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Sunum Plani

Tanim

Genel bilgi

Kan sekeri ytiksekligi yapan durumlar
Hiperglisemik kriz yapan durumlar

Hipergliseminin karsimiza ciktigi ve ayarlanmasi
gereken diger durumlar



PPF— Hiper

TANIM-1

A. Aclik plazma glukoz degerlerine gore;
« Aclik plazma glukozu <100 mg/dl = normal

« Aclik plasma glukozu 100-125 mg/dl = bozulmus
aclik glukozu

« Aclik plazma glukozu =126 mg/dl = diabetes
mellitus



L

erglisemi Tanim

TANIM-2

- B. OGTT degerlerine gore;
- 2. saat plazma glukozu <140 mg/dl = normal

- 2. saat plazma glukozu 140-199 mg/dl =
bozulmus glukoz toleransi

- 2. saat plazma glukozu = 200 mg/dl = diabetes
mellitus



DM ve Glukoz Metabolizmasinin
Diger Bozukluklarinda Tani Kriterleri

Asikar DM izole BAG** | izole BGT | BAG+BGT OM Riski
Yuksek
APG >126 mg/dl 100-125 mg/dlL <100 mg/dl 100-125 mg/dl -
=8 st aclikta)
OGTT 2.5t PG
=200 dl 140 dl 140-199 dl | 140-199 dl -
(75 g glukoz) mg/| <140 mg/ mg/| mg,/
=200 mg/dl + Diyabet
Rastgele PG - - - - - -
semptomlar
AqCIs*® . =%6.5 ) i ) T%bh.7-6.4
[248 mmol/moll [39-46 mmol/mol]
*Glisemi venoz plazmada glukoz oksidaz yontemiile "'mg/dl” olarak clculir. “Agikar DM~ tamizi icin dért tam kriterinden herhangi
birisi yeterli iken “lzole BAG ™, lzole BGT we "BAG + BGT  icin her iki kriterin bulunmasi sarttir. "**/2006 yilis WHO/IDF Raporunda
nermal APG kesim noktasinin 110 mg/dl ve BAG 110-128% mg/dl olarak kerunmasi benimsenmistir. 1***Standardize metotlarla
olculmelidir.
DM: Diabetes mellitus, APG: Aclik plazma glukozu, 2.5t PG: 2. saat plazma glukozu, OGTT: Oral glukoz tolerans testi, A1C: Gli-
kozillenmis hemoglobin A, BAG: Bozulmus aclik glukozu limpaired fasting glucose], BGT: Bozulmus glukoz toleransi [impaired
glucose tolerance], WHO: Dinya Saglik Orgiitd, IDF: Uluslararas: Diyabet Federasyonu.
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Genel Bilgiler

Hiper glisemik aciller kontrol
edilmemis Tip 1 ve Tip 2 DM ile
iligkilidir.

Sok, Koma, Oliim gibi hayati
tehlike icerebilen endokrin
acillerdir.




M’nin Etyolojik Siniflandirmasi

A lrmmian aracilikls
B idiyopatik

L. Tip 1 diyabet [Genellikle mutlak insulin noksanbigina sebep olan B-hucre yikimma wvardar]

1Il. Tip 2 diyabet [Iinsilin direnci zemininde ilerleyici insilin sekresyon defekti ile karakterizedir]

11l. Gestasyonel diabetes mellitus (GDM)

Gebelik sirasinda ortaya cikan wve genellikle dogumla birlikte dizelen diyabet

V. Diger spesifik diyvabet tipleri

formilar)

Z20. Kromozom, HMNF-4oc [MODY 1]
7. Kromozom, Glukokinaz [MODY 2]
12. Kromozom, HNF-1Tc [MODY 3]
13. Kromozom, IPF-1 [MODY4£]
17. Kromozom, HNF-18 [MODY5]
2 KWromozom, MeurcD1 [MODYS]
2. Kromozom, KLF11 (MODY7]

F. Kromozom, CEL [MODYS]

7. Kromozom, PaXs [(MODYS)

11. Kromozom, |INS [MODY10]

8 Wromozom, BLK [MODY 111
MMitokondriyal DMN&

mutasyonul
Digerleri
B. Insul_lnln etkisinde ki genetik defekiler
Leprechaunism
Lipoatrofilk diyvabet
Rabson-Mendenhall sendromnmwu
Tip A insalin direnci
Digerleri
ankreasin ekzokrin doku hastalikLar:
Fibrokalkulz pankreatopati
Hemokromato=
Kistik fibro=
Meoplazi
Pankreatit
Travmaspankreatekitomi
Digerleri
D. Endokrinopatiler
Alcromegali
Aldosteronoma
Cushing sendromu
Feokromositorna
Glukagonoma
Hipertiroidi
Somatostatinomma
Digerleri

¥
LI T T T I |

11. Kromozom, Meonatal DM [Kiré. 2, ABCCS, KCMNJ11

AL B-hibcre fonksiyonLlarimm genetik defekti monogenik diyabei E. Ilag veya kimyasal ajanlLar

Atipik anti-psikotikler

Anti-wiral ilaclar

PB-adrenerjik agonistler

Diazoksid

Fenitoin

Glukokortikoidler

o —Interferon

MNMikotinik asit

Pentarmidin

FProtea=z inhibitorleri

Tiyazid grubw diretikler

Tiroid hormmonu

Wacor

Statinler

Digerleri [Transplant rejeksiyonunu

_ onlemek icin kullamilan ilaclar]

F. Immun aracilitkb nadir diyvabet formlar:
= Anti insulin-reseptor antikorlar:
- TStiff-man” sendromu
- Digerleri

G. Diyabetle iliskili genetik sendromilar

Alstrom sendromwu

Dowwn sendromu

Friedreich tipi ataksi

Huntington korea

Klinefelter sendromu

Laurence-Moon-Biedl sendromu

Miyotonik distrofi

Forfiria

Frader-Willi sendrormu

Turner sendrormu

Wolfram [DIDMOAD] sendromu

Digerleri

H. InfeksiyonLar

Konjenital rubslla

Sitomegalovirus

HKoksaki B

Digerleri [adenovirus, kabakulakl

HMF-Tee: Hepatosit nukleer fakitr-To, MODY1-11: Gentlerde gorilen eriskin tipi divabet formlar 1-11 [maturity onset diabetes of

the young 1-11]l. HNF-4o: Hepatosit nukleer faktor-So. IPF-1:

Insulin premotor fakter-1. HMNF-1B: Hepatosit nuklssr faktor-18.
MeuraD1: Morcjenik diferansiyasyon 1, BLK: Beta lenfosit-spesifik kina=,

DHA: Decksi-riboniikleik asit, HIW: Insan immun sksiklik

wirusu, DIDMOAD sendromu: Diabetes insipidus. diabetes mellitus, optik atrofi ve sagirbik [deafnessl ile seyreden sendrom
WWolfram sendromul, KLF1T1: Kruppel like factor 11, CEL: Carboxyl ester lipass [bils sali-dependent lipas=], PAX4: Paired box4,
ABCCE: ATP-binding cassette T3, KCMJ11: Potassium imwardly-rectifying channel 211, IMNS: Insalin.




FiZYOPATOLOM

Insiilin eksikligi

!

Lipoliz '

!

Serbest yag asit '

Keton cisim '

DKA

Glukagon
Katekolamin,

Kortizol,
GH

Protein sentezi ‘
Protein yikinu f
Glikojenoliz '

Glikone()fenezis

Hiperglisemi
Glikoziiri

Dehidl_ratasyon

Insiilin kismi

eksikligi veya reseptor

direnci

!

Keton(-) veya
minimal ketozis

Asidoz (-)

!

Hiperosmolarite

HHS




/X/

Hiperglisemi Skalasi -2

HiIPERGLISEMI

IYi KONTROL

HiPOGLISEMI



DKA ve HHS

Her ikisinin de nedeni insulin voklugu veva ciddi eksikligi

Her ikisi de akut gelisimli

Her 3 vakanin 1inde her iki durum yani hem ketoasidoz hem de
hiperosmolar hiperglisemik durum birliktedir.

Mortalite oranlari yuksektir.
DKA: 9% 1-9
HHS: %%5-45

MIX TIP(DKA/HHS): %5-25

Diabetes Care. 2006 Sep29(9):2013-22,
Declining death rates from hyperglycemic crisis among adults with diabetes, U.S., 1985-2002.
Wang J!, Viliams DE, Narayan KM, Geics LS.
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ipergliseminin F|zyopatoIOJ IS

Mutlak/rolatif insiilin yetersizligi + kontrregiilatuvar hormon artis:

Glukoz utilizasyonu. Protein yikin artar Lipoliz artar'”
Hepatik glukoz yaplmlT * + + *
+ amino asit] | | Azot kaym T Giiserol T syaT
Hiperglisemi * ‘ + +
l Glukoneogenez l(.tog.nu

Ozmotik dilirez |+ E""""I‘ e _ o —
Dehidratasyon l
l Ketoniiri

-
“HHD'da 3. yol yok. SYA: Serbest yag asitleri

Sivi kayb Asidoz

ADA Clinical Practice Recommendations. Diabetes Care 200427 (Suppl.1):84-102
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DKA

DiYABETiK KETOASiDOZ Instlin eksikligine bagl olarak
gelisen HIPERGLISEMIi ve HIPERKETONEMI asidoz ile kendini

gosteren, hayati tehdit eden akut bir komplikasyondur.
31
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" DKA

Glukoz Uretiminin artmasi ve kullaniminin azalmasina bagli

olarak hiperglisemi

- Hiperglisemiye bagl idrar ¢ikiginin artmasi sonucu

dehidratasyon

Artmisg lipolize bagli hiperlipidemi

- Asetoasit Uretiminin artmasina bagl asidoz

DKA" un sebebi, insilinin mutlak veya rolatif eksikligi ile
birlikte insiline kars| etki gdsteren bir grup hormonun asiri

salgilanmasidir.

Stres hormonlari adi verilen bu hormonlar, Glukagon,
Kortizol, Katekolaminler, Biiyiime hormonu dur.

Patofizyoloj

Insillin Eksikligi

Glukagon Fazlalig
Hiperglisemi
Osmotik Diiirez
Dehidratasyon
Prerenal Azotemi
Kotilesmis Hiperglisemi
Keton Olugumu

Elektrolit dengesizlikligi ve
genis anyon gapl metabolik
asidoz

13



DKA'da Semptom ve Bulgular

Semptomlar Bulgular
- Bulanti, kusma - Tagsikardi
» Politri, polidipsi - Hipotansiyon
- Halsizlik - Dehidratasyon
- Karin agrisi - Sicak, kuru deri
- GOrme bozuklugu - Derin, hizli nefes alma

(Kussmaul solunumu)
- Nefeste aseton kokusu

- Konvtlzyon, koma
- Kilo kaybi

14



Durum’da Tani Kriterleri

Diagnostic criteria for diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS)

ve Hiperosmolar Hiperglisemi

* Nitroprusside reaction method.
A Calculation: 2[measured Na (mEg/L)] + glucose (mg/dL)/18.
¢ Calculation: (Na+) - (Cl- + HCO3-) (mEg/L). See text for details.

HHS
Moderate
Plasma glucose (mg/dL) =600
Arterial pH @ >7.30
—
Serum bicarbonate (mEq/L) >18
Urine ketones™ Positive Positive Positive Small
Serum ketones - Nitroprusside reaction Positive Positive Positive Small
Serum ketones - Enzymatic assay of beta hydroxybutyrate (normal range <0.6 <0.6 0.6 to 2.0 2.0 to 5.0 ~5.0
mmol/L) mmol/L mmol/L mmol/L mmol/L
Effective serum osmolality (mOsm/kg)2 Variable Variable Variable >320
Anion gap® >10 >12 =12 Variable
Alteration in sensoria or mental obtundation Alert Alert/drowsy Stupor/coma Stupor/coma

L5



- DKA

Etyoloj
Tetikleyici Nedenler

Enfeksiyonlar % 40 (en sik idrar yolu enfeksiyonu)
Tedavi / diyet uyumsuzlugu (%525)
Yeni tamimlanmis, oncesi bilinmeyen diyabet (%:15)

Fiziksel veya emesyonal stresler (%20)

Myokard infarktisi (M) GlS kanamasi
Serebrovakller Clay (SVO) Pulmoner embali
Komplike gebelik Pankreatit
Travma Cerrahi

Stres Yogun karbonhidrath igeceklerinin
Madde kullarmm {kokain) cok kullanimi

Hipertiroidizm Akromegali

llaclar: steroid, tiazidler, idiyopatik (20-30%)
antipsikotikler, sempatomimetikler Dental abse

Sicakla iliskili hastahiklar Insdlin pompasi tikarukhg

16



HIPEROSMALAR SENDROM s

/ \ /
'/ Hiperglise \l f'( Non- r{ Non- Hiperosmo
w asidoz ketonomi larite

Kan sekeri 6001Kan sekeri gok yiiksektir (800-2400 mg/d| gibi)

>

+ Politri

o Genelkle Tio 2 dlyabetk seker hastalarnd, zellkle siv
Infiyacini Kargilamakta zorlanan yagl hastalarda gordlir,

+ Polidipsi

- lleri derecede dehidratasyon

- Halsizlik

+ Laktik asidoz

o Kanda ve iorarda keton cisimler yoktur, Tedavisinin hastanede - Ketontii yok
vapilmas: gerekir, —

- Kan Ure azotu ve kreatinin dizeylerinin yiukselmesi
- Serum sodyum degerinde degisiklik

- Plazma ozmolaritesit >360

17



Hiperosmolar Hiperglisemik Durum

Diagnostic criteria for diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS)

DKA

Mild Moderate Severe
Plasma glucose (mag/dL) »250 »250 »>250
Arterial pH 7.25t0 7.30 | 7.00 to 7.24 <7.00
Serum bicarbonate (mEq/L) 15 to 18 10 to <15 <10
Urine ketones™ Positive Positive Positive
Serum ketones - Nitroprusside reaction Positive Positive Positive
Serum ketones - Enzymatic assay of beta hydroxybutyrate (normal range <0.6 0.6 0.6 to 2.0 2.0to 5.0
mmaol/L) mmol/L mmol/L mmol/L mmaol/L
Effective serum osmolality (mOsm/kg)2 Variable Variable Variable
Anion gap® =10 =12 >12 Variable
Alteration in sensoria or mental obtundation Alert Alert/drowsy Stupor/coma Stupor/coma

* Nitroprusside reaction method.
A Calculation: 2[measured Na (mEq/L)] + glucose (mg/dL)/18.
< Calculation: (Na+) - (Cl- + HCO3-) (mEg/L). See text for details.

18



DKA

vt ol o Fevrrmency Mediime 51 [0973) S35 858

American Journal of Emergency Medicine

. oo =i

Original Contribation

Predicting the hyperglycemic crisis death (PHD) score: a new decision rule for
emergency and critical care

Chien-Cheng Hoang MD %, Shu-Chun Kuo MD <9, Tsair-Wei Chien MBA =7, Hungdun; Lin MD, MBA €,
How-Ran Guo MD, MPH, ScD ", Wei-Lung Chen MD, PhD Y, Jlann-Hwa Chen MDY, Su-Hen Chang MD 5,
Shih-Bin Su MD, PhD ™**

19
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DKA Sebepleri

r- I P PRI Diyabetik Ketoasidozun Onemli Nedenleri
Glinliik insiilin enjeksiyonlanni atlama veya unutma

insiilin pornpasi kateterinin tikanmasi / yerinden gikmasi
Enfeksiyon

Gebelik

Hipertirodizm

Madde suistimali (kokain)

llaclar: steroidler, tiazidler, antipsikotikler, sempatomimetikler
Sicak Carpmasi

Serebrovaskuler olaylar

Gastrointestinal kanama

Miyokard enfarktiisii

Pulmaner emboli

Pankreatit

Major travima

Cerrahi

20



Hiperosmolar Hiperglisemik Durum

L. 1Re > 2P 8 Hiperozmolar Hiperglisemik Durum Gelismesine Yatkinhik
Yaratan [laclar

Diiiretikler
Lityum
B-Blokerler
Mannitol
Klorpromazin
Simetidin
Glikokortikoidler
Noroleptikler
Fenitoin
Didanozin
Kalsiyum kanal blokerlerl
Pentamidin

21



Hiperozmolar Hiperglisemik Durum

L= 1R ¥ 20 B Hiperozmolar Hiperglisemik Duruma Yatkinlik Yaratabilen
Durumlar

Diyabet

Parenteral veya enteral beslenme
Gl kanama

Pulmoner embofi
Pankreatit

Sicakla Ilgili rahatsizliklar
Mezenter iskemis|
Enfeksiyon

Miyokard enfarktiisi
Cicidi yamiklar

Bdbrek yetmezligi
Periton veya hemodiyaliz
Serebrovaskiiler olaylar
Rabdomiyoliz

22



~Hiperglisemiye neden olan diger
durumlar

INTOKSIKASYONLAR

« Hiperglisemi
- Normoglisemi
- Hipoglisemi

- Glikojen depolarinin mobilizasyonu
- Glikoneogenezin inhibisyonu

«  Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 7e,Judith E. Tintinalli, J. Stephan Stapczynski, O.
John Ma, David M. Cline, Rita K. Cydulka, Garth D. Meckler, The American College of Emergency Physicians;
Section15; Toxicology; 2010

23



iperglisemiye neden olan diger
durumlar - 2

INTOKSIKASYONLAR

- Genellikle hiperglisemi olur.

» Pankreas Beta ada hucrelerinden Ca aracili
insulin salinimini inhibe eder.

« Karbonhidrat kullanimini inhibe eder.

« Tam anlagilamamis bir mekanizma ile insdlin
direncini artirir.

- Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 7e,Judith E. Tintinalli, J. Stephan Stapczynski, O.
John Ma, David M. Cline, Rita K. Cydulka, Garth D. Meckler, The American College of Emergency Physicians;
Section15; Toxicology; 2010

24



TANI VE TETKIK

- Klinik Stphe

- Kan glukoz duzeyi

= Acil Servislerde Kirmizi Cizgimiz; Kan
Glukozunda

250 mg/dl

25



TANI-1

- Kan glukoz dizeyi

- |drarda keton cisimleri

» Serum elektrolit degerleri
- Ure, kreatin

- Laktat degeri

- Kangazi

« Serum osmolaritesi

- Kardiak enzim panel



TANI-2

» DIC paneli

» B-HCG

» Kan aspirin ve asetaminofen dizeyleri
» KC fonksiyon testleri

» Tiroit fonksiyon testleri

» Kan amilaz, lipaz dizeyi

- BOS incelemesi

» Gayta incelemesi



TANI-3

» Anatomik yapilarin incelenmesi
: Kranial CT

: Toraks CT

. Abdomen CT

g Pelvik CT



- —

Diabetes Care. 2009 Jul,32(7):1335-43. doi: 10.2337/dc09-9032.

. TE D Avi Hyperglycemic crises in adult patients with diabetes.
Kitabchi AE', Umpiemrez GE, Miles JM, Fisher JN.
- Acil servislerde DKA, HHD ve MIX Tipin tedavisi
benzerdir.

» Dehidratasyonun dizeltiimesi
» Hipergliseminin duzeltiimesi
- Elektrolit imbalansinin duzeltiimesi

» Komorbid olaylarin taninmasi

29



DKA TEDAVI

| ]
| Potassium ‘ |Assess need for bicarbonate |

| Determine hydration sl.'atusl - —omolicated Establish p
IV route l[’m-sF: rc:utte ) ::f?uunﬁﬂn ot <6.3| [pH>7.0]
Severe ardiogenic urine ou
hypovolemia € rj:.g:n Insulin: R.a_pid-ifcting {NSD mvﬁ:‘;t Dilute No HCO3
Regular insulin: I NaHCO4
ol ied B P R ET T R oty
e Wil | | 02Ukg. || 5522769 | |0 it 2 o i lici
B Ay A et | [P 24 || DKA Yonetim Stratejisi
mini El'l'\D_ ‘fl'!al'l'llc T K*/hl’ until K s5e ol‘
0.9 percent monitoring/ ) i two hrs¥. . ' ‘o '
nact (10 U ||| pressos | |0 || Rt || >33megt | L2 + - Hipergliseminin / ketozun ve asidozun taninmast
L ] continuous U/kg 5C IfK*is 25.3 '
Evelunts corvected resiny || ey v | | mea, o | S5y | - SIVTestsitasyonu
serum Na** c ':: sen:‘m every two hrs o , a
R ;+—| ey || o270 o~ ngilin yerine koyma tedavisi
Serum Na* Serum Na* —orum alucose two hrs cerum K*. ) : o
bigh ow does na Tl oy ¥ » - Elektrolit yerine koyma tedavisi
Serum Na¥ S:D: 0 ;“gﬁ i?vﬁrst 1f serum K* is %
porml SCininbols | | op e * - Sodyurm, potasyum stabilizasyonu
T‘ { 20-30 mEq K* : S :
o percet| (03 percent| [ s gome | | 1 o e of » - Ketozun ve asidozun diizeltilmesi
NaCl (250- NaCl (250- reaches 200 mg/dl, serum K* betwsen . . “ .
500 mih) | | 500 mih) | | reduce regulr nuln | | 4.5 mealL + - Tedavi komplikasyonlarinn onlenmesi
dem»digg der;digg infusion to 0.02-0.05
on racion on hydraton U, hrIV. ar give . " 0 0 ' 0 " 0
sate | | sate | | rapiactng s * - Hipoglisemi, hipopotasemi, beyin ddeminden kaginma

%I

When serum glucose reaches
200 ma/dl, change to 5
percent dextrose with 0.45
percent NaCl at 150-250 ml/hr

at 0.1 U/kg SC every
two hours. Keep serum

glucose between 150

and 200 mg/dl until

resalution of DKA.

* - DKA nedeninin bulunmast
* - Gerekli hastalarin yatirilmast

30



Establish adequate renal
function (urine output

~50 ml/hr)

1
[ k* <3.3 mEq/L |

]
[ k* >5.3 mEq/L |

Hold insulin and
give 20-30 mEq/K*/hr
until K* >3.3 mEq/L

Do not give K*,
but check serum
K* every two hrs,

[ K+ =3.3-5.3 mmEq/L |

Give 20-30 mEqg K* in each
liter of 1V fluid to keep
serum K+ between 4-5 mEg/L

IV Fluids
Determine hydration I IV regular insulin I
= I
I 1
Savers Cardiogenic Insulin: 0.1 U/kg
Hypovolemia shock body weight as IV
bolus
Mild [
dehydration 0.1 U/kg/hr IV
continuous insulin
infusiona
Administer Hemodynamic l
0.9 percent monitoring/ If serum glucose does
NacCl (1.0 L/hr) pressors not fall by 50-70 mg/d|
in first hour, double
\ insulin dose
Evaluate corrected ‘
serum Na*e
¢ y When serum glucose
Serum Na* Serum Na* reaches 300 mg/dl,
high low reduce regular insulin
infusion to 0.02-0.05
U/kg/hr IV. Keep serum
Serum Nal * glucose between 250
and 300 mg/dl until
_‘_l patient is mentally alert
0.45 percent NaCl 0.9 percent NaCl
(250-500 mi/hr) (250-500 ml/hr)
depending on depending on




~ TABURCU ETME KRITERLERI

- DKA

« Kan glukozu < 200 mg/dl

« HCO3 > 15 mE/L

«PH>7.3

« Anyon gap normal

« HHD

- Normal osmolarite Ny e T
- Normal mental durum —

L e G IR TR T T TS

Evidence-based management of hyperglycemic emergencies
in diabetes mellitus

Ebenezer A. Nyenwe", Abbas E. Kitabchi

Diuiion of Endocrimology, Dabeles and ik, 1) y of | Health Science Center, 520 Madison Aue | Swite 5004,
Memphis, TN 38163, United Stafe
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Hipergliseminin Karsimiza ciktigi ve ayarlanmasi
gereken diger major durumlar

* Yogun Bakim Hastalar1
* Sepsis

* Stroke

® Iravma

* Yanik

33



TURK YOGUN BAKIM DERNEGI
YOGUN BAKIM KLAVUZLARI

Yogun Bakimda Hiperglisemi

-Kritik yogun bakim (YB) hastalarinda hiperglisemiye sik rastlanir.

B

-

-Glukoz homeostasis disregiilasyonuna bagli olarak, 6nceden diyabetik olmayan
kritik hastalarda bile hiperglisemi gelistigi bir ylizyildan beri bilinmektedir.

-Yiiksek instilin diizeyi, hepatik glukoz yapiminda artma ve periferik glukoz
aliminda bozulma ile kendini gosteren periferik insiilin direncine bagli bu
hiperglisemi; stres diyabeti, kritik hastalik hiperglisemisi, hastane ile iligkili
hiperglisemi veya hasar diyabeti olarak adlandirilir.

-Stres hiperglisemisi, akut hastalik nedeni ile hastaneye yatirilan hastalarin
yaklasik % 38’inde goriiliir ve bunlarin yaklasik 1/3iinde 6nceden diyabet oykiisti
bulunmaz.

-Ozellikle sepsis, travma, yanik, kardiyak cerrahi ve inme olgularinda sik rastlanar.
Stres hiperglisemisine uzun yillar adaptif ve yararl bir yanit gozii ile bakilmstir.

34
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. i

Yogun Bakimlarda Hiperglisemi

Instilin direnci ve hiperglisemi son yillarda kritik hastaliga bagh
bir sekel olarak tanimlanmaya baslanmistir. Bu durum diyabet
hikayesi olmayan hastalar i¢in de gecerlidir.

Her ne kadar molekiiler mekanizmasi tam anlasilmasa da glikoz
metabolizmasindaki degisikliklerin kritik hastaliga bagli strese
adaptif metabolik cevaba sekonder olustugu disuntilmektedir.

Hiperglisemi yara iyilesmesinde gecikmeye, infeksiyon sikliginda
artisa ve mortalitede artisa neden olmaktadir.

Son yillarda yapilan cesitli klinik calismalar gostermistir ki;
travma, travmatik beyin hasari, inme ve miyokard infarktiisi
sonrasi gorilen hiperglisemi kotli prognoz ile iliskilidir.

Ek olarak yogun insiilin tedavisinin kritik hastada morbidite ve
mortaliteyi azalttiginin gosterilmesi bu konuyu klinisyenlerin
daha fazla bilmesi ve 6nem vermesi gerektiginin agik bir
kanitidur.
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Kritik Yogun Bakim Hastalarinda

Hiperglisemiye Neden Olan Faktorler

Stres |

hormon salinimi

Uygulanan bazi tedaviler (vazopressor, kortikosteroid,
immunstipresan, antimikrobiyal tedavi, renal
replasman tedavisi, niitrisyon, immiunoglobulin,
mannitol, asetaminofen)

Sepsiste mediyator salinimi

Travma

Insuli

n direnci
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Hipergliseminin Tehlikeli Etkiler:

Notrofil fonksiyonunda bozulma
Mitokondriyal fonksiyonda bozulma
Enfeksiyon riskinde artma
Prokoagiilan duruma yol agma
Apoptozis indiiksiyonu

Yara iyilesmesinde bozulma

Olium riskinde artma
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Yogun Bakimlarda Yapilan Hiperglisemi
Calismalari

Pek ¢ok gozlemsel ve bazi retrospektif calismalar, onceden
diyabeti olan ya da olmayan hastalarda kritik hastalik sirasinda
hiperglisemi gelismesinin komplikasyon riskinde, hastane ve YB
yatis suresmc?e ve mortalitede artisa yol actigini gostermektedlr

Gercekten de son 20 yildan beri, hipergliseminin akut hastalik
nedeni ile hastaneye yatirilan hastalarda 6nemli mortalite ve
morbidite artisi ile iligkili oldugu anlagilmaistir.

Bu iliski 0zellikle akut koroner iskemisi ve miyokard infarktisii
olan hastalar, medikal ve cerrahi norolojik hastaligi olanlar veya
kardlyovaskuler cerrahiden sonra daha giiclidir.

Kritik hastalarda yapilan cesitli girisimsel calismalarin
sonuglarina dayanarak bu hastalarda glukoz diizeylerinin yogun
monitorizasyonu ve hipergliseminin insiilin infiizyonu ile
kontrol altina alinmasi, Yogun Bakim Unitesinde standart tedavi
yontemlerinden biri haline gelmistir.
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Yogun Bakimlarda Yapilan Hiperglisemi
Calismalari 2

Kritik hastaliktaki hiperglisemi ile ilgili uzun siiredir yapilan deneysel
calismalara ragmen hipergliseminin ve yogun instilin tedavisinin
etkileriyle ilgili klinik Eamtlar ancak son bes-alt1 yilda ortaya ¢ikmaya
baglamuistir.

Giderek artan kanitlar akut medikal veya cerrahi hastada gelisen
hipergliseminin, fizyolojik veya benign bir durum olmak yerine kotii
sonuc ve mortalitenin bir gostergesi oldugunu gostermektedir.

Bu konudaki ilk ve en kapsamli ¢calisma 2001 yilinda Van den Berghe ve
arkadaslar tarafindan yapilmistir. Cerrahi yogun bakim tinitesinde
izlenen toplam 1548 kritik hastanin alindig1 calismada, hastalar
hiperglisemi tedavisi acisindan iki gruba randomize edilmislerdir.

[1k grup yogun insiilin tedavisi ile tedavi edilmis, yani kan sekeri (KS)
80-110 mg/dL arasinda tutulmustur. Ikinci gruba ise konvansiyonel
instilin tedavisi uygulanmis, yani KS 215 mg/dL'nin tizerinde olunca
instilin inflizyonu %aslatllmls ve KS 180-200 mg/dL araliginda
tutulmustur.
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Yogun Bakimlarda Hiperglisemi Calismalari 3

Bu calismada kan sekerinin siirekli instilin inftizyonu ile 8o-110
mg/dl’ye diistirilmesinin yani siki glukoz kontroli yapilmasinin
morbi(i,iteyi azalttig1 ve mutlak mortalitede % 4 azalma sagladig:
anlasilmastir.

Bu bul§ular akut medikal veya cerrahi hastaliklar sirasinda gelisen
hipergliseminin fizyolojik ya da benign bir durum olmaktan ¢ok kot
klinik sonu¢ ve mortalitenin bir gostergesi oldugunu
distindirtmektedir.

Ote yandan, sepsisi olan hastalarda da hiperglisemi ve insiilin
direncine sik rastlanir ve bunlarin da mortaliteyi artirdigi bildirilmistir.

Yakin zamanda yapilan bir meta analizde de siki glukoz kontroliiniin,
daha az siki glukoz kontroliine kiyasla mortalite avantaji olmadigi
Saptanmigstir.

Onceki ve sonraki calismalar arasindaki bu sonuc farkinin siki glukoz
kontrolii gruplarinda geleneksel tedavi gruplarindan daha sik rastlanan
agir hipoglisemiden (kan sekeri<4o mg/dl) kaynaklanmasi olasidir.
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Yogun Bakimlarda Hiperglisemi Calismalari 4

Yakin zamanda Krinsley ve arkadaslar tarafindan, i¢ hastaliklar ve cerrahi
yogun bakim tnitelerindeki 8oo kritik hastanin dahil edildigi tek merkezli bir
calisma yapilmistir. Bu ¢calismada, daha genis bir KS araligi kullanilarak Van
den Berghe ve arkadaslari tarafindan ortaya atilan, kritik hastalarda siki glikoz
kontroluntin gerekliligi arastirilmistir.

Calismada kullandiklar: protokolde KS'nin 140 mg/dL'nin altinda tutulmasi
planlanmis ve ardisik olarak iki kez KS 200 mg/dL'nin tizerinde ol¢tldigiinde
instlin infuzyonu baglanmistir. Bu ¢calisma agikca gostermistir ki, instilin tedavi
protokoliiniin uygulandigi periyotta mortalite %29.3 oraninda azalmistur.

Mortalitede en ¢ok azalma da septik sok (%44.9), norolojik (%59.5) ve cerrahi
(%48.8) patolojisi olan hastalarda saptanmustir.

Krisley ve arkadaslarinin ¢alismasinda da bir onceki ¢calismada oldugu gibi
yogun insiilin tedavisi sonrasinda bobrek yetmezligi gelisimi, transfiizyon
sayisi, yogun bakimdaki kalis siiresi belirgin olarak azalmistir.
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Yogun Bakimlarda Hiperglisemi Calismalari 5

Ozellikle son calismadaki pozitif sonuclardan sonra, su an bircok kritik
hastada KS tst limiti 140 mg/dL olarak kabul edilmektedir. Ancak bu deger
hala tartisma konusudur. Cunkii Van den Berghe ve arkadaslarinin
calismasinda mortalite azalmasi KS 8o-110 mg/dL aralig1 iken gosterilmistir.

Bu konuda farkli merkezler tarafindan dogrulanmais bilgiye ihtiyag var gibi
goziilkmektedir. Literatiirde cevabi aranan diger bir soru da, yukaridaki
calismalardaki giizel sonucglarin sadece normoglisemiye mi bagli oldugu yoksa
insulinin de etkisinin olup olmadigidir.

Hansen ve arkadaslari 451 hastadan olusan ve bes giinden fazla yogun bakim
tedavisi gerektiren hastalarda bir calisma dizayn etmisler ve bu calismada
instilin tedavisinin antiinflamatuvar etkilerini arastirmislardir.

Bu ¢alismada yogun instilin tedavisi alanlarda instilinin normoglisemiden
bagimsiz olarak antiinflamatuvar (I6kopeni ve 16kositoz siiresi, C-reaktif
protein diizeyi ve mannoz baglayan lektin diizeyleri azalmis) etkisinin oldugu
acikca gosterilmistir.
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Yogun Bakimlarda Hiperglisemi Calismalari 6

Van den Berge ve arkadaslar1 2006 yilinda 1200 medikal yogun bakim
hastalarinda yogun instilin tedavisiyle ilgili prosFektif bir calisma
yayinlamislardir. Bu calismada, sonuglar 2001 yilinda yayinlanan

cerrahi hastalarinda oldugu kadar net ¢ikmamustir.

Diisuik KS ile hastane mortalitesinde azalma, yogun bakimda ti¢
giinden daha uzun stire kalan hasta grubunda goriiliirken ti¢ giinden
daha kisa siireli yogun bakimda yatan hastalarda mortalite oraninda
artma egilimi saptanmustir.

Bu ti¢ gtinlitkk donemin instilin tedavisi baglanmadan 6nceki potansiyel
gecikme zamani oldugu iddia edilmektedir.

Medikal yogun bakim hastalarinda yogun instilin tedavisiyle
hedeflenen KS seviyesini siirdiirmek hipoglisemik olay sikligindaki
artistan dolay1 daha zordur. Ayrica bu hastalarda altta yatan
hastaliklarin (malignansiler, kalp yetmezligi, kronik obstriiktif akciger
hastaligi gibi) mortaliteye katkisindan dolay1 KS regiilasyonunun
potansiyel faydasi daha az olabilir.
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Sepsis hastalarinda
vyogun vs konvansiyonel glisemik kontrol

(VISEP)

- 488 siddetli sepsis hastasi
— 80-110 mg/dL vs 180-200 mg/dL

- Sonug
— 28 veya 90 gunluk mortalite benzer

— Yogun grupta siddetli hipoglisemi fazla (%17 vs %4 .1,
p<0.001)

N Engl J Med 2008; 358:125-139

Hipergliseminin intravend6z (iv) stirekli instilin inflizyonu ile diizeltildigi 6nceki
randomize kontrollii calismalarda, siki normogliseminin mortalite ve
morbiditeyi azalttig1 saptanmis olsa da, bu konuda daha sonra yapilan VISEP ve
GLUKOKONTROL ¢alismalart siki glukoz kontroli gruplarinda hipoglisemi ve

mortalitenin yiiksek olmasi nedeni ile erken sonlandirilmistir.




Kritik hastalarda yogun vs konvansiyonel
glisemik kontrol (NICE-SUGAR)

- 6104 YBU (medikal/cerrahi) hastasi
— 81-108 mg/dL vs =180 mg/dL

- Sonuc: Yogun glisemik kontrol grubunda;
— Mortalite yuksek (9%27.5 vs %24 .9, p=0.02)

— Siddetli hipoglisemi fazla (96.8 vs %0.05, p<0.001)

N Engl J Med 2009:360:1283-97;

Daha sonra yapilan ¢cok merkezli randomize genis kapsamli
NICE-SUGAR calismasinda ise, siki glukoz kontroliiniin
mortalite ve morbiditeyi azaltmadig, tistelik siki glukoz
grubunda hipogliseminin geleneksel tedavi grubuna gore

cok yiiksek oldugu saptanmustir.




Glisemik Hedef Onerileri

Si1ki glisemik kontrol mua~?
Konvansiyonel glisemik kontrol muu~?

Cerrahi YBU hastalarinda
yvyogun vs konvansiyonel insualin tedavisi

- 1548 cerrahi yogun bakim hastasi
— 80-110 mg/dL vs 180-200 mg/dL

= Sonuc: Yogun insualin tedavi kolunda;
— Mortalite daha dusuk (94 .8 vs %38, p<0.04)
— Sepsis %46 |, ABY %41 |

N Engl J Med 2001; 345:1359-1367
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Sonuc

Bu bilimsel veriler 1s1g1inda kan sekeri (KS) kontrola
konusundaki genel kani sudur:

YBU’de yatan kritik hastalarda hiperglisemi tehlikelidir ve
tedavi edilmelidir, ancak tedavi sirasinda gelisen
hipoglisemi de tehlikelidir ve bu nedenle 6nlenmelidir.

Sonuc olarak, hem deneysel hem de klinik calismalar
gostermektedir ki, hiperglisemi ve insiilin direnci kritik
hastalik sonucu gelisebilen ve hastalarin prognozunu kott
yonde etkileyen klinik antitelerdir.

Ancak hiperglisemi olusumunun molekiiler mekanizmalar1
ve hiperglisemiye klinik yaklasim konusunda halen
cevaplanmasi gereken bir¢ok soru mevcuttur.
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— Kritik Hastada Glisemik Kontrol Sirasinda
Hedef Kan Sekeri

* Amac; kan sekeri diizeyini suirekli iv instilin infizyonu ile 110-180 mg/dl
arasinda tutmaktir.

* Siki glukoz kontroliiniin sonuc¢larinin incelendigi ¢alismalarda farkli sonuclar
elde edilmesinden dolayi kritik hastalarda ideal KS$ hedefinin ne oldugu
konusunda bir uzlasi yoktur.

* Sepsiste Sagkalim Kampanyasi, kritik hastadaki hipergliseminin ardisik iki kan
glukoz diizeyi olciimiinde KS diizeyinin>18omg/dl olmas1 halinde tedavi
edilmesini onermektedir. Kampanya ayrica, glukoz diizeyi ve instlin infizyon
hizi stabil olana kadar KS'nin 1-2 saatte bir 6lgc;ﬁlmesini, aha sonra 4 saatte bir
Olctilmesini onermektedir.

* American Diabetes Association (ADA) ¢ogu kritik hastada 140-180 mg/dl
degerini onermektedir. Hemsire destegi yeterli merkezlerde, hipoglisemi riski
az olan hasta grubunda, kardiyak cerrahi hastalarinda ve travmatik beyin
hasari olmayan travma olgularinda daha diisiik KS degerleri hedeflenmektedir
(110-140 mg/dl).

* Optimal KS hedefi konusundaki tartismalardan dolayi, YBU’de KS hedefinin
140 mg/dl civarinda tutulmasi makul gortiinmektedir.
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“Kritik Hastada Glisemik Kontrol Sirasinda
Hedef Kan Sekeri 2

Ikinci amac ise, hipoglisemi ataklarindan kacinmak ve glukoz
degiskenligini en aza indirgemektir. Bu ise KS tutarh olarak 180
mg/dl Gizerinde oldugu siirece instlin infiizyonu yapmak ve KS’yi
her saat 6lcmekle basarilabilir.

Hipogliseminin klinik bulgulari1 bakimindan hastalar yakindan
izlenmelidir.

YBU'ye alinan diyabetik hastalarda, oral antidiyabetik ajanlar
kesilmelidir. Hastalar siki glukoz izlemi altinda insiilin almalidur.

Kan sekeri 180 mg/dl altinda kalirsa bazal bolus infiizyon
rejimine baglanmalidir. Bu rejim uzun stireli bazal inflizyondan
ibarettir. Eger hasta siirekli enteral niitrisyon altinda ise sabit
araliklarla giinde 4 kez bolus insiilin verilmelidir.
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Kritik hastalarda: Kilavuz onerisi

Onerilmez Kabul Onerilir Onerilmez
edilebilir

<110 110-140 140-180 >180

v" Kan glukozu >180 mg/d| oldugunda insuline baslanmali
v" Intravendz insilin protokoli tercih edilmel

Endocr Pract. 2009;15(4).




Sepsis ve Hiperglisemi

Stres hiperglisemisi ve insiilin direnci kritik hastalarda, ozellikle
de sepsis ile birlikte olan durumlarda oldukea siktir.

Bu metabolik sendromun gelimesinde bir¢ok patolojik
mekanizma sorumludur. Ancak, asil 6nemli rol oynayan
olaylarin pro-inflamatuar mediatorlerin saliniminin artmasi ve
kontr-regiilatuar hormonlar oldugu sanilmaktadir.

Son yillardaki veriler hipergliseminin pro-inflamatuar yaniti
potansiyelize ettigini, instilinin ise bunun tam tersi bir etki
olusturdugunu gostermistir.

Bunun yani sira bir¢ok ¢alima, siki glukoz kontrolii (8o-110
mg/dl) uygulanmasinin kritik hastalarin prognozunda iyilesme
sagladigini gostermistir.
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Sepsis ve Hiperglisemi 2

Sepsis insidansi, yash popiilasyon oraninin giderek artmasina,
daha sik invaziv girisimler uygulanmasina ve immiunsupresif
tedavilere bagli olarak o6zellikle son 10 yi1lda dramatik olarak
artmistir.

A.B.D.nde her y1l yaklasik 750,000 sepsis olgusu ortaya cikmakta
ve bunlarin en az 225,000’i oliimciil seyretmektedir.

Antimikrobiyal ajanlarin kullanimina, ileri yasam destegindeki
ve bakimdaki gelismelere ragmen sepsisli hastalarin mortalitesi
hala % 30-40 dolayindadir.

Son yillarda elde edilen veriler, insiilin ile birlikte siki glukoz
kontroliiniin pro-inflamatuar ve anti-inflamatuar dengeyi
diizenleyebildigini ve kritik hastalarda prognozu
iyilestirebildigini gostermektedir.
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Sepsis ve Hiperglisemi 3

Hipergliseminin tanimlamasinda kisitli veri ve cesitlilik bulunmasi nedeniyle
sepsis ve kritik hastalik durumlarinda gelisen stres hipergliseminin
prevalansinin tahmin edilmesi giictir.

Stres hiperglisemi gecmiste plazma glukoz diizeyinin 20omg/dI'nin tizerinde
olmasi seklinde tanimlanmistir. Ancak Leuven Intensive Insulin Therapy Trial
sonuclarina gore kan glukozu 110 mg/dI'nin tizerinde olan bir kritik hastada
stres hiperglisemisi dustiniilmelidir.

Septik non-diyabetik ICU hastalarinin % 75'inde bazal kan glukoz diizeyinin
110 mg/dI'nin uzerinde oldugu gosterilmistir.

Leuven Intensive Insulin Therapy Trial'de hastalarin yanlizca % 12’sinde bazal
kan glukoz diizeyi 200 mg/dI'nin tizerinde bulunmustur, ancak hastalarin %
74.5 inde bazal glukoz diizeyi 110 mg/dI'nin tizerindedir ve % 97.5'inde YBU'de
yatislari stiresince kaydedilen degerler arasindaen az 1 kez kan sekeri 110
mg/dI'nin tizerinde tespit edilmistir.

Sepsiste ciddi instilin direnci goriilmektedir ve bu durum stres yanitin siddeti
ile dogru orantilidir.

Sepsiste, glukozun hiicre icine alinmasinda rol oynayan glukoz transporter-4
(GLUT-4) reseptor translokasyonunda defektler, glukoz alinmasinda bozulma,
iskelet kasinda instilin direnci ve hepatik instilin direnci olusur.
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12016 Surviving Sepsis Campaign Guidelines

Glukoz Kontrola:

1.Sepsisli yogun bakim hastalarinda kan glukoz yonetimine, ardigik iki glukoz
diizeyinin > 180 mg/dL oldugunda instlin dozunun ayarlandig: protokollii
yaklasim onerilir. Bu yaklasim glukoz tist sinir1 olarak < 110 mg/ CFL yerine < 180
mg/dL’1 hedeflemelidir (giiclii oneri, yliksek kanit kalitesi).

2. Insiilin inflizyonu alan hastalarda, glukoz degerleri ve insiilin infiizyon hizi
stabil hale gelene kadar kan glukoz degerlerinin her 1 ila 2 saatte bir, sonrasinda
instilin infuzyonu alanlarda 4 saatte bir takip edilmesi 6nerilir (BPS).

3. Kapiller kandan hasta basi test ile bakilan glukoz diizeylerinin dikkatle
degerlendirilmesi gerekir cuinkii bu tip testlerarteryel kan veya plazma glukoz
degerlerini dogru olgemeyebilirler (BPS).

4. Glukometre ile hasta basi test icin kapiller kan yerine eger hastada arteryal
%<a‘lcater )Varsa, arteryal kan kullanimui tavsiye edilir (zayif 6neri, diisiik kanit
calitesi).
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Inme ve Hiperglisemi

Akut iskemik inme nedeniyle hastaneye basvuran ve daha 6nceden
diyabetes mellitus oykiisii bulunmayan hastalarda % 5 ile % 40
arasinda degisen oranlarda gecici hiperglisemi bulgular1 bulundugu
belirtilmektedir.

Bunun nedenleri kesin olarak bilinmemektedir, ancak tic temel
mekanizma tizerinde durulmaktadir.

Birinci mekanizmada onceden teshis edilmemis DM veya bozulmus
glukoz toleransinin hiperglisemiden sorumlu olabilecegi ileri
strilmektedir.

ikincisinde akut iskemik inmeli hastalarda goriilen kuvvet kaybina
bagli egzersiz yetersizligi sorumlu tutulmaktadir.

Uctincii mekanizmada ise hipergliseminin sempato-adrenal stres
cevabina bagli olarak ortaya ciktigi ileri stirilmektedir.

Olusan bu gecici hipergliseminin ne kadar siire devam ettigi
bilinmemektedir. Ancak hipergliseminin olusan inme siddetini ve
beyindeki iskemik bolgenin buytikliigiinii artirdigi bilinmektedir.
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Inme ve Hiperglisemi 2

DM, akut iskemik inme gelismesinde onemli bir risk
faktorudur [k inme riskini 1.5 ile 3 kat, tekrarlayan
inme riskini de 2 kat artirmaktadir.

Ozellikle 55 yasindan once inme geglrenlerde onemli
bir nedendir. DM’li hastalarda iskemik inme,
hemorajik inmeden daha sik goriilmekte ve bu
hastalarda lakiiner infarkt, genis infarkt, beyin sap1
infarkt1 ve posterior dolasim alanindaki infarktlar daha
sik gortilmektedir.

Iskemik inme, yiiksek mortalite ve morbiditesinden
dolay1 saglik alaninda onemli bir ytik olusturmaktadir.
Bu nedenle iskemik inme risk faktorlerinin cok iyi
belirlenmesi, inmeden korunma icin ¢cok onemlidir.
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Inme ve Hiperglisemi 3

DM’li iskemik inmeli hastalarda daha agir inme bulgularinin gozlenmesi ve
daha az iyilesmeyle birlikte daha fazla mortalitenin gozlenmesi cesitli yollarla
aciklanmaktadir.

Birincisi; kan damari duvarinda cesitli proteinlerin ve lipoproteinlerin non-
enzimatik glikolizayonu, anjiotensin sistemini harekete gecirir.

Anjiotensin enzim sistemine bagl olarak LDL girisi artar. Bu da oksidasyonu
artirarak ateroskleroz siirecini hizlandirir. Ayrica DM, oksidatif stresi artirir ve
serbest radikal olusumu artar.

Sonucta plateletlerin artisina ve migrasyonuna neden olarak damar duvarinda
LDL kolesterol yapismasina neden olur.

DM’li hastalarda ateroskleroz 6zellikle biiylik damarlarda olusur. Biiyiik damar
aterosklerozundan kopan tromboemboliler, diger damarlarin tikanmasina yol
acarlar ve sonucta daha agir inme klinigi olusur.

ikincisi ise hiperglisemi?rle birlikte vaskiiler hiicrelerde glukoz yikimi aldoz
yoluna sapar ve protein kinaz C izomerleriyle diacil gliseroliin artigina yol agar.

Sonucta nitrik oksitle ortaya ¢ikan vazodilatasyon bozulur ve vaskiiler endotel
gecirgenliginde artis olur.

Bu da DM’li hastalarda reperfiizyonun bozulmasina, infarkt etrafindaki
iskemik penumbranin infarkta dontismesine ve inmelerin rekiirrensine yol
acarak, inme siddetini ve mortaliteyi artirmaktadir
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CuLiNnicaL PracTicE

Decreased Mortality by Normalizing Blood
Glucose after Acute Ischemic Stroke

Nina T. Gentile, MD, Michael W. Seftchick, BS, Tien Huynh, BS, Linda K. Kruus, PhD, John Gaughan, PhD

Abstract

Objectives: Hyperglycemia after cerebral ischemia exacerbates brain injury and worsens the outcome of
stroke patients. The authors sought to examine the effect ol glycemic control on mortality alter acute stroke.

Methods: This was a retrospectve study of patients discharged with a diagnosis ol ischemic stroke during
a 40-month period from a large urban U.S. health system. Patients were compared by initial blood glucose
(BG) levels and by glycemic control during the first 48 hours of hospitalization.

Results: OFf 960 patients with thromboembolic stroke, 373 (38.9%) were hyperglyvcemic (BG =130 mg/dL) on
hospital admission. Admission hyperglycemia was associated with a higher mortality rate thhan was eugly-
cemia (odds ratio [(OR] = 3.15; 95 % confidence interval [CI] = 1.45to 6.85; p = 0.004). Persistent hyperglycemia
(PerHywp) during 48 hours of hospitalization was associated with ewven higher mortality rate (unadjusted
logistic regression, OR = 6.54; 95% CI = 2.41 to 17.87; p < 0.001). Glycemic control (normalization of BG
to <130 mgog/dL) was associated with a 4.6-fold decrease in mortality risk as compared with the case of
patients with PerHyp (p < 0.001). Multiple logistic regression showed glycemic control to be a strong inde-
pendent determinant of survival (OR = 5.95; 95% Cl = 1.24 to 28.6; p = 0.026) alter acute stroke even
alter adjustment for age., gender, concomitant hypertension and diabetes, and stroke severilky.

Conclusions: Admission hyperglycemia is associated with a worse outcome after stroke thhan is euglycemia.
MNormalization of blood glucose during the first 48 hours of hospitalization appears Lo confer a potent
survival benefit in patients with thromboembolic stroke.

ACADEMIC ENMERGENCY MEDICINE 2006; 13:174-180 © 2006 by the Sociely lor AAccademic Emergency
Medicine

Keyvwords: glucose, stroke, cerebral ischemia,., cerebrovascular injury

Gentile ve ark. gecici hiperglisemisi olan 960 akut iskemik
inme hastasinda, siki kan sekeri regiilasyonuyla birlikte
mortalite oraninda anlamli derecede azalma oldugunu ve
bu oranin normoglisemik hastalarla ayni diizeye indigini
gostermislerdir
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Mankovski ve ark. akut iskemik inmeli hastalarda
kan glukoz seviyesinin 130 mg/dI'nin tizerinde
olmasinin, inme siddeti ve mortalite acisindan
bagimsiz bir risk faktori oldugunu belirtmislerdir
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CLINICAL MANAGEMENT REVIEW

Management of Diabetes During Acute Stroke and Inpatient
Stroke Rehabilitation

Sherita Hill Golden, MD, MHS, Felicia Hill-Briggs, PhD, Kathleen Williams, MSN, APN, Karen Stolka, RD,
R. Samuel Mayer, MD

ABSTRACT. Golden SH, Hill-Briggs F, Williams K, Stolka
K, Mayer RS. Management of diabetes during acute stroke and
inpatient stroke rehabilitation. Arch Phys Med Rehabil 2005;
86:2377-84.

Objectives: To summarize evidence on the impact of hy-
perglycemia on stroke outcomes and to present therapy algo- 7 a Ay " v % 2
rithms for inpatient management in diabetic stroke patients. Hlpergllseml lle blI‘lll(te lsl<em11<
Data Sources: Guidelines for inpatient management of di-
abetes were reviewed and extracted from a technical review

and recommendations from 2 national diabetes and endocrine penumbranln infarl(ta dénﬁ$tﬁgﬁnﬁ Ve

organizations. MEDLINE database searches were conducted % ey ey o
using key words: stroke, diabetes, hyperglycemia, hypoglyce-
mia, inpatient, hospitalized, treatment, outcomes, disability, 1nfarl<t alanlnln buwdugunu Ve Sonugta
self-management, and education. . o LAY v . . .
Study Selection: Studies were selected that specifically ad- 1Inme $1ddet1n1n arttlglnl lfade etm1$lerd1r.
dressed the impact of the following in stroke patients: hyper-
glycemia and diabetes on rehabilitation outcomes, management
strategies for hyperglycemia and diabetes, and strategies for
facilitating diabetes self-management. A " 2 e
Data Extraction: Two authors independently extracted data Ayrlca gEQICI hlpergllsemISI bulunan
and management practices from selected articles and published
practice guidelines.

Data Synthesis: Diabetes is prevalent in stroke patients and haStalaI'da daha fElZla SaY].da deI'iIl ven

results in poorer inpatient hospital and rehabilitation outcomes.
Management of diabetes in stroke patients is further compli- b 1 b 1' 'b.
caled by impairments in mobility and vision, necessitating trom OoZu ve pu moner emboll gl 1
accommodation strategies and tools for self-management. Op-

timal management of hyperglycemia using insulin or oral hy- 1<Omplil<asyonlar1n gérﬁldﬁgﬁ ve bu

poglycemic agents results in reduced morbidity and mortality

among diabetic inpatients. ° * 3 -l
Conclusions: To achieve inpatient glycemic management 1<Omp111<asyonlar1n da mortallteyl artlracagl
targets, use of clinical management algorithms, self-manage- X 2 X »
ment tools, and systems approaches such as diabetes manage- bellrtllmlstlr
ment teams are useful. 3
Key Words: Diabetes mellitus; Hyperglycemia; Rehabilita-
tion; Stroke.
© 2005 by the American Congress of Rehabilitation Medi-
cine and the American Academy of Physical Medicine and
Rehabilitation
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DIAGNOSIS

Acute Hyperglycemia in Stroke leads to increased brain lactate
production and greater final infarct size.

Mark W Parsons, P Alan Barber, David G Darby, Qing Yang, Patricia M Desmond, Richard P Gerraty, Brian M Tress, Stephen M Davis
https://doi.org/10.1161/01.STR.32.Suppl_1.331-d
Stroke. 2001;32:331-332

Gecici hiperglisemisi bulunan akut iskemik inmeli
hastalarda yapilan Manyetik Rezonans Gortintiileme
(MRG) calismalarinin meta- analizinde, iskemik
penumbrada daha az kurtulma oldugu ve daha genis
infarkt alani olustugu bulunmustur.

MR Spektroskopi calismalarinda ise iskemik alanda
daha fazla oranda artmis laktat konsantrasyonu
oldugu tespit edilmistir.

Bu bulgular, hipergliseminin hem metabolik hem de

vaskiiler yollarla etki ederek, iskemik bolgedeki infarkt

alaninin bitytimesini artirdigini1 desteklemektedir
61



Q] Med 2003; 96:491-497
doi:10.1093/qjmed/hcg087

Hyperglycaemia in patients with acute ischaemic stroke:
how often do we screen for undiagnosed diabetes?

D.M. BRAVATA""2? N. KIM?*, |. CONCATO"2?* and L.M. BRASS>>

From the 'Clinical Epidemiology Research Center, “Medical Service, and > Neurology Service,
Veterans Aftairs Connecticut Healthcare System, West Haven, Connecticut, and * Department of
Internal Medicine and > Department of Neurology, Yale University School of Medicine, New Haven,
Connecticut, USA

Received 1 November 2002 and in revised form 6 April 2003

Bravata ve ark.nin yaptiklari calismada, gecici hiperglisemisi bulunan
90 hastanin HbAic degeri ile normoglisemik hastalarin HbAic
degerleri karsilastirilmis, aralarinda istatistiksel olarak anlamli fark
bulunamamustir.
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Hvperglvcemia. Recognized and Unrecognized., ASs
2 Risk Factor Ffor Stroke and
"Tramnsient Ischemic Attacks

MMaTTrErriEw . Rimoee, WM I, arres JeEardm HoeasTr, B_O5S

STUNMMMARY GGlvoosyiated bBemogiobin concenviratioon (b, whiich ks considered am i fcmt iom of ey ce s
aver the preceding several snondh=s, was examimned in S pat fents hospitalized for recemntl strolke or frares et
ischemic attacks (T LA, and cormpared o that in severasl referemoe pojpaalatioms. FPatieots swith stroboe or TS
Ihad Co b Comme=mmm S5 A, = S5k, L. ZE == 2 _A) Fkiggher thamn in bhoaspital comtrols it oot cere borovascu l=@ar o isemse
(E. 3 = .9, p = 0005, amnd eguaisakemt s vaiiioses for ambbalz@tory diab-etic patients treated with dies o o e
pluas oral agmends (9.5 = 2.4 o wilh imsalin (LT o= 2 9. Tvemty percesnt (10S00 of tihve strokboe TS g o g
wnere ey ioosly Kmoswrn o have smbhorrormal ghoacose tolberarce or diabetess wihermn this sabharoe gy was e hascbesd
theere Femmsaianedd 2 Ok of fthe ocligsimal gEroaspe (21500 wilth abhascoor cmaell TSR (2= DS S b rscel ey ioas sl eaesss e o
hawve hyvperglhvocermvima ., mmad the dEiilferemces bhetvwaecon s Fllb valhoes oo fheee stroskcce T A ot icmis et kreossme to e e
sy cenic @aibrmror sl icy and for tEhee haoasprit@al coorvlrol geroaap renvaimned sipmificamnt o <= OL0ES . Sixil vy - ibwaory e rceanit
of stroke ST LA patients (31750} vwere umndler tTreatment for givyoemibic abnormality, or had high b, or bhaib .
T'hee high prevalemnce of elevated (2F in this peopaadzmtiaees coasld mae e attcilbasted o o relat eaashiip Cor g, ssea.,
srmoking: hisbory, hy percholesterolemmi=a, o hypertension. Ve comclndes theat hy peerglyveenmia cormuareondy pree-
aceafles strolke smad TEA, s wusuaally oamcecogmized. @amdad has been ander-appereciated as a rmisk factors Gor
cerehrovascul=ar diseasse .

Bu bulgularin tam tersine, Riddle ve ark. ise gecici hiperglisemisi
bulunan hastalarda, normoglisemik hastalara gore daha yiiksek HbA1c
degeri gozlemislerdir

High-density lipoprotein cholesterol and ischemic stroke in the elderly: the

Northern Manhattan Stroke Study.
Sacco RL1, Benson RT, Kargman DE, Boden-Albala B, Tuck C, Lin IF, Cheng JF, Paik MC, Shea S, Berglund L.
JAMA. 2001 Jun 6;285(21):2729-35.

Baska bir calismada ise, DM’li iskemik inmeli hastalarda, takip stiresince
HbA1c degerindeki % 1'lik artisin 6liim oranini 1.37 kat artirdig:
bildirilmistir
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Maintenance of normoglycemia may improve outcome in acute
ischemic stroke

Sruthi S Nair1, PN Sylaja1, Sapna Erat Sreedharani, Sankara Sarmaz
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Abstract

Introduction: Several studies have shown that high admission glucose is associated with poor outcomes after stroke, but
the impact of maintenance of normoglycemia on functional outcome during hospitalization for acute ischemic stroke is
less well established. Aims: The aim of this study was to examine the independent association of postadmission glycemic
status in the 1st week with 3-month functional outcome in patients with acute ischemic stroke. Methods: Patients with
acute ischemic stroke admitted within 48 h of symptom onset with National Institutes of Health Stroke Scale (NIHSS) of
>4 were selected from a prospectively maintained database by chart review. Demographic data, risk factors, NIHSS, and
blood glucose values in the 1st week were collected. The primary outcome was Mogiﬁed Rankin Scale (mRS) score at 3
months (good outcome-mRS <2). Results: Over 3 years, 342 patients were enrolled with 220 (64.32%) males. Mean age was
60.5 * 13.4 years, and median admission score on NIHSS was 10 (interquartile range: 6-16). Blood glucose values
persistently <140 mg/dl in the 1st week were associated with a good 3-month functional outcome in univariate analysis (P =
0.036). Hypoglycemic episodes occurred only in 11 (3.22%) patients. Conclusions: Blood glucose values persistently below
140 mg/dl in the 1st week after acute ischemic stroke were associated with a favorable outcome in our study. Future clinical
trials are needed to confirm these findings.

Sruthi ve ark. yaptigi calismada, kan Glukoz seviyesinin
akut iskemik atak gecirildikten 1 hafta sonrasina kadar 140
mg / dl nin altinda tutuldugu hastalarda daha iyi klinik
sonuclar alindigini belirtmektedirler.
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Hyperglycemia as a Prognosis Predictor of Length
of Stay and Functional Outcomes in Patients with
Acute Ischemic Stroke

Dr Abdul Gofir, Professor Budi Mulyono & Professor Sri Sutarmi

Abstract
Background

Hyperglycemia has been shown to mfluence prognosisoutcome of stroke. The obyjective of

this study was to determine the correlation betweenhyperglycemia with length of stay (LOS) Gofir ve ark yaptlgl (;ahsmada,
and functional outcomes m 1schemic stroke patients. This 1s the first study to correlate akut i skemik at ak ge CII’ en

hyperglycemia m 1schemic stroke patients with their functional outcome as assessed by using

Barthel index hastalarda gelisen
Methoas hipergliseminin derecesinin

This is a prospective cohort study of patients admitted to the Stroke Unit of Dr. Sardjito 3 2 !
General Hospital for ischemic stroke from Januvary 2012 to June 2014, Subjects were selected astane e (a 1$ Sureslnl Ve
in a consecutive manner until the required number of subjects was obtained. Data collected

from medical records included the baseline social demographic variables, and clinical

. . . .
wariables. Uni and bivarate and multivariate analysis with multiple linear regression analysis fonl(s lyonel lyllesmeyl

were used to identify correlation between hyperglycermia with LOS and functional outcomes.

— belirleyen faktorlerden biri
In total. 208 patients were included. of which 126 (60.6%6) were men. The mean age was Oldugu Sé’)ylenmel(te dir B

61.18 (SD=10.45). and the mean L.OS in our study was 4.52 (SD 5.89) days. For the
unrvanate analysis. factors associated with LOS were history of diabetes {(p=0_003). unnary
tract mfection (p=0.025). hyperglycemua (p~0.001) and moderate to severe Barthel index on
admission (p=20.001). and the independent factor washyperglycema (7: 6.212. p=20.001)
based on nultivariate analysis. Furthermore. hyperglycemia was an independent factor of
functional outcomes as measured with Barthel index (72 9.185. p =0.001).

Conclusions

Hyperglyvcemia i1s a prognosis predictor of LOS and functional outcomes of patients with
acute ischemic stroke measured by discharge Barthel index_
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The association between hyperglycemia and the
prognosis of acute spontaneous intracerebral
hemorrhage

Yanxia Zhao, Jie Yang, Hongdong Zhao, Yunlong Ding, Junshan Zhou &
Yingdong Zhang

ABRBSTRACT
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Zhao ve ark. Yaptigi calismada spontan intra

serebral kanama geciren hastalarda gelisen
hipergliseminin norolojik hasar ciddiyetiyle

orantili oldugunu gostermislerdir. 66
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more severe cytotoxic injury after stroke b e
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Matthew B Bevers', Neil H Vaishnav’, Ly Pham?, ISISAGE
Thomas WK Battey’ and W Taylor Kimberly*~

Abstract

Hyperglycemia is a common complicaton after ischemic stroke, but its link to worse outcome is not well understood.
We hypothesized that hyperglycemia may reflect an impaired metabolic response that is associated with worse cytotoxic
brain injury. Ve performed retrospective analysis of magnetic resonance imaging from a cohort of acute ischemic stroke
patients prospectively collected from 2006 to 2010 with baseline demographic and laboratory data as well as three-
month outcomes. The severity of cytotoxic injury was quantified in vivo using apparent diffusion coefficient imaging by
measuring the signal intensity within the stroke relative to the normal signal intensity of the contralateral hemisphere.
Both hyperglycemia and lower apparent diffusion coefficient signal were associated with worse outcome after ischemic
stroke (OR 0.239, p=0.017; OR |.11, p <= 0.0001, respectvely). Hyperglycemia was also associated with lower apparent
diffusion coefficient (r=—0.32, p = 0.001). In multvariate analysis, apparent diffusion coefficient but not hyperglycemia
was associated with outcome, suggesting that cytotoxicity may mediate the effect of hyperglycemia. For interventions
designed to target hyperglycemia in acute ischemic stroke, a concomitant effect on the evolution of apparent diffusion
coefficient may provide insight into whether hyperglycemia leads to or reflects worse cytotoxic injury.

Mattew ve ark. calismalarinda inme sonrasinda
olusan hipergliseminin daha ciddi sitotoksik
hasara yol actigini gostermislerdir.
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Prognostic Significance of Hyperglycemia in Acute

Intracerebral Hemorrhage
The INTERACT2 Study

Anubhav Saxena, MBBS, BSc (Adv); Craig S. Anderson, MD, PhD; Xia Wang, MMed:
Shoichiro Sato, MD, PhD; Hisatomi Arima, MD, PhD; Edward Chan. MBES, BS5c (Adv);
Paula Munoz-Venturelli, MD; Candice Delcourt, MD:; Thompson Robinson, MD:
Christian Stapf, MD; Pablo M. Lavados, MD:; Jiguang Wang, MD: Bruce Neal, MD, PhD:;
John Chalmers, MD, PhD; Emma Heeley, PhD:; for the INTERACT2 Investigators

Background and Purpose—We aimed to determine associations of baseline blood glucose and diabetes mellitus with clinical
outcomes in participants of the Intensive Blood Pressure Reduction in Acute Cerebral Hemorrhage Trial (INTERACT?2).

Methods—INTERACT2 was an international prospective, open, blinded end point, randomized controlled trial of 2839
patients with spontaneous intracerebral hemorrhage (<6 hours) and elevated systolic blood pressure randomly assigned
to intensive (target systolic blood pressure <140 mmHg) or guideline-based (systolic blood pressure <180 mmHg) BP
management. Associations of hyperglycemia at presentation (>6.5 mmol/L) and combined and separate poor outcomes
of death and major disability (scores of 3—6, 3-5, and 6, respectively, on the modified Rankin scale) at 90 days were
determined in logistic regression models.

Resulfs—In 2653 patients with available data, there were 1348 (61%) with hyperglycemia and 292 (11%) with diabetes
mellitus. Associations of baseline blood glucose and poor outcome were strong and near continuous. After adjustment
for baseline variables, the highest fourth (7.9-25.0 mmol/L) of blood glucose was significantly associated with combined
poor outcome (adjusted odds ratio 1.35, 95% confidence interval 1.01-1.80; P trend 0.015). Diabetes mellitus also
predicted poor outcome (adjusted odds ratio 1.46, Y5% confidence interval 1.05-2.02;:P=0.023);though more important
for residual disability than death on separate analysis.

Conclusions—Hyperzglycemia and diabetes mellitus are independent predictors of poor outcome in patients with
predominantly mild to moderate Severity of intracerebral hemorrhage. These data support guideline recommendations
for good glycemic control in patients. with mtracerebral hemorrhage.

Clinical Trial Registration—URL: http2ffwww.clinicaltrials.gov. Unique identifier: NCTOO7 16079,

(Stroke. 2016:47:00-00. DOTL: 10.1161/STROKEAHA.115.011627.)
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Hyvperelveemia and Mortality Risk in Patients with Primary

Intracerebral Hemorrhase: A Meta-A nalvsis

Yinoming Guo' - Hdin Li ° - Zhiwen Fhang' - Shouchun Li' - Lichi Zhang ' -
Fimjfing Fhang” - Guwiging Han™
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Abstract Hyperglycemia may be asociated with worse
fimctional owommes in patiens with primary imrscene V) 1

iy b e o el et B Guo ve ark. Yaptig1 calismada
met-analysis 0 mvestigate the relationship between hy . p g C P 8 s

perglycemis and mortality risk in patients with primary
miracerehral hemerrthage. We searched PubMled and ® o q ]

Embase deiaheses for studies invesigating the associa rlmer lntra Sere )ral (anama
tion hetween hyperglycemia and morality risk in pa o

tiemis with primary inrscerehral hemomhage. We est
mated the poaled relative risk (RR) with it 95 % con o ] 3 B

fidence nterval @5 % CI) o amess the impact of hy geclren asta arc a ge lsen
perglycemis on monslity ek Seventeen studies with a : o

intal of 6527 primary mirscerebral hemomhage patients

cesezyemsnis hipergliseminin kisa donem ve

taliy m patienizs with prmary imiracerehral hemonhage

(RR=234, 95 % CI 1.79-3.12). Subgroup analysis by LX) . . .
s uzun donem mortalitesini
increasa] risk of shordemm mortality (RE=397, 95 9% CI

2.13-7.43) and long-term monality (RR=1.53, 95 % CI

114205} The RR of mortality for per | ammall. morement v/ e 2 o

in gcme level was 1.14 (95 % C1 1.06-1.27). In putent arttlrdl 1N1 gostermi lerdlr
with primary iniracerehral hemomhage, hyperglyoe mia ®.
sigmi icantly increses rsk of hoth shon-lerm meortality and

long-term maonakity.
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Sonag

Amerikan DM dernegi, akut iskemik inme
hastalarinda gecici hiperglisemisi bulunanlara OGTT
ile DM taramasi yapilmasini onermektedir.

Ozellikle 45 yasindan biiyiik olan, HT ve lipid
bozuklugu bulunan hastalar ile daha 6nceden vaskiiler
okliizyon oykiisti olanlarda DM riskinin arttigi
belirtilmektedir.

Gecici hiperglisemisi bulunan akut iskemik inmeli
hastalarin takiplerinde %s5 ile %25 oraninda kalic1t DM
bulgularinin gelistigi belirtilmistir



Tiirk HErIjiDernEﬁi Akut
Beyin Damar Hastaliklari Calisma Grubu is ke m i k
Inme

Hiperglisemi Tedavi Protokolil

Glukoz =180 mg/dl ise subkiitan kristalize insiilin protokolii: Hedef, kan sekerini
140-180 mg/dl arasinda tutmaktir.

Protokol
=350 mgldl ise IV insdlin tedavisine baslayin
300-349 magldlise 12 U kristalize insulin SC
260-299 mgSdl ise 10 U kristalize insulin SC
220-2460 migSdl ise 8 U kristalize insdlin SC
180-219 magSdl ise & U kristalize insdlin SC
140-179 magSdlise 4 U kristalize insilin SC
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Travma ve Hiperglisemi

Hi{perﬁlisemi travma sonrasi genellikle insiilin seviyeleri normal veya
yiksek kalmasina ragmen goriilmektedir. Major travma ile instilin artik
glikoz tizerindeki hakim roliinii oynayamaz hale gelir.

Hiperglisemi ayrica devam eden hepatik glikoneogenezin bir
sonucudur. Tim glikoz kullanimina bakildiginda santral sinir
sisteminin, hematopoetik sistemin ve yaranin iyilesmesi i¢in artan
ihtiyaclar nedeniyle glikoz kullanimi artmaistir.

Yag metabolizmasindaki degisiklikler daha belirsiz bicimde
tanimlanmustir. Stres yanit sirasinda lipoliz hizlanir, lipid klirensi artar
ve ketozis baskilanir. Yaglarin kullanimi glikoz infiizyonu ile
engellenemez.

Major travma sonrasi, stres hormonlari ve inflamatuvar mediatorler
hipermetabolik, hiperkatabolik tabloyu olusturur. Glikoz depolar1 hizla
tikenir, hepatik glikoneogenez hizlanir ve glikoz zorunlu tiiketime
yonlendirilir.

Yag tercih edilen oksidatif yakit haline gelir. Hepatik akut faz protein
sentezinin, glikoneogenezin ve yara iyilesmesinin gerektirdigi ekstra
aminoasit ihtiyaci iskelet kas proteolizi ile sonuclanir.
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- Travma sonrasi artan - Travma sonrasi azalan
hormonlar hormonlar
— Somatostatin — FSH, LH
— Dopamin ) — Ostrojen
— Vazopressin (ADH) — Progesteron
— GH — Testosteron
— Prolaktin
— ACTH — TSH
— Kortizol — T3, T4
— Aldosteron
— E, NE — Insdalin
— Renin- Angiotensin li — 1GF
— Glukagon

Sonug¢

— Vucutta tuz (Na) ve su tutulur
(Aldosteron 1, ADH 1)

— Vazokonstruksiyon
(Renin-angiotensin 1, E ve NE 1)

— Glukoz metabolizmasi olumsuz etkilenir ve
hiperglisemi geligir

(Kortizon 1, glukagon 1, insulin |)
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Travma ve Hiperglisemi 2

Travma viicutta sistemik stres yanit olusturarak diyabeti
olmayan hastalarda dahi insiilin direnci ve hiperglisemiye
sebep olmaktadir.

Yogun bakimda kan glukoz diizeyi kontroli saglanmali ve
siki glukoz takibi yapilmalidir.

Distuik %lukoz seviyesi saglanan hastalarda sepsis, bobrek
yetmezligi, polinoropati daha az izlenirken mekanik
ventilasyon stiresi ve yogun bakimda kalis stireleri daha
kisa bulunmustur.

Uzun stireli olarak yogun bakimda kalan hastalarda siirekli
instilin infiizyonu i¥e <an glikoz duzeyi kontrol altinda
tutulurken durumu diizelen hastalarda uzun ve kisa etkili
instlinler ile cilt alt1 uygulanan instilinlere gecilebilir.
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- Yanik ve Hiperglisemi

Yanik travmasi sonrasi bazal metabolik hizda ciddi bir
artis olur. Istirahat enerji titketimi yaklasik iki katina
cikar ve yanik iligkili hipermetabolizma sonucu

vicuttaki yag depolari ve protein kiitlesinin kaybi ile
sonuclantr.

Bu degisiklikler sonucunda klinikte immiinstipresyon,

yara iyilesmesinde gecikme ve yaygin kas zayifligi
gozlenir.

Diger travmalarin aksine yanik sonrasi olusan
metabolik ve katabolik cevaplar, ciddiyet ve zaman
acisindan haftalarca hatta aylarca stirebilir.
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Hiperglisemi, termal hasarin resiisitasyon periyodu sirasinda ¢ok siktir ve
instlin tedavisi icin mevcut kilavuz ilkeler, plazma glukozunu normal
seviyelere diizeltmek icin yetersizdir.

Erken hiperglisemi ile takip eden mortalite arasinda bir iligki var gibi
goziktiigl icin, bu grup hastada kan sekerini azaltmak icin daha agresif
manevralar gerekebilir.
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Abstract

High glycemic variability, rather than a mean glucose level, is an important factor associated with sepsis and hospital
mortality in critically ill patients. In this retrospective study we analyze the blood glucose data of 172 nondiabetic patients
18-60 yrs old with second and third-degree burns of total body surface area greater than 30% and 5%, respectively,
admitted to ICU in 2004-2008. The analysis identified significant association of increasing daily glucose excursion (DELTA)
accompanied by evident episodes of hyperglycemia (=11 mmol/l) and hypoglycemia (<2.8 mmol/l), with sepsis and
forthcoming death, even when the mean daily glucose was within a range of acceptable glycemia. No association was
found in sepsis complication and hospital mortality with doses of intravenous insulin and glucose infusion. A strong
increase in DELTA before sepsis and death is treated as fluctuation amplification near the onset of dynamical instability.

In conclusion, to give a more accurate prediction of the illness

development, one has also to take into account other vital Sonuc Olarak, hastahgln gehslml
homeostatic values, such as cortisol and insulin levels, body hakklnda daha keSin blI‘ tahmln Yapmak
temperature, pH, etc. Their fluctuations should also be considered Lo : ; o ; : i

as an important diagnostic tool to predict how a disease will end. 1C1N, kortizol ve insulin SEVlyeleI'I, vucut
More efficient prognosis of the disease outcome requires more a2 h EEatit g -

frequent (at l(:‘ds}t (:v;‘,ry hour) or continuous 1'r1(}1‘1itu1‘i1‘1; of BG and Slcakhgl’ pH’ vaglbl C.hgel' l:layatl

other homeostatic values in order to perform complex analysis of homeostatik degerlerl de dikkate almak
their dynamics, including Fourier spectra, phase spaces, Lyapunov gerekin

(:)Cp(}l'l(:l'lts: ctc.

Dalgalanmalari onemli bir tani araci
olarak diistiniilmelidir bu hastaligin nasil
sonlanacagini tahmin etmek icin bir
aractir.
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Son Soz

Major yanik travmasi sonrasi olusan endokrin, immiin
ve metabolik cevap infeksiyona karsi koruma ve
onarici siireclere amino asit desteginin saglanmasi
yaninda normal homeostazisi miimkiin oldugunca
sirdirmek icin yeterli destegi saglamaya yoneliktir.

Hiperglisemi ve katabolizmanin net sonucu
immiundisregiilasyon ve cogul organ yetersizligine
egilim seklinde karsimiza ¢ikar.

Yogun bakimda kan glukoz diizeyi kontroli saglanmali
ve siki glukoz takibi yapilmalidir.

78



TESEKKURLER...

19




