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Achk Kan Sekeri 15 g glukoz yuklemesinden
(mg/dL) 2 saat sonraki kan sekeri (mg/dL)

<140 140- <200 =200

<110 NORMAL BOZULMUS

GLUKOZU TOLERANSI
<126

=126



http://upload.wikimedia.org/wikipedia/commons/2/2a/Oral_Glucose_Tolerance_Test.svg

Dialbetes mellitus eperatif
komplikasyon insidansini arttirir.

> Hertzer NR, Bena JF, Karafa MT. A personal experience with the
influence of diabetes and other factors on the outcome of
infrainguinal bypass grafts for occlusive disease. J Vasc Surg
2007;46:271-9

> Bagry HS, Raghavendran S, Carli F. Metabolic syndrome and
insulin resistance: perioperative considerations. Anesthesiology
2008;108:506—23



Perioperatii gelisen hiperglisemi
gelisebilecek istenmeyen
sonuclarin habvercisidir.

> Puskas F, Grocott HP, White WD, Mathew JP, Newman MF, Bar-
Yosef S. Intraoperative hyperglycemia and cognitive decline after
CABG. Ann Thorac Surg 2007;84:1467-73

> Bochicchio GV, Sung J, Joshi M, Bochicchio K, Johnson SB,
Meyer W, Scalea TM. Persistent hyperglycemia is predictive of
outcome in critically ill trauma patients. J Trauma 2005;58: 921-4

> Bochicchio GV, Salzano L, Joshi M, Bochicchio K, Scalea TM.
Admission preoperative glucose is predictive of morbidity and
mortality in trauma patients who require immediate operative
intervention. Am Surg 2005;71:171-4
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GLUT-4 araclili
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Glukozun hucre icine girisi

> Kolaylastiriimis difuzyon

Glukoz tasiyicilari; GLuT 1-12,

H+/myoinositol transporter,
Sodyum-bagimli glukoz kotransporter 1-6

> AKtIf transport



Glukoz transportunda insulinin yeri

> Glukoz transportu insuline bagimli olmayan dokular;
o Pankreas
o Beyin
« Immiin ve endoteliyal hticreler

> Glukoz transportu insuline bagimli olan dokular;
o [skelet ve kardiyak kaslar
o Adipoz doku (GLUT-4 araciligi ile)

o Karaciger (GLUT-2 araciligi ile, instline bagimli glukoz aliminda hiz
Kisitlayici basamak)
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Insiilin sekresyonunu etkileyen faktorler

Pankreatik hormonlar

Intestinal hormonlar

Plazma glukozu N
konsantrasyonunun artis|

Nitrik oksit

Arginin

Losin > ‘
Beta-ketoasitler
Sitozolik C-AMP artisi
Vagal stimtilasyon =~ —~
Sempatik stimulasyon
Hucre ici potasyum artisi l
Inhalasyon ajanlari
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Inhalasyon ajanlari ve insulin

> Isofluran, Desfluran:

o Glukoz ile induklenen insulin sekresyonu |

> Desfluran/Remifentanil anestezisi;

» Insulin seviyesi etkilenmez
» Insilin sensitivitesi | == Kan glukoz seviyesi hafif 1

> Intraven®dz anestezikler;

Noroendokrin cevap |
Insulin sek%esyonu degismez

Instilin sensitivitesi |

Kan gluko! seviyesi hafifge 1



Insiilinin metabolik etkileri

INSULIN

GLUCOSE INSULIN '
RECEPTORS
t / Phosphorykation

GLUCOSE {Cﬁiﬁi AP)

t

+ '/..._«-:.‘./.‘.;,,,‘.* .
e

MODULATION OF GENES

mTOR, FOX0-1, GSK-3
GLUT-4 \ SREBP-1c

receptors

General gene
expression

Insiline hassas
hucrelerde glukoz
transporterlarinin
aktivasyonu ile glukoz
aliminin arttiriilmasi

. Glikojen sentezinin

arttirilmasi

. Glukoneogenez, glikoliz,

lipojenik ve sterol sentezi
yollarinin duzenlenmesi



Insiilinin non-metabolik etkileri

> Proinflamatuar transkripsiyon faktoru |
Nukleer faktor-k[3
Early growth response-1
Aktive edici protein-1

> Endotoksin aracili inflamatuar mediatorler
IL-1B
IL-6
TNF-a



Insiilinin non-metabolik etkileri

> Insulin;
Plateletlerde ve endotelde nitrik oksit yapimini 1

!

Platelet aggregasyonu inhibisyonu, selektif vazodilatator etki
> Insulin;

Doku faktoru|,

Plazminojen aktivator inhibitor-1 |

Reaktif oksijen trtnleri |
Hdcre ici adezyon molekulu-1 |

!

ANTIOKSIDAN, ANTITROMBOTIK, ANTIFIBRINOLITIK




Diabetik veya nondiyabetik hastalarda
ozellikle kardiyovaskuler cerrahi

sirasinda hiperglisemi sikiir.

» Carvalho G, Moore A, Qizilbash B, Lachapelle K, Schricker T.
Maintenance of normoglycemia during cardiac surgery. Anesth
Analg. 2004;99:319-24.
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Akut insiilin Rezistansi

intraoperatif Yonetim

Anestezikler

Dextroz iceren ilaclar
Steroidler

Adrenerjik agonistler
Alfa-2 agonistler
Hipotermi

Noroendokrin Stres Cevap

Kardiyak cerrahi
Cerrahi suresi
Cerrahinin yeri
Cerrahi teknik

PERIOPERATIF
HIPERGLISEMI

Preoperatif metabolik durum

Dibetes mellitus
Sepsis/inflamasyon
Obezite



PEROPERATIF HASAR
=

Artmis Hormonal Stres

_ Epinefrin?, Kortizol 1, inflamatuar mediatérler
Inhalasyon|Anestezikleri

Aktivitenin Dusmesi
Glukokortikoid tedavi
Enteral veya Parenteral Nutrisyon

L

HIPERGLISEMI

L

Immiin Fonksiyon
Oksidatif Stres 1
Endotelyal Disfonksiyon
inflamatuar Mediatorler 1
Prokoagtilan durum
Mitogen seviyesi 1

Sivi siftleri

Elektrolit degisiklikleri

L

Yara iyilesmesinde gecikme
Enfeksiyonlarda{
Derlenmede gecikme
Potansiyel'son-organ disfonksiyonu
Miyekardial hasar
SerebrallHasar
Renal Hasar



Preoperatif metabolik hast. ™\

(Diabetes mellitus)

Noroendokrin cevap 1
(Glukagon, epinefrin, kortizol araciligi ile)

Metabolik sendrom > Perioperatif hiperglisemi
S : riski 1
Varolan insulin rezistansi

Altta yatan 3-hucre disfonksiyonu

_/



AKut hipergliseminin etkileri

> Immuin fonksiyon baskilanir

« Kemotaksis

» [Fagositoz

« ROS yapiminda degisiklik !
« Inraselliiler bakteriyolizis

> Dolasimdaki inflamatuar sitokin konsantrasyonu 1
> NO yapimi |
Angiotensin |11 > Vaskuler reaktivite degisiklikleri
T SVR

> Renal esik gecildiginde =mmp- OzMOtIK dilreZ ————
= Dechidratasyon === Elektrolit , asit-baz dengesizligi

> Hiperozmolarite === SSS disfonkSlyonu s S€rebral odem



Insiilin rezistansi

> Etkili faktorler;

Yas

Genetik predispozisyon

Etnik koken

Fiziksel aktivite seviyesi

Vucut agirhgi

Perioperatif | kalori

Negatif nitrojen dengesi

Proinflamatuar hucreler

Serbest yag asitleri

Kontraregulatuar hormonlar(glukagon, epinefrin, kortizol)

> Esas etkili oldugu yer;

o Adipoz doku
» Karaciger
o Kalp ve iskelet kaslari



Postoperatif inslilin rezistansi
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Postoperative Days

S‘Wolters Kluwer OvidSP
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Intraoperatif donemde glisemik
kontrol?...... ¥

Kardiyak cerrahi hastalarinda optimal intraoperatif hiperglisemi tedavisinde fikirbirligi
saglanamamistir.

Postoperatif glukoz konsantrasyonlari dizenlendigi takdirde intraoperatif hiperglisemi
olum danhil perioperatif bagimsiz risk faktorlerinden birini olusturmaktadir.

Glukoz konsanrasyonu > Her
Postoperatif komplikasyon oraninda artis >

Gandhi GY, Nuttall GA, Abel MD, Mullany CJ, Schaff HV, Williams BA,et al.

Intraoperative hyperglycemia and perioperative outcomes in cardiac surgery
patients. Mayo Clin Proc. 2005;80:862-6.



Kardiyak cerrahi geciren yogun bakim hastalarinda siki
kan sekeri kontrolu morbidite ve mortaliteyi dusurur.

Van den Berghe G, Wouters P, Weekers F, Verwaest C, Bruyninckx F, Schetz M, et al.
Intensive insulin therapy in the critically ill patients. N Engl J Med. 2001;345:1359-67.

Kardiyak cerrahi geciren hastalarda cok siki glisemik
takip ve kontrol rutin uygulama haline gelmelidir.

Garber AJ, Moghissi ES, Bransome ED Jr, Clark NG, Clement S, CobinRH, et al. American

College of Endocrinology position statement on inpatient diabetes and metabolic
control. Endocr Pract. 2004;10 Suppl 2:4-9.



Diger taraftan....

Intraoperatif hiperglisemi sadece altta
yatan stres nedeni ile olabilir

U

Hipergliseminin kontrolU perioperatif
komplikasyonlari ve riskleri azaltmaz

NS
Yogun insulin tedavisi nedeni ile maliyet

artar, kar-zarar iliskisi bozulur.......



> Hiperglisemi kotu sonuclara sebep
olan faktor mu?.......

> Hiperglisemi kotu sonuclara eslik
eden faktor mu?.......



> 400 kardiyak cerrahi hastasi

» Siki glisemik kontrol grubu;
* Kan glukoz seviyesi 80-100 mg/dL
» Konvansiyonel grup;

» Kan glukoz seviyesi < 200 mg/dL
« >200 mg/dL == 4 U insulin

» >250 mg/dL == |V insulin ile <150 mg/dL

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive
Intraoperative Insulin Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of
Internal Medicine. 2007; 16:233-243



Column 1t

Serum Glucose Insulin Infusion

Level, mg/dL

Rate, U/h

Column 2%

Serum Glucdse Insulin Infusion Rate,
Level, mg/dL Urh

Column 3§

Serum Glucose Level, Insulin Infusion Rate,

mg/dL Uh
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Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive
Intraoperative Insulin Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of
Internal Medicine. 2007; 16:233-243




Characteristic Intensive Treatment Group Conventional Treatment Group Mean Difference (95% CI) P Valuet

Intraoperative

BB

mmol/L 6.2(1.2) 6.2(1.7) 0(-031t00.3)
mg/dL 111 (22) 111 (31) 0(—-5to6)

Post-CPB gluco e
atients, n¥ S SR e ] S
Mean level (SD)

mmol/L 6.8 (1.3) 82(1.9 -1.4(-1.8to —1.1)
123 (24) 148 ( —25(~32 to —19)
& EY = z 5 )5‘7.

Baseline glucose level
Patients,n¥ .
Mean level (SD)
mmol/L 6.3 (1.6) 8.7(2.3) —-2.4(-28to —1.9)
mg/dL 114 (29) 157 (42) —43 (—50 to —35)
24-h glucose level
Mean level (SD)
mmol/L 5.7 (0.9) —-0.1(-0.3t00.2)
103 (17) ) N —-1(-6to4)

¥

t P values are unadjusted.

+ Number of patients with data available. The 8 patients (3 in the intensive treatment group and 5 in the conventional treatment group) who were randomly assigned but
were lost to follow-up are not included in the analyses.

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive

Intraoperative Insulin Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of
Internal Medicine. 2007; 16:233-243




Variable Intensive Treatment Conventional Treatmaent Mean Difference
Group Group (95% C1)
Intraoperative
Baseline glucose level
Patients, nt az 36
Mean level (SD)
rrerneal /L 770D 7.8 () - 0.1 (=12 to 1)
g Sl 139 (1) 141 (53) -2 (—22 10 18)
Post-CPB glucose level
Patients, n¢ 37 a5
Mean level (S50
mmol/t 7.3 (1.6) 9.44(2.7) 2.1 (=3110—1)
mg/dt 132 (29 169 (49) 37 (~56 to —18)
Mean total amount of insulin, L 26 (19) a 22 (19 to 29)

Intensive care unit
Baseline glucose level
Patients, 37 36
Mean level (S02)

mamol/t 7.2(1.6) 10 (2.8) -2 B(—3.8 o 1.7
mgldi 130 (29) 180 (50) «50 (-~ 69 to —30)
241 glucose level
Patients. n¥ 28 2B
Mean level (S0
reernal/ L 290 S5.801.4) O (=06 100.7)
mg/dL 106 (18) 105 (25) 1(—10 o 13)
Mean total amaunt of inwalin (50), U 99 (42) B2 (46) 17 ¢(—4 to 3%

riables nie compured aceoss treatment groups using stest or Wilcoxon mnk-sum s CPB o~ cacdiopulmanary bypaos.
t+ 2 values ore unadjosted
1 Number of patienss with dara available

Patients with ,
At Withoatiie

Variable Intensive Treatment Convaentional Treatment Meoan Difference P Valuet
Group Group (W59, C
Intraoperative
Basaline glucose level
Patients, n# 148 150
Mean level (512)
mimal/L S (0.2 5.8 (0.9) 002 to 0.2)
rgsell 105 ¢13) 104 (16) 1 (=3 ta4a)
Post-C 11 plucose level
Patients, nE naz 149
Meaan laveal (S0)
mnelsl 6.7 (1.3) 7.9 (1.6) -1
mgsdt 120 (23) 143 (29) —

2 —_—1 0 e [SRD] = 0,001
23
Mean tatal amount of insulin, ¢/ AELN G LGS 17

4
(—29 to —17)
14 to 19) = OO

Intensive care unit
Baseline glucose level
Patients, o R E 150
Mean leval (510)
mmaol/i 6.1 (1.5) 8.4 (2.1 2.3 (—2.7 to: —1.9) “20.001
g /el 110 (27) 151 (38) — A1 (D ta —34)
24-h pglucose lovel
Patients, n+ L 1o
Mean level (S
mmol/i 5.7 (0.9 mAEd12) —0.1 (=09 e O2)
gl 102 (12 104 (22) 2L(~7 to A)
Mgun‘jatal armount of Insulin G a8 7O (34 -l (=1 ey B)
(S0,

0.59

0. 190G

* Varinblex are compured aoross CCentment groups using ~rese or Wilcoxon rank-am cexe. CPB = cardiopulmonary by pass.
7 values are aoacd juasced
F Nunber of parieacs wich daca availabile,

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive Intraoperative Insulin
Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of Internal Medicine. 2007; 16:233-243
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* Vet ate compared 30e seament groups by usiag chesqeare o Fber et e,
# Pradues are omadpusmed
& Numbers for “any evene” comespond o9 the numiber of panent who expencacad 21 indiridinl event.

* Vrtsbls are compaser scroes sesmmsnt grougn by wing chisyuare o Fober cxact 1t
# Fvabes are aradjpured.
& Nursbert fee “any event” cormeppend 1o the rusber of jutiont who aiperienced 21 indmidual st

Compeetiond Treatmest Group

n= 150} 2 %)

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive Intraoperative Insulin
Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of Internal Medicine. 2007; 16:233-243



Intenslvo Treatment Group Conventional Treatment Group P Valuet
(n = 36)

lhIra'.opcrgitch hyp r@chcnﬁi; (g'l'l;cosc level
= 3. 9 mmoI/L [)250 _mg/d (%)%

=GO, 1 4 14
ICU hypcrglyccmia (glucosc lcvcl =13.9
mmol/L [=>250 mg/dLl), n (%)%
o length of stay in hospital (S0), o
Median length of stay in hospital
quartile range), d
: ngth of stay in 1CL
Median length of stay in Icu (Interquarlile
range), o

* Vaviables are compared across treatment groups using chi-square or Fisher exact tese for dichotomous variables and z<test or Wilcoxon rank-sum test for continuous
vardables, ICU = intensive care unit.

1+ 7 values are unadjuseed.

+ Refers to number of patients who had 21 episode.

Qutcome Intensive Treatment Group Conventional Treatment Group P Valuet
(n = 148) (n = 150)

Intraoperative hypoglycemia (glucose level 11 0 (O) 0.50
< 3.3 mmol/l [<60 mg/dLl), n %)+

Intraoperative hyperglycemia (glucose level 0 (0) 2(1) 0.50
=139 mmol/L [=250 mg/dL]), n (%%)+

1ICU hypoglycemla (glucose level <3.3 7 (5) { 0.63
mmel/L (=60 mg/dLl), n (%)t

1ICL hyperglycemia (glucose level =13.9 0 (0) 8 0.060
mmol/L (=250 mg/dL)]), n (%)%

Mean length of stay in hospital (50), ¢ 7 (4) : 0.49

Median length of stay In hospital 6 (5-9)
(interquartile range), o

Mean length of stay n (€U (SD), d 2(2) 0,35

Median length of stay in ICU (interquartile 1 (1-2) .
range), o

* Varviables are compared across treatment groups using chi-square or Fisher exact test for dichotomous variables and zetest or Wilcoxon rank-sum test for continuous
varinbles. 1CU = intensive care unit,

T 7 values are unadjusced.

¥ Refers ro number of parients who had =1 episode.

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive Intraoperative Insulin
Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of Internal Medicine. 2007; 16:233-243




Sonug¢ olarak:

Intravenoz inftizyon ile kan glukoz seviyesi normal
sinirlarda tutulabilir.

Yogun intraoperatif insulin tedavisi konvansiyonel
yontemle kiyaslandiginda olum veya morbidite uzerine
belirgin etki olusturamamistir.

Yogun insulin tedavisi ile hastaya olum inme gibi
zararlarin verilebilecegi gozardi edilmemelidir.

Gunjan Y. Gandhi, Gregory A. Nuttall, Martin D. Abel, Charles J. Mullany, Hartzell V. Schaff,et al. Intensive
Intraoperative Insulin Therapy versus Conventional Glucose Management during Cardiac Surgery Annals of
Internal Medicine. 2007; 16:233-243
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Table 1. Retrospective Studies

Yerdamori et 3157

Laird et 21>

Sung et 3.5

McGin et al.™®

Drorge et 3.

Noorazij et al.*?

Intracperative

Hill et 57

Guvener et al.™

Estrada et al**

Furnary et &%

Doanst et al.”™

Gandni et a1.™

D Alessandro e1 3t

Pusias ot al.”

Retrospective
Prospective
obsenvational

Revospective

Retrospective

Retrospective,
coso-control

Prospective
obsenational

516 poatients,
trauma

1003 patients,
trauma

1201 patients,
carotid
endarterectomy

647 patients,
noncardiac
surgery

B04 patients,
noncardiac,
nonvascular
surgery

2862 patients.
CABG

1090 patients,
CABG

1574 patients,
CABG

3554 patiens,
CABG

6280 patlents,
cardine
surgecy

409 patients,
cardiso
surgecy

525 patients,
CABG

Nonstandaedized
protocol

Nonstandardzed
protocol

Nonstandardued
protocol

Nonstandaedzeds
protocol

Nonstandardzed
protocol

Nonstandargued
protocol

Nonstandardized
gucose
L
Nonstandasdized
gucose
management

Nonstandardzed
gucose
management

SQ insulin
versus
continuous IV
Insutn

Insulin Dy bokis
during CP8

Nonstandardizet
gucose
management

Insulin oy
standacdized
protocol pre.
intra, and
postoperatively

Nonstandordied
gucose
management

None

<200 mg/dL

150-200 mg/dL, 125-175
mg/oL, and 100-150
g/l

=270 ma/dL

150-200 mg/aL

Salient findings

Severity of head injury conelated with
admission and postoperative
Bhuacose leveis. Only postoperative
Blucose levels >200 mg/ol were
POEICtOrs of POCr CULLOMES

Admission glucose >200 mg/dL was
associsted with increased
mortality, increased hoepital and
ICU LOS, andd increased rate of
infection

Hyperglycemia glucose =200 mg/
dl) was associated with higher
13te of infection end i

Continued

Study
Postoperative
Finnay et al,** Prospactive
obsenational

Mehlister et al.”* Retrospectne

Y

Hyperglyoemia (glucose =200 mg/
aL) had higher incidence of
Infection eng hospita LOS

Preoperative glucose 250 mg/dL
was associated with Increased
Incidance of stroke, TIA, Mi, and
death, Mild byperghoemia (150
199 mg/di) was not associated
with difference in the incigence of
stroke, TIA, MI, and death

A MDA, < 7% associated with
decreased incidence of infectious
complications

In patiants with prediabetes 3-foid
increase while In patients with
digbetes 4-50id ncrease in
cardiovascular mortatity

No association between maximum
viood glucose concentration and
mortality (univarnate analysis)

Patients with diabetes were more
peone to infectious complications.
Prooperative hypergiycemia was an
Independent predictor of short-
term infectious complications and
the total hospaal LOS

Hyperglyoemia did not peedict
increased mortality

Continuous IV insulin thesapy
(prebypass 10 3 d postoperative)
Improved survival [2.5% vs 5.3%)

Peak glucose =360 mg/dL was
associsted with advirse events
ang mostakty

Madmal and nean intraoperative
ghucose predicted increased
MOidity B mortakity
(muttivariate snalysis). increase in
mean Intraoperative ghucose level
{20 mg/dL) associated with an
increase occurrence (30%) of an
adverse event

No difference in cardiac, pulmonary,

renal, and
complications. Decreasod mortality
in treatmont group {1.3% vs 4.0%;

At 6wk, norndrabetics pateents,
Shucose =200 mg/dl was
associated with decreased
cognitive dystunction, In patients
with diabetes, hyperglycenia had

o a

s

Krinsley'

Prosp

obsesvational

Gabe et at.™ Retrospective

Schmettz et at. ™7 Retrospective
Retrospective
Wald et a1,%?

Retrospective
Treggian et al,***

Retrospective

Meler et @297 Retrospective

Ramos et #.1%7 Retrospective

Thiele et al.*** Retrospective

ICY = intensive care wit; LOS = dength of stay; T1

523 patients,
medical
(12%),
surgical
(88%) 10U

291 patients,
CABG

275 patients,
vascular
surgery

1600 patients,
madical
165%)/
surgical
(35%) 1CU

942 patients,
trauma

103 patents,
trauma CU

614 patients,
cardiothoracic
SUTREry

71261 patients,
trauma

513 patients,
teauma

8727 patlents,
Carhac
surgery

10,456
patients,
medical/
surgical

228 patients,
nowotrauma

995 patients,
general/
vascular

surgery

834
newoswgcal
points with

Design Glycemic goal or range

Insuiin ty 90-145 mg/dl
nonstandardeed
protocel

92% recened IV
insulin by
Peotocol

MNonstendardized None
protocol

164-209 mg/dL

Iesulin by
standardized
protocol

<140 mg/aL

MNonstandardized  None

protocol

$Q Insutin by <140 mg/aL
stondardized
prolocob

Insulin by
standardized
peotoco

80-110 mg/dL

Progressively
stingent
insutin
protocot

Ingulin by
stendardized
protoool

Mean glucose decreased
from 141 t0 129

<140 mg/al.

Insulin by 90-1484 mg/oL
standardizod

protocod

Progressively
stringent
Insulin
protocot

Insulin by
stancardized
protosed

Nonstandardized
protootd

110 mg/dL

70-130 mg/oL

None

Insulin by
standardized
protocel

<120 mg/oL

None 80-130 mg/dl 80~

Salient findings

Patiards diwded imo & groups. Best
outcomes noted in patients with
Bucoss levels between 145 and
180 mg/dL, In 83 glucose groups,
InGun administration was
associded with Increased risk of
death

Hyperglycenna on POD 1 was an
Independent predicior of adverse
outcomes

Postoperative infection rete
coerelatad with hyparglycemia

Lower incidence of mortality (20.9%
vs 14.8%), rena dysfunction (3%
vs 12%), and PRBC transfusion
(20.5% vs 25.5%), No ditference in
Infection and LOS. No benefit of
hyperghoemic control f APACKE
score >35

High (ghwose > 220 mg/aL),
warsening, or highyy variable
Pucoss levels associated with
Ircreasad risk of infection; ICU-
LOS. HA0S, and mortality

8kod gucose level »140 mg/dL
Was associpted with mcroased
mocbdity and mortality

Blhod ghucose lovel >200 mg/dt on
Fimigsion 10 the ICU was
associated with intreased
morbidity and mortality

Decressed ncidence of
Intraabdominal abscesses,
Decreased number of days on the
veriator

Mean blood glucose levels > 140
mE/dL were strongly associated
with mortality but not with sfection
rate

Glucose leve! =200 mg/dL anytime
during the first $ d was associsted
with increased inhospital moridity
and monality

No difference in hospital mortality
with gheamic control, 4X higher
Incidence of hypoghycemia with
gycemic control

Mo difference in outcome during the
first week, Decreased ICP and
infection rate in the second week

Postoperative infection rate wis
associsted pastoperative
yperglycemia

No difference in inhospital montaity

A58l

attack: M| =

HbALe =

Alc; PREC = packed red blood

o effect on cognitive dysfunction I CE¥s; CABG = coronary artery bypass surgery; ICULOS ~ intensive care length of stay; HLOS = hospital length of stay; ICP = intracranial pressure; SAH =
Cy s

go; POD =
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Table 2. Prospective Studies

Study

Intraoperative
Rasslas et
al. 110

Rao et al **?

Butterworth
et al 12

Koskenkari

et al.***

Gandhi et al. 2“7

Postoperative
van den Berghe
ot al, 14

Grey and
Perdrizet**"

Hoedamaekears
et al e

Bilotta et al.**7

Bilotta et al,***®

Bllotta et al.**®

Finfer et at.**

Subramaniam
et al, r=e

Study type

Prospective

RCT

RCT

RCT

RCT

RCT

RCT

RCT (unblinded)

Number of patients

30 patients, CABG

1127 patients, CABG

381 patients, CABG

40 patients, CABG + AVR

400 patients, CABG

1548 patients, surgical ICU

61 patients, general surgery

20 patients, postcardiac surgery

78 patients, aneurysm clipping/
neurosurgery

97 patients, traumatic brain
injury requiring surgery

483 patients, neurosurgery

8104 patients, medical/
surgical ICU

236 patients, vascular surgery

Study design

Insulin by
standardized
protocol

Insulin during
cardioplegia

Insulin by
standardized
protocol

Insulin by
standardized
protocol

Intraocperative
insulin by
standardized
protocol

Intensive insulin
by standardized
protocol

Intensive Insulin
by standardized
protocol

Insulin by
standardized
protocol

Insulin by
standardized
protocol

Insulin by
standardized
protocol

Insulin by
standardized
protocol

Insulin by
standardized
protocol

Continuous insulin
infusion versus
S0Q, started
Intraoperatively
and continued

Glycemic goal
or range

75125 mg/dL

None

=100 mg/dL

108-180 mg/dL

80-100 mg/dL

<110 mg/dL

80-120 mg/dL

80-110 mg/dL

80-120 mg/dL

80-120 mg/dL

B0-110 mg/dL

81108 mg/dlL

100-150 mg/dL

Sallent findings

Increased total neutrophlil phagocytic
capacity in insulin treatment group

No difference In myocardial injury and/
or low cardiac output syndromes
between treatment and control
groups

No difference in short- and long-term
neurological complications between
the groups

Improved myocardial contractile
function and decreased Inotropic
support. No difference in clinical
outcomes

No difference In composite outcomes.
Increased number of deaths (4 vs O)
and stroke (8 vs 1) in the intensive
Insulin group

Significant difference in morbidity and
mortality, in patients who stayed =5
d. No difference in mortality in
patients who stayed -5 d (1.7% vs
1.8%)

Decrease In nosocomial infection rate

No diffarence In outcomes betweaen
treatment groups (PRBC transfusion,
time on ventilator, ICU-LOS, or renal
dysfunction). No difference In IL-10,
and IL-6G levels between treatment
groups

Infection rate was lower in treatment
group. No difference in
postoperative vasospasm,
neurologlc outcome, and mortality
rates

Decreasead length of ICU stay. No
difference in infection rate and
maortality

Decreased length of ICU stay and
infection rate, No difference in
mortality and Glasgow outcome
scale at 6 mo

Increased mortality in IGC group. No
difference In number of days in the
1CU, hospital, on mechanical
ventilation, or renal replacement
therapy

Decreased major cardiovascular events
in patients who received continuous
insulin infusion

ICU « Intensive care unit; LOS « length of stay: PRBC « packed red blood cells; CAQ& i § coronary artery bypass surgery: AVR « aortic valve replacement; ICU-LOS «
Intensive care length of stay; H-LOS « hospital length of stay; IL-6 « interleukin 6; IL-10 <« Interleukin 10; IGC « Intensive glucose control; RCT <« randomized

controlled trial.



Intraoperatif ve postoperatif donem
degeriendirildiginde
sonug olarak;

> Perioperatif hiperglisemi ve kotu sonuclar arasinda guclu iliski
mevcuttur.

> Intraoperatif ve postoperatif dbnemdeki siki glukoz kontrolunun
degeri prospektif olarak kanitlanamamistir.

> Bu durumda intraven6z inftizyonla siki glukoz kontroltindn
perioperatif donemde etkinligi savunulamaz.

Akhtar S; Barash PG; Inzucchi SE Scientific principles and clinical implications of perioperative
glucose regulation and control.
Anesthesia & Analgesia. 110(2):478-97, 2010 Feb.




Hipoeglisemi

Glukoz seviyesi| — kompansatuar stres cevap

Glukoz seviyesi| —s iISkemik beyine laktat saglanmasi |
== Deyin hasarif

Intravenoz inflizyonla siki glukoz kontrolinun yapildigi
hastalarda hipoglisemi insidansi %3-13 oranindaf

tInsulin inflzyonu sempatik desarj, sodyum retansiyonu
cesitli mitojenik aktivasyonlar nedeni ile mortalite ve
hipoglisemi insidansinda artisa neden olabilir.



YV V V V

Y V V V

Hipoglisemiye yatkinlik;

Disi cinsiyet
Sepsis
Diabetes mellitus oykusu

Instlin dozu ayarlanmamis hastada nutrisyonel destegin
azaltilmasi veya kesilmesi

Surekli venovenoz hemofiltrasyon
Bikarbonat bazli sivilar

Inotropik destek ihtiyacinin olmasi
Hepatik, renal, adrenal yetmezlik



Perioperatif hiperglisemide pratik yonetim

Hipoperfuze, hipotermik, anemik hastada kapiller glukoz olcumu dogru sonug vermez.

Glukometre ile konvansiyonel laboratuar olgumleri arasinda glukoz konsantrasyonu
<100mg/dL oldugunda %15, >100mg/dL oldugunda %20 fark olusabilir.

Plazma glukoz konsantrasyonu tam kan glukoz konsantrasyonundan %11 daha
yuksektir.

Arteriyel kandaki glukoz konsantrasyonu venoz ve kapiller kandaki glukozdan
yuksektir.

Hastanin hemodinamik durumu glukoz olgumlerinin dogrulugunu etkiler.

L.-Dopa, dopamine, mannitol, asetaminofen, unkonjuge bilirtibin artisi, siddetli
hiperlipidemi urik asit artisi gibi medikasyonlar ve durumlar glukoz olcumunu
etkileyebilir.



o

> Preoperatif degerlendirmede diabete yatkinlik degerlendirilmelidir;
o 45 yasin Uzerinde
o VUcut kitle indeksi >25 kg/m2
o 1. derece akrabalarda DM varligi
« Gestasyonel diabet oykusu veya >4.1 kg dogum oykusu olan kadinlar
o HDL<35 mg/dL
o Trigliseritler>250mg/dL
» Polikistik over sendromu olan kadinlar
o Fizikselinaktivite

> HbA1c olgumu gecmis donemdeki uzun sureli hiperglisemi hakkinda bilgi
Verir.

> Ketoasidoz veya hiperglisemik hiperozmolar durum varliginda elektif.cerrahi
ertelenmelidir.



Perioperatif glisemik kontrol onerileri

American
College of
Endocrinology

Canadian
Diabetes
Association

American
Diabetes
Association

American Heart
Association/

American
College

of Cardiology

Society of Thoracic

Surgeons (Kardiak
cerrahi igin)

Yogun
Bakim

Intraoperatif

Perioperatif

140 - 180 mg/dL;
Genellikle > 180 mg/dL

< 150 mg/dL

Yemek 6ncesi < 140 mg/dL
veya < 180 mg/dL (rastgele

Olcliim)

110mg/dL

90 - 180 mg/dL

90 - 180 mg/dL

140 - 180 mg/dL;
Genellikle >180 mg/dL

< 150 mg/dL

Yemek oncesi < 140
mg/dL veya < 180
mg/dL (rastgele
Olgiim)

110-180 mg/dL

NA

Genellikle > 180 mg/dL

Yogdun bakimda ventilatore
bagl >3 glin; < 150 mg/dL

< 180 mg/dL

< 180 mg/dL

Scientific principles and clinical implications of
perioperative glucose regulation and control.
Akhtar S; Barash PG; Inzucchi SE

Anesthesia & Analgesia. 110(2):478-97, 2010 Feb.




Sonuc

> Hastanin;

perioperatif metabolik durumu
intraoperatif anestezi yonetimi

ekzojen glukoz uygulamalari perioperatif glUkOZ

noroendokrin cevap dUzeyini belirler
akut insulin rezistansi gelisimi

endojen insulin sekresyonundaki degisiklikler

> Hiperglisemi, sebebinden bagimsiz olarak kotu sonuglar
lle yakindan iligkilidir.

> Hipergliseminin duzeltiimesinin cerrahi morbidite ve
mortaliteyl azalttigi kesinlik kazanamamistir.



Sonuc

Evrensel terapatik glisemik hedef ve perioperatif: glisemik kontrolun
gercek etkinligi tanimlanamamistir.

Siki kan glukozu takibinin (<110 mg/dL) etkinliginin
kanitlanamamasinin yaninda hipoglisemi riskini 3-6 kat
arttirabildigini gosteren yayinlar mevcuttur.

Kan glukoz takibinin tamamen terkedilmesi kesinlikle
onerilmemektedir.

Perioperatif donemde kan glukoz seviyesinin <180mg/dL olmasi
konusunda dikkat edilmelidir.

Perioperatif donemde insulin tedavisi intravenoz yoldan yakin glukoz
monitorizasyonu ile uygulanmalidir.






