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The Problem

Diabetes is prevalent,
It hurts,

It Kills.

But we have not been able to stop it to date!
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Life expectancy is reduced by ~ 15 years in diabetes patients with
previous CVD
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Diabetes: A global emergency
Number of people with diabetes worldwide and per region in 2019,2030 and
2045 (20-79 years)

North America & Caribbean

EI3 63 million 1\
EIEID 56 million !
EI5) 48 million

South & Central America

EXD 49 million /T\ 55% ‘

EED 40 million

(WORLD

EI3 700 million
EED 578 million
EI5) 463 million
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ﬂ%EE million

33%

increase

increase

Africa
E 47 million
EED 29 million

T

€95 19 million
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143%

increase

IDF 2017
5 million individuals with DM
' Prevalence 8.9%

SUEFNCD 2011
11.4% adult population have DM
35% increase since 2005

Projection
By 2030 9.2 million people with DM

Middle East & North Africa
EZD 108 million ,l\ 96%
ELEER 76 million | increase
ETE) 55 million

[T HNumber of people with diabetes

worldwide and per IDF Region in
2019, 2030 and 2045 (20-79 years)

Europe

EZD 68 million 1\ 15%
EIED 66 million | increase
EIED 59 million

South-East Asia

EIS 153 million T 74%
EED 115 million ! increase
EI™ 88 million

Western Pacific
EZD 212 miillion 1\ 31%
EZD 197 million ! increase

ET 163 million :
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Number of deaths due to diabetes in adults (20—79 years) by age and % o
sex in 2019

Every 8 seconds a person
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Estimated total number of adults (20—79 years) with diabetes in 2019

B <100thousand

B 100-<500 thousand
B 500 thousand —<1 million
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Number of adults (20—79 years) with undiagnosed diabetes by country in

2019
-‘5", .j.."?"f‘

B -5 thousand

I 50250 thousand

B 750500 thousand
B0 thousand—<5 million

B 5 <10 milllion

. 210 million

. Mo estimates made
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Estimated total number of adults (20—79 years) with diabetes in 2019,

2030 and 2045

At a glance 2019 2030 2045
[ ] ® ®

Total world population 77 billion 8.6 billion 9.5 billion
Adult population (20-79 years) 5.0 billion 5.7 billion 6.4 billion
Diabetes (20-79 years)
Global Prevalence 9.3% 10.2% 10.9%
Number of people with diabetes 463.0 million 578.4 million 700.2 million
Number of deaths due to diabetes 4.2 million - -

Total health expenditures for
diabetes'

USD 760.3 billion

USD 824.7 billion

USD 845.0 billion

Hyperglycaemia in pregnancy (20-49 years)

Proportion of live births affected 15.8% 14.09" 13.3%!
Number of live births affected 20.4 million 18.3 million 18.0 million
Impaired glucose tolerance (20-79 years)

Global prevalence 75% 8.0% 8.6%
Number of people with impaired 373.9 million 453.8 million 5484 million
glucose tolerance

Type 1diabetes (0-19 years)

Number of children and adolescents 110,00 - -

with type 1 diabetes

Number of newly diagnosed cases 128,900 - -
each year

i Health expenditures for people with diabetes are assumed to be on average two-fold higher than people without diabetes.

il Age-adjusted prevalence.

If current trends continue,
700 million adults
will have diabetes by 2045.

The largest increases will take place where
economies are moving from low- to
middle-income status.
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Total diabetes-related health expenditure for adults (20—79 years) with
diabetes

800

b e
500 _
400 _—

300 _—

200
100

USD billion

2006 2007 2008 2009 2010 20171 2012 2013 2014 2015 2016 2017 2018\2019
Year
‘an e ) [an

DIABETES
12

IDF Diabetes Atlas | 9.edition
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Contents available at ScienceDirect

Diabetes Research )
and Clinical Practice ‘@

journa Il homepage: www.elsevier.com/locate/diabres

2005—-2011

International
Diabetes
Federation

Trends in the prevalence of diabetes and impaired
fasting glucose in association with obesity in Iran:

Alireza Esteghamati®”, Koorosh Etemad ", Jalil Koohpayehzadeh?,

ereshteh Asgari”, Mostafa Mousavizadeh ¢, Ali Rafei”, Elias Khajeh °,
Mohamadreza Neishaboury ¢, Sara Sheikhbahaei “, Manouchehr Nakhjavani “

\N‘Iehrshad Abbasi“, Alipasha Meysamie“, Sina Noshad “,
F
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In about one-fourth, diabetes, was undiagnosed.

The prevalence of diabetes was higher in:

* Women (12.8%) than in men (9.9%)
* Urban (12.6%) than in rural (7.6%) residents

The prevalence of IFG: 14.6 %

2005 to 2011: 35% increase in the diabetes prevalence rate

11.4% (95% Cl, 9.9-12.9) of Iranian adults aged 25-70 yrs had diabetes.

Esteghamati A, et al.Diabetes Res Clin Pract 2014;103:319-27.
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What Do We Have for Treatment of T,DM?
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Sixty years of HTN and T2DM medications in USA

Oral agents and non-
insulin injectable
drugs

Lifestyle interventions
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Sixty years of HTN and T2DM medications in USA

Number of Medication Classes

F—— Renin-

SGLT-2
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Courtesy of Silvio Inzucchi, MD, Yale University
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Significant Therapeutic Advances in Diabetes Care Over Past 20 Years

[ T SGLT-2
5 : Inhibitor
Il Diabetes Care
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Treatment of Diabetes

No medication 14.4% Insulin only 14.0%

Insulin and oral medication
/ 14.7%

Oral medication only
56.9%
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National Diabetes Information Clearinghouse. National Diabetes Statistics, 2014. Available at: http://diabetes.niddk.nih.gov/dm/pubs/statistics/



AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
AMERICAN COLLEGE OF ENDOCRINOLOGY

Pharmacologic AACE/ACE COMPREHENSIVE

TYPE 2 DIABETES
Approaches to MANAGEMENT ALGORITHM

Glycemic Treatment
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Diabetes Management Algorithm, Endocr Pract. 2020;26(No. 1) 9



GLYCEMIC CONTROL ALGORITHM

INDIVIDUALIZE For patients without concurrent serious For patients with concurrent serious
GOALS A1 c 56'5% illness and at low hypoghycemic risk A1 c }6'5% illness and at risk for hypoglycemia

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)

INDEPENDENT OF GLYCEMIC CONTROL, IF Entry A1C 27.5% - 9.0% DR (C Entry A1C >9.0% AND/OR LA GLP1-RA
Entry A1C <7.5% DUAL THERAPY'
, =

v EER
MONOTHERAPY!.2 Independent of

SYMPTOMS

NO YES
Metformin i I
v control, if th D DUAL INSULIN
W GLPi-RA - established T A Therapy +
— ASCVD or high E A SU/GLN Other
ff risk, CKD 3, or Basal Insulin OR Agents
I HFrEF, start LA SureLn g A Ly
v DPP4i GLP1-RA or Basal Insulin v DPP4i K TRIPLE
] . m Therapy
TZD SGLT2i with v Colesevelam v~ Colesevelam
I proven L
v AGi U ey, v Bromocriptine QR Y Someaine® - ADD OR INTENSIFY
A SU/GLN v AGi e INSULIN
= Refer to Insulin Algorithm
P — MET | e
2 If ot at goal in 3 months, proceed to next | or other agent A Use with caution . .
R 35 eage 5 chronk Kcay o asta: HFYEF  haare flle whth rachscnd ajecton acson; LA = kong-aeing a24 hour duraten O Ij I dl
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Diabetes Management Algorithm, Endocr Pract. 2020;26(No. 1) 20



Pharmacologic
Approaches to
Glycemic Treatment

AMERICAN DIABETES ASSOCIATION

STANDARDS OF
MEDICAL CARE
IN DIABETES—2021
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Pharmacologic Approaches to Glycemic Management:
Diabetes Care 2021;44(Suppl.1):S100-S110.
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® Established ASCVD
|- Indicators of high

DAndicators

ASCVD risk (age 255
years with coronary,
carotid, or lower-oxtremity
artery stenosis >50%,
or LVH)

EITHER/

GLP-1
RA with
proven

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose
agents demonstrating
CV benefit and/or safety

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa'

= TZ20?

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

| = sU

CONSIDER INDEPENDENTLY OF BASELINE A1C.

INDIVIDUALIZED A1C TARGET,

+CKD . 2 .
COMPELLING COST IS A MAJOR
- ISSUE"*
Particularly HFrEF — l American
L (LVEF <45%) ~ - su+ TZD%
‘ = | Rlabet_es_
PREFERABLY "',j‘f‘ ® SSOCIatlon ® 1 A1C above target ]
( SGLT2i with proven 1 o o Pr=rv o oe ' S 2
benefit in this R -
population®5” [T T T ) ) . su
\ ) — m; Indicators of high ASCVD risk
| (age>55 years with coronary, carotid or lower m.......,f/ ]
extremity artery stenosis >50%, or LVH) ¥
basal insulin
e isition cost
For patients with T2D < 5 I quadruple therapy recuired. a::"
and CKD? (e.g., eGFR | ., er e adciton of sU+ OR basai nsuiin: S eGien with kowost A o Consider ather therapies

<60 mL/min/1.73 m?) and
thus at increased risk of
cardiovascular events

weight gain

Choose later generation SU with
i PREFERABLY

lower risk of hypoglycemia
Consider basal insulin with lower risk of hypoglycemia®

DPP-4i (if not on GLP-1 RA)

e demonstrated CVD safety
wer risk of hypoglycemia; R
/ safety to DPP-4i GELF-1 SELTEI
arfes by region and individual agent FA with with
»GFR for initiation and continued use [ErOieE proaen
have shown reduction ‘-’l"ﬂ:! . VD
ssion in CVOTs. Canaglifiozin and Exryadit Bl
outcome data. Dapaglifiozin and . =

based on weight neutrality
oven bensfit means it has label indication of “\gf
reducing heart failure in this population
8. Refer to Section 11: Mici dar Cc tions and Foot Care If DPP-4i not tolerated or

contraindicated or patient already
on GLP-1 RA, cautious addition of:

- SU* - TZD? - Basal insulin

9. Degiudec / glargine U-300 < glargine U-100 / detemir < NPH Insulin
. 10. Semagiutide > liragiutide > dulagiutide > raticde > lixi ticks
11. if no specific comorbidities {i.e., no established CVD, low risk of

hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)

/2. Consider country- and region-specific cost of drugs. In some
countries TZDs= are relatively more expensive and DPP-4i ars

these b
dications.

+ Acti S

gl . ring

e new dlinical considerations regardiess of background

* Most patients enrolied in the relevant trials were on metformin at baseline as
ing th



FIRST-LINE Therapy is Metformin and Co

INDICATORS OF HIGH-RISK OR ESTABLISHED A

4

CONSIDER INDEPENDENTLY OF BASELINE A1¢
INDIVIDUALIZED A1C TARGET, OR METFORMIN U

. 4

+ASCVD/Indicators
of High Risk

= Established ASCVD

= Indicators of high
ASCVD risk (age =55
years with coronary,
carotid, or lower-extremity
artery stenosis >50%,
or LVH)

If further intensification
is required or patient is
unabile to tolerate GLP-1
RA and/or SGLT2i, choose

agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa'

- TZD?

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

= SU*

oM

n

Proven CVD benefit means it has label indication of reducing CVD events
Low dose may be better tolerated though less well studied for CVD effects
Degiludec or U-100 glargine have demonstrated CVD safety

Choose later generation SU to lower risk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i

Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of @GFR for initiation and continued use

NP

Particularlty HFrEF
(LVEF <45%)

b

COMPELLING NEED TO

COMPELLING NEED TO MINIMIZE MINIMIZE WEIGHT GAIN O COSTIS A MAJOR
HYP ISSUE"*
OGLYCEMIA PROMOTE WEIGHT LOSS
DFP-4i GLP-1 RA SGLTZ TZD sy TZD
HAaIG HAIC Ifaic HAIC
above above above above if A1C above target
_ GLP-1 RA SGLT2i
SGLT2i SGLT2i OR oR ot raa | TZO e
OR OR DPP-di DPP-di a4 T good efficacy
TZD TZD OR OR o
TZD GLP-1 RA
*l  A1C above target
I A1C above target Lk
) If quadruple therapy required,

Continue with addition of other agents as outlined above

For patic

i A1C above target

6. Empagiifiozin, canagiificzin, and depagiifiozin have shown reduction
in HF and to reduce CKD progression in CVOTs. Canaglifiozin and
dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagiificzin have primary heart fallure outcome data.

Consider the addition of SL* OR basal insulin:

» Choose later genaration SU with
lower risk of hypoglycemia
» Consider basal insulin with lower risk of hypoghycemia®

or SGLTH andfor GLP-1 RA not
tolerated o contraindicated, usa
reginmeen with lowest risk of
wialght gain

PREFERABLY

DPP-4i # ot on GLP-1 RA)
based on weight neutrality |

If DFP-di not tolerated or

contraindicated or patient alraady
on GLP=1 Ra, cautious addfion of;

+ SLF -« TAF + Basal insulin

insulin therapy basal Insulin
with bowest soquisition cost

OR
Caonsider other therapses
based on cost
ical iderations regardh of background

| were on metformin st baseline as



Estimated average glucose

Al1C (%) mg/dL* mmol/L

5 97 (76-120) 5.4 (4.2-6.7)
6 126 (100-152) 7.0 (5.5-8.5)
7 154 (123-185) 8.6 (6.8-10.3)
8 183 (147-217) 10.2 (8.1-12.1)
9 212 (170-249) 11.8 (9.4-13.9)
10 240 (193-282) 13.4 (10.7-15.7)
11 269 (217-314) 14.9 (12.0-17.5)
12 298 (240-347) 16.5 (13.3-19.3)

Data in parentheses are 95% Cl. A calculator for converting A1C results into eAG, in either mg/dL or
mmol/L, is available at professional.diabetes.org/eAG. *These estimates are based on ADAG data
of ~2,700 glucose measurements over 3 months per A1C measurement in 507 adults with type 1,
type 2, or no diabetes. The correlation between A1C and average glucose was 0.92 (6,7). Adapted from

Nathan et al. (6).

Diabetes Care Volume 43, Supplement 1, January 2020
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Approach to individualization of glycemic target

Approach to Individualization of Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

More stringent &= A1C 7% == |ess stringent

ow high

s|qelipow jou Ajjensn

newly diagnosed long-standing
]ong short
absent few / mild severe

absent few / mild severe |
highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available limited

a|qelipow Ajje1usiod

Diabetes Care Volume 43, Supplement 1, January 2020
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ESC GUIDELINES
@ E S C European Heart Journal (2019) 00, 1—69 - GQ’&

European Society doi:10.1093/eurheartj/ehz486 : YEARS =
of Cardiology . ®
\ ity

2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in
collaboration with the EASD

The Task Force for diabetes, pre-diabetes, and cardiovascular
diseases of the European Society of Cardiology (ESC) and the
European Association for the Study of Diabetes (EASD)

DIABETES
European Heart Journal 2019; 00, 169 26
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Cardiovascular risk categories in patients with diabetes!
Very high risk Patients with DM and established CVD

or other target organ damage®

or three or more major risk factors®

or early onset T1DM of long duration (>20 years)
Patients with DM duration >10 years without tar-

get organ damage plus any other additional risk

factor
Moderate risk | Young patients (T1DM aged <35 years or T2DM
aged <50 years) with DM duration <10 years,

©ESC 20

without other risk factors

CV = cardiovascular; CVD = cardiovascular disease; DM = diabetes mellitus;
T1DM = type 1 diabetes mellitus; T2DM = type 2 diabetes mellitus.

*Modified from the 2016 European Guidelines on cardiovascular disease preven-
tion in clinical practice.”

PProteinuria, renal impairment defined as eGFR <30 mL/min/1.73 m2. left ventric-
ular hypertrophy, or retinopathy.

“Age, hypertension, dyslipidemia, smoking, obesity.

c\bhici

1-Piepoli, Massimo F., et al. "2016 European Guidelines on cardiovascular disease prevention in clinical practice: The Sixth Joint Task Force of the European Society of Cardiology and Other Societies oDr!’%BarE(;li-g\%scular
Disease Prevention in Clinical Practice (constituted by representatives of 10 societies and by invited experts) Developed with the special contribution of the European Association for Cardiovascular Prevention & 27

Rehabilitation (EACPR)." European heart journal 37.29 (2016): 2315-2381.



A Type 2 DM - Drug naive patients B T}'[JE 2 DM - On metformin

ASCVD, or high / very high

+ CV risk (target organ damage - ASCVD, or high / very high
or multiple risk factors)? :
+ CV risk (target organ damage =
or multiple risk factors)®
If HbA,. above target If HbA . above target Continue Metformin
l | Monotherapy
Add Metformin orp4i | [ GLP-1 RA SEETFlﬂ 7D ‘ If HbA,. above target If HbA, . above target
\ o ) adequate \

i LT

Continue with addition of other agents

as outline: as outlined above .
If HbA . above target If HbA | above target

) ! %
Y
. Consider the addition of SU OR ] | Consider the addition of SU OR 8
basal insulin: basal insulin: <
* Choose later generation SU with lower * Choose later generation SU with lower n
risk of hypoglycaemia risk of hypoglycaemia (2’4
+* Consider basal insulin with lower risk + Congider basal insulin with lower risk e : 6
of hypoglycaemia of hypoglycaemia ‘ \ I I .
DIABETES :
European Heart Journal 2019; 00, 169 28 n_':



Heart failure and diabetes?

Key messages

e Patients with pre-DM and DM are at increased risk of devel-
oping HF.

e Patients with DM are at greater risk of HF with reduced ejec-
tion fraction (HFrEF) or HF with preserved ejection fraction
(HFpEF); conversely, HF increases the risk of DM.

e The coexistence of DM and HF imparts a higher risk of HF
hospitalization, all-cause death, and CV death.

e (uideline-based medical and device therapies are equally
effective in patients with and without DM; as renal dysfunc-
tion and hyperkalaemia are more prevalent in patients with
DM, dose adjustments of some HF drugs (e.g. RAAS block-
ers) are advised.

e First-line treatment of DM in HF should include metformin
and SGLT2 inhibitors; conversely, saxagliptin, pioglitazone,
and rosiglitazone are not recommended for patients with
DM and HF.

1-Lars R, Anker SD, Christian B, Francesco C, Nicolas D, Christi D, Javier E, Hammes HP, Heikki H, Michel M, Nikolaus M. ESC Guidelines on diabetes,
pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD.
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KDIGO 2020 CLINICAL PRACTICE GUIDELINE FOR
DIABETES MANAGEMENT IN CHRONIC KIDNEY DISEASE

I ® ! [ ]
DIABETES
Kidney Int. 2020; 98(4S): S1-S115 30




5 Lifestyle therapy

29 First-line

eg - therapy

comorbidities, eGFR, and cost
3 additional drug therapy as (PP inhibitr] | nsulin | - Includes ptients vith <GFR
o d for al . trol < 30 ml/min per 1.73 m* or
%l neededforglycemic con | Sulforylurea | TZD. | trested with cialyss

Kidney Int. 2020; 98(4S): S1-S115



KDIGO Guideline:
SGLT2 Inhibitors and Metformin Combination Are Recommended for T2D

and CKD'

KDIGO Guideline Practical Recommendations’

* Most patients with T2DM, CKD, and eGFR > 30ml/min per 1.73 m? would benefit
from treatment with both metformin and an SGLT2i’

* Treating patients with T2DM, CKD, and an eGFR > 30 ml/min per 1.73 m?* with an
SGLT2i’

* Once an SGLT2i is initiated, it is reasonable to continue an SGLT2i even if the eGFR
falls below 30 ml/min per 1.73 m?, unless it is not tolerated or kidney replacement
therapy is initiated’

1- Kidney Int. 2020; 98(4S): S1-S115. DIABETES

KDIGO: Clinical Practice Guideline for Diabetes Management in Chronic Kidney Disease;



In the era of growing number of diabetes medications and new data, we should
consider the below factors to select the proper component for each individual

patient:

[ Effectiveness J [ Safety profiles J [ Side effects J
. Cardiovascular Our experience
Extra-glycemic effects [ effects J in handling

[ Availability ] Patient preference [ Cost J
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