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A jaké jsou moznosti dlouhodobé nutricni intervence?
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Nejistoty uvodniho managementu ...
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PRE-
INJURY

ACUTE CHRONIC

RECOVERY

start — timing
davka E / davka B
¢as / rychlost

EV v.s. (S)PV

RHB / cas, davka, typ

obr. dle: Oshima, Nutr Clin Pract. 2016 Aug;31(4):432-7



Jistoty nasledku ...
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* 40% rehospit. do 90ti dni

*  25% chronic critical illness

* 30-40% mortalita / 1 rok

~* 20% mortalita / 4-5 let

- *  >25% postakutni hospitalizacni péce

" *  seniofi: 75% funkéni poskozeni / 3 roky

: 15% kognitivni poskozeni / 3 roky
§ © 15-20% trvalé nasledky

i © pouze 50% ,good recovery”
§ *  40%/ 1 rok navrat k pavodnimu zaméstnani

: *  30%/ 6més. navrat k nezavislému
domacimu pobytu

Are we creating survivors. . or victims in critical
care? Delivering targeted nutrition to
improve outcomes
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BASELINE RISK ‘ “-;

. Pre-iliness
Baseline patient | .. ..cossnsnnnnans
characleristics

TTLELEE

Host response,
criical iliness
and critical
care

' Risk factors, type |
| and severity of
infection

19 mil/rok

Risk factors, type
and saverity of
organ dysfunction

T18-26% hospit.

ACUTE ILLNESS RELATED RISK

270/100 tis.

model S(K)EPSE

 health trajectory N svalova slabost a fyzicka limitace
| and status

ooy mentalni a psychické zmény — somatizace

- { Residual _ _

'sepsis effects’

exacerbace chron. komorbidit (cuss, crst, ..)

neurosmyslové poruchy, bolest, ...

Long-term non-
mnrtathtg.r outcomes H

40% rehospit.
dO 90d (infekce 12%)

T+8-9% prop.

T40-58%/5let

Warsening pre-iliness status
New impaired function

Mew frailty ++

New comorbidity ++
Accelerated ageing

Residual immune abnormalities

POST-ACUTE RISK
« Modifiable
» Mon-modifiable

upraveno podle: Shankar-Hari, Curr Infect Dis Rep (2016) 18:37
Fleischmann, Am J Respir Crit care Med (2016) 193(3):259--272



Nasledky kritickych stavu

nepotrebuje
zdrav. péci

plna Uzdrava

c¢astecna Uzdrava

potrebuje ambulantni Uzdrava + dysabilita

péci

2

rehospitalizace

-

potrebuje
hospitalizacni péci

,long stay”

chronic critical illness
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POST INTENSIVE CARE SYNDROME

Nasledky kritickych stavu

Post Intensive
Care Syndrome
(PICS)

30% rodin a
pecovatell

15-20% post-ICU pacientt

upraveno podle: Needham, Crit Care Med 2012 Vol. 40, No. 2



Teorie a praxe

[EJIVERYBODY

* SCCM doporucuje zlepseni kontinuity péce p
detailni dokumentace ve fazi zotaveni

* zadné informace o metabolickém postizeni po ICU-pobytu

* zadné praktické postupy nebo guidelines ke zjisténi tize stavu, monitorace a
doporucené intervence

* zadna organizace post-ICU péce ani systematické aktivity k ni vedouci

* metody v recovery fazi stejné jako u ne-kriticky nemocnych = nedostacujici



Teorie a praxe ... a fakta .
[EIVERYBODY |
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prehled post-ICU studii 1970-2000/ 2000-2013 ~ Outcome Measurement in ICU Survivorship

) ) Research From 1970 to 2013: A Scoping Review of
* 15464 abstraktu, 425 fulltextu 495 Publications*®
* jen 31 RCTs!
* velkd heterogenita pouZitych ndstroj (>250) B Rl
* 25/40 nastroju pro vys. fyzickych a kognitivnich fci
* 43/39 nastroju zjistovani QoL

* 38% studii nemélo follow-up!



Pokusy o systematizaci v procesu reco

péce se ma odliSovat od bézné posthospit. populace
definice COS (core outcome set) — jina pro studie a pro praxi

identifikovat: momenty z ICU hospitalizace — stav a moznosti pri dimisi — cile a
nastroje méreni po propusténi — systém monitorace a kontroly

stanoveni startovacich intensit a typu cviceni

nutnost komplementarni nutrice vzdy zmiriovana

sledované parametry:

sval. sila, plicni fce, bolest, cviceni — aerobni kapacita, fcni a psych.stav, aktivity
denniho zivota, Qol, kognitivni fce, nutricni stay, ...

podle Major, Critical Care (2016) 20:354 a Kwakmann, Physiother Theory Pract. 2019 Mar 1:1-11



Primary care physiotherapy after critical illness

Process

PICS & PICS-F risk assassmant —— ] Educating patient and family on PICS & PICS-F

v

Referal to primary care physiotherapist

¥

Patient handawer information:
Ez=antial:

u Reason for admission and Lrgth of sty on the G
Course of recovery & camplicalions durirg hospilal stay
Diraticn of mecharscal vanSaticn

Digeiplires nvoisad during the cinical phass

Vary important:

Jaind rangs of malien

Physical therapy intervenlions pedormed
Madicallon

Hulrilional slalus

Muscle strength

Framorbid beved of funciioning
Pulmaonary funcSan

Limitations in laved of activitias

Superscopl

1 = Essantial
? = Very important
* = Important

Mobility {transfarafwalking)
Fatianl & rehabilRation goals
Additional:

|

Muscle mass & Fal mass

ey
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Kwakmann,Physiother Theory Pract. 2019 Mar 1:1-11

| Core set of cutcomaes for primary care physiotherapy || Physiotherapy inferventions
P ry——— hﬂrnmmbwwmw“w
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MusTional support
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Tha Tha Meoeion Idciiy intas’ |CHERMMI)

Limifations on aotities bn daify Feing FADL) as measured with:
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Shert Form 38 |SF-38F
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Starting exarcise intensity

¥

Slarting sxerchis imlsnaly should be ssl @1 50-80% of ¥OZmax as measursd with CPET’
Starting axsrciss imbansdy should ba et 81 50:70% of HR rasarve [Karvonen)*
Starting exsrcles inbeneity should be wed o1 80% of the average GMWT spoad’




ProC to nejde

* 60 % vstupni malnutrice na ICU, 100% riziko pri ICU>48hod.

* skorovaci systémy nedostatecné validovany na heterogenni populaci kriticky
nemocnych / spolehlivé neidentifikuji pacienty, ktefi budou z intervence profitovat

* ziskana malnutrice (rizikovy PE deficit— E 6000kcal/10d=70kcal/kg/d, B 300g/10d)
* laboratorni parametry u krit. nemocnych nepomahaji

* hypermetabolismus pretrvavajici z akutni faze

* persistujici organova dysfce (,,reprogramovani“ imunity v sepsi + plvodni insult)

* podhodnoceni relativné , lepsSich” pacientu IMC-U

* nedostatecna realimentace ve fazi zotaveni !



Nedostatecna realimentace ve fazi zotaveni

prateins (glday) enariy (ot
. iy
) 3500
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a0 i 700
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12pacient(i (M7/Z5)
& 64let
& 75kg

na JIP:
86% E cile
69% B cile

na oddéleni:
66% E cile
62% B cile

Piérar, 38th International Symposium on Intensive Care and Emergency Medicine. March 20-23, 2018, Brussels, Belgium. Critical Care. 2018;22((Suppl 1):366




Nedostatecna realimentace ve fazi zotaveni

Ridley, JPEN 2019;43:88-95
observ. studie, 32 pac. (& 56 let, @BMI 30kg/mz2), 28 dni po dimisi
cile: E 2000 kcal, B112g (12 pac. mélo IC)

realita: 62% E. 54% B. bez ONS <40% * Peterson, ] Am Diet Assoc 2010 Mar;110(3):427-33
Ita: oL, oD, y 4 0

—— Ol Calone (Keak) Intake (Mean Dagy Requrement 1444 keals)
—*— [l Protem (Orams) Intake | Mean Dady Ragurement 96 grams)

~ 00%
g B%a
: : 'S 2: 67Kcal  679Kcal WM Keal 661 Keal
Van Zanten unpub. (text in Crit Care 2019 23:368) Rl TR s S% s 718 Keal
B g, — . Mkeal I
post-ICU pac. po extrakci NGS na stand. odd. E o RH}:}J”J
o 30% B —— ————A
realita: 22% E, 27% B B 20 e S T e (e
S 1o [ ™
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Nedostatecna realimentace ve fazi zotaveni

* post-extubacni dyfagie (PED)

1 Modulla oiongala
. . . . - annllinaing Obflng
* insuficience dat v minulosti \ | (" sensory input )
* incidence 3-62%

* J uneselekt. ICU 18,3%

¢ >80% na ICU, Z tOhO > 60% p\rl.l dImISI . 9 : ::f;n-al.'nerv:ﬁ'v"-"."ﬂ .;H :ﬁ:iiliﬂ'iillIII Motor aclivity
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Nedostatecna realimentace ve fazi zotaveni

* post-extubacni dyfagie (PED)

* insuficience dat v minulosti

* incidence 3-62%

* Juneselekt. ICU 18,3%

* >80% na ICU, z toho > 60% pri dimisi
* +9,2% zvyseni 90d mortality

Dysphagia in Mechanically Ventilated ICU Patients
(DYnAMICS): A Prospective Observational Trial

loere C. Schettdd., MDY David Berses. MDY Patrick Zarcher, MD': Michael Lensch';s Andrea Perrenss

Stephan M. Jakob, MDD, PhD'; llkka Parviainen, MD, PhDY; fukka Takala, MD, PhD

Measurements and Main Results: Dysphagia screening was posi-
tive In 12.4% (n = 116/933) after extubation (18.3% of emer-
gency and 4.9% of elective patients) and confirmed by specialists
within 24 hours from positive screening in 87.3% (n = 96/110,
n = 6 missing data). The dysphagia incidence at ICU discharge
was 10.8% (n = 96/933) of which 80.4% (n = 58/96) remained
positive until hospital discharge. Days on feeding tube, length of
mechanical ventilation and ICU/hospital stay, and hospital mortal-
ity were higher in patients with dysphagia (all p < 0.001). The
univariate hazard ratio for 90-day mortality for dysphagia was 3.74
(95% Cl, 2.01-6.95; p < 0.001). After adjustment for disease
severity and length of mechanical ventilation, dysphagia remained
an independent predictor for 28-day and 90-day mortality (excess
90-d mortality 9.296).



Nutrice po propusténi

* Zadné doporucené postupy
* prevence dalSich ztrat

* suplementace PE deficitu

* nutricni rhb

* fyzicka rhb

* rekonvalescence 3 mésice— 4 skupiny:

s 1} +400kcal = 2000kcal/d

» 2] +800kecal = 2600kcal/d ‘
¢ 3 +1200kcal = 3000kcal/d

» 4} +1600kcal = 3400keal/d

MINESSOTSKY EXPERIMENT

* 4+ daldich 800kcal viem:
* 1} 3000kcal/d
’ = 2) 3400kcal/d
* 3} 3800kcal/d
4) 4200kcal/d

pokracoval

+ vahy!

stabilizace a narlst vahy

ﬁI(

12 muid dalfich = 2 mésice
*  hyperfagie > 5000kcal

R

obnova puvodni vahy
po 6-24 mesicich!

stanovit cile— JINE neZ u bé&zné dimitovanych pacientd, resp. JINE neZ v probé&hlé
akutni a postakutni fazi kritického stavu!

uvedomit si, ze spravnost nasi intervence primo ovliviuje preziti pacienta



185cm, 78kg

dieta 14 2200kcal 80gB

Protifar 3x3odm. 20gB

Nutricomp Energy HP 6x150ml| = 900ml/d 1400kcal 68gB

CELKEM 3600kcal 168gB 46kcal/kgTBW/d 2,2gB/kgTBW/d

uvedeno se souhlasem pacienta



Nutrice po propusténi
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* VZDY RHB (vazba s nutrici?)

* 2x20min/d ?, udrz. 30-45min./3-4xt ?
* plan (,naucit spravneé cvicit”)

* logopedie u dysfagie

* psycholog ev. psychiatr d.p.

VZDY edukace pacient/rodina o vyznamu diety
VZDY screening dysfagie

VZDY fortifikace diety (,,naugit spravné jist”),
nutricni terapeut s vyhodou

VZDY ONS — modularni dietetika, sipping 3-12m
pri nedostatecném p.o. prijmu — vcas EV

— zajistit vhodnym vstupem do GIT

— zvolit spravny typ (E/B)

vyjimecné PV dlouhodoba (CIF)

— zajistit stredné/dlouhodobym vstupem

cile: 1,7 REE (35kcal/kg/d), 1,5-2,5gB/kg/d
vyznam makro i mikronutrientd

zvazit anabolika, antikatabolika



Volba zpusobu nutricni podpory v rekonvalescenci

netreba potreba nutricni podpory
nutricni
podpory muze jist nemuze jist
GIT C
funguje nefu
parer
VY.

(supl.,




Domaci

A\

(s mp
(s Jmp ,STANDARD*
1 kcal/ml = 1000ml| = 1000kcal / 40g B
/ »~ENERGY“
i i s )| S 1 5 keal/ml = 1000ml =1500keal / 60g B

standardni pripravek v
rekonvalescenci nestaci!

ke spInéni nutr. cilu je potfeba
zvyseni E/B density (pouze E nestaci) ,+/- FIBRE" |
v ONS i EV!

70 solublint viakniny ¢,

* ,SPECIAL” (disease/organ specific)
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ESFEN Guideline
ESPEN guideline on home enteral nutrition

stephan C. Bischoff * °, Peter Austin ™, Kurr Boeykens %, Michael Chourdakis *,
Cristina Cuerda ', Cora Jonkers-Schuitema ®, Marek Lichota ", Ibolya Nyulasi ',
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* mixovana strav neprinasi zadne benefity (slozeni, riziko bakt. kontaminace, riziko
okluze vstupu, ¢as personalu, nedefinovana nutri¢ni hodnota) pro DEV, presto je
obcas pouzivana v domacim prostredi (Siroka NGS nebo PEG) = nema byt podavana
ve ZZ do jakéhokoliv vstupu, zavedeného pro podavani vyzivy, DEV nedoporuceno



bariéra proti infekci
prirozené davkovani stravy

jednodussi aplikace 1éku

dny/tydny

> 2 mésice

—> zvaz trvaly vstup

pozadavek na bezinfekénost

kontinualni podani
moznosti nocniho podani

upraveno dle Woward in basics in Clinical Nutrition, 45 edition, 2011



Nasojejunalni sonda

N
3 doba podavani EV (2M)

* material: polyuretan, silikon

* mensi prumeér (6-8-10-12Fr), délka 110-130cm, rtzna fixace

* dostatecna hloubka zavedeni — za Treitzovu rasu naslepo — peristalticky” (70%),
endoskopicky (90%), pod skia (95-100%), UZV, magnetickou kontrolou

e sterilni“ vyziva + kontinualni podani
* optimalné enteralni pumpou, Ize i gravitacnim setem
* omezené moznosti l[éku (tenkd sonda, ,,sterilni” prostredi, absence zaludecni faze)
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Perkutanni endoskopicka gastrostomie (PEG)

zavadeéeni: push, pull, Seldingerova direktni (endoskopicky asistovana)
rutinni metoda (>220 000/rok), Uspésnost 94-99%

trvaly vstup (predpoklad EV > 3-4 tydny, zohlednit dg. a dalsi nutri¢ni plan, vcéas
indikovat!)

materialy polyuretan, silikon (9-24 Ch)
podani bolusové ev. kontinualni pri intoleranci

klasicky PEG: dlouhodoby vstup, vyména nejdrive za 1-2 roky endoskopicky

balonkovy PEG (,gastrotube”): konverze z klasického PEG po vyzrani kanalu, 10ml
vody 1xtydné kontrolovat, vymeény po 3-6 meésicich bez potreby endoskopie

feeding button: konverze z klasického PEG po vyzrani kanalu, hadicka k pfipojeni



Percutaneous
endoscopic
gastrostomy
tube

=— ABdapter

+——Tubing clamp

& External bumpar




vymenna
gastrostomie
(gastro tube)

vyzivovy knoflik
(feeding button)




/obrazovacimi metodami navadena gastrostomie

* v pripadé nemoznosti prichodu hornim GIT (neprostupnost, EB, ...)
* skia, UZV nebo CT kontrola
* instrumentarium podobné PEG




hirurgicka gastrostomie

* tam, kde nelze provést PEG
* vyzaduje kratky chirurgicky zakrok v celkové anestesii (= nevyhoda)
* neni origindlni instrumentarium (PMK?), je méné ,vzhledna“




Perkutanni endoskopicka gastrostomie-jejunostomie
(PEGJ)

* drendz Zzaludku + vyzZiva streva (kontinualné)
* aplikace levodopy
* postup stejny jako pri PEG — jejunalni extense (nerotovat!)

* rutinni metoda

_ Stomach
7 Gastric aspiration port

administration port

~ Gastric aspiration holes

Jejunum




Perkutanni endoskopicka jejunostomie (PEJ)

pouze vyziva do streva (kontinualné)
endoskopické zavedeni (obtiznéjsi nez PEG)
specialni instrumentarium (6-8 Ch)

malo provadéna metoda




Nutricni jejunostomie

kratky operacni vykon v celkové anestesii (sec. Witzel)
originalni instrumentarium existuje

Castéji pouziti nasojejunalni sondy zavedené do 30cm ;_.f 3
fixace stehy, prip. lepenim (GripLock) '
zivotnost obvykle 6 més.

vymeny po vodiCi pod skiaskopii nebo ,,naslepo” po
podavani vyzivy kontinualné

l' = 4 fr




ni vyziva

| Domaci iirenteré

ly)

* 2-3 komorové komeréni vaky dle poméru B/E
- stresové (50-60gB / 800-900 kcal)
- nestresové (20-45gB / 600-900 kcal) | '
* fixni minerdly, objemy, 1-4 komponentni tuky it ||

* AiO =,na miru” v€etné elektrolytt a objemu
* omezena skladovatelnost a expirace

+ denni davky vitamin0 (Viant, Cernevit, Soluvit+Vitalipid) a stopovych prvk( (Addaven N, Nutryelt) ptriddvat do vaku




Cévni pristupy pro DPV

periferni kanyla — cca 3-6 dni

midline katétr — 5 dni-4 tydny (déle?)
netunelizovany CZK — 7-14 dni

PICC— 6més.-1 rok (?)

tunelizovany centr. katétr — tydny az meésice
tunelizovany katétr s manzetou — roky (bez omezeni)

TIVAD [port]

intravendzni port — roky (bez omezeni) [enneled Cic

o\ M [ (tunneled) Picc |
{ 1 a—
f—= -i'm?ni:lnfu.'.‘lina:-l




Domaci parenteralni vyZiva v CR




KDO?

nem. lékar ICU se zdjmem

nem. nutricionista

(spadovy specialista nebo nutricionista)

OL a home-care = neredalné

nezbytné spolupracujici subjekty:

zdravotni sestra nem. ambulance

nutricni terapeut

* 6(-12) tydnU od dimise z nemocnice

logoped .. ol x o vy
* pristab. prubéhu kazdé 3 més. + pfi zméneé nutr. stavu

. o . * minimalné do konce 1. roku od dimise, ev. déle/trvale
soucasné probihajici RHB (nem./spad./doma)




Post-ICU ambulantni nutrl,criy,dlspérisarlzace

15=

co?

antropometrie, funkéni zdatnost, psychicky stav

pFijem stravy/zhodnoceni a kalkulace jidelnicku
klinicka tolerance stravy ev. nutr. podpory

laboratorni markery B (urea, kreat, CB, alb, prealb,
CRP, dU-N)

laboratorni markery E (gly, JT, chol, tg)

lab. markery refeedingu (ionty, P, Mg,

Igﬁonut Nt
nebo overfeedingu (urea, dU-N, gly, JT,

ol Qg)ff,i

méreni svalové hmoty, svalového glykogenu (DXA,
CT/QCT, MR/QMR, UZV, BIA) (?)

indirektni kalorimetrie (?)

(dotazniky, telefonické vizity, rozhovor s pecuijici os.)



Boj o pacienta zacina (ale nekonci) na JIP ...




Boj o pacienta zacina (ale nekonci) na JIP ...

proteins (gfkg/day)

Acute Phase Post Acute ICU Phase

A

>Day5

Emrlss bAedilirmtms
= Ly VIR0 LEEA TGN

Day 1-4

Frogressive Feeding

e %
Frevant Uwarleed W

Calories

et a1 FO% of
predictve aouations or
100% of indirect
calorimelry

Target 1
Day 4 - 100%

Proteins

Minimum pratein intake 1.3
gr/kg/day. MEB: During enteral
nutrition target achioved is
{ower [BO-B5%) consider 15
grams/kg/day

Increase o 125% of predicthve
oquations or 125% of indirect
calorimalry or 30 keal/kg/day

Target 2
Post ICU Target

Increase protein intake to
15-2.0 grams of
proteinkg/day. Consider
prolonged enteral ratrition, oral
muintion supplements or
protein supplements

Rehabilitanon

Increase i 150% of predictve
equationg or 150% of ndirect
calorimatry or 35 kealfkg/day

Target 5

Convalescence Target

Increase to 2.0-2.5 grams of
protein/kg/day. Consider
prolonged enteral rutritian,
oral mutrition supplerments ar
pratein supplements

Zanten, Crit Care (2019) 23:368

calonies (kcal/day)



Predpoklady ,,dobrého konce® naseho pribehu

prevence na ICU:
high quality ICU péce

spravny management fyz. a psych.

komplikaci

spravny nutricni management
(,,low-start and progressive”)

casna mobilizace (i kdyz t.c.
nejsou jednozn. data)

navyseni davky vyzivy (,,be more progressive®)
preference p.o. prijmu + ONS vzdy — vcas EV



Post-ICU vize nebo fikce?

M RECOVERY

nextexit FA




Dékuji za pozornost!
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