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pacientovi v intenzivni péci
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Klasifikace obezity
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Co je vétsi riziko?

Malnutrice nebo obezita?

QOF'S, 1 DROPPED MY SOAP! HILL YOU GET i?

blazen.cz | okl |
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Chronicky nadbytek metabolické energie
Inzulinjrezistence
(omezeni vstupu glukoézy do bunky z duvodu ochrany)
Hyperglykémie

( glukc%toxicita )

Ukladani visceralniho tuku

Zvyseni cirkulujicich mastnych kyselin
(lipotoxicita)

}

OXIDACNI STRES
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ZAVISLOST MORTALITY NA OBEZITE

2.5

g Nejmene rizikovy
e BMI kolem 22 kg/m?
1,0 —

<190 19,0-21,9  22,0-24,9 25,0-26,9 27,0-28,9 29.0-31,9  >32.0
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Obezita a intenzivni péce

Kardiorespira€ni systém
- hypertenze, ICHS, srdec€ni selhani

- riziko hypoventilace, pneumonie, retence CO2 — Pickwickuv sy
Metabolické komplikace

- inzulinorezistence, diabetes mellitus Il.typu

- hyperlipidémie, steatoza jaterni
Osetrovatelska péce

- zhorsena moznost rehabilitace

- zvysene naroky

na osSetfujici personal
- luzka (do 150 kg)
- vySetreni (CT, MR, vahy...)
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Jsou obézni ohroZzeni malnutrici ?
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Porovnani stresového a nestresového

hladovéni

Normalni Stresoveé

Normo aZ hypoglykémie

Hypometabolismus

Ztraty proteinii sniZzene,
normoalbuminemie

Reverzibilni piivodem
VVEVY

Kachexie, marasmus

22th Colours of Sepsis, Ostrava

Hyperglykémie

Hypermetabolismus

Ztraty proteinn zvviene,
hypalbuminemie

Irreverzibilni piivodem

VUZIVY

Kwashiorkor
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Stresové hladovéni

* Zvyseni energetického vydeje...Hypermetabolicky typ
* VVysoka mira lipolyzy + proteolyzy, hyperglykemie

* Neni ochrana proteinu....katabolismus proteinu

* Negativni bilance dusiku (negat. proteinova bilance
= Autokanibalismus

= SARKOPENIE

= SARKOPENICKA OBEZITA !I!

* Inzulinova rezistence

* Neefektivni vyuziti substratu

* Rychly prubénh...

= Nezavisla na BMI
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Kdo je obézni a kdo malnutriéni ?
Jak nejlépe diagnostikovat malnutrici ?

- |

FANOREXTA

L~
L
L
; _I.I'-, | . -- '. - e :

»ih cBMI T WH? (kg/m?)




VySetfeni nutriéniho stavu

Anamnéza — vahovy ubytek, pohybova aktivita

Fyzikalni vySetfreni — BMI, stavba téla, stav vyzivy
- mnozstvi svalové hmoty

Laboratorni vySetfeni — alb, prealb, kreat, KO, ...

Slozeni téla — bioimpedance, CT, DEXA — svalova hmota
Dynamické testy — svalova sila, hand grip...
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Body mass index (BMI
BMI = hm (kg) / vy?(m?) Queteletuv index

pod 18,5 kachexie

20 - 25 normalni hodnota
25 -30 nadvaha

nad 30  obezita

nad 40 morbidni obezita

22th Colours of Sepsis, Ostrava
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Bio-elektricka impedancni analyza

Impedance |

A) total body B) upper body C) lower body
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31 let, muf

Changes with age:

“sarcopenia”

Parise G et al,
(B Curr Opin Clin Nutr &
Metab Care 2000,

3:489-495

V prubéhu starnuti
dochdzi ke snizeni
podilu svalové hmoty
a jeji funkce

73 let, fena

BS let, Zena
28.01.2020




a . ) Mira [ ] Vysoka
Malnutrice a télesne Klinickeho L) Stfedn
v , .. Nizka
slozem rizika B Velminizkg
BMI <20 20-30 > 30

Somatotyp Astenie Normostenie
(podvyZziva)

Deficit Kachexie Sarkopenie
svalové
hmoty
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Sarkopenicka
obezita




Doporudéeni ASPEN 2013

Clinical Guidelines “S;’e"':- P

Journal of Parcedorsl and Paseral
Pl

A.S.P.E.N. Clinical Guidelines: Nutrition Support of Velume 37 Nmber &

Hospitalized Adult Patients With Obesity 0 2013 Amerkas Seciety
for Pasenteral and Fnloral Netnilios
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Patricia Choban, MD': Roland Dickerson, PharmD, BCNSP*:
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Charlene Compher, PhDD, RD, CNSC, LDN, FADA, FASPEN"; and
the American Society for Parenteral and Enteral Nutrition
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Question 1: Do Clinical Outcomes Vary Across Levels of Obesity in Critically Il or Hospitalized Non-ICU Patients?

Critically ill patients with obesity experience more complications than
patients with optimal BMI levels. Nutrition assessment and development of
a nutrition support plan is recommended within 48 hours of ICU admission

(strong)

® All hospitalized patients, regardless of BMI, should be screened for
nutrition risk within 48 hours of admission, with nutrition assessment for

patients who are considered at risk (strong).

28.01.2020
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Question 2: How Should Energy Requirements Be Determined in Obese Critically Il or Hospitalized Non-ICU Patients?

® In the critically ill obese patient, if indirect calorimetry is unavailable,
energy requirements should be based on the Penn State University 2010
predictive equation or the modified Penn State University equation if the
patient is over the age of 60 years (strong)

In the hospitalized obese patient, if indirect calorimetry is unavailable and
the Penn State University equations cannot be used, energy requirements may

be based on the Mifflin—St Jeor equation using actual body weight (weak)

28.01.2020
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Question 3: Are Clinical Outcomes Improved With Hypocaloric, High Protein Diets in Hospitalized Patients With Obesity?

® Clinical outcomes are at least equivalent in patients supported with high
protein hypocaloric feeding to those supported with high protein
cucaloric feeding. A trial of hypocaloric high protein feeding is suggested in
patients who do not have severe renal or hepatic dysfunction (weak).
Hypocaloric feeding may be started with 50%-70% of estimated energy
requirements or < 14 kcal/kg actual weight. High protein feeding may
be started with 1.2 g/kg actual weight or 2-2.5 g/kg ideal body
weight, with adjustment of goal protein intake by the results of nitrogen
balance studies.

Hypocaloric low protein feedings are associated with unfavorable
outcomes. Clinical Vigilance for adequate protein provision is suggested in

patients who do not have severe renal or hepatic dysfunction (weak).
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Question 4: In Obese Patients Who Have Had Malabsorptive or Restrictive Surgical Procedures for Weight Loss, What Micronutrients Should Be Evaluated?

Patients who have undergone sleeve gastrectomy, gastric bypass, or
biliopancreatic diversion = duodenal switch have increased risk of nutrient
deficiency. In acutely ill hospitalized patients with history of these procedures,
evaluation for evidence of depletion of iron, copper, zinc, selenium, thiamine,

folate, and vitamins B, ,, and D is suggested as well as repletion of deficiency

states. (weak).
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Uptodate 2019

® For obese patients (body mass index [BMI] 230 kg/m?), we recommend
using the same indications for enteral and parenteral nutrition as for
the adequately nourished critically ill patient. The chronically starved
and/or wasted but still obese patient is likely to be sicker and at higher risk
for complications related to undernourishment, despite obesity, than were

they not starved or wasted and may need to be considered the same as other

inadequately nourished patients.

\g 22th Colours of Sepsis, Ostrava
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Uptodate 2019

® .For patients who are obese (BMI 230 kg/m?), guidelines recommend use of
current weight and use of the Penn State University 2010 predictive equation .
If neither expertise with this equation or calorimetry is available, we suggest
that the dosing weight be adjusted. The purpose of adjusting the dosing weight
of patients who are obese is to account for the absence of metabolic

requirements by fat tissues:

®I'he most commonly employed method is to add 0.4 times the difference
between the ideal body weight (IBW) and the actual body weight (ABW) to the
IBW. In other words:

° dosing Weight = 1IBW + 04 (ABW - IBW)

®An alternative method is to use 110 percent of the ideal body Weight. In other

words:

. dosing Weight = 1.1 *IBW

\g 22th Colours of Sepsis, Ostrava 28.01.2020 j




Potfeba energie a proteinu

U obéznich (BMI nad 30) se vyuziva upravené vahy (Adjusted body
weight)

Idealni vaha (ldeal body weight — IBW)
* Upravena vaha (Adjusted body weight — ABW, dosing weight — DW)

IBW (Kg)= 2,3x (vysSka (inch) — 60) + konstanta (muz/zena)
.... Muz 50 kg/zena 45,5 kg
IBW (kg) = 0,9x (vyska (cm) — 152) + pohlavi (muz/zena)

ABW (kg) = IBW + 0,4x (aktualni vaha — IBW)
nebo 1.1x IBW
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Potfeba energie

Odhad — 25-30 kcal/kg (35-40 kcal/kg — sepse)

* Vypocet — Harrisuv-Benediktiv vzorec
BMR = 66 + 13,7*hm + 5*vy — 6,8*vék (muZi)
BMR = 665 + 9,6*hm + 1,8*vy — 4,7*vék (zeny)

* Neprima kalorimetrie — méreni spotreby O2, produkce CO2
AMR = 3,914*VO, + 1,106*VCO,— 2,17 UN (odpad urey)
AMR = BMR*TF*IF*AF (faktory teploty, nemoci, aktivity)
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4 ™
Klinické indikace pouziti nepfimé kalorimetrie

* Atypickeé situace - vék, télesné slozeni, hmotnost,
zavazne kritické stavy

* Neadekvatni reakce na standardni nutriCni podporu

* Selhani jednoho nebo vice organu u nemocného s
nutnosti umelé vyzivy

* Respiracni selhani a odpojovani od UPV

* Obezita...

\a 22th Colours of Sepsis, Ostrava
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15 +nomBac  weight

150
155
160
165
170
175
180

height

185
190
195
200

30
750
750
750
750
150
750
750
750
750
750
750

35
875
B75
B75
B75
B75
B75
B75
B75
B5
B75
875

40
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

45
1125
1125
1125
1125
1145
1125
1125
1125
1125
1125
1125

50
1250
150
1250
1250
1250
1250
1250
1250
1250
1250
1250

55
1375
1375
1375
1375
1375
1375
1375
1375
1375
1375
1375

60
1313
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

5
1344
1438
1531
1625
1625
1625
1625
1625
1625
1625
1625

70
1375
1469
1563
1656
1750
1750
1750
1750
1750
1750
1750

58
1406 1438
150 1531
159% 1635
1688 1719
781 1813
18151306
1675{_2000)
1675 2000
1815 2000
1675 2000
1875 2000

85
1469
1563
1656
1750
1844
1938
2031
2115
2115
125
2125

Korekce energetickych potreb
u pacientd s BMI >25

%
1500
1594
1688
1781
1875
1969
2063
2156
2250
2250
2250

% W0 120

1531 1563
1625 1656
1719 1750
1813 1344
1906 1938
2000 2031
0% 1135
2188 21219
281 813
2375 2406
2375 2500

1688
1781
1875
1969
063
1156
2250
1344
2438
531
2625

140
1813
1906
2000
2094
2188
2281
1375
2469
1563
2656
2750

160
1938
2031
2125
2219
2313
2406
2500
2594
2688
2781
2875

180
2063
156
2250
1344
2438
4531
2625
M
1813
1906
3000

2188
21281
2375
2469
1563
2656
2750
1844
1938
3031
3125

Aktualni hmotnost se pri vypoctu energie nahradi idealni télesnou hmotnosti (kg) vypocitanou z
vySky v.em - 100 + 25% rozdilu mezi aktualni hmotnosti a vyskou -100. Barevna poliCka jsou

korigovan

th C

£

odn

ours o

oy

)
pSl

Py

cientl s BMI > 25.

strava
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Potreba energie u obéznich

Mifflin—St Jeor (MSJ) equations :
* Muzi (kcal/d) = 5 + 10x vaha (kg) + 6.25% vysSka (cm) — 5x vék (roky)
- Zeny (kcal/d) = =161 + 10x vaha (kg) + 6.25% vyska (cm) — 5% vé&k (roky)

Lepsi korelace u obéznich s BMI nad 30 nez Harrisova- Benediktova rovnice

Mifflin MD, St Jeor ST, et al: A new predictive equation for resting enerqy expenditure in healthy individuals.
Am | Clin Nutr. 1990;51(2):241-247
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Potfeba energie u obéznich (ICU)

°* The Penn State University (PSU) equations:

* Mladsi obézni pacienti (do 60 let)
RMR (kcal/d) = MSJ(0.96) + Tmax(167) + VE(31) — 6212

* Starsi obézni pacienti (nad 60 let)
RMR (kcal/d) = MSJ(0.71) + Tmax(85) + VE(64) — 3085

(MSJ = Mifflin—St Jeor equation; Ve = minutovy objem (L/min); T,.., = maximalni
teplota v predchozich 24 hod ve stupnich C)

Frankenfield D. Validation of an equation for resting metabolic rate in older obese, critically ill patients. [PEN
2011;35(2):264-269
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Potfeba bilkovin (aminokyselin)

°* Odhad : 0,75 — 2 g AK/kg a den dle stavu pacienta
* Stabilni stav : 1 g N/200 kcal

* Katabolismus : 1 g N/100-150 kcal

°* Podle ztrat N : Katab.N (g) = U*V*0,028*1,2 + Z

U — koncentrace urea v moc¢i (mmol/l) V —diuréza/24 h Z —
extrarenalni ztraty

* Pokracovat dle stavu anabolismu Ci katabolismu,
ztrat, upravy hodnot plasmatickych proteind,
schopnosti tolerovat EV Ci peroralni prijem
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Dusikova bilance

* U-urea/24 hodin x 0,0336 =Nv g

( U/urea v mmol/24 hod x 0.028x1.2 ( pfrepoéteno na objem mog¢i)

Ztrata 15-20 g dusiku = az 500 g svalu denné

> 10 g mirny katabolismus

> 15 g stredni katabolismus

> 20 g tézky katabolismus

CAVE: vyssi odpady dusiku pfi hyperalimentaci proteinem, immobilita

1 g dusiku v mo¢€i = 6.25 g proteinu = 25 g svalové hmoty

Oxidace proteinu > 20 % REE ( vyloucit napriklad predavkovani proteiny, kdy
QgiR?)bYt vzestup oxidace proteiny pri soucasném vzestupu urey, CAVE:

22th Colours of Sepsis, Ostrava 28.01.2020




Protein Requirement in Critical lliness
at Adequate Energy Intake

g protein / kg IBW per day
A

i s

80 45
130
200

(ke / 2 weeks)

| Ll

Non-protein calories to nitrogen ratio

Wolfe RR, el al. Ann Surg 1983, 197:163-71.
Ishibashi M, et al. Crit Care Med 1998, 26:1520-35.
Hoffer LJ. Am J Clin Nutr 2003; 78:906-11. IBW: Ideal Body Weight
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4 h
Prakticka doporuceni

* Obézni pacient je vice ohrozen komplikacemi ve srovnani s
pacienty s idealnim BMI, je nutny screening malnutrice,
vypracovat nutricni plan.

°* Denni potreba energie a bilkovin je hodnocena s ohledem na
specifiku obéznich (Indirektni kalorimetrie, vypocCet — Harris-
Benedikt ratio nevhodny), zhodnoceni svalové hmoty
(bioimpedance, hand grip, DEXA ?7)

* Individualni stanoveni cilovych davek - dle upraveneé vahy
(adjusted body weight)

° Nastaveni dietniho rezimu a planu — v intenzivni peci NE
prisny redukcni rezim, hypokaloricka vyziva s vyssSim
zastoupenim proteinu vhodna !!!!

* Nastaveni rezimu télesné aktivity — vhodna pohybova aktivita,
u morbidné obéznich ve spolupraci s fyzioterapeutem
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4 h
Prakticka doporuceni 2

* CAVE i obézni pacient muze dospét k proteinové
malnutrici — stressova malnutrice !!

* Intenzivni péce — podle tize zakladni choroby a délky lIeéCby
- snizit mnozstvi energie (mozné !), vypocet dle idealni
hmotnosti !

* Naopak — mnozstvi proteinu neredukovat — 1,5-2 g/kg IBW

e Casna rehabilitace

* Nepouzivat bezmyslenkovite premixované vaky all in one
(po stabilizaci naopak vhodné pouzit jako zaklad vyzivy
pacienta)

* Sledovani denni bilance potreby a podané vyzivy

\g 22th Colours of Sepsis, Ostrava 28.01.2020 j
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