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NEANDERTHALS & DIABETES

The gene variant was found in Neanderthal
remains from Denisova Cave, Siberia

About 2% of the genomes of
non-Africans were inherited
from Neanderthals which
lived across Europe and
western Asia from about
400,000-300,000 years ago.

A gene variant with the
higher risk version of

diabetes SLC16A11 is
inherited from Neanderthals

Nature. 2014 Feb 6;506(7486):97-101.



2YNTATOITPAQ@IKA AEAOMENA
AIABHTH 2THN EANAAA

10,222,779 AMKA,
(95% nAnBuopov)

* Awafntikol 720,764
(7.0% tou mAnBucopuov)

e EmutoAaopoc tov 2A1 0.24%
(24.535 atoua)

Liatis et alDiabetes Res Clin Pract. 2016;118:162—-7



Diet, life-style and cardiovascular morbidity in the rural, free living population of

Elafonisos island
Chris J. Kapelios, et al (The PERSEAS Study Group)
BMC Public HealthBMC series —201717:147 DOI: 10.1186/s12889-017-4053-x




EAADOONHZOZ

Prevalence of reported and screen detected classic cardiovascular risk factors stratified by sex®

Disease Known Medication-treated Screen detected Total
Diabetes mellitus 37(6.2)
Men 20(7.0) 16(5.6) 13(5.2) 35(12.2)
Women 26(8.4) 21(6.8) 9(2.9) 35(11.3)
Arterial hypertension 184 (30.9) 171 (28.7) T1{12.9) 261(43.8)
Men 85(29.6) 80(27.9) 48 (16.7) 133 (46.3)
Women 99 (32.0) 91(29.6) 29(9.4) 128 (41.4)
Hypercholesterolemia 184(30.9) 143 (24.0) 139(23.3) 323(54.2)
Men 72(25.1) 59(20.6) 67(23.3) 139 (48.4)
Women 112(36.2) 84 (274) 12(233 184 (59.5)




Trends in Drug Utilization, Glycemic Control,
and Rates of Severe Hypoglycemia, 2006-2013

1.660.000 DM2 pts records from 2006 to 2013
Metformin increased from 47.6 to 53.5%
iDPP4 increased from 0.5 to 14.9%
Insulin increased from 17.1 to 23.0%

SU decreased from 38.8 to 30.8%

TZD decreased from 28.5 to 5.6%

Glycemic control was poor 23.3% of the youngest and
6.3% of the oldest patients

Severe hypos remained same, declined modestly in
oldest patients (2.9 to 2.3; P < 0.001), remained high
among those with >2 comorbidities (3.2 to 3.5; P = 0.36)

Diabetes Care. 2017 Apr;40(4):468-475.



Global Oral Antidiabetic Drug Market, 2016-2022 (USD Billion)

19,94

2016

Revenue( USD Billion)

2018

B Revenue

2020

2021

35.91

2022

Source: Zion Research Analysis 2017

the global oral antidiabetic drug market
accounted for USD 19.94 billion in 2016 and is
expected to reach USD 35.91 billion by 2022




Most Common Factors Related to
Nonadherence in Patients With T2DM

20 - Only 23% of patients who had side
o 8% effects reported the problems to
o their primary care physician
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remembering
doses

Grant RW, et al. Diabetes Care. 2003;26:1408-1412.



AIABHTIKO2 A2OENH2

* OQwpuac 64 etwv pE TUNov 2 ZA amno
to 2007

 Metformin 850 mg x2
Glimepiride 4 mg x1

* GHbAlc: 8,5% Tom anks
e Lisinopril & Atorvastatin

* Ygog:1,78 B2:112,3 BMI: 35,4



ADA STANDARDS OF MEDICAL CARE

IN DIABETES—2017

Start with Monotherapy unless:

AIC Is greater than or eqgual to 9%, consider Dual Therapy.

AIC is greater than or egual to 10%, blood glucose is greater than or egual to 300 ma/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 8.2).

Monotherapy Metformin Lifestyle Management

EFFICACY* high

HYPO RISK low risk

WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS" low

If AIC target mot achieved after approximataly 3 months of monotherapy. proceed to 2-drug combination (order not

meant to denote any specific preference — choice dependent on a variety of patient- & diseasa-specific factors):
L

Dual Therapy Metformin + Lifestyle Management
Sulfonylurea | Thiazolidinedione  DPP-4 inhibitor SGLTZinhibitor  GLP-1 receptor agonist [

EFFICACY" high high intermediate intermeadiata high highest
HYPO RISK moderate risk low risk lovww risk ow risk loww risk high risk
WEIGHT Gain aain neutral loss loss gain

SIDE EFFECTS hypoglycemia edema, HF, fxs rare GU, dehydration, fxs Gl hypoglycemia
COSTS* low low high high high high

If AIC target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination {(order not

meant to denote any spacific preference = choice dependent on a variety of patient- & diseasa-specific factors);
L

Triple Therapy Metformin + Lifestyle Management

Sulfanylurea + _ DPP-4 inhibiter + SGLT2 inhibitor + ‘GLP-1 receptor agonist + Insulin (basal) +

su

or  DPP-4-i or  DPP-4-i or [INTZD] o [TEZD o [TEZDN|  or  DPP-4-i
or SGLT2-i or SGLT2-i or SGLT2-i or DPP-4-i or SGLT2-i or SGLT2-i
or  GLP-I-RA or GLP-I-RA or IIETEE o GLP-I-RA or or  GLP-I-RA

If AIC target not achieved after approximataly 3 months of triple therapy and patient (1) on oral combination, move to
basal insulin or GLP-1RA, (2) on GLP-1 RA, add basal insulin, or (3} on optimally titrated basal insulin, add GLP-1 RA or
mealtime insulin. Metfarmin therapy should be maintained, while other oral agents may be discontinued on an individual
basis to avoid unnecessarily eomplex or costly regimens (i.e. adding a fourth antihyperglycemic agent).

L
aamd Combination Injectable Therapy (See Figure 8.2)




GLP1s



Meals vs Parenteral Nutrition

* insulin response to oral (and enteral)
glucose is substantially greater than
that to an intravenous glucose
infusion

 GIP & GLP-1 are predominantly
released from intestine in response
to enteral nutrients & stimulate
insulin secretion in a glucose-
dependent manner

e GLP-1 agonists and dipeptidyl
peptidase 4 (DPP-4) inhibitors



Glucagon-like peptide-1 (GLP-1)
FAUKOJOEEapPTWHEVN EKKPIOT IVOOUAIVNG

FAukoln (mg/dLt) IvoouAivn (pmol/L) FAukayovn (pmol/L)




GLP-1 Agonists
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{ GLP-1 Agonists }

[ Human GLP1 based} [ Exendin-4 based }

Daily Weekly Daily Weekly
LIRAGLUTIDE ALPIGLUTIDE EXENATIDE EXENATIDE LAR
Weekly Daily
DULAGLUTIDE LIXISENATIDE




INTRA GLP-1 VARIATION

* improvements in glycaemic
control (LIRA)

* injection frequency

* tolerability (adverse reactions)
* CVD benefits (proved)



GLP-1 vs DPP4



Outcomes of Prospective Trials: GLP-1

RAs vs DPP-4 Inhibitors

Liraglutide vs Sitagliptin

Exenatide vs Sitagliptin

Dosage

HbA1c (%)
baseline
change

FPG (mg/dL)
baseline
change

/A Weight
(kg)

“At the end of 26 wks; TAt the end of 52 weeks.
Reid T. Clin Diabetes. 2012;30:3-12.

Liraglutide
1.2 mg qd

8.4
(P<.0001)
EE
1.3t

182
(Ps.OOOl)
347
e 13
29

2.8t
(P<.0001)

Liraglutide
1.8 mg qd

8.4
(P<.0001)
1.5
1.5t

178
(Ps.OOOl)
-39°
37t
34

3.7
(Ps.OOOl)

Sitagliptin
100 mg qd

8.5
-0.9
-0.91

*

180
15"
411

*

-1.0
-1.21

Exenatide 5
mg bid x 2 e
weeks, then 1S(I;(ggllptlr; Glargine
10 mg bid x meq
2 weeks
8.4 19 1.9
(P<.05) (P<.05) (P<.05)
-1.8 -1.5 -1.2
94 96 94
(P<.05) (P<.05) 5
12 12
-0.9
(P<.05) -0.1 0.4



Efflcacy of GLP-1 Agonists and iDPP-4
~ 5. __ Body Weight

Mean Weight Difference (95% Cl)

Exenatide BID E .E E E -2.03 [-2.46 to -1.60]
Exenatide QW ; o E ; ; -2.41[-2.83 to -1.99]
Liraglutide : @ : E E -2.29 [-2.99 to -1.59]
Alogliptin i ; E . E -0.30 [-0.90 to +0.30]
Saxagliptin E E : 9o E -0.64 [-1.11 to -0.16]
Sitagliptin E E E —.—;- -0.29 [-0.61 to +0.03]
Vildagliptin E E E ® i -0.16 [-0.92 to +0.60]

-3.0 -25 -20 -1.5 -1.0 -0.5 0.0 0.5

Weight Change (kg)
Short- and long-acting GLP-1RAs were associated with significant

reductions from baseline in BW , whereas iDPP-4 only were
associated with a trend toward weight loss

Clinical Therapeutics/Volume 34, Number 6, 2012



GLP-1 vs Ins



Dulaglutide AWARD-2, AWARD-4: HbAlc Change
From Baseline and Weight Change From Baseline

AWARD-2 AWARD-4 AWARD-2 AWARD-4
52 weeks 26 weeks 52 weeks 26 weeks

Baseline 31 85 Baseline 86 91

HbA1lc (%) Combination with HbALc(%) Combination
Add-on to MET +SU insulin lispro +/- MET Add-on to with insulin

—_ 0 MET + SU lispro +/- MET

£ 3

-0.2 1 = ]

£ ® = 95 2.33

— = ‘bp <

T 04 mDU15mg &=

b o 2

2 -06 - g %’ 1.5

£ 1 B DUO.75m =

5 o8 8 3 s 1

A _ a g 0>

Eﬂ g | Glargine £ > 0

1.7 o ®

- @ £

U 14 4 @ >~ -1

g S s

E' 1.6 -1

-:E s 14159 24 "

. Vs Vs 2.5 - Vs Vs
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“Superiority, P<.025 * . *

*Noninferiority vs glargine  ~Superiority vs glargine P<.001 vs glargine  ” p<,001 vs glargine

a. Giorgino F, et al. Diabetes Care. 2015;38:2241-2249.
b. Blonde L, et al. Lancet. 2015;385:2057-2066.



Advancing Basal Insulin Replacement in T2DM: qw Albiglutide
vs tid Prandial Insulin Lispro: HbAlc, FPG, and Weight Change

Results
< 8.6 - M Albiglutide (n=282) = 92 7 B Albiglutide (n=282)
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- simpler therapeutic option

s than tid prandial insulin,
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glucose reduction with
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Rosenstock J, et al. Diabetes Care. 2014,37:2317-2325.



DPP4s



H ottayAuttivn evioyUel Ta emimeda EVEPYWV LVKPETIVWV UE
avo.oTtoAn tng DDP-4 -4

NpocAnyn

TPOPNG
‘Ekkpion evepywv N ( IvoouAivn ano B-kutTapa
IVKPETIV@V (GLP-1 ka1 GIP)

—

“B-kUTTApPA

A ' J
. "EvZuuo A-kuTTapa
ZirayAinrivn R
(avaoroAéag DPP-4) /\ J

) FAukayovn ano
Aveve PYO Avsvapvb a-KuTTapa
GLP-1 GLP (GLP-1)

AugAavovTog KoL TIOPATEIVOVTOG TaL ETMMES AL EVEPYWV LVKPETIVWV,
otayAuttivn av§Avel TNV €KKPLON LVOOUALVNG Kall LELWVEL TA EMMES A
YAukayovng otnv KukAodopia pe yAukoloeapTwHEVO TPOTO.



Avacotoleig DPP-4: AmoteAeopATIKOTNTA AVAOTOANG Tou gviuuou DPP-4

Inhibitor DPP-4 inhibition*

Sitagliptin [9,27] Max ~97%; =>80% 24 h postdose
Vildagliptin [12,25] Max ~95%; >80% 12 h postdose
Saxagliptin [14,26] Max ~80%; ~70% 24 h postdose
Alogliptin [28] Max ~90%; ~75% 24 h postdose
Linagliptin [29] Max ~80%; ~70% 24 h postdose

H atmroteAeopatikotnTa otV avacToA Tou DPP-4 gival Trapdpoia

Deacon CF, Diabetes, Obesity and Metabolism 13: 7-18,2011



AvootoAeic DPP-4: H owtayAurttivn eivat evag uPnAd eKAEKTLKOC
OlVOL.OTOAEQLC

Selectivity
Sitagliptin [7] High
Vildagliptin 10,20] Moderate
Saxagliptin [21] Moderate
Alogliptin [15] High
Linagliptin [19] Moderate

QPP/DPP-1 DPP-§

=5530 >5550 =5530 = 1660 =5550
=100000 60 000 285 270 )
>50000 Not reported >4000 390 77
=14000 >14000 =14000 =14000 =14 000
=100 000 =>100000 89 40000 =10000

(PP, quiescent cell proline dipeptidase; PEP, prolyl endopeptidase; FAPe, fibroblast activation protein-g.

C.F. Deacon. Diabetes, Obesity and Metabolism 13: 7-18, 2011



HbA1lc response to different DPP-4
inhibitors in type 2 diabetes

24 163 participants

Baseline HbAlc & FPG explain most of the variance
in HbA1lc change in response to DPP-4 inhibitors due to their
glucose dependent action

BMJ Open 2015,5:e005892. doi:10.1136/bmjopen-2014- 005892



Vildagliptin & Metformin:
BAOGMOZ YMEPIAYKAIMIAZ

Overall* Ymoopadeg pe HbA1lc?

>8% >9% 210% >11%
BL mean = ~8.7% ~9.2% ~9.9% ~10. 6% ~12. 1%
n= 285 201 96 35 86
0,0
-0,5
1,0 -
;\? -1 |5 N
S
_‘é -2,0
T
= -2,5
()
&
2 -3,0
o
g -3,5
4,0 - 4,0 - '3;7
B High-dose vilda + met (50/1000 B vilda 100 mg daily* + met 2000 mg daily
mg twice daily)® open-label sub-study (P <0.001
BL=baseline; EP=end point; HbAlc=hemoglobin Alc; met=metformin; vilda=vildagliptin Vs BL)d

*P <0.001 vs BL; *
Intention-to-treat population. Raw mean change from baseline; Least-square mean change from baseline.
Bosi E, et al. Diabetes Obes Metab (in press); Data on file, Novartis Pharmaceuticals, LMF237A2302 and 9LMF237A2302S1.



AY=H2H B2

Add-on Treatment to Metformin (~1.9 g Mean Daily)

91,00 -
90,50 -
90,00 -
A
89,50 -

-1.8 kg
= 89,00 - difference
(@)]
< 88,50 - ‘\H\‘\

E” i ey AV
2 88,00 -
>
8 87,50 T T T T T T
m

-8 2 12 22 Ky 42 52

Time (weeks)

e Vildagliptin 50 mg twice daily + metformin

Per protocol population. Vildagliptin (n=1396); glimepiride (n=1393). Glimepiride up to 6 mg once daily + metformin
Ferrannini E, et al. Diabetes Obes Metab. 2009; 11: 157-166.



YNOIrAYKAIMIA 2QOMATIKO BAPO2

SAXA + MET GPZ + MET SAXA + MET GPZ + MET
4928 430 n= 424 426

BL mean (kg) 88.7 88.6
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Goeke B et al, Int J Clin Practice 2010




After a woman was taken t
hypoglycemia (low bloodsugar), two policemen
stayed behind to prepare dinner for the five kids
who were still in the house.
Afterwards, they also did the dishes. Respect.
Eindhoven, Netherlands




Hypoglycemia Incidence & Health Care Costs
in DM2 Treated with Lina or Su After Met Monotherapy

m Incidence Rate of Hypoglycemic Events

Total Linagliptin | Sulfonylurea
N=11,536 n=2,884 n=38,652
Rate in 100 person-years 3.37 2.51 3.632
Rate in 100 person-years by setting of care (% of overall rate)
Hospital 0.26  (7.7) 0.14  (5.6) 0.30 (8.2)
Emergency room 0.34 (10.1) 0.07 (2.8 042 (11.7)
Physician office 2.38 (70.6) 1.82 (72.2) 2.55 (70.2)
Otherb 0.39 (11.6) 049 (19.9) 0.36  (9.9)

iDPP-4 with lower

hypoglycemia and costs
than SU

J Manag Care Spec Pharm. 2016;22(5):483-92



Ewdikol mAnBuopoi: Nedpikry AucAettoupyia

Hma Métpra ZoBapn Nedpikn Avenapkela
(cl ,>50 ml/min) (cl 30 -50 mi/min) (cl <30 ml/min) TeAwkoU Ztadiou
(ESRD)
v % 860N % 660N % 60on
ZitayAuttivn
v % 8oon % 860N % 6oon

(Treplopiouévn euTTEIpia O€
, aoBeveig ye ESRD trou
BulvtayAuttivn uTToBGAROVTaI OE
aipgodiUAion y1 auTé To
A6yo cuviaTaTal TTPOCoX)
o€ auToUg Toug aoBeveig )

v % 860n % 8oon Agv cuvioTaTon
TagayAuttivn
AwayAurttivn
v % 860n % 6oon % 6oon
, H aAoyAitrTivn dev €xel
A)\OV)\LT[TLVI’] ueAeTNOE o€ aoBeveig ol

OTTOi0I UPioTAVTAI
TTEPITOVAIKNA JIUAION

Ref: SPCs TpOIOVTWV



Eldikol mAnBuopoti: Hratikn AucAsttoupyla

Hrua/ Métpla

S ayAuttivn v Agv cuviotatal

BT N Agv cuvioctatal

ZagayAuttivn v (Métpra: pe mpocoxn) Agv cuviotatal

AwayAurttivn ‘/ (meploplopévn epnepia) ‘/ (meploplopévn epnerpia)
AMoyAurtivn \/ Agv cuviotaral

Ref: SPCs TpOIOVTWV



SGLT2s



PuoloAoyikn puOuLoN YAUKATING amnod toug vedppouc

« 180 g yAukdlng dinBouvTtal KaBnuePIVA aTTd TOUG VEQPOUG Kal ETTAVAPPOPOUVTAI
« O1 SGLTs guBuvovTal yia Tnv eTTavappoenon YAuKoZng

O SGLT2 eravappoed
TO HEYAAUTEPO TTOOOOTO
YAuko{ng (90%)

O SGLT1 emmavappopd

EAdyxiorn éwg B

TNV evarrougivaca Ka6d6Aou
mooornTa yAUKodng QTTEKKPION
0
Ainénon yAukodng (10%) yAukodng ‘

AyYKUAN Tou Henle

SGLT, ouppeTa@opéag vaTpiou-yAUKOZnG.
1. Wright EM. Am J Physiol Renal Physiol 2001;280:F10-18; 2. Lee YJ, et al. Kidney Int Suppl 2007;106:S27-35;
3. Hummel CS, et al. Am J Physiol Cell Physiol 2011;300:C14-21.



SGLT-2 Inhibitors

Drug Dosing Use in renal impairment
Canagliflozin 100 mg OD -eGFR <30 mL/min - 1.73 m* [avoid)

300 mg OD - eGFR 45—60 mL/min - .73 m” {use 100 mg dose)

- eGFR 30—45 mL/min - 1.73 m” {initial use not
recommended: discontinue when <45 mL/min- 1.73 m” in
patients already on canaglifiozin)

Dapaglifiozin 5 mg OD -eGFR =60 mL/min - 1.73 m” (no dose adjustment)

10 mg 0D - eGFR <60 mL/min- 1.73 e (initial use not recommended;
discontinue when <60 mL/min - 1.73 m® in patients
already on dapaglifiozin

-eGFR <30 mL/min - 1.73 m* (contraindicated)

Empaglifiozin 10 mg QD - eGFR =45 mL/min - 1.73 m” {no dose adjustment)
25 mg 0D - eGFR <45 mL/min- 1.73 M (initial use not recommended;

discontinue when =45 mL/min- 1.73 m” in patients
already on empaglifiozin)

-eGFR <30 mL/min - 1.73 m* (contraindicated)




H aroteAsopatikotnra kat n acpalera twv SGLT-2 avactoléwv oe gakyapwsdn dwafitn tunov 2:
systematic review and network meta-analysis

n._. ________________________
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Efficacy and safety of sodium-glucose co-transporter-2 inhibitors in type 2 diabetes mellitus: systematic
review and network meta-analysis .Zaccardi_et_al-2016-Diabetes,_Obesity_and_Metabolism



H aroteAsopatikotnra kat n acpalera twv SGLT-2 avactoléwv oe gakyapwsdn dwafitn tunov 2:
systematic review and network meta-analysis
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Efficacy and safety of sodium-glucose co-transporter-2 inhibitors in type 2 diabetes mellitus: systematic
review and network meta-analysis .Zaccardi_et_al-2016-Diabetes,_Obesity_and_Metabolism



H aroteAsopatikotnra kat n acpalera twv SGLT-2 avactoléwv oe gakyapwsdn dwafitn tunov 2:
systematic review and network meta-analysis
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Efficacy and safety of sodium-glucose co-transporter-2 inhibitors in type 2 diabetes mellitus: systematic
review and network meta-analysis .Zaccardi_et_al-2016-Diabetes,_Obesity_and_Metabolism



H anoteAsopatikdtnra kat n acpaisia twv SGLT-2 avactoléwv ae cakyapwdn drafitn tumnov 2:
systematic review and network meta-analysis
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Efficacy and safety of sodium-glucose co-transporter-2 inhibitors in type 2 diabetes mellitus: systematic
review and network meta-analysis .Zaccardi_et_al-2016-Diabetes,_Obesity_and_Metabolism



Eruttwoetlg oto Autdarpuko npodil

Compound TGs HDL-C LDL-C

Canagliflozin J 0\ T
SGLT2 inhibitor

Dapagliflozin & 4\ T

Empagliflozin & Slight ™

Common medications used by patients with type 2 diabetes mellitus: what are their effects on the lipid profile?
Paul D. Rosenblit Cardiovascular Diabetology201615:95



DPP4 vs SGLT2



24-week empagliflozin monotherapy versus placebo and sitagliptin
Change from baselinein HbA,_ over time

8,2

8

7.8

7,6

0Z'SPZTAPMIS W ONOIA D34-VdINT

7,4

7,2

Adjusted mean (95% Cl) HbA, (%)

7 -
-
0 | | I I
Baseline 6 12 18 24
Week
—4— Placebo -8- Empagliflozin 10 mg QD —&— Empagliflozin 25 mg QD -8 Sitagliptin

Number of patients analysed
Placebo 212 211 186 173 158
EMPA10mz QD 215 215 211 206 203
EMPA25mgQD 221 221 208 204 203
Sitagliptin 220 219 213 203 198

EMPA, empagliflozin; HbA,. glycosylated haemoglobin; QD, once daily; SE, standard error.
MMRM results, FAS (OC).
Roden M, et al. Lancet Dicbetes Endocrinoi. 2013;1:208-219.



EninpocOeTn Oepansia aTn HETPOPHIVN VS arTayAinTivng
(DIA3006): MeTaBoAn Tng HbA1lc

—=SITA 100 mg =-m=CANA 100 mg =e-=CANA 300 mg
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« H CANA 100 kai CANA 300 mg enedei&av yn KatwTepOTNTA 0 oXeon Me Tn SITA 100 mg
w¢ nNpo¢ Tn Meiwon Tng HbA1c

« H CANA 300 mg €nedel&e oTaATIOTIKN AVWTEPOTNTA O oxeon We Tn SITA 100 mg w¢ nNpog
Tn Meiwon TnG HbA1c

Lavalle-Gonzalez FJ et al. Diabetologia. 2013 56:2582-2592



EmnpocOeTn Ospaneia orn HETPOPHIVN VS agiTayAIinTivng
(DIA3006): MeTafoAn Tou CWHATIKOU Bapoug

—=SITA 100 mg -m~CANA 100 mg -e~CANA 300 mg

Baseline (kg) 87.6 88.7 85.4
0 &
LS mean

% change
— —1 - o
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Lavalle Gonzalez, et al. Poster presented at ADA 2013 Chicago, Illinois,
Lavalle-Gonzalez FJ et al. Diabetologia. 2013 56:2582-2592



EnnpocOeTn Oepanscia oTn NETPOPNIVN VS gITayAINTivng
(DIA3006): MeTaBoAn TNG GUCTOAIKNG APTNPIAKNC NIECNC

——SITA 100 mg -m=CANA 100 mg CANA 300 mg

Baseline (mmHg) 128.0 128.0 128.7
2
e LS mean change
(@)
4= A
(':'n-' :tlz:o 0.7 mmHg
:l-.l, S -2 —2.9 mmHg
o E P <0.001
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S % -4 + # ~3.5>mmHg -4.0 mmHg
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Time point (wk)

e Me Tnv CANA 100 kail 300 mg kai tn SITA 100 mg, LS peoec yetaBoAec TnG diaoToAIkAG Al anod Tnv TIPNA
avagopdac nrav —1.8, -1.8, kai -0.3 mmHg, avTioToixa

e Mn a&loonueiwTec peTABOAEC oTnV kapdiakn cuxvoTnTa napatnpnénkav PHETA&U Twv Oopadwv T LocE

Lavalle Gonzalez, et al. Poster presented at ADA 2013 Chicago, Illinois,
Lavalle-Gonzalez FJ et al. Diabetologia. 2013 56:2582-2592



ErtlAeypéveg AE

Subjects, n (%)

SITA CANA
PBO/SITA 100 mg 100 mg
(n = 183) (n =366) (n=368)
AEs
UTI 12 (6.6) 23 (6.3) 29 (7.9) 18 (4.9)
Genital mycotic infection
Male 1(1.1) 2(1.2) 9(5.2) 4(2.4)
Female 1(1.1) 5(2.6) 22 (11.3) 20(9.9)
Osmotic diuresis-related AEs” 1(0.5) 7(1.9) 30(8.2) 16 (4.4)
Volume-related AEs’ 1(0.5) 7 (1.9) 4(1.1) 3(0.8)
Documented hypoglycemia episodes* 5(2.7) 15 (4.1) 25 (6.8) 25 (6.8)
Severe episodes 0 1(0.3) 1(0.3) 0

*Includes dry mouth, micturition disorder, micturition urgency, nocturia, pollakiuria, polydipsia, polyuria, thirst, and urine output increased.
fIncludes BP decreased, dehydration, dizziness postural, hypotension, orthostatic hypotension, presyncope, syncope, and urine output
decreased.

*Includes episodes that were biochemically documented (<70 mg/dL [3.9 mmol/L]) or severe (ie, requiring the assistance of another
individual or resulting in seizure or loss of consciousness).

Lavalle-Gonzéalez FJ et al. Diabetologia. 2013 56:2582-2592



ANTIDIABETIC DRUGS & CVD

In increased cardiovascular risk have
demonstrated a cardiovascular benefit
(significant reduction in time to first major
adverse cardiovascular event) with the GLP-1R
agonists liraglutide (LEADER), semaglutide
(SUSTAIN) and SGLT2 inhibitors canagliflozin
(CANVAS) and Empagliflozin (EMPAREG).

In contrast, cardiovascular outcome trials
examining the safety of the shorter-acting GLP-
1R agonist lixisenatide (ELIXA trial) and the DPP-
4 inhibitors saxagliptin (SAVOR-TIMI 53 trial),
alogliptin (EXAMINE trial), and sitagliptin
(TECOS ) found that neither increased nor
decreased cardiovascular events.



DPP-4 Inhibitors: Pancreatitis
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White WB, et al. N Engl J Med. 2013;369:1327-1335.
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DPP-4 Inhibitor-Related Pancreatitis
Ra re bUt Real Diabetes Care 40, 284-6, Feb 2017

Increased Risk 1.79- Absolute increased Risk 0.13% - 2 pt every 1000 pt for 2 y treatment
Translated to 1.000.000 users results to ~ 750 new pancreatitis cases /year

Contributing factor to gallstones (hypertriglyceridemia — diabetes)
Avoid pt with pancreatitis history, gallstones and fluctuating 3x lipase levels



FDA WARNINGS
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Home » Drugs » Drug Safety and Availability

FDA Drug Safety Communication: FDA adds

Drug Alerts and Stafements warnings about heart failure risk to labels of type
2 diabetes medicines containing saxagliptin and
alogliptin

Medication Guides

Drug Safety Communications

f sHaRE in LINKEDIN | @ PINIT | & EMAIL | & PRINT
Drug Shortages e
Postmarket Drug Safety This is an update to the FDA Drug Safety Communication: FDA to review heart failure risk with diabetes drug
Information for Patients and v saxagliptin (marketed as Onglyza and Kombiglyze XR) issued on February 11, 2014,

Providers
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FDA Drug Safety Communication: FDA warns that
Drug Alrts and Statements DPP-4 inhibitors for type 2 diabetes may cause
severe joint pain

Medication Guides

Drwg Salely Commumicalions f sHarE in LINKEDIN | @ PINIT | &8 EMaIL | & PRINT

Drug Shortages v [ 8-28-2015]

Postmarket Drug Safety
Infarmation for Patients and v Safety Announcement
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FDA Drug Safety Communication: FDA revises

Drug Alerts and Statements labels of SGLT2 inhibitors for diabetes to include
warnings about too much acid in the blood and
serious urinary tract infections

Medication Guides

Drug Safety Communications
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Postmarket Drug Safety ) N ) ) . At e
Information far Patients and - This communication pI'DVIdES updated information to the FDA Drug Safety Communication: FDA warns that

Providers SGLT2 inhibitors for diabetes may result in a serious condition of too much acid in the blood issued on May
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FDA Drug Safety Communication: FDA

Drug Alerts znd Statements strengthens kidney warnings for diabetes
medicines canagliflozin (Invokana, Invokamet)
and dapagliflozin (Farxiga, Xigduo XR)

Medication Guides
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FDA WARNINGS
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FDA Drug Safety Communication: FDA confirms

Drug Alets and Statements Increased risk of leg and foot amputations with
the diabetes medicine canagliflozin (Invokana,
Invokamet, Invokamet XR)

Medication Guides

Drug Safety Communications

f sHARE in LINKEDIM | D PINIT | & EMAIL | & FRINT
Drug Shortages I

Postmarket Dirug Safety . . i ) .
Infarmation for Patiants and - 712017 Update: The issues described below have been addressed in product labeling. Health care



DIABETES
MALPRACTICE

WEITZ &LUXENBERG (877) 566-0055

Mesothelioma v Drugs & Devices v Environmental v Consumer v Personal Injury »

Defective Drugs v

Invokana Linked to Serious Side Effects

In 2015, just two years after Invokana received FDA approval, government agencies in

the U.S., Canada, and the European Union began issuing a series of warnings and

aavisories about risks associated with Invokana and other drugs in its class.

Speak to an Attorney Now
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Dosing 6MP with pharmacogenetics
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.A.d] Glucose,

DPP4 gene variation affects GLP-1 secretion,
insulin secretion, and glucose tolerance in
humans with high body adiposity

PLOS ONE | https://doi.org/10.137 1/joumal.pone.0181880 July 27, 2017
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Polymorphisms of GLP-1 Receptor Gene and Response to GLP-1
Analogue in Patients with Poorly Controlled Type 2 Diabetes
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Hindawi Publishing Corporation

Journal of Diabetes Research

Volume 2015, Article ID 176949, 10 pages
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SGLT2: A potential target for the
pharmacogenetics of Type 2 diabetes

* SGLT2 is coded by the SLC5A2 gene, which
maps on chromosome 16

e Mutations in SLC5A2 cause familial renal
glucosuria

e SLC5A2 polymorphisms might therefore
represent potential candidates for
pharmacogenomic studies

Pharmaco genomics. 2011;12(8):1119-1126.



PHARMACOGENOMICS

OYUOAONKOL METABOATIMOE
(EYNHEHE ADTH DAPMAKDY)

MEIOMENROZ METABOATMOE

(XAMHAOTEPH 20TH
QAPMAXDY)

[PHIOPOZ METABONIMOE
(YPHAOTEPH S0TH OAPMAKOY)

EMXIETOE METABOWNIMOE
(EYNIETATA! H XPHEH
ENAVVAKTIKHE APAETIKHE OYTIAL)
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- GLP1 agonist DPP4 inhibitors SGLT2 inhibitors

APAITIKOTHTA YUnAq Evéiapeon
YMOIrAYKAIMIA XapnAn XounAn
BAPO32 ATtwAeLa Oudetepo
MAPENEPTEIEZ lootpevtepiko 2ZTIOVLEG
KOzZTO2 YdnAo YgnAo

\

o™ Only true professional can
- ;4 diagnose without even putting
£ | stethoscope in his ears

Evélapeon

XapunAn

ArtwAeLa

ApKeTEC (0€Ewon,
aduddatwon Ka)

YynAo
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* H emAoyn e{ATOULKEVUEVAL:
— Juyxpova «eEuttva» GpapuoKa
— Eveowun popdn
— AntwAegla B2
— AN, Autida
— Nedpikn) SucAettoupyia
— Kapdlayyetaka oPpeAn
— Mn aAkooAwkn oteatonmatitida

— MNapevepyelec (yaoTpevtePLKO, AOLUWEELC,
KETOEEWOELC, AKPpWTNPLOCHOL SOKTUAWV)



Famous People
Who Died of Diabetes Mellitus

Alexander Graham Bell ¢ Aretha Franklin

Ella Fitzgerald * B. B. King

Jules Verne * Elvis Presley

Curtis Mayfield * Ernest Hemingway

Laura Ingalls Wilder * Ray Kroc (McDonalds)
Johnny Cash , * Fahd bin Abdulaziz Al Saud
James Cagney "g - Tito, Josip Broz
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