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Diabetes is a huge
and growing problem...

million people

living with diabeteg

WORLD

387

Africa X
ﬁié’dle

East and

North

8bieR East ¥
&%1/8 64%

South and

Central

America

55%

Western b
Pacific

46%

million

Europe x
33%
North

) and
2014 2035 Caribbean
30%

International
Diabetes
Federation

@



... and the costs to society are high and escalating

Diabetes is a human and economic burden

4.9 million deaths per year Intersects with all

dimensions of
50% of deaths under 60 development
years of age
International
Diabetes
Federation

US$612 billion

11% of worldwide healthcare
expenditure



ATTICA study
MeTaBoAIkO ZUvOpPOUO

25.2% 'AvOpeg
14.6% Tuvaikeg

Panagiotakos D.B. et al, Am Heart J. 2004 Jan;147(1):106-12.
& Obes Res. 2004 Dec;12(12):1914-20.

Avdpeg Tuvaizeg Xivoho Egaleo study 1990
7.1 (%) 7.6 (%) 7.8 (%) 5.9(%)

41-50y: 64% vs 71-80y 14.1%

Melidonis et al, Rural Remote Health 2006, 6(1):534. 2004
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INCIDENCE RATES OF TYPE 1 DIABETES IN CHILDREN, 0-14
YEARS (CASES PER 100,000 POPULATION PER YEAR)
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* Yregyhvxaipio, poro Aitog, Ocopotnto

The sweet thing about Type 1 diabetes: a cryoprotective evolutionary adaptation
Moalem S et al, Med Hypotheses. 2005;65(1):8-16.
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IF'AYKOZYAICMENH
AIMOXPAIPINH

EErr— 2 1C

A1CNow® Estimated Average
Value Glucose (eAG)
(%) (mg/dL)
(mean plazma equivalent)®

10.5 and 253 and
above above
85-104 196 — 252
7.0-84 154 - 195

0. 127 - 153
4.0-6.0 68 — 126




DCCT O¢gpancio & Emmhoneg

| =%~ Retinopathy

- Nephropathy

~&- Neuropathy
Microalbuminuria

Relative risk
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e I'vmpiCovrtog Ta enimeda oaxyd.oov Tov 0
oLaPfnTinog TEOCHOUOCEL AVOAOY(MG UE TNV
OLATOOP1] TOV, TNV EVTOOT] TS 0K 0TS TOV
arAha o avriolofpnTixn Tov Ogpamneio.
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TNV TEOAMY1] TOV ATOTEQMV ETLTAOKOV TOU
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DIABETES CONTROL
& COMPLICATION TRIAL
» 1441 tomov 1 A (DCCT)

o Evrotizomoimuevn —Xvufotix)
IvoovhivoOepameia

¢ OeQUTEVTIXOL GTOYOL OLTOOEYOIN®OY NE:
— @) 4 CUTOUETONOCELS NUEQN TS
— B) GHbA1c

e IlagaxzorlovOnon yia 6,5 €t




U vOTTO AUTOUETENOEMY 6€ TUTOV 1 dtaPnTirovg?
Minder et al

e KaOe petonon
vtoAoYioON®E
OTL EMEPEQE ULl PUElWOT
™™g HbAlc natd - 0.19%
(95% confidence interval (CI) -0.42, 0.05)

Diabetes Res Clin Pract. 2013. pii: S0168-8227(12)00522-0. doi: 10.1016/].



Multiple Injection Program: Premeal
Rapid Acting Insulin and
2-Injection Basal Insulin

Peakless / basal insulin
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Sample Physiologic Insulin Replacement Algorithm:
Premeal Rapid-Acting or Inhaled Insulin and
Bedtime Basal Insulin

Rapid-Acting or Inhaled Insulin

BLOOD GLUCOSE BREAKFAST LUNCH SUPPER BED
0-50* 5 3

51 - 100 7
101 - 150 8
151 - 200 9
201 - 250 10
251 - 300 11
301 - 400 12
OVER 400 13

Long-Acting Basal Insulin

* Treat with food first, retest, then use algorithmic dose




New Insulins

 iGLAR-300
* Deglutec
e Viaject

e Oral nanolayer encapsulation

 Afreza mucozal
e Oralyn mucozal

e Occular, Rectal, Transdermal

Ahmad, et al. Int J Diabetes Clin Res 2014,
1:1



SMART INSULIN

‘ |

" - ‘ e Glucose-responsive

" % insulin

MIT News
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This Precious Service Dog Learned

How To Save His Diabetic Owner's
2

e Elle Slalf&l diagnosed with DM1 when

e she was 8 with the constant fear that

- o) her blood sugar could reach dangerous
f///\!uf 1 levels

1 '« But 5y later, they adopted a dog named

Coach who, after nearly 2,000 hours of

3

0913013015 05:23 PM EDT training, can smell when blood sugar

levels have risen or dropped, before the
symptoms even hit

e He gets her attention by circling her
body, licking her hand or jumping onto
her lap
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Recommendations:
Glucose Monitoring (1)

« Patients on multiple-dose insulin (MDI) or
insulin pump therapy should do SMBG B
— Prior to meals and snacks
— Occasionally postprandially
— At bedtime
— Prior to exercise

— When they suspect low blood glucose

— After treating low blood glucose until they are
normoglycemic

— Prior to critical tasks such as driving

ADA. V. Diabetes Care. Diabetes Care 2014;37(supp! 1):521
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@ International Organization for
Standardizations (ISO)

o IlgoamotTtoVMeEVO ENPAVIONG 6TV CYOQA OLALGINTOTE GPOONTIS
GUOZEVTS CUTOUETONCEMS 1] 00N yia 15197

* To 2013 véa avaBemonuévn £é200061 1) ooio artd Tov AmEiALo Tov
2016 00 eivon MANOmS deoHEVTIXN

O o qVoTNEES OYETIXES AVAOEMONOELS TMV TEYVIXOV AVUIATIXDY
TE00LAYQaPMV emPANONzay Yo TV 01000wen toofinuatonv
OYETICOUEVMV UE TV EVALEINGia Xon TV ELOKOTNTA TMV
UETONOEMYV

Good accuracy is the combination
of trueness and precision.

BAD ACCURACY BAD ACCURACY GOOD ACCURACY

00
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3 International Organization for

e Standardizations (ISO)

oL véeg 00N yies ISO amottovy Yo TIHES ipaTog #ATM
tov 75 mg/dl, o1 99 (95) emavarouPavoueves petpnoeis
ULOLS OUGXEVNS Vo xvuaivovron + 15 mg/dl.

b
80 . bypeigycemia
60
’Aga ula ngayuatluﬁ Tluf] . . . /
vAurolng aipatog Tov 70 mg/dl ' A e Targezone
OLTELTON Y10, VO Elva Evag netenTie S [ - ORI
aEL0AoyNoLNOG VO OIVEL TLUES N e et A it N
070 £V00g 55-85 mg/dl. §a : bt
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g 9
ELO
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40

Centrallaboratory serum glucose (mg/dL)



A International Organization for
o Standardizations (ISO)

AvTioTor o Yo T LETONOELS TAVM 00 TA 75
mg/dl, ot 99 emavoloufavopneves HETENGELS IO
ovoxevi)c 0o oéner va folorovTaL € £va. VQ0G
TV Tov + 15 % (20) T ToaynoTiri)g

Emouévog yuo 1o enimedo yAuxrolng
180 mg/dl Tov g@yaotnoiov
avadpoeas

0 V0 0.ELOAOYN 0] NETEN TG

0o moémer vo dmoel TipéS

oo 153 ¢mg 207 mg/dl.

Meter glucose units (mg/dL)
o = @ g8 B 8 B &
- & 8 8 8 & 8 2 =8
o -+
’ ©
é‘A

Reference glucose units (mg/dL)
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@ International Organization for
h__4 Standardizations (ISO)
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HAEMATOCRIT INTEFERENCE
OF BLOOD GLUCOSE METERS

Verio2
Nova Max Plus |
GlucoFix Mio+
GlucoMen LX+
Nova Max Link
Accu-Chek Active ‘
Freedom Lite .
On Call Platinum ' ]
Ascensia Contour I
Accu-Chek Aviva |

Accu-Chek Aviva Nano —
Optium Xceed I

GlucoDr ‘
Precision Xtra
OneTouch Ultra2 I
Breeze —

TaiDoc Fora

GlucoLab |

On Call Plus —

0 10 20 30 40 50 60 70
Max observed mean hematocrit deviation (%)

J Diab Sci Technol 7(1): 179-89, 2013

80



Meters which meet the more accurate
2013 ISO standards include

e Abbott FreeStyle Optium Neo, InsuLinx

e Bayer Contour XT, Next EZ, Next USB Next
Link

e Sanofi BG Star, iBGstar

e Lifescan OneTouch Verio, 1Q, IQSync

e Menarini GlucoMen LX Plus-Areo

e Roche Accu-Chek Aviva, Nano, Expert

e Ypsomed mylife Pura, X, Unio

Blood glucose monitor manufacturers must ensure

their blood glucose meters meet the 2013 accuracy Di
iabetes.co.uk
Standards by the end of May 2016. @ the global diabetes community



To ocvothuotTo PETENOMNS
oonydoov GlucoMen &ivor To,
TEMTO TTOV TTOOEDELYUEVQ.
%O UE TNV VITOYOUPT] TN
gtougeiag motomoinons TUV

I'epuaviag, TAEOVYV TIS
oot oels xotd ISO
15197:2013.

Metontig- Touwvieg-oLaiv o
ENEYYOV ROL TTAQEYOVV
aELomotio & aoPAAELD OTLS
1OONUEQLVES LETOTOELG
OO%YAQOV.




Percentage of Blood Glucose Meter

Results Meeting ISO 15197 Criteria
for Altitude

ACCU-CHEK Aviva 94.4 %

OneTouch Ultra Easy 80.5 % Gl |

Optium Xceed 87.5 %
100 %

Journal of Diabetes Science and Technology
Volume 6, Issue 4, July 2012



EASD Press Release March 14, 2013
Avoiding a medical device disaster

Prof.r AJ. M. Boulton

+ “We want to avoid disasters similar to those
that occurred with breast implants and metal-
on-metal hip replacements,”

» “To obtain approval for a medical device in
Europe, manufacturers must be given the
Conformité Européenne (CE) mark, awarded
by so-called “Notified Bodies” (NB)

 Critics of the system say that the wide
variation in quality of NBs across Europe
means that manufacturers could target the NB
most likely for rapid approval to their device”



SKUP Scandinavian evaluation of laboratory equipment for primary health care

SKUP

GlucoMen® LX

Meter and test strips designed for glucose self-measurement
manufactured by A. Menarini Diagnostics

Report from an evaluation
organised by

SKUP

The evaluation was ordered by A. Menarini Diagnostics, Sweden

SKUP/2009/71

Phone +47 §5 97 95 02, www.SKUP.nu

NOKLUS, Box 6165, NO-5892 Bergen.

SKUP in Norway,
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S @ 1n Older Americans

Emergency Hospitalizations for Adverse Drug Effects

Table 4. National Estimates of Medications Commonly Implicated in Emergency Hospitalizations for Adverse Drug

Events in Older U.S. Adults, 2007-2009.*

Medication

Most commonly implicated medicationsy
Warfarin
Insulins
Oral antiplatelet agents
Oral hypoglycemic agents
Opioid analgesics
Antibiotics
Digoxin
Antineoplastic agents
Antiadrenergic agents
Renin—angiotensin inhibitors
Sedative or hypnotic agents
Anticonvulsants
Diuretics
High-risk or potentially inappropriate medications§
HEDIS high-risk medications
Beers-criteria potentially inappropriate medications

Beers-criteria potentially inappropriate medications,
excluding digoxin

Annual National Proportion of
Estimate of Emergency Department

Hospitalizations Visits Resulting in
(N =99,628) Hospitalization

% (95% CI) %

33.3 (28.0-38.5)
13.9 (9.8-18.0)
13.3 (7.5-19.1)
10.7 (8.1-13.3)
4.8 (3.5-6.1)
4.2 (2.9-5.5)
3.5 (1.9-5.0)
3.3 (0.9-5.8)%
2.9 (2.1-3.7)
2.9 (1.7—-4.1)
2.5 (1.6-3.3)
1.7 (0.9-2.4)
1.1 (0.4-1.8)%

1.2 (0.7-1.7)
6.6 (4.4-8.9)
3.2 (2.3-4.1)
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XTO «<ATTIKO» 2007-2012
AYXOENEIX HAIKIAX >65
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Clinical implications and economic
impact of accuracy differences among
commercially available blood glucose
monitoring systems.

Budiman et al

e Annual difference of 296,000 severe hypoglycemic
episodes from BG measurement errors for T1DM
(105,000 for T2DM MDI) patients for the estimated
U.S. population of 958,800 T1DM and 1,353,600
T2DM MDI patients, using the least accurate BGM
system versus patients using the most accurate
system in a U.S. health care system. This resulted in
additional direct costs of approximately $339
million for TIDM and approximately $121 million
for T2DM MDI patients per year.

J Diabetes Sci Technol. 2013 Mar 1;7(2):365-80.
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* Substances or Conditions
— Acetaminophen (therapeutic drug levels)
— Ascorbic acid
— Dopamine
— Fluorescein IV
— Mannitol
— Salicylate
— Therapeutic products with non-glucose sugars

* maltose, galactose, and xylose

* problem with glucose dehygrogenase
pyrrologquinoline quinone (GDH-PQQ) test
strips




GLUCOMEN LX (SKUP)

Glucose Level 3.9 mmollL 13.3 mmollL Glucose Level 3.9 mmollL 13.3 mmol/lL
Acetaminophen 7 mg/dL 35 mg/dL Tniglycerides 3000 mg/dL 2000 mg/dL
Ascorbic acid 3 mg/dL 6 mg/dL Uric Acid 9 mg/dL 12 mg/dL
Bilirubine 13 mg/dL 36 mg/dL Creatinine 1000 mg/dL 3000 mg/dL
Cholesterol 2500 mg/dL 2000 mg/dL Urea 500 mg/dL 1200 mg/dL
Dopamine 23 mg/dL 30 mg/dL Sodium Citrate 400 mg/dL 400 mg/dL
Ephedrine 4 mg/dL 4 mg/dL Sodium Heparin 3000 IU/dL 3000 IU/dL
Galactose 1700 mg/dL 700 mg/dL Fetal Bilirubin 10 mg/dL 10 mg/dL
Gentisic Acid 6 mg/dL 25 mg/dL Lactose 2000 mg/dL 3500 mg/dL
Ibuprofen 100 mg/dL 120 mg/dL Maltose 3600 mg/dL 2400 mg/dL
L-Dopa 750 po/dL 300 po/dL Xylitol 350 mg/dL 800 mg/dL
Methyl-Dopa 2 mg/dL 7 mg/dL Xylose 3000 mg/dL 3000 mg/dL
Salicylate 150 mg/dL 200 ma/dL Galactose 1700 mg/dL 700 mg/dL
Tefracycline 200 mg/dL 200 mg/dL Fructose 1000 mg/dL 1500 mg/dL
Tolazamide 100 mg/dL 240 mg/dL Mannose 800 mg/dL 1500 mg/dL
Tolbutamide 100 mg/dL 300 mg/dL Sorbitol 3000 mg/dL 3000 mg/dL
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VWhere are the problems?
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o «<HMzilO» TOULVIOV
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e Yyouetrgo »

* ATHoodougxi vygooio & Oeguouga(na




2 VUTTEQOOUOTLLO

O1L GUYYOOVES TEYVOLOYIXES ‘. mmmn
EMTOETOVY TOV OO TR0 VO @ “
T ax0Aov0ei To oo Pty Retos2socontsatr

TOV GTOV TPOCMOTAO TOV

Y MOO.

H avtouéronon tov owepnuzovn, ne
0XOTTO

TNV OVOLAOTIAY] OEVTEQOYEVI] TOOA YT
TOV EMTAOKDV, OLTTOTEAEL OVOLOLOTIXO
E0YUAELO TNG CVTLOLOPNTIXRYG
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WA/
Lol, had sometllmg IIII my finger



O POAOZ TOY ®APMAKOINOIOY
2TON TYNOY 12A

« ExTTaidcuon dianTikou oTnv opBr Awn
NG Bepartreiag

* Algpelivnon QOPUAKEUTIKWYV
aAANAETTIOpAOCEWY

« ExTTaidcuon d1aBNTIKOU O€ OUOKEUEG

« Evnuépwon yia véa TTpoiovTa
KAl UTTNPETIEC

J Am Pharm Assoc 2003, 2008:48:333-4



O POAOZ TOY ®APMAKOINOIOY
2TON TYINOY 1 2A

« EXTTQIOEUON OTO XEIPIOPO TWV PMETPNTWV
YAUKOCNG (30% AavBacuévwy TINGV o€ KaknA XpARon)

e 2U0T00N VIa TTPOPNABOEIa TOU KATOAANAOTEPOU
KAl acIOTTIOTOU JETPNTN
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