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Konusma plani

« PPG — KV risk ve Mortalite iligkisi

* APG, PPG ve Ortalama glukozun Fruktozamin ve A1C’ye
katkisi

* Glisemik Degiskenlik parametreleri: MAGE,MPPG,
Hipoglisemi ,PPG,Gunluk GD

« Glisemik Degiskenlik— Mikrovaskuler komplikasyonlar
« Glisemik Degiskenlik— KV risk ve Mortalite iligkisi

« Oneriler



Diyabet KVH riskini arttirir

Her turli KVH olayi
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Yasa gore ayarlanmis risk orani
(1 = diyabetik olmayan kisilerdeki risk

*P<0.001;tP<0.05;*P<0.01;:8P < 0.1 Kannel WB, et al. Am Heart J 1990; 120:672-676.’dan uyarlanmistir



2. saat
plazma
glukozu
110-125 =126 (mg_;dn

Achk plazma glukozu (mg/dl)

Kardiyovaskiler risk artisi

Yas, merkez ve cinsiyete gore dizeltiimis

DECODE Study Group. Lancet 1999;354:617-621




Honolulu Heart Study:
Postchallenge Glucose Concentration and CHD
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UKPDS: Post-Trial Changes in A1C

Sulfonylurea/insulin vs. Conventional
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UKPDS: “Legacy Effect”
of Glucose Therapy

After median 8.8 years post-trial follow-up

Aggregate Endpoint 1997 2007
Any diabetes related endpoint RRR:

P:
Microvascular disease RRR:

P:
Myocardial infarction RRR: 16%

P: 0.052
All-cause mortality RRR: 6%

P: 044

RRR = Relative Risk Reduction P = Log Rank

Holman RR, et al. New England Soenwnal of Iledicine 2008; 359:1577 1549
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Glisemik kontrol parametreleri

* HbA,. (A1C), Fruktozamin

Aclik ve pre-prandiyal plazma glukoz

Post-prandiyal plazma glukoz

Evde kan glukoz takibi (SMBG) ve ortalama
glukoz

Kanda ve idrarda keton cisimleri,Ox stress
urunleri



ADA 2015 kilavuzu glisemik dalgalanmalarin
dnemini vurgulamaktadir

HbA1c glisemik
dalgalanmalar veya hipoglisemiyi
yansitmamaktadir.

Baz gozlemsel calismalar gdsteriyor ki
glisemik kontrol noropati semptomlarini
azaltmak icin yeterli degildir ayni zamanda
| asin glisemik dalgalanmalar da
onlenmelidir.

ADA standarts of medical care in diabetes. Diabetes Care 2015;38(Suppl. 1):51-S94.



GD-HbA1c’nin 6tesinde glisemik kontrol
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Glisemik dalgalanmalar kan glukoz diizeyinin aglik ve toklukta normal kabul edilen degerlerin iizerinde ve altinda
seyretmesi olarak tanimlanmaktadir.
MAGE: Glisemik dalgalanmalarin ortalama biiyukliigii.
1.Monnier L, Colette C. Diabetes Care 2008; 31 (Suppl. 2):S150-S154.



NOMPITKaSyon risKkini azaiimakxk icin AdDA1C Nnin
otesinde tum faktorler kontrol edilmelidir?

Normoglisemik araligin disindaki glisemik dalgalanmalar,
diyabetik vaskiler hasar lizerinde kronik hiperglisemiden daha fazla etkilidir?

Glisemik
dalgalanmalar
(MAGE)

) X

(HbA1c)

Glisemik dalgalanmalar kan glukoz diizeyinin aglik ve toklukta normal kabul edilen degerlerin lizerinde ve altinda
seyretmesi olarak tanimlanmaktadir.

AKS$S

MAGE: Glisemik dalgalanmalarin ortalama biiyukliigi.
1.Monnier L, Colette C. Diabetes Care 2008; 31 (Suppl. 2):5150-S154. 2. Hinzmann R et al. Inf. J. Med. Sci. 2012;9: 665-681.



Diabetes mellitus, Mikrovaskuler Komp ve KVH
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Antioxidanlar & serbest radikaller imbalans
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* Nitric Oxide (NO)’de azalma

* ACE artigi

* Angiotensin Il artigi
inflamatuvar mediatorlerde artis
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GLISEMiK DEGISKENLIK ve Vaskiiler Endotel Degisiklikleri

* |eNOS aktivitesi

* TEndotelin-l dazeyleri

* |Prostasiklin serbestlesmesi

* TAdezyon molekul ekspresyonu
* 1Trombosit ve monosit adezyonu
* TProkoagilan aktivitesi

« tlleri glikozilasyon iiriinleri

* Fibrinolitik aktivitede bozulma
« Oksidatif stres artisi,Pseudo hipoksia
« NaK-ATPaz aktivitesinde azalma

Y.Saisho:int.j.Mol Sci.Oct 2014



Endotel fonksiyonunun degerlendirilmesi

Intrakoroner doppler ile kan akiminin asetilkoline
cevabinin olculmesi

Pozitron emisyon tomografisi (PET)
Impedans pletismografi

Brakial USG

Venoz calismalar

Endotel kaynakl bilesiklerin kanda tayini

« Endotelin

- VWF

 Trombomodulin

« Selektin adezyon molekiulleri (VCAM, ICAM)
« PAI-1



ED ve Hiperglisemik atakta ruptur
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Tavsan Aortunda VCAM-1
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Li H et al. Arterioscler Thromb 1993;13:197-204.



Oksidatif stres

LDL oksidasyonu

Antioksidan
tiketimi

nuoAisyuojsiq |240pug

HiperTG,Glisemi

Kahvalti Oglen Aksam

Ceriello A, 2001



Hiperglisemik piklerin diyabet
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Patients with identical mean glucose values differ
significantly in amplitude of glycemic spikes

ve ! Subnjoece A |

Kovatcheyv BP et al. Diabetes Care. 2006;29:2433.

Comparison of Subjects with Similar
HbA1c and Varying Levels Of Hypoglycemia

HbA1c 8.2%, 0.7% «<70mg/dL
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Diyabette Endotel Fonksiyonunda Bozulma
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Adapted from Johnstone MT. et al. Circulation
1993;888:2510-2516



Scandinavian Journal of Clinical & Laboratory Investigation, 2013; 73: 422427 informa

healthcare

ORIGINAL ARTICLE

Postload hyperglycemia is associated with increased subclinical
inflammation in patients with prediabetes

AYFER COLAK!, BARIS AKINCI?, GULDEN DINIZ3?, HAKAN TURKON¢4,
FARUK ERGONEN?, HULYA YALCIN! & ISIL COKER!

Table II. Correlation analyses in all subjects.

I1-6 I1.-8 hsCRP
r p r p r b
Age (vears) 0.087 NS 0.188 0.006 0.000 NS
BEMI 0.237 < 0.001 0.114 NS 0.519 <2 0.001
Fasting glucose 0.200 0.003 0.190 0.006 0.163 0.018
Glucose 2-h 0.274 =< 0.001 0.200 0.003 0.227 0.001
Fasting insulin 0.084 NS 0.124 NS 0.309 = 0.001
HOMA-IR 0.104 NS 0.163 0.017 0.315 < 0.001
Triglycerides 0.099 NS 0.265 < 0.001 0.220 NS
Cholesterol 0.066 NS 0.145 0.034 —0.020 NS
HDL cholesterol —0.012 NS —0.026 NS —0.002 NS

LDL cholesterol 0.011 NS 0.037 NS —0.043 NS




MAGE NIN YUKSEK OLMASI

DIYABETE BAGLI KALP RAHATSIZLIKLARININ ANA NEDENIDIR

Clinical Care/Education/Nutrition/Psychosocial Research

Post Hoc Subgroup Analysis of the
HEART2D Trial Demonstrates Lower
Cardiovascular Risk in Older Patients
Targeting Postprandial Versus
Fasting/Premeal Glycemia

Fraction of Paticats Not Expericaciag
Comblecd Primary Outcome

o0 12 s oo
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Article: Treatment

Meal-induced increases in C-reactive protein, interleukin-
6 and tumour necrosis factor o« are attenuated by
prandial + basal insulin in patients with Type 2 diabetes

P. J. Beisswenger, W. V. Brown¥*, A. Ceriellot, N. A. Le*, R. B. Goldberg:ﬁ, J. P. Cookesg,

D. C. RobbinsY', S. Sarwat¥?, H. YuanT>, C. A._ JonesY and M. H. Tan"? for the 100l Study
Investigators

Section of Endocrinoclogy, Diabetes and Metabolism, Dartmouth Medical School and Dartmouth-Hitchoock Medical Center, Hanower, MH, *Emory Lipid Research
Laboratory, Emory University and Atlanta WVAaMC, Atlanta, GA, USA, Tinstitut d'investigacions Biomedigues August Pi | Sunyer (IDIBAPS) and Centro de
Investigacon Biomedica en Red de Diabetes vy Enfermedades Metabolicas Asociadas (CIBERDEM), Barcelona, Spain, ¥School of Medicine, Division of

Endocrinology, Metabolism and Diabetes, University of Miami, Miami, FL, §School of Medicine, Stanford University, Palo alto, Ca and YLilly Research
Laboratories, Eli Lilly and Company, Indianapclis, M, S48

Accepred 18 Apeid 2077

week 24 after randomizz gon®

Tabie 2 Comyarison herween the oo insulin rrearment growps of port-meal incremena |a e underthe curve | AUC) of various biomarkers inress mel 2ar

"'.[EJ
i Biomarks Prandial + esal} (n= 25) Basalf fn = 21] Pvalue
o (shnarse jmmol/jmin 1238 (771} WL (.4 <000l
E . Imulin {pmal/|jminS 4 638 @131} 21 418 {5415.5] <001
g ‘T = . TG {mg/dlmin 23 %2 (%618) 15975 | W744) 0.4
m | - CTG {mg/dljmin 15 87 (1845.5) 14 414 |21413) 0.5
A ; heCRP [ng/mlmin 75 59 (38 756.2) 377 947 (7 93,6 < (.01
- TNFa |g/ml) min §74.1 (1354] 2501 (4353) <001
™| IL4 {pg/ml min 590 [213) 1383 (13.4) < (.01
o s ol min 104 (2772 1397 (2609} 0.4
., ‘ MG {nmel/ [} mm 1394 (3104) 10043 4102 0.0
Py M0, 3-deneyglucnsne CTUG chylomicron trigeerides: heRP, highsensitiviry Corearive protein; L4, imerleukin: MG, merhylgly
gl ™ oml: TG, plsma mighycendes: TNFa, nimeur necross factor alpha.
ﬂ _ g’” *Tam are mean |Eu). The Pralie alobto molded mezment 2 2 fved effes and beseline value & 2 covariaee,
TR T Mg e Hnsutin lipro mix 50 plos mertormin
o et et e e it | fnin sl mesfomin.

s o et ot e o A “p"ﬂ}?ff:“??}.?":‘ e sl moremental AUC: prandial + hasal group, # = 24 Insal goup, n = 2,

under the coneentration airve; ha(RP, high-sensiivity C-reactve prosing IL 4, interlenkine6; TG, trigly TNFa, mmour necrsis facior alpha.




httpy/www.cardiab.com/content/12/1/1 WASCULAR

Torimoto et al Cardiovascular Diabetology 2013, 12:1 l CARDIC
DIABETOLOGY

ORIGINAL INVESTIGATION Open Access

Relationship between fluctuations in glucose
levels measured by continuous glucose
monitoring and vascular endothelial dysfunction
in type 2 diabetes mellitus

Keiichi Torimoto, Yosuke Okada, Hiroko Mori and Yoshiya Tanaka”

Table 2 Correlation coefficients between L_RHI and markers of diabetic control and wvarious nonglycemic metabolic
variables

HbAlc Average® SD® MAGE® MPPGE" Time at LDL- HDL- TG SBP
=140° =200° © -

Aurerage” (N=57)
507 (n=57)
MAGE™ (m=57)
MMPGE® (n=57)

Time at <70 with hypoglyocemia
[m=12)

HDL-C {n=57)

TG (n=57)

SEP [M=57)

DBP (n=57)

L_RHI {n=57) 0.

* Measured by the continuows glucose monitoring system.
Data are results of Pearson correlation analysis for nomally distributed varables and Spearman rank correlation for varfables with skewed distribution. *P<0.05,

==Pol0n.
Abbreviations: HbA o hemoglobin Alc; S0 standard deviation; MAGE, mean amplitude of glycemic excursions; MPPGE mean postprandial glucose exoursions;

LT low-density lipoprotein cholesterol HDL-C high-density lipoprotein cholesterol TG triglyceride; SBP systolic blood pressure; DEF diastolic blood pressure;
L_RHIthe natural logarithmic scaled reactive hyperemia indesc

D65="

12 ! D~ ) 0. |55 0.2 —0_2G . 0. ! 011 005




Vol.3, No.2, 45-51 (2013) Journal of Diabetes Mellitus
http://dx.doi.org/10.4236/jdm.2013.32008

Comparison of|glycemic variability |between

basal-bolus and premixed insulin therapy’

Satoru Yamada'?, Ryo Hirai'?, Gaku Inoue’?, Yoshifumi Yamada'?, Junichiro Irie*?
Koichiro Atsuda®, Toshikazu Yamanouchi?
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Figure 1. Twenty-four-hour glucose profile in patients treated
with basal-bolus msulin (®) or twice-daily injections of pre-
mixed insulin analogs (#).



Comparative Effectiveness of Basal-Bolus Versus
Premix Analog Insulin oncl
Patient-Centered Outcomes during Insulin
Intensification in Type 1 and Type 2 Diabetes:

A Randomized, Controlled, Crossover Trial

Conclusions: Patient satisfaction was impacted more positively by improved Qol, reduced glucose
variability, and better glycemic control with a basal-bolus regimen than negatively by the burden
of additionaljpiectigns thereby facilitating insulin intencification and the ability to achieve HbA, .

below 7.0%§(J Clin Endocrinol Metab 97: 3504-3514, 2012)

TABLE 5. CGM results by treatment

Mean =+ sE

CGM sensor Baseline wk 0/12 Glargine- Treatment difference Treatment-effect P
glucose measure covariate glulisine Premix (95% ClI) value

Da@ly mean (mg/dl) 164.2 14? 8=x1 8 160 4 * 1 g =130 x27{=184-—7.8) <0.0001

== : e - =S - - 8.6—3.2) <0.0001
% time =140 mag/dl - : ! : ) : I 10.4—4.2) =0.0001
% time <70 mag/dl




A Real-World Approach to Insulin Therapy

in Primary Care Practice
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Hindawi Publishing Corporation
Journal of Diabetes Research

CIIH ICQZ Srudy ‘»-n]uTe .IEI]__T, .irll.lc]e I_I.:i £40205, 9 pages
http://dx.doi.org/10.1155/2013/849295

Effects of Glucose Load and Nateglinide Intervention on
Endothelial Function and Oxidative Stress

TasLE 5: Changes in FMEDD, NO, ET-1, MDA, and SOD in newly diagnosed type 2 diabetes after treatment with nateglinide.

Difference in levels before and

; e P values
after nateglinide treatment

Group Before taking nateglinide After taking nateglinide

Number of patifints (M/F) 32 (19/13) 32 (19/13)
Fasting 12.20 £ 3.21 16.06 £4.23 JBe £ 411
After glucose load 04+£343 12.81 £4.01 3.41 +£4.50
Fasting 134.15 £ 58,55 17364 £72.44 39.49 £ 3522
After glucose load 123.76 + 53.62 145.18 + 62.97 20.52 £ 50.96
Fasting 2.16 £ 1.81 1.40 +1.23 0.75+ 092
After glucose load 231+1.88 1.85 + 1.56 0.46 +0.73
Fasting 564+ 1.22 4.66 + 1.01 0.98 £0.77
After glucose load 6.19+ 1.59 5.39 + 1.03 0.80 £ 0.95
Fasting 118.53 £ 17.30 146.81 +21.02 28.81 £ 15.48
After glucose load 99.84 + 17.09 125.28 + 16.58 2544+ 13.00

FMEDD

NO

ET-1

MDA

SOD

FMEDD: flow-mediated endothelium-dependent dilation; NO: nitric oxide; ET-1: endothelin-1; MDA: malondialdehyde; SOD: superoxide dismutase.
* Using nonparametric analysis method.




OPTIMA Calismasi

Metformine vildagliptin ve sitagliptin eklendikten sonra hipergliseminin seyri

Vildagliptin Sitagliptin
1707 : : 1707 : :
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Zaman (saat) n=14 Zaman (saat) n=16
=== Baslangi¢: Tek basina metformin mmm 8 hafta: Vildagliptin + Metformin === Baslangi¢: Tek basina metformin m== 8. hafta: Stagliptin + Metformin

Vildagliptin ile 24 saatlik glisemik kontrol sitagliptinden daha iyidir,

bu fark vildagliptin ile gece boyunca daha iyi glisemik kontrol saglanmasina baghdir!"*
*p<0.05

Grafikler referanstan uyarlanmistir. Calismada kullanilan dozlar: Vildagliptin 50 mg 2x1 + metformin 21500 mg/giin (n=14); Sitagliptin 100 mg 1x1 + metformin 21500
mg/giin (n=16). 8 haftalik tedaviden dnce ve sonra 72 saatlik subkutanoz olarak siirekli kan sekeri 6l¢limii uygulanarak giinliik glisemi diizeyleri degerlendirilmistir.
Guerci B et al. Diabetes and Metabolism 2012;38(4):359-66.




Sonuc olarak:

Diyabet, Hiper-Hipoglisemik ataklar ve
Mikrovaskuller Hastalik iliskisi, bircok
mekanizmanin rol aldigi, karmasik bir

surectir.






