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Every 10 seconds... 3 people develop diabetes

Diabetes: A global emergency O 75 s
Estimated number of people with diabetes worldwide
and per region in 2015 and 2040 (20-79 years) W or-l d
North America and 2015415 million

2040 60.5 million 7z <" s

Caribbean =114
201544.3 million '#.? . , 2040 642 mllllon

Europe
2015 59.8 million
204071.1 million A

+ Western Pacific

£’ ¢ 205153.2 million
i 2040 214.8 million
y § # “+
South EastNg .
Asia ‘*i .
South and izoao 140.2 million N

Africa

2015 14.2 million
2040 34.2 million

Central America

2015 29.6 million
204048.8 million

v /}



T1 €ival o cakxapwong d1aBRTnNG???

O cakxapwdnc diaBATNG €ival HeTaBoAIkn diaTapaxn n
onoia xapakrnpileralr ano av&énon 1nc CUYKEVTP®WONG TOU
gakxdapou oTo aipa (unepyAukaiuia) kar ano diarapaxn
TOoU HeTafBoAiouou TnG yYAukolng, Twv Ainidiwv Kai Twv
MPWTEIV@V, EITE WG ANOTEAECHA EAATTWHEVNG EKKPIONG
IVOOUAIVNG EITE AOYW EAATTWONC TNGC EUAICONOCIAC TWV

KUTTAPWV TOU CWHATOCG OTNV IVOOUAivn.

Obesity %

= 7 s



O Zakxapwdnc d1aBNTNC

* ETEPOYEVNCG
*» KAnpovouikn
* MoAunapayovTikn Kai

* MoAuyovidiakn vOooG

IRBETES |




Body lacks insulin or is unable
to use insulin effectively

Diabetes

Pancreas

Muscle and
Fat Cells

Can't _Produce
Enough Insulin
Can’t Use Insuli

Effectively
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DlSABL'NG DlSEASE In a heatthy Person the pancreas produces

) insulin, a hormone that signals cells to soak up glucose.
P°53|b.|e '?"g' The glucose is then used by the cells for energy, or is stored
term complications

as fat.
eDamages the retina and lens
In eye, leading to blindness

/}'.. -~

-

R N 7 \J1/ Insulin
7 Pancreas DANSS \/

eAccelerates atherosclerosis —
increasing the risk of heart
attack or stroke

-Kidneys

e Destroys filtration system in —— Pancreas

kidneys
o Kills nerve cells 7

e Wounds heal more slowly,”]
and infections can get out of
nand

ePregnant women may bear
children with congenital
defects

eMen may become_impotent
®L0ss of sensation in feet
can lead to injury




In Type | diabetes the body’s immune system
attacks the pancreas, destroying its ability to produce
msulin. As a result, cells can no longer absorb glucose and
are starved for fuel. Glucose then builds up in the
~ bloodstream to dangerous levels. '




In Type 1l diabetes ccils become resistant to
the effects of insulin, requiring the pancreas to produce
more. Eventually the body is unable to produce enough
insulin for its needs.

TIME Diagram by Joe Lertola



Differentiating DM1 from DM2

(Not always as easy as it may seem!)

DM1

= Increased incidence of other autoimmune disorders

= Ususally low insulin/c-peptide levels (may be normal during
“honeymoon phase”)

= Usually non-obese

DM2

= Increased c-peptide levels (may be normal at time of
diagnosis)
= Usually no auto-antibodies (can sometimes see these,

however and this is usually prognostic for a more severe clinical
picture/rapid progression)

= Strong family history of diabetes
= Usually obese
= Signs of insulin resistance



Ta&ivopnon Zakxapwdn AiaBnTn
HAikia

O

2A o€ véa atoua 2A o€ nAIKIOHEVA ATOHA

IvoouAlvoOepaneia

~ ~—
IVOOUAIVOEEAPTWHEVOE Mn- IVOOUAIVOEEAPTWHEVOG
NMaBoyeveia
£~ N
U ¢ U 2 ‘AAAoI TUNOI AlaBnRATn

MeTaBoAiko

AuTtoavogoia SUV3POMO A1aBNTNG KUNOEWG




ETEPOINENEIA ZAKXAPQAH AIABHTH

Tunou 1

KaTtaoTpo®pn Tou
B-KUTTApOU

Nea aTopa xwpig
naxuoapkia -
KETOEEWON

AnoAuTn voeia
IVOOUAIVNCG

Napouaoia
auTOAVTICWUATWYV

HLA avTiyova

‘OxI

AIiTioAoyia

daivoTrunog

A&gIToupyia Tou
B-kurTapou

AvoooAoyikoi
OEIKTEG

revetikoi O€EIKTEG

C-nenTidoio
(d1eyepon)

Tunou 2

AucAsgiToupyia Tou B-
KUTTAPOU Kal
IVOOUAIVOAVTIiOTaon

MeyaAnc nAikiac aTtoua
Kal naxuoapka

ApXIKa
UNEPIVOOUAIVaIia

Anouoia
auUTOAVTICWHATWV

Anoucia avTiyovwyv
HLA

Nai



zakxapwodnc AiaBnTng Ttunou 1

> KataoTpopn Twv B-KUTTapwv
(andAuTn €vOsla IVOOUAivNC) |

> AUTOAVOOOC

> KAIvIKN ekdnAwon: 90% kataoTpopn TwV B-KUTTAPWV

> AlaTapayHEvVNn EKKPIOH IVOOUAivn
(avenapkeia ivoouAivng)
> AlaTapayHeévn dpaon ivoouAivng

(avTioTaon oTnv IvoouAivn) f
Glum:is-.f>



What Causes Diabetes

o T¥pe 1 Diabetes is caused by an activation
of the immune system that causes destruction
of the insulin producing cells (islet cells) in the
pancreas

e Type 2 Diabetes is caused by two
conditions:

— Insulin resistance: an inherited problem
where the body needs more insulin to process
sugar Insulin resistance worsens with
increased weight

— Insulin deficiency: the islet cells of the
pancreas are unable to make enough insulin to
overcome the resistance



Zakxapwodng AiafnTnc Tunou 1

> MpwTtapxikn BAaBn: anouocia €kKKpIoNC IVOOUAIVNG

> KAIvikn ekdnAwon: 90% kataocTtpopn TwV B-
KUTTApWV.

> H na@oyeveia tou A 1 anoTteAei eva eEalpeTika
NOAUMNAOKO (pAIVOUEVO

e [eveTikn Npodiabeon

e [epiBaAAoVvTIKOlI NAPAYOVTEC

e AVOOOAOYIKOI NApPAYOVTEC



Type 1 diabetes

» Type 1 diabetes is a chronic autoimmune disorder occurring in
genetically susceptible individuals

e Immune system is triggered to develop an autoimmune
response against
- Altered pancreatic b-cell antigens

— The body’s immune system destroys pancreatic b- cells, the only
cells in the body that make the hormone insulin that regulates
blood glucose

» Risk factors for type 1 diabetes may include:

= Genetic
= gutoimmune

= environmental factors



Stages in Development of Type 1 Diabetes

| GENETICALLY AT RISK |

l I MULTIPLE ANTIBODY POSITIVE

V'

LOSS OF FIRST PHASE
INSULIN RESPONSE

(?Precipitating Event)

GENETIC INSULITIS
PREDISPOSITION BETA CELL INJURY

Normal insulin release

Overt immunologic “PRE”-
abnormalities DIABETES DIABETES

Progressive
loss insulin
release

d

BETA CELL MASS

NEWLY DIAGNOSED DIABETES I




FT’ENETIKH NMPOAIAOEzH

> 2uoxeTion Tou 2ZA 1 ye To Meilov ZuoTnua
IoTtoouuBaTtornTac Taénc II (HLA) kal
101aiTepa Pe Ta avtiyova DR ka1 DQ, Ta
OMnoia £X0UV AVIXVEUTEI O NOCOOTO 93-
95% oTouc dlaBnTikouc Tunou 1

> HLA- DR3 kal HLA- DR4 =» dsikTec uwnAou

KIVOUVOU
> H nAglovoTnTa TwV 01aBNTIKOV ATONWV
uwnAou KIVOUVOU (PEPEI TOUC AnMAOTUNOUC
« DR4, DQ8 (DQA1 *0301, DQB1 *0302) Kal
e DR3, DQ2 (DQA1 *0501, DQB1 *0201)



Genetic Analysis of Adult-Onset
Autoimmune Diabetes

e DR3 associated with GAD antibody
positivity of adults with Type 1 diabetes
but absence of IA-2 autoantibodies

e DR4 associated with IA-2 positivity
and younger age of onset as was DR3/4
heterozygotes.

Howson J.M.M,,et, al., the ADBW-END Study Group, Diabetes, 2011



NMEPIBAAAONTIKOI NMAPATONTEZ

H @uon TV nmaveov nepifAaAAoVTIK®OV
napayoviwv nou npokaAoUv ZA Oev Eivai
YV®OOTH.

> IOYEVEIC AOIHWEEIC
(Coxsakie, napwrTiTig, Epubpa)

> To€ikoi napayovreg (NiTpolapiveg, ayeAadivo
vaAa)
O1I napayovTteg auTtoi OewpeiTar oTI nupodoTouv

TRV avantuén autoavoowVv HNNXAVIOHWV Kdal
ENakoAoudn karaocTpoPn TWV B-KUTTAPWV



O POAOz TQN IQN

TouAdxioTov 3 PNXavioPoi EXxouv NPoTABEi OXETIKA WE
TN CUUJETOXN TWV IWV OTNV adiTioAoyia Tou ZA

1. O110i |.|r|ops| vda npocBG)\)\ouv Ta B-kKUTTApPA Kal
va Td KCITCIO‘I'pEL|JOUV UE AUECOUC KUTTAPOAUTIKOUC

UNXaviopoucg

2. ©a ynopoucav €nionc va nNITaxuvouv Tnv evapén
TNC VOOOU NpoayovTac TNV KataoTpopn Twv B-
KUTTApwV JE TNV au&énon Tng dpaonc Twv
KUTTAPOKIVWV

3. 'Exel npoTaei eniong OTI Ol 10l MPOKAAOUV TNV
evapén NG CIUTOCIVOO'I’]C 6|spyaclc1q €ITE HE ~  AMEOO

HIUNTIONO = = auToavTIYOVWV EITE snnpsaCovmq ™
pUBUICN TOU AVOOOAOYIKOU OUCTAUATOC



ANOZOAOI'IKOI NAPAIONTEZz

O ZA 1 €ival anoTEAECUA avoOOAOYIKNCG
dlepyaoiac

> XUMIKN

> KUTTApIKN
auToavoaOn KaTtaoTpogpn Tou B-KUTTApou



AYTOANOzIA 2A 1

H autodavoon uaon TNC VOOOU £XElI TEKUNPIWOEI
ano:

> Avixveuon auTtoavTiowpaTwyv (a&onioTol
NPOYVWOTIKOI OEIKTEC)

> MeTaBOAEC TOU AVOOOAOYIKOU GUOTNMATOC
(unoopadec TwV T- AEPHPOKUTTAPWV)
> AInBnon Twv naykpeaTikwyv vnoidiov ano CDS,
CD4 T- Aep@okuUTTapa Kal pakpogpaya
> 2uvunapén aAAwv autoavoowyv VOoonuHaTwy



AYTOANTIZQMATA

AvTi-ivoouAivika avricoparta (IAA)

v 2A 1 16-69%

v’ Zuyyeveic 1ou Babuou 2-4%

v ['eviKOC NANBUOHOC 1.5-3.9%
AvTi-vnoidiaka avricopara (ICA)

v A1 60-90%

v’ Zuyyeveic 1ou Babuou 1-9%

v [evikOC NANBUCHOG 1.4-5.3%

AvTiowpaTa evavTi TNG anokapBo&uAaonc
TOU YAouTaMivikoU o&eoc (GAD)

v A1 22-81%
v' Juyyeveic 1ou BaBuou 5-13%
v ['eviKOC NANBUOHOC 1.4-5.3%

AvTioOHAaTa Evavrti TG PWoPATACNG TNG

Tupooivng (IA-2ic)
v A1 48-80%
v’ Juyyeveic 1ou Babuou 2-5%
v TevikOG NANBUOPOC 1.5-2.4%



2AKXAPQAHZ AIABHTH2
TYNOY 1

'Eva aTouo UE YEVETIKN nNpodidBson

EKTIGETCII o3 KCII'IOIO nepiBailAovriKO YEYOVOC,
npayda nou eNITpeENEl TNV avantué&n
auToavooiac e CII'IOTE)\EO'HCI TNV Karaanocptz
TWV B-Kurrapwv LEXPIC OTOU AUTA UMOOTOUV
BAaBn O€ TETOIO PABUO NOU NPOKAAEITAl
aveENApKEIa Napaywync ivoouAivng UE TNV
enakoAoudn vunepyAukaiuia

Kal kAivikn evap&n tnc vooou




NMEPIBAAAONTIKOI
FENETIKH NMPOAIAOGEzH MAPAFONTES
“NOZOAOFHGiAﬂANTHZ\

“‘Ma@oyeveon’’ ‘MpooTacia’’

IL-2

— IFN-y IL-4 @
TNF-B IL-10

ZaKxapwong

- AlaBnTng
" TUNou 1







Role of T cells &

Role of cytokines



IL-12

« . P40 -

p-cell antigens | Th2 dominated
Th1 dominated ] ()
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o)y
Cytotoxic Bl s X/ Cytotoxic
IFN-y =y PRV NO , Mo
Insulin
Ny L1 ~, secretion \ d
Baa NP IL-4 IL-10
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IFN-y

A Tcel 4
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d Cytotoxic § ‘\J
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‘Destructive insulitis] IDDM ‘ Death | Survival »NoIDDM Nondestructive insulitisw




Cumulative prevalence of diabetes
0 100

Type 1 Type 4

%
7 50 50

100

0 20 40 60 80
Age at onset (years)



zakyapmonc AiaBnTnc tunou LADA

v V. VYV 'V

>

2A1 &=)LADA &) ZA2

‘Eva nooooTO &vnAikwv, o1 onoiol napougialovrdl ¢

NACYXOVTEC ano ZA 2, oTnV NPAYHATIKOTNTA UNOKPUNTOUV
Hia Bpadeéwg eEsAAicopevn auTtoavoon Oiadikacia, opoida

HE auTn Tou A1
Napopoia HLA yeveTikn npodiafeon (DQ ka1 DR )

NMapoucia autoavTicwpaTwv (GAD65 )

EniBpaduvoplEVNn KATAOTPOPI TOV VNOISIAK®V B-KUTAPWV
XapnAn napaywyn kal npwipn evapén ivooulAivng

HAikia 30-65 eTwv

> WV BMI

>

Diet = Oral Agents = Insulin



NMaBo@uoioAoyia: Zakxapmonc
AlaBRTNG TUNOU 2

IvoouAivn

ETEPOYEVAG diaTtapayn

> AlaTapaypévn €KKpIoN IvoouAivn

IVGoUAivNC (avendapkeia ff

IVOOUAIVNC) A d
FAukodn ;
> Alatapaypevn dpdaon _

IvoouAivng (avTioTaon otnv
IVOOUAIVN)



AilaBnTnc Tunou 2

¢ Eniong yvwoToc kal oav d1aBnTng
TNG WPINNG NAIKIag
— Ennpeadel atopa peyaAutepng nAikiac >40
ETN
¢ Eniong yvwoTo¢g kai cav Mn
IVOOUAIVOEEAPTWHEVOGC ZaKXapmonG
Ai1aBATNc(NIDDM)

- H 1voouAivn dgv €ival anapaitnTtn yia tnv
enifiwon

— IvoouAivn anaiTeital, NpoiovToc Tou Xpovou,
KaTa Tnv 0guTEPONABd acToxia Twv OIoKIWV




Pathogenesis of type 2 diabetes

“Both insulin resistance and insulin deficiency
contribute to the development of type 2 diabetes.”

Impaired insulin secretion

}

- Hyperglycemia —

{ Glucose
T HGP Uptake
Insulin resistance 5

“Diminished fatty acid oxidation and increased
lipid accumulation in non-adipose tissues”




Progressive Nature of Type 2 Diabetes

| (@)= Diabetes >
!
Endogenous Insulin | ;
. I
1 I
| I N 1
................................ I .............r..‘ 00000 .......’ Orma
I
| 1
I I
Insulin Resistance | :
I
I I
| I
I
I I
| I
Postprandial I I
Blood Glucose | :
1
I
. [ : Normal Blood
Fasting Blood | | Glucose
Glucose | 1
|

€ Years —>

o3|

9-12 yrs*



Loss of B-cell function occurs before diagnosis

100 7 e
............... Up to

8 1 el Diagnosis 50%
A
s | T loss
-
S 60 1
(&)
c
=
3 40 ]
@

20 T

O || || ] || || || || || ] || || I I I 1
-0 9 8 -7 6 5 4 -3 -2 -1 l 1 2 3 4 5 6
Time from diagnosis (years)

Holman RR. Diabetes Res Clin Prac 1998; 40 (Suppl.):S21-S25.



H pada Tou B-kuTtTdpou oTtov A2

3,5

3,0 f

2,5

2,0

1,5

1,0

0,5

0,0
ND IFG T2DM ND T2DM

Obese Lean

ND=non-diabetic; IFG=impaired fasting glucose; T2DM=Type 2 diabetes mellitus
Butler et al. Diabetes. 2003



Type 2 diabetes

= Characterized by chronic hyperglycemia

= Generally arises from a combination
of insulin resistance and

B-cell dysfunction Q .
= Associated with microvascular and S .&ﬁg

T

macrovascular complications

Definition, Diagnosis and Classification of Diabetes Mellitus and its Complications. Department of Noncommunicable Disease Surveillance,
World Health Organization, Geneva 1999. Available at: http://www.diabetes.org.uk/infocentre/carerec/diagnosi.doc



Insulin resistance and p-cell dysfunction are
core defects of type 2 diabetes

Genetic susceptibility,
obesity, Western

Insulin ‘g‘1~“;»,

h
*

b-cell
dysfunction

resistance| |

Type 2 diabetes

Rhodes CJ & White MF. Eur J Clin Invest 2002; 32 (Suppl. 3):3-13.



Insulin Secretion

A <4=x 1st phase

t#/

2nd phase

|

0 5 Time (min) 100
tGIucose iV



Actions of Insulin

Gluconeogenesis Glucose uptake in muscle
m and adipose tissue

5top |
Glucogenolysis \ f m Gly colysis

Lipolysis [l Stop | s .
Ketogenesis / &
Proteolysis m m Uptake of ions (especially K*
and PO, —3)

BioAoyikEc dpaoeic Tng ivooulivng

Glycogen
synthesis

Go | | Protein synthesis



What is p-cell dysfunction?

= Major defect in individuals with type 2
diabetes

= Reduced ability of p-cells to secrete
insulin in response to hyperglycemia




Why does the pB-cell fail?

Oversecretion of insulin to
compensate for insulin

—Z=
% %Q resistance’:2
—=> ﬁ

Glucotoxicity? Lipotoxicity? CAVAVAY
C VALY
CVAVAY Sy
Chronic Pancreas High circulating free

hyperglycemia fatty acids

B-cell
dysfunction

1Boden G & Shulman GI. Eur J Clin Invest 2002; 32:14-23.
2Kaiser N, et al. J Pediatr Endocrinol Metab 2003; 16:5-22.
SFinegood DT & Topp B. Diabetes Obes Metab 2001; 3 (Suppl. 1):S20-S27.



Insulin resistance

Insulin resistance: A state in which
a given level of insulin produces a

less than expected biological effect.




Etiology of Insulin Resistance

T Circulating
Weight gain, FFA Li|:|¢_)at|l-(9phy,
obesity adipokines

Insulin Resistance

The subnormal biologic response to a
, given concentration of insulin

Physical t
inactivity -

Aging

Adipokines = cytokines secreted by adipose tissue.



Insulin resistance — reduced response to
circulating insulin

Insulin
resistance

h -
Liver Muscle Adipose
tissue

T Glucose output d Glucose uptake d Glucose uptake
® ® ®
e%ee
®e

) _
.

| Hyperglycemia



What is insulin resistance?

= Major defect in individuals with type 2
diabetes!

= Reduced biological response to insulini-3
= Strong predictor of type 2 diabetes?

= Closely associated with obesity>

\

1American Diabetes Association. Diabetes Care 1998; 21:310-314.
2Beck-Nielsen H & Groop LC. J Clin Invest 1994; 94:1714-1721. ®Bloomgarden ZT. Clin Ther 1998; 20:216-231.
4Haffner SM, et al. Circulation 2000; 101:975-980. °Boden G. Diabetes 1997; 46:3-10.



More than 80% of patients progressing to type 2
diabetes are insulin resistant

Insulin sensitive;
low insulin secretion (16%o)

Insulin sensitive;
good insulin secretion
(1%)

Insulin resistant;
low insulin secretion (54%o)

Insulin resistant;
good insulin secretion (29%o)

Haffner SM, et al. Circulation 2000; 101:975-980.



Insulin resistance is closely linked to
cardiovascular disease

Present in > 80% of people
with type 2 diabetes!?

Approximately doubles the
risk of a cardiac event?

Insulin V\\\\ | Implicated in almost half of
resistance G N0 CHD events in individuals with
N/ type 2 diabetes?

IHaffner SM, et al. Circulation 2000; 101:975-980.
2Strutton D, et al. Am J Man Care 2001; 7:765-773.



Insulin resistance is linked to a range of
cardiovascular risk factors

Hyperglycemia

Dyslipidemia
Hypertension
Insulin
resistance Damage to blood

vessels

Clotting abnormalities

Inflammation Atherosclerosis

Zimmet P. Trends Cardiovasc Med 2002; 12:354—362.



~90% of people with
type 2 diabetes are
overweight or obese




Relative risk

Abdominal obesity increases the risk of

24 -

20 -

16 -

12 4

developing type 2 diabetes

<71 71-75.9 76-81 81.1-86 86.1-91 91.1-96.3 >96.3

Waist circumference (cm)

Carey V] et al, 1997



Central obesity contributes to hyperglycemia

Obe51ty

Qf Visceral Fat

Liver / 1 Free fatty acids \ Muscle

Glucose
uptake

1 Glucose

output

Insulin Resistance

Hyperglycemia



Ectopic Deposition of Fat in T2DM

INtra-
abdominal



O poAoG Tou AINW30oUG I0TOU

_ _ ~ YNeEPpTPOPIKOG "Evepyonoinon"
Yving Ain®dng 1eTog SUOCAEITOUPYIKOG HAKPODAVWYV
D Aln®wdng lg;og/ t KuTTapokiveg pakpo@paywv
_\:\\\ Ve (TNF a, IL-6, CRP, c':)\)\sq)
e :
- - Endoplasmlc\ /‘\ ,
N \‘*‘;\} Se [ K " Retlculum Ainbnon
2 [\_\'\ Yneprpogia Stress % Ain®wdoug IOTOU’
‘f = f NF-kB
* FEVETIKOI NAPAYOVTEG ;
= AIGTPOPIKEG CUVNOEIEG G 7
/ ( t Awtodrvon ‘
) Nékpoon '

{6T0.01] TNV LVGOVA{VY]

\ =
4 AJITOVEKTIVN

l

ZUOTNHATIKEG OPACEIG

4 AJINOKUTTAPOKIVEG

fFFAl l

Ainoto&ikoTnTa SuoTnuaTikég dpaocsig ABnpookAnpwon

| /
+ HAI { KaravaAwon

NAFLD YAukoOgng
NASH

t Anontwon B- ¥ Kapdiakn Asitoupyia EvdoOnAilakn
KUTTAp®V t Kivduvog 1oxaipiag duocAsiToupyia
¥ ‘EKKpIoN IVOOUAivng
2AT2

Cusi K. Curr Diab Rep 2010; 10:306-315



Tooo n duoAsiToupyia TV vnoidiwv 000 KAl N avrioraon oTnv
IvoouAivn cupBaAAouv oTnv evapén kai Tnv €€EAIEn Tou T2DM

/ AVGUVIEIV(')(;\ KAVTiOTCIO’I] OTI‘IV\ / ducioAoyikn \ / \

TPOnog mn¢ Kai IvoouAivn AsiToupyia TwV
nepiBaAAovTikoi
NnapayovTeg

VNoI3i®V TOU YVYIEG
naykp£arog

NMaykpeag

IvoouAivn

» duacioAoyikn
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: : YAukoln
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# ‘ Qggﬂmﬁ 5]%&0\(2\5 (NGT)

AucAsiToupyia
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npécAnwn vNOoI13i®wVv Mﬁ UYIEG
YAukodng NnaykKkpeag
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GT
n onoia
moéavov
e€eliooeTal o€
T2DM

nePICCOTEPN
IVOOUAivn yia
avTioTaoyion

AvemapKiG Nepicosia T

MepioocoTepn WGOVAIVY) vyAukayovng

douAsia yia Ta
B-kUTTApa

o NG )




Reduces
food ntake Insulin
Crosses blood-brain
barriar
INncreases
— . insulin
Gl secraetion
Insulin . # Induces
 Eham Pancreas .o iin
secretion
Reduces
glucose
ab=sorptuon
Fromotes
glucose Muscle
Adipocytas
-l__. e I,._'__ II; ;.r
. Tl

.

- i ! ]
eInsulin lowers blood glucose concentration by suppressing its production by the liver and promoting its uptake into “insulin-sensitive”

tissues such as muscle and fat.
e_Insulin also crosses the blood-brain barrier to enter the CNS, where it reduces food intake and consequently reduces absorption of

glucose and other nutrients into the body.
¢_Glucose-induced insulin secretion from the pancreas increases in proportion to body adiposity, owing to the capability of expanding fat

stores to induce resistance to insulin's glucose-lowering effects.




TpoOnol HE TOUG OMNoioug OPHOVEG PUBHiIfouv
TN YAukOZn nAQOoHNATOC HETA TNV NPOCANWN TPOYPNG

rso“a 14 | 4 14
| , Agv glval HOVO N WOOUALVN
IvoouAivn
ApuAivn lkpeAivn
GLP-1
FAukayovn
0 1 2 3 4 5 6

‘QpeG HeTA TO YELHAL

Toft-Neilsen M-B et al. J Clin Endocrinol Metab 2001;86: 3717-3723
Cummings DE et al. Diabetes 2001;50: 1714-1719



HHEX

KCNJ11
FTONIAIA "AIABHTH"” o CDKAL1
IGF2BP2 CDKN2A/B
- o WFSL _ sic30a TCF2 (HNF15)
! i ’ !
/ T / y !

Beta-cell Reduced Beta-
I dysfunction cell mass

& —-——
(L
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Multiple, Complex Pathophysiological
Abnormalities in T2DM
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Barriers to achieving good glycemic control

Inadequate targeting of
underlying pathophysiology

Disease
Progression




MaBo@uoiloAoyikn Mpooeyyion

.......... oNUavTiko €ival va enIAEEETe avTidIaBNTIKN Aywyn MNou
010pOWVEI CUYKEKPIPNEVEC NAOOPUOIOAOYIKEG d1aTapPaAxXEG Nou
unapxouv oto T2DM kal nou €XoUuv CUMNANPWHATIKOUG
KUnxaviopoucg dpacong

..... O1 BaogikEG d1aTapxEC, avrioTaon ornv IvoouAivn (HUG,
nnap , AINOKUTTApa) KAl N NPOOJEUTIKN AVENAPKEIA TWV B-
KUTTAPWV CUVUNAPXOUV OXEDOOV OE OAOUGC TOUG AOOEVEICG HE
d1aBnTn T2 kal npenel va avTigeTwnidovTal ENIBETIKA NPOKEIPEVOU

va anoTpanei n ouvexnc auénon Tnc HbA1c



OI OKTW NAapayovrTeG MouU AarnoTeEAOUV TN «OUCOIWVO
OKTaAda» unayopeUvouUV OTI:

1) AnaiTeital ouvluaopuoc NOAAANAwV PAapHAK®V Yyia TV
AVTINETONION TWV NOAAANA®V Na®oPuoioAoyIK®V diaTapaxwv

2) n Bepaneia Ba npenel va BaocileTal o BEATIWON TWV YVWOTWV
nadoAoyikwyv dlaTapaxwyv kai oxl anAa otn Jeiwon Tng HbA1c

3) n Bepaneia npenel va Eekivael eykaipa yia va anoTpewel /
eniBpaduvel TNV NPOOdEUTIKN EKNTWON TWV B-KUTTAPWV Nou ndn
unapxel os IGT

.... 2uvduaoTikn Bepaneia &ekiva Ye NapayovTeC nou dlopOwvouv
YVwOTEC NnaboAoyikec diaTtapaxec otov T2DM kal npoayouv d1apkn
neiwon Tng HbA1c kai dev €oTialouv JOvo oTn duvaToTNTA MEIWONG
TNG YAUKOZNG MECW TOU (papuAaKoU



Pathophysiologic Approach to Therapy
in Patients With Newly Diagnosed
Type 2 Diabetes

Two general approaches to the treatment of T2DM have
been advocated.

1) A “guideline” approach that advocates
sequential addition of anti-diabetes agents with
“"more established use” ; this approach more
appropriately should be called the “treat to failure”
approach, and deficiencies with this approach have
been discussed, And

2) A “pathophysiologic” approach using initial
combination therapy with agents known to

correct established pathophysiologic defects in
T2DM

R. DeFronzo et al., Diab. Care, Vol., 36, Suppl., 2, 2013



......the Good, the Bad or the Ugly?
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Journal of Diabetes Investigation: Vol., 6, Issue 6, 597-599, 2015


http://onlinelibrary.wiley.com/doi/10.1111/jdi.12386/full

How can diabetes care and outcomes
be improved?

The Global Partnership recommends:

Address the underlying
pathophysiology........
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Del Prato S, et al. Int J Clin Pract 2005; 59:1345-1355.
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