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METABOAIZMO2

« OEPMIAA

« YAATANOPAKEZ/ MPQTEINEX/ AIMH

« AEPOBIO2Z/ ANAEPOBIOXZ




MPQTEINH

Néwn
o >TOMOYOG (TIEYivN)
« Kupiwg 12A0 (MpwtedoE)

e« TéNOG WG peadtnTa viioTLdog I'M PEPSI AND

I KNOW ITIII1)

Amoppodnon

« Y, kukAodopia
 'Hmap (oupia)

o JKEAETIKOL HUG, EVTEPO, VEPPOG, TIVEUOVAG

AmoBnkevon

 Mug
» 10kg

ATTWAELX

 'Evtepo, ovpa




HMEPH2ICQ)2

*0,8 gr/kg

1,2 gr/kg o&ela vooog

2 gr/kg MEO

«15% evepyeLlakNG oaTmavng (V2 dlaoTmaor, Y2 veoyAukoyeveon)
« 8577




YAATANOPAKA2

o 40% evepyelakng damdvng

« AmtoOrikeuon: rtap, UG (YAukayovo)

« 0% TIPOCANYN ‘ e€AvTAnon;

o MMEYN: oTOMA- 1,5 M AETITOU

o 2LEALKT)- TIAYKPEATIKT] CUUAACT), LVOOUALVN
« ATtoppodnon wg YAuko(n- o&eidwon;;

« KUkAog Krebs

« AvaepofLa

* YnepyAukalpic;




AITTO2

e 25-45% EVEPYELAKTIG OOTIAVNG
« Olo0dayog;

e 2TOMOYOG;

« 12)0 (CCK, secr, maykpeag)

e TEALKOC EIAEOC (TTOLO AAQC;)




[MTHI ' H ENEPI'EIA2

v'1 gr Aitoug: g kcal

v'1gr mpwTeLlvngG: 4 keal

vagrvoatavBpaka: 4 kcal (3,4 iv)

»Eykedarog: yhukoln

» Mug/ LUOKAPOLO: ALTTOG

» 2TIAGyXVa/ AEPUPIKO CUOTT A
apLVo&EQ




AY>ZAMNOPPOOHZH

[TOAYTPAYMATIAZ

EIAEO2
KAXEZIA-KAPKINOZX

MTX EMINMAOKEZ

El KAYMA

2HWH




YHOAOIN2MO2 HMEPH2ZIQN ANAT'KQN

e EkTipnon untoBpeioag/ kaye&iog/ anwAeglag Bapoug/ Kivouvou

« KateuBuvinpleg odnyieg- oplopol

e AVOAUTLKO LOTOPLKO
e MoV avrkel 0 aoBevric pag;
e EKTIMWIEVO OLACTN O OOLTIOG

o [dlautepOTNTEG KABE VOoou (SOS €1Ae0¢, duoamoppodnon, MTX
ETUTIAOKEG, oM\N)




YrtoBpewia- Kayeéia

» YoBpewia

AvsnapKr]q nmpocAnyYn/ omoppoq)r]cn/ aUENUEVN
EKKPLON BPETTIKWY CUCTATLKWYV

HAlKlwpEvol 30%
OykoAoyikoi -80%

» One is ‘undernutrition’—which includes wasting (low
weight for height), underweight (low weight for age)
and micronutrient deficiencies or insufficiencies (a lack
of important vitamins and minerals)

» The other is overweight, obesity and diet-related
noncommunicable diseases (such as heart disease,
stroke, diabetes, cancer)

* Kayeéia

ApPVNTLKO TIPWTELVLKO KOL EVEPYELOKO
LooQUy!1o, Ta oTrolat odpeilovTal 6TO
oUVOUAO O XONATIG EVEPYELOKTIG
TPOCANYNG KaL OLOTAPAYLEVOU
HueTaBoAlopOU

» Weight loss>5% over past 6 months (in absence
of simple starvation);
or

» BMI<20 and any degree of weight loss>2%;
or

» Appendicular skeletal muscle index consistent
with sarcopenia (male<7.26kg/m?;
female<5.45kg/m?) and any degree of weight
loss>2%




ESPEN Guideline
ESPEN practical guideline: Clinical nutrition in surgery™

Prevention and treatment of
malnutrition and low-intake
dehydration

v

Screening for low-intake
dehydration

v
R12QAll older persons fl independent of specific diagnosis
andinciuding also overweight 3 shall

routinely be screened for maln 3 vangated tool
in order to identify those with (risk of) malnutrition. (R5)

Assessment for
malnutrition

R13) A positive malnutrition screening shall be followed by
systematic assessment, individualized intervention, monitoring
and corresponding adjustment of interventions. (R6)

h 4

Ygs ‘—{ MEJJ ‘ N 77 b[ Periodic re-screening ]
X - 3
v S

|
U

Prevention of Treatment of Prevention and treatment of

malnutrition in general malnutrition in general malnutrition in case of specific diseases

| Society for Clinical Nutrition and Metabolism.




Nutrition disorders and nutrition
related conditions

Malnutrition/ Sarcopenia Overweight Micronutrient
Undernutrition and Frailty and Obesity abnormalities

+» Before the onset of either parenteral or enteral nutrition support,
electrolyte deficiencies should be corrected and the circulatory

volume carefully restored

¢ The energy intake should start at a maximum of 50% of planned
energy intake

Re-feeding
syndrome

*=hypophosphataemia
*=hypomagnesaemia
*=hypokalaemia
«=vitamin deficiency
«—fluid retention




AvOPpWTIOUETPLIKEC TIOAPAMETPOL

« Body Mass Index (BMI) !!!!

« Triceps Skinfold Thickness (TSF)

e Mid-Arm Muscle Circumference (MAMCQ)
« ASMI:Tpikedarot+Bpayiovag

Males

Females

Appendicular Skeletal Muscle Index { ASMI, kgjmzj [15] <7.26
ASMIL, kgfm? [24) <7
ASMI, kg/m? [17]°

DXA <7

BIA =7
Fat free mass index (FFMI, kg/m?) |8] <17
Appendicular lean mass (ALM, kg) | 25] =214
Appendicular lean mass adjusted for BMI = ALM/BMI [26] <0725

<525
<h

=54
<5.7
<15
<14.1
<0.591

DXA = dual energy x-ray absorptiometry, BIA = bioelectrical impedance analysis.

BMI = body mass index.




Bloynuikoi(-0pOAOYLKOL OEIKTEG

» AA\Boupivn: >50% mpwTeivng opov, <3 g/dL 30-day morbidity

e [TpoaABoupivn: <3 g/dL severe

Protein Molecular Weight Half-Life Reference Range

e Tpavodepivn

Albumin 65,000 20 days 3.30to 4.80 g per dL
Transferrin 76,000 10 days 0.16 to 0.36 g perdL

Prealbumin 54,980 2 days 16 to 35 mg per dL




ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community®

Phenotypic and etiologic criteria for the diagnosis of malnutrition.

Phenotypic Criteria®

Etiologic Criteria®

Weight loss (%)

=5% within past 6 months,
or >10% beyond & months

Low body mass index (kg/fm®) Reduced muscle mass® Reduced food intake or assimilation™ Inflammation® "

<20 if = 70 years, or Reduced by validated body  <50% of ER = 1 week, or any reduction Acute disease/injury™’

«22 if »70 years COMposition measuring for =2 weeks, or any chronic Gl condition  or chronic disease-related™”
Asia; technigques” that adversely impacts food assimilation

<18.5 if < 70 years, or or absorption®*

<20 if »70 years

T. Cederhalm et al. / Clinical Nutrition xxx (2018) 1-9



Thresholds for severity grading of malnutrition into stage 1 (moderate) and stage 2 (severe) malnutrition

Phenotypic Criteria 2

Weight loss (%)

Low body mass
2} b

index (kg/m

Reduced muscle mass <

Stage 1/Moderate
Malnutrition
(Requires 1 phenotypic

criterion that meets this grade)

5-10% within the
past 6 mo, or
10-20% beyond 6

mao

<20if <70 yr, <22 if
=70 yr

Mild to moderate deficit (per validated

assessment methods - see below)

Stage 2 /Severe Malnutrition
(Requires 1 phenotypic

criterion that meets this grade)

>10% within the
past 6 mo, or
>20% beyond 6

mo

<18.5if <70 yr, <20
if =70 yr

Severe deficit (per validated

assessment methods - see below)




» 2Lt D/W 5ogr Glu/Lt
> Calories

Risk screening

1

Diagnostic
Assessment

!

Diagnosis

!

Severity
Grading

At risk for malnutrition
e Use validated screening tools

¥

Assessment criteria

* Phenotypic
o Non-volitional weight loss
o Low body mass index
o Reduced muscle mass

« Etiologic
o Reduced food intake or assimilation

Disease burden/inflammatory condition

s 4

Meets criteria for malnutrition diagnosis
¢ Requires at least 1 Phenotypic criterion and
1 Etiologic criterion

4

Determine severity of malnutrition
s Severity determined based on Phenotypic
criterion




Huepnoleg avaykeg

- Baiolk0¢ MetaBoAtkOg PuBudc - Basal Metabolic Rate — BMR

E&iowon Harris-Benedict
« Avtpeg
BEE = 66 + (13,7 x Bapog o€ kg) + (5 x 'Yog oe cm) - (6,8 x HALkia o€ €11))
» Nuvaikec

« BEE= 65 + (9,6 x Bapog o kg) + (1,7 X 'YYog oe cm) - (4,7 X HAkia o€ €1n)




“ LuvoAwkn) Evegyeraxr) Aamavn - Total Energy Expenditure - TEE

TEE (kcal/day) = BEE x stress/activity factor

Stress or activity level

Factor

Bed rest

1.1

Minor surgery

Ambulatory

Infection

Fracture

Major surgery

Major trauma

Sepsis

Bums

Eveoyeraxn Aamtavn Hoeptag - Rest Energy Expenditure - REE




KATABOAIKO2 AEIKTH2

+ TlpwTteiveg: (0.8-2.5 g/ kg /24h)
H smtaokeix kaBopilletaxt x7O TO tooCUvyLo alwTov
1g N> toodvvapet e 6.25 g XTTOOO LN LEVWYV TIOWTETVWV

IooCVvyLo Nz = (towTeivn g/ 6.25) — (N2 ovoilag 24h + 4)*

22TOXOC dxTEN oM [GSTlKoO tooCvviov N2 4-6g ]

* TIA €0V TteQlTTAOKEG €& loWOELlg 08 TTADOAOYVIKES KATAOTAXOELS

Alpopd 6Toug puOLOVE TPOTEIVOGUVOESTC KOl TPOTEIVOAVGNG

There is no change in total body protein. This is the
normal state in an adult.




Nutrient: Dosing
Range

Sodwm: 60-200 mEq/d

Form

Sodium chlonde

Typical
Maintenance Dose

Sodium acetate

+

Sodium phosphate

Potasssum: 40-200 mEq/d

Potassium chloride

Potassum acetate

Potasssum
phosphate

Magnesium: 8-40 mEg/d

Magnesium sulfate

10 mEq

Calcwum: 10-35 mEg/d

Calcium gluconate

10 mEq

Phosphorus:
10-40 mMoV/d

| Prowided as
sodium or potas-
sium phosphate

As listed above

Chlionde and acetate

| Prowded as
sodium or potas-
sium salt

Dady dose needed
10 mantan acid-
base balance




ENAEIZEI2Z YITO2THPIZH2 ©PEWH2

»><60 eTWV >2 efOOUAdEC VvnoTElX

»>70-80 £TWV >1 fOOUAd VNOTELN

> MpoPAemtdpevn aottia yia tepLocOTEPO ATIO 5 PEPEG €AV UTIOOPETTIKOG
> MpoPAemtdpevn aoltia yla TEpLocOTEPO ATIO 7 LEPEG
> MNa aoBeveic MEO: apyilel 24-48 Wpeg LeTA TNV EloOywyN

> Eykoupatieg, o&eia kolAia, moAutpavpatiag, nroatikry/vePpLkn avemtdpkela, orjgn,
ueiCova emepfaon




OAOI 2ITIZH2

ENTEPIKH MAPENTEPIKH
« QuoloAoylkn katdmoon o Aduvapia/ avemapknig EVTEPLKN
o MpowBnon Tpodng « [pomapackevacpevn (cuotaon!)
« EAg0BepN 1 yaoTpeVTEPLKT) 000G? « ATtapoaitntn n 0dog yopriynong
o MEYN o Avtevodeielc;
» Artoppoénon

« Texvntn xopriynon




[MOTE NMAPENTEPIKH;

»>AdUVATN/ U EVOELKVUOUEVT 1 EVTEPLKT) 000G

> AVETIOPKTG N EVTEPLKT] (AOUVA LN ETIITEVENG OTOXOU PETA ATIO
7-10 LEPEG EVTEPLKNG)




ENTEPIKH 2ITI2H

ORO-NASO-
ENTERIC ROUTES

m—— Orp-Masogastric

NH2TIAA




2TOMAXO2x NHZTIAA

» Plvoyootpilkog kaBetnpag « Plvovnotidikog kaBetnpag

EvSoOoKOTILKA
e AladeppLKr] YOOTPOOTOMIO Z, AktivookoTiké o« Aladepuikr) vinoTidooTopia

. A '
Xelpoupyiké — vorta




Nasogastric tube

Nasoentericor jejunal tube

Jejunostomy tube

PEG tube




PEG tube

Jejunostomy tube




[NAEONEKTHMATA

« Evteplkdg dpaypds- evdoto&ivn- uiaia

« Htatikn Aettoupyia

« ATtoppOdNON




ANTENAEI=EI2Z ENTEPIKH2 2ITI2H2

o MpoBArjuata tortoBETnong-kaBrAwong

o ElAedC

o Aloppayia

o ALLOOUVOULKT) AOTABELN (TT.Y. UTIOYKOLULKO/ ONTITIKO GOK)
« Eviepikd cupiyyla

« AldTpNON

o ALAPPOLEG- UTIEPWOPWTIKA

e TpoOpQ

» Emtimedo ouveidnong




EITIIIIAOKEX Evtepoikng oitiong
Gastrointestinal (30-38%)

Abdominal cramping
Abdominal distension
Nausea and vomiting
Oesophageal reflux
Diarrhoea
Malabsorption

Gl bleeding

lleus

Mechanical (2-10%)
Rhinitis, otitis, parotitis
Pharingitis, oesophagitis
Pulmonary aspiration
Oesophageal erosions
Tube dislodgment

Tube obstruction

Perforation




[TAPENTEPIKH 2ITI2H

KENTPIKH OAEBIKH OAOZ NEPIOEPIKH OPAEBIKH OAOZ
(CVL) (PICC)

v TdayitiSa dAERa v Bpaytoviog pAEPa

v YTIoKA€(OLa v MnpLaia




~%
~

TplavAog
koBetrpag

/

1 QlUAOU
(arrow)




2KEYA2MATA- ANTAIE2

2YNOEZH-ZYZTATIKA-OEPMIAEZ TAXYTHTA-XPONOZXZ XOPHIMHZHX




OOPMOYAEZ

« 2Uvolo: 25-35 kcal/kg/day
+ Mpwreivn: 1,5 keal/kg/day Can you solve this ?

o +/- AT1OC (<20%)

 + MAUKkO(n




EMINAOKEZ MAPENTEPIKHZ 2ITI2H2

» Mechanical: occlusion, catheter removal,
improper rate, thromboses, pneumothorax.

* Infection: catheter related

 Metabolic: re-feeding syndrome, hyperglycemia,
fluid & electrolyte disturbance

* Organic system: hepatobiliary complication,
respiratory, cardiovascular, renal




REFEEDING SYNDROME

STARVATION/MALNUTRITION
i

GLUCONEOGENESIS
PROTEIN CATABOLISM E.G. MUSCLES
NEGATIVE PROTEIN BALANCE 1 CELL GLUCOSE UPTAKE

. T PROTEIN SYNTHESIS (ANABOLISM)

XS

WEIGHT LOSS
(OFTEN > 10% WEIGHT LOSS OVER A FEW MONTHS) INTRACELLULAR MOVEMENT OF PHOSPHATE, MAGNESIUM AND POTASSIUM

MAY RESULT IN HYPOPHOSPHATAEMIA, HYPOMAGNESAEMIA AND HYPOKALEMIA

4

L

WATER, VITAMIN AND MINERAL DEPLETION

(1 T UTILIZATION OF THIAMINE THAT MAY ALREADY BE LOW
MAY RESULT IN DEFICIENCY

REFEEDING ' .

¢ CLINICAL FEATURES OF THE REFEEDING SYNDROME

GLUCOSE MAJOR ENERGY SOURCE
Y

RELEASE OF PANCREATIC INSULIN

\)




MAIN PATHOPHYSIOLOGIC FEATURES OF THE REFEEDING
SYNDROME

Abnormalities of fluid balance

Abnormalities of glucose metabolism

Vitamin deficiency, e.g., vitamin B1 (thiamine)
Hypophosphataemia

Hypomagnesaemia

Hypokalaemia




PATIENTS AT PARTICULAR RISK FOR THE REFEEDING
SYNDROME

Kwashiorkor or marasmus
Anorexia nervosa
Chronic malnutrition, e.g., from carcinoma or in the elderly

Chronic alcoholism

Prolonged fasting

Duodenal switch operation for obesity
Hunger strikers

Oncology patients

Postoperative patients




Preoperative fasting from midnight is unnecessary in most
patients. Patients undergoing surgery, who are considered to
have no specific risk of aspiration, shall drink clear fluids until 2
h before anesthesia. Solids shall be allowed until 6 h before
anesthesia

In order to reduce perioperative discomfort including anxiety
oral preoperative carbohydrate treatment (instead of
overnight fasting, the night before and 2 h before surgery)
should be administered

It is recommended to adapt oral intake according to individual
tolerance and to the type of surgery carried out with special
caution to elderly patients.

When patients do not meet their energy
needs from normal food it is recommended
to encourage these patients to take ONS
during the preoperative period unrelated to
their nutritional status.

Perioperative nutritional therapy should also be initiated if it is
anticipated that the patient will be unable to eat for more than
five days perioperatively. It is also indicated in patients
expected to have low oral intake and who cannot maintain
above 50% of the recommended intake for more than seven
days.

Clinical Nutrition 40 (2021} 47454761




Take home messages..

e Screening

« E€aTopikevon

« Huepnola kaAuyn

e ATtotu)i0; EVOAAOKTIKT) 000G

« EVOOOKOTILKEG/ YELPOUPYIKEG TIPOCTIEAACELG YLO EVIOYUON




