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Pe3rome

JlocTrskeHrs ”HTEHCUBHOU Te€PAITNH IT03BOJISIOT IEPEKUTH OCTPOE KPUTHYECKOE COCTOSTHUE, B PE3YJIBTaTe
4ero CO3[aeTCsl pacTyIas MOIMyJIsANNUA HallUEHTOB B XPOHNYECKOM KPUTUYECKOM COCTOSTHUU C JJTATETbHOU
3aBUCUMOCTHIO OT METOJ]0OB UHTEHCUBHOU TepaIiuy. YKa3aHHbIE MTallieHThbl COCTaBJIAIOT 5—10% OT BCex maru-
€HTOB C OCTPOW JbIXaTeJIbHOU HEIOCTaTOYHOCTHIO, TPEOYIOT HEIPOIIOPIIMOHAIBHO BBICOKOM JIOJTH PECYPCOB
OTJeJIeHNH peaHMaIyi ¥ MHTEHCUBHOW Tepaliy TPy 001Ieli BBPKIBAEMOCTH B TeueHue rofa B 40-50%.

Ilesqtb 0030pa. BEIABUTH BIIUSTHIE KOMOPOUWITHBIX OCIO’KHEHHUH HA TeYEeHHE U UCXO/bI TallUeHTOB C Ts-
SKeJIBIMU TTOBPEKIEHUSIMHA F'OJIOBHOTO MO3Tra.

Kputepusmu ord6opa 96 ICTOYHUKOB SIBJISIIFICH CBEJIEHUS, XapaKTePUYIOIINe KIIMHUYECKYIO0 (CHHIPO-
MaJIbHYIO) MOJIeJIb ITAallieHTa, B KOTOPOU PacCMOTPEH CUHAPOM MNaIeHTa C HIOCTKOMAaTO3HBIMU HapYyIIIe-
HUSIMHU CO3HAHUA PA3JIUIHOM 9TUOJIOTUH. [laHHasI MOJIe/Ib YYUThIBAET CTaANHU U (pa3bl CHHIPOMA, a TAKKe
nepeyeHb KOMOPOUTHBIX 3a001€BaHUH, KOTOPBIE OTIPEEsISIOT TeYeHre U MCX0] 3a60JIeBaHuUS.

B mepedyeHb NCTOYHUKOB BOIILIN PAOOThI, TOCBSAIIEHHBIE POOJIeMe KOMOPOUIHOCTH, Y TAITUEHTOB C T10-
BpEKIEHUSIMU U 3a00JIEBAHUSIMU TOJIOBHOTO MO3Ta (MHCYJIBTHI, IIOCJIEICTBUS TSAKEI0N YeperTHO-MO3TOBOM
TpaBMBI U Ollepaluii Ha FTOJIOBHOM MO3Te).

PaccMOTpeHBI ICTOYHUKHY, OTPasKaIoIe HanboJjee 3HAYNMble MEXaHU3MBbI IT0CJIeI0BaTeTbHOTO (Dop-
MHUPOBAHUS KOMOPOUIHBIX 3a00eBaHui. K HUM OTHOCATCS: HapyIIeHus MeTab0M3Ma C MOC/IeAyIoNUM
pasBUTHEM OEJTKOBO-9HEPTETHYECKOHN HEJJOCTAaTOYHOCTH; KOMOPOUIHBIE 3a00JIEBAHUS SKETYIOTHO-KHIIIEY -
HOro TpakTa. OnpeeseHa pojab MUKpoO6roMa B (pOpMUPOBAHUT KOMOPOUTHOCTH Y ITAIIUEHTOB B XpOHUYE-
CKOM KPUTHYECKOM COCTOSTHUM.

3akaouenne. PopMupoBaHre KOMOPOUIHOCTA HAYMHAETCS C MOMEHTA MOBPEKIEHUSI TOJIOBHOTO
MO3Ta 1 IPOJIOJI?KAETCS IO CTOMKOIN CTaOMIN3AIMN COCTOSTHUS UJTU IO TTIOJTMOPTAHHON HEeJJOCTaTOYHOCTH 1
JieTaabHOTO ucxona. CBoeBpeMeHHOE BhISIBJIEHUE U KOPPEKITAST KOMOPOUIHBIX COCTOSTHUM TTO3BOJIUAT OIITH-
MH3UPOBATh JIeYeHUE U MIOBLICUTH 9(P(PEKTUBHOCTH PeabUTUTAIIMOHHBIX MEPOTIPUSATHH Y ITAIUEHTOB C TS -
SKeJIBIMU TTOBPEKIEHUSIMHA F'OJIOBHOTO MO3Tra.

Katouesbwte cnoea: KomopoUOHOCTb; XPOHUUECKOe KPUMUYeCcKoe COCMOsIHUE; 2UNepmemadoiu3m; eunep-
Kamaboaudm; Muxpoouom

Summary

Advances in intensive care have enabled patients to survive an acute critical condition, producing a growing
population of patients in a chronic critical condition with long-term dependence on intensive care. These pa-
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tients make up 5-10% of all patients with acute respiratory failure and require a disproportionate share of re-
sources in the intensive care units, with an overall yearly survival rate of 40-50%.
The aim of review is to identify the impact of comorbid complications on the course and outcome of pa-

tients with severe brain injury.

Ninety-six sources were selected according to the data characterizing the clinical (syndromic) model of the
patient with consciousness disorders after coma of different etiologies. This model takes into account the
stages and phases of the syndrome as well as a number of comorbid conditions that determine the course and

outcome of the disease.

The list of sources includes papers addressing the issues of comorbidity in patients with brain injury and
conditions such as strokes, consequences of severe brain injury and brain surgery.

The sources reflecting the most significant mechanisms of consistent development of comorbidities were
examined. These include metabolic disorders with subsequent protein and energy deficiency and comorbidi-
ties of the gastrointestinal tract. The role of microbiome in the development of comorbidity in patients in

chronic critical condition was also identified.

Conclusion. The comorbidity development starts from the moment of brain injury and extends until sus-
tained stabilization or multi-organ failure and death. Timely detection and correction of comorbidities allows
optimizing treatment and increasing efficiency of rehabilitation in patients with severe brain injury.

Keywords: comorbidity; chronic critical condition; hypermetabolism; hypercatabolism; microbiome
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BBenenune

KomnyecTBO XpPOHMYECKUX KPUTHUYECKUX
cocrosganii (XKC) 3a mocyemHue IeCATHIETHs
YIIBOMJIOCh ¥ MOSKET YIBOUTBCS B TEUEHUE CIIETYIO-
IIEro JEeCATUJIETHs, a o0Imasi BhI)KUBAEMOCTh B
TedeHUe roga nmanueHToB ¢ XKC HaxoguTcsA B mpe-
ngenax or 40 mo 50%. [1]. Kak npaBuso, ykasaHHbIE
ManeHThbl UMEIOT TSYKeJI0e TIOBPEesKIeHrEe T0JI0OB-
HOTO MO3ra (TpaBMa, WHCYJIBT, WHTOKCUKAIIWs,
TUTIOKCHSI), TIEPEKUIINA OCTPEHIITyio ¢asy 3aboJie-
BaHUA C UCXO00M B BereTaTuBHOE COCTOsIHME UJIU B
COCTOsIHME MAJIOTO CO3HAHMS U HYKJIAIOTCS B 0CO-
OBIX TOIXOAX K IMTPOIO/IKUTETLHOMY MHTEHCUBHO-
My U peabuIuTalmoHHOMY JIeYeHUO [2].

Tsaokesble TOBpEKIEHUsT TOJIOBHOTO MO3Ta
COITPOBOYKIAIOTCS KACKAIOM IaTOJIOTUYECKUX PeaK-
IIH He TOJIBKO B T'OJIOBHOM MO3Te [3] (OTek MOo3ra 1
€ro JVCJIOKAIH, HapyIIIeHus iepedpabHOM reMo-
IUHAMUKY, BOCITAJIUTEIbHBIE OCJIOKHEHUS U T. 11.).
B maroJsiornueckuil mpoiiecc nocjaegoBarebHo U
3aKOHOMEPHO BOBJIEKAETCA CEPAEYHOCOCYIUCTAS
CHUCTEMA, OpraHbl IbIXaHW s, IIUIIeBapeHn A, BOOHOI'O
obMeHa, TOpMOHATLHOH PETyIAIIY U T. 1. Hapytire-
HUS TPO(PUKY, MMMYHHUTETA, IPHCOeTNHEHEe THOH-
HO-BOCHAJIUTEIbHbBIX OCJIOYKHEHUHN 3aMbIKAIOT KPYT
MaTOJIOTUYECKUX PEeAKIMM, U 4acTO NMPUBOIAT K
JIeTaIbHOMY HCXOMy [4-6].

dopMupoBaHTEe KOMOPOUITHOTO CHHIPpOMA Y
MaIeHTOB B XPOHUYECKOM KPUTHUYECKOM COCTOSI-
HUU TECHO CBSI3aHO C OEJIKOBO-3HEPTETUYECKON
HegocrarouHocTslo (bOH), B coueranuu ¢ Hapy-
MMIEHUAMU OEeATEJIBHOCTH KEeJTYyJOYHO-KHUIIIEYHOT'O
tpakta (KKT), runoasmsbymMuHeMued, MpersT-
CTBYIOIIIEN aJIeKBaTHOM JIETOKCUKAIINY, a TAKKe C
TTyOOKMMU HApPYIIEHUsIMA MUKpPOOHoOMa.

[Tenb 0630pa — BBISABUTH BJIMSHUE KOMOP-
6I/I,ILHBIX OCJIOKHEHUN Ha TeueHue u NCXOabl
IMalfreHTOB C TAKEeJILIMU ITIOBPEKIECHUAMU I'OJIOB-
HOT'0 MO3Ta.

Introduction

Chronic critical illness (CCI) have doubled in
recent decades and could double over the next
decade, and the overall survival rate for patients
with CClIs ranges from 40 to 50% during the year [1].
Typically, these patients have severe brain damage
(trauma, stroke, intoxication, hypoxia), have expe-
rienced an acute phase of the disease resulting in
vegetative or low consciousness state and require
special approaches to long-term intensive and re-
habilitation treatment [2].

Severe brain damage is associated with a cas-
cade of pathological reactions in the brain (brain
swelling and dislocation, cerebral circulation disor-
ders, inflammatory complications, etc.) [3] as well
as elsewhere in the body. The pathological process
involves consistently the cardiovascular, respira-
tory, digestive systems, fluid and electrolyte bal-
ance, hormonal regulation, etc. Abnormal metab-
olism, immunity, purulent and inflammatory
complications complete the vicious circle of patho-
logical reactions and often lead to death [4-6].

Comorbidity in patients in chronic critical
condition is closely related to protein-energy defi-
ciency (PED) combined with gastrointestinal tract
(GIT) dysfunction, hypoalbuminemia, which pre-
vents adequate detoxication, and severe micro-
biome disorders.

The aim of our review is to investigate the im-
pact of comorbid complications on the course of
disease and outcome in patients with severe brain
damage.

Patient Model for Severe Brain Damage
Resulting in Chronic Critical Condition
The patient model is defined as «...a con-

structed description of an object (disease, syn-
drome, clinical situation), determining a set of
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Mo,ue.m, IManueHTa Ipyu TAKEJI0M
IMOBPEKACHUHN MO3ra C HCX0A0M
B XpPOHHYECCROE€ KPUTHYECCROE COCTOAHUE

ITox MofeJIbIo HalenTa ITIOHUMAIOT «. . .CKOH-
CTpyHpOBaHHOE ollicaHue obbeKTa (3aboJsieBa-
HUE, CHHJIPOM, KJIMHUYEeCKasi CUTyalus), peria-
MEHTHUPYIOIIee COBOKYITHOCTb KINHNYECKUX UJIN
CI/ITyaIH/IOHHI)IX XapaKTepI/ICTI/IK, BBIIIOJTHEHHOE
Ha OCHOBE ONTHMH3allMU BbIOOPA MepeMeHHbIX
(ocnoskuenue, ¢asa, cragusi 3a00JieBaHUs) C
y‘ieTOM HaI/I6OJII)IlIeFO X BJIUAHHUA HA UCXO0O U
3HAYUMBbIX HpI/I‘II/IHHO-CJIeJICTBeHHI)IX CBH3Eﬁ,
ompeJeisilollee BO3MOKHOCTh U HeEOOXOIu-
MOCTb OIMMCAHUSI TEXHOJOTUN OKa3aHus MeIu-
IIAHCKOM ITOMOIIN» [7].

Pa3yin4yaroT HO30JIOTUYECKYI0 CUHIPOMAJTh-
HYIO M CUTYaIlMOHHYIO MOJIEJIA TallueHToB. JIJis
MaIMEeHTOB C TSKEJIBIM MOBPEMKIEHUEM MO3Ta C
MIOCJIEYIOIIUM UCXOJIOM B XPOHUYECKOE KPUTHYE-
CKO€ COCTOsIHHME U TTIOCTKOMATO3HO€E HapyIIIeHUe
cosHanud (IIKHC) npenoskena cuHapoMasbHas
MOJIeJIb, BKJIIOYAIOIIasl IepeYeHb KOMOPOUTHBIX
3aboJsieBaHU, XapaKTEePHBIX /11 JAHHON MOJIETH
(TabJiuia).

YcranosjsieHo, uro ITKHC mnpepncraBiidioT
coboif cienyionie HENOCPEJACTBEHHO IIOCJTe
KOMBI M CMEHAIOIINE OpPyr Opyra CUHIAPOMBI,
HAYMHAIOIIUECS C TMEePBOr0 OTKPBIBAHWS IJIas
MmanyenTa ¥ 3aKaHYMBaIOI[AEeCs IOsSBJIEHUEM
KOHTAKTa C ITaI[eHTOM (Jallle BCETO B BUJIE OTUET-
JIMBOTO BbINOJHEHUsT MHCTpyKumii). K TTKHC
OTHOCHAT BeFeTaTHBHBIfI CTaTYC, MUHHUMAJIBHOE
COCTOSTHME CO3HAHUS U aKUHETHYECKU MyTU3M.
Ecsm cTolikoe (mepcUcTUpyIOlllee) BereTaTuBHOE
COCTOsIHWE OTHOCUTCSI B HACTOSIIIEe BpPeMs K
COCTOSTHUSAM, He MOAIAION[MMCS U3JIeUEeHUIO, TO
HpI/I MHUHUMAJIBHOM ypOBHe CO3HAHUA U AKUHETH -
YEeCKOM MYTH3M€ BO3MOMKEH IT0JIOKUTETbHBIN
UCXo/. B To)ke BpeMsi, OTCYTCTBHE TMPABUJIbHO
OpFaHI/I3OBaHHOFO JieueHUuAa HpI/IBO,D,'I/IT K I/ICXOILY B
CTOMKOE BEreTaTUBHOE COCTOSIHHE BCIO TPYIIILY
nanuenToB ¢ I[TKHC.

®opMUPOBAHKE MOJIEJIA IIPOUCXOIUT C TIEP-
BBIX MUHYT II0OCJIE TIOBPEKIEHMUSI MO3Ta B PE3YJ/IBTa-
T€ TPABMBI, UHCYJIBTA, TIOCJIE TIEpEHECEHHBIX OTTepa-
III/Iﬁ NJIn OT ,IprrI/IX, HOBpe)KJIaIOIHI/IX MO3r HpI/I‘H/IH.
Passanuaror HepBI/I‘-IHI)Ie nu BTOpI/I‘IHbIe HOBpe)KJIe-
HUs1 Mo3ra. [lepBUYHOE TOBPEKIeHNE BOSHUKAET B
pesyJibrare HEoCPEeICTBEHHOTO BO3/IEMCTBUS Ha
MO3I, 1 BTOpI/I‘IHoe, BCJIeCTBUE CJIO0KHBIX 1 MHOT'O-
00pa3HbIX MEXaHMU3MOB, 3aITyCKAaE€MbIX BIIOCJIE]-
cTBUU. BTOpUYHbIE TOBPEKIEHS MO3Ta ITOoIpas;ie-
JISTIOT Ha BHYTpUYEpeNHble (CAaBJieHUWE MOo3ra
BHYTpI/I‘{epengIMI/I reMmaromMmamMuy, HapymeHI/IH
reMo- U JIMKBOPOIMPKYJIAINY, HaOyXaHre Mo3ra
BCJIEJICTBHE OT€Ka, TUIIEPEMUU WJIU BEHO3HOTO
HOJIHOKpOBI/IH; ITIOBBIIIIEHUE BHYTpI/I‘{epeHHOFO
TaBJIEHUST; Pa3BUTHE NMH(MEKITUN MO3Ta, ET0 000JI0-

clinical or situational characteristics, performed
based on optimized choice of variables (complica-
tion, phase, stage of the disease) taking into ac-
count their greatest influence on the outcome and
significant causal relations, indicating the possibil-
ity and necessity to describe the technology of
medical care» [7].

A distinction is made between syndromal and
situational models of patients. For patients with se-
vere brain damage resulting in chronic critical con-
dition and post-comatose consciousness disorder
(PCCD), a syndromal model has been proposed,
which includes a list of comorbid diseases typical
for this model (table).

PCCD include syndromes that immediately
follow coma, in a sequence starting with the first
opening of the patient's eyes and ending with the
established patient contact (most often manifest-
ing as obeying of commands). PCCD comprise veg-
etative status, minimal state of consciousness and
akinetic mutism. While the persistent vegetative
state currently is considered incurable, a positive
outcome in minimal consciousness level and aki-
netic mutism is possible. At the same time, the in-
adequate treatment results in a stable vegetative
state for the whole group of patients with PCCD.

The model can de generated starting from the
first minutes after the brain trauma, stroke, surgery
or other events causing brain damage. Brain dam-
age is divided into primary and secondary. Primary
damage occurs as a result of direct impact on the
brain, and secondary damage is a result of complex
and diverse mechanisms initiated later. Secondary
brain damage is categorized into intracranial (com-
pression of brain by intracranial hematomas; blood
and liquor circulation disorders; brain swelling due
to edema, hyperemia or venous congestion; in-
crease in intracranial pressure; development of in-
fection of the brain and its membranes) and ex-
tracranial (hypoxemia and anemia; arterial
hypotension; hyper- or hypocapnia; hypo- or hy-
pernatremia; hypo- or hyperglycemia, hyperther-
mia, endogenous intoxication, etc.), which aggra-
vates the primary damage.

The severity of the patient's condition, adap-
tation and recovery capabilities (rehabilitation po-
tential) close depend not only on the primary brain
damage, but also on successful prevention and
treatment of secondary damage. Low conscious-
ness and prolonged lung ventilation represent the
acute and subacute phases of the disease, when the
primary damage sequelae have already appeared
and the secondary damage is under way.

The patient syndrome model is based on the
pathogenetic principle without taking into account
the etiology and includes different stages of the con-
tinuum of consciousness recovery after the coma.

Following severe brain damage, CCI can be

considered as a patient model characterized by var-
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CHH,I[pOMaJILHaH MOJ€JIb MalnueHTa ¢ TAMEJIbIM I10-
BPEKICHHUEM MO3ra 1 HCX0A0OM B XPOHHUYECROE€ KPUTH-
YE€CKOe COCTOsAHHE U ITIOCTKOMATO3HOE HApyIIIeHue Co-

3HaHHUA.

Syndromic model of a patient with severe brain damage
resulting in chronic critical condition and post-co-
matose consciousness disorders.

Syndrome Post-comatose consciousness disorder
Cungpom ITKHC pa3jim4HOMi 3THOJIOTHH Stage Vegetative state (VS)
Cragus BereraruBHOe coctossaue (BC) of syndrome Minimal consciousness state (MCS)
CUHIpOMA CocTrosiHre MUHUMAaIBHOTO codHanus (CMC) Akinetic mutism (AM)
AxuHeTH4YecKui MyTusm (AM) Mutism (M)
MyTuam (M) Deafferentation syndrome (DS)
Cunpapowm neapdepentaruu (CI) Persistent neurological deficit
CHHIPOM CTOUKOTO syndrome (PNDS)
HeBpoJiorndeckoro gedexra (CCHJI) Moderate neurological deficit
CHHJIpOM YMEpPEHHOTO syndrome (MNDS)
HeBpoJsiornyeckoro pedexra (CYH]) Minimal neurological deficit
CHUHIPOM MUHUMAJIBHOTO syndrome (MNDS)
HeBpoJIoruyeckoro pedexra (CMH]) Phase Stabilization
Dasbl Crabuiusanus mpoiecca of syndrome  Remission
CHUHpOMa Pemuccusa Recurrence
Pennnns Disease progression
[IporpeaneHTHOE TeYeHVEe Residual effects
OcTaTouHbIe SIBJIEHUS Comorbidities Name ICD-10 code
Komopougusie HaumeHoBaHue Kox MKB-10 Malnutrition E40-E46
3a0oJieBaHMs Unspecified severe protein- E43
HemoCTaTOYHOCTh MUTaHUA E40-E46 calorie malnutrition
Tsresast 6eJTKOBO-9HEPTETH - E43 Sequelae of malnutrition and E64
YyecKasi HeJJ0CTaTOYHOCTh other nutritional deficiencies
HEYTOYHEHHasi Other disorders of pancreatic El6
TTocJieCTBUS HEJOCTATOYHOCTH E64 internal secretion
[IATaHUsA U HeJ0CTaTKa JPYyTUX Other disorders of fluid, electrolyte  E87
IUTaTeIbHBIX BEIIECTB and acid-base balance
Jlpyr¥ie HapyLeHusI Pery/Isiun E16 Nutritional anemias D50-D53
[JIIOKO3BI ¥ BHYTPEHHEH CeKperun Diseases of esophagus, stomach  K20-K31
TIOJ)KeJTyIOYHOI JKese3bl and duodenum
Jlpyruie HapyIlIeHusI BOIHO-COJIEBOro E87 Other bacterial intestinal infections A04
00MeHa WJIM KMUCJIOTHO-IIEeJI0YHOr0 Other acute lower respiratory J20-]J22
paBHOBeCHUs infections
Anemuu, cBs3aHHbBIe ¢ nuTaHueM D50-D53 Chronic lower respiratory diseases J40-J47
BoJsieaHun nuineBosa, skeaynka  K20-K31 Suppurative and necrotic J85-J86
¥ IBEHAIIAaTUIIEPCTHOM KUK conditions of the lower respiratory
Jlpyrue bakTepuabHbIE KUIIIe- A04 tract
yHble nH(peKnun (A04) Other diseases of the pleura J90-J94
Hapy1ienvist BcacbIBaHUs Intraoperative and postprocedural  J95
B KUIIIEYHUKE complications and disorders
Jlpyrue ocTpble peciuparopabie  ]20-J22 of respiratory system, not elsewhere
WH(EKINN HIKHUX JbIXaTeJTbHBIX classified
nmyTen Respiratory failure, not elsewhere J96
Xpouuyeckue 60Jsie3Hu HUKHUX  J40-J47 classified
JIbIXaTeJIbHbIX Iy Tl Other diseases of the urinary N30-N39
l'HOVIHBIE 1 HEKPOTHUYECKUe J85-]86 system
COCTOSIHUSA HUKHUX [bIXaTeJIbHbIX Pulmonary embolism 126
nyTei Acute myocardial infarction 121
Jlpyrue 60J/1e3HH 1JIEBPbI J90-J94 Cerebral edema G93.6
PecniupaTopHble HapylIeHUs 195 Cerebrovascular diseases 160-169
OCJIe MEAUIIMHCKUX TIPOTIETYD, Personality and behavioural FO7
He Kj1accu(UIPOBaHHbIE disorders due to brain disease,
B IPyrux pyopuxax damage and dysfunction
JlpIxarebHasA HEJJ0OCTaTOYHOCTb, 196 Clinical entity Post severe traumatic brain injury condition,
He KyIaccuunupoBaHHas post brain tumour surgery or vascular disease
B IPYTUX PyOpHKax treatment condition, post hemorrhagic
Jlpyrue 60/1e3HU N30-N39 or ischemic stroke condition
MOYEBOU CUCTEMBI
Jlerounas aM60J1us 126 ious comorbidities and multimorbidity. Accompa-
8CTPHH MH}apKT MUOKap/a G121 nying diseases significantly delay the recovery, con-
Hz;igg) OSBr:C A YAADHDIE BONEaHH 168_31'& siderably increage treatment costs and, in most
PacCTpolicTBa INYHOCTH 1 I0Be-  F07 cases, are the main cause of death.
IleHus1, 00yCJIOB/IEHHBIE 60JIE3HBIO,
TOBpEsKIeHUeM WU AuchyHKImel Multimorbidity and Comorbidity:
TOJIOBHOTO MO3Ta oy
HosoJsioruyec- IlociiencTBUA TAMKEI0U YepeITHO-MO3TOBOK General Concepts and Definition
Kasg opMa  TpPaBMBI, COCTOSIHUE IIOCJIE OIIEPATHBHOTO

JledyeHNsI HOBOOOPa30BaHUI I'OJIOBHOTO
MO3Tra, COCYAHCTOH IIaTOJIOTUH, IOCIEICTBUS
reMOpparnyecKuXx U UIIIEMUYECKUX HHCYJIBTOB.

The combination of complications accompa-
nying the main disease is termed comorbidity. The
concept of «comorbidity» was suggested by an
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4YeK) ¥ BHeUePeHbIe (TUTTOKCEMUSI 1 aHEMUST; apTe-
pUaJIbHAST TUTIOTEH3UST; TUTIEP-, TUTIOKAITHUS; THTIO-,
TUTIEPHATPUEMUST; TUIIO-, TUTIEPTVIMKEMUSI, THUTIEP-
TepMUsl, 9HIOTeHHAsI MHTOKCUKAIIUSA U 1IP.), KOTO-
Ppble yCyTyOJISTIOT IEPBUYHOE TIOBPESKIEHHE.

TasKeCTh COCTOSTHUSA MTAallHEHTOB, BO3MOYKHO-
CTH aanTallii U BOCCTAHOBJIEHU (peabuanTa-
IIMOHHBIN MOTEHIAAJT) HaXOAATCS B TECHOM CBA3U
He TOJBKO C OCOOEHHOCTAMU I€PBUYHOIO
TIOBPESKIEHNsI MO3Ta, HO U C yCIIeXaMU 110 TIpey-
MIpesKIeHUI0 U JIEYeHUIO BTOPUYHBIX ITOBPEsK/IE-
HUH. VicXox B HU3KUH YPOBEHb CO3HAHUSA U JIJIH-
TEJTbHYIO0 MCKYCCTBEHHYIO BEHTUJIAIUIO JIETKUX
TIpesICTaBJIsIET COOOM OCTPYIO U MTOOCTPYIO a3y
3abo0JieBaHUs, KOTJA MOCJIEACTBUS ITEPBUYHOTO
TIOBpERIEHNs Y3Kke ChOPMUPOBAHBI, @ BTOPUYHBIE
MMOBPEKIeHNST HAaX0mATCA B (pase pa3BUTHS.

Brigesienre CHHIPOMAJBHONM MOJIEJTH TTalfy-
€HTOB OCHOBAHO Ha ITaTOreHEeTUYeCKOM IPUHITUIIE
0e3 y4yeTa aTHOJIOTHH MIPOoIiecca U BKIIOYAET pas-
HbBIE CTaINV KOHTUHYYMa BOCCTAHOBJIEHHUSI CO3HA-
HUs TIOCJIe TIepeHeCEeHHOM KOMBI.

Hcxonm mamyeHTa B XpOHUYECKOE KPUTHYE-
CKO€ COCTOSTHHE TIOCJI€e TSKEJIOT0 MTOBPEeKIeHUS
MO3ra SIBJISIETCS MOJeJIbI0 TMalpeHTa, KOTopast
XapaKTepuayeTcss OOJIBIINM TEepedYHeM COMyT-
CTBYIOIINX (KOMOPOWIHBIX U TOJUMOPOUTHBIX)
3aboJieBaHUM. YKasaHHbIe 3a00JIeBaHUSI 3HAYM -
TeJILHO ITPOJIIEBAIOT TeYeHNE BOCCTAHOBUTEILHO-
TO IIPOIIECCa, CYIIECTBEHHO YBEJTMYNBAIOT 3aTPaThI
Ha JIeYeHHeE U, B OOJBIITNHCTBE CAyYaeB, ABJISIOTCS
OCHOBHOU MPUYUHOH JIETAJTEHOTO UCXO/IA.

ITomuMOpOUIHOCTH 1 KOMOPOUTHOCTb.
IloHATHA ¥ onIpenesieHus

CoueTaHue OCJOKHEHUU, COMPOBOMKIAIO-
X OCHOBHYIO ITATOJIOTHI0, 0003HAYAIOT KaK
KOMOPOUIHOCTh. I[IOHATHE «KOMOPOUTHOCTDHY»
MpeIosKU aMmepuKkanckuil Bpay A. R. Feinstein
emte B 1970 rogy [8], omHAKO 10 HACTOAILIETO Bpe-
MEeHHM HeT [TO0CTAaTOYHO YeTKOT0 OIpeaesieHUs
MTOHATHS MOJIN- U KoMopoumHocTu. KoMmopou-
HOCTb ONIPEJIeJIAIOT KaK HaJIN4Yre OJJHOBPEMEHHO
HECKOJIbKHUX 3a00JIeBaHUM, CBSA3AHHBIX €IUHBIM
maToreHeTu4YeCKUM MexaHuamoM [9, 10], a moJu-
MOPOUIHOCTh — KaK HaJIMUYMe He CBSI3aHHBIX
MesRy coboii 3abosieBanuii [11, 12].

B kayecTBe CMHOHMMOB HCIIOJIB3YIOT CJIe-
QYIOIIIVIE OTIpeieSIeHUST: TOJTUMOPOUIHOCTD, MYJTh-
TUMOPOUTHOCTD, MyJIBTU(DAaKTOpHUaIbHbIE 3a00-
JIeBaHUs, MOJIUIIATHUS, €c000JIe3HEHHOCTb,
JIBOWHOM MUArHo3, maropumaroaorus. Takoe pas-
HOoOpasue TEpMUHOJIOTUU CBHUJIETETHCTBYET 00
OTCYTCTBHM €IMHOI'0 HAYYHOI'O II0AX0Aa K OIlpese-
JIEHUI0O TepMWHA KOMOPOWTHOCTH, 4YTO TpedyeT
JaJIbHENIIIero N3y4eHns 3TOTO sIBJIEHUS.

[Ipob6aeme MOJTUMOPOUTHOCTH ITOCBSIIEHO
00JIBIIIOE KOJIMYECTBO HCCJIEIOBaHUK. MHOTrHe

American physician A.R. Feinstein as early as in
1970 [8], however, the definition of multi- and co-
morbidity is not yet clear enough. Comorbidity is
defined as the presence of several diseases which
share the same pathogenetic mechanism [9, 10],
and multimorbidity is defined as the presence of
unrelated diseases [11, 12].

The following definitions are used as syn-
onyms: polymorbidity, multimorbidity, multifacto-
rial diseases, polypathy, double diagnosis, pluri-
pathology. This variety of terminology indicates
that there is no single scientific approach to the def-
inition of the term comorbidity, which requires fur-
ther study of this problem.

Numerous studies have been devoted to the
problem of multimorbidity. Many researchers be-
lieve that it cannot be caused by a random combi-
nation of observed disorders, but rather based on a
strict hierarchy of mechanisms determining the va-
riety and integrity of pathological manifestations.
Studies of multimorbidity in geriatrics, cardiovas-
cular, gastrointestinal, mental, neurological and
other diseases are most widely represented in the
scientific literature [13, 14].

Severe brain damage resulting in chronic crit-
ical illness can be considered a special clinical pa-
tient model. Changes in the brain after its damage
in injury or disease are associated with functional
and morphological abnormalities in internal or-
gans, which create a basis for the consistent devel-
opment of a number of comorbid diseases [15].
These changes form a vicious pathological circle
that prevents stabilization and restoration of cere-
bral functions [16].

Insufficient scientific knowledge in studying
comorbidity syndrome in brain damage does not
allow to fully identify the cause-and-effect relation-
ship and, later on, to break the vicious circle of
pathological changes. At the same time, specific
mechanisms of comorbidity formation are known,
which allows preventing comorbidity development
at early stages [16].

The multimorbidity is closely related to the
age of the patients. According to some au-
thors [16], there are an average of 2.8 concurrent
diseases per patient under 20 years of age, 3.2 dis-
eases between 21 and 40 years of age, 4.5 diseases
between 41 and 60, and 5.8 verified diagnoses be-
tween 60-75 years of age. Not only quantitative
but also qualitative changes in multimorbidity
occur with age. Atypical course of diseases is ob-
served, latent course of disease with minimal clin-
ical manifestations and slow evolution as well as
no acute onset are also characteristic [17].

Different systems are used to assess multi-
morbidity depending on the purpose. These in-
clude the Cumulative Illness Rating Scale (CIRS)
modified for the elderly (CIRS-G) [18], the Kaplan-

Feinstein system for assessing multimorbidity in
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HCCJIeIOBATe N IT0JIaraoT, YTO TTOJIMMOPOUTHBIN
CHHJPOM HE MOSKET OBITh 00YCJIOBJIEH CITyYaitHBIM
codyeTaHeM HaOJTI0TaeMbIX HAPYIIIEHWH, a B OCHO-
Be TTOJIMMOPOUTHOCTH JIEYKUT CTPOTAsT HepapXUsi
MEXaHM3MOB, OIpefessA0INuX MO3auKy U equH-
CTBO IIaTOJIOTMUYECKUX MTPOsiBJIeHUl. B HayuHOM
JuTeparype HanmboJjee IMHUPOKO IPeICTaBIEHbI
paboThI 110 TTOJTUMOPOUTHOCTU B TEPUATPUH, TIPU
CeplleYHO-COCYANCTHIX 3a00€BAHUAX YKETYI0Y-
HO-KHUIIIEYHOT'0 TPAKTA, ICUXNYECKUX, HEBPOJIO-
TUYECKUX U APYTHUX 3a0oseBanusx [13, 14].

Tsrskesible MOBPEsKIEHUsI MO3Ta C MCXOIOM B
XpOHUYECKOe KPUTUYECKOe COCTOsTHUE (POpMU-
PYIOT 0CO0YI0 KIWHUYECKYIO MOJIesIb MalieHTa.
V3MeHeHMs B MO3Te TTOCJIe eT0 TOBPEsKAeHU IIPU
TpaBMe WU 3a00JeBAaHUU COIPOBOKIAIOTCS
(PYHKIMOHAJBHBIMU U MOP(QOJIOTUUEeCKUMU
M3MEHECHUAMU BO BHYTPEHHUX OpraHax, KOTopble
CO3[aI0T OCHOBY JJIA IIOCJIEI0BATeJIbHOIO PA3BU-
THS psiga KOMOpOUIHBIX 3abosieBanuii [15]. Yka-
3aHHble M3MeHeHUsi (HPOPMUPYIOT ITOPOUYHBIN
MaTOJIOTUYECKUHN KPYT, MPEMSATCTBYIOMINI CTa0u-
JIN3aINU COCTOSTHUSI U BOCCTAHOBJIEHUS Ieped-
panbHbIX QyHKIUH [16].

HemocTaTo4HOCThL TEOpEeTUYEeCKOU 0Oasbl B
W3y4YeHUW KOMOPOWIHOTO CHHApOMa IIpH
MMOBPEYKAEHUAX FTOJIOBHOTO MO3Ta He TO3BOJISIET B
IIOJIHOU Mepe BBISIBUTh IPUUYNHHO-CJIe[ICTBEHHYIO
CBsI3b U, B JlajibHENIIIEeM, pa3opBaTh MOPOUYHBIN
KpYT IIaTOJIOTUYeCKUX U3MeHeHUH. B Toske BpeMms,
WMEIOTCA CBeIeHUsI 0 KOHKPETHBIX MeXaHu3Max
¢dopMupoBaHUS KOMOPOUTHOCTH, YTO ITO3BOJISIET
Ha paHHUX JTaNax MPeJOTBPATUTH NaJibHelliee
pas3BuTHe KoMopoumgHOCTH [16].

[ToTMMOpOUITHOCTL TECHO CBsI3aHA C BO3pac-
ToM 3abosieBIux. I10 TaHHBIM HEKOTOPBIX aBTO-
PpoB [16] Ha ogHOrO narrenTa MoJioske 20 JIeT cpef-
HEeCTaTUCTUYECKU MPUXOIUTCA 2,8 OMHOBPEMEHHO
MpoTeKalonux 3aboJeBaHus1, B Bo3pacTe OT 21
ropga no 40 jietr — 3,2 3aboJieBaHusA, B BO3pacTe OT
41 roga o 60 JjteT — 4,5 60J1e3HEH, a B BO3pacTe OT
60-75 jetT — 5,8 BepuUITMPOBAHHBIX IMATHO30B.
C BO3pacToOM NPOUCXOAUT HE TOJIBKO KOJIMYEe-
CTBEHHOE M3MeHeHUe IOJIMMOPOUIHOCTH, HO U
KauyecTBeHHOe. HabJriogaercss aTUIn4YHOe TeueHne
Oos1e3Hel, XapaKTepHO JIaTeHTHOE TeueHre 00J1e3-
HY C MUHUMAJbHBIMUA KJIWHUYECKUMHU TPOSBJIE-
HUAMHU 1 MeIJIEHHON KIIMHUYECKON TMHAMUKOM, a
TaK’Ke OTCYTCTBHE OCTPOTro aebrora [17].

7151 OTIeHKU MTOJTUMOPOUTHOCTH B 3aBUCHU-
MOCTH OT IOCTaBJICHHBIX 3aJa4 UCIIOJIb3YIOT pas-
JuyHble cucteMbl. Cpean HuX cucteMa Cumulative
illness rating scale (CIRS), koTopast 661712 MOIHDU-
nypoBaHa it nokuabix Jjiogeit (CIRS-G) [18].
Cucrema Kaplan-Feinstein /17151 O1leHKY TOJTAMOP-
OMIHOCTH y OHKOJIOTUYECKHX IMarreHToB [19].
JJ11 IPOrHO3a JIETaIbHOCTU UCIIOJb3YIOT LIKAJIY
Charlson [20]. Takske ucnosbsyercs Index of co-

existent disease (ICED), xotopwiii HauboJiee

cancer patients [19]. The Charlson scale is also used
to predict mortality (20). The Index of co-existent
disease (ICED) elaborated to estimate hospital
length of stay and likelihood of repeated hospital-
ization [21] is also utilized.

Comorbid Metabolic Disorders

Brain damage leads to significant changes in
metabolism presenting as a non-specific systemic
response. The most important cause of metabolic
disturbances besides changes in gastrointestinal
tract is the hypermetabolic and hypercatabolic state.

Malnutrition can be caused by either insuffi-
cient supply of nutrients to the body (simple star-
vation) or increased catabolism (stress starva-
tion) [22-24].

Damage results in both inflammation and
metabolic stress response [25]. To achieve proper
healing and functional recovery, a metabolic re-
sponse is required, which necessitates nutritional
therapy, especially when the patient is malnour-
ished and the stress-inflammatory response per-
sists. Recently, the negative effect of continuous
calorie and protein deficiency on the outcome of
patients with CCI has been shown again [26].

Any injury causes release of stress hormones
and inflammatory cytokine mediators. The cy-
tokine response to infection and trauma, so-called
«systemic inflammatory response syndrome», has
a significant effect on metabolism [27].

Catabolism of glycogen, fat and protein with
the release of glucose, free fatty acids and amino
acids will lead to the reduction of protein content
in the body (especially muscle mass), abnormal
healing and immune response [28].

Brain damage associates with increased levels
of cortisol, catecholamines, and pro-inflammatory
cytokines (IL-1, IL-6, IL-8, TNF-a) persisting for
several weeks [29].

In response to stress, glucose metabolism
abruptly changes along with its regulatory homeo-
static mechanisms [30].

Brain damage from injury or stroke leads to a
significant increase in endogenous glucose produc-
tion. A portion of glucose while being broken down
continues to produce energy without oxygen (glycol-
ysis) [31]. An increase in lactate level in brain tissue
and cerebrospinal fluid occurs. The severity of hyper-
glycemia has been noted to correlate with the extent
of brain damage, while the lactate concentration cor-
responds to the level of metabolism increase [30].

Due to the release of stress hormones, insulin
secretion is suppressed, endogenous glucose pro-
duction and insulin resistance increase. Abnormal
carbohydrate metabolism (hyperglycemia) is ac-
companied by persistent hyperlipidemia [32].

The evidence for the need to correct stress hy-
perglycemia has been obtained. Stress-induced hy-
perglycemia is considered as a factor intensifying

GENERAL REANIMATOLOGY, 2020, 16; 4

www.reanimatology.com



78

DOI:10.15360/1813-9779-2020-4-72-89

Reviews

IIMPOKO MCIOJb3YeTCs IJIA pacdyeTa IJIATeIbHO-
cTu mpebObIBaHUs B CTAIMOHAPE W BEPOSTHOCTHU
MMOBTOPHOM rocriuTaau3amnuu [21].

KomopOuaHbIe HapyIIeHH s
MeTadoaIu3Ma

[ToBpeskaeHre roJIOBHOTO MO3Tra IPUBOJIUT K
BBIpQ)KEHHBIM U3MEHEHUSM MeTabo/m3Ma, KOTO-
pble OpOSIBJAIOTCA B BUJie Hecnenuduieckou
CUCTEMHOU peakIluy B OTBET Ha MOBPEXK]IEHUE.
Baskneiiasa npuunHa TpouYeCcKUX HapylleHu i,
kpoMe uamenenuii B JKKT — nsmeHnenust metabo-
JIm3Ma C pa3BUTHEM CHHIpPOMA IUIIepMeTad0In3-
Ma-TuIepkaTabou3Ma.

HemocTaToyHOCTL IHMTAHUSA MOYKET OBbITh
BBI3BaHA CJIEMYIONIMMI IPUYMHAMI: JTUOO0 HET0CTa-
TOYHBIM ITOCTYIIEHWEM IIMTaTe/IbHbIX BEIECTB B
OpraiuaM (IIpoOCTOe T'OJI0NAHYE), TUOO BHIPASKEHHBIM
KaTab0/IM3MOM (CTPeCcCcOBOe roJiofaHue) [22-24].

[ToBpeskneHre NPUBOIUT KaK B BOCITAJIEHUIO,
TakK U K MeTab0OJMYEeCKON CTPEecCOBOI peak-
1y [25]. 1711 TOCTUKEeHU A HAJIe KAl ero 3asK1uB-
JieHus1 U (PYHKIMOHAJBHOTO BOCCTAHOBJIEHUS
HeoOX0oIuM MeTabO0TUYEeCKUIl OTBET, JJIsTI KOTOPO-
ro TpebyeTcsi HyTPUIMOHHAs Teparsi, 0COOeHHO
KOTJa HallMeHT HeJoedaeT, a CTPecC-BOCHAJH-
TeJIbHAsI peakIusl MpoJoJsKaeTcsa. B mocaentee
BpeMsi ObIJIO BHOBBH IOKA3aHO OTPHUIlATeJbHOE
BJIMSIHUE [IJIUTEJBHOTO NeduiiuTa KaJopuii u
0eJIKOB Ha MICXO]I ITAI[MeHTOB B XPOHUYECKOM KPU-
THYECKOM COCTOSIHUHU [26].

JItob6ast TpaBMa BBISBIBAET BHICBOOOYKIEHIE
TOPMOHOB CTpecca U MeInaTOPOB BOCHAJIEHUS -
IUTOKUHOB. [IUTOKMHOBBIN OTBET HA MH(PEKITUIO
U TPaBMY, TaK Ha3bIBa€MbIl «CUHIPOM CHCTEMHO-
I'0 BOCIAJIUTEJIbHOI'O OTBeTa», OKa3bIBaeT CyIIie-
CTBEHHOE BJIMSITHNE Ha OOMEH BelecTs [27].

Karabo3M IIMKOTeHa, ’Kupa W Oesika C
BBICBOOOKIEHHEM IIOKO3bI, CBOOOTHBIX YK PHBIX
KHUCJIOT 1 aMUHOKMCJIOT, IPUBOJUT K YMEHbIIIe-
HUIO cofep:kaHus 6ejika (0COOEHHO MBITIIEYHOMN
Macchl), K TpobJieMaM 3a:KUBJIEHUSI 1 UMMYHHOTO
oTBeTa [28].

[ToBpeskieHre TOJIOBHOTO MO3Ta COMMPOBOSK-
JlaeTCs IOBbIIIEHNEM YPOBHS KOPTU30J1a, KaTeX0-
JAMWUHOB W NPOBOCHAJIMUTEJBHBIX ITUTOKAHOB
(NJI-1, JI-6, N1JI-8, PHO-a), KOTOpBIE OCTAIOTCA
Ha BBICOKOM YypOBHE B Te4YE€HHE HECKOJbKHUX
Henesb [29].

B oTBeT Ha cTpecc NPOUCXOIUT PE3KOE U3Me-
HeHUe MeTabO0JM3Ma IJTIOKO3bI BMECTe C peryJis-
TOPHBIMU MeXaHu3MaMU ee romeocrasa [30].

IToBpesxeHne roJ0BHOIO MO3ra B pe3yJib-
TaTe TPaBMBbI WJIX HAPYIIEHNUA MO3rOBOI0 KPOBO-
oOpareHus BeJeT K 3HAUYNTEJTbHOMY YBeJrude-
HUIO TPOU3BOJICTBA SHJOTEHHOU TJIIOKO3BI.
YacTh NIIOKO3BI, pa3pyllasach, IPOAOJIKAET IIPO-
W3BOJIUTH JHEPTUI0O 0e3 ydyacTus KHCJI0poja

damaging processes such as hemorrhagic transfor-
mation of brain infarction, blood-brain barrier im-
pairment, brain edema, intracellular acidosis [33].
There is evidence proving a link between the sever-
ity of hyperglycemia and the outcome of severe
traumatic brain injury (TBI). Hyperglycemia of 9.4
mmol/l has been found to correlate with 9-12
points on Glasgow Coma Scale, 11 mmol/l corre-
sponded to a score of under 8, and with values ex-
ceeding 13 mmol/], the chance of survival was ex-
tremely low [34].

Brain tissue damage develops both in hyper-
glycemia above 9 mmol/l and in a slight decrease
in glucose concentration below normal values [35].

The protein loss due to increased catabolism in
sepsis and severe trauma can reach 260 g per day.
This corresponds to daily losses of over 1 kg of muscle
tissue. In the absence of adequate nutrient support,
the loss of muscle mass in a short period of time will
make successful weaning and subsequent recovery
of patient impossible. Loss of muscle tissue is an im-
portant limitation for functional recovery [36].

In this situation, specific amino acids, such as
glutamine and branched amino acids, are the only
substrates that can be used in peripheral and dam-
aged tissue as an energy source. The amino acids
released from muscle tissue can be used for the
synthesis of acute phase proteins including albu-
min, fibrinogen, glycoproteins, complement fac-
tors, etc.

Fat stores play an important role in metabo-
lism. Increased lipolysis is part of the metabolic re-
sponse to a serious disease, regardless of its etiol-
ogy, the amount of fatty acids released can exceed
energy requirements.

Intense protein consumption, as a major
source of endogenous glucose production, and the
resulting protein-energy deficit lead to longer hos-
pital stays, lower wound healing rates, and an in-
creased risk of secondary infection [37].

Comparative clinical and biochemical studies
conducted in 237 patients in chronic critical condi-
tion after cerebral accident, of which 128 patients
were discharged with improvement and 109 died,
showed that in 85% of cases the main cause of mor-
tality was multiorgan failure, combined with protein-
energy deficit, suppurative and inflammatory com-
plications, and sepsis. Increasing protein-energy
deficit along with the suppurative and inflammatory
complications was found to play aleading role in the
adverse outcome occurrence. Further reduction of
albumin and total protein levels was associated with
anemia, renal failure, hepatic failure and multiorgan
insuffficiency resistant to intensive care [38].

Gastrointestinal Comorbidities

Gastrointestinal tract diseases can be ob-
served in patients with severe brain damage during
the entire period following a cerebral accident. The
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(rmukosus), [31]. IIpoucxoguT yBeJanYeHUe JIaK-
TaTra B TKAaHU MO3Tra ¥ CHHHHO-MO3TOBOH SKHIKO-
ctu. OTMEeYeHO, YTO BBIPAsKEHHOCTb TUIIEPIJIN-
KEMHUHM COOTBETCTBYET TAYKECTU IOBPEXKACHUA
MO3ra, a ypOBEHb JIaKTaTa — CTEIICHU ITOBBIIIIe-
Hudg MetaboJsimaMma [30].

Ha ¢one BEIOpOCa TOpMOHOB CTpecca Ipo-
HACXOJUT IIOaBJICHUE CEKPEeLMY NHCYJIMHA, Hapac-
TaHWe NPOAYKIIMU 3HIOTEeHHOU INIIOKO3BI U yBe-
JIMYeHVEe HEeBOCIPUHMYMBOCTA K WHCYJIHUHY.
Hapymenue yrieBogHOro oOMeHa (TUTIEpPIVINKe-
MUsI) COIPOBOYK/IAETCS Pa3BUTHUEM CTOWKOU
runepjunuaeMuei [32].

ITosy4yeHBI JOKA3aTETHCTBA B HEOOXOIUMO-
CTU KOPPEKIIMU CTPECCOPHOU TUIEPIVIMKEMUU.
Crpecc-uBoynpOBaHHAas THMIIEPIVIMKEMUS pac-
cMaTpUBaeTcsi Kak (akTop, YCUIUBAIOIIUN
MOBPEXKJAIONIYE IIPOLECChl: TeMOPParundecKylo
TpaHcopManuio WHGpapKTa M03ra, HapylleHue
reMarosHIeasmyeckoro 0Oapbepa, pa3BUTHE
OTeKa TOJIOBHOTO MO3ra, WHTPaleTI0JsPHBIN
ammao3 [33]. EcTh cBeleHUs, JOKa3bIBAIOIIHE
CBsI3b MEYK1y BBIPAYKEHHOCTBIO TMIIEPIVIMKEMUN 1
HUCXO/IOM TSYKEJIOU UepenHO-MO3TOBOU TpaBMbI
(TUMT). VcranoBJeHO, YTO rureprinkeMusa 9,4
MMOJIB/JI COOTBETCTBYET YPOBHIO CO3HAHUA IIO
IIIKT 9-12 6aJj110B, 11 MMOJIL/J1— MeHee 8 0aJ/1/I0B,
MIPU 3HAUYEHMsX, NPeBBIMAIUX 13 MMOJb/JI,
IITAHC Ha BBDKUBaHUE OBLT KpaliHe HU3KUM [34].

[ToBpeskieHre TOJIOBHOTO MO3Ta IIPU TATIEeP-
IJIMKEMUU HACTyIIaeT IIPY IIPEBbIIICHUY KOHIICHT-
panuu TIIOKO3bl BbINIE 9 MMOJIB/J U BeleT K
MOBPEKIEHNIO MO3TOBOU TKaHU, TaK)Ke Kak U
He3HAYNUTeJbHOE CHUKEHNE KOHIIEeHTPAIUH TJTI0-
KO3bl HMKe HOPMAJ/IbHBIX 3HaUeHUl [35].

Crerenb kaTaboJim3Ma OeJIka IMPY CeTcrce 1
TSPKEJION TpaBMe MOsKeT TOCTUraTh 260 I' B CYTKH.
ITO COOTBETCTBYET €KEeIHEBHBIM I10TEPSIM B pas-
Mepe 0oJjiee 1 KT MBIIEYHON TKaHU. [Ipu OTCyT-
CTBUU IIOJIHOLIEHHON HYTPUTUBHOU MONJIEPsKKU
MoTePsI MBINIEYHOW MacChl 3a KOPOTKOE BpeMms
cliesJjaeT HEeBO3MOYKHBIM IepeBOJl MallieHTa Ha
CaMOCTOSITeJIbHOE IbIXaHHEe M ero JajibHeHIee
BOCCTaHOBJIeHHE. [loTepss MBIIIIEYHOU TKaHU
SIBJISIETCSI BAYKHBIM NIPEISTCTBUEM JJIs1 DYHKIIHO-
HaJIbHOT'O BOCCTAaHOBJIeHHUH [36].

B aToll cuTyanum oTAesbHble aMUHOKHCJIO-
ThI, TAKWeE, KaK IVIIOTAMWH U Pa3BEeTBJIEHHbIE aMU-
HOKUCJIOTHI, ABJISIOTCS eINHCTBEHHBIM CyOCTpa-
TOM, KOTODBIA MOKeT OBITH WCIIOJIb30BAaH B
nepudepruueckux U TMOBPEKIEHHBIX TKAHSX B
KauyeCTBe UCTOYHMKA dHEPTruu. AMUHOKHUCJIIOTHI,
BBICBOOOK/TaeMbIe U3 MBIIIIEYHON TKAHU, MOTYT
OBITH MCITOJIE30BAHBI MJIsT CHHTE3a 6€TKOB OCTPOI
¢aspr — ansbOymuHa, GUOpUHOTEHA, TTTUKOIPO-
TEWHOB, (PaKTOPOB KOMILJIEMEHTA U T.II.

3anacel )KApa UrparoT BayKHyI0 pOJib B MeTa-
boam3Me. YCKOpeHYEe TEMIIOB JIMTTIOJIN3a SIBJISIETCS
YacThI0 MeTab0O0J/JMYECKOT0 OTBETa Ha TSYKeJIoe

gastrointestinal tract is affected by concomitant
gastroenterological diseases, hereditary predispo-
sition, impaired swallowing, poor diet, infectious
agents, lack of physical activity, horizontal position
of the patient, fluid and electrolyte disorders, meta-
bolic and neurological disturbances, presence of
gastric tube or stoma, treatment with antibiotics
and other drugs [39].

Mechanisms and sequence of pathological
processes in gastrointestinal tract in brain damage
have not been studied yet. However, there is data
that the biologically active substances involved in
the gastrointestinal disease development, such as
gastrin and gastrin-like peptides, may be produced
both in the brain and in the gut. In addition, the
gastrointestinal microbiome has a great impact on
the gastrointestinal tract [40].

Any brain damage can certainly be regarded
as stress. The outcome of stress depends on the bal-
ance of strength and duration of the stress factor
and the potential of body protective forces. There-
fore, at the stage of exhaustion both full restoration
of body functions and their failure (hypermetabo-
lism and hypercatabolism with impaired protein,
carbohydrate, lipid metabolism, increased con-
sumption of carbohydrate and lipid stores, break-
down of tissue proteins, development of intestinal
failure syndrome) are possible, especially on expo-
sure to other adverse stress factors.

Studies performed on patients with severe in-
juries hospitalized in the intensive care unit
(ICU) [41] showed that stress-induced gastric ero-
sions were observed in 91.4% of patients, gastric
and duodenal ulcers — in 36.2%, upper gastroin-
testinal bleeding — in 27.6%, intestinal motility
disorders and diarrhea — in 43.1% of patients. The
rate of GIT complications was even higher in pa-
tients on prolonged lung ventilation. Asympto-
matic stress-related gastrointestinal mucosal
damage was found in 74-100%, diarrhea — in
15-51%, reduced intestinal motility — in 50%, gas-
tric stasis — in 39%, constipation —in 15%, intes-
tinal obstruction — in 4-10% of cases [42].

Gastrointestinal erosions and ulcers in ICU
patients are caused by increased protein break-
down, reduced production of gastrointestinal mu-
cosal cells, inappropriate enteral nutrition, medica-
tions, autonomic nervous system stress response,
increased corticosteroid production in response to
the triggers [43, 44].

An important role in the muscle-gut interac-
tion is played by an increased secretion of gluta-
mine in skeletal muscle proteolysis, which is an en-
ergy source for intestinal mucosa cells [45].

In ICU patients, the disease evolution, gas-
trointestinal function and lung ventilation ade-
quacy are in constant dynamic interaction. Gen-
eral reduction in blood circulation of internal
organs and local hypoperfusion of digestive system
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3aboJieBaHMe, HE3aBHUCHMO OT €ro 3THOJIOTHH,
KOJIMYECTBO 0CBOOOKTAIOIIIIXCS YK PHBIX KIUCJIOT
MO3SKET MTPEBBINIATH MOTPEOHOCTH B 9HEPTHUU.

BripakenHoe moTpebseHUe Oeslka, Kak
OCHOBHOTO UCTOYHUKA JIJIsI TIPOU3BOJICTBA 9HO0-
TeHHOH IIOKO3BI U CJIEYIOIIAst 32 3TUM 0€JIKOBO-
9HepreTuvecKasi HeJOCTaTOYHOCTh, IPUBOJSAT K
YBEJIMYEHUIO TPOJOKUTETbHOCTH TPEOBIBAHUS
0OJILHOTO B CTallMOHApe, CHUKEHUI0 CKOPOCTHU
3)KUBJIEHUS PaH, a TAKKe K YBEJIUUEHUIO PUCKA
BTOpUYHOU nHpeKun [37].

CpaBHUTeTbHBIE KIUHUKO-ONOXUMUYECKIE
HCCJeJOBaHus, IPOBeJleHHble y 237 IallIeHTOB B
XPOHUYECKOM KPUTHYECKOM COCTOSTHUU TIOCJIE
1epebpaibHOM KaTtacTpodbl, U3 KOTOpPBIX 128
MalMeHTOB BBINMCAHbI C yay4lleHrueM u 109 —
yMepJid, MoKasaJsu, yTo B 85% cjiyuaeB OCHOBHOM
MPUYUHOU JieTaIbHOCTU siBUJIach [TOH, codeTato-
masica ¢ bBbOH, rHONHO-BOCIAJUTEIbLHBIMU
OCJIO}KHEHMSIMU U CEIICUCOM. BbLi10 yCcTaHOBJIEHO,
4YTO B (DOPMHUPOBAHNY HEOJIATOTIPUATHOTO FICXO/1A,
BeyIllasi poJb IPUHAAJIEKUT HapacTatomeir BOH
Ha (DOHE THOMHO-BOCHATUTEBHBIX OCJI0KHEHNH.
HNanbHeliee CHU)KeHUE aJLOYMUHA U OOIIETO
Oesika covyeTaJloCh C aHeMUel, MPOSBJIEHUAMU
mouevyHo-neueHowHo u [TIOH, pe3ucTeHTHON K
MMPOBOJIMMOU MHTEHCUBHOU Teparuu [38].

KomopoOuausie 3adosesannsa JKKT

3abosieBanusi JKKT compoBosKIaI0T maleH-
Ta C TAYKEJIbIM IIOBPEKIeHUEeM ITOJI0BHOIO MO3ra
B TeUeHHe BCEro Mmepuoja mocje nepedpaabHoi
karactpodsnl. Ha cocrossuue JKKT oxassiBaior
BJIMSIHHAE CONTYTCTBYIOIIIME TaCTPOIHTEPOJIOTHYE-
ckue 3a00JieBaHUs, HACJIeICTBEHHASI IIPEeIPACIIO-
JIO’KEHHOCTb, HapylLleHHOe IVIOTaHue, Helpa-
BUJBbHOE TIUTAaHWE, WH(PEKIVOHHBIE areHThI,
OTCYTCTBHE (PM3UUECKON aKTUBHOCTHU, FTOPU30H-
TaJbHOE TIOJIO’KEeHWe IMalydeHTa, HapylleHue
BOJIHO-9JIEKTPOJIUTHOIO OasaHca, 0OMeHa U Hel-
POHHBIX CBsI3€ll, HAJIUUYNE SKeTYA0UYHOT0 30H1a U
racTpOCTOMEBI, JIeueHre aHTUOMOTUKAMY U IPYTU-
MU npenaparamu [39].

Jlo cux mop 10 KOHIIAa He U3y4YeHbl MEXaHU3-
MbI Pa3BUTHA U [10CJ€10BaTEeJIbHOCTh BOSHUKHO-
BEHHUA ITaToJIornyeckux nponeccos B JRKT npu
MOBPEKIEeHUsX F'0JIOBHOIO Mo3ra. B yactHocTH,
€CTb CBEJIEHUA O TOM, YTO B TOJIOBHOM MO3Ie€, KaK
u B JKKT moryT BbIpabaTeIBaThCA OHU U Te 5Ke
OMOJIOTUYECKH aKTUBHBIE BEIECTBA, HAIIPUMED,
racTpUH U TaCTPUHOTIOA0O0HBIE TENTUIBI, POJIb
KOTOPBIX B maToreHese Hapyuienuii JKKT Heocro-
puma. Kpome Toro, Ha coctosinue KKT 6osbimoe
BJIASTHUE OKA3bIBAET MUKPOOUOM KUIIIEYHUKA [40].

BesyciioBHO, J000€ TTopaskeHre TOJIOBHOTO
MO03ra MOYKHO paccMaTpuBaTh Kak cTpecc. Mcxon
cTpecca 3aBUCUT OT COOTHOIIEHUA CUJIbI U JJIN-
TeJTbHOCTH JIENCTBUsI CTPeCccopa U MOTeHIINATb-
HBIX BO3MOSKHOCTEN 3aIIUTHBIX CUJI OpraHu3Ma.

appear to be the most significant mechanisms of
negative impact of lung ventilation on gastroin-
testinal functional state [46, 47].

The gastrointestinal mucosa appears to be
most vulnerable to microcirculation impairment
part of the gut [48]. The structure of the intestinal
mucosal vasculature allows bypassing of arterial
blood with the stealing phenomenon in the distal
part of intestinal villi even in stable hemodynamic
parameters [49]. Compensatory spasm of local ves-
sels persists for a long time even after hemody-
namic stabilization [50]. Oxygen concentration in
the vessels supplying the gastrointestinal mucosa
decreases significantly due to severe hemodilution
caused by absorption of the contents of the gut
lumen [51]. Hematocrit can drop to as low as 10%
in the intestinal capillary bed [42].

Reduced system and local hemodynamic pa-
rameters during lung ventilation with positive ex-
piratory end pressure and increased vascular resist-
ance lead to hypoxia and damage of gastric and
intestinal mucosa, as well as to a slower rate of gas-
tric emptying and a decrease in intestinal motil-
ity [52]. After 24 hours, erosive gastritis and gastric
stress ulcers can be detected in 74-100% of ICU pa-
tients who had an episode of acute hypoxia [53].
Bleeding from pyloric and duodenal ulcers is mas-
sive and difficult to treat conservatively [54]. Stud-
ies show that in patients requiring long-term respi-
ratory support, gastric bleeding occurs mostly
during the first two weeks of lung ventilation [55].

Vomiting in the intensive care unit may be
caused by infectious agents (S.aureus, B.cereus,
Cl.perfringens, etc.), poor diet, upper GI erosions
and ulcers, inflammatory GI diseases, drugs (cyto-
statics, narcotics, glycosides, euphylline), gastric
outlet obstruction due to mechanical (peptic ulcer,
etc.). and functional (medication-induced gastric
paresis, postoperative, post-infectious) factors,
small intestinal obstruction (mechanical and func-
tional), psychogenic factors, CNS disorders (direct
brain damage, stimulation of the «vomiting center»,
vestibular disorders, increased intracranial pres-
sure, infections), visceral pain (peritonitis, pancre-
atitis, cholecystitis, myocardial infarction), meta-
bolic and endocrine disturbances, bacterial
overgrowth syndrome, autonomic nervous system
disorders, psychotic reactions, hypokalemia.

Abnormal motility in ICU patients most often
manifest as constipation, but diarrhea is also pos-
sible [55]. Diarrhea in intensive care patients may
be caused by infectious agents, including CI. diffi-
cile, hypokalemia, pancreatic insufficiency, malnu-
trition, drugs (e. g., thiazide and thiazide-like di-
uretics, antibiotics), autonomic nervous system
disorders, and abnormal gastric emptying and
motility [56].

Diarrhea is observed in almost 50% of pa-

tients with prolonged ICU stay and is particularly
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[TosToMy Ha CTaAUU UCTOIIEHUS BO3MOKHO KaK
II0JIHOE BOCCTaHOBJIeHHe (PYHKIMII opraHuama,
TaK ¥ UX CPBIB (TrUnepMeTaboIn3M-rureprarabo-
JIM3M C HapyIiieHneM obmMeHna 6eJIKOB, YIJIEBOIOB,
JIUNUJO0B, YCUJIEHHBIM pacxoioM YIVIEBOJTHO-
JIMTIATHBIX PE3EPBOB, PacHa oM TKaHEBBIX OeJ-
KOB, Pa3BUTHEM CUHIPOMa KUIIEYHOU HeI0CTa-
TOYHOCTH), 0COOEHHO TIPU BO3JEUCTBUU JAPYTUX
HeOJIarONPUATHBIX CTPECCOPHBIX (DaKTOPOB.

HccitenoBaHus, IpoBeIeHHbIE HA TAIUEHTAX
C TSKEeJIBIMU TPaBMaMU, TOCIIUTAIN3UPOBAHHBIX
B OT/leJIeHNA peaHnMally 1 THTEeHCUBHOH Tepa-
i (OPUT) [41], mokasanu, 4TO CTpeCC-UHIYIIH -
pOBaHHbBIE 9PO3UBHBIE FACTPUTHI HAOJIIOAIOTCS Y
91,4% nanMeHTOoB, sI3BHI JKEIYIKa U IBEHAIIIaTh-
IIepPCTHOHN KUIIKU — Y 36,2%, A3BeHHbIe KPOBO-
TeyeHuss — y 27,6%, HapylleHWs MOTOPUKU
KUIIIEYHUKA, nuapess —y 43,1% IIpOLeHTOB [alu-
eHTOB. YacToTa ocyoskHeHUu# co ctopoHsbl JKKT
ObLTa erre 60Jiee BeIpaskeHa y MallMeHToB, HaX0-
TSIIITIXCS Ha JJIUTEJIHHOU NCKYCCTBEHHOU BEHTH -
JIAIIAY JIETKUX. ACHMIITOMHOE CTpecc-00yCJIOB-
JIECHHOEe noBpesxkaenue Myko3Horo cjiaosa KKT
BCcTpeuaercs B 74-100%, nuapeiHbIi CHHIPOM B
15-51%, ocnabJieHne TePUCTATBETUKYA KUIIIETHU-
Ka — B 50%, Hamnu4Yne 3acTos B sKeJayaKe — B 39%,
3anopsl — B 15%, KUIIeYHasA HEIIPOXOAUMOCTb —
B 4-10% cay4aes [42].

O6pasoBauuio apoa3uii u 13B ;KKT y nanmen-
TOB B oTAesieHussx OPUT criocobcTByeT MOBBIIIEH-
HBIM pacraj Oeska, CHUKEHUE CHHTe3a KJIEeTOK
causuctont obosoury JKKT, HempaBuabHOE 9HTeE-
pajibHOE IUTaHKe, IpUEeM IIpernaparos, peakusa
BereTaTUBHOI HepBHOU cucteMbl (BHC) Ha cTpecc,
MIOBBIIIIEHHBIN CUHTE3 NIIOKOKOPTUKOCTEPOUIOB
('KC) B KauecTBe OTBETa HA TPULTED (43, 44].

Bo B3amMopelCTBUM MYCKy/IaTypa-KHUIIed-
HUK Ba)KHOe 3HaYeHNe NMeeT IIOBBIIIIeHHOE Bbje-
JIeHUe TIPY IIPOTe0JIN3€e CKeJIETHON MyCKY/IaTyphl
[JIyTaMUHA, KOTOPBIA SABJISAETCH WCTOYHUKOM
9HEPTUHU AJIs1 KIETOK KUIIIeYHOU CAM3UCTOH [45].

Y manuentoB OPUT nuHaMuKa OCHOBHOTO
3abosieBanus, pyHKIMOHATLHOE cocTostHuEe JKKT
1 aJIeKBaTHOCTH NCKYCCTBEHHOW BEHTUJISIIINN JIeT -
kux (MBJI) HaxXogsATCS B MOCTOSIHHOM JMHaAMU4e-
CKOM B3anmojeiicTBuu. CHIKeHUEe TapaMeTpOB
KpOBOOOpalleHrsi BHyTPEHHUX OPraHOB B IIEJIOM
1 JIOKaJIbHas runonepdysus NUIeBapuTeIbHON
CHCTEMBI ITPeICTaBJIAIOTCA HanboJ/iee 3HaYNMbIMH
MexaHu3MaMu HeraruBHoro BaussHus VIBJI Ha
dyuarmmonanbHoe cocrostaue JKKT [46, 47].

Cpe aHaTOMUYECKUX CTPYKTYP SKeJIyIKa U
KUIIIeYHNKA HanboJiee YyBCTBUTE/IbHBIMU K Hapy-
HICHUAM MUKPOUUPKYJIANUNA SBJISETCI MYKO3-
HBIA cJIoM [48].

CTpoeHue COCyIUCTBHIX CIIJIETEHUH CAM3UCTON
o6ostourn JKKT momyckaeT mryHTHpOBaHUeE apTe-
puanbHOHN KpoBU ¢ hpopMHUpOBaHUEM (peHOMeHa

00KpaabIBaHUSI OUCTAJTHLHON YacTH BOPCUHOK

likely among patients requiring lung ventilation.
One of the most common causes of diarrhea in in-
tensive care patients is incorrect nasogastric tube
feeding (12-25% of all cases) [57]. A significant in-
crease in the likelihood of diarrhea has been found
if the rate of administration of a nutrient mixture
exceeded 50 ml/hour, as well as when using hyper-
osmolar mixtures [58].

Enteric feeding may cause such complications
as constipation, delayed gastric emptying, diarrhea,
vomiting, which may occur in 50% of patients on
lung ventilation [59]. The latter is considered a risk
factor for CI. difficile growth, can be very severe, and
may cause both longer hospital stay (3 weeks on av-
erage) and death [60, 61].

Patients in ICU may develop paradoxical di-
arrhea. When fecaloma develops, the patient’s in-
testines dilate and secretion increases proximal to
its location. The feces become loose and «bypass»
the fecaloma. Therefore, elderly patients with diar-
rhea require a thorough examination of the ab-
domen, rectum, and if necessary, abdominal X-ray.

Intestinal obstruction in ICU patients is often
due to infectious agents, inflammatory diseases of
abdomen and sepsis, hypokalemia, dehydration,
poor diet, mesenteric ischemia. Intestinal ob-
struction may be mechanical and functional (in-
testinal pseudoobstruction, brady- or akinetic
bowel). In addition, these conditions, as well as
pre-existent GI conditions may at any stage lead
to multiorgan failure.

Role of Microbiome
in the Development of Comorbidity

Interest in microbiome has increased dramati-
cally over the past decade as its role in the pathogen-
esis of many diseases has been identified. Physiolog-
ical effects of critical illness and clinical
interventions in intensive care significantly alter mi-
crobiome. In turn, the microbiome can predict the
susceptibility of patients to disease, whereas its
changes could prevent or even modify the critical ill-
ness in experimental models and clinical trials [62].

The largest number of studies were conducted
on intestinal microbiome. There are about 40 trillion
microorganisms living in the intestine [63]. Under
normal conditions, commensal (cohabiting) mi-
crobes help to support human health and play vari-
ousroles in its maintenance. In various diseases, mi-
crobiome is altered and transformed into
pathobiome (contributing to abnormal microbial
growth) [64]. These changes are most prominent in
the ICU patients, where the intestines have long been
considered a driving force of critical illness [65, 66].

The critical illness significantly alters the
physiology of the host, which in turn changes envi-
ronmental conditions and the structure of the res-
ident microbe community [67].
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KUIIIeYHNKA Ta)Ke B YCIOBUAX CTAOMIHHON TeMo-
JrHaMUKHU [49]. KomneHcaTopHBIN cla3M COCY/I0B,
pacmoJiarainnuxcsa B HeM, COXpaHsIeTCs TOJroe
BpeMsi JajKe I0CJIe HOPMaJJInu3alluy apaMeTpPOB
remonmHaMuKM [50]. KoHIleRTpanus kucjiopona B
cocynax, nuTamImx Myko3Hbii ciaoi JKKT, cymre-
CTBEHHO CHUIKAETCS 3a CUET BbIPAYKEHHOU reMOI -
JIIOTIvH, 06YCI0BIIEHHOH abcopOIineii comepKUMo-
ro W3 TpOCBeTa KUIIIeYHOH Tpyokm [51]. B
KallWJUIAPHOM pycCJe KUIIEeYHUKA II0Ka3areJsb
reMaTOKpPUTa MOYKET CHUKAThbCA 00 10% [42].
CHImKeHMe TIIOKasarejied CHCTeMHOU U
JIOKAJIbHOU reMOAMHAMUKHU B yciaoBusx MBJI c
MOJIOKUTEJIbHBIM JaBJeHHEM KOHIA BbIJOXa U
MOBBIIIEHHOI'0 COCYIUCTOTO COIPOTUBJIEHUS IPU-
BOJWT K TUITOKCUY CJIU3VCTON 0O0JIOUKY SKeTyIKa
¥ KUIIIEYHUKA U NOBPEKIECHUIO ee 1[eJIOCTHOCTH, a
TaK)Ke K 3aMeJlJIeHUI0 CKOPOCTUA OINOPOKHEHUS
SKeJTy[IKA ¥ CHUKEHUIO ITepUCTaIBTUYeCKON aKTUB-
HOCTHU KulllevyHuKa [52]. IIo ucreyeHun CyToK apo-
3UBHBIN TaCTPUT U CTPECCOPHBIE S3BBI SKEJIYIKA
BBIABJIAIOTCA yKe y 74-100% nanuentoB OPUT,
UMEBIINX 9TU30]T OCTPOU runokcum [53]. KpoBo-
Te4eHUsI U3 TNJIOPUYECKUX 513B U U3 sI3B IBEHAIIA-
TUIIEPCTHON KUIITKU OTJIMYAIOTCS MACCUBHOCTBIO U
TPYZHO TIOONAIOTCS KOHCEPBAaTHBHOMY Jiede-
HUlo [54]. IIpoBeneHHbIe UCCIeJOBAaHUA [IOKA3bI-
BAaIOT, YTO CPeAy ITAlIeHTOB, HY K IAIOIINXCSA B [JI1-
TeJIbHOU peCcITpaToOpHOI MoIepsKKe, HauOOJIbIIIee
YHCJIO0 YKeJTYyJIOYHbIX KPOBOTEYEHUHN HACTYIIaeT B
Te4yeHue NepBbIX ABYyX Heneasb IBJI [55].
[IpyyyHamMu pBOTHI y ITAIIEHTA B OTHEJICHUN
peaHnMaI MOTYT OBITh: HH(PEKIIMOHHBIE areHThI
(toxcunsl S.aureus, B.cereus, Cl.perfringens u np.),
HEeMpaBUJIbHOE MHWUTAaHWE, J9PO3UBHO-sI3BEHHbBIE
MOpasKeHMsT BEPXHUX OT/IeJI0B MUILEBAPUTETHHOTO
TpaKTa, BoCcraauTebHbIe 3a0oseBanus ;KKT, meti-
CTBUE JIEKaPCTBEHHBIX ITPENAPATOB (IIUTOCTATUKH,
HapKOTUKU, Cep/eyYHble NIMKO3Ubl, 3y(UIINH),
HEIIPOXOOUMOCTb BBIXOAHOI'O OTHEJIa sKesJaygKa —
MexaHn4decKas (13BeHHasi 60J1e3Hb U JIp.) U (PyHK-
[IMOHAJIbHAA (BCJIEICTBHE ITape3a sKeJIyIKa, BbI3BaH-
HOTO JIEKapCTBAMU, MOCJIeonepaliioHHas1, Iocyiae-
nH(}pEKIMOHHAsT), HETTPOXOAUMOCTb TOHKOUN KHUIITKU
(MexaHMYeCcKasi ¥ (PyHKIIMOHAIbHAS), ICUXOT'eHHbIE
¢axropsl, Hapymenus [HHC (menocpencrBeHHOe
MOBpPEKIECHUE TOJIOBHOIO MO3ra, CTAMYJIALUA
«PBOTHOTO IIEHTPa», BECTUOYJISIPHBIE PACCTPOMCTRA,
TIOBBIIIIEHNe BHYTPUUYEPEITHOIO 1aBJIeHNs], UH(EK-
1Y), BUCIIepaJIbHAsA 00JTh (TIEPUTOHUT, ITAHKPEATHT,
XOJIEITUCTHT, MH(PAPKT MUOKAP/Ia), METADOJTITIECKIIe
¥ SHIOKPUHHBIE (PAKTOPHI, CHHIPOM U30BITOYHOTO
OaKTepHaTHLHOTO POCTA, BETETaTUBHBIE HAPYITIEHIS,
TICUXAYECKUE PEAKINY, TUTIOKAJINEMUS.
Hapymenus Moropuku y nanueHToB B OPUT
MPOSIBJISTIOTCST HAaMOO0JIee YacTo B BUe aKUHE3UH,
HO BO3MOJKEH U TMapenHbIi cuaapoM [55]. [luapes
Yy peaHmManMoOHHBIX MAaIlUeHTOB MOSKET OBITh
BbI3BaHa MH(MEKITMOHHBIMU areHTaMH, B TOM YHCJIE

Hypoperfusion and reperfusion of the intestinal
wall lead to intense inflammation of the mucosa and
a series of environmental changes. The increased
concentration of nitrates [68] and the abnormal mu-
cosal oxygen gradient in [69] promote the growth of
microbes such as Proteobacteriaceae, which contain
many clinically important gram-negative bacilli such
as Pseudomonas aeruginosa and Escherichia coli, and
some Firmicutes such as Staphylococcus aureus and
Enterococcus spp. [70-72].

The main route of microbial migration into
the gut is through the oropharynx. The catabolic
starving in critical diseases leads to reduced migra-
tion of food bacteria and undernutrition of com-
mensal (symbiotic) microbes [73]. In patients in
critical illness healthy microbiome of the oral cavity
is replaced by gram-negative aerobes, including
significant Proteobacteriaceae [74, 75].

The upper gastrointestinal tract becomes a
stagnating pool for potential pathogens, which her-
alds extra-abdominal infections and multiorgan
failure [76]. The lower gastrointestinal tract, which
in healthy individuals contains hundreds of differ-
ent bacterial species, loses its diversity and con-
tains only a few (in some cases single) bacterial
species [77-79].

Microbiome is not restricted to the intestines,
and several other body organs were also found to
shelter microbes involved in a critical disease de-
velopment. For example, a study comparing 15 pa-
tients requiring lung ventilation with healthy pa-
tients who had their lower respiratory tract
sampled by bronchoscopy showed that the diver-
sity of upper and lower respiratory tract microbio-
mes decreased during 24 hours after tracheal intu-
bation and further declined over time [80].

Unlike the intestines, the alveolar space of a
healthy person is an unfavorable environment for
most bacteria [81]. An important reason for their
low growth is the lack of nutrient substrate for bac-
terial metabolism. In pneumonia, the alveoli are
filled with a protein-rich fluid favorable for micro-
bial proliferation [82].

The etiology of microbiome changes in critical
illness varies. Probable causes may be related to
changes brought about by critical illness as well as
to side effects of the treatment (antimicrobial med-
ications, opiates, proton pump inhibitors, enteral
feeding, etc.) [83, 84].

Low consciousness and sedation are known to
blunt the coughing reflex, whereas endotracheal in-
tubation and acute condition impair the mucocil-
iary drainage [85].

Proton pump inhibitors reduce elimination of
gastric microbiome [86] and increase the immigra-
tion of bacteria into the lungs [87].

Raising the head of the patient’s bed reduces
immigration of gastric microbiome into the

lungs [88], but also inhibits expectoration [89].
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Cl. difficile, runokanneMueii, naHKpeaTH4eCKOU
HeJOCTaTOYHOCTBIO, HapyIIeHUEeM IIUTaHusl, BO3-
JleificTBUeM IIpenaparoB (HalpuMep, AUYPETUKU
THA3UTHOTO ¥ TUA3UIOIIOA00HOTO PSIIa, AHTUOMO-
TUKU), HETIPaBUJIBHOU (pyHKIMel BereTaTHBHOU
HepBHOU cucteMmbl (BHC), HapyllleHuEeM MOTOPHO-
aBakyaTopHoU pyHKIMU (MIP) sxesrynaka [56].

Hmnapest Habsogaercs nouty y 50% maryeH-
TOB, IJIUTEJbHO HAXOISAMNIMXCS Ha JIEYEeHUH B
OPUT, u oHa 0COOEHHO BEPOSITHA CPETU TTAITHEH-
TOB, Hy)kHamuxcs B UBJI. OnHoi n3 Hanbosee
paclIpoCTpaHEeHHBIX IPUYNH THapeu y IalieHTOB
B peaHUMaIM ABJISIIOTCSA IIOTPEITHOCTHU B IPOBE-
JeHUU 30HAO0BOIO 9HTEpaJbHOro nmuraHud (12-
25% ot Bcex caydaeB) [57]. Bpimo oOHapykeHO
JIOCTOBEPHOE MOBBINIIEHNE BEPOATHOCTA BO3SHUK-
HOBEHUsI TUapen IPU CKOPOCTHU BBeJIeHUS MMUTA-
TeJbHOM cMecH > 50 MJi/4ac, a TakKe ITPU UCTI0Jb-
30BaHUU TUIIEPOCMOJIIPHBIX cMece [58].

JHTepalbHOE NHUTAHWE MOYKET BbI3BIBATh
TaKue OCJIO’KHEHHUs KaK 3allop, 3aJepsKKy OIIO-
POYKHEHHUs JKeJlyIKa, nuapelo, pBOTy, KOTOpbIe
MOTYT BO3HUKATh y 50% nanuenTos ¢ IBJI [59].

I[IpoBenenuie MBJI paccmarpuBaercsa Kak
onuH u3 GaKkTopoB pucka ajs pocta Cl. difficile,
MO?KET IPOTeKaTh OYeHb TSIPKEJIO U CITOCOOHO ITPH-
BOJIUTH HE TOJBKO K YIJIMHEHUIO CDOKOB IT'OCIIATA-
Jaua3anyy (B cpegHeM Ha 3 HellesIn), HO U K CMepTU
0oJibHOTrO [60, 61].

Y namueHToB B OPUT BO3MOKHO pasBUTHE
napajokcaabHOU auapen. OHa 3aKJII0YAETCS B TOM,
4TO NMPU HAJIWYUU KAJIOBOTO KaMHs1, IPOKCUMAJIb-
Hee ero PacnoJIOsKeHUsT IPOUCXOIUT PACTAKEeHUe
KUIIIKY U TIOBBIIIIeHNe ceKperuu. Kaa cTaHoBUTCA
Heo(hOPMJIEHHBIM U «00XOIUT» TIPETSITCTBUE, CO3-
JaHHOE KaJIOBBIM KaMHeM. [109ToMy y MOKHUJIBIX
MAIMEHTOB C CHHAPOMOM Taper HeOOXOIUMO TIIa-
TeJIbHOE 00CJIeJOBaHUe SKUBOTA, IPSIMOU KHUIITKY, &
MIpY HEOOXOIMMOCTH CJIETYET TPOMU3BECTH PEHTTE-
HOTrpaduio OPraHOB OPIOIITHON TTOJIOCTH.

Kumreunasa HeNnpoxoguMOCTb Y IIAIlMEHTOB
OPUT 3auactyio o6ycioBiieHa WHQEKITMOHHBIMA
areHTaMH, BOCTIA/INTETLHBIME 3200 IeBaHISIMI Opra-
HOB OPIOIITHOI ITOJIOCTH U CETICCOM, TUITOKATMEMU-
elf, HeJIOCTAaTOYHON TupaTalyeii, HempaBUJIbHbIM
MMATAaHVEM MTAIEeHTa, UltleMuel 6pbrxreiku. Kued-
HasT HEITPOXOAVMOCTE MOYKET OBITh MEXAaHUYECKOH U
(pyHKIMOHATHEHOH (KUIIIEYHAST TICEBIO00CTPYKIHS,
Opamy- nIM aKMHE3WsT KUITIEYHNUKA).

Kpome Toro, manHble COCTOSIHWS, a TaKsKe
peMopOU[T B BUJE COMyTCTBYIOIIEN TaCTPOIHTE-
POJIOTYECKO¥ ITaTOJIOTUH MOKET Ha JTIOOOM aTare

NpUBOOUTD K HOJII/IopFaHHOI;'I HEeaOCTaTOYHOCTH.

Posib MUKpOOHOMa
B (hpopMHUPOBAHUH KOMOPOHUTHOCTH

HHTEepec kK MUKPOOMOMY PE3KO YCUIUIICS B
MOCJIeTHEE IECATUIIETHE B CBA3U C BhIABJIEHUEM

The enteral feeding, used to meet metabolic
needs, was developed without regard to its impact
on microbiome [90].

Nowadays there are many strategies for micro-
biome management in the intensive care unit.
These include probiotics, fecal microbial transplan-
tation (FMT) and selective digestive tract deconta-
mination (SDD). Each has shown both some prom-
ise and significant logistic and intellectual flaws.
Probiotics are selective exogenous bacteria in-
gested by the host. Meta-analyses and numerous
studies have shown their efficacy in reducing the
severity of pneumonia associated with lung venti-
lation without any positive effect on treatment du-
ration or mortality [91, 92].

Fecal microbial transplantation has been sur-
prisingly successful in recurrent colitis caused by
Clostridia difficile compared to oral vancomycin [93],
but still is rarely used in clinical practice.

The selective digestive tract decontamination
is performed with a combination of enteral and sys-
temic antibiotics. This method has been found to
be very effective: a meta-analysis of 30 studies
showed that the selective digestive tract decontam-
ination was associated with a significantly reduced
mortality [94].

Conclusion

Comorbidity plays a pivotal role in prognosis
in severe brain damage resulting in a chronic criti-
cal condition. The most common comorbidities in-
clude suppurative and inflammatory complica-
tions, gastrointestinal diseases, as well as
disturbances caused by the hypermetabolic and
hypercatabolic syndrome. In severe cases, comor-
bidities can transform into multiorgan failure, sep-
sis with subsequent death.

Identification of the cause-and-effect relation-
ship in the complicated comorbidities will help to
reveal the most significant causes of their occur-
rence. The latter include hypermetabolic and hy-
percatabolic syndrome with the development of
protein and energy deficit, gastrointestinal comor-
bidities hampering the metabolic normalization
even with adequate nutrition therapy, and micro-
biome modification affecting immunity, metabo-
lism, intestinal barrier and other major functions.

The timely detection and correction of the co-
morbid conditions (particularly by controlling their
key pathogenetic elements) will allow optimizing
treatment and increasing the efficiency of rehabil-
itation in patients with severe brain damage.

ero poJy B TMaToreHe3e MHOTUX 3a00JeBaHUH.
dusnosornyeckre 3PQPEKTHl KPUTUUECKOTO
3aboJieBaHUs U KJIWHUYECKHE BMeEIIATeIbCTBa
WHTEHCUBHOU Tepanuyl CyII[eCTBEHHO U3MEHSIOT
MHUKpPOOUOM. B cBOIO 04epess, MUKPOOUOM TIpeT-

GENERAL REANIMATOLOGY, 2020, 16; 4

www.reanimatology.com



84

DOI:10.15360/1813-9779-2020-4-72-89

Reviews

CKasbIBaeT MOJBEPSKEHHOCTD MAlMEHTORB K 3a60-
JIEBAHUIO, @ U3MEHEHU I MUKPOOToMa MpeaoTBpa-
A U U3MEHSAIN KPUTUYECKYI0 00JIe3Hb B
3KCIIEPUMEHTAJBbHBIX MOJIEJIAX U IPU KJINHUYE-
CKMX UCIIbITAHUSAX [62].

HauboJsblllee KOJIMYECTBO HCCJIEJOBaHUMI
OBLJIO TPOBEJIEHO MPU M3YYEHWU MHUKpoOHOoMa
KUIIIeYHUKa. B Kumieynuke oburaer okoJio 40
TPUJITMOHOB MUKPOOPTAaHU3MOB [63]. B 00BIYHBIX
YCJIOBUAX KOMMEHCAJIbHbIE (COBMECTHO >KUBY-
ye) MUKPOOBI CITOCOOCTBYIOT YKPETJIEHHIO 3110~
POBbBSI YeJIOBEKA U UTPAIOT pa3HOOOpasHbIe POJIN
B ero nomaepskanuu. [Ipu pasandHbIX 3a00JIeBa-
HUSX MUKPOOVOM N3MEHsIETCSI U peodpasdyeTcs
B CIIOCOOCTBYIOITHH 60/IE3HN MUKPOOMOM (T1aTo-
ouom) [64]. YrkasaHHble M3MeHeHUs HauboJee
CWJIBHO BBIPpAsKEHBI y MIAlMEHTOB B OTHEJICHUU
uHTeHcuBHOU Tepanuu (OWT), rme KUIIeYHUK
JIOJITOE BpeMsI CUMTAJICA «IBUTATeJIeM» KpUTHYe-
ckoro 3aboJjieBanud [65, 66].

Kputnyeckoe 3aboJsieBaHHE CYIIECTBEHHO
u3MeHsieT (PUIUOJIOTUIO XO35IMHA, KOTOpas B
CBOIO OYepelb U3MEHSIET YCJIOBUS OKPY KaIOIen
Cpenbl U CTPYKTYPBI COO0IIECTBA pe3UIeHTHBIX
MUKpPOOOB [67].

lunonepdysusa u penepdysus KUlIedHON
CTCHKHU IIPUBOJAAT K UHTCHCUBHOMY BOCITAJICHUIO
CITM3VICTOH 000JIOUKHY U KaCKaly U3MEHEHHH OKPY-
skatoniei cpefbl. [loBbIlIEHHAsA KOHIIEHTPAIUs
HUTPATOB [68] U U3MEHEHHBIU IPAIUEHT KUCJIO0PO-
a B CAM3UCTON 000j04YKe [69] CIOCOOCTBYIOT
pocTy MUKpOOOB THTIA Proteobacteriaceae, KOTOPBIT
COIEP>KUT MHOTO KJIMHUYECKU 3HAKOMBIX I'PAMOT-
pullaTeJIbHBIX MaJ0YeK, TAaKUX Kak Pseudomonas
aeruginosan Escherichia coli, » HEeKOTOPBIX YJIEHOB
tutna Firmicutes, TakKuX Kak 30JIOTUCTBIN cTapuIIio-
KOKK U Enterococcus spp. [70-72].

OCHOBHO¥Y ITyTh MUTPAIIA MUKPOOOB B MUK-
poOuOM KHIIEYHWKA — 4Yepe3 POTOLVIOTKY.
CocTosiHMEe KaTabOJIMYEeCKOTO TOJIONAHUS IIPU
KPUTUYECKUX 3a00JIeBAaHUSIX IPUBOIUT K CHIKE-
HUIO UMMUTPAIIAY MUIIEBBIX OAKTEPUU U CHIKE-
HUIO MTUTAaHUSA KOMMEHCA/IbHBIX (MUKPOOOB CHUM-
6rosa) Mumkpob6oB [73]. VY manmeHTOB B
KPUTUYECKOM COCTOSTHUU 3[J0POBBIN MUKPOOOM
MOJIOCTHU PTA BBITECHSIETCS TPAaMOTPULIATE/IbHBIMU
aspobamM, B TOM UYHCJIe BUTHBIMU ITPECTaBUTE-
JaaMu tuna Proteobacteriaceae [74, 75].

BepxHuili otTnmen sKeJyJOYHO-KUIIEUYHOTO
TpaKTa CTAaHOBHUTCS 3aCTOHHBIM pe3epByapoM
NOTEeHIINAJbHBIX MATOT€HOB, HAJUYHEe KOTOPBIX
ABJISIETCST MPOTHOCTUYECKUM NTPU3HAKOM 9KCTPa-
abJOMUHATBLHBIX WH(EKIWA W TOJUOPraHHON
HEeJ0CTAaTOYHOCTH [76]. MUKpPOOMOM HUYKHETO
oTzeJs1a sKeJTyJOYHO-KUIIIeYHOT0 TPAKTA, KOTOPBIN
Y 3JJ0POBBIX JIIOIEN COAEPSKUT COTHU PA3JIUUYHBIX
BUIIOB OaKTepuil, TepsieT pa3HooOpasue, 1 Mpe-
CTaBJICH HECKOJIbKAMHU (B HEKOTOPBIX Ciydasx
TOJIBKO OTHUM) OaKTepUaTLHBIMU BUAaMU [77-79].

MuKpoOrOM He OTpaHUYeH KUIIETHUKOM, U
HECKOJIbKO YYaCTKOB TeJia COfepsKaT MUKPOOHI,
KOTOpbIe OBLTH BOBJIEYEHBI B KPUTUUYECKOE 3a60-
JeBaHue. Hanmpumep, nucciaeqoBaHue, B KOTOPOM
CpaBHUBAJIM 15 DIAauMEHTOB, HYKJAIOIIUXCA B
HMCKYCCTBEHHOH BEHTUJISIIIUU JIETKUX, CO 30PO-
BBIMU IMAI[MEHTAMM, § KOTOPBIX Opasu mpoOBI
HI)KHUX JIBIXaTe/IbHBIX ITyTEN C MTOMOIIBI0 OPOH-
XOCKOITMH, IT0Ka3aJI0, YTO pasHooOpasme MUKPO-
O0roMa BEpXHUX W HUKHUX JIbIXaTeJbHBIX TyTeH
YMEHBIIIAIOCh B TeUeHHE 24 4acoB I0cJIe MHTy0a-
VM Tpaxeu W Jajiee YMEHbIIAJI0Ch C TeYEeHUEM
BpeMmeHu [80].

B ominyne OT KUIIIEYHUKA, AJIbBEOJISIPHOE
IIPOCTPAHCTBO Y 300POBOI0 YeJI0BeKa SABJISICTCA
9KOJIOTUYECKN HeOJarOnmpUsATHON Cpemoi IJjis
O6osbITHCTBA OakTepuii [81]. BaskHO MPUIMHOM
UX HU3KOT'0 Pa3MHOKEHUs AABJIAETCA OTCYTCTBHE
MMUTaTeJJFHOTO cyOcTpaTa ajiAd 6aKTepuaabHOTO
MeTabosm3Ma. [1py THEBMOHUY aJTbBEOJIBI 3aTT0JI-
HSIOTCSI O0TaTo# 0€JTKOM MKUIKOCTHIO, 6/1arompu-
SITHOY JJISA pa3MHOSKEHUsSI MUKPOOOB [82].

dTHoJIOTUS U3MEHeHUH MHUKpobmoMa Ipu
KpUTHYEeCKUX 3abojieBaHUAX pas3HOOOpasHa.
BeposATHBIE TPUYUHBI MOTYT OBITH, CBS3aHBI C
U3MEHEHUsIMUA, BBI3BAHHBIMUA KPUTHUUYECKUAM
COCTOsTHHEM, A TaK)Ke C TOOOYHBIMU 3 PeKTamMu
MMPOBOIUMO¥ Tepanuy (AHTUMUKPOOHAsI TepaIus,
OIaThl, THTUOUTOPHI POTOHHOU TTOMIIBI, 9HTE-
panbHOe nuTaHue u ap.) [83, 84].

W3BecTHO, YTO yTHETEHHOE CO3HAHME U cella-
M1 IPUTYILISIOT KallljeBol pedJiekc, a 9HA0Tpa-
XeasibHasA WHTYOAnusi M ocTpas O0Je3Hb YXyI-
IAI0T MYKOIIUJINAPHBIN JpeHask [85].

MHrN6UTOPHI TPOTOHHON ITOMITBI CHUKAIOT
9JINMUHAIINIO MUKPOOMOMa skesyaKa [86] u yBe-
JIMYUBAIOT UMMUTPAITHIO OaKTepUii B JieTKue [87].

[lombeM wM3roJioBbsI KpOBAaTH MaryeHTa
yMeHbIIIaeT IMMUTPALIHIO B JIETKHE MUKPOOMOMa
sKeJIyKa [88], HO Takske 3aTPyAHAET OTXOXKIECHUE
MOKPOTHI U3 JIETKUX [89].

JHTepaJbHOE IUTAHNUE, UCIIOJb3yeMoe I
VIOBJIETBOPEHUSI METAbO0JMYECKUX MOTpeOHO-
creli, 6p1T0 padpaboTaHo 6e3 yueTa ero BIUSHUSA
Ha MUKpoOuoMm [90].

B Hacrosmee Bpems CylecTByeT MHOYKECTBO
TepaneBTUYeCKUX CTpaTeruii sl MaHUITyJINPOBa-
HHUSI MUKPOOMOMOM B OTJeJI€HUU UHTEHCUBHOU
Tepanuu. K HUM OTHOCSATCS MPOOGUOTUKH, (heKasTb-
HBIIT MUKPOOHBIH TpaHciuiantaT (FMT) u cesek-
THUBHAs 1e3aKTUBAIM NUIeBAPUTEHLHOT0 TPAK-
ta (SDD). Kasaplii 13 HUX MOKa3aJl HEKOTOphIe
MePCIEKTUBHI, HO KAKJIBIA TaKKE UMEET 3HAYH-
TeJTbHBbIE TPOOJIEMBI KaK B JIOTUCTUYECKOM, TaK 1
B UHTEJIJIEKTYyaIbHOM T1aHe. [I[poOMoTHKY — 9T0
CeJIeKTUBHBIE 9K30TeHHbIE OaKTepuH, MmoaaBae-
MBble X035IMHY. MeTa-aHaIn3bl © MHOTOYUCJIEHHBIE
WCCJIeOBAaHUs IIOKa3ajad, YTO MNPOOUOTHUKHA
3(p(eKTUBHBI [JIs1 yMEHbIIIeHNsI BEIPA)KEHHOCTU
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IMTHEBMOHWH, CBSI3aHHON C BEHTUJIAIUEH JEeTKUX,
HO He U3MEHSIOT MPOIOKUTEIbHOCTD JeUeHU s
WJIN JIETAJIBHOCTD [91, 92].

®eKka/IbHBIE MUKPOOHBIA TpaHCIIAHTAT
(FMT) okasajica yguBUTEJIbHO YCIEIIHBIM IIpU
penuIMBUpYIOIeM KOJIuTe, BbI3aBaHHOM Clostridia
difficilenio cpaBHeHUIO C IepopaIbHbIM BAHKOMU-
IUHOM [93], 0IHAKO pPeIKO IPUMEHAEMBbIM B KJIM-
HUYECKOH ITpaKTUKe.

CesnekTBHAA JeKOHTAMWHAIYA MMUIIEBAPU-
TeJILHOTO TpakTa (SDD) ocyiiecTBIIsieTcst aHTUOHO-
TUKaMU, BBOITUMBIMH 9HTEPAJIbHO 1 B COUETAHUH C
CHCTEMHBIMU aHTHOMOTUKAMU. YCTAaHOBJIEHO, YTO
3TOT METO]I AABJISIETCS O4eHb 9(P(PEKTUBHBIM, U IPU
MeTa-aHaause B 30 uccjieIoBaHUsIX OTMEUYEHO, YTO
npuMeHenre SDD IIpUBOOUT K CyIIECTBEHHOMY
CHMYKEHHIO JIeTaJIbHOCTH [94].

3akJrouenue

KoMopOMIHOCTE WTpaeT ONpeaessIoniyio
pOJIb B TPOTHO3€ TPH TSOKEJBIX IMOPasKEHUSX
TOJIOBHOTO MO3Ta C ICXOZI0M B XPOHUYECKOE KPUTH-
yeckoe cocrosiHre. HanboJsiee pacripocTpaHeHHBI-
MU SIBJISIOTCS: THOHO-BOCHIATTUTEIbHBIE OCJIO)KHE-
HUs, 3a00JIeBaHUsA, CBSI3aHHBIE C JeATETbHOCTHIO
SKeJTyIOYHO-KHIIIEYHOTO TPAKTA, & TAKKe Tpodrye-
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CKUe HapylIleHus, 00yCJIOBJIEHHbIe CHHIPOMOM
runepMeTrabosim3mMa-rumnepkaradoauama. B Tsoke-
JIBIX CTTy9asix KOMOPOUIHbIE 3a00I€BAHUS TTEPEXO-
IAT B TIOJIMOPTAHHYIO HEOCTATOYHOCTD, CETICHC C
TTOCTIEAYIOMIVIM JIETATBHBIM HCXO0M.

BuIsgB/IEHE TPUYUHHO-CJIECTBEHHOM CBA3U
B BO3HUKHOBEHUU KOMOPOUIHBIX OCI0KHEHUHN
IMO3BOJIUT BBIAEJIUTH HanOoJiee 3HAYNMbIe ITPU-
YUHBI UX BOBHUKHOBeHUs. K mocieqnum cienyer
OTHECTHY CUHIPOM rurnepmeTabosmama-rumnepKa-
TabosM3Ma C pa3BUTHEM OEJTKOBO-IHEpreThYe-
CKO HEeJTOCTaTOYHOCTH, KOMOpPOUIHBIE 3ab0JIeBa-
Hus JKKT, mpenAarcrByolnyue HOpMaau3anuu
00MEeHHBIX HapyIIeHUH, Jaske IIPU YCJIOBUU aTeK-
BaTHOW HYTPUIIMOHHOM Tepanuu W U3MEHEHUs
MHKPOOMOMA, OT KOTOPOTO B OTPOMHOM CTeIleH!
3aBHICAT IMMYHUTET, 0OMEH BeIeCTB, bapbepHas
QYHKIUS KUIIEYHOTO 3MUTETUS U PN IPYTUX
Ba’KHENIINX (PyHKITUH.

CBoeBpeMeHHO€ BBISIBJIEHIE U KOPPEKILIUSI
KOMOPOUIHBIX COCTOSIHUI (0COOEHHO BJIMSHHE Ha
KJI0YeBble 3BEHbs MX HaToreHes3a) II03BOJIUT
ONTUMU3NPOBAThH JIeYeHUEe U TTOBLICUTD 3(pdeK-
TUBHOCTh PeabUINTAIMOHHBIX MEPONIPUATHH Y
MMAIUEHTOB C TSKEJTBIMU ITOBPESKIEHUSIMU T'OJIOB-
HOI'0 MO3Ta.
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