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KRITIK HASTALIK & NUTRISYON

Kritik hastalik, enfeksiyon, travma veya
herhangi bir hastalik ile karakterize
yasami tehdit eden bir durumdur.

Nutrisyon;

Konak immdun yanitini moduile etmede,
Kas kutlesini korumada,

Katabolizmayi yavaslatmada ve

Gastrointestinal mukozal batinligin  ve

bagisikligin korunmasinda hayati bir rol oynar.
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Metabolic response to the stress of critical illness

J.-C.Preiser?®, C. Ichai?, J.-C. Orban? and A. B. J. Groeneveld3
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Fig1 Typicaltime course of the metabolic response to stress. ACTH, adrenocorticotropic hormone; TSH, thyroid-stimulating hormone; GH, growth
hormone; FSH, follicle-stimulating hormone; LH, luteinizing hormone. Italics stand for the released mediators or phenotypical changes.

British Journal of Anaesthesia 113 (6), 945-54 (2014)
e-SPEN, the European e-Journal of Chinical Nutrition and Metabolism (2008) 3, e192ee195




Journal of Multidisciplinary Healthcare Dove

5] REVIEW

Metabolism of Proteins and Amino Acids in SIRS Major trauma
.. . . . Sepsis Burn
Critical lllness: From Physiological Alterations to

Relevant Clinical Practice

Neuroendocrine response Inflammatory response

catabolic hormones T cytokines storm T
anabolic hormones.l

! | l

Skeletal Muscle AN Adipose tissue

Sympathetic response
catecholamine T

Lipolysis

Proteolysis
(lead to
" 7 muscle loss)

@ids and glycerol T

acute phase of critical illness: protein c jon.

Amino acids T

Figure | Metabolic response during

KAS KAYBI STRES HIPERGLISEMISI




Oxidative Stress
Jean-Charles Preiser
JPEN J Parenter Enteral Nutr 2012 36: 147 originally published online 1 February 2012
DOIL: 10.1177/0148607 111434963

The online version of this article can be found at:
http://pen.sagepub.com/content/36/2/147
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Fig 2 Different levels of the metabolic response to stress. Once a stressor has been sensed (green rectangle), systems/organs are activated. Med-
iators are released upon this activation and will increase catabolism andinduce a resistance to anabolic factors (pink ovals), resulting in changes in
EE, in the type of substrates used and in the body composition (orange owvals).
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Fig 3 Metabolic changes during stress. The liver produces large amounts of glucose, from glycogenesis and neoglucogenesis. Glucose will be
mainly used by non-insulin-dependent organs, while lipolysis will occur in fat tissue and proteolysis in muscles. FFA released by lipolysis are
highly susceptible to peroxidation by the ROS massively released after stress-induced mitochondrial dysfunction. Glycerol released from lipolysis
will be regenerated by the liver into glucose. Muscular proteolysis will release amino acids that will be recycled into glucose (mainly alanine and
glutamine) or degraded into urea or ammeonium. Lactate generated in hypoxic areas will be used by the liver to generate glucose by the Cori cycle.
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NUtrisyon Desteginin Guvenli Saglanmasi,

e NUtrisyon durumunun, risklerinin strekli olarak degerlendirilmesini
gerektirir.

* En aza indirilmis risk,
-Beslenmenin derhal baslatiimasi,
-Uygun besin miktarlarinin hedeflenmesi,
-Gastrointestinal sistem yoluyla motilitenin tesvik edilmesi ve

-Refeeding sendromu gibi yasami tehdit eden ciddi komplikasyonlarin
onlenmesi ile elde edilebilir.



Yogun Bakimda Malnutrisyon ve Yetersiz Beslenme

* Yogun bakim Unitesinde 48 saatten fazla kalan kritik hastalar
malnutrisyon riski altinda kabul edilir.

* Degerlendirme araci olarak NUTRIC-Skoru dnerilmistir.

* GLIM: Global Leadership Initiative on Malnutrition (Yetersiz Beslenme
Konusunda Kuresel Liderlik Girisimi)

e Laboratuvar testleri kritik hastalarda sinirli degere sahiptir.

* Biyoelektrik impedans, BT taramasi veya kas ultrasonu kullanilarak
yagsiz vlicut kutlesinin degerlendirilmesi yararl araclardir.



Physiologic Variable

Rectal Temp ("C)
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SOFA score o 1 2 3 a
Respiration
'(":fn)zH/g 'F 1O, | ~ 400 < 400 < 300 <200 < 100
SaO, / FIO, 21 142 - 220 67 -141 <67
Coagulation
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(10;‘)3/ > 150 < 150 < 100 < 50 < 20
mm
Liver
gy o <12 l 12-1.9 I 20-59 60-11.9 |>120
Cardiovascular
Dopa-
= Dopamine mine >
No MAP Dopamine < 5 Pl
Hypotension | hypoten- or dobutamine | = 2 of nor 1508,
sion <70 (@ny) epinephrine | norepi-
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> 0.1
CNS
Glasgow
Colaisctre I]S l13-14 |]0-'|2 |6-9 |<6
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S |<a2 s o [387 |nige
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Age

[ Var

Table 11 NUTRIC Score variables

NUTRIC score

APACHE Il

SOFA

Number of Co-morbidities 0-1

Days from hospital to ICU admusion [0 - <1

=
Ol=lophsl=Olwivi=lolivi~]lo

’ Associated with worse clinical conm (mortality, mnlmon).
# These patients are the most likely to benefit from aggressive
nutrition therapy
05 __llowScore | These patients have s low mainutrition risk.
. NUTRIC Score scoring system: If no IL-6 available*

High Score | » Associated with worse clinical outcomes (mortality, ventilation)
# These patients are the most likely to benefit from aggressive
nutrition therapy.
0-4 Low Score | # These patients have a low malnutrition risk.

NUTRIC Score'

Nutrition

LU LR RV U T R TH T

{(. Critical Care

ASPEN 2016



GLIM KRITERLERI

* Risk altinda durumun tanimlanmasini,

* Malnutrisyon siddetinin tani ve derecelendirilmesini iceren iki asamali
bir yaklasim icerir.
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ESPEN Guideline
ESPEN guidelines on definitions and terminology of clinical nutrition (!).-...,.,.M...u.

T, Cederholm ' °, R, Barazzoni ", I’ Austin 'Y, P, Ballmer ', G, Biolo “, S.C. Bischofr ',

C. Compher ' I, Correia ' ', T, Higashiguchi "', M., Holst ', G L. Jensen ', A, Malone "',
M. Muscaritoli ', 1. Nyulasi "', M. Pirlich ", E. Rothenberg ", K. Schindler ',

S.M. Schneider ', MAE. de van der Schueren 7, C, Sieber ', L. Valentini ', J.C. Yu ',

A. Van Gossum Y, I Singer ©

Table 1
Phenotypic and etiologic eriteria for the diagnosis of malnutrition, adapted from |9},
Phenotypic Criteria Etiologic Criteria
| oo ve 0 Welght loss (%) >5% within past 6 Reduced tood  50% of ER » | week,
G LI M e go re’ m a I n utrl SyO n ta n |S| months or >10% intake or or any reduction
P beyond 6 months assimilation”  for »2 weeks, or
|g| n e n a z any chronic Gl
condition

&8 . that adversely
e 1 fenoti ol k kriter ve f:;lt‘»:‘t‘ll:lfiz?‘d
or absorption

® 1 etiyolojik kriter gereklidir. Low body mass 3(2) :; i7700ys:,-‘:;:-|:. or Inflammation”  Acute disease/

Index injured,
(kg/m2) Asla: or chronic disease
<185 Il < 70 years, or related
<20 11 »70 years
Reduced Reduced by validated

muscle mass  body composition
measuring techniques’



Clinical Guidelines
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Stephen AL MeClave, MD' | Beth K. Tayior, RD, DON'"; Robert G. Martindale, MD, PhDY;

C. Dosing of EN

Question; What population of patients in the ICU setting
does not require nutrition support therapy over the first
week of hospitalization?

C1. Based on expert consensus, we suggest that
patients who are at low nutrition risk with normal
baseline nutrition status and low disease severity (eg,
NRS 2002 <3 or NUTRIC score <5) who cannot
maintain volitional intake do not require specialized
nutrition therapy over the first week of hospitalization
in the ICU,

|> 7 gﬁnl

C3. Based on expert consensus, we suggest that patients
who are at high nutrition risk (eg, NRS 2002 >5 or
NUTRIC score 25, without interleukin 6) or severely
malnourished should be advanced toward goal as
quickly as tolerated over 24-48 hours while monitoring
for refeeding syndrome. Efforts to provide >80% of
estimated or calculated goal energy and protein within
48-72 hours should be made to achieve the clinical
benefit of EN over the first week of hospitalization.

|24 - 48 saatI




Clinical Nutrition 38 (2019) 48—79
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ESPEN Guideline
ESPEN guideline on clinical nutrition in the intensive care unit )

Kritik hastahgin fazlar

Days 1-3 Days 4-7 Anabolism'

Acute
Phase

Early
Period

Acute
Phase

Late
Period

Late Phase

Or

Chronic
Phase




The concept of nutrition support for critically ill patients

Nutrition Screening  Unstable Surgery Vomiting
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Review

Indirect calorimetry in nutritional therapy. A position paper by the ®G055Mm
CALIC study group

Energy

Beslenme hesaplari
Ozellikle ilk 3 glin dogru degil

|

Overfeeding

Oshima et al Clin Nutr 2017

Total energy expenditure

Endogenous energy production

Days



Energy

Total enerji gereksinimi

enerji

| StipplementalPN }- R

--L--------------.

|
| EarlyEN r'--‘
U %
1 2 3 ) /
a s Days

Calorimetry
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KRITIK HASTADA ERKEN DONEMDE (6zellikle ilk 3
gtinde) NUTRISYONUN TAM HEDEFI

ASIRI BESLENME TEHLIKESI OLUSTURUR.



Zusman et al. Critical Care (2016) 20:367

DOl 10.1186/s132054-016-1538-4 Critical Care
Resting energy expenditure, calorie and @ oo

protein consumption in critically ill patients:
a retrospective cohort study

Oren Zusman ' 4=, Miriam Theilla®3, Jonathan Cohen®3, Iya Kagarﬁ‘z, Itai Bendavid? and Pierre Siﬁger2'4
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Zusman et al. Critical Care (2016) 20:367
Critical Care

DOl 101 186/ 13054-016-1538-49

RESEARCH Open Access
@ CrossMMarlk

Resting energy expenditure, calorie and
protein consumption in critically ill patients:
a retrospective cohort study

Oren Zusman ' T, Miriarm Theilla®=, Jonathan Cohen=7, llva Kagan~, ltai Bendawvid® and Pierre Singer—
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KRITIK HASTANIN ENERJI GEREKSINIMI
GUNDEN GUNE DEGISIKLIK GOSTEREBILIR.
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Indirect calorimetry as point of care testing )
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Whittle et al Critical Care (2020) 24:581
httpsy/doiorg/10.1186/513054-020-03286-7

RESEARCH LETTER

Critical Care

Open Access

Persistent hypermetabolism and

longitudinal energy expenditure in critically

ill patients with COVID-19

John Whittle!, Jeroen Molinger’, David MaclLeod’, Krista Haines?, Paul E. Wischmeyer?"@® for the LEEP-COVID

Study Group

Check for
updates

(b) Energy expenditure/data
Measured REE in absolute kCal/day (all patients) (median, IQR)
Measured REE kCal/kg actual BW (non-obese, BMI < 30) (median, IQR)
Measured REE kCal/kg actual BW (obese, BMI > 30) (median, IQR)
Measured REE kCal/kg adjusted BW (obese, BMI > 30) (median, IQR)
. Measured REE kCal/kg actual BW (all patients) (median, IQR) '
%(c) Clinical data

Use of prone positioning (%) (mean, sd) .
Use of paralysis with neuromuscular blocker (%) (mean, sd)

SOFA score (mean, sd)

............

a, patient characteristics; b, nutritional data for the first 3 weeks post-intubation; ¢, clinical care and outcomes data
BW body weight; BMI body mass index; REE resting energy expenditure, predicted REE via Harris-Benedict equation; AdjBW adjusted bodyweight, ABW actual body
weught obesity BMI > 30, non-obese BMI < 30, IQR interquartile range, SOFA Sequential Organ Failure Assessment, sd standard deviation .
Notes All obese subjects had BMI measures between 30 and 50. p values are for Kruskal-Wallis test




INDIREKT KALORIMETRE

ET = 3.9 x VO, + 1.1 x VCO,

ET : Enerji tuketimi (kcal/gun)
» VO, : O, tuketimi (L/dk)
VCO,: CO, uretimi (L/dk)

VCO2 x8.19

* Ates

* Hipotermi

* Titreme

* Ajitasyon

» Sedatif ajanlar, kas gevseticiler
* Non selektif beta blokerler

e Aktif sogutma

* Yas,cinsiyet, vicut kitelsi

* Beyin aktivitesi




proteins (g/kg/day)

Days 4-7

AN SR =
Phase

Late

Zanten et al. Critical Care (2019) 23:368
https:/doiorg/10.1186/s13054-019-2657-5

REVIEW

Nutrition therapy and critical illness:
practical guidance for the ICU, post-ICU,
and long-term convalescence phases

Arthur Raymond Hubert van Zanten'"®, Elisabeth De Waele®® and Paul Edrmund Wischmeyer®

Critical Care

Open Access

Period

Progressive Feading
(Prevent Overfeeding)

Early Mobilization

Calories

Set at 70% of
predictive equations or
100% of indirect
calorimetry

Target 1
Day 4 - 100%

Post Hospital
] Discharge

Exercise Rehakilitation 2
=
Increase to 125% of predictive Increase to 150% of predictive %
eqguations or 125% of indirect equations or 150% of indirect é_
calorimetry or 30 kecal/Skg/day calorimetry or 35 kcal/kg/day w1
Target 3 L=
Lt

Target 2 Convalescence Target

calories

Post ICU Target

Proteins

Minirmuwm protein intake 1.3
grfkg/day. NB: During enteral
nutrition target achieved is
lower (BO-85%) consider 1.5
grams/kg/day

Increase to 2.0-2.5 grams of
protein/kg/day. Consider
prolonged enteral nutrition,
oral nutrition supplements or
protein supplements

Increase protein intake to
1.5-2.0 grams of
protein/kg/day. Consider
prolonged enteral mutrition, oral
nutrition supplements or
protein supplements




YOGUN BAKIM HASTASI ASIRI BESLENMEDEN
KORUMAK ICIN YA INDIREKT KALORIMETRI
KULLANILMALI YA DA DENKLEMLERE GORE

HIPOKALORIK ALANDA KALINMALIDIR.



Yogun Bakimda Protein Kaybi Nedenler;

* Endojen substrat tGretimi ve . » -

glukoneogenez icin aminoasitleri

saglamak Uzere proteoliz
ge rge kl e§ i r proteolysis l

Anabolic
resistance

e Stress hormonlari ve aracilarinin
katabolik etkisi

* Prokatabolik sitokinler: IL6, IL10

ve CRP ' Sarcopenia Frailty
ICU acquired muscle

weakness
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Original article
Early high protein intake and mortality in critically ill ICU patients
with low skeletal muscle area and -density

4- -
rotein - Low SMA and low SMD Energy - Low SMA and low SMD
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wweiis er al. Critical Care 2014, 18:701
hipysccforum.conmJsconten /1856770 7

RESEARCH

Early high protein intake is associated with low
mMmortality anmnd energy overfeeding with high
mortality im mnon-septic Mmechanically ventilated

critically ill patients

‘c: CRITICAL CARE

Open Access

KALORI ALIMI

NON SEPTIC PATIENTS

PROTEIN ALIMI

50
45
40
35
30
25
20

15

Mortality (%)

10

>20% (n=509) 10 - 20% (n=83) 0-10% (n=72) No energy deficit
(n=62)

Energy deficit

Figure 3 Hospital mortality for cumulative energy deficit over the first 4 days of ICU stay for non-septic patients (n=726; P=0.053).
Reference is the measured resting energy expenditure of the patient. *F=0.012.

.

| *k |

Mortality (%)

o

0.810 1.01.2
Protein intake group (g/kg)

mAl  mNon-septic, non-overfed

Figure 4 Hospital mortality for all patients per protein intake group and for all non-septic and non-overfed patients per protein intake

group. *P =0008, **P=0.047.




Clinical Nutrition
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.\Q—IL Volume 23, Issue 2, April 2004, Pages 273-280

ORIGINAL ARTICLE
Muscle wasting and energy balance in critical illness

Clare L Reid @ b. ¢ .2 &= |jain T Campbell P, Rod A Little

 Kritik hastaliklarda katabolik strecin ilk haftasinda kas protein kaybi

* Uzamis kritik hastalikta ise yaygin olarak ortaya cikan kas atrofisi
olusur.

* Fiziksel egzersizler onemli




Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Acute Skeletal Muscle Wasting imn Critical lllness

e
Zudin A, Puthucheary, PMRCOCP: Jaikitry Rawal. PMRCS: Mark MocPhail, PhD: Bronwen Connmnolly., BSc: 0
Gamunu Ratnayalke, MRCP: Pearl Chan. MBEBS: Nicholas S. Hopkinson. PhD: Rahul Phadlke, FRCPath: Tracy Dew. MSc:
Paul s. Sidhu., PhD: Cristiana velloso, PhD: John Seymour, PhD: Chibeza C. agley. MSc: Anna Selby. PhD: o

Marie Limb, PhD: Lindsay M. Edwards, PhD: Kenneth Smith. PhD:; Anthea Rowlerson., PhbD:
Michael John Rennie, PhD; John Moxham, PhD: Stephen D. R. Harridge., PhD: Nicholas Hart, PhD;
Hugh E. Montgomery., MD

Figure 5. Measurements of Muscle Wasting During Critical lliness by Organ Failure
@ Single vs multiorgan failure Single vs multiorgan failure
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v 0 " " e ingle organ failure
33 Single organ failure Y m
g = E !E_ -104
= g ?:: = Multiorgan failure T A4
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1 2 3 4 5 [ 7 8 9 10 1 2 3 4 5 G 7 2 9 10
Time From Admission, d Time From Admission, d
Mo. of patients Mo. of patients
Single organ failure 15 14 15 15 Single organ failure 15 14 15 15
Multiorgan failure 47 43 45 47 Multiorgan failure
2-3 Organs 33 31 32 33
4-6 Organs 14 12 13 14

JAMA. 2013;310(15):1591-1600. doi:10.1001/jama.2013.2/848I



Roeview

Prognostic value of sarcopenia in adults with solid \!)"
tumours: A meta-analysis and systematic review

Shlomit Strulov Shachar """ Girant R, Williams ', Hyman B, Muss ',
Tomohiro I, Nishijima "
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SARKOPENI

* Kanser pre-sarkopeni prevlansi %10-70 arasindadir (hepatoselluler,

pakreatikobilier, gastro6zefagial, renal ve kolorektal).

* YBU’de hastalarin %60-70’ i pre-sarkopenik olarak tanimlanmistir.




Urinary nitrogen loss vs Age & LOS
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Kritik Hastada Gunluk Protein Gereksinimi

(24 saatlik idrar azotu + 4 gr) x 6.25




URUNER NITROJEN KAYB|

YASA, CINSE VE VUCUT AGIRLIGINA GORE
DEGISKENLIK GOSTEREBILMEKTEDIR.



proteins (g/kg/day)

Days 4-7
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Nutrition therapy and critical illness:
practical guidance for the ICU, post-ICU,
and long-term convalescence phases
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Critical Care

Open Access

Period

Progressive Feading
(Prevent Overfeeding)

Early Mobilization

Calories

Set at 70% of
predictive equations or
100% of indirect
calorimetry

Target 1
Day 4 - 100%

Post Hospital
] Discharge

Exercise Rehakilitation 2
=
Increase to 125% of predictive Increase to 150% of predictive %
eqguations or 125% of indirect equations or 150% of indirect é_
calorimetry or 30 kecal/Skg/day calorimetry or 35 kcal/kg/day w1
Target 3 L=
Lt

Target 2 Convalescence Target

calories

Post ICU Target

Proteins

Minirmuwm protein intake 1.3
grfkg/day. NB: During enteral
nutrition target achieved is
lower (BO-85%) consider 1.5
grams/kg/day

Increase to 2.0-2.5 grams of
protein/kg/day. Consider
prolonged enteral nutrition,
oral nutrition supplements or
protein supplements

Increase protein intake to
1.5-2.0 grams of
protein/kg/day. Consider
prolonged enteral mutrition, oral
nutrition supplements or
protein supplements




SONUC

 Kritik hastaligin ilk 3 gunl kalori basamakli arttirilir.
* Yogun bakim hastalarinda nitrisyon tedavilerinin bir parcasi olmalidir.

* Nutrisyonu, yasam destegi dnlemleriyle iliskilendirmek sonuclari
iyilestirme potansiyeline sahiptir.

* Protein gereksinimi kritik hastalikta artar.

* Artmis protein ihtiyacini karsilamak kas kaybini 6nlemenin en dnemli
yollarindan birisidir.



ILGINIZ ICIN
TESEKKURLER
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