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Pathogenesis of Type 2 Diabetes

‘Falling Off the Curve’
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Treatment of Type 2 Diabetes

‘Getting Back on the Curve’
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T2DM - Beta Hucre Dekompansasyonu Evreleri

insiilin direncine adaptasyon
Beta hucre hipertrofisi
Beta hiicre hiperplazisi Tip 2 Diabetes Mellitus’un Evreleri
Glikoza insulin yanit1 degismesi
Glikozla olusan insulin sekresyonunun
normal veya artmis olmasi
Dekompansasyon: Hiperglisemi
Glikoza insulin yanitinin kaybolmasi
Arginine yanitin normal olmasi
insiilin depolari normal
Erken donem beta huicre farklilasmasi

Gen ekspresyonu azalmasi (GLUT-2, GK,
mGADPH, PK, VDCC, IP3R-Il ve
transkripsiyon faktorleri)

LDH, HK, G-6-P ve c-myc gen
transkripsiyonu artisi
Dekompansasyon: Ciddi Hiperglisemi
Glikoza bagli insiilin sekresyonunun kaybolmasi
Arginine yanitin kaybolmasi
Proinsulin/insulin oranimin artisi
Degranilasyon (insulin deposu azalmasi)
ileri derecede beta hiicre farklilasmas1

Gen ekspresyonu azalmas (insilin, IAPP,
Kir6.2, SERCA2B ve transkripsiyon faktor
Beta2)

G-6-P, 12- lipoksigenaz, FA sentaz ve
transkripsiyon faktor C/EBP 8 artisi
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TaerLe II
Changes in pancreatic talet gene mANA levels in rafs with different degree of hyperglveemia 4 wesks affer Px
Px rate were clasgified according to their averaged 3- and d-week blocd gluecse levels. The mEMA levels were compared in Px and sham by
semigquantitative radioactive multiplexr RT-PCR (Tahkle I, After normalization of each product to the internal control gene level, mREMNA levels ware
expresged in percent of gham levels ob=erved in the same PCR. LPx MPx, HPx and SPr correspond to low, mildly, highly, and severaly
hrperglycemic Px rats. ¥Values are means = S.E. for the indicated number of independent determinations.

Group classification Sham, # = LPx, <100 B Px, 100150 HPx, 150250 SPx, =250
ariterin 11 mgidl. m = 18 mgidl & = 10 mgidl n = 4 mgidl. m = &
Blood glucose ¢ mo'dl= TG+ 2.4 2.0 112 + 2.7° 192 + 11.3° 285 + 11 4%
i hormones
Ingulin (I + II) 100 = 3.0 02+ 4.1 107 = 12.5 S0+ 778 51 = 56*
IAFPP 100 + 3.7 121 + 4.5° 112 = 5.8 == | 71+ 13.0¢
Ucagon 1= 21 Tid = .1 00 = 251 I = 2l 122+ Zlh
Somatostatin 100 = 6.5 TR+ 41 g3 +122 282+ 215 82+ 11.0
Metabolism enzymes
100 = 2.0 L TE= 3.1 Bl = B EF = E.
GE 100 = 0.7 2320 S6 o+ 08 BT+ 08" 61+ 88"
HE I* 100 + 2.5 120 + 1587 154 + 237 258 + B4.2° 342 + &0°
milsFLH 100 = 1.2 FEESKE S TI oo oo = 54 85 = By
LDH-A 100 + 8.2 249 = 38,17 278 = 4147 430 = 262 B35 = 101°
Prruvate carbooylase 100 = 2.5 20+ 4.0 TT = 10.5¢ 44 = 7.6 40 + &6
Ion channelspumps
Kirg.2 100 = 1.7 01 = 2.5 o+ 51 ad = 10,17 G2 = B.0°
SR 100 + 2.2 T4+ 486 s+ 158 28+ 183 80+ 144
VIR CalD 100 = 2.0 73+ 3.3 T4 =7.8° 51+ 7.3° 56 = 5.2%
SERCAS 100 = 3.1 a0+ 2.4 S0+ 520 54 & 7.8% 4T = 7.3
SERCAZE 100+ 2.7 102 + 3.5 o7 + 52 B8+ 72 T6 = 14°




Changes in franseription factor mANA levels in rats with different degree of kyperglvcemia 4 weeks after Px

P rats were classified aceording to their averaged 3- and 4-week pogt-Px blood glueoss levels (actual values are hown in Table IT1 The mENA
levels were compared between groups by esmiquantitative radioactive multiplex RT-PCR (Table D). After normalization of each produet to the

internal control gene level, mRMA levels were expressed in pereent of sham level s observed in the same PCR. LPx. MPx, HPx, and 5Pz eorres pond
to low, mildly, highly, and severely hyperglyeemic Px rats. Values are meang = 5.E. for the indieated number of independent determinationg.

Group dassification Sham, r = LPx, <100 MPx, 100-150 HPx, 150-250) 8Pz, =250 mgf
ori b 1 mgil, = = 18 mgidl, = = 10 mgdl, & = 4 dl,n=6
Bload ghocoge (mg/d]* To+ 24 S84 +12.0 112+ 2.7 102 + 11.5° 285 + 11.4°
Tranzcription factors
PIE-1 100+ 24 80+ 3.5 BE* 88 B+ 13.7° a0 x60F
M. 1 100+ 27 54 = 3.6 3+ 4.7 {5+ 6.0° 40+6.1°
Pazb 10 + 34 83 *4F 67 + 35 M+T0 40+ 85
Betal 100 + 210 i =41 05+ 40 13 = 13.6° B+ 7.3
PAN1 100 + 20 85+ 18 BB+ 4T &0 = 10° T4+ 85
IE1 100+ 23 80 =45 LR 4 =105 BT 0.3
HNFle 10+ 1.7 81 = 4.6 =TT 5k * 5.5 40 = 4.0
HNFiz1 100 + 27 TT =08 [EES-*> b0 = 8.3 B8 = 447
HNFiel'5 100 + 24 T0+ 28 66 + 58° HES Y Blx 41
HNF3g 100+ 34 T2x2T B2+ 128 b2+ 13.0° BA + B8
k1 100+ 22 107 £ 3.8 04 £ 50 82x18 105 + 105




SPx S5 MPx SFx

o (N S

BG (mgrdl) 76 311 74 115 250

Fio. 3. Compariscn of insalin mBEMNA levels by samiguantita-
tive HT-FCH in isletis of repressentative sham (5, mildly v pese-
Elycenuic (M, and severely hyvperglvocemic (5SPx) rats (B rep-
resents the averaged blood glucoss valoes & and 4 weeks post-
Fxl. Insulin mBIMNA srae decreasasd by 508 in SPx isletes but remained
wunaffected in FPx islets, Cyclophilin. used as internal comtral gene, did
not chhangs betwaen groups. Mean changes of insualin mBERA levels in Px
vergng sham islsts are indicated in Tahble IT.
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Fic 4. Semiguantitative multiplex RT-FCR seis wsed to com-
pare the mEMA levels of several transeriplion factors. glucoss
metabkelism genes, and jon chamnnels in sham and Px isleta. The
internal control gene used in each particular sat i= eghlighted in dfoelics.
The results were obibained with isleis from a representative sham (5
and a ssverely hyperglycemic Px rat (5P 4 wecka after P taveraged
A-and 4-week blood ghiooge levels wers 76 and 311 mg'dl, respecdrely i
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Insulin (G s sy G
PDX-1 A s s e

Nkx6.] S S s v et
LDH A N s PO oo S

BG (mg/dl) 76 65 274 223 79 77
84 77 162 168 165 192

Effect of 2-week normalization of blood glucose by phlorizin treatment on changes in islet gene
MRNA levels after 90% Px. The different internal control genes used are highlighted in italics. The
results were obtained 4 weeks after Px with islets from a representative sham (S), a sham injected
with vehicle alone (SV), two severely hyperglycemic Px rats (Px), and two severely hyperglycemic
Px rats treated with phlorizin for the last 2 weeks (PxP). BG shows the averaged blood glucose
values 3 and 4 weeks post-Px on the upper line, and the averaged blood glucose values 1 and 2
weeks post-Px (before phlorizin treatment) on the bottom line.



Induction of Long-Term Glycemic Control
in Newly Dlugnosed Type 2 Diabetic
Patients by Transient Intensive Insulin
Treaiment

(3), a problem also faced with sulfonylurcas

HaSAN 1LKOVA, MD INAZIF BAGRIACIK, MD (4). Tt is therefore considered preferable w
BENJAMIN GLASER, MD EROL CERASI, MD control the disease with diet and exercise
Avoin TUNCKALE, MD .
alone. However, these measures oficn fail to
restore  satisfactory metabolic  control.




CSll-induced clinical remission in type 2 diabetes
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Figure 1—Long-term follow-up of 13 patients. See results for a description of individual patients and
Table 1 for a summary.
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Figure 2—Long-term follow-up in patient 8, showing pretreatment, CSII, and follow-up levels of glu-
cose, insulin, and C-peptide. Data is for first 29 months of follow-up. At each visit, glucose, insulin, and
C-peptide levels were determined before and 1 and 2 h after a standard breakfast. Glucose levels con-
tinued to be under excellent control for 15 additional months. However, insulin and C-peptide values
were not available for this period.



Induction of Long-term Glycemic Control

in Newly Diagnosed
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is affected by ghicotosicity generated by
hyperglycemia and lipotcodcty due o li-
pelysis (21, The vidous cpde of elevated
ghuoose further Tmpairs and possibly de-
sitowvs f-cells, hnally stopping insulin
production completely (31 Therefore,

Table 1—lwsuim and Copeptide concentrations of the patients during [VGTT in the whale

groupin = 12&

hemtime (rmn) Befiare CSI11 After C511 P

Insulin concentration {pooaldT)
d I02.E = 450 LO4.E =910 0Aa36
1 HWHIx45E L2B.2 =407 <00
2 133 = 43.0 1304 =471 <00
4 41401 l26e =410 <0001
& = i = e 1236 =433 <0001
10 WLEx 473 L37.7 =477 <0001

C-pepitde concentration (pmall)
a 0E=x04 07 +03 0013
1 0.7y*03 0 =04 <0001
2 0.7y*03 Q.8 =05 <0001
4 Q.67 = 0.3 Q.E =04 <0001
4 0.7 =03 0.0 =04 <0001
10 0.7y *0.3 1.0 =05 <0001

I3 e mears = ST
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Table 2—Ciwical chamcieristics in the remission and sonremission grougs

[cemn Remusnion MNonremissnon P
m a2 3B —
Ape [years) 6= 104 slé=131 0.715
BMI befare C511 (kg 23.0x43 431x1l 0.0ed
BAAL after C511 (ki) H¥0x41 4330 .01
HbA,, before CSIL %D 103x10 100 = 1.8 0.647
HbA,, after CEIL (%) Q1x 20 Edx 1z 0.207
FPG before CELL {mmol ) 140 =30 147 =50 0.B32
FPG afier CEIL {mmold) 6l1=11 67 =1.1* 0.033
PPEG befare CEI {mmall) 217z 3l 107 £33 0.141
PPEG afver C511 {mmal1) dE=x2:1 po=14 0.064
Trmaon vo achieve glyoemc control 83131 Edx 31D 0.757
{days)
Maamal total daily insulin dose 1o Q7=02 p7x02 0.7+
achieve glycermc contml {ummis'ke)
LoHOMA-IR before CSIL # 23=013 i11=03 0117
LoHOMA-IR afier CS1 4 1203 120z 0475
LoHOMA-E befare CE11 4 3.3=x06 i2x03 0.621
LoHOMA-E afier C=11 4 +Ex 0.6 4407 0.002
[ atLn il FEB T SaL s =
{pmal « 1=t s mun =13
AUC of tnsulm afier CEIL L4234 =x 3232 11303 = 4768 0044
(pmal - 1= pn =1
AUC of C-pepude before CEIL T0xil iz i4 0.364
b~y
AUC of C-peptude after CS11 0= 43 TEx 4 0.034
{pmal < 17t mun—7)
AR before CEI {pmel + 177 - man — ! —-3ila.l1 = 2149 =1312x 3112 Q020
AR after CEIL {pmed « 177 < muin 1) 11643 = 4111 2532 = 307.7 0447
AATR (pmol <177 - un—} 621.E = 430.4 JBY.3 = 428.8*  0.033

Dat2 are meams = 50, *F < 0.07 vs. the remisson group; YTHOMA-IE and BHOMA-B wers nonnoemally
disiriboted, so the dats wers logarithmically mansfonmed before acalyds. FFRG, posiprandial plasme biood

dincos.
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Effect of intensive insulin therapy on B-cell function and
glycaemic control in patients with newly diagnosed type 2
diabetes: a multicentre randomised parallel-group trial

Jianping Weng®, Yanbing Li*, Wen X, Lixin Shi, Qiae Zhang, Eh'll:-ng Zhu, Yun Hu, Zhiguang Zhow, XiangYan, Haoming Tian, Xinguw Ran,
ZuojieLwo, Jing Xian, LiYan, Fangping Li, Longw Zeng, Yanming Chen, Livong Yang, SenjieYan, JvanLiv, MingLi Zuzhi Fu, Hra Cheng

Methods 382 patients, aged 25-70 years, were enrolled from nine centres in China between September, 2004, and
October, 2006. The patients, with fasting plasma glucose of 7-0-16-7 mmol/L, were randomly assigned to therapy
with insulin (CSII or MDI) or oral hypoglycaemic agents for initial rapid correction of hyperglycaemia. Treatment was
stopped after normoglycaemia was maintained for 2 weeks. Patients were then followed-up on diet and exercise
alone. Intravenous glucose tolerance tests were done and blood glucose, insulin, and proinsulin were measured
before and after therapy withdrawal and at 1-year follow-up. Primary endpoint was time of glycaemic remission and
remission rate at 1 year after short-term intensive therapy. Analysis was per protocol. This study was registered with
ClinicalTrials.gov, number NCT00147836.

Findings More patients achieved target glycaemic control in the Insulin groups (37-1% [133 of 137] in CSII and
95. 2% [118 of 124] In MDI] in less time (40 days [SD 2.5] in CSII and 5-6 days [SD 3.8] in MDI) than those treated

with oral hypoglycaemic agents (83-5% [101 of 121) and 9-3 days [SD 5-3]). Remission rates after 1 year were
significantly higher in the insulin groups (51-1% in CSIT and 44-9% in MDI) than in the oral hypoglycaemic agents

group (26-7%; p=0.0012). p-cell function represented by HOMA B and acute insulin response improved significantly
after intensive interventions. The increase in acute insulin response was sustalned in the insulin groups but

significantly declined in the oral hypoglycaemic agents group at 1year in all patients in the remission group.

Interpretation Early Intensive insulin therapy in patients with newly diagnosed type 2 diabetes has favourable
outcomes on recovery and maintenance of p-cell function and protracted glycaemic remisslon compared with

treatment with oral hypoglycaemic agents.
www.thelancet.com Vol371 May24,2008
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Early Insulin Treatment in Type 2 Diabetes

What are the pros?

Luia1 F. MENEGHTNL, Mo, MBa alike, compared with oral antidiabeiic
thetapies (11). Patient resistance ko the

Table 1—Basedine charactenistics and oatcomees of pattents with type 2 diabetes receiving teneporary insulie therapy ar disease diagnosis

Curation
Bazelme  Insuhn dese  Dapsto msuhn
AIC Qomes<kg™'+  glycemoc  therapy % Early % Sustaired

n  Age HMI (% day ™) canino] {weeks)  responders respoiders Weghi change
Mkovaeial (177 13 30 17 11.2 0.8l Lo 2 02 &3 {26 months) 0.4 kg
Lietal {16} 126 50 213 100 oy 6.2 2 ] 42 (24 moothsy  —0.04 kg'm’
Fyan et al. (1E} e 51 3l 118 0.37-0.72 <14 2-3 B 44 (12 moothsy  —0.3 kgfm®

Exly responders aoe sulrjects who actieved englycemila wih tnsulin weatment, and lxie responders ae subjeds who mainisined long-tm eughpoe mia without
pharmacoihecapy afier the intitadl osutin reatment.

DIABETES CARE, VOLUME 32, SUPPLEMENT 2, NOVEMBER 2009



Table 2

Effects of intensive insulin therapy (IIT) at time of diagnosis on glycaemic control (GC).

Treatment n Baseline HbA | after Baseline FPG after Baseline PPG after Days to Duration % in GC
HbA . (%) IIT (%) FPG 1T PPG 1T achieve GC of IT (duration in
(mmol/L) (mmol/L) (mmol/L) months)*

Ilkova et al. (1997) [50] CSII 13 11.0 £ 0.7 6.1+0.5 12.1 £ 1.1 6.6+04 169+ 1.8 74+04 1.9+0.8 2 weeks 69 (26)°
Li et al. (2004) [51] csla 126 10.0 £2.2 87+19 133+ 44 63+13 18.7£6.1 8.6+23 63+£39 2 weeks 423 (24)
Ryan et al. (2004) [52] MDI 16 11.8 £0.3 N/A 133 £ 0.7 7.0+£04 N/A N/A N/A 2-3 weeks 44 (12)
Chen et al. (2007) [53] CS1t 138 11.9 £ 2.0 N/A 14.62 + 1.68 6.62+0.54 24.67+8.03 N/A 3.15+1.99 N/A N/A
Weng et al. (2008) [49] csia 133 9.8 £23 8.0x+1.5 113 £33 6615 16.1£5.5 7.5£22 4.0£2.5 N/A 51.1(12)

MDI 118 9.7+23 8.0x1.6 115 +£32 6.8+£1.6 17.5£55 8.1+29 5.6+£38 N/A 449 (12)
Xu et al. (2009) [54] (&)1 84 991 £ 2.16 8.69+1.78 13.73 £ 4.57 6.26+1.16 19.36 +5.77 8.86£2.49 N/A 2 weeks 50 (24)
Chon et al. (2010) [55] MDI 61 10.7 £ 1.8 6.2+1.1 11.8 £ 3.1 N/A 21.5+4.1 N/A 2.6 months N/A 8.7 (48)
Zeng et al. (2012) [48] csa 32 10.93 £ 2.23 10.03+1.91 12.47 £ 3.70 5.80+1.22 N/A 6.2£09 38+19 2 weeks N/A

BIM 27 10.78 £+ 2.57 9.914+1.95 13.27 £+ 3.80 5.66+1.09 N/A 102+2.7 54+14 2 weeks N/A

GC: normoglycaemia without use of antiglycaemic therapy; FPG: fasting plasma glucose; PPG: postprandial glucose; CSII: continuous subcutaneous insulin infusion; MDI: multiple daily insulin injection; BIM:

basal insulin monotherapy.

2 Glycaemic remission is defined by normoglycaemia without use of antiglycaemic therapies.

b Median.

DIABETES CARE, VOLUME 32, SUPPLEMENT 2, NOVEMBER 2009
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Changes in serum adiponectin concentrations and
endothelial function after intensive insulin treatment in
people with newly diagnosed type 2 diabetes: A pilot
study

November 2011Volume 94, Issue 2,
Pages 186—192
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Aims
We aimed to assess changes in serum adiponectin and endothelial function after intensive
insulin treatment in patients with newly diagnosed type 2 DIABETES mellitus (T2DM).

Methods

Patients with newly diagnosed T2DM were randomly assigned to Group A (intensive insulin treatment) or
Group B (conventional insulin treatment). Before treatment and 2 weeks after plasma glucose
concentrations had been maintained at the specified concentrations, blood samples were obtained to
measure serum adiponectin and nitric oxide (NO) concentrations. A total of 21 patients were randomized to
each Group.

Results

Adiponectin, NO, endothelium-dependent vasodilation (EDD), and endothelium-independent vasodilation
(EID) measures were significantly higher post-treatment than pre-treatment in Group A (all P < 0.05). Only
EID was significantly higher in Group B (P < 0.05). Post-treatment adiponectin and NO concentrations, and
EDD were significantly higher in Group A compared with Group B (all P < 0.05). Both treatment regimens
were well tolerated (all patients completed the study). The most common adverse event was hypoglycemia.
Thus, early intensive insulin therapy can increase serum adiponectin and NO concentrations and improve
endothelial function in patients with newly diagnosed T2DM.

Conclusions

These effects may underlie the reduced incidence of microvascular and macrovascular in patients who
receive early intensive hypoglycemic therapy.



Glucose Control Study Summary UKPDS

The intensive glucose control policy maintained a lower HbA, .
by mean 0.9 % over a median follow up of 10 years from
diagnosis of type 2 diabetes with reduction in risk of:

12%
25%

16%
24%

21%
33%

for any diabetes related endpoint pP=0.029
for microvascular endpoints

p=0.0099

for myocardial infarction pP=0.052
for cataract extraction P=0.046
for retinopathy at twelve years p=0.015

for alouminuria at twelve years
p=0.000054



Original Article

10-Year Follow-up of Intensive Glucose Control in
Type 2 Diabetes

Rury R. Holman, F.R.C.P., Sanjoy K. Paul, Ph.D., M. Angelyn Bethel, M.D., David R.
Matthews, F.R.C.P., and H. Andrew W. Neil, FR.C.P.

¢ This trial was conducted to determine whether the reduction in
microvascular risk and improved glycemic control that had been
observed with medical therapy, as compared with conventional

dietary treatment, in patients with newly diagnosed type 2 diabetes
was sustained during 10 years of follow-up

¢ Despite an early loss of glycemic differences, continued
microvascular risk reduction and emergent risk reductions for
myocardial infarction and death from any cause were observed

N Engl J Med
Volume 359(15):1577-1589 JOURNAL of MEDICINE
October 9, 2008
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Tip 2 Diyabette
Insulin tedavisinin baslanmasi



4-T Calismasinin Dayanaklari

* Hastalarin cogu insulin tedavisi gerektirecektir.
Diyabetin ilerleyici ozelligi ve tani yasinin dusmesi
bunu isaret etmektedir.

e Halen insulin tedavisinin hala nasil baslamasi
gerektigi konusu tam olarak aydinlanmamistir

* Hangi insulin preparatinin kullanilmasi gerektigine
iliskin bir fikir birligi bulunmamaktadir

<




Protokol: 1.YIL

Main inclusion Basal insulin - insulin detemir
criteria: OD or BD if required (n=234)

*Type 2 diabetes

=1 r
yed Biphasic insulin — biphasic insulin aspart 30

ONn maximum BD (n=235)
tolerated doses of
metformin and SUs
for 24 months

Prandial insulin - insulin aspart
*HbA,. >7.0 <10% BRIDATHGRLEEIENGEPEL:)

Existing OAD regimen continued

11 | { [
2 6 12 24 38 52
X 6 visits and x9 telephone calls




Hedefe ulasim-HbA

Proportion <6.5% Proportion <7.0%
— Biphasic 17.0% 41.7%
— Prandial  23.9%, (p=0.08 vs. biphasic) 48.7%
— Basal 8.1%, (p=0.001 vs. biphasic, <0.001 vs. prandial) 27.8%
|
0.5 - |
0.4 -
2 0.3
C
T 0o - | — At baseline
0 |
|
0.1 - |
0 - . . ! . :
4 6 8 10

HbAlC (0/0)



HbAlC (0/0)

Primer sonlanim- HbA,_

Mean =SD
10 — — Biphasic 7.3 0.9
— Prandial 7.2 £0.9
9 — — Basal 7.6 =1.0, p<0.001 vs. biphasic or prandial
8 —
L - ‘1
- = =
6 |
014
| | | | |
0 3 6 9 12

Months after randomisation



Body weight (kg)

100

95

BEDEN AGIRLIGI

Baseline to 1 vear (kq)

— Biphasic + 4.7 = 4.0
— Prandial + 5.7 £ 4.6, p<0.005 vs. biphasic

— Basal + 1.9 =+ 4.2, p<0.001 vs. biphasic or prandial
T |
1 1 1
I I I I
3 6 9 12

Months after randomisation



Proportion with events (%)

Hipoglisemi — 1 yillik sure icinde

Mean at 1 year (events/patient/year)
50 -

— Biphasic 5.7
40 - — Prandial 12.0, p<0.002 vs. biphasic

— Basal 2.3, p=0.01 vs. biphasic, p<0.001 vs.prandial
30 -
20 -
10 4

0 - ' . .
0 3 6 9 12

Months since randomisation



4-T: Klinik degerlendirme

* |nsulin rejimi secimi
— Hasta icin belirlenen bireysel hedef
— HbA1c spektrumunda hedef
— Hipoglisemi riski
— Kilo alma endisesi



Klinik te

Hasta A
e OAD alan ve HBA1c si %7.0-8.5 olanlar
* 4-T olgularinin % 50 si

 ADA/EASD kilavuzlarina gore insulin baslanmasi
onerilen

Hasta B

 OAD alan ve HbAlc > % 8.5 olan

* 4-T olgularinin %50 si
 Komplikasyon riski tasiyan hastalar



Insulin tedavisine baslama
Hasta A ( HbAlc <%8.5)

* Bazal rejim

— Rejimler arasinda hedef olan HbAlc % 6.5 a
ulasmada anlamli fark yok

— Kilo alma ve hipoglisemi olasiligi dusuktur

— Diyabetin ilerlemesi tedavide yogunlasmayi
gerektirecektir- Hangi rejim? - Kanit YOK



Insuline baslama
Hasta B(HbA,, >7%8.5)

1 Bazal rejim
—<30% olasilikla %7.0 HbA,,_ hedefine ulasilir
— Hafif kilo alimi (~2 kg) ve hafif ve az
hipoglisemi
— Glukoz kontrolu ve
* Hipoglisemi riski
* Kilo alimi
* Rejimin basitligi
* Diyabetin ilerlemesi arasinda bir denge
vardir



Insuline baslama:
Hasta B (HbA;. > 7%8.5)

2 Bifazik rejim
— <750 olasilikla hedef HbAlc % 7 ye ulasma
— Hastalarin % 10-15 inde onemli hipoglisemi
— Kilo alimi : ~5 kg (fakat : SD 4.0 kg)
— Genel olarak basit bir rejim



Insuline baslama:
Hasta B (HbA,. >7% 8.5)

3 Prandial rejim
— HbA,, dususu ve hedefi tutturma bifazik
rejimden daha iyi degil
— En fazla kilo alimi ve hipoglisemi



SONUC-Hangi Insulin Baslanmali?

« HbAlc si<7%8.5 olan ve insulin gerektiren hastalar icin
en uygun olan bazal insulin

« HbAlc si >7%8.5 olan hastalarin cogunlugu prandiyal
insulin tedavisini gerektirirler

« Bifazik insulin yanliz prandiyal insulin rejiminden daha
etkilidir

* Insulin tedavi rejimi secimi bireysel olmalidir.

Insulin tedavisinin yogunlastirilmasi hastalarin

bircogunda onerilen hedef glukoz degerlerine ulasmak
icin gerekecektir



Continuous coverage of t

American Diabetes Associal

ORIGIN Glﬂrgine T]"ial: 72nd Scientific Sessions
Primary and Secondary Outcomes

e Coprimary composite CV outcomes:
— CV death, nonfatal MI, or nonfatal stroke

— CV death, nonfatal M, nonfatal stroke, revascularization
(cardiac, carotid, or peripheral), or hospitalized heart failure

e Secondary outcomes:

— Microvascular composite

— New cases of type 2 diabetes among those without diabetes
at baseline

— New or recurrent cancer
— All-cause mortality

ORIGIN=0utcome Reduction with Initial Glargine Intervention



b |

Eligible subjects:
=Aged =50 yrs
*History of type 2 diabetes®
and using =1 OAD
*|GT, IFG, or newly detected
diabetes
«Prior CV avant (M|, stroke,
or revascularization )
=Angina with documented
ISchemia
Left ventricular hypertrophy
«=50% slenosis of coronary,
carotid, or lower-limb artery
on angiography
~Ankle—orachial index <0.9

Continuous coverage of t

American Diabetes Associal

ORIG'N Giargine Trial: 72nd Scientific Sessions
Eligibility Criteria and Trial Profile

Randomized to Included
in analysis

10-day

Run-in

Period

*A1C <0% if on 0 OAD, <8% if on half-maximum or a greater doze of OADs
ORIGIN=0utcome Reduction with Initial Glangine Intervention



Continuous coverage of th

ORIGIN Glargine Trial: T 20d Sclentiic Sessions
First Coprimary Composite CV
Outcome—CV Death, Nonfatal MI, or Nonfatal Stroke

® Insulin glargine (N=6,264)

o 25- » Standard care (N=6,273)
£
E 20 - 16.6 16.1
g (1,041) (1,013)
E 15 -
- HR, 1.02
S 10 - (95% Cl, 0.94-1.11);
s P=0.63

5 =

0 .
DRIGIN=0ulcome Reduction with Initial Glargine Intervention




ORIGIN Glargine Trial: Continuous coverage of th

American Diabetes Associal
Second Coprimary Composite 72nd Scientific Sessions
CV Outcome—CV Death, Nonfatal MI,
Nonfatal Stroke, Revascularization, or Hospitalized Heart Failure

28.6 27 5
30 - (1,792) (1,727)

E e » Insulin glargine (N=6,264)
*‘E » Standard care (N=6,273)
o 20 -
-z
% 45- HR, 1.04
° (95% ClI, 0.97-1.11);
= 10- P=0.27

5 L

D |
ORIGIN=0utcome Reduction with Initial Glargine Intervention




Weight Change

ORIGIN Glargine Trial:

Continuous coverage of t
American Diabetes Associat
72nd Scientific Sessions

2
2 15
Q
®))
= 1
S s
Q
e 05
=)
2
& 0
I
<
% -0.5
-1

ORIGIN=0Qutcome Reduction with Initial Glargine Intervention

® Insulin glargine (N=6,264)
» Standard care (N=6,273)




Continuous coverage of t

American Diabetes Associal

ORIGIN Glargine T]"ia I: 72nd Scientific Sessions
' Conclusions

e T[reatment with insulin glargine vs standard care

— Did not significantly reduce the coprimary composite CV outcomes
CV death, nonfatal Ml, or nonfatal stroke; and CV death, nonfatal
MI, nonfatal stroke, revascularization, or hospitalized heart failure

— Did not show an increase in cancer incidence
— Showed a greater reduction in new-onset diabetes
— Increased hypoglycemia and weight

ORIGIN=0ulcome Reduction with Initial Glargine Intervention



Insulin as an Early Treaiment for
Type 2 Diabetes

ORIGIN or end of an old question?

STEFANO DEL PrATO, MD ANGELA DARDANO, MD, PHD
CRISTINA BIANCHI, MD, PHD RoBERTO MICCOLI, MD

DIABETES CARE, VOLUME 36, SUPPLEMENT 2, AUGUST 2013



Mortality HR (95% Cl)

CVD

IFG (6.1-6.9 mmol/I) 1.01 (0.84-1.22) —

IGT (7.8-11.0 mmol/l) 1.32 (1.12-1.56) e e
CHD

IFG (6.1-6.9 mmol/I) 1.01(0.77-1.31) —@—

IGT (7.8-11.0 mmol/Il) 1.27 (1.01-1.58) —@—
Stroke

IFG (6.1-6.9 mmol/I) 1.00 (0.66-1.51) -@

IGT (7.8-11.0 mmol/Il) 1.21 (0.84-1.74) —@
All causes

IFG (6.1-6.9 mmol/I) 1.03 (0.93-1.14) —to—

IGT (7.8-11.0 mmol/l) 1.37 (1.25-1.51) —o—

06 038 1.0 1.2 1.4 1.6 1.8

Figure 1—Multivariate-adjusted HRs (95% CI) for deaths from CV disease (CVD), coronary
heart disease (CHD), stroke, and all-cause mortality according to fasting and 2-h OGTT plasma
glucose in the DECODE Study. Adapted from ref. 17.

DIABETES CARE, VOLUME 36, SUPPLEMENT 2, AUGUST 2013
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ORIGIN PROactive ACCORD DIAD

Figure 2—Annual mortality rate in the ORIGIN, ACCORD, PROactive, and DIAD studies. The
ACCORD trial was prematurely interrupted because of an excess of mortality in the intensively-
treated arm (ref. 7). The PROactive trial included patients with some evidence of prior CV disease
(ref. 28). The DIAD study reported annual mortality in asymptomatic patients (ref. 29).



Insulin as early type 2 diabetes treatment

Table 1—Summary of the main results of the ORIGIN trial

Standard
Insulin glargine care P

A1C (%)*

Baseline 6.4 6.4 NS

End of study 6.2 6.5 NS
Primary outcome (100 person-years) 2.94 2.85 NS
Secondary outcome (100 person-years) 5.52 5.28 NS
Hypoglycemia (100 person-years)

Severe 1.0 0.31 <0.001

Confirmed nonsevere symptomatic 9.83 2.68 <0.001

Any nonsevere symptomatic 16.72 5.16 <0.001
Body weight changes from baseline (kg)* 1.6 —0.5 —
Cancer (100 person-years)

Any cancer 1.32 1.32 NS

Death from cancer 0.51 0.54 NS

*Median values.



Potentially positive actions Potentially negative actions

T Nitric oxide synthase 1 Cell proliferation

I Nuclear Factor kappa B (NFxB) TEndothelin 1 receptor
Iplatelet aggregation tpPAI-1

I Matrix metallopeptidase 2-9 T Adhesion molecules

T Metallopeptidase inhibitor TMembrane hyperpolarization
1 Apoptosis T Adrenergic activation

T ATII/PDGF activity
t Antinatriuresis
tOxidative stress

Vasodilation Smooth muscle cell proliferation
Anti-inflammatory response Monocyte adhesion
Anti-thrombotic effect Vasoconstriction

Extended QTc interval
Fluid retention
Prothrombotic activity

Figure 3—Synopsis of potentially positive and potentially negative effects of insulin with respect
to CV risk (adapted from ref. 30).
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Sonuc-ORIGIN (Outcome Reduction
with an Initial Glargin InterveNtion)

Erken insulin baslanmasi insanlara zarar
vermemistir.( ateroskleroz,KV Risk, kanser, agir
hipoglisemi,asiri kilo alma)

Tedaviye uyum cok iyi olmustur

Calisma boyunca ( ort 6 yil) hiperglisemi cok
etkili bir sekilde kontrol altinda tutulabilmistir.

IGT ve disglisemisi olanlarda diyabetin ortaya
cikmasi yavaslatilmis ve bir olcude
engellenebilmistir.



Neden insulin Tip 2 DM nin erken doneminde ORIGIN
in olumsuz KV sonuclarina ragmen baslanmalidir?

CUNKU ORIGIN calismasi gostermistir ki:

* |nsulin etkilidir ve etkisi uzun yillar devam
etmektedir

* Emniyetlidir ve oral ajanlara gore daha az yan
etkiye sahiptir

* Diyabete gidisi yavaslatmasi olasi beta hucresini
koruma etkisinden oldugunu gostermektedir

e Erken tedavi olasi diyabetin dogal seyrini olumlu
yonde degistirebilir



Yeni Tani Konmug Tip 2 Diyabette
Komplikasyon Oranlari

« 7%20-30 Diyabetik retinopati

« %10-20 Mikroalbuminiri (~%40 hiperfiltras.)
« 7%30-40 Hipertansiyon

« 7%50-80 Dislipidemi

« %80-100 Vaskiiler disfonksiyon



Baslangicta bile yuksek komplikasyon oranlari vardir ve

kdtld kontrol ile komplikasyon riski daha da artar |

Ne yapmali?



“Erken agressif tedavi”
giderek daha fazla kabul

gormektedir.




