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Non-Thyroidal lliness in the ICU:
A Syndrome with Different Faces
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FIG. 1. Changes in the central and peripherzal thyroid axis in
acute versus prolonged critical illness. The upper panel shows
reduced thyrotropin releasing hormone (TRH) gene expression
in the hypothalamus of prolonged ill patients. The central panel
illustrates adaptations in nocturnal thyrotropin (TSH) secretion
with a loss of pulsatility during prolonged critical illness. The
bottom pancl summarizes schematically the changes in circu-
lating thyroid hormone concentrations and changes in periph-
cral deiodinase enzyme activity levels. D1, type-1 deiodinase:
D2, wpe-2 deiodinase; D3, type-3 deiodinase. Figure re-
produced, with permission, from Boonen er al. (5).

Thyroid Hormone Increases Basal and
Insulin-Stimulated Glucose Transport in
Skeletal Muscle

The Role of GLUT4 Glucose Transporter Expression

Steven P Welnstedn, Elizabeth O'Boyle, and Riehard S. faber
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FIG. 1. A of a GLUT4 bl
of detergent extracts of soleus and EDL muscles
from control and T,-treated rats. GLUT4 protein
in muscle extracts (40 pg proteinflane) was
detected with an antiseram against the

—-— 50 COOH-terminal region of GLUTY, as described in
wETHoDs. GLUT4 protein in solens and EDL
extracts from two control and two T,-treated
animals is shown, Positions of molecular weight
markers (in kilodaltons x 107") are shown on
right.
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FI1G. 2. Percentage increases in 2-DG uptake and GLUT4 protein content
induced by T, treatment in soleus and EDL. The percentage change
induced by T, treatment is plotted for basal and insulin-stimulated 2-DG
uptake and for GLUT4 protein content (data from Tables 1 and 3).
Percentage change for individual data points in T,-treated animals was
calculated based on mean control values in each experiment. Bars
indicate 1 SE.
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Inflammatory cytokine and chemokine L
profiles are associated with patient

outcome and the hyperadrenergic state

following acute brain injury
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Review Article

Sepsis-Induced Adipokine Change with regard to
Insulin Resistance

TasrLe 1: Proinflaimmatory or anti-inflammatory properties of
adipokines, serum level changes of adipokines in septic or obese
patients, and influence of adipokines on insulin sensitivity in
patients with sepsis or obese patients.

Adipokine Anti- Pro- Humans with Insulin
inflammatory effect sepsis  obesity sensitivity

Adiponectin + | | |
Chemerin + 1 1 |
Resistin - 1 — —
PAI-1 + ! 1 !
Visfatin - 1 1

MCP-1 + 1 1 |
TNF-a + 1 — (?) }
IL-1 + t 1 |
IL-6 + t 1 |
IL-8 - 1 | )
IL-10 + 1 i |
Leptin — - - 1 ¢

RBP 4 + | 1 |




Bench-to-bedside review: The gut as an endocrine
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Figure 1. Hormones affecting gastric emptying in health and critical iliness. Effect of hormones on gastric emptying (GE) in health and their
known fasting concentrations in the critically ill. CCK, cholecystokinin; GLP, glucagon-like peptide; ICU, intensive care unit; PYY, peptide YY.
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Figure 3. Relationship between rate of gastric emptying and fasting cholecystokinin and peptide YY concentrations. Relaticnship between
the rate of gastric emptying (measured using an isotope breath test and calculated as the gastric emptying coefficient (GEC); greater number, more
rapid emptying) and (a) fasting cholecystokinin (CCK) concentrations (r = -0.33; P= 0.04) and (b) fasting peptide YY (PYY) concentrations {r= -0.36;

P=0.02) in 39 critically il patients. Reproduced with permission from [55].
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Figure 1. Hormones affecting gastric emptying in health and critical iliness. Effect of hormones on gastric emptying (GE) in health and their
known fasting concentrations in the critically ill. CCK, cholecystokinin; GLP, glucagon-like peptide; ICU, intensive care unit; PYY, peptide YY.
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Figure 3. Relationship between rate of gastric emptying and fasting cholecystokinin and peptide YY concentrations. Relaticnship between
the rate of gastric emptying {measured using an isotope breath test and calculated as the gastric emptying coefficient (GEC); greater number, more
rapid emptying) and (a) fasting cholecystokinin (CCK) concentrations (r = -0.33; P= 0.04) and {b) fasting peptide YY (PYY) concentrations {r= -0.36;
P =0.02) in 39 critically ill patients. Reproduced with permission from [55].
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Figure 2. Absorption of carbohydrate is impaired in the critically ill. In nine critically ill patients (with normal gastric emptying (GE)) both
peak and area under the curve (AUC) concentrations for plasma 3-O-methyl-glucose [3-OMG] (an index of glucose absorption) were markedly
attenuated when compared with 19 healthy subjects. [3-OMG] AUC_ . - critically ill patients, 38.9 = 11.4 mmol/l/min vs. heaithy subjects,
66.6 + 16.8 mmol/l/min; P <0.001 (mean =+ standard deviation). Reproduced from [12]. ICU, intensive care unit.
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Figure 4. The effect of glucagon-like peptide-1 on glycaemia in critically ill patients. In a cross-over study, exogenous glucagon-like peptide
(GLP)-1 (1.2 pmol/kg/min} markedly attenuated the overall glycaemic response to intraduodenal nutrient infusion. Area under the cunve_ .
GLP-1, 2,077 = 144 mmol/lYmin vs. placebo, 2,568 + 208 mmol/l/min; n= 7; **F <0.05. Reproduced from [81].
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Pattern of plasma ghrelin (mean * standard error of the mean) during
intensive care unit (ICU) stay (n = 8 patients) compared with healthy
age and body mass index matched control group (n = 36). Filled cir-
cles, ICU patients; solid line, control group; doted line, error bar in con-
trol group; * p <0.05. ** p < 0.001 patients versus controls. There was
no significant difference between patients and control subjects on day
21 and 28. +p <0.05 for patient day 1 versus patient day 28.
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Pattern of plasma peptide {PYY; mean % standard error of the mean)
during intensive care unit (ICU) stay (n = 7 patients) compared with
healthy age and body mass index matched control group (n = 31).
Filled circles, ICU patients; solid ne, control group; doted line, error
bar in control group; * p < 0.05 for patients versus controls. There was
no signiicant difference between patients and control subjects on day
21 and 28. *p < 0.05 for patient day 3 and 5 versus patient day 28.
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Pattern of plasma C-reactive protein (CRP; mean * standard error of
the mean) during intensive care unit (ICU) stay (n = 8 patients) com-
pared with healthy age and body mass index matched control group (n
= 36). Filled circles, ICU patients; solid line, control group; doted line,
error bar in control group; *p < 0.05. *p < 0.001 patients versus con-
trols. There was no significant difference between patients and control
subjects on day 28. *p < 0.05 for patient day 1 versus patient day 28.
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Acute Insulin Resistance Following Injury
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Stress hyperglycemia: an essential survival response!
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Figure 1. The neuroendocrine response to stress is characterized by gluconeogenesis and glycogenolysis resulting in stress
hyperglycemia providing the immune system and brain with a ready source of fuel. ACTH, adrenocorticotrophic hormone; CRH,
corticotrophin releasing hormone; LC/NE, locus ceruleus norepinephrine system; PVN, paraventricular nucleus.
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GLUKOZ
REGULASYONU

insulin -GLUT 4 Glukagon



GLUKOZ
REGULASYONU

Hedefler
Yonetim



Year

2009

2009

2009

2008

AACE-ICU

Updated
Target Since
Patient Treatment Glucose Definition of NICE_SUGA
Organization Population Threshold Level Hypoglycemia R Trial, 2009

American Association of ICU patients 180 140-180 <70 Yes
Clinical Endocrinologists and

American Diabetes

Association

Institute for Healthcare ICU patients 180 <180 <40 Yes
Improvement

American Heart Association ICU patients with 180 90-140 Not stated
acute coronary
syndromes
European Society of ICU patients with Not stated | “Strict” Not stated
Cardiology and European cardiac disorders
Association for the Study of
Diabetes




AACE

Kan Glukoz Hedef Deger

140-180 mg/dL
Hipoglisemi Gelisiminden Kagin

intravenoz insulin infUzyonu Uygula
* Kan Glukoz Degeri <100 mg/dL Yeniden Degerlendir
* Kan Glukoz Degeri <70 mg/dL Tedaviyi Degistir



Uygulama

Kan Sekeri>180 mg/dl (2 kez)

Kristalize insulin 2U/ 1 mL 0.9% NacCl

Kan sekeri : 35omg/dl
350/100: 3.5
* |V Bolus = 3.5 U + Infusion Hizi : 3.5 U/h
* infUzyon Miktar Degisimi: 0.5 U/h ve Katlari

Doz Degisimleri
Hasta Verilerine Gore DUzenle

Kan Seker Takipleri Araliklari
Saat Basi-2 Saat-4 Saat
Hasta Verilerine Gore Dizenle



Insulin Infuzyon Protokol Ornedgi

]

120-160 mg/dL

D/C INSULIN INFUSION

D/C INSULIN INFUSION

D/C INSULIN INFUSION.

7

Yale

Insulin infusion: Mix 1 U regular human insulin per 1 mL 0.9% NaCl Administer
via infusion pump in increments of 0.5 U/h

Blood glucose target range:

120-160 mg/dL
Use glucose meter to monitor blood glucose hourly

Bolus and initial infusion rate:

Divide initial BG by 100, round to nearest 0.5 U
for bolus and initial infusion rates

Example: Initial BG = 325 mg/dL: 325/100 = 3.25,
round up to 3.5:
IV bolus = 3.5 U + start infusion at 3.5 U/h

Subsequent rate adjustments:

Changes in infusion rate are determined by the current infusion rate and the
hourly rate of change from the prior BG level

 STEP 1:
BG100-119mg/dL | BG120-159mg/dl |  BG 160-199 mg/dL | BG!200mgdL
- STEP 2:
BG 100-119 mg/dL. ‘ BG 120-159 mg/dL. ‘ BG 160-199 mg/dL ‘ BG! 200 mg/dL ‘ INSTRUCTIONS*

NO INFUSION CHANGE

_——
1‘D/CINSULIN INFUSION;

9BG in 15 min to besure  STEP 3:|

190 mg/dl. Then recheck BG
q1hr; when ! 140 mg/dl,
r&a,;‘c:':::‘?;z/u of Current Rate # = Rate Change  2# = 2X Rate Change
i (Units/hr) (Units/hr) (Units/hr)

if 1
ntributing factors (including technic:



Yale

insulin infuzyon:  Mix 12 U regular human insulin per 1 mL 0.9% NaCl Administer via infusion pump in
increments of 0.5 U/h

Blood glucose target range:

120-160 mg/dL
Use glucose meter to monitor blood glucose hourly

Bolus and initial infusion rate:

Divide initial BG by 100, round to nearest 0.5 U
for bolus and initial infusion rates

Example: Initial BG = 325 mg/dL: 325/100 = 3.25, round up to 3.5:
IV bolus = 3.5 U + start infusion at 3.5 U/h

Subsequent rate adjustments:

Changes in infusion rate are determined by the current infusion rate and the hourly rate of change from the
prior BG level



Insulin Infuzyonu Protokol Ornegi

- STEP 1

BG 100-119 mg/dL BG 120-159 mg/dL BG 160-199 mg/dL

- STEP 2

BG 100-119 mg/dL BG 120-159 mg/dL BG 160-199 mg/dL

1-D/C INSULIN INFUSION;

%8G in 15 min to besure
1 90 mg/dl. Then recheck BG
q 1 hr; when! 140 mg/dl,
restart infusion @75% of
most recent rate.

- STEP 3:

Current Rate
(Units/hr)

# = Rate Change
(Units/hr)

* Depending on the clinical circumstances, infusion rdteq typically rz A

in excess of 20 units/nr are unusual, and, if required, the respon

otential contributing facto

ud:lnq tachnical prab

BG ! 200 mg/dL

BG ! 200 mg/dL

2# = 2X Rate Change
(Units/hr)

INSTRUCTIONS*

NO INFUSION CHANGE
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D/C INSULIN INFUSION

D/C INSULIN INFUSION

D/C INSULIN INFUSION.

Insulin Infuzyon Protokol Ornegi

120-160 mg/dL




Hipoglisemi
IV Bolus 25 gr Dextroz

(5 Dakika i¢cinde)

Kan SekeriYikselmesi
5. Dakika: 162 -31
15. Dakika 63.5-38.8



ACADEMIC EMENGENCY MECICINE » Suly 1908, Vbarme 5, Nosstar

Effect of 50 Milliliters of 50% Dextrose in Water < of
Administration on the Blood Sugar of

1
Aand in the S
Euglycemic Volunteers of hy an

Hipoglisemi

and

_PATRICI!, A. COLLIER', D_ A. HEPBURN',
JERRY R. BALENTINE, DO, THEODORE J. GAETA, DO, B3 ST EEDMAN, B B, CLARKE & ¢ ROBERTSON*
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IV Bolus 25 gr Dextroz

e Coles IV Bolus 25 gr Dextroz
Kan SekeriYUkselmesi 59

; IM -Glukagon
5. Dakika: 162 -31 Yanltlagl
15. Dakika :63.5-38.8
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Figure 1. (Top) Mean serum glucose levels and their 95% confidence intervals with respect to time. (Bottom) Fig. 1 Glycaemic profiles after glucagon (solid line) and dextrose (dotted line) expressed as means (SD).
Correlation analysis with Pearson's correlation coefficients for observed and expected changes in serum glucose. Significant differences between two values are indicated by *,




IV-SC Gecis

YemekYemeye Baslanmasi -Kan Glukoz Degerinin Stabil Olmasi
Bazal SCinsulin; IV insulin Kesilmeden 1-2 Saat Once Baslanmall

insulin ihtiyacini Hesapla (24 Saatlik)
(Stabil ise Son 6-8 Saatlik insulin)

GUnlik Total iV Kullanimin %60-80 i ile Bagla

insulin Oranlari ; %50-%50
(Bazal- Kisa veya Hizli Etkili)

Dikkat

Steroid Kullanilmasi
Bazal insulin inflzyon Hizi>2U/h ve Kan Glukoz Diizeyi>130,
Bazal insulin Dozu>48 U



Diabetes Care Volume 40, Sepplement 1, lanuary 2017

14. Diabetes Care in the Hospital

Diabetes Care 2017,40(Suppl. 1):5120-5127 | DOI: 10.2337/dc17-5017

American Diobetes Associotion

Table 14.1—Insulin dosing for enteral/parenteral feedings
Basal/nutritional

Situation

Correctional

Continuous enteral feedings

Bolus enteral feedings

Parenteral feedings

Continue prior basal or, if none, calculatefrom TDD or
consider 5 units NPH/detemir every 12 h or
10 units glargine daily

Nutritional: regular insulin every 6 h or rapid-acting
insulin every 4 h, starting with 1 unit per 10-15gof
carbohydrate; adjust daily

Continue prior basal or, if none, calculatefrom TDDor
consider 5 units NPH/detemir every 12 h or
10 units glargine daily

Nutritional: give regularinsulinorrapid-acting insulin
SQbefore each feeding, starting with 1 unit per 10—
15 g of carbohydrate; adjust daily

Add regular insulin to TPN IV solution, starting with
1 unit per 10 g of carbohydrate; adjust daily

SQ regular insulin every 6 h or rapid-acting insulin
every 4 h for hyperglycemia

SQ regular insulin every 6 h or rapid-acting insulin
every 4 h for hyperglycemia

SQ regular insulin every 6 h or rapid-acting insulin
every 4 h for hyperglycemia

IV, intravenous; SQ, subcutaneous; TDD, total daily dose; TPN, total parenteral nutrition.




Hipoglisemi Riski

Yaslhhk

Yetersiz Oral Alim, Beslenmenin Geciktirilmesi
Kronik Renal Yetmezlik

Karaciger Hastalig

IV Dextroz, Enteral, Total Parenteral Beslenmenin Kesilmesi



Blood Glucose

Yale MICU Insulin Infusion
Glucommanderi

| T

Qg
58[ e P — 02 46 81012141618 202224
0 12 24 36 48 60 72 H
Hours oLrs
0[0 Jell:
0 c dI1C . . _ .
00 Preinfusion BG, mg/dL 309 (251-359)
0 BG once target (<160 mg/dL) )
00 reached, mg/dL 150 (127-180)
0 Nadir BG during infusion, mg/dL 89 (80-101)
00 1
'rl;lme to target (BG <160 mg/dL), 7 (5-12)
O
0 Hours on infusion 59 (25-127)
' Infusion dose, units/h 3.5(2.5-4.5)




Glucose Control in the ICU: A
Continuing Story

Insulin Infuzyon Protokol Sonuglar

— Closad-Loop
Local Protocol
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Mortalite

Hipoglisemi
Hiperglisemi
Glisemik Variyabilite



Hiperglisemi

ICU Hiperglisemi < % 68

5 yillik DM Gelisme Orani (OGTT ile Takip)

Hiperglisemi Grubu %017 - Kontrol Grubu %0 4

Glikoz Degisimleri
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>180 >200 >250 >300 >350
Glucose Level, mg/dL

12 million BG readings from 653,359 ICU patients; mean BG: 167 mg/dL.

Swanson CM, et al. Endocr Pract. 2011;17:853-861.



Hipoglisemi
Prevalans (ICU)

Hypoglycemia rate (< 40
mg/dL)

Intensive(%)

Control (%)

van den Berghe et al 20010

5

0.7

van den Berghe et al 20067

18.7

3.1

Glu-l:ﬂntrcrlE'

a.f

2.7

vISEpP4!

17.0

4.1

| NICE-SUGAR?

6.8

Semdnars in Regpiratory and Critical Care Medicine

0.5

Vol 36 No. 6/2015




@ CRITICAL CARS

Diabetic status and the relation of the three
domains of glycemic control to mortality in
critically ill patients: an international multicenter
cohort study
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© CRITICAL CARS

Diabetic status and the relation of the three
domains of glycemic control to mortality in
critically ill patients: an international multicenter
cohort study
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Hipoglisemi
Mortalite



ALY, PR i

Glycemic Control in the Intensive Care Unit and during
the Postoperative Period

alon, WD} Jess-Chextes Freiser, MD_ PO

TABLE 1. Major Differences between the Seven Major Interventional Studies Evaluating Glycemic Control in ICUs

Van den Van den MNICE- Preiser | Brunkhorst De LaRosa
Berghe etal’| Berghe etal’| SUGAR® | etal” etal® etal.®

Number of eligible patients 1,562 2110 7,254 1,108 &00 812

Number of patients included | 1,548 1,200 1,001 483 504

Percentage of medical patients | i}

Percentage of surgical /
postoperative admissions

Mean admission APACHE Il score

Percentage of calories given
intravenouslhy

Target contred (mM) 10.1-11.1 10.1-11. F.8-10.0 1M0.1-11.1 1M01-11 19,1-11.1

Target 0T (mM) 4.4-61 A44-6.1 4481 4.4-6.1

BG values reached B.A+51.4 B4+/-1.8 B.2 {68100 95+/-1.9
[ - mean (504 or
median (IQR 25-75)] J T 141 H.64/-1.4 Jf=2, G.24/-1.0 6.5{56-7.8) | G.4+-1.0

Mortality rave (%) i ! gkt i : M 0 I’ta I ite
05 g 41 1.7
| | | ne | Hipoglisemi
Mean amount of insulin | 3 1 3 | 12 : P reva Ia n s

Infused (U/day) 312 52

Hypoglycemia rate (%)

Percentage of patients 74 47

treated with insulin

QB

Percentage of patients with

presxisting diabetes 0

APACHE I = Acute Physiolegy and Chronic Health; 1CU = intensive care unit; 0T = intensive msulin therapy; I0R = interquartile range; NA = not analyzed,
MICE-SUGAR = Narmoglycaemia in Intensive Care Evaluation Survival Using Glucose Algorithm Regulation.
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Glisemik
Variyabilite
Mortalite

Mean Glucose (mg/dL)

70-99 (n = 410)
100119 (n = 1031)
120-139 (n = 794)
140-179 (n = 621)
180+ mg/dL (n = 396)
All (n = 3252)
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Quartile 1

1.5-9.9

1.5-13.2
1.0-20.4
2.5-30.3
7.8-53.3
1.0-17.0

100-119

Quartile 2

9.9-15.4
13.2-20.1
20.4-29.1
30.5-46.9
53.4-79.9
17.0-27.7

120-139

140-179

Quartile 3

15.5-23.5
20.1-28.3
29.1-41.1
47.2-66.4
80.1-125.1

21.8-479

180+

Mean glucose level during ICU stay (mg/dl)

Quartile 4

23.5-93.3
28.3-90.5
41.1-114.0
67.0-179.7
127.8-643.8
48.0-643.8






NUTRISYON DESTEGI



AMAC

Vucut kitlesini korumak
Metabolik komplikasyonlardan uzak kalmak
Metabolik cevabi kuvvetlendirmek
Kaybedilen vucut kitlesini geri koymak
Oksidatif stresi engellemek
Immun cevabi modile etmek

Enteral beslenme

Uygun makro ve mikronutrients

Glutamine, arginine, omega-3-FA, antioxidants

Inflamatuar cevabi modile etmek
Uygun lipid se¢enekleri



Enerji Tuketim Ol¢imleri

(indirek Kalorimetri)
Diger Formuller

25-30kcal/kg
Doz-Kilo Hesabi

Doz Kilosu: Ideal Kilo+(Suanki kilo — Ideal Kilo) X 0.25
Ideal Kilonun %110 ‘v

Kalori Hesabi

Dusuk Kalorli (400kcal/gun)
Baslama: 8-10 kcal/kg/gun
Hedef : 25-30 kcal/kg/gin

Protein

0.8-1.5 g/kg/gun
CiddiYaniklarda : 2g/kg/gin

Invited Review

Indirect Calorimetry: A Practical Guide for Clinicians

Determining Energy Expenditure

Predictive Equations

Measurement: Calorimetry




Barsaklarin Onemi

Immuinolojik savunma
Barsaklara iliskin lenf dokusu,
Sekretuvar IgA

Nonimmunolojik savunma
Tukruk sekresyonu,
Mide asiditesi,
Safra tuzlari,
Peristaltizm,
Intestinal mikroflora




Enteral Nutrisyon

Gastrik
Nazogastrik-Oragastrik Tup :

TUp pozisyonu radyografik degerlendir
Gastrik Dekompresyon,
Nazal Ozafagial Erozyon,Sinizit

PerkUtan Endoskopik Gastrostomi :

Postpilorik

Duodenum birinci ikinci par¢asi (Mide Sonrasi 5cm)

TUp pozisyonu radyografik degerlendir

Metoklorpromid -Uygulamadan 10 dakika once

Bazen Endoskopi ihtiyaci olabilir (Duodenal obstriksiyon Gastroozafageal refly)



Kontrendikasyon

Enteral

Hemodinamik instabilite
lleus

Ust GiS Kanama

Kusma - ishal

GIS iskemi

Fistul ,Yeni Anastomoz vs

Parenteral

Hiperosmalarite

Ciddi Hiperglisemi, Elektrolit Bozuklugu
Overvolemi

Sepsis vs



FORMULASYON TIPLERI

Standard
Konsantre

Predigested

(Elementel-Semi Elementel)



Standard

(1kcal/ml)

-Ozmolarite (Izotonik)

-Kalori Miktari-Yogunlugu (1Kcal/ml)

-Protein miktari /Orani (40 gr/1000kcal)

-Onerilen non protein Kalori/ nitrojen orani yaklasik :130

-1000 ml Uzeri alindiginda gunliuk vitamin ve minerallerini hepsini
karsilamal

-Basit ve Komplex Karbonhidratlar icermelsi

-Uzun zincirli yagasidi (Biraz orta zincirli ve Omega-3 yagasidi
icermeli)



Konsantre
(1.2,1.5,2.0 kcal/ml)

-Overvolemili, Solunum Yetmezlikli hastalarda tercih edilebilir

-Ishal (750 mOsm/LUzerinde) Dumping Sendromu (Hizli Verilme Durumu)

Predigested

(Elementel-Semi Elementel)

(2,1.5 kcal/ml)
-Protein icerikleri kisa zincirli peptidlere hidrolize olmustur
-Karbonhidrat icerigi daha az komplex formdadir
-Silotorax, Pankreatik Enzimlere cevapsiz Malabsorbsiyon Sendromlarinda tercih edilebilir

Renal Hastaliklar icin Formul
Glisemik Kontroll Formul



Kompozisyon

Karbonhidrat/Yag Orani

Standart Enteral Formil Kalori Ierigi
(Kalorinin % 49-53'0 Karbonhidrat, %29-30 ‘uYag)

KH /Yag Orani Etki

(Mortalite Oranlarini, ICU yatig Suresini Etkilemiyor)

Protein Miktari

*YUksek Proteinli Enteral Beslenme (-1.2,2.0 g/ideal Kilo-)
*Mortalitede %50 Azalma (Enerji Ihtiyaci Karsilanmig Hastalarda )

DUsuk Proteinli Enteral Beslenme (-15-35 g/2000 ml)

Renal Formuller

Sivi elektrolit dengesine dikkat edilmeli
(Hiperpotasemi ,Hiperfosfatemi,Protein alimini 2.5 g/kg a kadar tolere edebildigi bildiriliyor )



Kompozisyon

Peptidler

Omega-3Yag Asidleri,Antioksidanlar (Mortalite Oranlarini Etkilemiyor)

Glutamin, Arginin

Prebiyotik,Probiyotikler

Fiber

*Vitaminler,Eser Elementler (Bazi Metaanalizlerde Mortalite Oranlarini Diisiriyor (%27 %20)

immun Modulatorler



Uygulama

(Hastaya Gore Bireysellestir)

SEHEINE

Ik 48 Saat
Hedefe Ulasma 5-7 gin

Miktar ve Hiz
Baslangig
10-30 ml /saat ****Hedeflenen miktarin %25-30 U
8-10 kcal/kg

Hedef
25-30 kcal/kg

Surekli /Bolus
(Mortalite Oranlarini, ICU yatis Suresini Etkilemiyor)



Takip

Gastrik RezidUel VolUm (<500 ml¥*)
Sivi -Elektrolit Bozuklugu

Barsak Disfonksiyonu

Refeeding Sendromu

Komplikasyon

Aspirasyon
(30-45 derece sirt elevasyonu) (Motilite ajanlar: Metoklorpropamid, Eritromisin)

Diyare
(Enteral NUtrisyon: %15-18*** Almayan : %6)

Metabolik

(Hiperglisemi,Refeeding Sendromu,Eser Element Eksikligi)

Sivi Acigl
Formdiller
%70-80 sivi igerir ---25kcal/kg —- 1kcal/ml yaklasik 20 ml/kg sividestegi verir

Me ka ] I k (Fiber bezoar)



Parenteral Nutrisyon

Dextroz

Konsantre
Kalori :3.4kcal/gr)

Amino Asidler —Elektrolitler

Stok solusyon %5.5-15
Kalori: 4kcal/g-)
Lipidler

%20 lik Emulsiyon :
Kalori :10kcal/g-2kcal/ml)

%a10 luk Emulsiyon:
Kalori : 11kcal/g-1.1kcal/ml)

Vitaminler - Eser Elementler



Parenteral Nutrisyon

Takip

Gun: Elektrolitler Glukoz Ca Mg P
Hafta: ALT AST BiluUrbinler Trigliserid

Komplikasyon

infeksiyon

MetabolikYan Etkiler

(Hiperglisemi,Refeeding Sendrom (Hipofosfatemi,HipokalemiHipomagnezemi),Hepatik Disfonksiyon)

Venoz Katater Komplikasyonlari
(Kanama,Pnomotorax, Tromboz, Aritmi,Hava Embolisi)
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CONFERENCE REPORTS AND EXPERT PANEL
Wosa

Erken Enteral-Erken Parenteral

Early enteral nutrition in critically ill
patients: ESICM clinical practice guidelines

laser' ", Joel Starkopf', Wialeed AFazart*, Meste M, Bergar®, Michae! P Casael

Erken Enteral- Infeksiyon Riski DUsuk

- ™
a Mortality
EEN EPN Risk Ratio Risk Ratia
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Kompan 1399 o 14 1 14 0.5% 033 001, 7.55] 19499 +
Kompan 2 004 ] 27 1 25 0.5% 0,31 |0.01, F.26] 2004 +
Lam 2007 & 41 15 41 6.5% 0.40 (017, 0.892] 2007
Justo Meirelles 2011 i 1z 1 10 0.7% Q.82 (008, 11.70] 2011 + g
Aftintas 2011 13 30 20 41 15.5% 0.82[0.52, 1.49] 2011 —
Sin 2013 2 30 1 30 0.9% 2.00[0.19, 20.90] 2013 *
Harvwey 2014 450 1186 431 1185 75.4% 104 D54, 1.16] 2014 I
Total (95% CI) 1340 1346 100.0% 0.95 [D.76, 1.19]
Total events 472 470
Heterogeneity Tau® = 0.01; Chi* = 6.60, df = 6 (F = 0.36) F = 9% uiz I;‘JIS j g
Test for owverall effect. 2 = Q.46 (P = 0.64) ; Fa.vmjrﬁ EEN -Fa-murs EPN
b Infections
EEN EPN Risk Ratio Risk Ratio
Study or Subgroup Events Total Evemts Total Weight M-H, Random, 95% Cl  Year M-H, Random, 95% CI
Moore 1983 1 29 & 30 4.1% 017 [0.02, 1.35] 1939 +
Kompan 2004 ] 27 18 25 185% (.52 [0.28, 0.96] 2004 —
Larn 2007 Lk 41 23 41 18.8% 0,40 [0.22, 0.72] 2007 e
Atintas 2011 F E{y 1z 41 15.1% 0.74 1033, 1.62] 2011 ——
Justo Meirelles 2011 2 12 4 10 7.0% .42 (010, 1.82] 2011
Sun 2013 3 30 1o 30 8.5% Q.30 [0.0%9 0.98] 2013 =
Harwey 2014 251 11%5 261 1188 256.9% 0.6 082, 1.11] 2014 -
Total (95% CI) 1364 1365 100.0% 0.55 [0.35, 0.B6] il
Total events 283 335
Heterogeneity: Tau® = 019 Chi* = 17,26, of = & (P = 0.008), | = 65% } i i ; : i
Test for owverall effect: 2 = 2 60 (P = 0 009) u R 2F¢wu?£5EEH -Favaars |‘:FNg »
Fig. 1 Forest plots (a mertality: b infections) Question TA: early EN (EEN} vs. earhy PN (EPM} in unselected critically ill patients

L o




CONFERENCE REPORTS AND EXPERT PANEL

Early enteral nutrition in critically ill
patients: ESICM clinical practice guidelines

Erken Enteral-Ge¢ Enteral

Erken Enteral- Infeksiyon-Mortalite Riski Disuk

a Mortality

EEMN Risk Ratio Risk Ratio
Study or Subgroup Ewvents Total Events Total Weight M-H, Random, 95% Cl  Year M-H, Random, 95% Cl
Moore 1986 1 EFd z 31 2.6% 0,42 [0.,05, 5.07] 1936
Chiarelli 1990 0 1 0 10 Mot estimable 1990
Ever 1993 2 19 2 19 4.2% 1.00 [0.16, 6.38] 1993
Chuntrasakul 1998 1 21 3 17 3.1% 0.27 [0.03, 2.37] 19986
Singh 1993 4 21 4 22 9.3% 1.05 [0.30, 3.66] 1998 —_—
Minard 2000 1 12 4 15 3.4% 0.31 [0.04, 2.44] 2000
Pupelis 2001 1 30 7 30 3.5% 0.14 [0.02, 1.09] 2001 +
Malnotra 2004 12 100 e 100 30.1% 075 [0L37, L.50] 2004 —&
Peck 2004 4 14 5 13 12.5% 0.74 [0.25, 2.18] 2004 — =
Mguyen 2008 & 14 6 14 19.9% 1.00 [0.43, 2.35] 2008 —
Moses 2009 3 29 3 30 B.3% 1.03 [0.23, 4.71] 2009
Chourdakis 2012 3 34 . 25 5.0% 1.10 [0.20, 6.12] 2012 ™
Total {95% CI) 336 326 100.0% 0.76 [0.52, 1.11] . 1
Total events 38
Heterogeneity: Taw® = 0.00; Chi* = 5.61, df = 10 (P = 0.85); I' = 0% 1
Test for averall effect: 7 = 1.44 (P = 0,15) Favours FEN  Favours DEN

b Infections

EEM Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
Moore 1986 3 32 Q 31 B 4% 0.32 (0,10, 1.08] 1936 e —
Chiarelli 1990 3 10 7 10 3.3% 0.43 [0.15, 1.20] 1990 — =
Eyer 1993 3 19 4 19 2.4% 2.00[0.72, 5.53] 19293 I e —
Hasse 1995 3 14 B i7 7.2% 0.46 [0,15%, 1.40] 1985 —
‘Watters 1997 1 13 4 15 2.5% 020 [Q.04, 2.27] 1997
Singh 1998 3 21 B 22 6.6% 0.39[0.12, 1.28] 1998 —_—
Minard 2000 G 1z 7 15 12.4% 1.07 [149, 2.34] 2000 —
Pupelis 2001 1 30 g 30 2.6% .13 (002, 0.94] 2001
Malhotra 2004 21 100 30 100 £1.3% 070 [0.43, 1.14] 2004 —mT
Mguyen 2008 3 14 [ 14 B.7% 0,50 0015, Le1] 2008 L
Chourdakis 2012 13 34 12 25 17.5% O.B0 [0.44, 1.44] 2012 ——
Total (95% CI) 299 298 100.0% 0.64 [0.46, 0.90] P
Total events (53]

Heterogensity: Tau® = 0.08; Chi* = 13.41, df = 10 (P = 0.20); 1*
Test for overall effect: Z = 2.58 (F = 0.010)

25%

Fawours EEN Favours DEN

Fig. 2 Forest plots (@ mortality; b infections) Question 1B: early EM (EEM) vs. delayed EM (DEN) in unselected critically ill patients















(, Critical Care
Nutrition

NUTRIC Score'

The NUTRIC Score iz designed to quantify the risk of critically il! patients developing adverse
events that may be modfied by aggressive nutrition therapy The score, of 1-10, s based on &
variables that are explained below in Table 1. The scoring system is shown n Tables 2 and 3

Table 1: NUTRIC Score variables

Variable Range Points
Age .

APACHE 1

<6

"

Number of Co-morbidities 0-1

>2

Days from hospital to ICU admasion 0.=1

>1

-6 0 - <400

Moo oini~OowWiIN=IOINI=IO

> 400

Table 2: NUTRIC Score scoring system: if IL-6 available

Snmo(c Smtanats

High Score Associated with worse clinical outcomes (mortality, ventilation)
Theze patients are the most likely to benefit from aggressive
nutrition therapy

Low Score » These patients have & iow malnutrition risk

NUTRIC Score scoﬁnisys(em: if no IL-6 avaulable®

Hagh Score Assocated with worse cdinical outcomes (mortality, ventilation)
These patients are the most likely to benefit from aggressive
nutrition therapy.

Low Score » These patients have 3 low malnutrtion risk

it & scceprabie 1o notinclude IL-6 data when 1 is not reutinely avaiable, it was shown 10 comtrilbute very fttie oo
the oversil predicuion of the NUTRIC score ™

! Meyland DX, Dhaliwal B, Nang X, Day AG. ldenufying critically ill patient: who benefit the most from sutition
therapy: the cevelopment and intal valdaton of 3 novel nsk assessment tood. Cntcal Care. 2012:15(6) 2268
‘Babman A Hasan RM, Agarwesis R Maron C Day AG. Heyland DX Iderntifymg crtica iyl patients who will benefit
most from nutritions! therapy: Further valdation of the "maodified NUTRIC™ nutrtionsl rizch assessment tool Oim
Nutr. 2015 [Loub abead of prinz)




©r

o+ Paylas A

M
Ekle

H 90 &3 7

Dizen

Belge1 [Uyumluluk Modu]

Tasarim Bagvurular Posta Gonhderileri Gozden Gegir  Gorlinim

Stiller Stitler

BéImesi

NRS-2002 (Nutritional Risk Screening)

Tarama

Nitrisyon Durumundaki Bozulma | Hastabhfin $iddeti (gereksinimicrde artig)

Yok
Skor 0
Hafif
Skor 1

Yok
Skor 0
Hafif
Skor 1

Normal niirisyon durumu Normai besinsel gereksinimler

3 ayda > %35 kilo kayb: ya da gegen haftaki
besin alimi normal gercksinimlerin %50-
75%inin 2itunda

Kai¢a Kemiginde Kink* Ozellikle akut
komplikasyonlar: olan kronik hastalar:
siroz*, KOAH?®, kronik hemodiyaliz,
diabet, onkoloji

Major abdominal cerrahi®, Inme®,
Siddetli pnamoni, hematolojik malignite

2 ayda > %S5 kilo kayb: ya da BKI 18.5
20.5 + genel durum bozukiugu ya da gegen
haftaki besin alimi normal gercksinimlerin
%25-50"si

1 ayda > %S5 Kkilo kayb: (3 ayda > %15) ya
da BKI < 18,5 + genel durum bozuklugu ya

Siddetit
Skor 3

Siddetli
Skor 3

Kafa travmasi*, Kemik iligi
transplantasyonu*, Yogun Bakim

Sayfa 1/2

350 Sézcik

da gegen haftaki besin slim normal

hastalari (APACHE > 10)

gereksinimienin %0-25%1

Skor: +

Skor Toplam skor

Yas

>70 yay isc toplam skora | ckle

| = yasa uyarlanmy toplam skor

Skor >3: Hasta plitrisyon riski alundadir ve bir nutrisyon plam baglatlir

SKor <3: haftada bir taranmal:. Eger major operasyon plam varsa vine bir nlitrisyon plam: geligtirilmelidir

NRS-2002 varolan
modomize Klinik
¢aliymalara dayanmakrtadir.
*igarctli tamist olan
hastalarin
kategorizasyonunu
dogrudan destekleyen bir
¢aligma var.

fralik gosterilen tamiar
vanda verilen prototiplere
dayanmaktadir.

Numsyon riski, 0 andaki
nutrisyvon durumu ve bunun
stres metabolizmasy
nedeniyle artan
gereksinimlere bagh olarak
bozulmas: riski yexlinde
tanmimlanir.

' Tﬁrkce

i

Nitrisyon destek plan: yu hastalarda endikedir:

(1) siddetli malnfirisyonda (skor = 3), ya da (2) agur hasta (skor = 3) ya da (3) orta
derecede malniitrisyvon + hafif hasta (skor 2+ 1) ya da (4) hafif malnaisyon + orta
derecede hasta (skor 1+2)

Hastalifin derecesine iligkin prototipler:

Skor=1: kronik hastali: olup komplikasyonlar nedeniyle hastaneye yaran bir
hasta. Halsiz - dOgkiin durumdadir ancak duzenli olarak yataktan kalkabilir.
Protein gereksinimieri anmigtr ancak oral diyet ya da suplemanlarla
Kargiianabilir.

Skor=2: major abdominal cerrahi gibi bir hastalik nedeniyle yataga bagh bir
hasta. Protein gereksinimleri yuksek, klinik beslenme yontemleri gerekli ve bu
sayede agikiar: XKapaulabiliyor

Skor=3: ventilasyon destegi altindaki yogun bakim hastas). Protein gereksinimleri
yiksek ve klintk beslenme vontemleriyie kargilanamsyor. Protein yikime ve azot
kaybi gideriiebiliyor.

[ Odak = e — %124







Example : Conversion from intravenous insulin therapy

1. Intravenous insulin drip rate averaged 1.8 U/h with
final glucose level 98 mg/dL

2. Calculate avera%e insulin infusion rate for last 6 h =
2.1U/h and multiply x 24 to get total daily insulin
requirement
(2.1x24=50U/24 h)

3. Multiply this 24-h dose (50 U) x 80% to obtain

largine
0se = éo U, which is given and the infusion is
stoppe

4. Multiply the glargine dose by 10% to %ive as a rapid-
acting insulin (eg, aspart, lispro, or glulisine) at the
time the glargine is given and the infusion is stopped

5. Give 10% of the glargine dose as prandial doses
before
each meal

Initiate prandial doses of rapid-acting analogue with the first dietary trays, even if patient
is receiving IV insulin infusion

Find a 6- to 8-h interval during IV insulin infusion when the following conditions are met:
Out of the ICU
No oral intake (eg, nighttime)
No IV dextrose administration

Use the average insulin infusion rate during this interval to project an average 24-h based
insulin requirement (6-h total dose x 4; 8-h total dose x 3, and so forth)

Calculate the initial insulin glargine dose at 80% of the 24-h basal insulin requirement
during the previous time interval

Stop IV infusion of insulin 2 h after first insulin glargine dose
Monitor blood glucose preprandially, at bedtime, and at 3:00 a.m.

Order a correction dose algorithm for use of a rapid-acting analogue to treat
hyperglycemia to start after IV insulin infusion is terminated

Revise total 24-h dose of insulin daily

Revise the distribution of basal and prandial insulin daily to approach 50% basal and 50%
prandial

Furnary AP, Braithwaite SS. Am J Cardiol. 2006;98:557-564.

Example: Estimatinginsulin doses when no
IV insulin therapy has been given

1. Calculate estimated total daily dose of insulin as
follows:
* Type 2 diabetes (known): 0.5 to 0.7 U/kg
* Type 1diabetes (known): 0.3to 0.5 U/kg
* Unknown 0.3to 0.5 U/kg

2. Divide total daily dose of insulin into 50% basal
as glargine and 50% prandial as aspart, lispro, or
glulisine

3. Divide prandial insulin into 3 equal doses to be
given with meals

Example: Patient has received an average of 2
U/h IV during previous 6 h.
Recommended doses are as
follows:

SCTDD is 80% of 24-h insulin requirement:
80% of (2 U/h x 24) =38 U
Basal dose is 50% of SC TDD:
50% of 38 U = 19 U of long-lasting analogue
Bolus total dose is 50% of SCTDD:
50% of 38 U = 19 U of total prandial rapid-acting
analogue or ~6 U with each meal

Correction dose is actual BG minus target BG
divided by the CF, and CF is equal to 1700 divided

by TDD: :
B 2006:12:491:505,
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Effect of 50 Milliliters of 50% Dextrose in Water
Administration on the Blood Sugar of

Euglycemic Volunteers IV BOIUS 25 gr DeXtrOZ

JERRY R. BALENTINE, DO, THEODORE J, GAETA, DO,

DIANA KESSLER, DO, EMILIA BAGIELLA, PHD, TEDDY LEE, DO (5 D a ki ka i gi N d e)
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Figure 1. (Top) Mean serum glucose levels and their 95% confidence intervals with respect to time. (Bottom)
Correlation analysis with Pearson’s correlation coefficients for observed and expected changes in serum glucose.




Archives of Emergency Medicine, 1990, 7, 73-77

Comparison of intramuscular glucagon

and intravenous dextrose in the IV BOI Us 25 g r DeXt roz
treatment of hypoglycaemic coma in an

accident and emergency department I M = G I U ka g on

D. ). STEEDMAN®, B F. CLARKE' & C. ROBERTSON? Yanitlari

'Diabetic Department and *Accident and Emergency Department, Royal Infirmary,
Edinburgh
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Fig. 1 Glycaemic profiles after glucagon (solid line) and dextrose (dotted line) expressed as means (SD).
Significant differences between two values are indicated by *.
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Glycemic control in critically ill patients

Cover el Hau

ICU protocol for glycemic management

Goal
The goat of this protocol is to maintain the glucose level between 140 and 160 mg/dL

Manitoring
The initial blood glucese level is monored every 1-2 h until a stable infusion rate is reached, then decreased o every 4 h while the Siood giucose
concentration is stable

Management of insulin infusion
Continucus insulin infusion (100 TU of Actrapid HM in 99 mL of 0.996 NaQ) with the use of 2 pump & started when the bicod glucose s > 180 mg/dL on
two successive measurements
Biood glucose levels are controtied by the neuro-fuzzy method. The first row at the top of the chart = the appendix dispiays the range of biood glucose
values measured, while the first column on the left displays the range of possibie biood glucose values measured 14 h previously, The adjusted
infusion rate is at the intersection between the perpendicuiar lines drawn from the present Slood glucose values and the biood glucose values found
1-4 h previously
Initial dose: patients received oral hypoglycemic agents or up to 12 U/d of insulin, starting with 0.5 W of insulin f patients previously received insulin
> 12 U/G, and 0.5 U/h for every 10U > 12 Ufd

Present blood glucose vaiue (mg/dl)

Preceding blood glucose walue (magydL)
{14 h before)

Management of hypoglycemia
If the biood glucose concentration is = 60 mg/dL, the protocol directs the nurses to stop the insufin infusion, and nctiies physicans to administer S0%
dextrose immediately, with blood glucose measurements repeated after 30 min

Switch to subcutaneous insulin-injection
If the insulin dose is < below 3 IU/h, a conversion of the intravenous infusion to a subcutanecus insulin njection s considerad. The insulin infusion is
often discontinued before the patient s discharged from the 10U
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Es! | Amino Acid Enriched High-Protein Enteral
Nutrition Modulates Insulin-Like Growth Factor-1 System

Perichorfn:i. Kk ModeL of Trmanetmoiriighc Stiodk Figure 5. ELISA analysis of IGF-1-IGFBPs axis expression.
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Xia X, Wang X, Li Q, Li N, Li J (2013) Essential Amino Acid Enriched High-Protein Enteral Nutrition Modulates Insulin-Like Growth Factor-1
System Function in a Rat Model of Trauma-Hemorrhagic Shock. PLOS ONE 8(10): e77823. https://doi.org/10.1371/journal.pone.0077823
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0077823
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e Growth Factor-1 System

pemmsEssll  Figure 6. ELISA analysis of serum hormones concentrations.
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Xia X, Wang X, Li Q, Li N, Li J (2013) Essential Amino Acid Enriched High-Protein Enteral Nutrition Modulates Insulin-Like Growth Factor-1
System Function in a Rat Model of Trauma-Hemorrhagic Shock. PLOS ONE 8(10): e77823. https://doi.org/10.1371/journal.pone.0077823
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0077823
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The effect of exogenous glucagon-like peptide-1 on the glycaemic
response to small intestinal nutrient in the critically ill: a
randomised double-blind placebo-controlled cross over study
Adam M Deane'2, Marianne J Chapman'?, Robert JL Fraserd#, Carly M Burgstad®,

Laura K Besanko® and Michael Horowitz*

Blood Glucose
{mmaliL)

[ X [T W e 10 e I 0
Tima (min)

Poril-pylon nutrient liqusd infused

30 2 70 s

Stuchy drug infused = 0270 min

Exogenous glucagon-like peptide-1 (GLP-1) attenuated the rise in
blood glucose levels and the overall glycaemic response to intra-duo-
denal nutrient infusion. (AUC,;_ 570 mn GLP-1 2077 £ 144 mmol/l min
vs. placebo 2568 + 208 mmol/| min; A= 0.02). Data are mean £ SEM
(n=7).*P<0.05.
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Plasma Hormone concentrations. There was no increase in total post-
prandial insulin secretion (a), however the plasma insufin/blood glu-
cose ratio was increased at t = 270 minutes (b). Exogenous glucagon-
ke peptide-1 (GLP-1) infusion increased plasma GLP-1 concentra-
tions () and caused a transient, but non-sustained, suppression of glu-
cagon (d). Data are mean £ SEM (n=7). " P< 0.05.
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Stress hyperglycemia: an essential survival response!
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Figure 2. Postulated interaction between the insulin signaling pathway and activation of the pro-inflammatory cascade in the
pathogenesis of insulin resistance in sepsis. GLUT, glucose transporter; IxB, inhibitor «B; IKK, inhibitor kB kinase; IRS-1, insulin receptor

substrate-1; LBP, lipopolysaccharide binding protein; LPS, lipopolysaccharide; NF-xB, nuclear factor-kappa B; NO, nitric oxide; TLR4, Toll-like
receptor-4.
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Plasma Epinephrine and Norepinephrine Concentrations of
Healthy Humans Associated With Nighttime Sleep and
Morning Arousal

Christoph Dodt, Uriko Breckiing, inge Dorad, Morst Lerenz Fehm, Jaa Born
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