YTo DOTI0CHOE KopMJyeHne boee
dusuosoruyHo [60]. B Hell npuBOAATCSA CBElEHUS,
YTO MPUA JPOOHOM KOPMJIEHUM YBEJTUYNBAETCS
crHTe3 0eJIKa y 3T0POBBIX JOOPOBOJIBIEB. BMecTe
C TeM, JAaHHBIX O IPEUMYIEeCTBaxX IIPEePbIBUCTOTO
nuTanus y 6oabHBIX B KC He mosyyeHo. B 6041b-
IIMHCTBE MyOJMKANN MPeAoYTeHNE OTAAeTCs
HelpepbIBHOMY KOpMJIeHNUIO. [10 JaHHbIM CHCTEM-
HOTO 0030pa M MeTa-aHaau3a IMPHU MOCTOSTHHOM
BBEJIEHNU CMecel pejke BO3HUKAET auapes [18].
TakuMm 06pas3oM, A0 TTOJTydYeHNsI HOBBIX Pe3YJIbTa-
TOB I1€JIECO00PA3HO TPUMEHSATH IIOCTOSTHHOE BBe-
JleHre 9HTePaTbHBIX CMecei.

ITpu BeI6OpE cmeceit miisa II1 y 60TbHBIX B
KC 00BIYHO OpHMEHTHUPYIOTCS Ha Mpemnaparhl,
cofepskaiiye OOJBIIIOE KOJUYECTBO Oejika B
HeOOoIbIIIOM 00 beMe, KPpOMe TOTO, HE0OXOIMMO
YUYUTBHIBATH U KOJINUECTBO JOCTABJIAEMON 9Hep-
rud. B kadecTBe mpuMepa NpuBeieM JBa npemna-
para: ®pe3yomn Nurencus u ®pe3yduH 2 kkas BIT
(Fresenius Kabi). B ®pe3ybun NHTEHCHB comep-
sxuTcd 10 r 6eska B 100 Mut 11 1,22 KkaJ1 B 1 MJI, UTO
MIO3BOJIAET JOCTABJIATH HY)KHOE KOJIWYECTBO
mpoTenHOB B ocTpoM nepuone KC 6e3 n3obITou-
HOTO BBeJleHUA SHepruu. lIpm HasHauyeHUU
omHo#l ymakoBku (500 Ma cmecu) OOJSBHOU
BecoM 75 KT moJry4daeT okoJio 0,7 T/Kr/cyT Oesrka
u 620 KKaJI/CyT, 4YTO COOTBETCTBYET PEKOMeHa-
musMm ESPEN g 6osabHBIXx B KC B ocTpom
nepuoe [18]. B masbHelIIeM qocTaBKa OeaKka u
9HEPTUU MOSKET OBITh yBeJIMYEeHAa 3a CYeT
Ha3HayeHUss Ppe3ydbmH 2 kkas BIT (10 r 6esika B
100 mJ1; 2,0 kkaJa B 1 mu1). BkJrodyeHHe B cOCTaB
npemnapara ¢gocdaroB 1M0O3BOJSAET TpPeNOTBpa-
TiTh pa3sutue POC. Haznauenne Ppesybun 2
kkas BIT camxaeT 06'5eM BOJIEMIYECKOH HAarpys-
KW, a ONTUMHU3UPOBAHHOE COOTHOIIIEHUE KUPOB
¥ YIVIEBOLOB XOPOIIO IIEPEHOCUTCS ITallueHTaMuU
C IbIXaTeJJbHOUN HeIO0CTaTOYHOCThIO.

ITapeHTepaJsbHOE NIUTAHHUE
y 60osbHBIX B KC

Mertonmom Beibopa HITy 60IbHBIX B KPUTHYE-
CKUX COCTOSTHUSIX SIBJISIETCSI 9HTEPAIbHBINA CIIOCO0
JIOCTaBKU NTUTATEJILHBIX BEIIECTB U 9Hepruu. PaH-
Hee [1IT 06BIYHO He PEKOMEH/IYETCS HAYMHATH B
nepBble 3—7 cyTok npedbiBanust B OPUT. Vcktio-
YeHWs U3 9TOTO MPaBUJIa MOTYT OBITH Y OOJIBHBIX,
KOTOPBIM HEBO3MOKHO mpoBeaeHue 1 (00bIYHO
9TO XMpPypruyeckre OOJbHBIE), M MAIEHTOB C
BBIPQ)KEHHOU HEJOCTATOYHOCTHIO MUTaHUsA [18,
59, 61]. Yarre Bcero oTkas ot panHero I1IT o6ocHO-
BBIBAIOT JAHHBIMU MeTa-aHaIn3a, ONyOJTUKOBaH-
Horo B 2016 roxy Elke G. u coaBr. [62]. ABTOpBI Ha
OCHOBaHMWU aHaiau3a 18 paHIOMU3UPOBAHHBIX
KJIMHUYECKUX UCCJIeTOBAHNH, BKIIOYABIINX 3347
MareHToB, Moka3anu, uto Il mo cpaBHEHUIO C
IITT acconuupoBaHO C YMEHBbIIEHHWEM 4YHCJIa

Whatever we say about the benefits of EN,
about 20% of ICU patients need PN. The recent
studies show that the majority of PN complications
are due to the wrong technique and include exces-
sive energy provision, technical errors in the ad-
ministration of individual preparations containing
amino acids, fats and carbohydrates.

At present, PN is considered to be the only
type of NS in patients with intolerance to EN,
high fistulas, gastrointestinal bleeding. Par-
enteral nutrition is also required as a component
of NS when the reference protein and energy in-
take is not achieved within 7 days (in malnour-
ished patients within 2-3 days) of EN [18]. The
most frequently used are the «three-in-one» («all-
in-one») preparations, their administration is as-
sociated with lower probability of technical er-
rors and infection [66-68].

The «three in one» SmofKabiven (Fresenius
Kabi) combines the advantages of PN products
containing all the necessary ingredients in one
package with the immunomodulatory properties of
w-3 fatty acids (eicosapentaenoic and docosa-
hexaenoic). The composition of SmofKabiven fats
is optimized according to the needs of critically ill
patients. Notably, ESPEN guidelines recommend
including only fat emulsions containing fish oil
with w-3 acids due to their anti-inflammatory effect
into the NS critically ill patients [18]. This statement
was confirmed by a systematic review and meta-
analysis published by L. Pradelli et al. in 2020.
Based on analysis of 49 randomized clinical trials
involving 3641 patients, the authors conclude that
use of w-3 fatty acids as part of PN leads to reduced
risk of infectious complications, as well as in the
length of ICU and inpatient stay [69].

Micronutrients such as microelements and
vitamins are essential components of a complete
PN. Their intravenous administration is consid-
ered optimal because of high bioavailability, ac-
curate dosing and the avoidance Gl-related side
effects from mucosal exposure [30]. Modern tech-
nologies have made it possible to overcome the
issue of vitamin incompatibility: parenteral forms
of multivitamins and mineral compositions con-
taining a daily dose of vitamins or minerals are
currently available. The Addamel H (Fresenius
Kabi) parenteral preparation contains 9 microele-
ments such as Se, Zn, Fe, Cr, I, E Mn, Mo.

Vitamins, along with microelements, are ac-
tively involved in the carbohydrate, protein and fat
metabolism. In PN, they are used as supplements,
such as a water-soluble Soluvit N vitamin complex
and fat-soluble Vitalipid N Adult (Fresenius Kabi)
vitamin complex.

Preparations for PN do not contain gluta-
mine amino acid, which is due to glutamine insta-
bility. This issue is resolved by prescription of

Dipeptiven (Fresenius Kabi), which contains
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nHPeKIMOHHbIX ocaokHeHu (RR 0,64, 95% CI
0,48, 0,87, p=0,004, 1(2)=47%) 1 OJAUTEJIbHOCTHU
npebbiBanuss 60abHBIX B OPUT. TIpu aToM mpo-
JoJpruTeIbHOCTD VIBJI 1 mokasaTre i jgeTajlbHO-
CTH IIO TPYIIIaM He pa3/indajuchk. Bmecre ¢ TeM
CTOUT 3aMeTUTh, YTO pas3judue B YUCJIe UHPEK-
LIIMOHHBIX OCJIOKHEHUU 3aBHCEJIO HE TOJBKO OT
Buja HII, HO u Ko/sMuecTBa KaJdopuii, nosayydae-
MBIX ITallMeHTaMU. J[OCTOBEpPHBIMH pa3J/IN4YMs
OBLIN B TPYNIIAX, ITle KOJTUYECTBO KAJTOPUH TIpH
[T mpeBwImano TakoBoe y O0oabHBIX ¢ I, a
TaK)Ke, KoTja o0Imee KOJWYECTBO KaJOpPUHA HE
OIleHMBAJIOCh. [Ipy MIEeHTUYHOM O0bOecriedeHun
9Hepruey pasjauduil 1m0 YUCTy UH(PEKINOHHBIX
ocsioxkuenni e owL10 (RR 0,94, 95% CI 0,80, 1,10,
p=0,44, 1(2)=0%). ABTOpBI [eJal0T BLIBOAbI, YTO
npeuMyiecrsa Il BoO MHOIrOM CBAA3aHbI C MEHb-
1Ieil TocTaBKOU sHepruu npu aTom Buje HII.

Takum 06pas3om, BOIIPOC 0 paHHEM JTOTIOJTHU-
TeabHOM [III ocTaeTcAa OTKPBITHIM. [IpOTUBHUKU
HCIIOJIb30BAaHUA IIapeHTepaJbHbIX IIpelraparos
nu1st HIT ceplnatoTest Ha X 60Jiee BBICOKYIO CTOM-
MOCTb U TpyAoeMKoCTb ItpoBeaenus HII. C npyroi
CTOPOHBI MOHATHO, 4TO 1T 0cCOOEHHO B XUPYypru-
YEeCKOW KJIWHUKE BOCTPeOOBAaHO © IIUPOKO
HCIIO/Tb3yeTCsI V OOJIBHBIX, ONEPUPOBAHHBIX Ha
opranax KKT. MicxonHasa HyTpUTABHAA HELOCTA-
TOYHOCTB UJIU BBICOKUM PUCK ee Pa3BUTUA JUK-
TYIOT HeoOxonuMocTh npuMeneHus [1I1. Jluckyc-
cusi o OoJiee MUPOKOMY HMCHOIb30BaHMIO I1I1
AKTUBU3UPOBAJIACH B CBSI3M C IaHJIeMHel KOpOHa-
BupycHo# nHdexuu (COVID-19) [63-65]. dpdex-
TUBHOCTB IIPOH-IIO3ULNH (II0JIOKEHUE Ha SKUBOTE)
BO Bpemsi MIBJI npu JieueHNU JIbIXaTeJIbHOU HEI0-
craroyHocTu y 60abpHBIX COVID-19 3acraBisieT
KJIMHUOMCTOB MIKpe UCI0Jb30Barh 111.

B HemaBHeM paHIOMH3WPOBAHHOM IIMJIOT-
HOM HCCJIeJOBAaHUM CPaBHUJIU 3(P(PHEKTUBHOCTH
IIT u xombuHaruu II1 ¢ panaum I1I1 B TeyeHue
IIepBBIX CeEMU JHeU mocie nepesoga B OPUT y
oosbHBIX B KC c nagexkcoM Maccel Tejia (MMT) <25
Kr/m? m >35 kr/m? [56]. B ocHOBe uccaegmoBaHus
Je)kajia unes, 4To yBeJIMUYeHue JOCTaBKU 9Hep-
run/0esika manyeHTaM 3a cC4eT KOMOMHAIIMH CIT0-
Cc00OO0B JI0CTaBKY MOBBICUT 60-THEBHYIO BbI)KUBae-
MOCTB ¥ KQ4€CTBO sKU3HHU, KOTOPOE OLleHUBaJIU 110
nHAeKcy bapTesa (MHIEKC TOBCeJHEBHON aKTUB-
HOCTH). YCTAaHOBWJIM, 4TO NpUA coueTtaHnuu Il u
panuero I1I1 nanueHTsI oJTyYatu 00JbIne 6eaka
u sHepruu B cpaBHeHuH ¢ 1 (p<0,001). It; pas-
Ju4usi O0JIbIlle BBIPA’KEHBI Y XUPYPrUYECKUX
oonpHBIX. [Ipum aTOoM UYHMCJIO WH(QEKITMOHHBIX
OCJIOYKHEHUU He pa3/inyasioch 10 rpymnmnam. Takke
Ha0JTIOATN CTaTUCTUYECKY HE3HAYNMYIO TEHIEH -
LIMI0 K CHUSKEHMIO IIOKa3areseill roCIUTaIbHON
JIETATHHOCTH Y O0JIBHBIX C ICXOTHO BHICOKUM PHIC-
KOM HYTPUTHBHOH HeOCTaTOYHOCTHU U ipu UMT
<25 kr/™M? Ipu UCI0JIb30BaHUU KoMbOuHaruu 11

u paufero III1. Takske Ha6/II07a/IU TTOBBIIIIEHIIE

L-alanine-L-glutamine. Use of the latter in PN has
a positive effect on gastrointestinal mucosa and
prevents bacterial translocation in critically ill pa-
tients with multiorgan failure.

According to a systematic review of 16 ran-
domized clinical trials (843 critically ill patients),
adding glutamine dipeptide to the standard PN led
to reduction of infectious complications, length of
ICU stay and mortality [70].

Most clinicians recognize the need for NS
monitoring in ICU patients. However, no studies of
the impact of NS monitoring on its results have
been reported [71]. At present it is generally ac-
cepted to create local protocols for NS results eval-
uation [30, 72]. Control of its effectiveness and side
effects (refeeding syndrome) is done based on signs
and symptoms, instrumental (indirect calorimetry,
bioimpedance measurement) and laboratory (level
of glucose, electrolytes, triglycerides, nitrogen bal-
ance, etc.) investigations.

Nutritional Support for Critically
I11 Patients After Transfer from ICU.

There are few publications on evaluation of
NS efficiency in critically ill patients after their
transfer to the relevant department. It would be
logical to assume that protein and energy needs are
increasing at this stage of treatment. This is caused
by activation of reparative processes and restora-
tion of the patients' muscle mass in the process
after their activation and rehabilitation. According
to clinical guidelines, protein requirements are es-
timated at 1.5 g/kg/day and energy requirements at
30 kcal/kg/day, or 125% of indirect calorimetry
measurements [18]. Patients at this stage are being
transferred under the care of a specialist (internal
medicine or surgery practitioner, etc.), who is usu-
ally less well informed about NS. Therefore, it is im-
portant to focus clinicians' attention on this stage
of the patient's treatment and adequate nutrients
and energy provision. Otherwise, with insufficient
muscle mass recovery, the rehabilitation will be im-
paired, and prognosis will worsen.

In reality, unfortunately, after the transfer from
ICU, the situation with patient’s care is far from
ideal. Thus, the studies published by J. L. Merri-
weather et al. evaluated NS in patients after their
transfer from ICU [73, 74]. The authors concluded
that NS did not comply with the basic provisions of
clinical guidelines: there were problems with nutri-
tion organization, not all patients were ready to be
fed due to cognitive impairment inability to adapt
to living conditions after critical illness.

In another cohort study, 32 patients were as-
sessed for metabolic status and food intake after
transfer from ICU (15). The patients were found to
receive only 65% of energy and 54% of protein from
the required values.
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nHaekca bapTesna y 60JbHBIX, TOJY4YaBIINX COYe-
tagHyo HII. ABTOpHI Aes1aioT BBIBOJ, O HEOOXOIM -
MOCTHU TIPOJIOJIKEHUS UCCJIeIOBAHUN U aKI[eHTHU-
POBaHWY BHUMAaHUS MIPesK/ie BCEro Ha MalyeHTax
XUPYPTUUECKOTO IPO(PUIA C BBICOKUM PUCKOM
HYTPUTHBHOU HEJOCTATOUHOCTH.

CKOJIBKO OBI MBI HY TOBOPHJIN O TIpEUMYyIIe-
crBax JI1, okos0 20% 6oapHBIX OPUT HYyRKHat0TCA
B I1II1. PaboTHI ITOCJIETHAUX JIET CBUJIETETHCTBYIOT,
4T0 OOJILIIMHCTBO ocjioykHeHnuii I1I1 cBsg3aHo ¢
HeIpaBUILHOU TEXHUKOI ero IIPOBeIeHUsT: U30bI-
TOYHOE BBeJIeHUe 9HEePIUy, TEXHUYeCKIe TTOTPell-
HOCTHU TIPU BBEJEHUM OTHeJbHBIX IPENnaparos,
cofepsKaluX aMUHOKUCJIOTHI, JKUPBI U YIJIEBOIBL.

B nacrosimuii moment I111 paccmaTpuBaeTtcst
Kak ennHCTBeHHBIN By HITy 60JIBHBIX € Hemepe-
HOCUMOCTBIO III, BBICOKMMM CBUIIAMHU, KPOBO-
teuenusiMu u3 JKKT. BoctpeboBano I1I1 u kak
koMmnoHeHT HII, korja B TeyeHue 7 THEH, a y UCTO-
IIIEeHHBIX 00THHBIX U paHee (2-3 CYyTKY), He yIaeTcs
MOOUTHCS TOCTaBKU pedepeHTHHIX 3IHAYeHUH
OeJika u 9Heprum ¢ momornbio JI1 [18]. Yare Bcero
HCIIOJIb3YIOTCS IIpenaparsl «TPU B OGHOM» («BCe B
OJHOM»), TPU Ha3HAYE€HUM KOTOPBIX CHUKAIOTCS
BEPOSITHOCTH TEXHUYECKUX OIMUOOK ITepcoHa a U
BEPOSTHOCTHh MH(PUITUPOBaHUs [66-68].

IIpenapar «tpu B omHOM» CMO®PKabuBeH
(Fresenius Kabi) coBmermaer B cebe mpeumyie-
cTBa cpencts A [II1, comepskarux Bce HEOOX0-
JUMble NHIPEAVEeHThI B OHOM IIaKeTe, C AMMYHO-
MOJYJUPYIOIIUMU CBOMCTBAMH -3 SKUPHBIX
KHUCJIOT (9MK03aIlleHTaeHOBOM M JOKO3arekcaeHo-
BOI) prIObeTO Kupa. Heobxoaumo 3aMeTuTh, 94To
cocras ;xkupoB CMOPKabuBeHa ONTUMU3UPOBAH
B COOTBETCTBHU C MOTPpeOHOCTAMU 60/IbHBIX B KC.
BaskHO nom4epKHyTh, yTO pekomenganuu ESPEN
mist 6osbHBIX B KC comepskaT TOJIOMKEHHE O
HEe0OXOIUMOCTH UCIT0JIb30BaTh TOJTBKO KUPOBBIE
9MYJIbCHH, B COCTaB KOTOPBIX BXOIUT PHIOUH YKUP
C -3 KUCJIOTAMU M3-3a UX IPOTUBOBOCITAJINTEb-
HOTO JIercTBUsA [18]. ITOT Te3uc HalIes CBOe II0-
TBep KIeHNe B CUCTEMaTUYeCKOM 0030pe 1 MeTa-
anasuse, onyosimkoBanHoM Pradelli L. u coaBT. B
2020 romy. ABTOpBI Ha OCHOBAaHUY aHanu3a 49 paH-
JIOMHU3WPOBAHHBIX KJIMHUYECKUX UCCJIeIOBAaHUH,
BKJIIOYABIINX 3641 malieHTa, 1eJIaloT BBIBO, YTO
BrJIIOYeHUe B cocTas Il w-3 sKUPHBIX KUCIOT
NIPUBOJUT K YMEHBILIEHHUIO B CDAaBHEHUU CO CTaH-
nmaptabiM [111, pucka pasBuTusa UHQPEKITUOHHBIX
OCJIO’KHEHWH, IJUTEJLHOCTH TpPeObIBaHUS B
OPUT u crarmonape [69].

CymecTBeHHBIM aJsieMeHTOM ItosiHoro IIIT
ABJIAIOTCA MUKPOHYTPHAEHTBI: MUKPOJJIEMEHTHI 1
BATaMUHBL. ONTUMAJIBbHBIM ABJISETCSA UX BHYTPHU-
BEHHOE BBelleHHEe, KOTOpoe MMeeT CJenyollue
MIPENMYIIIEeCTBA: BHICOKYIO OMOIOCTYITHOCTD, BO3-
MOSKHOCTb TOYHOTO JO3UPOBAHUS U UCKJIIOUYEHNE
MOO0YHBIX 3(P(DEKTOB CO CTOPOHBI JKEJIYIOIHO-
KHIIIEYHOTO TPAKTa, CBSI3aHHBIX C BO3/IEVICTBUEM

One of the reasons for inadequate nutrition of
patients transferred from ICU was the removal of a
feeding tube. Tube withdrawal resulted in the re-
duction of energy delivery by 22% and protein de-
livery by 27% [9].

Similar results were demonstrated by
L. S. Chapple et al. [75]. The authors emphasize
that, after transfer from ICU, patients who get only
oral support are at risk of malnutrition compared
with patients who have been prescribed tube feed-
ing. Itis noted, however, that dietitians did not pro-
vide due attention to post-ICU patients.

According to many clinicians, post-ICU pa-
tients get less intensive and invasive treatment. An
intention to withdraw the nasogastric tube is well
justified and is associated with increased patient
comfort, reduced discomfort and fewer challenges
in daily activity. However, the decision to remove
the tube should be made after assessing the feasi-
bility of adequate protein and energy delivery in a
particular patient [73, 75].

When performing NS in post-ICU patients, it
is necessary to consider the changes in digestion
due to loss of appetite, abnormal swallowing
caused by prolonged endotracheal intubation, dis-
turbed gastric and intestinal emptying. Treatment
of such patients often requires medication therapy
and multidisciplinary approach with the participa-
tion of dieticians, gastroenterologists, neurologists,
rehabilitation specialists [76, 77].

Nutritional Support
in the Rehabilitation period

After discharge from hospital, the nutritional
status of patients often deteriorates. This is due
both to the erroneous feeling that treatment is over
as well as to the specific outpatient issues. Inade-
quate rehabilitation service, especially for surgical
patients, has a negative impact on treatment re-
sults. It is optimal to transfer patients from the hos-
pital to a rehabilitation center, but it is rather a
wishful thinking than reality.

Most patients are discharged from hospital
with loss of lean muscle mass. Its recovery requires
a significant consumption of nutrients and energy.
Clinical guidelines recommend the optimal intake
of protein and energy for the post-ICU patients at
2.0-2.5 g/l and 35 kcal/kg, respectively [18]. The
focus on the patient's muscle mass is explained by
poor prognosis in case of initial lack of muscle tis-
sue, which can be detected in a special mode while
performing a CT scan. After discharge from hospi-
tal, increased delivery of protein and energy is re-
quired for muscle mass recovery along with physi-
cal exercise. This approach improves the quality of
life of patients who underwent rehabilitation [78].

After discharge from hospital, the optimal way
to achieve the required protein and calorie intake
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Ha CIU3UCTYIO 00051049Ky [30]. COBpeMeHHbBIE TeX-
HOJIOTUH IIO3BOJIMJIM IIPEONOJIETh TPYIHOCTHU
HECOBMECTUMOCTH BUTAMHHOB, Celidac MMeIOTCsI
napeHTepajbHblie (POPMbI TOJUBUTAMHUHOB U
HabOpOB MHWHEPAJIOB, COAEpIKAIfe CYTOYHYIO
03y BUTaMMHOB WJIM MUHEpPaJIoB. B cocras npe-
rmapara JJjisl TapeHTepaJbHOTO BBeIeHUs «AIa-
MeJsib H» (Fresenius Kabi) BxonsaT 9 MUKpOaJieMeH-
TOB: Se, Zn, Fe, Cu, Cr, I, E Mn, Mo.

ButamuHBl, HapAny C MHUKpPO3JIEeMEHTaMH,
AKTHBHO y4YaCTBYIOT B 0OOMEHE YIJIEBO/IOB, OETKOB
u skupoB. B I1I1 oHn ncnob3yoTest B BUAE 100a-
BOK, TAKHX KaK KOMIIJIEKC BOIOPACTBOPUMBIX BUTA-
MUHOB «CoJjryBuT H» 1 sKMpOpacTBOPUMBIX BUTA-
MuHOB «Butanunun H B3pocibiii» (Fresenius Kabi).

[Ipenaparsl auida [T He conepyxaT aMUHOKNC-
JIOTY INIYTaMHUH, YTO CBS3aHO C TEXHOJIOTUYECKU-
MU 0COOEHHOCTSIMU ITPOU3BOJICTBA 13-3a HECTA-
OMJIBHOCTH TTyTaMUHA. JTa IpodJieMa perraeTcs
3a CUeT Ha3HAUeHUs mpernapara «/{umnentuBeH»
(Fresenius Kabi), conepsxkamiero L-amanun-L-ry-
TaMWH. BRJTIoueHue rmocjieqaero B [111 mosuTuBHO
ckas3bIBaeTcst Ha cocTtogHuu cansuctoud KKT u
MT03BOJIsSIET TPEIOTBPATUTE TPAHCIOKAIUIO OaK-
Tepuil y OOJBHBIX C TOJUOPTaHHON HEI0CTaTOY-
HocThiO B KC.

ITo maHHBIM cHCTEMAaTU4YEeCKOTO aHaJau3a 16
PaHIOMU3UPOBAHHBIX KIMHUYECKUX UCCIeI0Ba-
Huii (843 601bHBIX B KC) OBIJIO yCTaHOBJIEHO, YTO
BRJIIoueHue B cocras Il gunmentuna riryraMuHa
COMPOBOKIAJIOCH CHUYKEHMEM 4YHucja HH@pEK-
IIUOHHBIX OCJOKHEHHH, nauTeabHocTu VBJI 1
TokasaTeJiell JeTaJbHOCTA B CDAaBHEHUM CO CTaH-
maptabM I1IT [70].

BoABMIMHCTBOM KJIMHUIMCTOB IIPU3HAETCS
HeoOxonuMocTh MoHUTOpUHTA HIT v 60/IBHBIX B
OPUT. BmecTe c TeM COOOIIIaeTcs, YTO UCCAeI0Ba-
HUU BJIMSTHUSA MOHUTOPUHTA Ha peadyasrarsl HII
He TpoBoawJioch [71]. B Hacrosmmii MOMEHT
OOTIENTPUHATHIM CUNTAETCSI CO3JaHNe JIOKATBHBIX
IIPOTOKOJIOB OLleHKU peadyiasraroB HII [30, 72].
KoHTpoJsib ee 3 HEeKTUBHOCTH ¥ HATUYUS TT000Y-
HbIX 3 (PeKTOB (pedUANHT-CUHIPOM) OCYIIEeCTB-
JISTIOT Ha OCHOBAaHWU KJIWHWYECKUX MPU3HAKOB,
WHCTPYMEHTAJbHbIX METOJ0B HCCJIeJOBAHUN
(HempsIMAass KaJIOPUMeETPUsI, OMOUMITeTaHCOMET-

pusi) 1 1abOPaATOPHBIX METOIOB (YPOBEHB IIIOKO-
3bl, 3JIEKTPOJIUTOB, TPUIIUIIEPUIOB, a30TUCTHIN
bastarc u mp.).

HyTputHBHas nmoaaep:kka 00JIbHBIX
B KC nmocJsie nepesoga us OPUT

[My6simkanmii, MOCBAIIEHHBIX  OIleHKE
addexrtuBroctn HII y 6oapaBIX B KC mOCITE
TepeBo/ia UX B TpO(UIIbHOE OTAeIeHEe, HEMHOTO.
BmecTte c TeM JIOTUYHO TPEIIOJIOKUTH, YTO
MOTPeOHOCTH B O€JIKEe M 9HEPTUH Ha 3TOM JTare
JIedeHUsI BO3PacCTaoT. ITO 00YCIOBIEHO aKTHUBA-

is to prescribe supplementary oral nutrition. The
sipping technique is usually used for this purpose.
Continuity in NS is important. Many studies have
shown the efficacy of oral supplementation in re-
ducing complications, the length of stay and the
mortality rate in hospital [79, 80]. Supplementary
oral nutrition in hospital has resulted in significant
economic effect. For every dollar spent on inpatient
supplementary oral nutrition, $52 were saved on
hospitalization costs [81]. In addition, oral supple-
mentation in elderly patients discharged from hos-
pital was shown to result in a 50% reduction in 90-
day mortality [82].

Most patients who sustained sepsis and were
discharged from hospital are believed not to receive
sufficient protein and energy with a standard diet.
This deficit period sometimes stretches over time
from 3 months to 2 years. Therefore, in this category
of patients it is advisable to use supplementary oral
nutrition [9].

Conclusion

Assessment of critical care efficacy cannot be
restricted to the length of ICU stay, inpatient care
and mortality. For an unbiased and comprehensive
evaluation not only the post-discharge life span but
also its quality should be taken into account. The
implementation of full-scale rehabilitation un-
doubtedly increases both life expectancy of pa-
tients who sustained critical illness and their ability
to adaptation after discharge. Important role is as-
signed to NS in the attenuation of the conse-
quences of PIT syndrome, which largely affects the
quality of life. Current approaches to the provision
of nutrients and energy to critically ill patients in-
clude gradual NS introduction depending on the
stage of the disease. The existing clinical guidelines
emphasize the gradual achievement of the target
values of protein and energy intake, predominantly
enteral feeding, continuity of NS between depart-
ments, inpatient and outpatient stages of treat-
ment. The use of supplementary oral nutrition is an
essential part of rehabilitation. This approach al-
lows to increase the efficacy of critical care and im-
prove the post-discharge life quality in this ex-
tremely challenging category of patients.

IMel penapaTuBHBIX IIPOLIECCOB B OpraHU3Me
0OJBHOTO ¥ BOCCTAaHOBJEHMEM MBIIIIEYHON
MacChl IIAIIMEHTOB B IIPOIIECCEe NX AaKTUBU3ALUU U
peabunuranuu. ComiacHO RJIMHUYECKUM PEKO-
MeHJAIMAM, TOTPEOHOCTH B OeJIKe OT[eHNBAIOTCS
Kak 1,5 r/Kr/cyt., a saeprun — 30 KKaJs1/Kr/CyT Wi
125% oT u3MepeHHbIX IPU HEeNPSIMOM KaJI0OpUMeT-
puu [18]. Y nanreHToB Ha 9TOM JTalle IIPOUCXOIUT
CMEHa Jieyallero Bpaya ¢ aHeCTe310J10Ta-peaHu-
MaroJiora Ha Ipo@uJIbHOrO CllelhaJucTa (Tepa-
IIeBT, Bpa4 XUPYPIUYECKOU cllennaJbHOCTH U 1IP.),
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KOTOpBbIe, KaK MPABUJIO, MeHee OPUEHTUPOBAHBI HA
HIT u He cToJsb XOpOII0 UH(POPMHUPOBAHEI O €e
ocobeHHOCTAX. [109TOMY TIpeaCTaBJIsIETCS BasK-
HBIM aKI[eHTUPOBATh BHUMaHNE KJINHUIMCTOB HA
3TOT 9TAIll JIEYeHHUsI O0JILHOTO B 00eCIIeYeHUs ero
HEeOoOXOAMMBIM KOJTMYECTBOM HYTPHUEHTOB U 9HEP-
ruy. B IpoTUBHOM ciydae IIpU HeIOCTaTOYHOM
BOCCTaHOBJIEHMHU MBIIIIEYHOM MacChI IIPOIIeCC pea-
ousuTanuy OyeT HapyIleH, a C HUM U YXYIIITUTCS
MPOTHO3 JIEYEeHUS.

K coskanenunto, Ha MpakTUKe OCJIe epeBosia
u3 OPUT cutyanus gajieka oT ugeajbHOU. Tak B
HCCJIeI0BAHUAX, ONTyOIMKOBaHHBIX Merriweather
J. L. u coasr., onenena HII y 60/1bHBIX TTOCIIE UX
nepesona u3 OPUT [73, 74]. ABTOpBI [eJsaioT
BBIBOJ, 4TO HII He cooTBeTCTBOBAjsia OCHOBHBIM
MOJIOKEHUSIM KJMHUYECKUX PeKOMeHIalnii:
BBISIBJISLJTICH TTPOOJIEMBI TP OPTaHU3AINY TTUTA-
HWsI, HE BCe TAIIMEHTHI ObLIN TOTOBBI K IIPHUEMY
TNUIIY B CBSI3U C KOTHUTUBHBIMUA U3MEHEHUSAMU U
HECIIOCOOHOCTHIO QIANITUPOBATHCS K YCIOBUAM
CyLieCcTBOBaHUs nocjie nepenecennoro KC.

B npyroM KOropTHOM HCCIeNOBaHUU y 32
00JIbHBIX TOCJIe TTepeBoaa n3 OPUT oreHuBaIu
MeTaboMMYecKnii craTyc ®W  moTpebjeHme
numy [15]. Okasajiock, 4YTO NAYEeHTh] I0JIyYain
Bcero 65% oHeprun u 54% OeJika OT JTOJIPKHBIX
3HAYEeHUH.

OpHoM 13 MPUYWH HealleKBaTHOCTY ITUTAHUS
0o0sbHBIX, TepeBeieHHbIX 13 OPUT, siBsieTcs yaa-
aenne n3 JKKT soHnma nyisa kopmiieHusi. OTMedeHo,
4TO OTKa3 OT 30HI0BOTO KOPMJIEHUSI IIPUBOIUII K
CHU’KEHUIO TOCTABKU MAIlMeHTaMWU SHEPTUM Ha
22%, a benka Ha 27% [9].

IToxokre pe3yabTaThl OBLIN MPEICTaBIEHbI
B pabore Chapple L. S. u coasr. [75]. ABTOpBI TTOJI-
4epKUBAIOT, 4TO nocJjie nepesona ud OPUT B rpym-
e prCKa HeJIOCTATOYHOCTH MUTAHN A OKA3bIBAIOT-
cs MalueHThI, IoJry4arouye TOJIBKO
TIepOpaTHHYIO TTOIEPIKKY B CPAaBHEHUH C 00JIb-
HBIMH, KOTOPBIM Ha3HA4YaJu 30HI0BOE TUTAHUE.
[Ipn sToM OTMeYeHO, YTO Bpauu AUETOJIOTHU He
VAeJAJIM OOJDKHOIO BHHUMAHUA IaleHTaM,
nocrynusmum u3 OPUT.

ITepeBog n3 OPUT y MHOIHX KJIMHULOUCTOB
TECHO aCCOLIMUPYeET C yMEHbIIIEHNEM NHTCHCABHO-
CTHU JIeYeHUs1 ¥ CHUKeHNEeM WHBA3UBHOCTH IIPO-
nenyp. Kesanue yganuTb 30HT, 411 KOPMJIEHUA
BIOJIHE OMPAaBIAaHO M CBA3AHO C ITOBBIIIEHUEM
komdopra JJisd MalueHTa, CHUKeHUeM HeIpu-
SAITHBIX OLIYIIEeHWH 1 TPyLHOCTeH ITOBCeHEBHOU
akTuBHOCTUA. OJHAKO, pemieHne 00 yHaJeHUN
30HIa HEOOXOMMMO MPUHUMATH ITOCJE OIeHKU
BO3MOKHOCTH aJeKBaTHON JOCTaBKU OeJiKa U
9HEeprUM Y KOHKPETHOTOo 60JIbHOTO [73, 75].

IIpu npoBenenun HII y 60/1bHBIX, IEpEBE-
nmenHbIx 13 OPUT, He00X0gMO0 HIOMHUTE 00 U3Me-
HEeHUAX [Ipoliecca NUIleBapeHns], KOTOPbIe CBs3a-
HBI C IOTepel anmneTuTa, HapylleHrueM IIpoecca

IOTAHUS M3-3a JJIUTEJTbHOTO CTOSTHUS MHTYOa-
[IMOHHOM WJIM TPAaXeOCTOMUYECKOU TPYOOK, HApy-
IIeHWEeM IIPOLEeCCOB OIIOPOKHEHUS SKesJdyJKa U
MOTOPHKY KUIIeYHNKA. Kyparus Takux 60JIbHBIX
Hepeako TpeOyeT MeIMKaMeHTO3HOH Tepanvuu 1
MYJABTUAACHUIIIMHAPHOIO IIOAX04Aa C y4acTueM
Bpavel JUeToJIOr0B, TaCTPOIHTEPOJIOTOB, HEBPO-
JIOTOB, PeabuInuTOJIOTOB [76, 77].

HyTpuTHBHAA IOAJEPKKA
Ha dTarne peaduaIuTaIluu

[Tocse BBIMMCKYU W3 CTAllMOHapa MUIIEBOU
CTaTyC IallMeHTOB HepPeJKO yXyIaeTcs. JTO CBs-
3aHO KaK C OIMUOOYHBIM OIyIIeHNEM, YTO Jede-
HHEe OKOHYEHO, TaK U C OIlpe/ieJIeHHBIMU TPo0JIe-
MaMU MTOJIUKJINHUYECKOTO0 3BeHa. Hepa3BUTOCTH
peadMIIMTAlIMOHHON CJIyKObI, OCOOEHHO MJIs
XUPYPTUYECKUX O0JIbHBIX, HETATUBHO CKa3bIBAET-
cA Ha pesyabrarax JedeHud. ONTUMaJabHBIM
SIBJISIETCSI TepeBO]] OOJIBHBIX U3 CTallOHapa B
peabuINTaIMOHHBIN ITEHTP, OJHAKO 3TO CKOpee
sKejlaeMoe JIeiCTBUE, a He peaJibHOE.

BoJbIIMHCTBO IMAallMeHTOB BHINMCHLIBAETCS U3
cTanoHapa c moTepeu MbIIIeYHOM Macchl. [lJis ee
BOCCTaHOBJIEHUS TPebyeTcs MoTpebieHne 3HAYM-
TeJbHOT'O KOJINYeCTBAa HYyTPUEHTOB U 9Hepruu. B
KJIMHAYECKUX PEKOMEeHAAIMAX COiepKaTCs M0JI0-
sKeHus 00 ONTHMAaJIbHOM KOJIMYecCTBe Oejika U
9HEepruu, HeoOXOIMMOE TTAIIMEHTY ITOCJIe BBITICKHA
W3 CTalliOHAapa, COOTBETCTBEeHHO 2,0-2,5 /1 u
35 kkais/kr [18]. IlpucrajibHOEe BHUMaHUE K
MBIIIIEYHOU Macce MalfeHTOB 00yCI0BJIEHO ILJIO-
XUM ITPOTHO30M ITPU UCXOTHOM JIe(DUIIUTE MbIIIIEY-
HOW TKaHU, KOTOPBIA MOMKET OBbITh BBISIBJIEH C
MOMOIIBIO CHEeNMaTbHOU MporpaMMbl IIPU KOM-
nbI0TepHOM ToMorpadun. [Tocse BBIMMCKY U3 CTa-
[MOHapa JIJIs BOCCTAHOBJIEHUSI MBIIIIEYHON MacChl
HapsAny ¢ GU3NYECKUMU YIIPasKHEHUAMU TpeOy-
eTcs yBeJIMYeHHasl JIOCTaBKa 0ejlka M 9HEPTHU.
[Tpu TakoM TTOAXOIE TOBBIIIAETCH KAYECTBO YKU3HU
MMaIEeHTOB, MMPOIIIEITNX peabuIuTaImio [78].

[TocJie BBINWCKY U3 CTAIITMOHAPA ONITUMAJIb-
HBIM CIIOCOOOM JOCTUKEHHS HEeOOXOIHUMOIO
YPOBHS TOTPeOIeHns OeTKka U KaJIOPUH SBJISIET-
CAd Ha3HAaYeHWe [anueHTaM I[IepopaibHOTO
JIOIIOJIHUTENIHbHOr0 NuTaHusi. OOBIYHO JJIsI 9TOTO
HCIIOJIb3YEeTCA METOJl CUIIMHIa. BasKHBIM sIBJIAET-
cdA IIpeeMCTBeHHOCTh B npoBenenuu HIIL. B mHO-
rOYMCJIEHHBIX UCCJIeNOBaHUAX ObljIa IIOKa3aHa
3¢ (PeKTUBHOCTH MEPOPATHHOTO JOMOJTHUTEIID-
HOIr0 MNHUTAaHUS [IJIsI CHUSKEHHSI KOJMYECTBa
OCJIOYKHEHUH, JJINTEeIbHOCTU FOCIUTAIN3ANN 1
YPOBHS CMepTHOCTHM B OosabHuIie [79, 80].
HasHavyeHue nepopajgbHOTO TOMOJHUTETHHOTO
NIMTaHUA B CTallMOHape IPUBOJUJIO K 3HAYNMO-
My 9KOHOMHUYeckomy aderTy. Ha KaskabIit moJ-
Jiap, MOTpavyeHHbIN HA TIepopaJTbHOE JOMOJTHU-
TeJbHOE THUTaHWE B CTamuoHape, OBLIO
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CO9KOHOMJIEHO 52 moJiiapa Ha pacxojax, CBA3aH-
HBIX ¢ TocuTanuaanuei [(81]. Kpome Toro 661710
MOKa3aHo, YTO Ha3HauYeHUe JOIIOJHUTEJILHOIO
MePOPaATbHOTO NUTAHUS MOKUJILIM 0OJbHBIM,
BBIIIMCAaHHBIM U3 CTAllMOHApa, IPUBOIMNIIO K 50%
cHMkeHnIo 90-1HeBHOM JieTaJIbHOCTH [82].

B HacTOAIMI MOMEHT CYMTAETCsI, YTO 00JIb-
IIMHCTBO MAIMEHTOB, MNEPEHECIINX CeIlCUc u
BBIIIMCAHHBIX U3 CTAllMOHapa, He MOoJIy4alT CO
CTaHIApPTHBIM IIMTAHUEM JOCTATOYHOTO KOJINYe-
cTBa OeJika M 9HEPTUHU. ITOT IIEPUO]] PACTSTHUBAET-
Cs1TI0 BpeMeHU OT 3 Mec 110 2 JieT. [IoaTomy y Takoi
KaTerOpwH MAIleHTOB 11eJIeCO00Pa3HO UCIIOTb30-
BaTh [IepopasbHOE NOIIOJIHUTEJIbHOE TUTaHue [9].

3arJaoueHnue

db(PeKTUBHOCTL OKA3aHUS IMOMOIIU OOJIh-
vbIM B KC niepecTra/iv O1IeHUBATh TOJIBKO MO JJIH-
TeabHOCTH IpeObiBanus B OPUT, craruonape u
IoKasaTesssM JieTaabHOCTU. 11 00beKTUBHOI
XapaKTEPUCTUKN HEOOXOAMMO VYUTHIBATH HE
TOJIBKO NPOJIOJIKUTEJIbHOCTD SKU3HU MAllieHTOB
BHE CTallMOHAapa, HO U ee Ka4yecTBO. [IpoBeneHue
TTOJTHOIIEHHBIX pPeadUIUTAIIMOHHBIX MEPOIPUsI-

Jluteparypa

1. Kaukonen K.M., Bailey M., Suzuki S., Pilcher D., Bellomo R. Mortality
related to severe sepsis and septic shock among critically ill patients
in Australia and New Zealand, 2000-2012. JAMA. 2014; 311 (13):
1308-16. DOI: 10.1001/jama.2014.2637.

2. Kress].R, Hall].B.ICU-acquired weakness and recovery from critical
illness. N Engl ] Med. 2014; 370 (17): 1626-1635. DOI: 10.1056/NE-
JMra1209390.

3. Hopkins R.O., Suchyta M.R., Kamdar B.B., Darowski E., Jackson J.C.,
Needham D.M. Instrumental Activities of Daily Living after Critical
Illness: A Systematic Review. Ann Am Thorac Soc. 2017; 14 (8):
1332-1343. DOI: 10.1513/AnnalsATS.201701-059SR.

4. Tonybesa E.IO., /lanunosa P.H., Conosves A.I. ColnaabHO-9KOJIOTH-
4YecKue TOJX0/bl B OIleHKe IIOTPEOHOCTH B YXOJ[€e 3a IMOKUJIBIMU
JIIOOBMU. JKoa02us uenoseka. 2005; 9: 48-53.

5. Herridge M.S., Moss M., Hough C.L., Hopkins R.O., Rice TW,, Bienvenu
O.]., Azoulay E. Recovery and outcomes after the acute respiratory dis-
tress syndrome (ARDS) in patients and their family caregivers. Intensive
Care Med. 2016; 42 (5): 725-738. DOI: 10.1007/s00134-016-4321-8.

6. Needham D.M., Davidson J., Cohen H., Hopkins R.O., Weinert C., Wun-
sch H., Zawistowski C., Bemis-Dougherty A., Berney S.C., Bienvenu
O.]., Brady S.L., Brodsky M.B., Denehy L., Elliott D., Flatley C., Harabin
A.L., Jones C., Louis D., Meltzer W., Muldoon S.R., Palmer ].B., Perme
C., Robinson M., Schmidt D.M., Scruth E., Spill G.R., Storey C.R, Render
M., Votto J., Harvey M.A. Improving long-term outcomes after dis-
charge from intensive care unit: report from a stakeholders’ confer-
ence. Crit Care Med. 2012; 40 (2): 502-529. DOI: 10.1097/CCM.
0b013e318232da75.

7. Peabmuranys B MHTeHCUBHOM Tepanuu Peabur. Kimmanueckue pe-
KomeHganuu. 2015; 25 c.

8. Inoue S., Hatakeyama ]., Kondo Y., Hifumi T., Sakuramoto H.,
Kawasaki T., Taito S., Kensuke Nakamura, Unoki T., Kawai Y., Ken-
motsu Y, Saito M., Yamakawa K., Nishida O. Post-intensive Care Syn-
drome: Its Pathophysiology, Prevention, and Future Directions. Acute
Med Surg. 2019; 6 (3): 233-246. DOI: 10.1002/ams2.415.

9. wvan Zanten A.R.H., De Waele E., Wischmeyer PE. Nutrition therapy
and critical illness: practical guidance for the ICU, post-ICU, and
long-term convalescence phases. Critical Care, 2019: 23: 368. DOI:
10.1186/s13054-019-2657-5

10. Lee Z-Y, Heyland D.K. Determination of Nutrition Risk and Status in
Critically Il Patients: What Are Our Considerations? Nutr Clin Pract.
2019; 34: 96-111. DOI: 10.1002/ncp.10214.

11. Lambell K., Tatucu-Babet O.A., Chapple L.-A. S, Gantner D., Ridley E.]J.
Nutrition therapy in critical illness: a review of the literature for clini-
cians. Critical Care. 2020: 24: 35. DOI: 10.1186/s13054-020-2739-4.

12. De Waele E., Malbrain M., Spapen H. Nutrition in Sepsis: A Bench-to-
Bedside Review. Nutrients. 2020; 12 (2): 395. DOI: 10.3390/nu12020395.

13. Zusman O., Theilla M., Cohen J., Kagan I., Bendavid 1., Singer P Rest-
ing energy expenditure, calorie and protein consumption in critically
ill patients: a retrospective cohort study. Crit Care. 2016; 20 (1): 367.

TH#, 6€3yCIOBHO, TOBBIIIAET KaK MPOIOIKUTEIh-
HOCTbB SKU3HU 00JIbHBIX, nepeHecmnx KC, Tak u
CITOCOOHOCTh K aJanTalld¥l TO0CJe BBIINUCKUA U3
RJIMHUKY. B nemngupoBannu nocaeacteui [TAT-
CHHJIpOMA, KOTOPBI B 3HAYUTE/NHHONH Mepe U
oIpepeJisieT Ka4eCTBO KU3HY, BaYKHAsI pOJIb OTBO-
nutcsi HIT. CoBpemeHHbIe TTOAXObI K o0ecmeve-
HHio 6016HBIX B KC HyTpHeHTaM 1 9HeprHei mpe;i-
ycMaTpuBawT rpajanuio HasHadenuda HII B
3aBHCUMOCTHA OT CTaguu 3aboJieBaHus. B meit-
CTBYIOIINX KJIMHUYECKUX PEKOMEHIAUAX aKLEHT
JleJIaeTCs Ha MOCTENIEHHOE JOCTUKEHNE 1[eJIEBbIX
3HaYeHWH 6eJIKa ¥ 9HEPTUH, TPEUMYIIIECTBEHHOTO
HCIOJ/Ib30BAHUS 9HTEPATIBHOTO CIIOC06a 10CTaBKU
MUIIEeBbIX KOMIIOHEHTOB, IPEEeMCTBEHHOCTH B
nposenennn HII meskny oToeseHUAMH, a TaKKe
TOCIIUTAIHLHBIM U aMOYJIAaTOPHBIM 3TalaMu Jieue-
HuA. Vcnojsib3oBaHue NIepOpPasbHOro AOIIOJIHU-
TeJIbHOTO NMUTAHUS SIBJISIETCSI COCTAaBHOM YaCThIO
peaduIUTamOHHBIX MEPOTIPUATHH. TAKOH MOAXO
II03BOJIAET HE TOJIKO ONITUMU3UPOBaTh pe3yJikTa-
Thl OKAa3aHUsI MOMOIIU 3TOU KpalHe TIKeJI0n
KaTeropyuy NanyeHTOB, HO U IIOBBICUTH UX Kade-
CTBO KM3HH I10CJIE BBINUCKY U3 CTALIMOHAPA.
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