Acil durum ve hastalik halinde
hiperglisemi tedavisi
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Hastane taburculuk kayitlarinda DM
tanisinin yer aldigi Hasta sayilari ( USA)
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1988 den 2009 yillari arasinda hastaneden Diyabet tanisi ile taburcu olan hastalarin

sayisi 2.8 milyondan 5.5 milyona yukselmistir.

CDCP. Diabetes Data and Trends. Available at: http://www.cdc.gov/diabetes/statistics/dmany/figl.htm. 2
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Ortalama Glukoz Degerlerinin Yogun
Bakim daki dagilimi

Patient-Days, %

>200 >250 >300 >350
Glucose Level, mg/dL

Non-ICU

Patient-Days, %

>200 >250 >300 >350
Glucose Level, mg/dL

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

Swanson CM, et al. Endocr Pract. 2011;17:853-861.
AACE Inpatient Glycemic Control Resource Center
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Perioperative Hyperglycemia and Postoperative Infection
after Lower Limb Arthroplasty

Boris Mraovic, M.D.,! Donghun Suh, M.D.,> Christina Jacovides, B.S.? and Javad Parvizi, M.D.2

Abstract cont.

Conclusions:

Diabetes mellitus and morning ostoperatwe hyperglycemia were predictors for postoperative infection

following total joint arthroplasty. Even patie WItHout a diagno O DIV Who developed postoperative
hyperglycemia had a significantly increased risk for the infection.

J Diabetes Sci Technol 2011;5(2):412-418

J Thorac Cardicwasc Surg. 2000 Jar;112(1):108-14.
Modifiable risk factors associated with deep sternal site infection after coronary artery bypass grafting.
Trick WE', Scheckler WE, Tokars JI, Jones KC, Reppen ML, Smith EM, Jarvis WR.

CONCLUSIONS: Approprial timing of antimicrobial prophylaxis, control of preoperative blood glucose levels Jand avoidance of staple use in patients

with a normal body mass index snould prevent deep sternal site infection after coronary artery bypass graft operations.

AACE Inpatient Glycemic Control Resource Center



HIPERGLISEMININ ISTENMEYEN ETKILERI (1)

Endoteliyal NO olusumu ve anjiyotensin |l yolagindaki
etkileri ile vaskuler reaktiviteyi kisitlar
Endoteliyal ve Iokosit adezyon molekullerinin

ekspresyonunun artmasi

Kompleman fonksiyonlarinin azalmasi

Notrofil fonksiyonlarinda (kemotaksis/fagositoz) azalma
Sitokin sentezinin artmaS'l'_.(TNF-a), |g inaktivasyonu
Travmaya enflamatuvar .-ya-nl_l t-_l"h; aba rmasi

Enfeksiyon olasiligi artigi

Kan glikozu = 180 - 200.mg/dL!!

AACEpatient Glycemic Control Resource Center



HIPERGLISEMININ ISTENMEYEN ETKILERI (2)

Kardiyak girisimlerden sonra derin sternal enfeksiyon

Renal tx.dan sonra allogreft rejeksiyonu

Serebrovaskuler olaylardan sonra fonksiyonel bozulma

MI hastalarinda kardiyojenik sok ve hastane

mortalitesinde artis

Inme geciren hastalarda mortalite artigi

Serebral kortekste noronal hasar ile iligkili olan

glutamat artis!

AACE Inpatient Glycemic Control Resource Center



HIPERGLISEMIK YANITIN PATOFIZYOLOJISI

Hepatik glikoneogenezis ve glikogenolizis artar
(katabolik hormon sekresyonu)

Norepinefrin, epinefrin
Glukagon

Kortisol Pro-inf sitokinler
Growth hormon

Sitokin (TNF-a, IL-1, IL-6)

Insulin sekresyonu baskilanir
Insulin periferik etkileri baskilanir
Hepatik glikoz Uretiminde artis (glikojen glikoza donusur)

AACE Inpatient Glycemic Control Resource Center



Anesthesia

Metabolic Stress —»

Critical lliness

AACE Inpatient Glycemic Control Resource Center
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HiPERGLiSEMiK,Y'ANITIN PATOEiZYOLOJiSi
>
4 Laktat
Gliserol
Piruvat

Alanin & glutamat

Glikoneogenezis
(Yemekten sonra %50 aclikta %100)

Stres hiperglisemide en onemli etken

AACE Inpatient Glycemic Control Resource Center



NICIN fonksiyonel insulin yetersizligi ?
Volatil anestetik ajanlarin inhibitor etkisi
Dolasimdaki katekolaminlerin pankreas b-hucre
fonksiyonlari uzerindeki etkisi

Acligin etkileri
Insulin rezistansina neden olan dolasimdaki
sitokinler

[instilin Direnci

NASIL asilabilir ?
Ekzojen insulin uygulanmasi
Metformin ?

INSULIN direnci

Weiss R, Lancet 2003.

AACE Inpatient Glycemic Control Resource Center



Stres sonucu HIPERGLISEMI
Fizyolojik
ANCAK, periop. ve agir hastalik durumlarinda
Mortalite ve Morbidite riskini arttirir

6852 travma hastasi
SIH saptaniyor

>
Stress-Induced Hyperglycemia, Not Diabetic Hyperglycemia, KS —11.1I’T;|\/|(200mg)v,.
Is Associated With Higher Mortality in Trauma HA1C <6.5%, DM deqil

Jeffrey D. Kerby, MD, PhD, Russell L. Grifiin, PhD, Paul MacLennan, PhD, and Loring W, Rue, I1f, MD v SIH hastalari Mortalite X2

PAPERS OF THE 132ND ASA ANNUAL MEETING

Coacluions: DAL i commos 1n patcati with vperphyccma afler Irausia
M oneosed w0 DH, SIH b sasocisted weh Bigher mortalimy Jies oo
Further research is warnaniad 10 sdeaify mechareams causing bnvperghyoemia

ana] subvisgueni worse ounoomes afier frauma.

AACE Inpatient Glycemic Control Resource Center



Abd. cerrahiden sonra 2 hafta
Adaptif ve yararli bir mekanizma

Stress Hiperglisemisi Nedenleri

M

DOKSI
potansiyon
noglisemi-noroglikopeni nedeniyle

Cerrahi, travma ve yaniklar
Soguk stresi

6LIKOZ DEGERLERT:
Intraperitoneal girigsim uygulanan hastalarda: 126 - 180mg/dL

Kardiyak cerrahide, (KPB ile iligkili enflamatuvar degisiklikler):

Non-diyabetiklerde 270mg/dL, diyabetiklerde 360mg/dL asabilir

AACE Inpatient Glycemic Control Resource Center



Does Stress-Induced Hyperglycemia Increase the Risk of
Perioperative Infectious Complications in Orthopaedic
Trauma Patients?

Madhav A. Karunakar, MD* and Kurtis S. Staples, MD7

—ai

onclusions: MMean penoperanbve glucose levels greater than
220 me’dl. (HGI greater than 3 .0) were associated with a sewven

times higher nsk of imfection in orthopaasdic rauma pattents with o
'l history of diabetes mellimas. Further prospective studies are

needed o Sbhady = elfecis O SsiresSS—-arndimcaed yYpPerslycerrina

1o determine whether this phyvsiologceal responsse 1S profectrve Oor

demmmental o the postoperalive rauma patiseni.

karsilastirildiginda
SH hastalik siddeti ve katabolik hormon
serbestlesme derecesinin belirteci olabilir
Daha once tani konmus DM, SIH ile

karsilastirildiginda kismen koruyucu etki gosterir

AACE Inpatient Glycemic Control Resource Center



Tip 2 DM |i kritik durumda olmayan
hastalarda GLISEMIK DEGISKENLIK

Basal Plus Trial
Post-hoc Analysis

Basal bolus | Basal plus P value

General medicine (n=82) (n=76)
A Daily blood glucose, mg/dL 70.7 £ 32 76.0 + 34
Standard deviation, mg/dL 38.7+17 41.4 + 16
MAGE, mg/dL 65.7 + 33 77.0+41

Surgery (n=64) (n=57)
A Daily blood glucose, mg/dL 74.9 £ 40 60.3 + 32
Standard deviation, mg/dL 38.2+18 31.2+18
MAGE, mg/dL 69.9 £ 35 69.9 £ 35

Basal bolus = half once daily glargine, half glulisine before meals, plus correction doses before meals and at bedtime.
Basal plus = once daily glargine plus correction doses before meals and at bedtime

MAGE, mean amplitude of glycemic excursions.
Haw JS, et al. Endocr Pract. 2015;21:1333-1343.
AACE Inpatient Glycemic Control Resource Center
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m CcLiNICAL INWESTIGATIONS
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Vexriability of Blood Gluecose Corncerttrcation card Shorf-terrme

MMortclity ire Criticelly Il Pcoatiernts

NAoriftoml Egi, NMLODL .~ Rinaldo BelNormo, MO, FLJULFELDC A+ Edward Sftachowsknr, A0 &
Craig J. French, MDD & Grasrme Hart, N.DL||
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il i varmmsnaeenll | KS’ inin ortalamasi ve SD’ u YB mortalitesi
i ——— ile iliskili bulunmustur
N=7049

Glyvcemic wvariabilitw: A strong independent predictor of mortality
in critically ill patients™

James S. Krinsley, MD, FCOCM, FCCP
Conclusions: This study demonstrates that increasing glycemic
variability conferred a strong independent risk of mortality in this

heterogeneous population of critically ill pahents. F‘I‘E‘H‘Iﬂl.l!‘-l‘_lf pl.ll-
lished interventional 5‘|l.l:iE5 nf i :

degree of glyr.ﬂnin vanal:nliiyr majr inprnvemrtmnes in intensive
care unit’s i'l'plamﬁ'rg gl]ﬂ:ﬂl'lir.: conirol. Flnallyr, nngnng and fu-

sil.l:lj' -:Iesig'l [ﬂrit Care Med znnn aﬁ.m-anm]

GV ortalama glikoz degerine gore mortalitenin daha iyi belirtecidir
aceinp@M degeri disuk iseyiksek ortalama glikoz degeri daha az zararhdir



Glucose wvariability is associated with intensive care unit mortality™®

Jeroen Hermanides, MD; Tita M. Vriesendorp, MD, PhD; Robert J. Bosman, MD, PhD;
Durk F. Zandstra, MD, PhD; Joost B. Hoekstra, MD, PhD; J. Hans DeVries, MD, PhD

SONUCLAR:

Yuksek GV ve yuksek ortalama glikoz degerleri YB mortalitesinde en
yuksek riske sahiptir

GV dusuk oldugunda yUksek ortalama glikoz daha az olumsuz etki gosterir

ve ayni KS degerleri olan hastalarin GV degerine bagl olarak farkli mortalite
oranlari olabilir

in-hospital mortality (%)

2

S |
O
*Y

U,

9 arw”
Figure 2. A, Intensive care unit mortality (%). B, In-hospital mortality (%). All mortality rates were calculated per quartiles of mean absolute glucose
change (MAG) divided by quartiles of mean glucose.

AACE Inpatient Glycemic Control Resource Center




Hastanede yatis sirasinda hiperglisemi
ve diyabetin tanisi ve saptanmasi

Hastaneye yatista

« Tum hastalarda DM oykusu sorgulanmali
« Lab. KG olcumu yapilmali

| | |

DM oykusu yok DM oykusu yok DM oykusu
KG <140 mg/dL KG >140 mg/dL
(7.8 mmoliL) | !
. ‘1' _ KG monitorizasyonu 24- T CLiz
KG monitorizasyonu 48saat, HbALc BG monitoring
A1C 26.5%

BG, blood glucose; POC, point of care.
Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38.

AACE Inpatient Glycemic Control Resource Center



Hastanede diyabet tanisi amaciyla HbAlc
olcumu

 HbAlc tayini tani degerlendirmesi yonunden
yararli olabilir
— Yeni tani konmus bir DM nin stress hiperglisemisinden
ayirimini kolaylastirir
— Glisemik kontrolun hastaneye yatistan onceki
durumunu gosterir

— Taburculuk islemi sirasinda tedavinin duzenlenmesini
kolaylastirir

— HbAlc >6.5% = DIYABET

Moghissi ES, et al. Endocrine Pract. 2009;15:353-369.
Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38. 18
AACE Inpatient Glycemic Control Resource Center



Terminoloji — Yatan hastanin
hiperglisemisi

Hastane
hiperglisemisi

BG >140 mg/dL

Stres DM oykusu olmayanlar ve de HbAlc < %6.5 olanlarda
hiperglisemisi saptanan KG yuksekligi

A1C >6.5% DM oykusu icin anlamli

Hipoglisemi BG <70 mg/dL

Siddetli

hipoglisemi e < g/l

AACE Inpatient Glycemic Control Resource Center

19



Kritik olmayan durumlarda glukoz
hedefler!

* Aclik ve tokluk glukoz degerleri KG <140 mg/dL

« KG<100 oldugunda hipoglisemiyi onlemek icin
tedaviyi degistirin

» Rastgele olculen glukoz degeri <180 mg/dLolacak
sekilde tedaviyi surdurun

« Daha once siki kontrol altindaki stabil seyreden
hastalarda yine ayni sikiligi devam ettirmek uygun
olabilir.

« Agir komorbiditeleri olan veya terminal donemde
hastaligi olanlarda daha gevsek tedavi hedefleri
surdurulmelidir

Moghissi ES, et al. Endocrine Pract. 2009;15:353-369.

Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38.
AACE Inpatient Glycemic Control Resource Center
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Glukoz takibi:

« POC “point of care” testing
— Tercih edilmesi gerekir

— KG olcum cihazlarindan hasta basi hassasiyeti
kanitlanmis olanlarin kullanilmasi

— KG olcumu beslenme ve de tedavi zamanlari
gozetilerek yapilmal

e Test icin onerilen zamanlar

— Agizdan beslenebilen hastalarda ogunler oncesi ve
yatma zamani

— Agizdan beslenmiyenlerde 4-6 saat araliklarla

BG, blood glucose; POC, point of care.
Moghissi ES, et al. Endocrine Pract. 2009;15:353-369.
Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38. 21
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Medikal Beslenme Tedavisi

« Hastanede tedavi altindaki tum diyabetli ve
niperglisemi tedavisi goren hastalar icin glukoz
Kontrol programinin vazgecilmez bir parcasidir.

* Ogunleri KH acisindan hesaplayip vermek hizli
etkili insulin dozlarini ayarlamak bakimindan cok
onem tasimaktadir

Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38. 22
AACE Inpatient Glycemic Control Resource Center



Hastane de uygun ve yeterli KH iceren
ve de serbest diyet alan hastalarda
glukoz olcumler}

O Consistent carbohydrate  OLiberal diet

300

250

P=0.03

Capillary blood glucose
(mg/dL)
2

Mean CBG Peak CBG Nadir CBG
Kapiller Glukoz <70 mg/dL uygun ve yeterli KH diyetinde

daha seyrek bulunmustur (0.4 vs 3.2%, P=0.04)

Curll M, et al. Qual Safety Health Care. 2010;19:355-359. 23
AACE Inpatient Glycemic Control Resource Center



Hipergliseminin Yogun Bakim Birimi
disindakl yonetimi

Antihiperglisemik tedavi

SC Insulin OAD

Cerrahi gecirmis veya Genellikle onerilmez
tibbi tedavi goren
hastalarin cogunda

onerilir
Surekli IV insulin Infuzyonu

Secilmis bazi hastalarda

Moghissi ES, et al. Endocrine Pract. 2009;15:353-369.
Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38.
Smiley D, et al. J Hosp Med. 2010;5:212-217.

AACE Inpatient Glycemic Control Resource Center
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Kritik durumu olmayan hastalarda
hiperglisemi tedavisi

* DM nin tipine bakilmaksizin insulin tedavisi tercih
edilmelidir
— Insulin disindaki ilaclari kesilmesi ve insuline
baslanmasi Tip 2 DM li akut hastaligi olanlarda gerekir
» Bazal ve Bolus ( Ogunlerde) rejimine gecilmeli

— Hastaneye yatmadan evvel insulin kullanan
hastalarda hipoglisemi ve hiperglisemi risklerini
azalmak icin insulin dozu duruma gore
degistiriimelidir.

« Sliding Skala ile uzun sure insulin tedavisinden
kacinmak gereklidir

Umpierrez GE, et al. J Clin Endocrinol Metab. 2012;97:16-38. 25
AACE Inpatient Glycemic Control Resource Center



Hastanede Insulin disi tedaviler

« Oral diyabet ilaclari ile tedavi hastanede hedef glukoz degerlerine
ulasmada gecikmeye neden olabilir.

« Sulfonilureler uzamis hipogliseminin onemli bir nedenidir

« Metformin ilerlemis bobrek yetersizliginde, kontrast madde
kullaniminda ve doku perfuzyonunun bozuldugu durumlarda
kontraindikedir. ( KKY, sepsis)

 Tiazolidindionlar odem ve KKY neden olabilirler.
» a-Glucosidase inhibitorleri zayif etkili anti diyabetik ilaclardir.

« Pramlintide and GLP-1 reseptor agonistleri bulantiya neden
olabilirler ve postprandiyal glukoz degerlerinde etkilidirler

- DPP4 inhibitorleri emniyetli ve etkili kan glukoz kontrolu saglarlar ve
tekbasina ve de insulin ile kombine kullanilabilirller

« SGLT2 inh. Uriner ve vulvovaginal infeksiyonlarin riskini artirirlar.
GFR yi gecici ol arak dusururler !l

Insulin tedavisi tercih edilen bir tedavi yoludur

26
AACE Inpatient Glycemic Control Resource Center



STRES HIPERGLISEMISINDE INSULIN UYGULANMASI

Endoteliyal aktivasyonu azaltir
Hepatik mitokondrileri korur
Hicreye glikoz alimini kolaylagtirir
Lipid profilini diizeltir
Enflamatuvar markerlari azaltir

AACE Inpatient Glycemic Control Resource Center



Ciltalti insulin secenekleri Insulin

Bazal insulin

Beslenme ile
(prandiyal) insulin

Duzeltme insulin
dozu

Aclik iglukoz degerini ayarlamada faydalidir
 Detemir (Levemir), glargine (Lantus), NPH

Tokluk hiperglisemisi icin etkili (meals, IV dextrose,

enteral/parenteral nutrition)

* Hizli etkili: aspart (Novorapid), glulisine (Apidra), lispro
(Humalog)

e Short-acting: regular (Humulin)

Beslenme ve hastalik hallerinde uyumsuz olan insulin
dozunu duzeltmek icin verilen

AACE Inpatient Glycemic Control Resource Center
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Hastanede insulin tedavisine baslama

Hastanin beden agirligi ( kg )

v

Gunluk toplam doz hesaplanir (GTT)
0.2-0.4 U / kg/day

v

Doz cizelgesinin hazirlanmasi
GTT nin 50%-60% basal insulin
GTT nin 40%-50% si as prandiyal insulin

v

Glukoz olcum degerlerine gore insulin dozu ayarlanir.

AACE Inpatient Glycemic Control Resource Center
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Tip 2 DM de Insulin Tedavisi

 |nsulin disi ilaclarin duruma gore kesilmesi

 Insulin ilk defa: Baslangic dozu(TDD):
— 0.3 U/kg - 0.5 U/kg
— Yaslilarda ve bobrek yetersizliginde doz azaltiimali

« Daha once insulin tedavisi alanlarda insulin dozu
%20 — 25

e Oplam Gunluk Dozun yarisi bazal insulin olarak
yarisida 3 ogun icin hizli etkili insulin olarak
verilir.

Umpierrez GE, et al. Diabetes Care. 2007;30:2181-2186. 30
AACE Inpatient Glycemic Control Resource Center



Insulin preparatlarinin farmakodinamigi

Insulin
Nutritional

Rapid-acting analog
(aspart, glulisine, lispro)

Regular

Basal
Degludec
Detemir U100
Detemir U200
Glargine U100
Glargine U300
NPH

Onset

5-15 min

30-60 min

1 hour
2 hours
2 hours
2-4 hours
6 hours

2-4 hours

Peak

1-2 hours

2-3 hours

Relatively peakless

Relatively peakless

Relatively peakless

Relatively peakless
Relatively peakless

4-10 hours

Duration

4-6 hours

6-10 hours

>42 hours
16-24 hours
16-24 hours
20-24 hours
~32 hours
12-18 hours

Heise T. Diabetes Obes Metab. 2017;19:3-12. Hirsch I. N Engl J Med. 2005;352:174-183. Porcellati F, et al.

Diabetes Care. 2007;30:2447-2552.

AACE Inpatient Glycemic Control Resource Center
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Insulin preparatlarinn farmakodinamigi

Insulin
Level Short (regular)

Intermediate (NPH)
Long (glargine)

Long (detemir)

g 10 12 14 16 18 20 22 24

Hours

Adapted from Hirsch I. N Engl J Med. 2005;352:174-183.
AACE Inpatient Glycemic Control Resource Center




Tip 2 DM |i hastalarda bazal bolus insulin
tedavisi (RABBIT 2 Calismasi)

Blood Glucose (BG) Concentration Over Time for Both Groups

240 - ® SSRI @ Basal-bolus
220 —
200 =
180
160 —
140 -

Blood Glucose (mg/dL)

120 —

R | | | | | I I | | | I

Admit 1 2 3 4 5 6 7 8 9 10
Days of Therapy
* P<0.01; t P<0.05.

SSRY, sliding scale regular insulin.
Umpierrez, et al. Diabetes Care. 2007;30:2181-2186.

AACE Inpatient Glycemic Control Resource Center
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The NEW ENGLAND

JOURNAL of MEDICINE

Intensive Insulin Therapy in Ciritically Il Patients
Greet Van den Berghe, M.D., Ph.D., Pieter Wouters, M.Sc., Frank Weekers, M.D.,

Prospektif , randomize kontrolli
N = 1548 mekanik ventilasyon uygulanan cerrahi hasta
Yogun insulin tedavisi = Kan glikozu > 110 mg/dL ve 80-110 mg/dL'de tutulur

Geleneksel insulin tedavisi = Kan glikozu > 215 mg/dL ve 180 - 200 mg/dL’de tut

Summary of the Leuven | (van den Berghe 2002) Trial

In surgical ICU patients (primarily cardiac), intensive insulin therapy reduced |ICU mortality, renal impairment,
and bloodstream infections. The rate of severe hypoglycemia was higher with intensive insulin.

Primer sonuc: Mortalite agisindan yarari en fazla
YB’ da = 5 glin kalan hastalarda (%4.6 - %8)

AACE Inpatient Glycemic Control Resource Center



Intensive Insulin Therapy in Critically Il
Patients—Morbidity and Mortality Benefits

Blood
Mortality Sepsis Dialysis Transfusion Polyneuropathy

Percent
Reduction -30 -

40 -

-50 4

50%

60 -

P=0.005

van den Berghe G, et al. N Engl J Med. 2001:345:1359--1367

v/~ Joint Commission (JCAHO) kardiyak hastalarda postoperatif K$ 6I]gi]mijni]
rutin uygulama olarak bildirdi
- or ) : likoz Sleiimini Cerrahi Bakimi
lyilestirme Projesine (Surgikal Care Improvement Project (SCIP) dahil etti

AACE Inpatient Glycemic Control Resource Ceinter



The N EW ENGLAIN DD
JOURNAL of MMEDICINE

ESTABLISEH Er It 121> FEERLIARY 2, 200

Intensive Insulin Therapy in the Medical ICU
Greet Wan den Berghe, M. D., Ph.D., Alexander Wilmer, M.D ., Ph. D, Greet I—-—- Tans, LD

Wouter Mesersserman, M_ D Pie -—-r_l. "l\.-._.ur-=-r5. M S, = M nts, R.MN_, Eric War Wi gaerden, M.D.
Hermman Bobbaers, 1E.F'I-I:.._- d Roger Bo I| 1.P1E_P}E

ONCLUSIONS

Intensive insulin therapy significantly{reduced morbidity but not mortality aghong

all patients in the medical ICU. Although the risk of subsequent death and disease
as reduced in patients treated for three or more days, these patients could not be

2. Leuven calismasi
Prospektif, randomize, kontrollu (N= 1200)
Yuksek insidansta ciddi hipoglisemik olay (%18.7 - %3.1)

ve diger ciddi yan etkiler
4 Mekanik ventilasyon siresi
4+ YB'da kalma siiresi
4+ Diyaliz gereksiniminde azalma

AACE Inpatient Glycemic Control Resource Center
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JO U R INAIL of MEDICIINE

ESTABLISEIEr Ird 181>

MMARCH 2, 2400405 WL, BEO PCH. 1

Intensive versus Conventional Glucose Control
in Critically Ill Patients

The MNICE-SILMGAR Study Investigators™

NICE-SUGAR: Survival

Yogun glisemik kontrol

A

Ap <
) @ Artan hipoglisemi ve mortalite
;§
.3 LB
&
%

1€ 20 0 40 SO &
Days after Randomization
No. at Risk

NICE-SUGAR investigators NEJM 2009

-»‘.

ra

@ KS’ nin normalize edilmesi yarar saglama




Intensive insulin therapy and mortality among critically ill
patients: a meta-analysis including NICE-SUGAR study data

Donald E.G. Griesdale MID MPH, Russell J. de Souza RD MSc, Rob M. van Dam PhD,
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Favours IIT Favours control

FAKAT,;
Yogun intraoperatif glikoz kontrolu
(hedef glikoz 80-100 mg/dl,
4.5-5.6 mmol/l)

100 Daha fazla hipoglisemik olay
10 Renal replasman, MV sdiresi, hastanede

kalig sureleri farkh dedgil
10 Perioperatif M&M azalma yok

SONUC:
L1000 YIT ile normoglisemi saglanamamistir

1
AACE Inpatient Glycemic Control Resource Center Risk ratio (95% CI)




Annals of Internal Medicine ARTICLE

Intensive Intraoperative Insulin Therapy versus Conventional Glucose

Management during Cardiac Surgery

A Randomized Trial

Gunjan Y. Gandhi, MD, MSc; Gregory A. Nuttall, MD; Martin D. Abel, MD; Charles J. Mullany, MD; Hartzell V. Schaff, MD;
Peter C. O'Brien, PhD; Matthew G. Johnson, MPH; Arthur R. Williams, PhD; Susanne M. Cutshall, RN; Lisa M. Mundy, RN;
Robert A. Rizza, MD; and M. Maolly McMahon, MD

4+ Randomize, prospektif
4+ 400 elekftif, kardiyak cerrahi hastasi
YIT grubu (80-100 mg/dl)

Geleneksel (200 mg/dl)
4+ Postoperatif normoglisemi saglanacak sekilde insiilin

4+ YIT grubunda daha fazla 6lim (4 - O)
Daha fazla inme (8- 1)

SONUC: Intraoperatif YIT giivenli midir 2?

AACE Inpatient Glycemic Control Resource Center



Journal of Cardiothoracic and WVascular
Anesthesia

ume 26 Issue S, October 2012. Pages 3293834

Intensive Intraoperative Insulin Therapy Versus Conventional
Insulin Therapy During Cardiac Surgery: A Meta-Analysis

Jie Hua. MD - T. Guogiang Chen. MD. PhD' . Huihua Li. MDD, PhDE. ShuKun Fu. MD. PhD'. Li-Ming Zhang.
MDD, PhDE. Melanie Scott. MD. PhDS. Quan Li. MD. PhD -

4+ 5 Randomize Kontrolli Calisma

4 706 erigkin kardiyak hasta verileri toplanmis

4+ 30 giin ve hastane mortalitesinde fark saptanmamis
(YIT grubunda 7, geleneksel grupta 3 6lim)

YIT

Hipoglisemik olay sayisi
Kardiyovaskiiler olay
Mortalite

Fark saptanmamig !l

AACE Inpatient Glycemic Control Resource Center



Blood Glucose Levels in Noncritical Care
Patients with Type 2 Diabetes Treated with
Sitagliptin

Open-Label, Randomized

Pilot Study
| Sitagliptin (n=27) O Sitagliptin + glargine (n=29) ©OBasal bolus (n=26)
50 |- P=0.53
Eea— P=0.14
40 - 36 35
30 _

S 30 - P=0.40
S 23 23 24
2 20 - 17 P=0.17
2 12
£ 10 A I 5 8

O T T T ,_‘ 1

70-140 141-180 181-240 2240

Blood glucose (mg/dL)

P values represent treatment comparisons across all 3 groups.
BG, blood glucose.

Umpierrez GE, et al. Diabetes Care. 2013;36:3430-3435.
AACE Inpatient Glycemic Control Resource Center
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Yogun Insulin Tedavisinin GUVENILIRLIGI SORGULANIYOR:

Calismalarin amaci:
YIT In (KS: 81-108 mg)
Geleneksel yaklasim (KS: 144 - 180 mg) ile karsilastiriimasi

Cok merkezli, uluslararasi ve randomize calisma
Fark saptanmayan sonuglar:

_I[Renal replasman gereksinimi

1[Mekanik ventilasyon gereksinimi

1LYB’ da kalis stiresi

[I[Hastanede kalis siiresi’ nde fark saptanmamis
YIT grubunda daha fazla hipoglisemi

LYIT lie mortalite orani > (%27.5 / %24.9)

AACE Inpatient Glycemic Control Resource Center



Hipoglisemi

Biling kaybi
Orta : 40-70 mg/dl Nobet

Kalici norolojik hasa
Ciddi  : <40 mg/di=> Oliim

REVIZYON:
American Association of Clinical Endocrinologists

American Diabetes Association

AACE Inpatient Glycemic Control Resource Center



Hipoglisemi sorun yaratir
cunkii

Hlpogllseml Riski Tasiyan Hastalar :
[ 1 Sepsis

Yasli hastalar

1 Beslenme bozukluklari

IZl [0 Otonom, renal, hepatik ve kalp yetersizligi

Yogun glisemik kontrol
[0 Ginlik GV yiiksek olanlar
Komplike insulin rejimi uygulananlar
Insulin ile kombine OAD kullananlar

Kaza riski artar

AACE Inpatient Glycemic Control Resource Center



Yogun Insulin Tedavisinde Major Problem >> Hipoglisem
Hipoglisemi Nedenleri:

1[0 Kan glikozunun sik monitorize edilememesi
10 Insulin doz hatalari (hatali dozlar nedeniyle

ortaya cikan beyin hasari, olgu serileri ile sinirlidir)

(000 Spontan ortaya ¢ikan hipoglisemi ataklari olumsuz
sonuclara neden olur
OO Iyatrojenik hipogliseminin etkisi kesin degildir
OOTekrarlayan hipoglisemi (2.0-3.0 mmol.L™*) epizotlari
-Kognitif fonksiyonlarda kalici bozulma

- Davranis degisiklikleri ile iligkili

AACE Inpatient Glycemic Control Resource Center




Hipoglisemi riskini azaltmak icin alinmasi
gereken onlemler

 Sliding Skala kullanimi birakilmal
* OAD baslarken dikkatli olunmali

« Daha once insulin kullanan hastalarin
hastanedeki insulin dozlari gerektigi gibi
degistiriimeli

Braithwaite SS, et al. Endocr Pract. 2004;10(suppl 2):89-99.
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Tip 2 DM |i Hastanede yatan hastalarda
SCIl tedavisinin etkinligi

Fasting Plasma Glucose

m CSlI with lispro (n=20)

m |V regular insulin (n=13)
250

194 201

200 A

H
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o

o
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FPG (mg/dL)

a1
o
L

Day 1 DEVAS)

*P<0.05 vs day 1.

BG, blood glucose; CBG, capillary blood glucose; CSllI, continuous
subcutaneous insulin infusion; IV, intravenous.

Boullu-Sanchis S, et al. Diabetes Metab. 2006;32:350-357.
AACE Inpatient Glycemic Control Resource Center

No significant differences
between treatment groups in

Mean daily CBG levels

Percent of preprandial CBG values
in the target range

Daily standard deviation of BG on
day 5

Insulin dose lower in CSII group
(P<0.05)

Hypoglycemla

CSII: 0.06 events/patient per day
IV insulin: 0.015 events/patient per day

Between group difference not
statistically significant

No severe hypoglycemia reported in
either group

.y



Inpatient CSIl Therapy

Prevalence of hyperglycemia and hypoglycemia in
Inpatients who continued (pump on) or discontinued
(pump off) CSII during their hospital stay
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Bailon RM, et al. Endocr Pract. 2009;15:24-29.
AACE Inpatient Glycemic Control Resource Center
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Cerrahi Girisim sirasinda SCIl 1le Kan
Glukoz

Patients with Diabetes Undergoing
Same-Day Surgery

NELL)
Mean Post-op CBG Post-op CBG <200 mg/dL
250 ~ 217.8 ) 100 -
194,8 05,7
o 200 717338 181 175,6 80+ 68,8
S~ S 57,4 oz
‘_3’ = 150 - 5 60 1 : o)
SN c 42,8
S E£100 - 2 40 - 33,3
S &
m 50 + 20 A
0 T T 1 0 T T 1
T1D T2D All diabetes T1D T2D All diabetes
OCSIll OUsual care OCSIl OUsual care
CBG, capillary blood glucose; CSII, continuous subcutatneous insulin infusion.
Sobel SI, et al. Endocr Pract. 2015;21:1269-1276. 49
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