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INSULIN REZISTANSI

d Kardiyovaskiiler hastaliklar i¢in bagimsiz risk

faktorudur.

[ Trombozis ve inflamasyonu artirir.

ENDOTEL DISFONKSIYONU



P INSULIN
\  REZISTANS

Tip 2 DM, Dislipidemi, Hipertansiyon,
Aterosklerozis

Olefsky JM. In: Endocrinofogy. 2nd ed. 1989:1369-1388.
Reaven GM. Clinical Diabotes. MarchiApril 1994:32-36.
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__Major Cerrahiye Metabolik Yamtlar/

INSULIN REZISTANSI HIPERGLISEMI

GLUKAGON
KORTIZOL
KATESOLAMINLER
GH
“diabetes of the injury”

Hasarin Diabeti

,@ iNSULIN 7

Glukojenoliz, Glikoneogenezis, Lipoliz, GLK kulanimi az.
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Perioperatif insiilin Rezistansi

CERRAHI STRES

J KPB

- Hipotermi

 Isinma-KPB dan
uyanma

d llaclar: adrenalin,

dopa, dopamin



Insiilin sinyal yollarinda
gorevli genler




Kardiyak Cerrahide Metabolizma

 Enerji kaynagi olarak yagin kullanimi artar.

 Karbonhidratlara bagimlilik azalir.

1 Enerji tuketimi belirgin degismez.

PCV-CORRECTED PLASMA CORTISOL
Icn!rl.l.l. Cpg/1oemi)

504

4

Bypass

pankreas




Retinopati
Nefropati

Noropati

Aortik sklerozis
Myokard infarktiisti
Anjina pektoralis

Periferal vaskiler

hast.

Insiilin Rezistansi- Endotel Disfonksiyonu

Anjiogeneziste degisiklik, eNOS

regiilasyonunda bozulma, tamir defektleri.

The molecular interrelationship between the longevity genes Sirt1 and p66 Shc in the
induction of insulin resistance and endothelial dysfunction.
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ENDOTHELIAL DYSFUNCTION - INSULIN RESISTANCE

Avogaro A ef sl J Am Heart Assoo 2013,2:0000282

American ~ Americon
Heart | Stroke
Assockation | Assoclation.



Inflammation-
induced insulin
resistance

infection

Inflammation:
induced insulin
resistance
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Oksidatif streste artma

Pro-inflamatuar

aktiavasyonda artma

Noro-dejenerasyon

Demiyelinizasyon

Insiilin Rezistansi- Nérodegeneration

High Caloric
Diet

= =

Direct Neurotoxic and
Metabolic Effects;
Insulin Resistance

Insulin Resistance; \
Cytokines 5
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S
Demyelination;
Metabolic Dysfunction

Neurodegeneration:
Leukoemcephalopathy



Perioperatif Insiilin Direnci Yonetimi

- Insdlin ile tedavi yontemleri (Insilin - GIK inflzyon)
] Kan sekeri takip yontemleri

1 Hedeflenen degerler

J Hedefe ulasmada basari derecesi

onem kazanlyor.
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Glisemi kontroliinde amac

] Hipoglisemiden kacinma.
] Sivi- elektrolit dengesinin sturudurulmesi.
] Hiperglisemiden kacginilmasi.

] Ketoasidozisin / hiperozmalaritenin onlenmesi.
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Intraoperatif glukoz kontrol edilmeli

100 mg uzerinde AKS degerin her 20 mg/dL artisi

post operatif advers olaylari % 34 artiriyor.

Gandhi G. et al yet , Intraoperative hyperglycemia and perioperative outcomes in cardiac surgery
patients. Mayo Clin Proc 2005;80:862— 6.



> GLISEMI

SIKI glisemik kontrol yararhdir.

J Van Den Berghe
80-110 mg/dL, medikal-cerrahi YB
Daha az komplikasyon ve

Daha mortalite (% 34).

Van den Berghe G et al. Intensive insulin therapy in critically ill patients.N Engl J Med
2001;345:1359-67



stright, tight,i ' Isemik

kontrol ?

J Kan glukozu degerlerinin yakin takibi
J Hedef deger

J Klinik protokoller



Diabetiklerde intra-op ve YB da insiilin infiizyonu

Table 1. Comparison Among Major Studies in Recent Literature on Tight Blood Glucose Control

Definition of

Target hypoglycemia Hypoglycemia
Study n  Nondiabetics Diabetics OR ICU (mg/dL) Effectiveness (mg/dL) (% of patients) Operator
Van den Berghe 765 Yes Yes Yes 80-110 Mean daily BCL = 103 mg/dL <40 5.1 MD + study
et T
Gandbhi et al” 199 Yes Yes Yes Yes B80-100 Mean perioperative BGL > <60 5 MD + study
target at all times nurse
Furnary et al® 2612 Yes Yes Yes 150-200 Mean postoperative BGL = NR NR MD
Ouattara etal.” 205 Yes  Yes 100-180 18 % of patients with BGL <40 12 MD
>200 mg/dL during surgery
Chaney et al." 20 Yes Yes 100-150 Mean/l‘}le. onCPB = 246 =75 <60 40 MD
mg/dL
Taylor et al.'s 95 Yes Yes Yes 80-110 Mean time to BGL <110 mg/ <40 34 Nurse
dL = 13.6 hrs
Goldber; 118 Yes Yes Yes 100-139 57.6% of BGL within target <60 02 Nurse
etal’ range
Zimmlc’{man 168 Yes Yes Yes 80-150 61% of BGL within target range <40 71 Nurse
etal™
Groban etal™ 188 Yes Yes 80-120 23 % of patients with a maximal <70 — MD
10U NS/ JdL
Carr et al.™ 737 Yes Yes Yes Yes 80-130 75 % of patients with BGL <50 77 Nurse
<130 mg/dL

ICU = Intensive care unit; NR = not reported; BGL = blood glucose level.

J Glisemik hedefler degisken

1 Insiilin ile tedavi ydontemleri degisken

d Hipoglisemi riski

Dynamic Tight Glycemic Control During and After Cardiac
Surgery Is Effective, Feasible. and Safe

Patrick Locoente, MD® __Anasth Analg 2008;107:51-8



Non- Diabetiklerde intra-op sonuclar

Table 1. Comparison Among Major Studies in Recent Literature on Tight Blood Glucose Control

Definition of

Target hypoglycemia Hypoglycemia
Study n  Nondiabetics Diabetics OR ICU (mg/dL) Effectiveness (mg/dL) (% of patients) Operator
Van den Berghe 765 Yes Yes Yes 80-110 Mean daily BGL = 103 mg/dL <40 51 MD + study
etal”® nurse
Gandbhi et al” 199 Yes Yes Yes Yes B0-100 Mean perioperative BGL > <60 5 MD + study
target at all imes nurse
Furnary et al.® 2612 Yes Yes Yes 150-200 Mean postoperative BGL = NR NR MD
177 = 30 mg/dL
Ouattara et al.” 205 Yes  Yes 100-180 18 % of patients with BGL <40 12 MD
Chaney et al." 20 Yes Yes 100-150 Mean/Bﬁl. onCPB = 246 =75 <60 40 MD
i lndile
Taylor et al.'® 95 Yes Yes Yes 80-110 Mean time to BGL <110 mg/ <40 34 Nurse
dL = 13.6 hrs
Goldber 118 Yes Yes Yes 100-139 57.6% of BGL within target <60 02 Nurse
etal’ range
Zimmlegmn 168 Yes Yes Yes 80-150 61% of BGL within target range <40 7.1 Nurse
etal -
Groban etal®™ 188 Yes Yes 80-120 23 % of patients with a maximal <70 12 MD
BGL <150 mg/dL
Carr et ar. 737 Yos Yos 165 165 BU-I30 75 T Of patients with BGL Casy 77 INUrse

<130 mg/dL

ICU = Intensive care unit; NR = not reported; BGL = blood glucose level.

J Glisemik hedefler degisken

1 Insiilin ile tedavi yontemleri degisken

d Hipoglisemi riski

Dynamic Tight Glycemic Control During and After Cardiac

Surgery Is Effective, Feasible, and Safe
Patrick Locomte, MD+ __Anesth Analg 2008;107:51-8
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with a Worsened Hospital Outcome after Cardiac Surgery in Diabetic

merative_Bk_)od Glucose Controtis-Associated

Patients. Quattara A et al. Anesth 2005

Diabetik hastalarda
2 Intra-operatif >200 mg/dL (koti glisemi yonetimi) vs
150-200 mg/dL (siki glukoz,Portland)
Post-operatif morbiditenin prediktorleridir.
Periop. Inotrop ve intraortik balon gereksinimi
Mekanik ventilasyon gereksinimi

Diyaliz gerektiren ABY, Norolojik problemler
Pozitif kan kulturll, septik sok



~—— Kardiyak cerrahide peri-operatif siki

glukoz kontrolu

 Preop diyabetik durumdan bagimsiz olarak
Postoperatif morbidite ve olumleri azalma
) Diyabetiklerde immun fonksiyonlari duzelme

3 Insizyon yeri enfeksiyonunu azalma olusturur.

Anderson RE et al. Are even impaired fasting blood glucose levels preoperatively associated with increased
mortality after CABG surgery?Eur Heart J 2005

Patel KL: J WOCN = July/August 2008



Intensive Insulin Therapy in Critical Care

A review of 12 pl‘DtDCD]S Diabetes Care 30:1005—1011, 2007

Table 1—Comparison of insulin infusion protocols

Steps for
Bolus Changes in insulin infusion based ~ Basis of changes in insulin

Target insulin on changes in glucose insulin rate adjustment

glucose [n/calculations
Author (mg/dl) Inmitial Add Direction Velocity Resistance Rorl U+% (Y/N)]
Bode 100-150 ¥ N N Y i R u 3/N
Boord 120-180 N N N N N R U 1Y
Chant 90-144 N Y Y Y N R U+% 2N
Davidson <180 N N N N Y R Multiplier 3
Furnary 100-150 h 4 Y Y Y Y R U+% 2N
Goldberg 100-139 Y N Y Y N R+I U+% 3N 90h
Kanji 80-110 N N Y b 4 ) § R U+% 2N 11.3*79h
Krinsley <140 N N N N N R U I/N NR
Marks 120-180 N N N N N R U I/N NR
Van den Berghe 80-110 N N N Y N R U+% 2N 12-24h
Watts 120-180 N Y N N N R U I/N 8h
Zimmerman 101-150 Y Y N N N R+1 U+% Y 2.1h

See REFERENCES for complete citations. Protocols are all nursing driven with physician input written only for protocols by Bode and Van den Berghe. PereThitial
bolus = Y; Y* = variable dose based on physican input; Add = additional boluses based on glucose level. Changes in insulin infusion: Direction = reflect whether
subsequent glucose levels are increasing or decreasing; Velocity = reflects changes based on the rate {amount) of decline in glucose; Resistance = adjustments based
on patient's resistance to insulin. Basis of insulin change: R = rate changed based on glucose range; 1 = rate change based on insulin infusion rate; U = changes made
in units of insulin; % = changes based on a percentage of the current insulin infusion rate; Multiplier = adjustment of insulin dose using a multiplier incorporated
into a formula for calculation. Insulin adjustment: include number of steps and if calculations are needed. Time to goal: reported as median values, range, or mean *
SD. NR, not reported




zorlastiran faktorler

) KPB dan uyanma
d Isinma
3 Inotropik ajanlar

[ Kan transfiizyonlar

] Anemi



Dynamic Tight Glycemic Control During and After Cardiac /

/ Surgery Is Effective, Feasible, and Safe

% Pasrick Loccente, MD* Anesth Analg 2008;107:51-8)

Modifiye ALGIP insilin inf. tedavi protokolu Hedef: 80-110 mg/dL

™ ~#- Non.diab etics 0~ Diabetics
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[ 18.893 kan ornegi. %68 hedeflenen deger.

O Cerrahi sirasinda; non-DM % 71, DM % 60’inde hedefe ulasiliyor.
O YB da hedefe iki grup ta da ulasihyor.

[ Hipoglisemi < 60 mg / dL: non-DM % 0.12, DM % 018



Dynamic Tight Glycemic Control During and After Cardiac
Surgery Is Effective, Feasible, and Safe

P Lt W - PSR Al 20083075581 Figure 1. The Aalst Glycemia Insulin Protocol
for cardiac surgery with cardiopulmonary by-

pass (80-110 mg/dL). C = column.

OLYC. [C1|C2|C3| Ca [CS|[C6|CT7[C8 |CS |C 10| [TV inmlin continuous infusion by pump
RANGE | tua froe |roe | sus | o | son | oe | s | roe | o (R0IU Actrapid in #0 mL saline : 1l = 1 IT)
-g‘ sTART START incolumn 4
[>600 Do not use when glvcemia > 600 mg/dL and/or in case
451600 | 44 | 88 [133] 17.6 [ 220 | 364 | 308 | 353 | 396 | 440
m&&m 3.% 72 | 108 | 144 | 180 2;.6 382|288 | 324 | 360
3 [ 9.0 2 5.0 0 | 210 | 240 | 270 | 30

300333 | 28 | 80 | 7.8 [ 100 | 135 [ 150 | 17.5 | 200 | 33.5 [ 350 | | 1 sivoemia range ha decrensed :
381289 | 21 | 43 | 63 | 84 | 105|126 [ 147 | 168 | 189 | 210 | | Stay in same column
217.280 | 1.7 | 34 1 72 85 2| 119|136 | 1531170

$8-216 2 4.2 5.6 70 | 84 | 9. 2 | 126 4.0

A8 S Y T [ P R R
162 | 10 [ 20 | 30 | 40 | 50 | 60 | 70 | 80 [ 90 [ 100 | | go 1 column to the right
(131150 09 | 18 | 37 36 35 | 54 | 63 | 72 | 81 | 90
13130 03 | 16 | 2. % 30 | 48 | 56 | 64 - 3.0
121130 0.7 | 14 | 3. 33 35 e | 49 | 5SS ] 63 | 7O

111.120 06 | 12 | 18 24 30 | 36 | 42 | 43 | &4 6.0

0 10 | 15 2.0 8 40 | 45 | 50

LI o oS I T8 o o T ie 60  hycomin i bween 86 110 mgilL. 1
96100 | 04 | 08 | 12 | 16 | 20 | 24 | 28 | 32 | 36 | 40 | |stay in same column
OI9% [0 [O07 (10| I3 [ 17 |21 [ 23 [ 28 [ 32 | 33

8590 (03 106109 1 13 T TS I8 |31 | 33 137 30

%084 |02 [ 0507 ] 10 [12 [ 1517 ]2023]2%

7579 | 02 |04 06 08 % 12 | 14 |16 18] 20 Hglycomia_< $Smedl:
70-74 0.1 103 ] 04 0.6 7] 09 12 13| 15 go 1 column to the left!
6069 | 01 | 0: |03 | 04 | 05 [ 06 [ 0.7 | 085 | 09 | L0 | |(treat hypoglycemia if glycemia < 70 mg/dL)
<060 1} 0 0 0 0 [1] 0 0 0 [}

e Giove ACTION CONTACT ATTENDING PHYSICIAN WHEN :

6069 | 20ml (1 amp =63) IV puk &m‘ BGL stavs 2 x < 60 mg'dL after corvection of hvpoglvcemia
5049 | 0L (1% 3mp =9 DTV PED | pereatifmucenary BGL after pormalination remains 2 x > 200 mg'dL

<%0 | #nlQamp =129V pub ‘E""‘“‘"ﬁ"““"“’ Insulia infusion > 24 IUA

Tnfudon rate 2% < 0.2 miL

Dixing sewarnzne o6 cardiopuliocnary bypass. £0 3 columms 1o the right Sty ic the K <dmEqt

same columm durme the sutive rewarminz peniod. regardless of glveemic ranze. When Oral feeding is restarted (transition to SC insulin)
cetopbageal teugpenacare » 36°C, g0 3 codauums back 1 e ledt and coutiooe prococel.




- Kardiyak Cerrahi YB da

Insiilin Inflizyonu Gerektiren Durumlar

- Pre-operatif insulin tedavisi almakta olan
3 Intra-operatif insulin inflizyon hizi >2 U/h
- Hemodinamik durumu stabil olmayan

1 YB da uzun kalmasi beklenen hastalar.
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SIKI-AGRESIF Glukoz Kontrolii Yararl
Degildir.

d VISEP: The Efficacy of Volume Substitution
and insulin Therapy in Severe Sepsis, 2008

 NICE-SUGAR: Normoglycemia in Intensive Care
valuation-Survival Using Glucose Algorithm Regulation,
2009

 Glucontrol study. 2009



Cochrane Database Syst Rev. 2012 Sep 12;9:CD00731S. doi: 10.1002/14651858.CD00731S.pub2.

Perioperative glycaemic control for diabetic patients undergoing surgery.

/ o .
= Buchleitner AM' Martinez-Alonso M. Hernandez M. Sol3 |, Mauricio D.

SIKI-AGRESIF Glukoz Kontrolii Yararhi Degildir

dDM=694 Yogun (Intensive) glisemik kontrol
DM=709 Konvensionel glisemik kontrol

1 The Cochrane Library, MEDLINE, EMBASE,
LILACS, CINAHL and ISIS (February 2012 ‘e
kadar).

d Randomised controlled 12 calisma
1 Perioperatif normoglisemi: 140-180 mg/dL,
<200 mg

\



Cochrane Database Syst Rev. 2012 Sep 12;9:CD007315. doi: 10.1002/14651858.CD007315.pub2.
Perioperative glycaemic control for diabetic patients undergoing surgery.

Buchleitner AM', Martinez-Alonso M. Hernandez M. Sola |, Mauricio D.

Yogun (Intensive) glisemik kontrol vs Konvensionel glisemik kontrol

1 Enfeksiyoz komplikasyonlar
] Kardiovaskular olaylar
] Mortalite

arasinda fark yok.

 Hipoglisemi riski artmis
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ardiyak Cerrahide stlin Tedavi

Yontemi

Pt

Konensiyonel yontemler Agresive yontemler

O Standart Insiilin Ted (IV, SC). d Protokollerle belirlenen

J Kombine intravenoz ve yontemleri

subkutanoz insulin

O Kombine Insiilin + glukoz+ K



Perioperatif Insiilin Direncinin Yénetimind

STANDART TESTLER

0 AKS

[ Oral glucose tolerans

test

O Aclik plazma instilin

Testler

DINAMIK TEST;
0 GLUKOZ CLAMP TEKNIGI; (GINF)

d IVGTT
STATIK TEST
J QUICKI skoru:
Quantitative Insulin Sensitivity:
(log AKS + log aclik plazma instilin)
O HOMA-IR: homeostatic model

assessment- insulin resistance




=

Accuracy and precision of commonly used methods for

quantifving surgery-induced insulin resistance
Eur J Anaesthesiol 2014; 31:110-116

ALTIN
Cerrahinin (total kalga rep, non-DM) neden oldugu WAL NI 07N S L

% 45 Hiperinsulinemik- Normoglisemik-glukoz clamp

% 26 IVGTT
———
STATIK TESTLER
% 4 QUICKI OLDU(G')EJE(IJ)YA(I)\IRDUSGK
% 3 HOMA

Klamp tek: 5 mU/kg/h
insulin sabit inf.

% 50 DEX degisen hiz
inf. Normoglisemi




Intraoperative Management

~—of Hyperglycemia in the Cardiac Surgical Patient

Semin Thorac Cardiovasc Surg 18:330-338 © 2006 |

Table | Comparison of Published Insulin Protocols for Intraoperative Control of Glucose in Cardiac Surgery with CPB

Improved Improved
Diabetic Hypothermic Insulin Protocol Comparison Intraoperative Postoperative
Reference Subjects? CPB? Groug Group Glucose? Glucose?
Kuntschen®* No No Hyperinsulinemic o treatment Yes—normoglycemia Yes
normoglycemic =8) achieved
Rasslas'’ Yes No Infusion (n = 13)  Sliding scale bolus Yes, but not Yes
v normoglycemic
(n=13)
Rassias® No No Infusion (n = 15)  No treatment No Yes
(n = 15)
Chaney'® No Yes, 28°C Infusion (n = 10)  No treatment No Yes
(n = 10)
Groban®s No Yes, 34°C Infusion (n = 188) Placebo (n = 193) Yes, but not Yes
normoglycemic
Carvahlo®” Bothyes Yes, 32-34°C erinsulinemic ale bolus Yes—normoglycemia Yes
and no normoglycemic achieved
clamp Diabetic
(n = 10); nondiabetic
nondiabetic (n (n=19)
=7
Smith®® Yes Yes, 32° Hyperinsulinemic  Nondiabetics Yes—see text Yes

normoglycemic
lamp




Diyabet Tanili Hastalarda

[ Preoperatif gliseminin kontrol altinda olmasi
Intraoperatif hipergliseminin derecesini etkiler mi ?
morbidite ve mortaliteye katkisi nedir ?

(119 preoperatif risk degerlendirme skorlarindan

yalnizca 8 inde DM yer almaktadir.



The Assocliation of Preoperative Glycemic Control,
Intraoperative Insulin Sensitivity, and Outcomes after

Cardiac Surgery

1 Tie Ersdocrncl Meted, Septerriver 2090, P50 4333 - 4304

lyi kontrol edilmis DM (HbA,. < % 6.5) vs edilmemis DM ( > 6.5)

TABLE 1. Demnographecs

Non-DM HbA,, <65% HDA,, »>6.5%
n 43 &1 &9
Age ty) &+ &2 =9 66 = 10
Body mems index (k) 775+ 51 8BS =57 297 =59
- — — ——
MDA, (W) 54 =03 &l=07 75 =09"" I
- . - \a ia '. - -
fUro scoee i +£18 32=15 il=18
Eppction facton (%) 2+ St=12 =12
ALE mhbioes NESD x50 £/ m
s-HBocies | EBRS) &7 0.0y &2 (0m
Ca channed Slockens ELIrEY - 21544 200
Statns BEES & 787 54 (783
Corficoatomits &4 233 343
nsuln 0 H4c30 190275
ThGmignoedone 0 IS SO
0 NG0E FHOT)
4N Mg 0 14030 16 (232)
Hematoont (%) VO +55 B7=50 B5=56
- _— —_— n—n—l
i Siood Jucoss (mmoditen) S&=08 eE= 18 ES =21
e = T
CARC 8BS B0 1) F LT | &3 (B2 3)
Vit 2003 120097 1211748
CARG and vahe 28098 14G3m 14303
Aortic ooes ciamp tTme (min) E5+133 84 = 2B 8 =N
CFE e (rman) s+ 42 197 = 45 108 = &3
Mrumum tomperature gueng CF8 X [T+ B9=15 Mo0=14
Duration of surgery min) 218 + &3 217 = 55 211 = 5%

Cuats ow exgresmd & rusr * D o rmurviey penered
*P <005 conDM e DM EBA,_ ~E5%

P <005 DM HBA,, <6 5% o= DM HbA, 655
*P < 005 ron DM« DM HEA, <E5%

OM . Datwmes meditin, AT sngetersn cornerting sy




Hb A1c arttikga peri-operatif insulin duyarhgi azahyor.

7 @ Mo |  TABLE 2. Stepwise multiple regression analysis
W DM HBA ¢ 6.5%
a Variable p-Coefficient P
Nondiabetic patients
o | T Body weight (kg) -0.301 <0.001
g * 4 Fasting blood glucose (mmol/iter) -0.180 0.015
» ® Creatinine (wmol/liter) 0.142 0.049
FERE & Diabetic patients
< ‘ HbA, (%) -0.494  <0.001
§ il - Body mass index (kg/m?) -0.222 0.004
Standardized g-coefficients of correlations between intraoperative
i 24 u “ insulin sensitivity and variables in nondiabetic and diabetic patients.
|
0 T T
beforeC PB laeCPD
Time Hedef 150-200 mg/dL

AG. 1. Insulin sensitivity in nondiabetic and diabetic patients before
and during late CPB (DM HbA,_ <6.5% = good glycemic control
group, DM HbA, . >6.5% = poor glycemic control group). Data

are expressed as means =+ sp. The dextrose infusion rate

The Assoclation of Preoperative Glycemic Control,
Intraoperative Insulin Sensitivity, and Outcomes after
Cardilac Surgery ) Cim Ersdocssl Mateb, Septerviser 2010, V500 4338 4304




Diabetik Hastalarda Pst-op Klini

onuglar

TABLE 3. Qutcomes

Non-DM HbA, <6.5% HbA ,. >6.5%
Ih‘mcomphaﬁons 5(31.%) 7(11.%) 12(17.4)
Dosth 4210 e Wkl A2
IABP 3(2.1) 1(1.6) 2(2.9)
Dialysis 2(1.49) 1(1.6) 3.3
Stroke 1(0.7) 2133 1(1.6)
Severe Infection 3(2.1) 2(33) 6@.77
Septic shock 1(0.7) 0O 1(1.49)
Pneumonia (requiring ventilation) 1(0.7) 1(1.6) 343
Dsw 1(0.7) 1(1.6) 2(2.9)
Minor infection 14 (9.8) 8(13.1) 19 27.5)**°
Pneumonia (not requiring ventiiation) 5(3.5) 3(49) 5(7.2)
Superficial wound infection 6(4.2) 5(8.2) 8(11.6)°
811 8 (2.0) 2 10.0) S(11.0)
Blood transfusion
RBC 82(61.5) 41 (67.2) 52 (75.4)°
Units/patient 3.0(2.0-5.0 25(2.0-50 302.0-6.0)
FFP 34 (23.8) 19 (31.1) 26 (37.7¢
Units/patient 3.0(2.0-4.0) 29(2.1-4.0 4.0(2.0-6.6)
Platelets 27(189) 18 (29.5) 28 (40.6)7
Units/patient 5.8(5.0-10.0) 6.0 (5.0-7.5) 6.4(5.0-10.2)
Blood glucose in ICU (mmolfiter) 7814 8319 93 = 20°°
Creatinine (wmolliter) 106 (90-131) 119 (100-144F 135 (100-166)°
Intubation time (h) 78(48-138) 88(6.0-17.5 93(6.0-18.0)
ICU stay (h) 20 (19-26) 21 (20-44) 25 (20-46p
Hospital stay (d) 8(6-12) 8 (7-15) 11 (9167

Data are expressed as number (percent), median (interquartile range), or mean + sp. DM, Diabetes mellitus; IABP, intrazortic balloon pumnp; DSWI,
deep sternal wound infection; UT1, urinary tract infection; RBC, red biood call; FFP, fresh frozen plasma.

“ P < 0.05 non-DM v=. DM HBA,, >6.5%.

b P < 0.05 DM HbA,_ <6.5% vs. DM HbA,_ >6 5%.

“P < 0.05 non-DM vs. DM HBA, <6.5%.

The Assocliation of Preoperative Glycemic Control,
Intraoperative Insulin Sensitivity. and Outcomes after
| Tl Erndoerrasl Mieteh, Septerriver 2090, 7509 4338 - 4304

Cardiac Surgery



Non- Diabetik Normoglisemik Kardiyak Cerrahl Hastalarinda
dis-GLISEMI ve insiilin direnci insidansi

nasildir ?

Disglisemi: Aclik glukozu 108 - 126 mg/dL= 6-7 mmol/L
Diabetes : > 126 mg/dL= 7 mmol/L




High Incidence of Insulin Resistance and
Dysglycemia Amongst Nondiabetic Cardiac

Surgical Patients 5012 by The Society of Thoracic Surgeons

Non- Diabetik Normoglisemik

Table 1. Patient Metabolic Characteristics

Glucose levels, mg/dL
Peak intraoperative

Mean postoperative

Male (n = 14) Female (n = 3) Total (N = 17)
Body mass index, kg/m* 289 +3.9 32.7 * 44 298 > 42
Waist circumference, cm 103 + 12 108 + 75 105 = 11
FBG, mg/dL 973+72 98173 973*72
Fasting plasma insulin, mU/L 11.1*76 91 *31 107 = 69
Fasting C-peptide, pmol/mL 1.1*05 09 *03 1.0 = 04
57 *02 56 03 5703
Blood pressure, mm Hg
13121 138 *3 13219
x99 844 78=8
Lipid levels, mmol/L
Total cholesterol 45 *09 49 * 1.6 45 1.0
Fasting triglyceride 1902 1.6 = 03 18*11
High-density lipoprotein 1.0+ 03 13 01 1103
GINF, mg/kg/min 34+13 36+ 21 35+ 14

158.6 * 32.4 (118.9-227.0)
120.7 * 14.4 (100.9-138.7)

136.9 * 45.0 (108.1-189.1)
126.1 * 34.2 (100.9-154.9)

154.9 = 34.2(108.1-227.0)
120.7 = 16.2 (100.9-154.9)

FBG = fasting blood glucose;

* Data expressed as mean * standard deviation (range) unless otherwise specified.
GINF = glucose infusion rate;  HbA, = glycosylated hemoglobin.
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Insiilin sensitivitesi diistiikce glukoz diizeyleri artiyor
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[ Preoperatif insiilin rezistansinin derecesi

perioperatif disgliseminin belirtecidir.

1 Preoperatif AKS glikometabolik

durumun kott gostergesidir.

Table 3. Correlations Between Surrogate Measures of Insulin
Resistance, Whole Body Insulin Sensitivity, and
Perioperative Dysglycemia

FBG
GINF Intraop Postop
Variable r Value r Value r Value
Fasting insulin -0.50" 0.58 0.46
TG/HDL ratio 0.47 035 034
HOMA-IR —0.69° 0.48 048
QUICKI 0.74® 0.58* 057

Data corrected for age and sex. Multivariate linear regression. %p «
005 Pp <001

FBG = fasting blood glucose; GINF = glucose infusion rate; HDL =
high-density lipoprotein; HOMA-IR = homeostasis model assessment
of insulin resistance; Intraop = intraoperative; Postop = postop-
erative; QUICKI = Quantitative Insulin Sensitivity Check In-
dex; TG = triglycenide.
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TABLE 1. Comparison of characeristics hased on $he presence or ahsence of meta bolic s yod rome

elisiminde bagimsiz risk faktoru

Mectabolic syndrome (n —~ £51) No metabolic syndrome (n ~ P value
Age (y), mean = SD L $=9 ¥
Male (%) &0 84 515 @&S) 63
Nwee vessel duense, n (%) 81 &9) 427 %) 57
> BM |25 kg/m2 Let man commary senoms > S0%, o (%) &0 (1) £1.13) 32
Unstable sngma, n (%) &S (15) 101 (16) 1
Pawviows castac sargery. o (%) $09) 2403 26
TI’I I CerldeS >150 Emegency surgery, n (%) 1323) 18 Q%) o
g y Lef ventncular gjection fadion (%) mean + SD 631 =135 625+ 136 el
- +HLe) LY B )] L3 AR 1A
Body mass index (kgim ). mean = SD 244 +25 227423 < 000
HDL < 40 mg/dL Duabeses melime n (%) 17933) 95 (15) <000
Fasting blood sugx (mem + Sy 16 =34 103 =% < 000
i) pd [ TN 126 O < e
COPD. a (%) 1602) 5905 V44
TA >130/85 mm Hg Perphen] vasculy duaase, n (%) 2445) 24 (A%) o
Cerebral vascelar duease, 0 (%) 3514 o83 ~
Choomic kidney duense, n (%) 170031) 27 Q6) ar
Properative dialves, (%) 122.2) T411) 17
P=operative INBP. n (%) 509 7(1.1) ]
Sysalic blood pressare ¢mm Hg), mean = SD 132 =18 12717 <0
e . 3 ‘r ll.‘ S e . =1 28 28 2% m’l
DL chaolesterol (mg/dl.) mean = SD 1481 =470 1527 +4%% 1m
DL cholstral (mgdl), meaan = SD 76 =104 472+132 40001
rghycendes (mgidl), mean + SD 2130 + 1120 1419 +951 N LU
uwent smoker, o (%) 398 (72) 453 (1) 2
P —————
Nenees, n (%) 51083 581 52) £2
ACE mdidom, n (%) 21058 15 24) o2
Ben blockes, n (%) 24244 2 QS) n
Calciam stagomss, n (%) 296 4) 20 32) < 0o
Asprm, n (%) 214 (9) i dn )|
Total bypass tme (min), mean = SD I 159 =57 9
Use of LITA.n (%) 18 (2 31 42) -
Dutad susomoses (mean + SDy 2508 24+08 0
Resxplormon forbleeding, o (%) 10 (1.8) 1209 10
Hospitdl sty d). mean = SD 268 + 240 220+ 233 A8

ACE, Asguaensin Tl comvoteoy cuxyse, COPD, deymic obstmctive piswawy dicwe R highdosity Sgopetce. JARP st sendtic balloon pamp LDL, low<dc ity
Sgupmt . LITA el sond dwos: atery. D, sl e vion.

Metabolic syndrome is an independent risk factor for stroke and
acute renal failure after coronary artery bypass grafting

The Journal of Thoracic and Cardiovascular Surgery - March 2009




Metabolic syndrome is an independent risk factor for stroke and

~acute renal failure after coronary artery bypass grafting

The Journal of Thoracic and Cardiovascular Surgery « March 2009

MS postoperatif strok ve ABY gelisiminde baglmsiz risk
faktorudur.

KABG geciren olgularin
% 47 si metabolik sendromlu.

TABLE 5 Results of multivariate amalysis of risk factors for

Metabolic synd mome (n = 551) No metabolic syndrome (n — 632) postoperative st roke and acute renal fadure
TABLE 2 Comparison of in-lwspital outcomes based on the presence OR (%% ChH P valkse
or absence of metabolic s yndrome Swroke
Metabalic  No metabolic P Metshobe s yndrome 247 (1.22-499) m2
syndrome  syndrome  value Midary of arebrovasculs mcidents 952 (4.50-22) < 0001
In-hospital death (%) 15 0e & Age 1LO8 (1.05-113) 01
Stroke (Vs) r %) 51 Ol Cardiopubmonary bypas tame 101 (1.00-101) R4
‘Anlenmal failure (%) 39+ 1.1* o Acute remal (ailure
- — — - Metsholc s yndrome 381 (1.42-103) s
Respirstory msufficency (%) s 21 57 Chonie kidney disease 160 (6.45-39 8) < 001
Mediastimitis (%5) 22 1.1 e Perpheral srtery disease 485(1.89.15%) e
New omset of atrial fi brillstion (%) 16 13 i »J Postoperative low output s yndmeme 599(160-24) 08

*Prients oo properxive didlysis were exchadad O, Ocdds mox; O, coafidence mtearval



Clinical and metabolic results of fasting
abbreviation [with carbohydrates in coronary artery
byl)ass oraft surgery Rev Bras Cir Cardiovasc 2012
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Preoperatif KH’l sivi almanin klinik metabolik
sonuclari

] Cerrahi oncesi 6. saat 400 ml ve 2. saat 200 ml,

12.5% maltodextrin

J Kan glukozu hedefi <150 mg/dL : OP ve YB da ilk

6 saatte.

2 Insdlin direnci Homa-IR yontemle degerlendiriliyor.



Preoperatif KH’h sivi almanin klinik metabolik
sonuclari

1 YB ilk 6 saate glisemik kontrolde duzelme
J Hastane ve YB kalis suresinde kisalma
] Daha kisa sure dobutamin kullanimi

2 Insdlin direnci Gzerine etkili degil

] Hastanede morbidite ve mortaliteye etkisi yok.

Clinical and metabolic results of fasting
abbreviation with carbohydrates in coronary artery
byp'dSS gl’ilfl Surgery Rev Bras Cir Cardiovasc 2012
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Sonug

. Intraoperatif glisemik kontroliin saglanabilmesi icin

preoperatif glisemik kontrol saglanmalidir.

. Kardiyak cerrahi olgularinda glisemik takip kliniklerin
belirledikleri intraoperatif ve yogun bakim

protokollerine uygun olarak yapilmalidir.
Hipoglisemiden kaciniimalidir.

. Postoperatif sonuclari isaret eden intraoperatif esik

iInsulin direnci seviyesi net degildir.
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