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Cile sdéeleni

Mikronutrienty jako nedilna soucast nutricni podpory v lécbé

malnutrice a ostatnich

nutricné podminénych poruch

Abnormality a poruchy mikronutrientu — aktualni nazvoslovi,

diagnostika a lécba

Duvody zvysené potreby mikronutrientl u malnutrice v nemoci a
v ramci ruznych pristupu umélé vyzivy

Doporuceni pro vysetrovani a lécbu nejcastéjsich poruch

mikronutrientu v klinic

Specifika substituce mi

K€ praxi

kronutrientu u kriticky nemocnych



Ziviny — stavebni prvky lidského organismu

1. Hlavni komponenty télesnych molekul
C,H,ON,S
ziskdvame prijmem vody a makronutrientu
(tuky (lipidy), sacharidy, bilkoviny)

2. Nutricné vyznamné mineraly a ionty
Ca, P, Mg, Na K, Cl

3. Mikronutrienty
Vitaminy a stopoveé prvky



Mikronutrienty

1. Vitaminy rozpustné v tucich
vyrazneé |épe rozpustné v tucich a organickych rozpoustedlech nez ve vodé

Vitaminy A, D, K, E

2. Vitaminy rozpustné ve vodé
Lépe rozpustné ve vodeé nez v organickych rozpoustédlech

Vitamin C, B komplex (B, , 5 ¢.1,), Kys. pantotenova(B;),
biotin(B-), kys. listova(B,)

3. Stopové prvky
Cr, Co, Cu, |, F, Fe, Mn, Mo, Se, Zn

4. Dalsi biologicky aktivni prvky (neesencialni pro clovéka)

Ni, Si, Sn, V, B, Li




ESPEN Guideline
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Definice stavu mikronutrientt a zpusob jeho vysSetreni

Stav Definice ESPEN

Adekvatni  Koncentrace v krvi/plazme jsou v normalnim rozmezi (mezinarodni standard, pokud neexistuje
narodni definice) a zaroven nejsou pritomné znamky nebo priznaky karence mikronutrientg. A
Pri zanétu mze byt stav adekvatni i pri nizsich plazmatickych hladinach. m

Deplece Nedostatecne télesné zasoby mikronutrientu, nebo jeho nizky denni prijem
(pod doporucovanymi dennimi davkami) s nizkou koncentraci v krvi/plazmé. ,
Optimum level of
Deficit Objektivni znamky nedostatku mikronutrientu v télnich tekutinach, nebo jeho pfijem micronurient (?)
V nizsim nez doporucovaném mnozstvi
A SOUCASNE: / !

Pritomnost klinickych znamek nebo priznak( karence miktronutrientu RDA

NEBO Nizke koncentrace mikronutrientu v krvi/plazme doprovazi metabolicke disledky
jeho nedostatku Marginal subclinical deficiency range

>

Predavkovani Laboratorni detekce krevnich koncentraci mikronutrientu nad hornim referenénim rozmezim,
ktera ma souvislost s jeho podavanim nebo prijmem (nahodnym nebo Umyslnym)
Ve vyssim nez doporucovaném mnozstvi

Severe clinical deficiencies

Toxicita Pritomnost klinickych znamek nebo pfiznaka toxicity. Mdze byt pritomna anamnéza prijmu 0e
mikronutrientu v mnozstvi, které je povazovano za nebezpecné nebo toxicke. Toxicita se vétsinou
prokazuje detekci vysokych hladin v krvi.

ESPEN MN guideline, Berger et al., Clin Nutr 2022 Gombart et al., Nutrients 2019



Transport a skladovani stopovych prvku v
téle vyzaduje vazbu na bilkoviny

Transferin — Fe, Cr, Mn, Zn
Albumin — Cu, Zn
Aminokyseliny — Cu, (Fe)
Transcobalamin - Co
Globuliny — Mn



Vylucovani stopovych prvku

Zlu¢ — Cu, Mn, Cr, Zn,
Moc — Co, Cr, Mo, Zn
Pankreaticka stava — Zn
Pot —Zn

Odlucovani sliznicnich bunék — Fe, Zn



Stanoveni koncentraci mikronutrientu
v séru/plazmé

Hladiny ovlivhény recentnim prfijmem
Neodrazi intracelularni dostupnost a tim padem ani funkcnost
Ovlivnéni zménami v akutnich stavech, zejména pri zanétu
Alternativni stanoveni z plné krve (B1,B2,B6, folat, Mn, Zn, Se), leukocytu (vit C),
modi (I, F), enzymatické aktivity v ery GPX (Se), transketolaza (B1)
Metabolické zmeény
» akumulace metabolitl — homocytein (folat) methyl malonat (B12)
» porucha metabolismu — glukdzova intolerance (Cr)



Stopové prvky a zaneétliva odpoved’

Conc (umol/l)
3
\Eﬂ

0 12 24 36 48 60 72 84 96

Shenkin A. 2001 Time (hrs)




VysSetreni zasob zeleza v prubéhu zanétu

Reference ranges What is measured? Change in Influenced by
deficiency inflammation?
Plasma iron 50-175 ng/dL Amount of circulating iron yes
Haemoglobin M: 13.5-17.5 g/dL Haemoglobin concentration no
F12.0-15.5 g/dL
Mean red cell volume (MCV) 80-100 fL Average size of red blood cells | microcytosis  yes
Transferrin 200-400 mg/dL [ndicator of status: 1 proportional to iron needs 1 yes
Transferrin saturation 20-50% (Iron pg/dL/Transferrin) x 71.24 as % | yes
Total iron binding capacity (TIBC) ~ 250-370 pg/dL (45-66 ymol/L) capacity of transferrin to bind with iron 1 yes
Hepcidin 6.7-10.4 ng/mL Regulation of iron efflux from the enterocyte | yes
Ferritin M: 24-336 mg/L Size of iron stores | yes
F: 11-307 mg/L
Bone marrow iron Not visible or small iron particles ~ Hemosiderin: iron stores no
Soluble transferrin receptor 0.76-1.76 mg/L Amount of receptors — functional status no

Singer et al., Clin Nutr. 2019



Denni doporuc¢ované davky mikronutrientu

A PN Home & B PN high CEN in D EN high require- DRI per day EC directive
long-term requirements 1500 kCal ments in 1500 kCal Age 31-70 yrs Min-max
per 1500 kCal
Trace elements
Chromium 10—-15 pg 15 ng 35—-150 ng 200 pg 2035 g 1875225 ng
Copper 0.3-0.5mg 05-1.0 mg 1-3 mg Same as C 09 mg 09-75mg
Fluoride 0—-1 mg Same as A 0—3 mg 3—4 mg 3—-5mg (Al 0—-3 mg
lodine 130 pg Same as A 150—-300 pg Same as C 150 pg 97.5-525 ng
Iron 1 mg Same as A 18-30mg 30 mg 8mg (18 mg 7.5-30mg
F 19-50yrs)
Manganese 55 pg Same as A 2-3 mg Same as C 1.8-23 mg 0.75-7.5 mg
Molybdenum 19-25 g Same as A 50250 pg 250 pg 45 g 525-270 ng
Selenium 60—100 pg 150—200 pg 50—-150 pg 200 pg 55 ug 37.5-150 pg
Zinc 3-5 mg 6—12 mg 10-20 mg 20 mg 8-11 mg 7.5-225 mg
Lipo-soluble vitamins
A Retinol® 8001100 pg 1100 pg 9001500 pg 1500 pg 700900 pg 5252700 pg
D3 Cholecalciferol 200 1U/5 pg 8001000 1U/ 25 ug 30 pg 15-20 pg 7.5-375 pg
2025 pg

E a-tocopherol =0 mg 20 mg 15 mg 40 mg 15 mg 7.5-45 mg
K1 phylloquinone 150 pg' 1-10 mg* 120 pg Same as C 90—120 pg 52.5-300 pg
Water-soluble vitamins Provide at least” Provide at least™:
B1 Thiamine 2.5 mg 100—200 mg 1.5 mg 100 mg 1.1-12 mg 0.9-7.5 mg
B2 Riboflavin 3.6 mg 10 mg 1.2 mg 10 mg 1.1-13 mg 1.2-75 mg
B3 Niacin 40 mg Same as A 18 mg 40 mg 11-16 mg 135-45 mg
B5 Pantothenic acid 15 mg Same as A 5 mg 7.5 mg 5mg 225-225 mg
B6 Pyridoxine 4 mg 6 mg 1.5 mg 7.5 mg 1.5-1.7 mg 1.2-75 mg
B7 Biotin 60 pg Same as A 30 ug 75 ng 30 pg (Al 1125-1125 ng
B9 Folic acid 400 pg 600—1000 pg 330—400 pg DFE 500 pg 400 pg DFE 150750 pg
B12 Cyancobalamin 5ug Same as A >2.5 g 7.5 ng 24 ng 1.05-105 pg
C Ascorbic acid 100-200 mg 200—-500 mg 100 mg 200 mg 75-90 mg 33.75-330 mg

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Klinicka rizika deplece nebo karence mikronutrientu

* VvysSiriziko rozvoje nekterych onemocnéni
e zhorseni prubéhu existujictho onemocnéni
* deplece muze byt dusledkem konkrétniho onemocnéni



Specificka rizika deplece nebo karence mikronutrientu

Disease Deficiency favouring Inadequacy or deficit Deficiency as a result
disease development worsening the condition of disease
Alcoholism B1, Fe A,D,EK,B1,B2,B6,B7,B9,B12,C,Zn
Alcoholic hepatitis B6, Zn Se, Zn
Anemia B1,B6,B9B12,Fe,Cu,Co
Cancer cachexia D, Zn A, D.E K, B1, B2, B6, B,
Cardiomyopathies/ B1, B6, D, Se, Fe Se B9, B12,C Zn
Heart failure
Chronic obstructive D, Cu, Se, Mn, Zn
pulmonary disease
Chronic intestinal B2, B7, B9, B12, A, D, E,
failure K, Cu, Fe, Zn
Chronic (atrophic) B9, B12,C, D, Fe
gastritis
Diabetes mellitus B9, Cr
Inflammatory bowel n B1, B6,B12, A, D, E, K,
diseases Fe, Se, Zn
MNon-alcoholic fatty Cu
liver disease
Liver diseases Zn B12, A, D, E Se, Zn
Multiple Sclerosis B7

Obesity
Obesity Post Bariatric

surgery
Osteoporosis

Renal failure (chronic)

Sarcopenia
Critical illness

p-carotene, E, Se, Zn

B12,D, K, Cu, Fe, Zn, Mn,
F. Bo

B1,B12,D, carnitine,Zn

B1, BS, D, Fe, 5e,Zn

D,Se,Zn
B1,C,D,Cu,Fe,Se,Zn

A. D E K, B1, B9, B12,C,
Cu, Fe, Zn

BE1l, B6, B9, K, D, Cu, Se, Zn

B1,B12,C,D,Fe,Se,Zn

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Definice davkovani mikronutrientu

Definice ESPEN

Komplementace Komplementace neboli dopinéni adekvatniho stavu k pokryti zakladnich potfeb
(napf. kompletni enteralni nebo parenteraini vyziva).

Replece Davkovani k dopInéni nedostatecnych nebo chyhéjicich zasob s cilem obnovit normalni
stav u znameého deficitu. Nema se zaménovat se suplementaci, viz dale.

Suplementace  Pouziva se zpravidla ve vyssich nez standardnich davkach ( napr. DRI, RDA). Nezahrnuje
farmakonutrici, ale oznaCuje vyssi davky dodavané pri Uprave deplece nebo deficitu.

Farmakologické Lécha specifickym mikronutrientem s cilem zlepsit imunitni funkce nebo jiny
davkovani biologicky ukazatel spojeny se zlepsenim stavu nebo klinickych vystupu
napf. u kriticky nemocnych pacientd.

ESPEN MN guideline, Berger et al., Clin Nutr 2022
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Zasady podavani mikronutrientu

* Komplementace se provadi prubézné k udrzeni St
adekvatnich hladin — vétSinou kompletnim é& "
spektrem mikronutrientu — cave nizsi tolerance I
wEivovich o 1z aSupplemen

yzivovych preparatu - davky na 24 hod.

Comp|eme% Reforence

, : , : . range
 Cilem replece je urychlena korekce deficitu a Sub otiml—__ ‘“--**

doplnéni nedostateCnych zasob nfake e Sea

Deficit -
: : . .. Repletion
* Monitorace zasob, resp. hladin zvySuje
bezpecnost, umoznuje presn€jsSi nastaveni Y

davkovani a davkovaciho intervalu

Blaauw et al., JPEN 2019



Pacienti s vyssimi naroky na davkovani
mikronutrientu

Zvysené ztraty, zejména gastrointestinalnim traktem
Kontinualni hemoeliminacni metody

Hypermetabolismus — zanét, hojeni ran a rekonvalescence
Existujici deplece pfi zahdjeni nutriéni podpory EV/PV —
realimentacni syndrom

Téhotenstvi nebo obdobi zvyseného rustu u déti a dospivajicich



Definice terminologie pro prijem mikronutrientu

Terminology

Definition ESPEN MN guideline, Berger et al., Clin Nutr 2022

EAR: Estimated
Average Requirement

Al = Adequate Intake

RDA = Recommended
dietary allowance

UL =Tolerable Upper
intake levels

DRI = Dietary
reference intake

The average daily nutrient intake level estimated to meet the requirement of half the healthy individuals in a particular
life stage and gender group. It is equivalent to the term AR (Average Requirement) in the European Union

The recommended average daily intake level is based on observed, or experimentally determined approximations or
estimates of nutrient intake by a group (or groups) of apparently healthy people that are assumed to be
adequate; used when an RDA cannot be determined.

The average daily dietary nutrient intake level sufficient to meet the nutrient requirement of nearly all (97-98%)

healthy individuals in a particular life stage and gender group.
This concept is equivalent to PRI (Population Reference Intake) in the EU.

Daily MN doses that you can safely take without risk of an overdose or serious side effects.
The highest average daily nutrient intake level likely to pose no risk of adverse health effects to almost all individuals

in the general population. EU includes another 3 terms (LOAEL, NOAEL and UF, next slide).

Set of reference values including: EAR, Al, RDA, UL, that, when adhered to, predict a low probability of nutrient
inadequacy or excessive intake.



Definice terminologie pro prijem mikronutrientu — pokraéovani

Terminology Definition ESPEN MN guideline, Berger et al., Clin Nutr 2022

ESADDI = estimated  Reference value of daily dietary intakes of nutrients for which there is insufficient evidence to determine average
safe and adequate requirements and reference intakes.

dietary intake

NOAEL = No observed NOAEL is the highest intake of a nutrient at which no adverse e fS a
Adverse Effect Leve|  effects have been observed B4
European Food Safety Authority

LOAEL = Lowest of The lowest intake at which an adverse effect has been demonstrated

Adverse Effect Level o EFSA terminologie

UF = uncertainty The individual uncertainty factors may be combined into a single composite

factor uncertainty factor for each nutrient and applying this (composite)
uncertainty factor to a NOAEL (or LOAEL) will result in a value for the
derived UL that is less than experimentally derived NOAEL, unless the
uncertainty factoris 1.0 I

PN-DR = PN Daily The doses used in PN are extrapolated from RDAs, bioavailability studies and long-term follow up of patients on home

recommendes doses  PN- They aim at covering basal needs in most patients. Individual patients may have increased or decreased needs



Substituce, replece a komplementace
mikronutrientu u kriticky nemocnych

* prospesnost

* bezpecnost

* moznosti monitorace

e dostupnost substitucnich preparatu
v’ peroralné/enteralné
v parenteralné



Med' (Cu)

® Meéd je esencialni zivinou.

® Absorpce Cu v GIT vyzaduje specificky proteinovy prenasec
metalothionein (ionty Cu?* jsou prakticky nerozpustné).

® Ceruloplasmin je glykoprotein, Cu-dependentni ferroxidaza
(obsahuje 95% celkovych zdsob Cu v lidské plazmé, oxiduje Fe?* na
Fe3* v ramci absorpce Fe v GIT



Metabolismus medi

® Meéd je esencialnim kofaktorem rady pro metabolismus
klicovych enzymu:

superoxid dismutdza (Cu/Zn-SOD)

cytochrome c oxidaza (COX)

tyrosinaza

monoamin oxidaza

lysyloxidaza

® zmeény metabolismu médi v zanétu, zejména pri infekcich a
nadorovych onemocnénich

® v prubéhu infekce vyznamné ovliviiuje syntézu cytokinu
aktivovanymi imunocyty



Med'
Doporuceni 6.5
Pri plazmatické koncentraci < 12 umol/I a vyssim CRP > 20 mg/| je pravdépobny deficit médi a je
vhodné zvazit jeji podavani.
Uroveri doporuceni EP — Konsensus 89%

Doporuceni 6.6

Pri plazmatické koncentraci < 8 umol/I bez ohledu na CRP ma byt poddavana méd’ za tcelem
replece.

Uroveri doporuéeni EP - Silnd shoda 97%

Doporuceni 6.7
U chronickych onemocnéni je vhodné nejprve zvazit peroralni podavani médi
Uroveri doporuéeni EP - Silnd shoda 94%

Doporuceni 6.8

Pri tézkem deficitu médi ma byt uprednostnéno intravenozni podani 4-8 mg 1x denné v pomalé
infuzi.

Uroveri doporuéeni EP — Silnd shoda 92% ESPEN MN guideline, Berger et al., Clin Nutr 2022



Zelezo (Fe)

Hlavni funkce Fe — transport kysliku v hemoglobinu.
Fe?*a Fe3* jsou nerozpustné — nutné specifické transportni

mechanismy.
Zelezo v potravé pfedeviim ve formé Fe3*, vazané na organické

molekuly.

Apoferitin vaze az 4 300 atomu Fe za vzniku zasobniho —
feritinu.

Pro retikuloendothelialni systém feritin tvori dostupnou
zasobu Fe.

Apotransferin — protein, ktery vaze 2 atomy Fe za vzniku
transferinu, transport Fe v plazmé.



Vliv sideropenie a zvysené zanetlivé aktivity

na ukazatele metabolismu zeleza

(M = men, F = women),

Reference ranges What is measured? Change in [nfluenced by
deficiency inflammation?
Plasma iron 8.95-29.8 Limol/l Amount of circulating iron | yes
Haemoglobin M: 13.5-175 g/dL Haemoglobin concentration | no
F120-155 g/dL
Mean red cell volume (MCV) 80-100 fL Average size of red blood cells | microcytosis ~ yes
Transferrin 2-4g/l Indicator of status: t proportional to iron needs 1 yes
Transferrin saturation 20-50% (Iron pg/dL/Transferrin) x 71.24 as % | yes
Total iron binding capacity (TIBC) ~ 250~370 ug/dL (45-66 umol/L) capacity of transferrin to bind with iron 1 yes
Hepcidin 6.7-10.4 ng/mL Regulation of iron efflux from the enterocyte | yes
Ferritin M: 24-336 mg/L Size of iron stores | yes
F: 11-307 mg/L
Bone marrow iron Not visible or small iron particles ~ Hemosiderin: iron stores | no
Soluble transferrin receptor 0.76-1.76 mg|L Amount of receptors - functional status | no



Zelez
8.5.1 Kdy stanovovat? clezo

Doporuceni 9.1

Kompletni vysetreni metabolismu zeleza je indikovano pri anemii a
pri zvysené dlouhodobe unave

Urover doporuéeni A — Silnd shoda 94%

8.5.2 Co stanovovat?

Doporuceni 9.2

Vysetreni pri podezreni na deficit nebo pretizeni zelezem ma vzdy
zahrnovat panel testu: sérové nebo plazmatické koncentraci Zeleza,
transferin, saturaci transferinu, ferritin, CRP, hepcidin a morfologii
erytrocyta.

Uroveri doporuéeni A — Silnd shoda 97%

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Zelezo
8.5.4 Kdy a jak doplnovat chybejici Fe?

Doporuceni 9.5

Pokud je indikovana vyssi nez bezna denni davka Fe k upravé deficitu,
ma byt podana formou parenteralni ferroterapie 1g ve formeé recentnich
sacharidovych preparatu.

Uroveri doporuéeni B — Silnd shoda 100%

8.5.5 Kdy podavat redukované mnozstvi?
Doporuceni 9.7

U hemochromatozy, a u predavkovani Fe se zasoby zeleza redukuji
opakovanou venesekci. Uroven doporuceni B — Silna shoda 94%

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Lasocki et al. Orit Care (2027) F5:62
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w vitamins E and C work toge&

/ Antioxidant enzymes

~
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Selen (Se)

® integralni soucast glutathion peroxidazy (antioxidacni
enzym v cytosolu),

® |ikvidace peroxidu,

® nezbytna soucast imunitnich funkci (selenoproteiny).

® Selenoproteiny katalyzuji oxido-redukcni reakce,
protektivni funkce pred oxidacnim stresem (imunocyty
generované volné radikaly, UV zareni apod.)

Obsah Se v potrave vyrazné zavisi na jeho obsahu v
zemeédeélské pudé, na které byla plodina vypéstovana
(zejména obiloviny).



11.5.4 Kdy indikovat podavani zvysenych davek? Selen

Doporuceni 12.5

Hladina selenu < 0,4 umol/I ( 32ug/l) je indikaci k okamZitém poddni selenu v
pocatecni ddvce 100ug/den (enterdlné nebo iv.): délka poddvadni se urcuje podle
odpoveéedi

Uroveri doporuceni EP — Silnd shoda 100%

Doporuceni 12.6

U pacient( bez zdnétlivé odpovédi (CRP < 20 mg/I) hladina selenu < 0,75 umol/I ma
byt suplementovana

Uroveri doporuceni EP — Silnd shoda 100%

11.5.5 Jak podavat zvysené mnozstvi?

Doporuceni 12.7

Vzhledem na dobrou enteralni dostupnost, Ize pri absenci kontraindikaci tuto cestu
pouZit pro pocdtecni davkovdni 100ug/den, pri tézkém deficitu < 0,4 umol/I ( 32ug/l)
Ize pro rychou korekci pouZit iv. cestu v ddvce az 400 ug/den po dobu 7-10dni s
naslednou laboratorni kontrolou

J 3 ruceni EP — Silnd sh 1009
Uroven doporuce Silna shoda 100% ESPEN MN guideline, Berger et al., Clin Nutr 2022



Substituce vitaminu nejen u kriticky nemocnych

 komplementace — soucast
nutricni podpory
* bezpecnost a prospésnost
substituce
e v zadném pripade
farmakonutrice
* replece deficitu
* moznosti monitorace
e dostupnost substitucnich
preparatu

Water soluble
vitamins

Fat soluble
vitamins



Hypovitaminosis: 88%

| . 10-70%
Vitamin C deficiency: 38%

tttttt

Spoelstra-de Man et al. BJA Education 2019



Antioxidant

Immunomodulator

« Pro-inflammatory response |
Immune defence

. Bacterial growth |
Wound healing 1

Circulation

« Synthesis of vasopressors 1

« Sensitivity for catecholamines 1

» Microcirculatory patency 1

« Protection of the endothelial barrier

%
&

Mood and perception

« Mood 1
. Pain sensation |

Yo | *

Oxalate production
Synergistic
effects

Cellular reducing power *
« Oxidative damage |

Mitochondrial function 1

« Energy production 1

Apoptosis |, endothelial and organ injury |
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RESEARCH SUMMARY

Intravenous Vitamin C in Adults with Sepsis in the Intensive Care Unit
Lamontagne F et al. DOI: 10.1056/NEJMo0a2200644
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CONCLUSIONS

In adults with sepsis who were receiving vasopressor

therapy in the ICU, the risk of death or persistent organ
dysfunction was higher with intravenous vitamin C than
with placebo.

Lamontagne et al. NEJM, 2022



Vitamin B1- Thiamin
13.5.4 Kdy indikovat podavani zvysenych davek?
Doporuceni 14.5
U pacientu s hospitalizaci pro aktuni stav nebo v intenzivni péci je poddni
thiaminu (100-300mg/den iv) indikovdno 1. 3-4 dny od pfrijeti.
Uroveri doporuceni B — Konsensus 80%

11.5.5 Jak podavat zvysené mnozstvi?

Doporuceni 14.7

Thiamin je dobre dostupny enteralné (s vyjimkou alkoholové gastritis).
Pri podezreni na tézsi deficit je vsak iv. podani nejefektivnéjsi v davce
100-300mg az 3xD.

Uroveri doporuceni 0 — Konsensus 88%

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Vitamin C — Kys. askorbova

22.5.4 Kdy indikovat podavani zvysenych davek?

Doporuceni 23.6

U pacientu s chronickym oxidavnim stresem (DM, koureni, srdecCni
selhadni, alkoholismus, CHOPN 3/4 st. a chronicky dialyzovani) nebo
malabsorpci Ize podavat davku 200-500mg/den.

Uroveri doporuceni EP — Silnd shoda 92%

Doporuceni 23.7

V kritickych stavech, vyssi davky ke kompenzaci deficitu (replece) 2-3 g
denné jsou indikovany parenteralné v akutni fazi zanétu

Uroveri doporuceni B — Konsensu 84%

ESPEN MN guideline, Berger et al., Clin Nutr 2022



Vitamin D3 (250H) D

23.5.1 Kdy stanovovat?

Doporuceni 24.1

Stanoveni hladin Vitaminu D Ize zvaZit u vsech pacientt v riziku deplece nebo deficitu
Uroveri doporuceni 0 — Silnd shoda 92%

23.5.2 Co stanovovat?

Doporuceni 24.2

Stav vitaminu D se ma vysetrovat pomoci stanoveni sérového 25(0H)D
Uroveri doporuceni A — Silnd shoda 95%

23.5.4 Kdy podavat zvysené mnozstvi?

Doporuceni 24.2

Vitamin D v ddvce 4000-5000 IU (100-125 ug) denné po dobu 2 mésicu u pacientu s
opakované prokazanym deficitem a hladinami pod doporucovanym rozmezim 25(OH)D 40-60
ng/l. Nezbytné mohou byt podstatné vyssi substitucni davky. Interval monitorace sérovych
hladin urcuje tize deficitu a vyse poddvané davky k zajisténi efektivity a bezpecnosti lécby.
Uroven doporufeni B — Silna shoda 100% ESPEN MN guideline, Berger et al., Clin Nutr 2022



20.5.1 Kdy stanovovat? Kobalamin — vitamin B12
Doporuceni 24.1

Deficit kobalaminu ma byt vyloucen stanovenim jeho hladin u vSech pacientt s
anémii, izolovanou makrocytozou nebo dg.polyneuropatie,
neurodegenerativnich chorob nebo psychozy.

Uroveri doporuceni EP — Silnd shoda 98%

23.5.5 Kdy podavat zvysené mnozstvi?

Doporuceni 21.7

Kojicim matkam podavat peroralné alespon 2,8 ug cyanokobalaminu
Uroveri doporuceni B — Silnd shoda 100%

Doporuceni 21.8

U pacientt s poruchou resorbce kobalaminu je treba dozivotné poddvat bud’
peroralné denné 350 ug, nebo 1000-2000 ug kobalaminu im. a 1-3 més.
Uroveri doporuceni EP — Silna shoda 100% ESPEN MN guideline, Berger et al., Clin Nutr 2022



Souhrn

Mikronutrienty jsou nedilnou soucasti vsech forem nutricni podpory v ramci
dennich doporucenych prijmu, které se lisi podle formy nutri¢ni podpory a faze
realimentace.

Aktualni upravy terminologie umoznuiji zpresnéeni diagnostiky a lécby poruch
mikronutrientd.

Recentni Doporuceni ESPEN — Mikronutrienty prehlednym zplsobem prinasi
aktualni poznatky klinického vyzkumu do Siroké praxe.

Podavani zvysenych davek mikronutrientu se indikuje na zakladé dostupnosti
klinické a laboratorni diagnostiky, ktera zaroven slouzi k monitoraci efektu |écCby.

Pri absenci moznosti monitorace se substituuje podle doporucenych postupu.



SKVIMP

SPOLECNOST KLINICKE VYZIVY
A INTENZIVNI METABOLICKE PECE

Dékuji za pozornost
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