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From the Triumvirate to the Ominous Octet: A New Paradigm for the Treatment of
Type 2 Diabetes Mellitus

\O
Impaired Insulin Secretion . \OG\O
OV . X
l - &

Hyperglycemia
/’ \

SOY o\
HGP Uptake \¢ N
o o

Decreased
Incretin Effect

Increased
Lipolysis

_P a@o oe!

armacl

Glucagon

Secretion/” |creased

HGP

Decreased
Glucose ;
" ta E

MNeurotransmitter
Dysfunction




Tanti farmaci.....tante scelte A

N F
\o9¢
: \QG\ \z

. . g 6\0\6\\6\\'

v’ Biguanidi metformina « a\'\@(\és\d@
) e\‘a \\'a

v Sulfoniluree glibenclamide, ghclan%\%ﬁﬁn%pMe repaglinide

. . 2 < et
v Glitazoni ploglltazonﬁeoed\)d\‘f’d\

.y s . (Gga
v’ Inibitori DPP4 SI ﬁﬁs\ agllptln, linagliptin, saxagliptin, alogliptin

(\Q\
4 GLPl agor%l&ﬁ \oéﬁenatlde, liraglutide, lixisenatide, dulaglutide,albiglutide

v |n|b|t eﬁ@ﬂ_@rz empaglifozin, dapaglifozin, canaglifozin

\\\

\/dﬂ%urfﬁa basale glargine, detemir, degludec, glargine 300, abasaglar
v Insulina rap|da lispro, aspart, glulisina



Standard Italiani per la cura del diabete mellito 2016 |M S|D
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Tabella 15. Effetti collaterali e rischi dei farmaci per il diabete tipo 2
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L’evoluzione della terapia del diabete tipo 2

Terapia basata sul
target “globale”
del diabete




Terapia basata sul raggiungimento del target glicemico in relazione
ai fattori modificabili e non modificabili del paziente
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Terapia basata sul raggiungimento del target glicemico in relazione
ai fattori modificabili e non modificabili del paziente
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Cosa e anche cambiato nel nostro scenario
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Cosa e anche cambiato nel nostro scenario
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Osservatorio ARNO Diabete

1l profilo assistenziale della popolazione con diabete

Tabella 2 40 e
Caratteristiche demografiche delle persone con diabete \0‘06\

W
: 09(} s

Maschi ine Totale
Classi di eta

X
- \ ©
0-19 1.859 v\éﬂ(&\ Q(‘eg‘a.q})ﬁ 0,6 3.614 0,7
O P
20-34 3.316 10.116 3.7 13.432 2.4
Ds\’e‘,(\(\ ’ !
35-49 F s [ﬁ' ‘60(\9‘ 1.2 25.313 9.4 45.388 83
3R &a - 0(\ » . ] . »
(@\0 \
50-64 L4 78.969 27,3 46.536 17,2  122.605 22,3

126.805 . 233.508

20.590 . 130.189

Totale 278.714 100,0 270.022 100,0 548.735 100,0

oltre 66% del nostri pazienti diabetici ha piu di 65 anni !



Terapia del diabete nel paziente anziano

Evitare al paziente complicanze metaboliche acu’@a-
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Terapia del diabete nel paziente anziano

Evitare al paziente complicanze metaboliche acutga-

in particolare le ipoglicemie 0@\)3‘
(\ \a\\a\
\0\\3(\ \6
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Ghrinzie 2 8° SO inadequate metformin
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Terapia del diabete nel paziente anziano

Evitare le ipoglicemie in particolare nei pazien’{ci)g\a'

s . )

con compromissione dello stato cogn‘lg\ém?\\
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N \0\\3(\ é\d\
Frequency of hypoglycemic episodes by dementia status 606\6\6\ 6‘\\6\\0
o S
, o o
No. (%) Age-adjusted inci gﬁfb Exu{‘o\s&géributable risk
Dementia Nondementia Fates per 10,000 \" %G % (95% CI)?
(n=1822) (n=14,845) Fe‘l(‘“\f% ]0 Q\ Peryear, %o (5%
Any hypoglycemia &6" é\ Q(eg
No 1572 (10.34) 13,630&9\6%’ ‘\{%@}5@(311.{}2-343.18)
Yes 250 (16.95) ?61 (33@5@*\ 566.82 (496.52-637 48) 2.39 (1.72-3.01) .
No. of hypoglycemic X2 G (é\00
episodes Q@(a \a\le’
0 ) 69(6 @90.34) 13,630 (89.66)  327.60 (311.02-343.18)
1 Oé\\\ of W\ 150 (14.84  852(85.16)  491.73 (412.60-570.80) 1.64 (0.91-2.36)
Cb\?Q 57 (22.26) 201(77.74)  761.75 (561.24-962.27) 434(2.36-6.32)
3 or more 43 (2040)  162(79.60)2  755.46 (526.46-984.46) 428 (2.10-6.44) _—

Hypoglycemic Episodes and Risk of Dementia in Older Patients
with Type 2 Diabetes Mellitus

Rachel A. Whitmer1, Andrew J. Karter1, Kristine Yaﬁez, Charles P. Quesenberry Jr.1, and
Joseph V. Selby'



Terapia del diabete nel paziente anziano

Evitare le ipoglicemie in particolare in presenza d|
sindrome depressiva b \o\og
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Association of Depression With Ima‘f%@ﬁ

Risk of Severe Hypoglycemgo@gls@aaes
Patients With Dlabeteg \)\a ’0\\( \‘e@

Table 2. Hazard Ra

tios for Major Depressi }? QQO an

Hypoglycemic Event or for Relatwe R ugn er of Hypoglycemic
Events (N = 4,117)
2 6
6 \O Time to Number of
(6\ \le(aypoglycemlc Event Hypoglycemic Events
Covariate Adjustn(\gaQ \6 HR (95% Cl) RR (95% Cl)
Unadj ustr-:-d \\\ N (\GG\W 1.89 (1.39-2.56) | 1.91 (1.49-2.43) | _
AdJ 2aQ°” eet
r hypogycemic event® 1.65 (1.21-2.25) 1.69 (1.32-2.17)
Prior hypogycemic event* and demo- 1.78 (1.30-2.44) 1.76 (1.37-2.26)
graphic characteristics®
Prior hypogycemic event* and demo- 1.41 (1.03-1.94) 1.39 (1.08-1.80)
graphic® and clinical® characteristics
Prior hypogycemic event®* and 1.42 (1.03-1.96) 1.34 (1.03-1.74)

demographic,? clinical,c
risk behavior? characteristics

and health




Comparative Effectiveness for Glycemic Control i Curr GertRep (OI7) 6173156

Adults with Diabetes
s Cosa pensano i geriatri?

Michael Qu:;wtuu:l:in1 + Brian Buta™ + Rita Rastogi Kml:«':ﬂni1

\
30
L0
lable 1 Current professional society guidelines for ghycemic control in older adults with diabetes “ 9\6 X
ional soci . - AT\
Professional society Older age definition Recommendations \'\3(\ \6\\‘3
Y.\ P
~ \*° 0}
American Diabetes =5 years Health stams C;\e\. X \ lc FPG/PPG
Association (ADA) [1] Healthy '&60 RO 90-130 me/d]
Intermedi nﬁ\\ (S Co <B.0% 90-150 mg/dl
‘Ne _
Cuslf ) X ' L] 4 N T
American Genatrics ' . ,‘ HbAlc
Society [2] 15-8.0%
T0-7.5%
\ Poor health 8.0-9.0%
Amernican Association of 6! e Ingy 1 Category Glycemic control
Clinical Endocrinol ogists K 6 (S “Less healthy™ “Less stringent™
(AACE) [3] A \,&\13
International Diahﬁc&Q(eQ e(e =70 years Category HbAlc
Fﬂdmm“(g&\la‘ e Functionally independent 7.0-7.5%
0‘\6\30 Qe Functionally dependent 7.0-8.0%
Frail'dementia Up to B.5%
End of life “Avord symptomatic
hyperglycemia™
European Association for the No age indicated Personalize HbA 1 ¢ targets
Study of Diabetes [5] hased on expected
life duration, age, etc.




Comparative Effectiveness for Glycemic Control il. Curr Geri Rep (2017) 6:175-186

Adults with Diabetes

Michael Ql.lal'tl.ll:l:il]l - Brian Buta™ - Rita Rastogi KHI}'H[li1J

Cosa pensano i geriatri?

lable 2 Cardiovascular outcomes for diabetes medications in those with diabetes and differences by age \06\6'
Medication class Specific medication Trial Orwverall CV events Diﬁ'i:rmn:: s%\cgga%m by age
DPP-IV inhibitors Alogliptin [20-22, 23] EXAMINE Neutral® No %\I o \‘\‘a'\\
glif é(@c 7\
Saaagliptin SAVOR Neutral®
Sitagliptin TECOS Neutral® \e\.‘a d@ ce™f
GLP-1 agonists Lixisenatide [24-29] ELIXA M 6\\'Nﬂ difference®
Liragluride LEADER Q\Ea gse 6 Possible neural effect in
6\)\»6 adults =60 years®
Semaglutide 2 0 ”:..T Ié Ge 6\ % ch:ﬁt" Mo difference®
Exenatide ER ‘eg TBD®
Albiglutide outcomes TBD*
Duilaghutide ﬁ ND TBD*
SGLT-2 imhibitors Em;mgff@@ J'D" :(1),(‘_”% EMPA-REG Benefit® Benefit if =65 years, neutral if
S <65 years (p = 0.01 for interaction)
‘@%SW?[JJ] CANVAS Benefit® Possibly greater benefit in adults
(GQ G »=035 years old®
\\1@9 6\13 pagliflozin DECLARE TBD*
Insulin 6\ et (\ Insulin glargine [34] ORIGIN Neutral® No difference®
"?.ulﬂ@l@gm ["?.U?ntglmm:lm All 5Us [35, 36] ? Harm" Mot smdied
?nd generation Neutral® Not studied
Thiazolidinediones Fosiglitazone [37-40] ? Harm® Mot smdied
Pioglitazone Neutral® Not studied
Biguanides Metformin [12, 41] Benefit Mot studied
Alpha-ghicosidase mhibitors Acarbose [42] ACE TBD®" TBD
Amylin agonists Pramlintide [43] Neutral® Mot smdied




Cosa e anche cambiato nel nostro scenario

A

b 5 2

(o)
(5\)& O

2\
v" Il peso corporeo dei nos&\%@?%i@m?e notevolmente
aumentato o

N
. 906\“9@
v




Sovrappeso ed Obesita

1.9 MILIARDI 600 MILIONI
persone adulte in sovrappeso nel 2014 persone adulte obese nel 2014 B
39% della popolazione 13% della popolazione mﬂndigolg\’e\@&sa

Ko
6\“) \'\0'\\

20.0-39.9

40.0-59.9
m =60.0

wu Non applicabile
No data

In Italia:
v'abbiamo in eccedenza ponderale il 44 %
della popolazione (in sovrappeso + obesi)

vfrai diabetici almeno 85% e in eccedenza
ponderale (DIABESITA’)




Relazione dose-risposta per gli effetti del GLP-1
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Holst JJ et al Trends in Mol Med 2008
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Figure 1—GLP-1 RAs correct six components of the Ominous Octet, whereas metformin corrects
only one component.



Efficacy of Liraglutide for Weight Loss Among Patients
With Type 2 Diabetes
The SCALE Diabetes Randomized Clinical Trial
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Efficacy of GLP-1 Receptor Agonists and DPP-4 Inhibitors:
Meta-Analysis and Systematic Review

Clinical Therapeutics/Volume 34, Number 6, 2012

ldentificati 362 studi clinici, di cul 80 sono stati inclusi nella metanaI|S|

Exenatide BID
Exenatide QW
Liraglutide
Alogliptin
Linagliptin
Saxagliptin
Sitagliptin
Vildagliptin

Exenatide BID

Exenatide QW

Saxagliptin
Sitagliptin

Vildagliptin

-3.0

Mean HbA, . Difference (95% CI)

~1.10 [-1.22 t0 -0.99]
~1.59 [-1.70 to -1.48]
~1.27 [-1.41 to -1.13]
-0.69 [-0.85 to -0.54]

[-

— -0.60[-0.75to 046{

-0.68 [-0. 78@@5

N0 o
:)V\%&?( *\“@‘ %

~2.03 [-2.46 to -1.60]

-2.41[-2.83 to -1.99]

-0.30

~0.90 to +0.30]

-0.29 [-0.61 to +0.03]

[

-0.64 [-1.11 to -0.16]
[
[

-0.16

Weight Change (kg)

-0.92 to +0.60]

~ Analoghl del GLP-1:

lPESO e leAlc

Inibitori del DDP-4:

== PESO l HbA1lc



Possiamo anche perdere calorie
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SGLT2 inibitore aumenta la glicosuria

6'

300 7 La quantita di glucosio perso con, L@e’\o\ o9
\
urine dipende da: \\6\\6(\0?;\(\’\6\\6
o 502 2 ¢®
1. glicemia et
.qes©
200 - g oo™
2. fun@ﬁe@ee?wale (eGFR)
P\\’ \3\6%
3??\\0 (\g
1 Quantita media di perdita
oY : : : :
giornaliera pari a 50 g/giorno
Pari quindi a 200 calorie




Change in FPG from Change in HbA,_

baseline (mg/dL)

Change in SBP from
baseline (mmHg)

b

from baseline (%)

Inibitori del SGLT2 receptor
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Nauck%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25246775

Cosa e anche cambiato nel nostro scenario
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Quale farmaco scegliere? E quando?
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*Effetti collaterali l

Metformin Metformin
+ +

Dual Sulfonylurea Thiazolidine-
therapy’ dionn

Efficacy’....

Hypo risk. .

Weight. ...

Side effects.

Enltﬂ .............

\
Tripl ? \Q inhibitor
toges? ¢
PACAIE S 4
(GQ e\a
12O et
N >
oo et
0%
Y

Combination

+
injectable Basal insulin + [Ty or
therapy’ _




Metformina : 50 anni di storia

Is It Time to Change the Type 2 Siivio £ Inaucchi 1957 — 2017

Diabetes Treatment Paradigm? \O -
messa a punto

No! Metformin Should Remain the P O\.@%

i Jean Ster dico e
Foundation Therapy for Type 2 ¢ Shoan 5\
Diabetes armas gQWFAncese
Digbetes Care 2017:40:1128—1132 | https://doi.org/10.2337/dc16-2372 N \\0\\ 5\0

NP\
) ) 00\6 \ %
Riduzione del RR: 0,6% 0!
. . . \¢ W © .
Infarto del miocardio, S|Qgcreémeo‘toronar|ca acuta,
stroke, rivasgg F&g@%%fioni, mortalita
\& 2®
Table 2—Randomized clinical trials inve@@%ﬁ ofnin and CVD outcomes
Trial/year ‘L‘,gggﬁ}ﬂ‘sg\qé@(\e Study population N  Main CVD outcome(s)  HR (95% Cl) P
(O AN
UKPDS 34 (4) (1998) Q@Qﬁ%{@ﬁ% vs.diet  Overweight, newly diagnosed 1,704  All-cause mortality ~ 0.64 (0.45,0.91) NR
é&\\la ('\C,G\‘Metfnn'nin 3 T2D patients Myocardial infarction 0.61 (0.41,0.89) 0.010
0‘\3\30 ?e‘ SU/insulin
HOME (6) (2009) Metformin vs. placebo T2D patients on insulin 390  Expanded MACE*  0.61(0.40,0.94) 0.02

SPREAD-DIMCAD (7) (2013) Metformin vs. glipizide ~ T2D patients with CAD 304  Expanded MACEt  0.54 (0.30,0.90) 0.026

CAD, coronary artery disease; MACE, major adverse cardiovascular events; NR, not reported; SU, sulfonylurea. *Myocardial infarction, acute coronary
syndrome, coronary or peripheral revascularization, electrocardiogram changes, heart failure, stroke/transient ischemic attack. tCardiovascular
cause, death from any cause, nonfatal myocardial infarction, nonfatal stroke, or arterial revascularization.



Kaplan—Meier curves comparing metformin or sulphonylurea monotherapy with their
matched non-diabetic control group in patients aged 71-75 years at baseline from the
UK Clinical Practice Research Datalink (CPRD)
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la metformina in relazione al cambio del nostro scenario

v' Aumento aspettativa di vita

v" Aumento del peso corporeo

METFORMINA

v Riduzione ipoglicemiche

v’ Bassi costi o
Metformin and ageing: improving ageingdggl'&fqm@
. e . 50(
beyond glycaemic control \° e Diabetologia (2017) 60:1630-1638
. . . NN
Willy Marcos Valencia ' + Ana Palacio'*” « Leo E@Qa\(n\@&las - Hermes Florez'

c?\\o e O

0(6\9\20\16(‘5\0\\ Metformin might inhibit the ageing process
. . . Metformin reduces inflammation and ameliorates
v'Rid u(\;\&m‘?%mﬁnazmne DNA and cellular damage. Data from definitive large
v M ﬁm@ ﬁfdanno cellulare | randomised clinical trials in humans are lacking, but
Migliora aspetti cognitivi observational and pilot data show that metformin
— _ may improve clinical outcomes beyond diabetes,
v'Migliora la depressione including cognition, depression and other ageing

outcomes.




Management of Hyperglycemia in
Type 2 Diabetes, 2015: A Patient-
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Inibitori del DPP-IV

Safety Profile bexo\og\a'

595
: - ) (\\\9 Glipizide
Sitagliptin 5mg 125mg 25 \\@@3mg 5-20 mg

Placebo BID  BID 60%496\ BID  qp
% of patients  (n=125) (n=124) (na\mééﬁ\\xeﬁ 123) (n=122) (n=123)

Treatment- 10 @“edb 14 12 28
related NI

adverse events 6<’®2: “g\(\

Serious adveQ@ g 3 2 1 3 5
eventsé\,{\\,a@ e

DiseShtirffation 0 1 2 1 2 3

Hypoglycemia 2 0 4 4 2 17




Tolerability and efficacy of glycemic control
with saxagliptin in older patients (aged = 65 years)
with inadequately controlled type 2 diabetes

mellitus
: : Cre s \O
Efficacia e tollerabilita o99%
5\0\ \a‘\’\
Table 4A Adverse events in older and younger patients with type 2 diabetes mellitus from ’f\ij&ﬂ\m\bﬁ;@@ of soxagliptin vs placebo
as monotherapy and as add-on therapy * ' ngo\e 6\\6\\
D 6\“"' e(G -
Age = &5 years 06(5\) 60(\\‘ Age < &5 years
SAXA 1.5 mg %’A‘i n@g’dﬁn SAXAlimg SAXAimg PBO
n= uirp\ ?,Ona\b‘?\ n=137  n=73 n=740 n= 662
Hypoglycemia, n (%) ??\\0 SN
Reported’ P @pﬁf’ 3 (6.3) 180  53(72) 60 (8.1) 43(65)
Confirmed 69@9 \,e@\ | (07) 0 | (07) 6(08) 4(05) 2{03)
Hrpnglrm%g@ﬁ\lg@ng“ﬁhdr of n=106 n=100 n=85 n= 58 n="529 n=447
saxagliptih add-on to glyburide, n (%)
Reported" 8(75) 4 (40) 5(55) B4 2% (45) 7(38)

Confirmed 0 0 0 2{04) 0 | (02)



Experience with Vildagliptin in Patients 275 Years

with Type 2 Diabetes and Moderate or Severe Renal
Impairment
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Inibitori del SGLT2 receptor
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Mortalita e rischio CV
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- r § be\v
. .LE OV .
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Empagliflozin, Cardmvasgmfﬁf@ tcomes,

and Mortality 1%\16?'@?)6 9 Diabetes
?/Ov\ 5\\)(

METHODS @\9

We randomly assig \S:"ltéeotkgm receive 10 mg or 25 mg of empagliflozin or
placebo once d@)ﬁ mary composite outcome was death from cardiovascu-

lar causese@nf Is‘ﬂ\{'nj,rncardJaI infarction, or nonfatal stroke, as analyzed in the
pnq{\q:b&neégﬁ\gnzm group versus the placebo group. The key secondary compos-
O\Q@nme&ﬁm was the primary outcome plus hospitalization for unstable angina.



Mortalita CV

HR 0.62 G
(95% Cl 0.49, 0.77 OBt
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B 6 S
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<
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2
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°
o
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'|_
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O% | ( AY 1 1 | 1 | I I 1
O\QQ QU 6 12 18 24 30 36 42 48
Months
No. of patients
Empaglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

Cumulative incidence function. HR, hazard ratio



ORIGINAL ARTICLE

Canagliflozin and Cardiovascular

and Renal Events in Type 2 Diabeggs®”
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C Progression of Albuminuria
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B Death from Cardiovascular Causes
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“ ORIGINAL ARTICLE

Liraglutide and Renal Outcomes in Type 2
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L’evoluzione della terapia del diabete tipo 2
- Take home message -

Terapia basata sul
target “globale”
del diabete

Y
\ Terapia sempre piu /

personalizzata
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