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Critical illness is an iatrogenic disorder

John C. Marshall. MD. FRCSC



Table 1.

Long-termn complications, selected risk factors, and management sugpestions

Complication Description

=t [ i 15K FaCLoTs

Matural History

Impairment in spirometry, lung
volumes and diffusion
capacity

Inchades critical illness
polyneuropathy and
myopathy

Pulmonary

Neuromuscular

Disuse atrophmy

Impairment in activities and
instrumental activities of
daily livingt and 6-min walk
distance

Physical function

Psychiatric Diepressiomn

symploms

Postiraumatic stress disorder

Arnciety

Long-term complications of critical care

Sanjay V. Desai, MD; Tyler J. Law, BHSc; Dale M. Needham, MD, PhD

Crit Gare Med 2011 Vol. 39, No. 2

Impairments in memory,
attention, executive function

Cogimitive

Deficits most obsereed in
phiysical domains

Chuality of Life

Improving long-term outcomes after discharge from intensive care
unit: Report from a stakeholders’ conference®

Crit Care Med 2012 Vol. 40, No. 2

Diffusion capacity: duration of
mechanical ventilation

Hyperalycemia
Systemic inflammatory
TESpONEE Syndrome

Sepsis
Multiorgan dysfunction

Imimeobilibyhed rest

Systemic corticosteraids

ICU-acquired illnesses

Slow resclution of lung injury

Preexisting impairment of
instrumental activities of
daily lving

Traumatic/delusional memorie
af IC, sedation, psychiatric
symphoms af discharge,
impairment of physical

Sedali ititation, piysical
Teamanils, traumabicdehsional
MRS

Unemployment, duration of
mechanical ventilation

iy

(werall risk factors: female sex
younger age, lower
education, and pre-FCU
pewchiatric symptoms and
persomality

Lower pre-ICU intelligence

1C1 deliringm

Sedation
Hypoghycemia

UHdeT age
Sewverity of illness

Psychiatric symptoms
Delusional memories of 1C0

Pulmonary function
ahnormalities

Generally mild and improves
during first year, but can
peTsist to =5 yrs

Pohymeurcpathy may recover
mare slowly than myopathy;
can extend fo 5 yrs

Some mprovement within
manths, but impairments in
activities of daily |fving may
be seen at 1 yr and in
instrumental activities of
daily living ak 2 yrs

Long-lasting impairment in
&-min walk distance vs.
population norms

May decrease over first year

Little improvement in first year

May persist past first pear

Significant improvement during
first year, with residual
deficits up to & yrs later

Phiysical deficifs improve over
first wear, but could recur or
peTsist during 5-yr follow-up
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KomnnekcHas natoreHeTuyeckan «brain oriented» tepanusa
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HelpopeaHMMaLUNOHHbIe ATPOreHNM
KM, 2012) HEOBUKUTIEOWNA

TipleH Therapy MnepamHamuyeckas (3H) Tepanua
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Cenanys: HEHPOKOTHUTUBHBIE HAPYIIICHUS

[TPUYMNHbBI PA3BUTNA HEMPOKOTHUTUBHDbIN
HapyweHnn y naymentos OPUT:

Predisposing factors

«Age

* Pre-existing cognitive deficits
* Dementia, stroke, etc.

» Multiple comorbidities

* Poor functional status

+Vision and hearing impairment

* Drug or alcohol abuse

* Malnutrition

*HIV

* Genetics (ApoE4) (14)

latrogenic and environmental
» Sedatives and analgesics

« Sleep deprivation

* Pain and anxiety

» Unfamiliar environment
* Physical restraints

* Bladder catheterization

Metabolic derangements
» Dehydration, hyperosmolarity

«T Na+, Ca++
* Uremia
* Hepatic failure

Neurotransmitter abnormalities
«+ Acetylcholine

« T Dopamine, 5-HT, GABA,
glutamate, NE

Occult brain injury due to
+» Local and systemic hypoxia

» Hypotension and hypoperfusion
* Hyperglycemia

 Cytokine-mediated inflammation
and microvascular thrombosis

Pathophysiologic mechanisms and predisposing factors thought to underlie critical illness-associated cognitive dysfunction.
Apo, apolipoprotein; HIV, human immunodeficiiency virus; 5-HT, serotonin (5-hydroxytryptamine); GABA, y-aminobutyric
acid; NE, norepinephrine (noradrenaline).



PUCK paKTOpbl ANUTENBHBIX KOTHUTUBHbIX HApPYLIEHWUX NPU ceaaunm




Cemanus 1 HEUPOKOTHUTHBHBIEC HAPYIIICHUS

KOrHuTMBHbIE HapyweHune nocne MHTEHCUBHOIO 3Talla

nevyeHuA
- daKTopbl pUCKa Pa3BUTKI
510, HEMPOKOrHUTUBHbIX
HapYLEHWA:

41%
* yBenmyeHue spemeHn 8 OPUT

* yBe/IMYEeHME BpeMeHU B rocnutane
*YBennyeHue spemenHn UBJI

*YrnybneHue cegauunm

rnybokasi cegaums
M exeqHeBHOe npobyxaeHue

James C Jackson
James C. Jackson Post-traumatic stress disorder and post-traumatic

Long-term Cognitive and Psychological Outcomes in the stress symptoms following critical illness in
Awakening and Breathing Controlled Trial. medical intensive care unit patients: assessing

Am J Respir Crit Care Med. 2010 July 15; 182(2): 183-191. tlhle( {;\f’:lgr;i;ude of the problem. Crit Care. 2007;



Presence of electroencephalogram burst suppression in sedated,
critically ill patients is associated with increased mortality

Paula L. Watson, MD; Ayumi K. Shintani, MPH, PhD; Richard Tyson, MD:
Pratik P. Pandharipande, MD, MSCI; Brenda T. Pun, RN, MSN, ACNP; E. Wesley Ely, MD, MPH

Panel A 1ICU qatiant -_waka . ) . )
) - H !l Channel 1 :
L T T e T o | B e

L B ToPT L T Cepauuna n aHanbresus,
-26.0uY
conpoBoXxaatoLaacs burst
Panel B: ICU patient-sleep suppression ABnAeTcA
: ! ' ¢ Channel 1 ! ! : :
zsw+“ NPOrHOCTUYECKHN
P Nl - HebnaronpUsATHLIMM, NOITOMY
OOJTKHbI TUTPOBATLCHA C
Panel C: ICU patient - burst suppression MCNofb30BaHUEM Sar unu BIS
. ] ! . Channel 1 ] ] .
23:3 MOHUTOPWUHIOM.

Table 3. Effect of burst suppression on length of

Table 2. Effect of burst suppression on patient mortality stay (LOS)
Patients with Burst Patients without Burst - .
Suppression (n = 49)  Suppression (n = 76) HR {95% CI) i) HR {QJ':_I'I:. CI) P
ICU mcnrta_lit}'_ n (%) 18 (37) 14 (18) 1.78 (0.80-3.96) 0.1 ICU Lios 1.04 (0.63-1.73) 0.87°
Total 6-mo 29 (59) 25 (33) 204 (L12-370) 002 Hospital LOS o LT0(0.95-2.82) 0.06
mortality, n (%) Post-ICU, hospital LOS" 1.84 (1.08_3.16) 0.03

Crit Care Med 2008 Vol. 36, No. 12



Populations at
Increased Risk
for Sequelae

Clinical Signs of Toxicity

Laboratory
Monitoring

Threshold Dose and/or Clinical
Triggers of Toxicity

MobouHble adhdekThI Products
NCNonb30BaHUA aHanbreTnkos, Intravenous Containing
cefaTUBHbIX U Excipient Excipients
AHTUNCUXOTUYECKNX CPEecTB B
WHTEHCUBHOU Tepanu Benzyl alcohol Midazolam
Propofol
Disodium edetate ~ Midazolam
(EDTA) Propofol
Egg phosphatide Propofol
Glycerol Propofol
Liposomal Propofol
emulsion
Parabens Haloperidol
Propylene glycol Etomidate
Phenobarbital
Pentobarbital
Diazepam
Lorazepam
Soybean oil Propofol
Sulfite Propofol

Devlin, John W.; Mallow-Corbett,
Stephanie; Riker, Richard R.
Critical Care Medicine. 38():5231-
S243, June 2010.doi:
10.1097/CCM.0b013e3181del25a

Children

Unknown

Egg allergy
Unknown

Unknown

Renal
insufficiency

Hepatic
insufficiency

Soybean allergy
Unknown

Neonatal gasping syndrome
® (NS depression

® Severe metabolic acidosis
® (Gasping respirations
Skin breakdown

Renal failure

Hepatic failure
Thrombocytopenia
Seizures

Intracranial hemorrhage
Hypotension

Bradycardia

Cardiovascular collapse
Death

Hypocalcemia

Hypersensitivity
Digestive
Hypertriglyceridemia
Pancreatitis
Infection

Venous irritation
Fat emboli

PRIS

Contact dermatitis
Hypersensitivity reactions
Hyperosmolality

Renal dysfunction

Cardiac arrhythmias/asystole
Hemolysis

Seizure/coma

CNS depression

Agitation

Hypotension

Metabolic acidosis
Methemoglobinemia
Hypersensitivity reactions
Hypersensitivity reactions
® Bronchoconstriction
Pruritis

Urticaria

Chest pain
Angioedema
Hypotension

T Serum creatinine
1 LFTs

1 Lactate

| Serum pH

Decreased calcium

None

None

Triglyceride levels
=500 mg/dL

None

Serum osmol >320
mOsm/kg
Increased lactate

Decreased serum pH

Increased PG levels

Increased serum
creatinine

None
None

JECFA daily limit: 10 mg/kg/day
or 0.6 g/day

Repeat doses not recommended in
neonates; greatest risk
associated with doses =99 mg/
kg/day

None

Documented egg allergy

1 g/dose or 3 g/day

Hypertriglyceridemia/pancreatitis:
doses =3 mg/kg/hr (50 pg/kg/
min) or duration >48 hrs

PRIS: dose =5 mg/kg/hr (83 pg/
kg/min) for duration >48 hrs

None

PG dose >1.45 g/hr or 35 g/day
for 48 hrs

Osmol gap >10

>1 mg/kg/day lorazepam

Known allergy to soybean
JECFA daily limit: 0.7 mg/kg/day
or 42 mg/day

17



Salluh et al. Critical Care 2010, 14:R210
http://ccforum.com/content/14/6/R210
@ CRITICAL CARE

RESEARCH Open Access

Delirium epidemiology in critical care (DECCA):
an international study

Jorge | Salluh™, Marcio Soares', José M Teles?, Daniel Ceraso®, Nestor Raimondi, Victor S Nava*, Patricia Blasquez’,
Sebastian Ugarte®, Carlos Ibanez-Guzman®, José V Centeno’, Manuel Laca®, Gustavo Grecco’, Edgar Jimenez'®,
Susana Arias-Rivera'", Carmelo Duenas'?, Marcelo G Rocha'®,

The DECCA (Delirium Epidemiology in Critical Care) Study Group

Table 2 Use of sedatives in patients with and without a AenvpuoreHHbie
diagnostic of delirium npenaparbl:
Delitium No delirium P value *beH304Ma3enUHbLI

(n.=75) (n=
2 nEL [Mponodon, ceBopaH,

Clicezolam 32(426%)  39(248% 0009 npomeaon

Other benzodiazepmes T {T268%) (TZ.7%) 068  AHTUTUCTAMUHHbIE
Fentanyl 26 (34.6%) ( 6%) 0.15
Morphine 12 (16%) 21 (13404 041 npenaparbl

@ 12 (16%) 11 (7%) @ 'H2-6J'IOKaTOpr
Dexmedetomidine PAULO 383%) 0.11 *[lonamuH
Results are expressed as number and percentage. Only those evaluated by ‘(DVDOCGN\ na,

the CAM-ICU were included in the analysis. *[IIOKOKOPTUKOUNAbI



Cepaums : yem? Kak?

lNpenapatbl anAa cegauun:
MNyTb BBegeHuA:

o/ 2% M penaHnym B\B A03aTOpOM, B\B APOOHO,B\N
7% 3%
39, | M NaTtvoneHTan B\B go3aTtopom
i TOMK B\8B ApO6HO
M nponodon B\B J03aTOPOM
M KeTaMUH

He ncnonszoBanuncb
M KnodennH  mmpasonam M aopasenam

CoyeTaHMA npenapaTos:

penaHnym + nponodon 4 naumenta  AA€MPUN: ONA AUATHOCTUKN HU
penaHnym + TOMK 4 nauveHTa  pa3y He NpUMeHeHbl cneuunasibHble
PenaHnym + Na TvoneHtan 3 naumeHTa LWIKabl, HEIZpOIIEI‘ITVlKVl Ha3HauYeHbl
Penannym + knodenuH 1 naymeHT

PenaHnym + GpeHTaHun 5 naumentos Y 2 MALMEHTOB, YTO COCTaB/AET

1,4% cny4yaes.
Bcero nauyueHTtos - 17



Cepauma : Kak oueHMBaoT YPOBEHDb, Nay3a cedalnu

18% B 9 chyyasax BbicTaB/ieHa
W Ouenusanu peanbHasA OUeHKa!

M He
oueHunBann

Cnoco6 oueHKU YypoBHA MNaysa cegauum

ceaauunun B ncnonb3oBanmn

M He ncnonb3oBanu

M BM3yasibHO,

KIMHNYEeCKUN

B RAMSAY

W SAS

M onpoc, Ho, TonbKo B 15 cnyyaax us 41
LWKana u T.n. npoBoAunachb oueHKa cegauuu u

YPOBHA CO3HaHMUA



Wunsch and Angus Critical Care 2010, 14:121
http://ccforum.com/14/1/121
C, CRITICAL CARE

COMMENTARY

The puzzle of long-term morbidity after critical
illness

Hannah Wunsch*' and Derek C Angus?

A screening, prevention, and restoration model for saving the
injured brain in intensive care unit survivors

Eduard E. Vasilevskis, MD; Pratik P. Pandharipande, MD, MSCI; Timothy D. Girard, MD, MSCI;
E. Wesley Ely, MD, MPH

Strom et al. Critical Care 2011, 15:R293

http://ccforum.com/content/15/6/R293 @ CRITICAL CARE

RESEARCH Open Access

Long-term psychological effects of a no-sedation
protocol in critically ill patients

Thomas Strem’, Mette Stylsvig and Palle Toft



MMMOBMAN3aLUMOHHDBIN CUHAPOM — HEM3DEerXKHas
peaHMMaLMOHHAA ATPOreHus




BED-REST PEXWUM

1862 — xupypr John Hilton npososrnacun
NOCTESIbHbIN PEXUM KaK (DU3UONOrMYECKYH0
OCHOBY NleyeHnst 6onesHen

1944 — Deitrick noka3an, nocTenbHbIN
pexum nmeeT noboyHble ahdekTbl Ha
BOMbLUNHCTBO CUCTEM OpPraHoB

1963 — nccnegoBaHUs acCTPOHABTOB NpU
BOCCT@HOBEHUM NOCIIe HEBECOMOCTY

Yem xopoul nocTenbHbIN PEXNM.

YMeHbLIeHne 6onu
ObneryeHvne Mo3roBoro KpoBoobpaLLeHus

CoxpaHeHWne 3Heprum ans BOCCTaHOBIEHHS
1 Bbl3[JOPOBNEHNS

CHuxeHne MI/IHyTHOl7I BEHTUIALNNA

YMeHbLUeHUe NOBPEXAEeHUs Nerkux npu
NBI

CHuxeHune FiO2

YMeHbLUEHNEe KOPOHAPHOTO CTpecca U
MLLEMUM

[TpochmnakTuka nageHuin n akeTybauum



Pe3opbuunsa Koctn u

rmnepkanbumemms
MponexxHu (aasneHne 32

MM PT. CT. B Te4eHue 2 u)

CHUXXeHWe MbIlEeYHON MaccCbl U
CUNbI yXKe Yyepes 244

KoHTpaKTypbl! (4epes 8 y)

OcTeonopos
OpTOoCTaTM4eCcKaa runoTeHs3unA

TrBunT3NA

ATenekTasbl

[NoBbleHWe pUCKa

NMHEBMOHMUMU HapylweHune nepuctanbTUKm

KoHcTunauua

CHuXeHune YO, TaxuKapaunAa

CHMXXeHne ToNIepaHTHOCTU K
dU3MYEeCKoM HarpysKe

Yponutnas

MoBblWeHne pUCcKa UHPEKLNM




* MbliweyHas cnabocTb, NPUOBPETEHHASA B OTAENEHUN peaHUMaLIMA U
nHTeHcmsHom Tepanuu (MCIOPUT, ICUAW) — knuHnyecku
onpegensemas MbilleyHas cnabocTb y HONLHOIO B KPUTUYECKOM
COCTOSIHWW, ANSt KOTOPOW HET UHOW YOeanTENbHON NPUYUHBI KPOME
CaMOro KPUTUYECKOrO COCTOSHNS

MonuHeBponartus MuonaTus

W3: Kerbaul F. et al. Combination of histopathological and electromyographic patterns can help to evaluate functional outcome of critical il
patients with neuromuscular weakness syndromes. Crit Care. 2004;8:R358-66.



v 1. IloamHeBponaTys KpUTUYECKOIO COCTOSIHISL.

[ v 2. llpoaaeHHBIN HEMTPOMBIIIIEUHBI 6/101(]
® 3. Mmnomnatiusa KpUTNIEeCKOIo COCTOSHUIL:
@ 3.1. MIOIIATHU C ITIOTepell MUO3MHOBBIX (PM1AaMEeHTOB;
@ 3.2. OCTpasl HeKPOTU3UPYIOIlasl MYOIaTHS;
z 3.3. padbaoMuoAN3;
z 3.4. KaxeKTuJeckKast MUOIIaTHs.

Kaaccudnkanus

C.F. Bolton, 2005



[aToreHes KpaTKo, Ho [JIABHOE

Ha pyLeHune Systemic inflammatory response syndrome increases
3NeKTPOBO3 6y OUMOCTU TKaHe Yl immobility-induced neuromuscular weakness*

— WNHAKTU BaLI|I/I 7] 6b| CprIX Heidrun Fink, MD; Marc Helming, MD: Christoph Unterbuchner, MD; Andrea Lenz, DVM; Frauke Neff, MD;
J. A Jeevendra Martyn, MD; Manfred Blobner, MD

HAaTPUEBbLIX KaHaNoB
M M TOXO HIDI p I/I an b H aﬂ Ub;eu‘:ve Inflammms mon and immobility are comorbid etmloulml anima ||\ nomp :rr-cl with saline- |nje-r~lvd rats. Immohlllz mon led to

fantare indurinn mnedla waalmaee in arificalle il nafisnte Thic ehidy  lanal mieala ateanhu Marmalizad + ala ma nrn

ANCAYHKLNS CVCTEMHOe BocnaneHie 1 IMMoBMAnaaLs

LG UL IR S VIR VALl HE3aBMCYMO NMPUBOAAT K MblLLEYHON cnabocTu
CUCTEeMbl aKkCOHanbHOIo Setting: Animal laboratory of a university hospital, parvum-injecteq a. “mbination with C.

Subjects: Sprague-Dawley rats. parvum injection had an o wation, Acetyl-

Tp a H Cn O pTa CprKTyp HbIX Interventions: To produce systemic inflammation, rats (n =34) o a0 receplors were increased in imu.. “les and in

received three conseculive intravenous injections of Corynebac- o uscles of C. parvum-injected animals.

M pOTe NH O 2] {.e_r{::m P anwm on rl‘"""‘ "'i 4 "'"‘! 6. (.,n:!nlrol r_ms_"" = 2_1] [ecm}rer.l Conclusions: The muscle weakness in critically ill patients can

saline. Both groups were further divided to have one hind limb be replicated in our novel rat model. Inflammation and immobi-

A either immobilized by pinning of knee and ankle joints or sham- Ii;':tif)n "‘: d;'*pﬁnrlemly -Ie;:d (t ) ml-l;_{;l-'_‘ w:’k"e; {(‘(r it.("]re Med
KT Vl B a L|| |/| ﬂ n p OTe On |/| 3 a I_I‘f]l:n(lt)l|!2(flfl (surgical leg). The contralateral nonsurgical leg of 2008; 36:910-916)

control (nonsurgical leg). . S
Measurements and Main Results: Ater 12 days, body weight Kev Woros: critical illness; immobilization; inflammation; my-

—_ 06-beM Mbl LLIeLI HOM MaCCbI and ml;ﬁd& milf;s were r;ignificanﬂly reduced in ‘-i:i". C pan,;,',m opathy; muscle contraction; acetylcholine receptors
TAXenobonsHoro YMEHbLUAETCA
B cpeaHem Ha 1.6% B AeHb

Lpyrne mexaHn3mbl

— HapyLLEeHWe MUKPOLIMPKYNALMK,
aHOoTeNnManbHas QUCmyHKLUKS,
OKCMAATHbIN CTPECC U psA
OPYrMx MexaHu3MoB




KnnHnyeckun nHctutyt mosra CYHL PAMH

NOJIMHEBPOMWONATUA KPUTUHECKOIO
COCTOAHNA

K.M.H. AytanieeB A.M.

Exatepunoypr 2010




CHUH/JPOM HEPBHO-MbIIIEYHbIX
HapylleHUU KPUTHUUYECKOTO COCTOSAHUSA Y
HelpopeaHUMAILMOHHBIX 00JbHbIX
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Full Text View Tabular View o Study Results Poste Related Studies

Critical lliness Neuromuscular Abnormalities in Neurocritical Care Patients

This study has been completed.

First Received: May 5, 2009 Last Updated: July 9, 2009 History of Changes

Sponsor: | Clinical Institute of the Brain, Russia
Collaborator: | City Clinical Hospital #40
Information provided by: | Clinical Institute of the Brain, Russia

ClinicalTrials.gov Identifier: | NCT00893633

NCT00893633

K.M.H. AytanieeB A.M.




BbIBOLbI

HepBHO-MbILLEYHbIE NPOABNEHNUS KPUTUYECKOTO COCTOSIHUS BCTPEYAKTCH Y
95%-100% HenpopeaHnMaLMoHHbIX 6onbHbIX Ha WBJ1. Yactor MHMKC
(MMorpau4ecKnn MOHUTOPUHT)

« =50% B peaHumaLmm obLero npoduns { stevens R.D. et al., 2007)

« =100% y HempopeaHNMaLMOHHbIX DOSbHLIX B NepBble 24-48
4acos

KnuHuyeckas kaptuHa HITMKC cooTBeTCTBYET CUMMETPUYHOMY BANOMY
TeTpanapesy. YuntbiBasg HecrneunmuyHoOCTb 3TOro CMHApPOMa, Heobxoanumo
NPOBOAUTbL 3NEKTPOHENpOMMorpaduyeckoe MccnenoBaHue.

Y HenpopeaHMMaLMOHHbIX DONbHbLIX BOBIIEYEHWE AnadparmanbHbIX HEPBOB
B HMTKC yonuHset cpoku otnyyeHus ot VBJI.

OuHamuka passutns HMITKC pasnnyHa y BeDKMBLUMX U YMEPLLKX
HenpopeaHnmaunoHHbix 6onbHbIX. CumnTtomel NMHIMKC y nauueHToB ¢
netanbHbIM UCXo4om boree BblpaxeHbl

besnkuH A.A., AnaiieeB A.M.
M3 pa3pesia HanuoHanbHOro pyKOBOACTBA [0 UHTEHCUBHOM Tepanuu, 2008



KnnHnyeckun nHctutyt mosra CYHL PAMH

NWCCITIELOBAHWE:
OUEHKA TPABUTALMOHHOIO NrPAOVEHTA
Y HEMPOPEAHUMALIMOHHBIX BOJTbHbIX

E.A.JleckoBer

Exatepunoypr 2010




[NPOMHOCTUYECKAA LLEHHOCTb KW'Y
BOJIbHbIX C OLIH B OPUT

CpaBHeHue KO mexay normommm u CpaBHeHue KV mexay nornbLunmm u

BbIKUBLLMM BbIKUBLUMMU
1,25 40
12 30 A
1,15
20 A
11 ® [ornbnu
1,05 B Bbixunu 10 -
(= 0 -
0,95 - 10
-12,1
0.9 - -20

P<0.001

KNAHNUYECKNA MHCTUTYT MO3TA



CEHCOPHO-KOMHUTUBHAA
NEAGOEPEHTALNA U
OVUCCOHAHC

ENVERAIECEAA VHCTWTYT MOSTA

 HesHakomas, HefoOpoxenaTenbHas cpeaa (00UaHbIE KIUYKK, NECCUMUCTUYECKNE NPOTHO3bI),
pa3apaXeHHOCTb NepcoHana

»  Obunune HesHaKOMbIX arpeccuBHbIX 3BYKOB (CTOHbI, paboTartoLime annaparsl)

«  OrtcytctBue BepbanbHOro 06LLEeHNs U BO3MOXHOCTY BblpasuTb COCTOSIHUE AMCKOMMDOPT
(HeynobHoe nonoxeHue Tena, bonesHeHHbIe Npoueaypbl U T.4.)

« OtcyTcTBUE ON3KNX

*  Hedwusnonornyeckuin pexmm (HOYHOe NUTaHue, NOCTOAHHLIA CBET)

KNAHNUYECKNA MHCTUTYT MO3TA



Intensive Care Med {2009) 32:371-379
DOI 10.10074500134-005-0061-x REVIEW Different anaesthelic agents may have varying effects

on melatonin plasma levels postoperatively. After laparo-

scopic gynaecological surgery, patients who received

Echard 5. Bourne Melatonin: possible implications for the  isofluranc had significantly higher plasma melatonin
) postoperative and critically ill patient levels than those who received propofol [26]. It was
suggested by the authors that the difference between the
anaesthetic groups might be due to differential effects

Table 1 Drugs known to affect melatonin secretion or excretion (CNS central nervous system, GABA gamma amino butyric acid, NAT of the two llgk‘lll.\ on hL‘PilliL‘ blood flow. DC\P“L‘ this, n

N-acetyltransferas . ° 10 claars {75} v« " ‘ ‘ 1 ' viliate

e lerms of hepatic clearance, melatonin has an intermediate

Drug group/drug Proposed mechanism Effect on melatm!in Reference hL‘PllliC L‘\ll'ilk‘““l] I'.’lliﬂ .\llL'h lhill il\ CIL‘(II'&IHL'L‘ \\Ulllkl not
serumm concentration V. s :

be expected (o be significantly dependent on hepatic blood

Local anaesthetics Inhibition of protein kinase C - [27, 28]

Lo Opioid-mediated increase in NAT + 1301 flow. However, it is unknown what effect these agents may
Beta-blockers CNS By-receptor blockade - 31,32 : X . i : o Aot
Benodiepies GABJEJ,.QCEPFD,‘@,ES,“ - fer have on the distribution of gastrointestinal melatonin into
Corticosteroids Decreased NAT activity - [33] vqvstemic circulatio )

Calcium channel blockers (dihydropyridine) Decreased NAT activity - [36,37] the \ stemic L“ullfl[“ n H"' )

Nonsteroidal anti-inflammatory drugs Inhibition of prostaglandin synthesis - [38] The P;lllc]‘n of reduced |m.\|1)lk‘l'll|]\\‘ l)l;l,\]]];l mela-
Clonidine w) receptor agonism - [39] ! - 18 ) . :
Sodium valproate Increased GABA levels [40] fonin levels on lllghl one, which normalise on lllt_'hl.\
Tuble notes: Iwo/three 1s .xumI;u: (o that of the sleep disturbances
+ lncreased, reported postoperatively [48]. However, only one of
— Decreased . .

the studies also monitored postoperative sleep, report-
ing both reduced sleep quality and reduced nocturnal
melatonin - concentrations on the first postoperative
night [41]. There are no studies showing that exoge-
nous melatonin supplementation, either prior o or in
the immediate postoperative period reduce these sleep
disturbances.

XpoHobunonornyeckme HapyweHms



HapylweHune UuMpKagHbIX PUTMOB

AMNANTYAAQ N PUTM BblPabOTKM MenaToOHMHA
HapyLLaoTCA NepmMonepauMoHHO U MPU KPUTUYECKOM
COCTOAHWUM B NMEePBYIO HOYb C YaCTUYHbIM
nocaeayowmm BOCCTAaHOBAEHUEM.

Ha BblpaboTKy MenaToHMUHA BANAET cama onepalus,
MCNOJIb30BaHUE CeaaTUPYIOWMX NPenapaTos
(beH30aMa3ennHbl, HAPKOTUKU, KATEXONIAMUHbI),
peXUM NUTaHUA (HOYHOE NUTaHnE)

CHUXXeHMe YPOBHA Me/IaTOHUHA BAMAET Ha
BEPOATHOCTb Pa3BUTUA AeNNPUA.

Mcnonb3oBaHME 3K30reHHOro MeNaToOHUHA MOXKeT
COKpaTUTb Bpemsa peabunutaumm

KnuHuyeckunit MHCTUTYT Mo3ra



E.B.,
1CKnX

ypHan AHecTtesnonorma n peaHmmatonorma Ne4, 2010



"KTO Nno3HaeT TalHy CcHa,
NO3HaeT TalHy mo3ra'.

e

Muenb Hyse

J;’

«3aMOK CHOB>, 19”’9'/2
L g ;“‘J‘

[
I

benkuH A.A., Anekceesa E.B.,
Anawees A.M., KyapuHckux
H.B., Hukos I1.H.

123
3apoXaeHune CHOB

ypHan AHecTtesnonorma n peaHmmatonorma Ne4, 2010



fadmmna 2. O CHOEHEIE PE2VIETATEL

[pmzHak Hebnaronpuarees | Baar oI’ ATHEIH Cratncriia
n=36 =28
ITpeobnagaromas 2 (6%) 20 (71%) p<0.001

poHOEAT 17 (47%)

aKTHEHOCTE 16 (44%) |

3%)
30OHATEHELE 24 (67%) 5 (18%) p<0.001
paz g 2 (33%) OIII 9.2 (2.8-30.2
SnurendopMHEaZ 11 (86%) 0.3
AKTHEHOCTE
[IpzHasH cHa lecTE

_

1o AaHHLIM TOTMCTUYECKON perpeccnum BepoaTHOCTb 6/1aronpuUATHOro
ncxoaa bbisia cBsA3aHa TONIbKO C HAJIMYMEM CHA U C POHOBOW aKTUBHOCTbIO
6nunxe K anbda AnanasoHy.

B (OHOBOMN BMO3IEKTPNUYECKON aKTUBHOCTU Npu 6naronpmnsTHOM ncxoae
npeobsiaganuv BoJIHbI anbda AnanasoHa, NMPUCYTCTBOBAIMN 30Ha/bHbIE
pasnunumnsa n npu MNCI BbISBNSANNCE NATTEPHbI CHA.



[MOCTHAPKO3HAA BC > '



[TOCTHAPKO3HbIE HApPYLUEeHUA Y AeTeN
* HouyHbie Kowmapsl (32%) _
* Ctpax TeMHOTbI (23%)
* MoTamsocTb BO cHe (19%)
e >8 net—8%

* CHuXeHue obpa3oBaTebHOro NOTEHLMANA

* AHopekcua ( 16%)

JE Eckenhoff, 1953, Kotinnemi, Pediatric Anaesthesia 6, 45-49, 1996



DaKTOpPbI PUCKA

PaHHWI BO3pacT: anmnTtenbHasa (>2 4yacoB) unu
NOBTOPHAA aHeCTe3na y geten <6 mecaueB

[ToXunble nauneHTbl >60neT
[MpemopbuaHbIN KOTHUTUBHbIN CTATyC

APOE4, Presenilin1-2, reHbl BocnannTesbHOro
OoTBeTa



[TocTHapKo3Hasa 6bonesHb




LlepebpanbHbin puzzle n anecte3snsn

AHecTe3unda, ceaauma

!

noTepA KOPTUKA/IbHOM
MHTEerpaumnu, ytpara
MeXHENPOHANbHbIX

CBA3eN B HEOKOPTEKCE

!

KOrHUTUBHbLIN AUCCOHAHC,
aMHe3uA




Table 1. Long-term complicats

ns, selected risk factors,

and management suggestions

Complication Descriptiom

Selected Risk Factors

Matural History

Pulmonary .IT[':I. rmient in spi rt-rn.lr'.

myo '-:nlh'

Disuse atrophy
Physical function Impairment in activities and
instrumental activities of
daily livingt and 6-min walk
distance

Psychiatric
symploms

Depression

Postfraumatic stress disorder

Arnieby

Long-term complications of critical care

Sanjay V. Desai, MD; Tyler J. Law, BHSc; Dale M. Needham, MD, PhD

Crit Gare Med 2011 Vol. 39, No. 2

Cogmit ive Impairments in memoTy,

atfenfion, execufive function

Deficits most observed in
physical domains

Chuality of Life

Improving long-term outcomes after discharge from intensive care
unit: Report from a stakeholders’ conference®

Crit Care Med 2012 Vol. 40, No. 2 o T T T oo

fusion capacity: durati
echanical ventilation

n af

I yperglycemia
"*”:hrru: inflammatory
response syndrome

Sepsis
Multiorgan dysfunction

Immeobilibybed rest

Systemic corticosteroids

IC1-acquired illnesses

Slow resclution of lung ingjury

Preexisting impairment of
instrumental activities of
daily living

Traumaticidelusional memories
aof IC, sedation, psychiatric
sympioms at discharge,
impairment of physical
function

Sedation, agitation, physica
restraints, traumabicdehsional
MEMmaries

Unemployment, duration of
mechanical ventilation

(werall risk factors: female sex,
younger age, lower
education, and pre-ICU
psychiatric sympltoms and
personaliby

Lonwer pre-BCU

1CLT delirium

Sedation

Hypoglycemia

intelligence

(ider age

Severity of illness

Critical illness pohmeuropatity

Psychiatric symptoms

Delusional memories of 1CU

Pulmonary function
abnormalities

Generally mild and improves
during first year, but can

¥ TECOVET
lowly Ehan myopathy;
can extend £o 5 yrs

Some improvement within
manths, but impaimments in
activities of daily |ving may
be seen at 1 yr and in
instrumental activities of
daily [fvingt at 2 yrs

Lomgt-lasfing impairment in
t-min walk distance vs.
population norms

May decrease over first year

Little improvement in first year

May persist past first year

Significant improvement during
first year, with residual
deficits up to & yrs later

Physical deficifs improve over
first year, but could recur or
petsist during 5-yr follow-up




Table 1. Long-term complications, selected risk factors, and management suggestions

Complication Descriptiom Sezlected Hisk Factors

Matural History

Management Sugitestions

Pulmonary .IT[':I. rment in spirometry,

fusion capacity: duration of
- lr echanical ventilation

I yperglycemia
"*”:hrru: inflammatory
response syndrome

Sepsis
Multiorgan dysfunction

myo '-:nlh'

Disuse atrophy Immeobilibybed rest

Physical function Impairment in activities and
instrumental activities of IC1-acquired illnesses
daily livingt and 6-min walk Slow resclution of lung ingjury
distance Age
Preexisting impairment of
instrumental activities of
daily living

Systemic corticosteroids

Traumaticidelusional memories
aof IC, sedation, psychiatric
sympioms at discharge,
impairment of physical
function

Sedation, agitation, physica
restraints, traumabicdehsional
MEMmaries

Unemployment, duration of
mechanical ventilation

Psychiatric
symploms

Depression

Postfraumatic stress disorder

Arnieby

Long-term complications of critical care _ _ ]

(werall risk factors: female sex,
younger agte, lower
education, and pre-ICU
psychiatric sympltoms and
personaliby

Lonwer pre-BCU

1CLT delirium

Sedation

Hypoglycemia

Sanjay V. Desai, MD; Tyler J. Law, BHSc; Dale M. Needham, MD, PhD

Crit Gare Med 2011 Vol. 39, No. 2

Cogmit ive Impairments in memoTy,

atfenfion, execufive function

intelligence

Chuality of Life Dieficits most observed in (ider age
physical domains Severity of illness
Critical illness pohmeuropatity
Psychiatric symptoms
Delusional memories of 1CU
Pulmonary function
abnormalities

Improving long-term outcomes after discharge from intensive care
unit: Report from a stakeholders’ conference®

Crit Care Med 2012 Vol. 40, No. 2 o T T T oo

Generally mild and improves
during first year, but can

¥ TECOVET
lowly Ehan myopathy;
can extend £o 5 yrs

Some improvement within
manths, but impaimments in
activities of daily |ving may
be seen at 1 yr and in
instrumental activities of
daily [fvingt at 2 yrs

Lomgt-lasfing impairment in
t-min walk distance vs.
population norms

May decrease over first year

Little improvement in first year

May persist past first year

Significant improvement during
first year, with residual
deficits up to & yrs later

Physical deficifs improve over
first year, but could recur or
petsist during 5-yr follow-up

Clycemic control

Limit corticosteroids and
neuromuscular
blockers

Early rehabilitation
(below)

Early rehabilitation in
ICU continued
throughout past-ICU
TROOVETY

Prevent hypoglycemia

Limit use of sedation

Delirium prevention
Prevent hypoglycemia

Handbook for self-guided
rehabilitation




[IpOTOKOAN cenaunu

[MpodunnakTMKa pa3BUTUSA BO3OYKAEHUSA N AeNNPUA:

1.
2.

B W

ObecneyeHne HOPMaANbHOTO LLUKAA COH-60apCcTBOBaHME

MaKCcMManbHO BO3MOXKHOE yCTpaHeHue guckomeopTa, CBA3AHHOIO C HAXOXAEHNEM
6onbHOro 8 OPUT

YcTaHoB/eHMe BepbabHOro KOHTAKTa, MAPTHEPCTBA C NALMEHTOM

Anu3oamyeckoe obesbonnBaHne U cegatMpoBaHmne Bone3HEHHbIX NpoLleayp
[envpnoreHHble npenapaTtbl: 6eH3o0aMa3ennHbl, Npomeaon, A4onNMuH, H2-
6noKaTopbI

Koro cegatupyem :

1.

2.
3.
4

MauneHTt Haxoautca B8 OPUT
MauneHT B CO3HaHMN
OueHkKa no wKane RASS +1 u 6onee, T.e. ecTb NPU3HaKKU BO36yKaeHuUA.

Bo3MOKHO Ha3HayeHne NpeBeHTUBHOM ceaaumu



| | POTOKON cenalunu

Mg [IpoTOKON cefallvK

1.
2.

o

MNepen Ha3HaAYEHUEM CENALMH:

OUEHKE HEBPOAOTHYECHKOND CTATYCE, 33MNHCE B ME,. AOKYMEHTHI

Onpegeneiie HaAWYHA ZENHPHA C NOMOWBHD TECTOE HAE KOTHHTHBHYHD OHCPYHHELMD.
JonoTod cTadgapt — CAM-ICL. MpH HanW4WK JENHPHA — Ha3Ha4YEHHE HEHpONENTHHOB
nepen Ha3iHad eHHemM CegauMi. ECiM MMeeTCA THNEpaKTHEHBIA THN AENHpHA —
HE3HEYEHHE HEHPONENTHEDB BMECTE C CEASTHEHBbIMH NP ENapaTamMi. BosmosHo
Ha3Ha4YEeHHEe JeKCMENSTOMHIOHHE.

[MOMCK W NONbITKE YCTPaHeHHa «NPoCThiX: NpUYHH Becn OKORCTBS NaUuHEHTS

. AperBaTHoe 00e300NMBAHME NALMEHTA: CLUESHKEND OOHOR M3 WKEN, HA3HaEYEeHHE

a0eKBaTHOR Oiembl. 3onoTol cTanaapT derTadun 0,5-2,5 purfkr/dyac c Koppekuued 4epes
30 MHH WK PEMHGEHTEHUA BHYTRHEEHHD YEPES A03STOR.

HUNEM



[IpoTOKON cenauuu

n
4I_IF—

1 [ POTORKOM CEALMHA

2. 1

HazHauyeHMWe cepalmuM:

3 1

4. 5 1. HuaMBMAYaNbHbIA BeIGODP WENEBOTD YPOBHA CEAALMA A8 KE#A0r0 NaUMEHTE.

5 2.  Heofxogumo npyoem#MBaTECA NPHHLKTE MMHMMANEHD A0CTATOUHOM

) CcenauMM
JonoTod cTadgapT: 0-2 RASS

4 0OaoMH cenaTHBHBIA npenapat: nponodon (0,5-4 mr/rr/u), ecnu
npeanonaraeTcAcegauma 24-484acos v mugasonam (0,02-0,1 mrfkrfu), ecau

KC Gonee. BO3MOMHO Ha3HEYEHHE A2 KCMEdeTOMHAHHE. [PH HCNONB30OBaHHH
nponodona B BONbWHX O03HPOBKEN — KOHTPON b pabaoMHOoNH3a.

5. lpenapaTt Ha3Ha4YaeTCA BHYTPHBEHHO Yepel HHy3omMaT. [pH Ha3HadYeHHK
Cefauld MeHee, yem Ha 24 yaca— B03MO#HO BoNCHO . BBSOSHHE
MHO330NamMa

6. NHHUMYM TpH pa3a B CyTHH NEpeoueHka HeobXoQMMOCTH CE4aLMH, 2

L

LEenNesoro ypoBHA.

7. 0ObAzaTencHO NpoBEOgEHWE Nay3bl cefalMM B pexume 204yacoe cegaumnu —4
Yyaca Nepepbls, NOBTOPHEA CUSHKE HEBPONOTHY SCHOTD CTATYCa, PelleHHe
BONpOCa o uenecoobpasiocTi NPoa0HEeHHA CeaalMH.




DranHast
MOOH/IU3ALINS

MMMOBUJIN
Hfi%;;g:;ﬁ:e 3AIIMOHHBIN KunesuoTtepanust
CHUHIPOM

HyrputnsHas Pecninparopnasn
IIOAAEPKKa OIeKTPOMUO TPEHMPOBKA

+
TPpaHCKPpaHHUa/IbHAs
MardMvTHas

CTUMYIAITNA



A screening, prevention, and restoration model for saving the _

Crit Care Med 2010 Vol. 38, No. 10 (Suppl.)

injured brain in intensive care unit survivors

Eduard E. Vasilevskis, MD; Pratik P. Pandharipande, MD, MSCI; Timothy D. Girard, MD, MSCI;
E. Wesley Ely, MD, MPH

80 < [ Intervention (n=49)
[ Control (n=55)

70- _
PaHHAA MOOMAN3aUMA B COYETAaHUM C O
CNOHTAHHbIMM NPOBYKAEHUAMMU U LLUKNAMMU
60 4 - CMOHTAHHOTO AbIXaHWUA ynyyllaeT cTeneHb
] camoobCcyKMBAHMA NPU BbINUCKE.
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HooTponbl 1 HenpopenapaHTbl U Np.
noannparmasua — npeaoTspaTUMas ATPOreHms

KO€ COCTOAHME

O
[TpexxgeBpemMeHHoe Havano ctumynauum (Hootponsl —Ay!)

A0 3aBepeHnA KOMMNEeHCATOPHOIoO TOPMOXEHNA MOXET

Bbl3BAaTb Ae3agartauMoHHble peaKLuUn.
« Cypoporu
* CHWKeHMe KOrHUTMBHOIO YPOBHS
« BeretatusHble KpU3bl




MeaukaMeHTO3HasT CTUMY ALV
(Hempopenaparisl)

Covirovascdar
vt st s

Regenerative Medicine for Stroke -
Are We There Yet?

v Koppexknus gedpuniura
YHAOTEHHOTIO A0(paMIHa

& CTumyasnusa metadoansMa

w CTumyasnus
Me>KCHHAIITNYeCKOU
repejadn (HOOTPOIIHAA)

g [TOABOP ITPETTAPATA Lol
HO MAKCMMMBHOM Therapeutic strateqy
YYBCTBUTEABLHOCTI B
YCAOBIMIX
CIIELIMOMYECKOIO
HEVPOMOHUTOPVHI A

‘g&d{»"‘mm’% .’%
€ LN 2
H (’-’(::.Q\l £
Kannmaecknit vactutyT Mo3sra %% I
g0 w’o\s



B noncKax UCTUHDLI...




B noncKax UCTUHDLI...

B cooteeTcTErH co cTaTeeH 40 ©egepatesioro sanoHa 0T 2
3] OEBA TPA#EaH E Pocc
IEpPHEAZ ME 2

aiTE [lopAToE OprasTs Arp Me JHITFEHCEOH TTOMOITH 1T0 Me JHITHHCEOR pea-
OEFLTETALTE £ OTIACH TP LT OGS EETED.

\

KOrHWUTMBHbIV
aeduumnt

Murucmp

enpeccua
Id. I'oaurosa Aenp

TpE 1 MrerreTepeTEa 3P AR AHEHHA H
UHAIEHOTC paserTad Poccriickoll ©egepainm
0T r.Ne

Hie 00 OPTAHNA ITHE Me HITHHCECH peadGITHTAIT B VCOTOBHAX OTIeTe-
HHH peaHNMANHE H HHTSHCHEHOH Tep aTIHH

1. Hactoamee [Toqo#esnme onpegendeT 0praHHsalie JeATeIEHOCTH s
JHUHED CHEHATHCTOE 10 MeJHITHHCEOH pead nITas (Epada peaHIMaToIora,
Epaua CHeHATHCTA D0 Op o R 0EasEIELeM O IIOMOTTE, Bp 393 TI0 MeTHITHECEOH

ne, Bpata i
TEpANeETa, Epata 10 MAHYATEHOH Tep ATIHH, 0CTE0IT 1, Epaua peduercoTepa-
MEETA, METHITHHCEOTO IICHX0I0Ta, TOT0Nea) Ha [ 3Tane B YoIoBHTX OTIeIeHIA
P EaHFMALTHE H HHTEHCHEHOH Tep AT MeTHITFEHCEK 0pTaHE
2. IToMonTs Mo MeTHITHECEDH TTAIIEE OCY A E paMEaX
OpHTagEl IOpE
CHEDX Mapan e
AHIH M P 0 THE OO EAZAHE K Ha 2HA JeHE TOJOE, HCTIO TBESYVEMELX
T2 O TEp ATIHH, HeHp ONICHK OIOTHE H MeJFITHHCEOH
TICHX OJTOTHEL P P EEIHOHECEH Menaro-
THES, CECTPHECKOM Jelde H gp

3 B cocTaEMyIETE

peabuaurtauns




Mbican nomoun

 Chenyet NpuU3HATb CyLLECTBOBaHUE Npobaembl
aTporeHnn 8 T OLLH
* [1na ee MMHUMKU3aUuu ctpaterna AT oonxKHa
OCHOBbIBATbCA Ha K/KOYEBbIX NPUHLUMNAX:
— [lpmeHeHne aoKa3aHHbIX MeToAMUK
— CMHepI'M3N\ C CaHOreHeTU4eCKMMUN MeXaHN3MaMH

— MuHnmanbHas AO0CTAaTOYHOCTb B YCZTIOBUAX
HyBCTBUTEJ/IbHbIX MOﬂ,aﬂbHOCTeﬁ MOHUTOPUHTA

— MaKcumanbHO PaHHAA N\O6VIIIVI38LI,VIFI U
BOCCTaHOB/1IEHNE UNPKaHbIX PUTMOB



4 Knunuyeckuii MHcturyT Mosra | Cneuua...l,;l;

KJIMHUYECKUU

@ weiyimosra  WWW.Neuro-ural.ru

O Hac
HoBocTy . g B ObbeanHeHNS
Sy . AHECTE31onoroe u
Heriutet " ; ¥ peanumartonoros
Cneuunanucram 3aITHOeHHS: W PEKOMEHFaLMM 110 nipobneme
S OCTaTOMHOMO HEMPOMBILIEYHOO Gnoxa »
Bubnuoteka

HaBuraumoHHoe BoccraHoBneHue BoccraHoBneHue BoccraHoBneHue
KapTupoBaHue mo3ra MHTENNEeKTa CO3HaHUA aeten

HanpaBneHHas BoccraHoBneHue BoccraHoBneHue Bbie3fHble
¥ MarHuTHas ctTumynauusa ABWXXEHUMN peuun KOHCY/NbTaLuMn



