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Osnova, hlavni body

Vychodiska, zaklady, definice, cile, indikace

Malnutrice

Metody, postupy:

Anamnéza

Antropometrie

Fyzické (klinické) vySetfeni - celkovy vzhled
Biochemicka and imunologicka vysetreni

Dynamometrické testy (svalova sila)

Standardni (validované) screeningové nastroje

Déti



Definice, vymezeni

Nutricni, vyzivovy stav (Nutritional status):

- Vysledny zdravotné-nutricni stav dany vyzivou — pfivodem Zivin, faktory
ovlivAiujicimi vstfebavani zivin (v€. poruch a nemoci), vydejem, dédi¢nosti, vlivy
prostredi, zivotnim stylem (kromé vyZzivy pohybovou aktivitou, kourenim,
alkoholem...)

Hodnoceni vyzivy — rozlisujte:

- Hodnoceni vyzivového stavu (Nutritional status assessment)

- Vyzivova spotreba, vyzivove zvyklosti (Dietary assessment, Food
consumption, Dietary habits ...)

Malnutrice

- Stav vyzivy, ktery je charakterizovan deficitem Ci prebytkem energie nebo
jednotlivych Zivin.

- Tato nerovnovaha ma za dusledek méfitelné zmény na tkanich, formé téla,
funkcich organizmu a klinickém stavu jedince.
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Definice - vymezeni

= Dalsi def. Malnutrice:

Dle ESPEN Guidelines 2006 (European Society of Parenteral and Enteral Nutrition) je
malnutrice stav deficitu, pfebytku (nerovnovahy) energie, proteint a ostatnich nutrientd
zpusobujicich méfitelné vedlejsi ucinky na tkané nebo formu téla, funkce a vysledny
klinicky stav.
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Malnutrice

Malnutrice z nedostatku, podvyziva
B Energetické, resp. energeticko-proteinové deficientni malnutrice:

= Podvaha

— Kachexie

= Marasmus

= Kwashiorkor

= Marasmismicky kwashiorkor

B Specifické deficience

Deficit jodu - endemicka struma
Deficit vitaminu A - Xeroftalmie
Nutriéni anémie

NutriCni osteopenie

B1 - Beri beri

B2 (riboflavin)

B3 (Niacin, PP) - pelagra

C - Kurdéje (skorbut)
Sarkopenie

Malnutrice z nadbytku, nadvyziva

L L U LV VY

= Nadvaha
— Obezita
= Nadbytek mikronutrientu
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Klasifikace nutricnich konceptt podle ESPEN
Lidska vyZiva:
<* Preventivni vyZiva
> Populacné zalozena vyziva verejného zdravi
% Klinicka vyZiva

Klasifikace koncepti klinické vyzivy; tj. Poruch vyZivy a stavi spojenych s vyZivou
%* Klinickd vyZiva
> Malnutrice; Synonymum: PodvyZiva
m Nemoci podminéna malnutrice (disease-related malnutrition (DRM)) se zanétem
® Chronicka DRM se zanétem; synonymum: kachexie
4 Kachexie zplUsobena rakovinou a ostatni k nemoci specifické formy kachexie

" Malnutrice podminéna akutnim onemocnénim nebo zranénim

m DRM bez zanétu. Synonymum: Ne-kachektickda DRM

m Malnutrice/podvyZiva bez nemoci. Synonymum: Non-DRM
" Hladem podminéna malnutrice
» Socioekonomicky a psychologicky podminéna malnutrice
> Sarkopenie
> Frailty syndrom
> Nadvyziva
m Nadvaha
m Obezita
= Sarkopenicka obezita
= Centralni obezita
> Mikronutrientni abnormality
= Deficience
= Exces
> Refeeding syndrom

Source: ESPEN quidelines on definitions and terminology of clinical nutrition, Clinical nutrition 2016



Proteinove-energetické malnutrice (PEM)

Podvaha (Underweight) - dospsali nizké BMI, déti nizka vaha na vék

Hladovéni (Starvation)— energeticky deficit potravy, uchovava aktivni télesnou
hmotu, zvySuje metabolismus tuku

Wasting — ztrata télesné hmoty, ,ubyté®, patol. vyhubnuti. U déti: Nizka vaha na veék

Stunting — zadrzeni rustu, ,zakriiovani“, nizka vyska na vék
Kwashiorkor — edematozni PEM zptisobena nedostateé¢nym piivodem bilkovin

Marasmus — tezke vyhubnuti (wasting) energetickou a celkovou deficienci
Marasmicky kwashiorkor - kombinace

Kachexie — spojena se zanétlivym nebo neoplastickym stavem
Sarkopenie — ubytek kosterniho svalstva spojeny se starnutim

Nejcastéjsi (globalng):

Pro déti — Marasmus , pro star§i déti: Kwashiorkor
® Pro stafi: Sarkopenie and kachexie b’/



Normal Height for age
(WHO Growth Standards)

Normal Wasted Stunted Wasted & Stunted
Normal weight Thinner Shorter Thinner and shorter
and height than normal than normal than normal




Marasmus vs Kwashiorkor

= Marasmus

Marasmus is caused by a severe deficiency of nearly all nutrients,
especially protein, carbohydrates, and lipids.

= Kwashiorkor
Sufficient calorie intake, but with insufficient protein consumption.

kwashiorkor IMarasmus

swelling of legs {oedema) normal hair

sparse hair old man or wizrenad

mMes0n 1ace, with Wt he PPt Ene

interest in surroundings thin limbs with

faky appearance of skin little muscle or fat

Lwnlen abdomen very underweignt

body
thin muscles, but lat presemt



KWASHIORKOR

Inadequate response of adrenal cortex

l

lasma amino acid is lo

Protein synthesis is

Plasma growth hormone
decreased g

Hypoalbuminemia ngrease

Lipoprotein synthesis I id
decreased Edema Pasmfanir;;aet;y e

L’Fatty inﬁltrate&—l

MARASMUS

Adequate responsi of adrenal cortex

“——Increase in plasma cortisol_

Muscle protein

Mobilised Growth
| . _ hormone
:{';fgma aminoPlasma free fatty acid normabecreased
Normal l
Severe
Lipoprotein No fat deposits in liver growth
synthesis retardation

normal
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Role of albumin

Causes of Consequences of
low serumt albumin low serum albumin

| Interstitial
collosdal
0smofic

[Protein inake

| Amino acid iy et | i T

?ﬁ—nm]loidal 7 | [Intesstiial o

; i uid kwashrorkor
pressure hydrostatic
pressire
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Malnutrice — symptomy

Nechutenstvi, nezajem o jidlo a piti

Unava a podrazdénost

Poruchy koncentrace

Staly pocit chladu

Ztrata télesného tuku, svalu, and dalSich télesnych tkani
Vyssi riziko onemocneéni, delSi uzdravovani a rekonvalescence
DelSi hojeni poranéni

VySSi riziko komplikaci po chirurgii

Deprese

Snizené libido a problemy s plodnosti

Potize s dychanim

Kluze muze byt tenCi, sucha, neelasticka, bleda a studena
Vpadle tvare a ocCli, jak tuk mizi z obliCeje

Vlasy jsou sucheé a tenke a proridle, snadno vypadavaji
®12



Malnutrice - pricCiny
NizKy prijem potravy

To muze byt zplsobeno i symptomy nemoci, napf. dysfagii, nebo i Spatnym dentalnim
zdravim..

Mentalné-zdravotni problémy

Stavy jako deprese, demence, schizofrenie, mentalni anorexie, bulimie — mohou vést k
malnutrici

Socialni problémy and ztizena mobilita

Obtize opustit domov a sehnat a pfipravit jidlo, ti co Ziji sami a izolované jsou ve vétSim
riziku. Néktefi lidi nemaji dost penéz, €i si neumi jidlo pfipravovat.

GIT nemoci a problemy

Pokud télo nedokaze spravne stravit a vstrebat ziviny, dokonce ani hodnotna a zdrava strava
nemusi zabranit malnutrici. Crohnova nemoc, celiakie, pfetrvavajici prijmy €i zvraceni —
mohou vést ke ztraté a nedostatku nepostradatelnych Zivin..

Alkohol

Alkohol mUze vést ke gastritidé nebo poSkozeni pankreatu. To muze vést k porucham
traveni, vstfebavani, napf. urcitych vitaminu, & porucham produkce hormonu, které reguluji
metabolismus. Alkohol obsahuje energii, takze nemusi byt pocit hladu a neni prijiman
dostatek potravy obsahujici vSechny esencialni ziviny.
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Svétoveé nejrozsSirenéjsi mikronutrientni malnutrice

Deficit zeleza
Celosvétové nejrozsirenejSi mikronutrientni deficit (2 miliardy)

Anemie, snizeni mentalni i fyzické vykonnosti, nachylnost k infekcim

Deficit vitaminu A
Pri nekarencCni stravé zasoby dosp. Clovéka na 2 roky

V rozvojovych zemich se déti rodi s malymi zasobami a nedostavaji vit A ani
kojenim

Nejprve reverzibilni Seroslepost
Pozdéji ireverzibilni slepota (roéné 1,5 milionu déti)

Snizeni imunitnich funkci, pneumonie, infek&ni prajmy, smrt
Deficit jodu
Druhy nejCastéjsi deficit, velmi zavazné projevy pro populaci

,Poruchy z nedostatku jodu” (IDD) — eufunkéni struma, hypofunkCni struma,
zpomaleni psychomotorického vyvoje, kretenismus

Prirozeny obsah v potravinach mimo morské produkty zavisi na geologickém
podlozi — nedostatek v horskych oblastech

Chronické intervenc¢ni programy — nejucinnéjsi je jodizace sol

Saturaci ukazuje vyluCovani moci - < 100 ug/l = deficit ®14






Metody

Anamnestickeé

Antropometricke
Fyzicke (klinické) vysetreni, celkovy vzhled

Laboratorni — biochemické, imunologickée
Standardni (validované) screeningove testy

Specifika u déti (rustové grafy)

Dynamometrie — test svalové sily* *Pouzivano spise zfidka
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Zjistovani anamnestickych dat

Do znacéné miry se prekryva se zjistovanim ,VyZzivoveé spotreby”, resp. ,Nutricni
anamnézou®. Primo v ramci hodnoceni ,VyzZivového stavu®se zamérime zejm.
na faktory, které by mohly vyzivovy stav ovlivnit:

Vyzivove zvyklosti, mozné alternativni smery, socialni statut

Zivotni styl — pohybova aktivita, abusus alkoholu apod.

Chronicka a sou¢asna onemocnéni

— Zda je lé€en dlouhodobé na né€jaké zavazné onemocnéni

— S dlurazem na zjiStovani gastrointestinalnich obtizi
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Oci - zrak

Viasy

Nehty
Usta

Podkozni tkané

Kosti

Bficho

CNS, neurologicke

Srdecni
Endokrinni — stitna Zlaza
Svalove

GIT

Symptomy and znamky podvyzivy a mikronutrientni

Bledost, zejm. dlané

Modfiny, hematomy, petechie

Hypo- nebo hyperpigmentace, deskvamace, ulcerace
Hyperpigmentace exponovanych oblasti (Pelagra)
Perifolikularni hyperkeratoza

Seroslepost
Vysychani rohovky (xerotic cornea) a spojivek (syndrom suchého oka),
Bitotovy skvrny, keratomalacie (vysychani a zakalovani), kornedlni jizvy

Ztencovani a vypadavanivlash, depigmentace, snadné vySkubavani,
fidnuti

Koilonychie — lZickovité nehty

Cheilosis (zarudnuté rta), glositis (zanét jazyka), atrofie papil , purpurovy
jazyk

¢ Glositis, jasné cerveny jazyk (3arlachovy)
¢ Krvacejici dasné

¢ Redukovand podkoini tkan a tuk
* Edémy
¢ Ubytek svalll, slabost

Deformity kosti - Craniotabes, vystupuijici costo-chondralni spoje, roziifeni metafyz
(zépésti a kotnik), vystouplé ¢elo, Siroka celni fontanela, rachiticky hrudnik (,,riZenec),
opozdéna dentice, kfivé nohy

¢ Bolestivost a otoky kloub, bolestivost na dotek
¢ Nedostate&na kostni hmota, osteoporoza

Hepatomegalie

Apatie

Periferni neuropatie — parestézie nebo necitlivost in oblastech ponoZek-rukavic
Tetanie

Kognitivni a senzoricky deficit

Demence

Srdeéni selhavaninebo zvétieni
Struma, vole (thyromegalie)

Ubytek svald

¢ Diarea
¢ Diarea a dysgeusia (ztrata, poruchy chuti - ¢iti)

Dysfagie nebo odynofagiea (Plummer-Vinsontv syndrom)

ch deficienci

Anemie z nedostatku Fe nebo folatd
Vit. K

In, proteiny

Niacin (PP, B3)

Vitamin A

Bilkoviny - Kwashiorkor

Fe
Riboflavin (B2)

Niacin
Vitamin C

Energie
Hypoalbuminémie, poruchy sodiku a drasliku
PodvyZiva, bilkoviny

Vitamin D

Vitamin C
Ca

Kwashiorkor

Kwashiorkor, Fe

Thiamin (B1) — beri beri, nebo pyridoxin (B6)
Calcium, magnesium

Thiamin, niacin, pyridoxin, vitamin B12
Thiamin, niacin, B12

Thiamin (B1)
lod
Bilkoviny

Bilkoviny, niacin, folaty, vitamin B12
n
Fe



KLINICKE VYSETRENI

Vlasy
Zména barvy, lesku, Spatné ucesatelné
Kwashiorkor - depigmentace

Znameni vlajky - depigmentace segmentarné po délce (stfidajici se
dostate¢na a neuspokojiva vyziva)

i

http://cursoenarm.net/UPTODATE/contents/images/f
15/36/15939.myextj?title=Flag+sign+malnutrition



KLINICKE VYSETRENI

Nehty

Anémie z nedostatku zeleza - suché, lomivé, ploché az Izickovitého
tvaru (koilonychie)

Nedostatek bilkovin - pficné bilé prouzky ‘

https://classconnection.s3.amazonaws.com/639/flashcard https://img.medscapestatic.com/pi/meds/ck
s/1040639/png/screen_shot_2012-09- b/41/28841tn.jpg
70 9t 72307 nmM134RIO70K57R290 nna



KLINICKE VYSETRENI

Oél https://upload.wikimedia

. ] . ., ] 3 .org/wikipedia/commons
Blefaritis - nedostatek riboflavinu, pfip. vitaminu A /thumb/3/34/Blepharitis.
JPG/ZZOpx BlepharltlsJPG

Xerdza spojivek - nedostatek vitaminu A
Kornealni skler6za, keratomalacie - nedostatek vitaminu A ¢
Bitotovy skvrny - nedostatek vitaminu A
Kornealni vaskularizace - nedostatek riboflavinu nebo vitant
,f‘ngulérni palpebritis - nedostatek riboflavinu, pyridoxinu, = ;%;%{
Seroslepost - nedostatek vitaminu A, retinolu a B-karotenu EveRaundsiorg |

https://webeye.ophth.uiowa.e
du/eyeforum/atlas/photos-
earlier/xerosis-

Corneal xerosis

with corneal ulcer Somgalbear

https://image.slidesharecdn.com/problem htps://openi.nlm.nih.gov/i
solvingexercise-vita-copy- mgs/512/100/2873666/PM _ ' "
160505054605/95 /vitamin-a-and-its- C2873666_jceh_23_72_004 http://3.bp.blogspot.com/-

M +a+deficiencies.bitot%2 7s+s w/rU2PItigsc/s1600/corneal_neovascul



KLINICKE VYSETRENI

Rty
Angularni stomatitis - nedostatek riboflavinu, pyridoxinu, Zeleza
Angularni jizvy - nedostatek riboflavinu, pyridoxinu
Cheilitis - nedostatek riboflavinu

Types of Cheilitis

Angular Granulomatous Actinic Exfoliative Eczematous
Cheilitis Cheilitis Cheilitis Cheilitis Cheilitis

http://healthlifemedia.com/healthy/wp-
content/uploads/2017/09/types-of-cheilitis.jpg



Dasné
Gingivitis - nedostatek vitaminu C

https://images.onhealth.com/images/
slideshow/dental-problems-s6-

JaZYk gingivitis.jpg
Nedostatek riboflavinu, k. nikotinové, pyridoxinu, kobalaminu, k. listové a
zeleza - akutni zanét, glossodynie, pukliny, vyhlazeni povrchu jazyka

Zuby
Zubni kaz

Nedostatek fluoru - zvysena kazivost

Skvrnita sklovina
Nadbytek fluoru

https://upload.wikimedia.org/wikipedia/commons/thumb/4/4
e/Dental_fluorosis_%28mild%29.png/300px-

™ - 21 0O1. . 0 " OO0 —~"1JdOo/’/'O N o



KLINICKE VYSETRENI

http://www.‘uaz—:edu.mX/histé/pat
. hology/ed/ch_7/c7_rmsf_hand.jp
Kdze g
Folikularni hyperkeratdéza - nedostatek vitaminu A, nedostatek
esencialnich mastnych kyselin, nedostatek pyrldoxmu
Xeroderma - nedostatek vitaminu A

Nasolabialni seborrhoea - nedostatek riboflavinu

Folikularni petechie - avitamindza C
Petechialni hemorrhagie - avitaminézy C, K

https://jamanetwork.com/data/ https://noskinproblems.com/wp- http://slideplayer.com/1718407/7/images/1
Journals/DERM/4687/dsk50017 content/uploads/ZOl 5/06/seborrheic- 0/Case+0One%3A+Skin+Exam+Perifollicular+p

£9% 0



KLINICKE VYSETRENI

Kuze
Zmeény pigmentace |
Spinavé hnédé skvrny - chronicka podvyziva https://wwv:/.r;led.uottawa.‘
Depigmentace - kwashiorkor ca/sim/data/Images/Kwas
Erytém, svédéni, paleni - puchyiky - hrubnuti kize - pelagra hiorkor.jpg
Bleda klze - chudokrevnost

https://niacinreviews.com/wp-
content/uploads/2016/10/Pellagra-



KLINICKE VYSE

Kostra - nedostatek vitaminu
Craniotabes
Caput quadratum
Pozdni uzavér velké fontanely
Rachiticky rlzenec
Pectus carinatum
Harrisonova ryha
Deformace dlouhych kosti
Nohy do ,X* nebo do ,O"

e T
https:/
.com/-

https://image.slidesharecdn.com/bonedeminerali
zationpblariff-150108110339-conversion-
gate02/95/bone-demineralization-10-

http://www.orthokids.com.au/stati
c¢/uploads/images/pectus-

carinatum-patient-

3.googleusercontent

j4DAMWNSITE/VyuFmVjt3BI/A
AAAAAAABis/ww3CngYmfno/s

https://usercontent2.hubstatic.co
m/8761643_f520.jpg

H 5-7

fti] 48503

http://slideplayer.com/105922
60/36/images/20/caput+quadr
atum.jpg

wfwwhgzwmaqop.jpg



KLINICKE VYSETRENI

Zlazy
ZvétSeni priusnich zlaz - nedostatek kvalitnich bilko¥ttps://www.wikidoc.org/images/a
L, /aa/Parotitis01.jpg
Struma - nedostatek jodu

https://i.iinfo.cz/images/414/struma-vole-zvetsena-stitna-
zlaza-2-thumb.jpg



KLINICKE VYSETRENI

Fragilita dasnovych kapilar - nedostatek vitaminu C

Fragilita koznich kapilar - nespecificky test pro kurdéje



Vitamin

Fvziologicka funkce

Priznaky karence

Toxicita

A — retinol

produkee rodopsinu (oéni
purpur). stavba a udrzova-
ni epitelu (koze, sliznice),
zvvieni rezistence k infek-
cim, rast, reprodukee

seroslepost, noéni slepota,
funkéni poruchy kuze

a sliznice, zpomaleny rust,
muzska sterilita

tvlove cefalgie,
supinaténi kiize,
ragady sliznic, bolest:
v kostech a Kloubech.
hvperkalcéme

D kalciferol
(ma uéinky
hormonalni
povahy)

podpora resorpee a utihi-
zace vapniku a fosforu,
zachovani Kostni
substance

Dospéli: osteomalacie. hypo-
kalcémie, hypolosfatémie.
patolog. fraktury

Deéti: kivice, deformace
kosti, zvetseni epifyz a rusto-
vych stérbin. zpomaleny rist

bolest hlavy a klou-
bil, poruchy gastro-
intestinalniho traktu,
hyperkaleéme. ome-
zeni funkee ledvin,
rastovy skok u déti

E  tokoferol

antioxidant nenasycenyvceh
mastnvch kvselin

anémie, poruchy metabolis-
mu nervstva a svalu a kapi-
larni permeability

K — fylochinon

aktivuje tvorbu koagu-
laénich faktora (V. VI,
[X a X). tvofen ¢asteéné
stievninu bakteriemi

krvaceni. ckehvmosy. pro-
dlouzeni protrombinoveho
casu (Quick). u novorozencn
hemoragie

Prevzato z Keller, U, Maier, R., Bertoli, 5.: Klimecka vvZiva, Scientia Medica 1993




Vitamin

Fyziologicka funkce

Karenéni piriznaky

I3, — thiamin

metabolismus sachandu (dekarboxyvlace
allaketokysehin v transketolazové reaken)

.mokre beri-beri™: kardiomegalie. tachy-
kardie. selhani srdee

..suche beri-bern™: periferni neuropatie

s parestéziemi, hypestézie. anestézie
alkoholova polynewropatie: myelopatie,
mozkové piiznaky, anorexic. hyvpotermie
syndrom Wernicke-Korsakow: konfabu-
lace. zmatenost, oftalmoplegie. cercbral-
ni ataxie

mastnveh kvselin, cholesterolu a v meta-
bolismu tuku, sacharidi a aminokyselin)

B,- metabolismus obecné (koenzvm zanéty sliznic: stomatitida, chelioza,

riboflavin Havoprotcinu) malinovy jazvk. atrofic papil jazvka,

blefaritis angularis. ragady, seborea

B, - metabolismus obecné (enzym mnoha pokles hladiny v gravidité, pii oralni

pyridoxin reakei. zvl. v pfeméné aminokyselin) antikoncepel, zmény kize a sliznic (der-

matitida perioralni a okolo o¢i). sklon ke
kie¢im, mikrocytarni anémie

B, metabolismus obecné (syntéza megaloblasticka anémie (perniciosni

kobalamin aminokyselin, hemu) anémie), periferni neuropatie. funikular-

ni myeldza. stomatitida, glositida

Niacin metabolismus obecné (slozka NAD pellagra: priymy, dermatitida, demence,

nikotinanud | a NADIL, déastnicich se na glvkolyze sarlatovy jazyk, atrofie jazvkovych papil,
a bunééné respiract) kozni pigmentace, Supinova dermatitis,

poruchy srdeéni a centralnich nervovyveh
[unkei

Kyselina metabolismus obeend (formyl, skupin, transport megaloblasticka anémie, pan-

listova biosynléza purin., histidinu. cholinu, cviopénie
serinu}

Biotin metabolismus obeené (kofaktor kar- dermatitida, atrofie papil jazyka, hyper-
boxvlaz. enzymi. podilejicich se na cholesterolémie. anomahic EKG
metabolismu masinveh kyselin, bilkovin
a cholesterolu)

Kvselina metabolismus obeené (Géast pi tvorbé jen v expenimentu: gastrointestinalni

pantotenova | koenzymu A potfebného pii syntéze potize, periferni neuropatie. kieée

Prevzato z Keller, U Maier, R, Berloli. 5.0 Klimcka vwiva, Scientia Medica, 1993




ANTROPOMETRIE



Somatometricka méreni

MEéri se zakladni data o télesné vysce, hmotnosti, vybranych télesnych obvodech, vypocitavaji se
antropometrické indexy. Cilem je pfedevsim posouzeni pfimérenosti télesné hmotnosti vzhledem
k vysce, prfimérenosti mnozstvi a rozlozeni télesného tuku, primérenosti mnozstvi svalové hmoty

Primo mérené jednoduché parametry:

U

b4 4l

f—

Télesna vyska
Télesna hmotnost
Obvod pasu

Obvod boku

Obvod paze
Tloustka koznich fas

Antropometricke indexy:

=
=

Stanoveni télesného slozeni:

U

u 44 4l

BMI
WHR

BIA

Hydrodenzitometrie
DEXA

MRI

Pletysmografie (BodPod)
3D-scanning

® 32
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Hmotnost

L

= Kvalita vahy, obleCeni, hydratace, denni doba,
menstruacni cyklus, bezprostredni prijem potravy a
. tekutin, stolice... o



Weight

Box 3. Weighing a patient

> Ensure the scales are balanced, or display zero before weighing the patient

> When weighing a baby, if a protective covering is placed in the weigh pan ensure this is allowed

for by pressing the appropriate “tare” or “zero” key

> Ensure that no part of the weigh platform or load receptor is touching a fixed object, such as a

wall
> Ensure the patient’s clothing is not touching any fixed part of the scales or surroundings

> When using chair scales, ensure the patient’s feet are not touching the ground and that their

arms are not brushing against an adjacent fixture

» When monitoring periodical weight change ensure the patient always wears clothing of similar

weight

> Do not weigh young children on scales of high capacity designed for adults. The weighing interval

may be too coarse, resulting in a higher-than-acceptable percentage error

Source: UK Weighing Federation (2002)
o= = Alternatives to weighing patients:
» Ask the patient about their latest recorded weight;
» Check their medical records;

> Ask their relatives for their last recorded weight;

» Undertake a visual assessment - does the patient “look” thin? For example, are rings obviously loose

e on fingers;

> Use a weighing bed.



BMI

= BMI = vaha (kg) / vy$ka? (m?)

Body mass Index (BMI) = weight (kq)
Height (m) x Height (m)
e.g.
Weight = 62kgs Height =1.72m BMI = 62 / (1.72)* = 20.95kgs/m?

Klasifikace: Podvaha Normalni Nadvaha Obezita

rozmezi

<18.5 18.5-24.9 25.0-29.9 2 30.0

L 36



Diagnosticka kriteria - BMI

Classification BMI Kg/m?

Principal cut off Additional cut off

points points
Underweight
Severe thinness <16.00 <16.00
Moderate 16.00 - 16.99 16.00 - 16.99
thinness

Mild thinness  17.00 - 15.49 17.00 - 16.49

Normal range  18.50 - 24 99 18.50 - 22 .99
23.00 - 24.99

Overweight =25.00 =25.00
Pre-Obese 25.00-29.99 25.00-27.49
27.50-2999

Obese class |  30.00 - 34-99 30.00 - 32.49

3250 -3499
Obese class Il  35.00 - 39.99 35.00 - 37.49

37.50-3999
Obese class Il =40.00 =40.0

Source: WHO website (http://’www.who.int/bmi). e37



Telesne obvody

Mozné obvyklé obvody pri hodnoceni vyzivového stavu:.

m Pas
= Boky

m Paze

= Lytko




Circumferences — measuring sites:

= Brficho/ pas — pres pupek / polovina vzdal. mezi dolnim zebrem a crista iliaca

lllll

= Boky — nejsirSi misto v lateralnim prodlouzeni kycCli

= Paze — v poloviné relaxované paze

WHO

NIH

\ |

http://www.statcan.gc.ca/pub/82-003-x/2012003/article/11707 /c-g/figl-eng.gif

= NHANES: top of the iliac crest

= WHO: midpoint between the
last palpable rib and top of
the iliac crest
Requires palpation
Difficult landmarks to
identify in obese children

= Natural waist (minimum)

= NIH Multi-Ethnic Study of
Atherosclerosis (MESA) study:
level of the umbilicus or navel

®39

https://www.phenxtoolkit.org/toolkit_content/web/anthropome
trics/Waist_Circumference_Exhibit1l_1.jpg



Obvod bricha - diagnosticka kritéria (dle rizika metabolickych komplikaci)

= WHO - riziko metabolickych komplikaci

Zvysené Podstatné
zvysené

<94 94 - 102 > 102

<80 80 - 88 > 88

L ®40



Etnicky specifické hodnoty pro obvod bficha

Table 2: Ethnic specific values for waist circumference

- Waist
Country/Ethnic group i I
Europids* Male =94 cm
In the USA, the ATP Ill values
(102 em male: 88 em female) =
are likely to continue to be used for Female 280cm
clinical purposes
South Asians Male >90cm
Based on a Chinese, Malay and "

Asian-Indian population “emale >80 cm
Mal =90
Chinese = =
~emale 280cm
Male 290 cm
Japanese™ =
Female >80 cm

Ethnic South and Central

Americans

Jse South Asian recommendations until more

specitic data are available

Sub-Saharan Africans

Jse European data until more specific data

are availlable

Eastern Mediterranean and

Middle East (Arab) populations

Jse European data until more specitic data

are available

*In future epidemiological studies of populations of Europid origin, prevalence should be given

using both European and North American cut-points to allow better compansons.

** Onginally different values were proposed for Japanese people but new data support the use of

the values shown above

041



Obvod bricha — korelace s abdominalnim tukem

Front

Back
300
=0.80
250
200

150

Visceral adipose tissue (cné)

100

50

qw 60 80 100 120 140
Waist circumference (cm)

Fig 1 Assessment of accumulation of abdominal fat by
measurement of waist at mid-distance between bottom of rib cage
and iliac crest. Amount of visceral adipose tissue that can be
assessed by computed tomography can be estimated by waist
measurement (adapted from Pouliot et al®)

o 042
Després J P, Lemieux |, Prud’homme D: Treatment of obesity: need to focus on high risk abdominally obese patients. BMJ. 2001 Mar 24;322(7288):716-20



WHR — Waiist to Hip Ratio — pomeér pas/boky

Apple shape

Apple shape

Pear shape

Apple shape vs pear shape

Above
the waist

Below the
waist

Apple shape

* More visceral fat

* Higher risk of weight-related
health problems

Pear shape

* [ ess visceral fat

* Lower risk of weight-related
health problems



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwih6ovTnpbZAhUNKVAKHeO4Cg4QjRwIBw&url=http://www.my-personaltrainer.it/WHR.htm&psig=AOvVaw3CGua6d963SpmqSljHSgvp&ust=1518176473473391
http://munfitnessblog.com/what-is-weight-to-hip-ratio-whr/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0jo3vn5bZAhWSJlAKHT65DfMQjRwIBw&url=https://wedishnutrition.wordpress.com/2014/03/10/apple-vs-pear-shapes/&psig=AOvVaw3WwwbUOQ8V5Sg6OQriVeTc&ust=1518176909305865
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiZvOr5n5bZAhWBh7QKHRA0BPgQjRwIBw&url=https://primalperks.com/2014/03/21/body-shape-and-why-it-matters/&psig=AOvVaw3WwwbUOQ8V5Sg6OQriVeTc&ust=1518176909305865

Diagnosticka kriteria — WHR

Zvysené Vysoké riziko

riziko

<0.95 0.95-1.00 >1.00

<0.80 0.81-0.85 >0.85

Ideal (zdravi a plodnost): Muzi 0.9, Zeny 0.7

Definice abdominalni obezity

WHO NIDK WHO - Lean USDA (in Sochor
steps publ.894 Lear)
> 0.95 >0.90
Muzi >0.90 > 1.00 > 1.00 >0.95
. > 0.80 > 0.85
Zeny >0.86 >0.80 >0.85 >0.80

044



,Pasti“ pfi interpretaci WHR

20 years
—)._
Hip ~—————

- i
BMI =78 BMI =25
Waist =80cm Waist =100 cm
Hip =100 cm Hip =125 cm
Waist:hip ratio = 0.80 Waist:hip ratio = 0.80

Fig 2 Misleading information provided by follow up of changes in
waist:hip ratio in woman followed over 20 years. Simultaneous
increase in waist and hip measurements means ratio is stable over
time despite considerable accumulation of visceral adipose tissue,
which would have been predicted from 20 cm increase in waist
observed over time. Thus, waist circumference provides crude index
of absolute amount of abdominal adipose tissue whereas waist:hip
ratio provides index of relative accumulation of abdominal fat

Després J P, Lemieux |, Prud'homme D: Treatment of obesity: need to focus on high risk abdominally obese patients.

BMJ. 2001 Mar 24;322(7288):716-20

045



Rank

WHR — ukazatel sexualni atraktivity zeny

c. desirability as a wife

The Female Shape

Less attractive

WHE. 0.72

WHE 0.85

“IThe most desirable between 0.6 - 0.75

Waist-lo-Hip Ralio


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj4ouXznpbZAhUNa1AKHQjaDvYQjRwIBw&url=http://www.electricphysique.com/perfect-female-body.html&psig=AOvVaw3CGua6d963SpmqSljHSgvp&ust=1518176473473391
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5vtbFn5bZAhXPJlAKHeKwDfoQjRwIBw&url=http://solarey.net/science-explains-attraction-hour-glass-shape/&psig=AOvVaw2mgXveD3H_X8YL8mhIKKHr&ust=1518176792739767
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwimk8WjoJbZAhUPmrQKHVVxBgoQjRwIBw&url=http://www.thepatternpages.com/learn-to-sew/2015/5/28/dress-for-my-body-shape&psig=AOvVaw3WwwbUOQ8V5Sg6OQriVeTc&ust=1518176909305865

Sex identification via waist-to-hip ratio

80%
70%
60% -
50%
40% m Male
30% ® Female
20%
10% 4

0% -

0.6 0.6 0.71 0.7 0.77 0.8 0.86 0.8 092 0.9

WHR

Percentage of Participants

Figure 2. The number and percentage of participants (N = 121) who identified each WHR as
mdicating a male or female.



Classification of obesity developed by the National Heart, Lung and Blood Institute task force, along with
the associateddisease risk with increasing BMI, waist circumference and waist to hip ratio.

Classification according to

BMI (kg/m?)

Underweight <185

Class

Disease risk for Type 2 DM, HTN

and CVD relative to weight and
waist circumference

Central Obesity
by Waist-to-Hip
Ratio

<88 cm >88 cm
(S35 in) (>35 in)
<102 cm >102 cm
d (540 in) (>40 in) d K

| Overweight 25.0-29.9

é

<

Increased

<

High

<

High

<

Very High

<

Obesity 30.0-349
Il
Obesity 35.0-399
Extreme
>
UL Obesity ey

Very High

<

Very High

<

(N
Oliveros E, Somers V, Sochor O, Goel K, Lopez-limenez F: The concept of normal weight obesity. Progress in cardiovascular diseases, 2014, 56, 426-43

Extremely

high

<

Extremely
high

<

- 18
3



METABOLICKY
SYNDROM



Metabolicky syndrom - kriteria

V soucasné dobé se pouziva tzv.,harmonizovana” definice MS, ke které se hlasi i nas Cesky institut metabolického
syndromu (CIMS, v., 0. s. 2010): pfitomnost tfi a vice z uvedenych péti rizikovych faktord znamena pfitomnost MS:

- obvod pasu pro abdominalni obezitu (zvoleny pro ¢eskou populaci)

-muzi 2102 cm

- zeny =288 cm

«TG=1,7 mmol/l nebo hypolipidemicka terapie

« HDL-cholesterol: muzi < 1,0 mmol/l, zeny < 1,3 mmol/l nebo hypolipidemicka terapie

- TK>130/ =85 mm Hg nebo antihypertenzni terapie

- glykemie nalac¢no > 5,6 mmol/l nebo porusena glukézova tolerance nebo diabetes mellitus 2. typu nebo lécba
antidiabetiky

° e 50



Obvod paze a lytka — kritéria pro malnutrici (dle testu MNA)

sPaze (AC): <21, 21-21,9, =22

aLytko (CC) <31, =31



Mereni telesneého
tuku, telesneho slozeni



Mereni koznich ras -
kaliperace



Meéreni koznich ras

= Rudzné typy kalipert

Bestuv:

AR Ry, i
] Py
- y'w ' 4 #y

o Q,10.20.00.40,50 8o
]

i

g

]

Plastic calipers. Courtesy of Wikipedia.

Harpendensky :

Metal Harpenden calipers. Courtesy of Baty International Ltd.



Mereni kozni rasy

= Meéreni s Bestovym kaliperem

METODIKA MERENIi KOZNiICH RAS
SKINFOLD MEASUREMENT METHOD

° ® 55



Casto méfené kozni Fasy

m Tricepsova

m  Supraspinalni = Subscapularni

° @54



BIA - Bioelectrical
Impedance analysis



BIA — Bioelektricka impedancni analyza

= Bioelektricka impedance zkr. BIA — metoda umoznuijici stanovit mnozstvi
beztukové télesné hmoty LBM; zaloZzena na méfeni odporu téla vuci stfidavému
elektrickému proudu odpor zavisi nepfimo umeérné na mnozstvi télesné vody.

|

58
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Inbody S10

e 59




Inbody S10







Inbody S10
BOdy COmpOSI' thn Analysis #Mineral Mass is estimated

Compartments Unit Measured Normal Range Total Body Water | Soft Lean Mass | Fat Free Mass Weight

Intracellular Water ¥ 233 20.6 ~25.2 23.3 38.4
Extracellular Water § 131 12.6 ~15.4 15.1 ' 491 518
Protein Mass ke 101 89~109 01 o ‘ GLG
Mineral Mass kg 3.29 3.10~3.80 329  [omeois 267
Body Fat Mass kg 9.5 7.1~142 9.5
SISOl ANBly S1S EETTEE 00 T
Faex i Measured  Normal Range 55 70 8 100 115 130 145 160 175 190 %
Weight ke 613  50.3~68.1 e— .3

70 80 90 100 110 120 130 140 150 160 %
Skeletal Muscle Mass kg 28.4 25.1 ~30.7 —— — — ) § 4

40 60 80 100 160 220 280 340 400 460 %
Body Fat Mass kg 9.5 7.1~14.2 o — — — )5

0 5 10 15 20 25 30 35 40 45
Percent Body Fat % 15.6 10.0 ~ 20.0 o — — | 56

10 15 18 22 23 30 35 40 45 50
BMI kg/m? 228  18.5~23.0 | ——— D §

% . Access Location

T Lot ot e | Under | MNomal | Over

Segmental Lean Analysis

Segment Unit Measured  Normal Range 40 60 8 10 115 130 145 160 175 190 %
Right Arm kg 3.08 2.38 ~3.22 [ 2.0

40 60 8 100 115 130 145 160 175 190 %
Left Arm kg 3.09 2.38~3.22 _._._._._3}09 | | ' . :

70 80 90 100 110 120 130 140 150 160 %
Trunk kg 24.0 203 ~2438 ——— — 240 | . . ,

70 8 9 100 110 120 130 140 150 160 %
Right Leg® kg 799  7.02~858  =meeee——i99 00000000

70 80 9 100 100 120 130 140 150 160 %

Left Leg kg 8.01 7.02 =~ 858 s s s s v 3. () |




Research ltems

Segmental Water Analysis ECWITEW Nutrition Index
_ Maasured Mormal Range Measurid Mormal Range Maasured Normal Range
Right Arm 240 199-~243 Total 0.392 0.36 ~0.39 BCM 334k 29.5~36.1
Left Arm 242 ¢ 199~243 Right Arm 0.381 0.36 ~0.39 EMC 267kg  2.54~3.10
Trunk 188 ¢ 158~194 Left Arm 0.388 0.36 ~ (.39 AC 29.6 cm d
Right Leg 6251 5.52~6.74 Trunk 0.393 0.36 ~ 0.39 AMC 26.7 cm -
Left Leg 627 ¢ 5.52~6.74 Right Leg 0393 036~0.39 | WaistGir  75.1em  Under 94.0
Left Leg 0.396 0.36 ~0.39 VFA 63.9cmt  Underl00.0
BEME 1488 keal -
TBW/FFM 741 % -
Body Water History O . o e s Ty
No DATE TIME WEIGHT ICW ECW TBW ECW/TBW TBW/FFM SRR G bl gt A
2 0001 1623 62.8 232 137 369 0372 737 S kHz | 2682 2650 23.8 2237 2156
3 090910 1145 650 246 154 400 0385 742 (| EBSe 203N S8 LSS £
4 0X0R09 1534 619 211 129 350 0369 T34 S0kHz| 2426 241.2 22.2 2001 197.9
5 000709 1047 648 230 146 376 0389 743 250 kHx | 215.1 217.2 200 183.2 1794
6 090612 1625 613 243 133 381 0363 734 500 kHz| 204.2 2090 203 1783 174.1
7 090602 11:02 641 241 148 388 0380 738 | MHz| 1910 200.7 237 1751 170.6
X SkHz| 95 %1 11 7.7 73
Blood Pressure “ sokiz| 256 208 15 185 173
Systolic 120 mmMg 20kHzl 329 245 12 138 133
Diagtolic 79 mmHg Phase SkHz| 25 24 32 24 23
Hearl Rate 70 bpm Anglemy SOkHz| 61 52 39 53 52
2w0kHzl 70 54 28 35 33
Gttt Ol by B Q. L0 AT Al deulntioned], (00RO 000 B A 100D
) 043



DALSI TECHNIKY



Vazeni ve vodé - hydrodensitometrie

Hydrodensitometer. Courtesy of Human Performance Lab, University of Wisconsin-La Crosse.
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DEXA — Dual Energy X-ray Absorptiometry

Whole Body Fan Beam Analysis

Image not for diagnostic use
TBAR2620
FS. 6800% -10.00%
Head assumes 17.0% brain fat

LEM 73.2% water

Region  Fat Lean+BMC Total  %Fat
(9) (9) (9) (%)

L Arm 12050 36853 48903 246
RAm 12039 39023 51062 236
Trunk 82468 317775 400242 206
L Leg 36830 113851 150681 244
RLeg 37944 117553 155498 244
SubTot 181330 625055 806386 225

Head 10874 41890 52764 206
TOTAL 192204 666945 859150 224



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4tbuI6_XYAhVRyKQKHa7wC40QjRwIBw&url=http://www.crossfitinvictus.com/blog/the-dexa-scanner/&psig=AOvVaw3YfGZSHPjgIHEuS05yrMeY&ust=1517062875600956

DEXA — Dual Energy X-ray Absorptiometry - principle

Detector (detects 2 tissue types - bone and soft tissue)

Very low radiation to patient.

= Collimator
1 (pinhole for pencil beam, slit for fan beam)

X-ray Source
(produces 2 photon energies with different attenuation profiles)

0467



BodPod —Air displacement plethysmography

Reference
Chamber

High Hagh Liw
Air displacement plethysmograph. Courtesy of Wikipedia. 0 0

Maoving diaphragm produces complementary
peessung changes in this chambers

° ® 48



Procento télesného tuku - diagnosticka kritéria

T ey
Zvysené (Overfat)

Nadmeérné (Obesity)

Oliveros E, Somers V, Sochor O, Goel K, Lopez-Jimenez F: The concept of normal weight obesity. Progress in cardiovascular diseases, 2014, 56, 426-433

<20 <30

20 - 25 30 - 35

> 25 > 35

Biospace: Standard body fat percent is 15 % (range 10 - 20) for men and 23 % (range 18 - 28) for women

Measured PBF corresponding to BMI cut-offs: (calagheret al.)

BMI

PBF males

PBF females

<25
<20 %
<32 %

25-30 > 30
20-25% > 25 %
32 -38 % > 38 %

Human Kinetics: htip://www.humankinetics.com/excerpts/excerpts/normal-ranges-of-body-weight-and-body-fat
This is an excerpt from Sport Nutrition, Second Edition, by Asker Jeukendrup, PhD, and Michael Gleeson, PhD

Table 13.1 Body fat percentages for males and females and their classification

ACE -(American Council on Exercise - ACE (2009) What are the guidelines for percentage of body fat loss?

Males Females Rating American Council on Exercise (ACE). Ask the Expert Blog. December 2, 2009.

2-10 8-15 Athletic

11-14 16-23 Good e -

15-20 24-30 Acceptable Essential fat 2-5% 10-13%

Pt = SN REEg Athletes 6-13% | 14-20%

=24 =37 Obese

Table 13.2A Body fat percentage forthe average population Fitness 14-17% 21-24%
Age Hiplaas Sl i Average 18-24% | 25-31%
Females 14-21% 15-23% 16-25% ; r
+

Males 9-15% 11-17% 12-19% S I




L ABORATORNI



Biochemicke vysetreni — sérove bilkoviny

Tezka Polocas

deficience

[g/1]

Transferin

Prealbumin

e71



Nutricni indikatory

e |dedni indikdtor nebo marker is sensitivni
and specificky vzhledem nutricnimu prijmu

Obvykle pouzivané “Nutricni indikatory™
o Albumin
o Pre-albumin
o Transferrin
o Retinol-vazaijici protein



Albumin

Synthesised in the liver

May be usetul indicator of nutritional status
INn “healthy” person.

Not a good indicator of protein status during
crifical illness (due to acute phase response)

Long half lite (14-20 days) and large body
pool — slow to respond to improvements in
clinical status



Factors Affecting Serum Albumin
Levels

Increased in:
o Dehydration, blood transfusions, exogenous albumin

Decreased in:

o Overhydration, hepatic failure, inflammation, infection, metabolic stress,
post-op, bed rest, pregnancy, nephrotic syndrome.



Pre-albumin

Also known as Transthyretin, thyroxine binding
protein.

Synthesised in the liver
Relatively short half life (2 days)

Negative acute phase reactant - 4 with
Inflammatory response

May be useful in healthy population



Transferrin and RBP

Transferrin
o Half life 8-10 days
o Poor correlation with nutrition status

o Involved with iron transport, influenced by iron
status

Retinol Binding Protein (RBP)

o Half life 12 hours

o Affected by renal function, Vitamin A and Zn
status

o Unreliable measure of nuftritional status



Usefulness of Selected Laboratory Tests for the Assessment of Nutritional Status

Nutrient Test Usefulness Availability* Comments
Protein Serum protein and Poor Available Reduced in liver and renal disease
albumin
Transferrin and Good Limited Reduced in infections
transthyretin
Nitrogen balance Good Research tool
Vitamin A Serum retinol Poor Limited Reduced with acute
Retinol binding Poor Limited phase response
protein
Vitamin D Plasma calcium Good Available May be first sign of deficiency
and phosphate
25 OH Vitamin D Good Limited
125 DT OH Vitamin D Good Limited
Folate Serum folate Good Available Reflects recent uptake
Red cell folate Good Available Reflects whole body status
Iron Serum ferritin Good Available Reduced with acute phase response
Bone marrow iron Good Limited
Serum iron and total Poor Available Reduced with acute
iron binding phase response
capacity
Zinc Plasma zinc Good Available Increased with acute infections
Plasma alkaline Poor Available
phosphatase
Copper Plasma copper Good Limited
lodine Thyroid function tests Good Limited

Adapted from refs. 26 and 27.

*Most of these tests are not available in primary care situations and will generally be available in regional hospitals. However, in
many developing countries they may only be available in specialist centres.



Half life of serum proteins

- Half life = 20 days
Albumln — Low in malnutrition, also in
infection, burns, fluid overload,

hepatic failure, cancer, nephrotic
syndrome.

T f : Half-life = 10 days
ransicrrin — Low in protein energy malnutrition, but

also affected by iron status

Half-life = 2-3 days

Prealbumin me——) Low in malnutrition, also in

infections, liver failure and
increased in renal failure

Positive acute phase reactant. Helps determine whether above proteins are
CRP reduced because of inflammatory process or due to inadequate substrate, as
in malnutrition.
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Pros and cons of serum nutritional markers

Pros and cons of serum nutritional markers

Nutritional marker Pros Cons
Albumin
* Ease of measurement Long half-life
* Low cost Decreased levels in
* Reproducibility infection, burns, fluid overload, hepatic failure, cancer and nephrotic syndrome
* Excellent predictor of surgical outcomes
» Consistent response to interventions
Transferrin
* Shorter half-life (8—10 dayz) = Besponds more rapidly to changes in protein status Influenced by several factors including liver disease. fluid status, stress and illness
Unreliable in the azzessment of mild malnutrition and itz response to nutritional intervention
Expensive
Prealbumin
* Half life of prealbumin (2-3 days) is much shorter than that of albumin, Levels may be increased in the setting of renal dysfunction, corticosteroid therapy
* Easily available Physiclogical stress, infection and hiver dysfunction can decrease prealbumin levels
* Expected to change more rapidly with changes in nutrient intalke
* Unaffected by hydration status
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CCC

The value of albumin as an indicator of chronic nutritional status

In short, it has none. Even the patholgists agree. Albumin is what one might call a "negative acute phase
protein”, and one's production of albumin is among the first frivolities sacrificed by the fascist austerity
measures of the hypercatabolic stress response. In critical illness, the serum albumin is not a reliable
measure of nutritional status, because (almost by definition) everybody in ICU is sufficiently unwell to have
a vigorous stress response, and markedly diminished albumin production. It is probably more related to the
severity of the illness (by magnitude of its decrease, rather like a magnitude of increase in the CRP).
However, it has seemed attractive in the past, because its production is also sacrificed in chronic

malnutrition, and it has a long halflife.

The value of prealbumin as an indicator of recent nutritional status

Prealbumin is perhaps slighly more useful than albumin as a means of assessing recent nutrition. Its halflife
is only 2 days, which means that its levels will fall rapidly if your stressed-out body has recently prioritised
the synthesis of CRP and fibrinogen. In fact, it seems prealbumin levels are inversely proportional to CRP.
So in ICU a single prealbumin level is probably meaningless. However, sequential measurements can be
used to assess the adequacy of nutritional support. There has been at least one study which has
demonstrated that for an ICU patient, an increase in prealbumin indicates that at least 65% of protein-energy

needs have been met.
° ® 80



Nitrogen balance/

Calculation of nitrogen balance

The equation for calculating nitrogen balance is as follows:

Nitrogen balance = (nitrogen intake) — (nitrogen loss)

Daily proteinintake (g)
Nitrogen intake = Nitrogen loss = (urinary urea nitrogen) + 4
6.25 (a fudge factor)

The urinary urea nitrogen can be measured by 24-hour urine collection This fudge factor accounts for
various unmeasurable urea losses

Obviously, the inconvenience of 24-hour urine collection and the wild inaccuracy of this tecnique have
limited its clinical use. The errors tend to overestimate intake and underestimate output, thereby leading to
falsely positive balances. Intake, after all, is dependent on a working gut (and who in the ICU can
confidently report one of those?). Urinary output can be measured, but what of sweat and faecal losses? And

what if the patient produces no urine? Don't get me started on nitrogen balance in dialysis.

) e8]
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Hodnoceni vyzivového stav déti — percentilové grafy BMI

Body Mass Index (BMI) (O - 18 rok() Body Mass Index (BMI) (O - 18 roki)
Body Mass Index (BMI) (0 -18 years) Body Mass Index (BMI) (0 - 18 years)
Chlapci / Boys Divky / Girls
ikg!mzl 1Kg,-’r1".;}
Percentil Percantil
30 30
29 - 29 o
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Vék (roky) / Age (years) Viék (roky) / Age (years)



Hodnoceni vyzivoveho stav deti

Hodnoceni BMI a hmotnosti k télesné vysce podle percentilovych grafi
Classification of the child’'s growth by weight-for-height or BMI centile charts

Percentilové pasmo Hodnoceni
Centile channel Classification
97 < obézni / obese
90 - 97 nadmerna hmotnost / overweight
75-90 robustni / plump
25-75 proporcionalni / proportionate
10-25 stihle / thin
<10 hubene / underweight

Poznamka: Hodnoceni podle hmotnosti k télesné vysce nemusi nutné korespondovat s hodno-
cenim podle BMI.

Note: Assessments by weight-for-height and that by BMI may not correspond.
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Hodnoceni vyzivoveho stav deti

E’E Posuzovani ristu déti Ver. 2.3 ] -10] x|
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Hodnoceni vyzivoveho stav deti

HMOTNOST K TELESNE WVSCE

V praxi je vyuZivan percentilovy graf, ve kterém je na vodorovné ose uvedena stupnice
telesné vysky v cm a na svislé ose hmotnost v kg. Dité je zarazeno podle své vysky (délky)
bez ohledu na dosaZeny vék. Tento zpiisob hodnoceni télesné proporcionality je vyuZivan
zejména u nizSich vékovych kategorii.

BODY MASS INDEX (BMI)

BMi= hmotnost [kg]/ (télesna vyska [m])?

V poslednich letech se prosazuje pro hodnoceni télesnych proporci i u jedinci do 18 let
pfesto, Ze se jeho hodnoty u déti a dospivajicich vyrazn& méni s vékem. Z tohe divodu je
nutné pfi hodnoceni pomoci tohoto indexu vidy vychazet z percentilovich grafil.

METODIKA KONSTRUKCE

PERCENTILOVYCH GRAFU

Konstrukee ristovych grafii sebou pfinasi mnoho otazek. Proto zde ve strucnosti
upozorfiujeme na nékteré zakladni skutegnosti:

Pro konstrukci grafii hmotnosti, hmotnosti k télesné viySce a BMI byla pouZita
data ziskana v prubghu 5. CAV 1991, ostatni grafy byly konstruovany na zakladé
idajii 6. CAV 2001. Divodem naSeho rozhodnuti je skutednost, e se za
poslednich 10 let zvySil podil jedinci s nadvahou, a zejména obéznich.
Konstrukce grafi na zaklade aktualnich dat by znamenala pesun hranice
nadvahy (30. percentil BMI) a obezity {97. percentil BMI) k vyS5im hodnotam, tj.
doslo by ke ,zméké&eni” doposud uZivanych referenénich iidajii.

Zasadni otazkou pfi konstrukci percentilovych grafii je pouZity matematicky
model. Siroké moznosti vipodetni techniky prinaseji stalé zdokonalovani a
rozdirovani vhodnych metod pro konstrukei grafii. Pfesto, Ze poéet méfenych
déti v prilb&hu celostatnich antropologickych vizkumii v Eeske republice je ve
svité zcela ojedinély, bez koneéného vyrovnani percentiloviych kiivek pomoci
matematickych metod se neobejdeme. Abychom se pfibliZili metodikou
konstrukce grafii nejpougivan&j$im metodam, pouZili jsme tzv. LMS metodu (T. J.
Cole: The LMS method for constructing normalised growth standards. European
Journal of Clinical Nutrition, 1991, 44: 45 - 60). e87



Hodnoceni vyzivoveho stav deti

Pro vSechny rozméry je pocitano Z skore (s.d. skore), které je, zjednodusené feceno,
vyjadrenim odchylky naméreného iidaje od hodnoty odpovidajici 50. percentilu v jednotkach
smeérodatné odchylky.

Veskeré vypocty jsou v grafech zobrazeny v ramechu, ktery se zobrazi najetim kurzoru na
bod znazornujici dané méfeni, dale v tabulce pii tisku grafu mebo v tabuice dat.
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MID-UPPER ARM CIRCUMFERENCE (MUAC) MEASURING TAPES

An accurate way to measure fat-free mass is to measure the Mid Upper Arm Circumference
(MUAC). The MUAC is the circumference of the upper arm at the midway between the shoulder
tip and the elbow tip on the left arm. A low reading indicates a loss of muscle mass.

MUAC is a good screening tool in determining the risk of mortality among children, and people
living with HIV/AIDS. MUAC is the only anthropometric measure for assessing nutritional status
among pregnant women. It is also very simple for use in screening a large number of people,
especially during community level screening for community-based nutrition interventions or
during emergency situations.

MUAC is therefore used as a screening tool for community based nutrition programmes. MUAC
is also used for screening target children and pregnant women for severe acute malnutrition
(SAM) and moderate acute malnutrition (MAM).
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MID-UPPER ARM CIRCUMFERENCE (MUAC) MEASURING TAPES

In May 2009, the Word Health Organization (WHO) and UNICEF issued a joint statement on WHO child
growth standards and the identification of severe acute malnutrition in infants and children. To reflect
this, a new standard MUAC tape (50145620 MUAC, Child 11.5 Red/PAC-50) was made available.

S0145620 MUAC, Child 11.5 Red/PAC-50
This is a new item. It was created in order to support implementation of the new standards (see above).

Cut-off points of S0145620:

Red: 0-11.5 cm
Yellow: 11.5cm -12.5cm
Green: lfrom 12.5cm
S0145620

t
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MUAC in children

1 LOCATE TiP OF SHOULDER 2TIP OF SHOULDER 4 PLACE TAPE AT TIP 6 MARK MIDPOINT
3 TIP OF ELBOW OF SHOULDER

§ PULL TAPE PAST
- __TIP OF BENT FLBOW

ARM CIRCUMFERENCE “INSERTION™ TAPE

Q

7 CORRECT TAPE
TENSION |

8 TAPE TOO TIGKHT

Figure 5.8 Measuring MUAC. (Source: UNICEF, 1986, How fo weigh and measure

®  children: assessing the nutrition status of young children)
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Arm and Calf circumferences cut-offs
Arm (AC, MAC, MUAC):

= Children: <11 5 cm — severe malnutrition (severe wasting)
> 11.5-12.5 — yelow range

« Adults: | ow MAC = < 24 NICSE
> <21 cm-red
. 21-23-
yelow

Calf (CC): > <31 cm — manutrition

> >31-0K

Mid-arm and calf circumferences (MAC and CC) are better than body mass index (BMI) in predicting health status and mortality

risk in institutionalized elderly Taiwanese.
Arch Gerontol Geriatr. 2012 May-Jun;54(3):443-7.

Mid-arm and calf circumferences are stronger mortality predictors than body mass index for patients with chronic
ebstructive pulmonary diseaselnt J Chron Obstruct Pulmon Dis. 2016; 11: 2075-2080. ®92



Standardizovane testy



Standardizovane testy k hodnoceni nutricniho stavu
hospitalizovanych pacientu

MNA, MNA-SF - Mini Nutritional Assessment

SGA Subjective Global Assessment (popt. verze PG-SGA ,Patient

Generated®)

NRS - Nutritional Risk Screening

MUST — Malnutrition Universal Screening Tool

Nottinghamsky dotaznik
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MNA — Mini Nutritional Assessment

Screening:

=  Snizeni pfijmu potravy za uplynulé 3 mésice vlivem nechutenstvi a zazivacich problémi
= Ubytek vahy na posledni 3 mésice

= Mobilita Vyhodnoceni screeningu:
= Psychicky stress, zavazné onemocnéniza uplynulé 3 mésice 0-7: Podvan

= Neuropsychické poruchy nebo potize (demence nebo deprese) 8-11: V riziku podvyZivy

= BMI (<19, 19-20.9, 21-22.9, >23) 12-14: Norm. vyz. stav
Hodnoceni:

Celkove:

=  Sobéstacnost - zije samostatné?
= Uzivani Iéki - vice nez 3 predepsané léky denné
= Chronické kozni defekty

Stravovani:

= Pocet plnohodnotnych jidel denné

= Prijem bilkovin

= Pfijem ovoce nebo zeleniny

=  Pfijem tekutin

= Sobéstacnost v pfijmu stravy (sam, s dopomoci, nutno krmit)

Vlastni hodnoceni zdravi a stavu vyZivy:
= Jak hodnoti svij stav vyzivy

= Jak vnima sviij zdravotni stav v porovnani s vrstevniky Celove vyhiodnoceni - body

screeningu + body ,Hodnoceni*:
Antropo méreni — 2 hodnoty: <17: Podvyziva
= Obvod paze (<21, 21-21.9, 222) 17-23.5: V riziku podvyZivy
e= Obvod Wtka (<31, 231) 24-30: Norm. vyz. stav
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MNA
(Mini Nutritional

Assessment)

Vypine casl screening um, Ze dopinie prisiusnou Nodnolu Ao rameckl. nodnoty seciele. Je-ll Vysiedek 11 Nebo mene, poxracujie v casl
Hodnoceni.

Screening

A

Snizil se pfijem potravy u pacienta za uplynulé 3 mésice
vlivem nechutenstvi, zaZivacich problému

(véetné potizi se Zvykanim nebo polykanim)?

0 = zavazné nechutenstvi/vyrazné snizeni pfijmu stravy

1 = mimé nechutenstvi/mimeé sniZeni pfijmu stravy

2 = 7adné nechutenstvi/bez sniZeni pfijmu stravy L]

Kolik pinohodnotnych jidel ji pacient denné?
0=1jidlo

Ubytek vahy za posledni 3 mésice

0 = dbytek vahy vétsi neZ 3 kg

1= nevi

2 = Ubytek vahy mezi 1 a 3 kg

3 = Zadny tbytek vahy ]

(2]

Mobilita

0 = upoutany na IiZko nebo invalidni vozik — imobilni

1 = schopen vstat z IiZkavinvalid. voziku, chiize pouze s
dopomoci

2 = samostatna chlze bez omezeni =]

1 =2jidla
2=3jidla [
Vybrané hodnoty pro prijem bilkovin:
«  Alesporfi jedna porce miéEnych vyrobk(
(mléko, syr, jogurt) denné anog neQ
+  Dvé& nebo vice porci lusténin nebo vajec
tydné anod nen

«  Maso, ryby nebo driibeZ kazdy den ano.d neQ

0,0 = jediodpovéd ano pouze 1x
0,5 =jei odpovéd 2x ano
1,0 =je-li odpovéd 3x ano

.=

Konzumuje pacient dvé nebo vice porci ovoce anebo
zeleniny denné?

0=ne 1 =ano

Trpél pacient béhem uplynulych 3 mésicu psychickym
stresem nebo zavaznym onemocnénim
O=ano 2=ne L]

Neuropsychické poruchy nebo obtize

0 = vaZna demence nebo deprese

1 = mima demence

2 = Zadné psychické problémy ]

Kolik tekutin (voda, dzus, kava, éaj, miéko, ...) vypije
pacient za den?

0,0 = méné nez 3 Salky

0,5=3az 5 salkd

1,0 = vice neZ 5 &alka

0.0

Body Mass Index (BMI) = (vaha v kg) / (vyska v m)?

0 = BMI niZsi neZ 19

1=BMI od 19 a niz5i nez 21

2 =BMI od 21 a nizsi nez 23

3= BMI 23 nebo wysi O]

Prijem stravy

0 = pacienta je nutné krmit

1 = pacient se naji s dopomoci

2 = pacient se naji zcela samostatné

Jak hodnoti svuj stav vyzivy pacient?

0 = hodneti se jako podwyZiveny

1 = neni si jisty stavem wyZivy

2 = hodnoti svij stav wZivy jako bez problémi

Vysledek Screeningu = souéet boda 0]
(mezisoucet max. 14 bod))

12 aZ 14 bodi:

normalni vyZivovy stav

8 aZ 11 bodir: v riziku podvyZivy
0 aZ 7 bodl: podvyZiveny/a
Pro obsahlejSi vySetieni pokracujte s otazkami G-R

Hodnoceni

G

Zije pacient samostatné (nikoliv v socialnim nebo
zdravotnickém zafizeni, napf. domov pro seniory,
nemocnice, LDN)

1=ne D=ano |

V porovnani se svymi vrstevniky, jak vnima pacient svuj
zdravotni stav?

0,0 = ne tak dobry

0,5 = nevi

1,0 = stejné dobry

2,0 =lepsi

0.0

Stredni obvod paze v cm (meri se ve stfedu vzdalenosti
mezi akromialnim vybézkem lopatky a loketnim vybézkem
na nedominantni konéetiné — na levé u pravaka a naopak)
0,0 = mensinez 21

0,5=21aZ22

1,0 = 22 nebo vétsi

...

UzZiva pacient vice nez 3 pfedepsané Iéky denné
0=ne 1=ano L]

Obvod Iytka v cm (méfi se v nejSirsim misteé)
0 = mensi nez 31
1 = 31 nebo vétsi

O

Hodnoceni — soucet (max. 16 boda)

Prolezeniny nebo koZni defekty
O=ne 1=ano L]

Ref.: Vellas B, Villars H, Abellan G, et al. Overview of the MNA® — Its History
and Challenges. J Mut Health

Aging 2008; 10:456-485. Rubenstein LZ, Harker JO, Salva A, Guigoz Y.,
Vellas B. Screening for Undernutrition

in Geriatric Practice: Developing the Short-Fom Mini MNutritional Assessment
(MMA-SF). J. Geront 2001; 58A:

M368-377. Guigoz Y. The Mini-Nutritional Assessment (MMAS) Review of
the Literature — What does it tell us?

J. Mutr Health Aging 2006; 10:4686-487_
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Celkove hodnoceni — soucet

Vysledek Screeningu

Hodnota miry podvyZivy

24 az 30 bod( ] normaini wZivovy stav
17 az 23,5 bodu v riziku podvyZivy
Méné nez 17 bodd L] podvyZiveny/a

no.g

0.d

Oo.d



MNA - SF

(Short Form)

Senzitivita MNA-SF = 97,9 %,

specificita = 100 %
diagnosticka presnost = 98,7 %.

Last name: | | First name: |

Sex:l |Age: | |Weight, kg:l | Height, cm: | |Date: |

Complete the screen by filling in the boxes with the appropriate numbers. Total the numbers for the final screening score.

Screening

A Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or

swallowing difficulties?

0 = severe decrease in food intake

1 = moderate decrease in food intake
2 = no decrease In food intake

B Weight loss during the last 3 months
0 = weight loss greater than 3 kg (6.6 Ibs)
1 = does not know
2 = weight loss between 1 and 3 kg (2.2 and 6.6 Ibs)
3 = no weight loss

(9]

Mobility

0 = bed or chair bound

1 = able to get out of bed / chair but does not go out
2 = goes out

D Has suffered psychological stress or acute disease in the past 3 months?
0=yes 2=no

E Neuropsychological problems
0 = severe dementia or depression
1 = mild dementia
2 = no psychological problems

F

==

Body Mass Index (BMI) (weight in kg) / (height in m)? |:|
0 = BMI less than 19

1 =BMI 19 to less than 21

2 = BMI 21 to less than 23

3 = BMI 23 or greater

IF BMI IS NOT AVAILABLE, REPLACE QUESTION F1 WITH QUESTION F2.
DO NOT ANSWER QUESTION F2 IF QUESTION F1 IS ALREADY COMPLETED.

F2 Calf circumference (CC) in cm
0 = CC less than 31
3 = CC 31 or greater

Screening score
(max. 14 points)

12-14 points: El Normal nutritional status
8-11points: [ ]|  Atrisk of malnutrition
0-7 points: D Malnourished

Save
Print

Reset




Recommendations for Intervention

MNA® Score

RESCREEN

» After acute
event or illness

- Once per year
in community
dwelling elderly

« Every 3 months in
institutionalized
patients

| ‘ 4
At Risk

of Malnutrition
(8- 11 points)

|
— ="

No Weight Loss Weight Loss
MONITOR TREAT
» Close weight = Nutrition
ronitoring intervention
- Rescreen - Diet enhancement
every 3 months - Oral nutritional
supplementation
(400 kcal/d)!

- Close weight
manitoring

- Further in-depth
nutrition
assessment

1. Milne AC, et al. Cochrane Database Syst Rev. 2009:2:.C0O003288
2. Gariballa 5, et al. Am J Med. 2006;119:693-699
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SGA — Subjective Global Assessment
Obsahuje 3 okruhy:

¥ Anamnéza
» Zména télesné hmotnosti
» Zmeéna pfijmu potravy
» Gastrointestinalni symptomy
» Funkéni vykonnost

B Fyzikalni vysetreni

» Ztrata podkozniho tuku

» Ubytek svaloviny

» Otoky

» Ascites

W Celkové subjektivni hodnoceni
» Dobfre ziveny (A)
» Mirné podvyziveny (B)
» Tézce podvyziveny (C)

Jednotlivé polozky dotazniku nejsou bodové ohodnoceny, protoze se jedna o subjektivni hodnoceni.
Vysledky anamnézy a fyzikalniho vysetfeni jsou shrnuty v tzv. celkovém subjektivnim hodnoceni. 4



SGA — Anamnéza
Nutri¢ni prijem
1. Beze zmény, adekvatni

2. Neadekvatni - trvani neadekvatniho pfijmu

3. Nutri€ni pfijem v uplynulych 2 tydnech:
adekvatni_ zlepSeny, ale ne adekvatni_ zadné zlepSeni nebo neadekvatni___

Hmotnost obvykla vaha aktualni vaha

1. Zména béhem poslednich 6 mésici zménav kg _
<5% ztraty nebo stabilni  5-10 % ztraty bez stabilizace nebo zvySeni > 10% a pokrac.

Jestlize vySe uvedené neni znamo, byl subjektivni pokles hmotnosti béhem uplynulych 6 mésicu?
zadny nebo maly Mirny zavazny
2. Vahova zména béhem poslednich 2 tydnGi  mnozstvi v kg (pokud znamo)
zvyseni beze zmény shizeni
Sym ptomy (ovliviujici pfijem potravy)
1. Bolest pri jidle Anorexie Zvraceni Nausea Dysfagie Prdjem
Dentalni problémy  Rychle plnost Zacpa
2. Zadné Obcasné/malé/malo Stalé/tézké/mnocetné
3. Symptomy v uplynulych 2 tydnech
Vymizeni symptomla  ZlepSeni  Stejné nebo zhorseni



Anamneéza
Funkcni kapacita (Unava a progresivni ztrata funkce)

1. Zadna dysfunkce
2. Snizena kapacita; délka trvani zmény

Potize s mobilitou /normalnimi aktivitami Na luzku / voziku
3. Funkéni kapacita v poslednich 2 tydnech
ZlepSena Beze zmény Pokles
Fyzické vysetreni
Ztrata télesného tuku Ne Mala / mirna Tézka
Ztrata svalu Ne Mala / mirna Tézka
Pfitomnost edému /ascitu Ne Mala / mirna Tézka
SGA hodnoceni
A Dobfe ziveny B Lehce/mirné podvyziveny C Tézce podvyziveny
Normalni Jista progresivni nutri¢ni ztrata Znamky ubyté (wasting) a

progresivnich symptomu

Prispivajici faktor
KACHEXIE SARKOPENIE

(Tukova a svalova ubyt (wasting) vlivem nemoci (Snizena svalova hmota a sila)
a zanétu)



SGA — Subjective Global Assessment Guidance for Body Composition
Podkozni tuk (ztrata)

Pod oCima Mirné vyklenuta oblast Ponékud vpadly vzhled, Prazdny vzhled, propadlina,
mirné tmavé kruhy tmavé kruhy
Triceps Velky prostor mezi prsty Néjaka tloustka tukové Velmi maly prostor mezi

tkané, ale ne dost. Volna

prsty, nebo se dotykaji.

kaze.

Zebra zjevna, ale
mezizebri neni vyznaceno.
Hreben kycelni kosti
ponékud vycniva

Hrudnik je plny, zebra
nevystupuji. Malé ¢i zadné
vycnivani kycel, hiebene

Zebra, dolni ¢ast zad, boky Mezizeberni prostory jsou
velmi zjevné. Hreben

kycelni kosti velmi vyéniva

Ztrata svalu

Spanek Dobre definovany sval Mirna vpadlina Vpadly

Klicni kost U muzd neni viditelné, u Zen
muze byt vidét, ale nevycnivat

Néjaka protruze, nemusi
byt po celé délce

Vycnivajici kost

Rameno

Lopatka/zebra

Quadriceps

Mezikostni svaly mezi

palcem a ukazovakem
(zadni strana ruky)

Zaoblené
Kosti necnéji, nejsou
prohlubeniny

Dobre definovany

Svaly vycnivaji, mohou byt
ploché u zen

Neni hranaty vzhled,
akromion muze lehce
vycnivat

Mirné vpadliny nebo kosti
mohou lehce vyc¢nivat; ne
vsude

Vpadlina /atrofie
medialné

Lehce vpadlé

Hranaty vzhled, kosti
vycnivajici

Kosti vycCnivajici, vyrazné
prohlubeniny

Vycnivajici koleno, tézké
vpadliny medialné

Ploché nebo vpadlé oblasti



SGA — Subjective Global Assessment

Zadrzeni tekutin

Otoky Bez zndmek Otoky nohou az ke kolentm, Otoky $ifici se nad kolena,
u lezicich mozny sakralni sakralni edém u leZicich, mGz
edem byt i generalizovany edém
Ascites Chybi Pfitomen (mUze byt vidét pouze zobrazovacimi metodami)

Subjektivni globalni hodnoceni

A - Dobfre ziveny B - Mirna podvyziva C - Teézka podvyziva

W Neni pokles prijmu W Jednoznacné snizeni W Tézky deficit pfijmu
potravy/Zivin; prijmu potravy/Zivin; potravy/Zivin;
W < 5% poklesu hmotnosti; W 5%-10%ni pokles ®  >10%ni pokles hmotnosti,
hmotnosti bez stabilizace ktery pokracCuje;

®  Zadné/minimalni znamky nebo pirtstku:

podvyzivy; W Vazneé priznaky podvyzivy;
> . . e W Jsou znamky podvyzivy; .
W Zadny funkcni deficit; y poavyzivy W Zavazny funkéni deficit;
N e e e W Mirny funkéni deficit nebo
svalové¥1moty e Areen ® Nebo: Nedavné vyznamné

zhorSeni zjevnych znamek
W Mirna ztrata tuku a/nebo ztraty tuku a/nebo svald

svall



NRS 2002 - Nutritional Risk Screening

Pouzitelnost a uziteCnost NRS je zalozZzena predevSim na moznostech predvidatelnosti
hrozici malnutrice, spolehlivosti a na moznostech Sirokého pouziti v praxi.

Dotaznik je sloZzen ze dvou ¢asti, a to z tzv. primarniho (inicialniho) screeningu a ze
stanoveni rizika vyplyvajiciho ze zakladni choroby a jeji 1€Cby.

Inicialni screening:

» hodnota BMI v souvislosti s vékem pacienta
» procentualni vyjadreni zhubnuti v poslednich 6 mésicich
» procentualni, resp. pomérové vyjadieni celkového pfijmu stravy za den proti

vvvvvv

Definitivni nutricni rizikovy screening vznika tim, ze se k vysledku primarniho screeningu
(pfevedeného pomoci prevodni tabulky do bodové skaly 0-3) pfidava hodnoceni vlivu
zakladni choroby a planované IéCby na nutricni stav (pfiCteme dalSi 0-3 body podle
definovanych kritérii).

Celkové skére NRS pak nabyva hodnot na skale 0—6 bodu.

U nemocnych s hodnotou NRS 3 body a vice je nutno pfi vSech diagnostickych a
léCebnych postupech brat v dvahu zvySené riziko podvyzivy. U takového pacienta je pak

neprijatelné napr. hladoveni pred vySetrenimi, pred operaci.
(]



NRS 2002 - Nutritional Risk Screening

Tab. 1: Pocatecni screening

1 Je BMI<20,5? Ano Ne
2 Doslo k nechténé ztraté hmotnosti béhem poslednich 3 mésic?

3 Doslo k omezeni mnozstvi pfijimané stravy za posledni tyden?

4 Je pacient vazné nemocen? (napf. pfijem na JIP)

ANO: Jestlize je alespon na jednu otazku odpovézeno ,,ANO” provedte ,Finalni screening” v tab.2.
NE: Jestlize je odpovéd na viechny otazky ne, screening se opakuje v tydennich intervalech. Jestlize se u pacienta
planuje napf. vétsi operace, naplanuje se preventivni nutriéni péce k zamezeni souvisejiciho rizikového stavu.

Tab. 2: Finalni screening

NarusSeny vyZivovy stav

Zavainost nemoci (= zvySeni poZadavkii)

Neni Normalni vyzivovy stav Neni Normalni nutriéni pozadavky

Skore 0 Skore 0

Malo Hm. ubytek > 5% za posledni 3 mésice, nebo Malo Fraktura kréku femuru, chronicka nemoc

Skére 1 pfijem stravy pod 50 -75 % normalniho pfijmu v | Skére 1 s akutni komplikaci, cirhdza, onemocnéni GIT,
poslednim tydnu mensi op. vykon, maligni nador, chronicka

obstrukéni plicni nemoc, chronicka hemodialyza

Stredné Hm. Ubytek > 5% za posledni 2 mésice, nebo Mirna, Rozsahly op. vykon, pneumonie,

Skére 2 BMI 18,5-20,5 + celkové naruseny stav, nebo skdre 2 tézké infekce, endokarditida, malignita s kom.
pfijem stravy 25—-60% normalniho pfijmu v terapii
poslednim tydnu

Tézce Hm. Ubytek > 5% za posledni mésic (>15% za 3 | Tézka, Poranéni hlavy, akutni CMP,

Skére 3 mésice) nebo BMI < 18,5 +naruseny stav nebo | Skére 3 dekompenzovana ICHS, polytrauma, rozsahla
pfijem stravy < 25% normalniho pfijmu popalenina, transplantace kostni diené, pacient
v poslednim tydnu v intenzivni péci

Skore: + Skoére: = Celkové skore

Vv W

Vék: pokud je pacientovi vice nez 70 let, pfi¢téte 1 bod k celkovému skore

Skdre 23; Pacient je v nutri¢nim riziku, je iniciovan plan nutri¢ni pece.
Skére < 3: Provadi se tydenni rescreening. Jestlize se u pacienta planuje napf. vétsi operace, naplanuje se preventivni
nutriéni péce k zamezeni souvisejiciho rizikového stavu.




MUST

Malnutrition Universal Screening Tool (MUST) je screeningovy nastroj vyvinuty Britskou spoleénosti
parenteralni a enteralni vyzivy k identifikaci dospélych, ktefi trpi podvyzivou, a téch, ktefi jsou v riziku
podvyzivy. Tento nastroj ma Siroké vyuziti v klinické praxi — od nemocnic az po komunitni péci.

Dotaznik MUST se sklada ze tfi klinickych parametrti, které jsou hodnoceny body v rozsahu 0,1 az 2.

- BMI
» Ztrata hmotnosti za poslednich 3-6 mésicu.

«  Uginek vlivu akutniho onemocnéni. Pokud nedoslo nebo pravdépodobné nedojde k zadnému pfijmu
potravy po dobu vice nez 5 dnu, celkové skore se navysi o 2 body

O bodu:

Nizke riziko podvyzivy. V nemocnicich je doporu¢ovano opakovat tento screening kazdy tyden, v domaci
péci kazdy mésic a v komunité kazdy rok.

1 bod:

Stredni riziko podvyzivy. V nemocnici je doporuéeno dokumentovat dietni pfijem a pfijem tekutin po
dobu 3 dn{i. Stejna doporuceni plati pro domaci péci. V komunité se opakuje screening za mésic a je-li to
nutné, zajisti se dietni poradenstvi.

2 avice bod:
Vysoké riziko podvyzivy. V nemocnici je zapotiebi kontaktovat nutri¢niho terapeuta. V domacia v
komunitni pé¢i plati stejna opatieni jako pro nemocnici.
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MUST — Malnutrition Universal Screening Tool

Krok 1 Skore
BMI kg / m?
>20 0
>30 (obézni) 0
18,5 -20 : A
< 18,5 2
Krok 2
Neplanovany pokles vahy v uplynulych 3-6 mésicich - %
<5% 0
5-10 % 1
>10 % - S
Krok 3
Efekt akutniho onemocnéni
Jestlize je pacient akutné nemocny a
béhem > 5 dnu nebyl zadny nutriéni
S . & v 2
prijem, nebo je nepravdépodobné, aby
by, 0 T
Krok 4
Celkové riziko malnutrice
Sectéte skore krokli 1+ 2 +3
Skére 0 Skoére 1 Skére 2 a vice

Nizké riziko

Stredni riziko

Vysoké riziko

Rutinni klinicka péce

V nemocnicich rescreening kazdy tyden, v domaci péci
kazdy mésic a v komunité kazdy rok.

Pozorovat

V nemocnici dokumentovat dietni pfijem 3 dny. Stejna
doporuceni plati pro doméci pééi. V komunité se opakuje
screening za mésic a je-li to nutné, zajisti se dietni

(PR R P

Lécit
V nemocnici je zapotfebi kontaktovat nutri¢niho
terapeuta. V doméci a v komunitni péci plati stejna
opatfeni
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MUST — Malnutrition Universal Screening Tool

Stepl + Step2 + Step3

BMI score Weight loss score Acute disease effect score
Unplanned : ] )
BMI kg/m? Score weight loss in If patient is acutely ill and
=20(=30 Obese) =0 past 3-6 months there has been or is likely
18.5-20 _— % Score to be no nutritional
; =5 =0 intake for =5 days
REES e ?iioo =; Score 2

If unable to obtain height and weight,
see reverse for alternative measurements
and use of subjective criteria ep

Overall risk of malnutrition

( Add Scores together to calculate overall risk of malnutrition )

Score O Low Risk Score 1 Medium Risk Score 2 or more High Risk

Step 5

Management guidelines

(" 0 kI 1 N ( 2ormore )
Low Risk Medium Risk High Risk

Routine clinical care Observe Treat”
¢ Repeat screening " ?Dcslrgent EFIELELW intake * Refer to dietitian, Mutritional
Hospital — weekly hor et Support Team or implement
ospital or care home local poli
Care Homes — monthly o powny.
Community — annually » [f improved or adequate ® Improve and increase
for special groups intake — little clinical overall nutritional intake
e.g. those >75 yrs concern; if no improvement * Monitor and review care plan
— clinical concemn - follow Hospital — weekly
local policy Care Home - monthly
e Repeat screening Community — monthly
Hospital — weekly * Uniess detrimental or no benamt
Care Home - at least monthly |5 expacted from nutritional
Community — at least every support e.g. Imminent death.

\ J \L 2-3 months j k

rMI nisk categories:

J
'\

* Treat underlying condition and provide help and s . y
advice on food choices, eating and drinking when * Record presence of obesity. For those with
necessary. underlying conditions, these are generally

* Record malnutrition risk category. controlled before the treatment of obesity.

\: Record need for special diets and follow local policy. J
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