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Prevalence of Diabetes

59.5 Million 1 4 2%

. -
: increase

24.6 Million

Middie-East and North Africa (MENA)

162.6 Million ° 92%

increase
84.7 Million

South and Central America (SACA)

51.5 Million ° 4 5%

increase
35.4 Million

142%

increase
Western Pacific (WP)

2

/ m 184.5 Million ° 73%

253.8 Million o
© 8%

increase

m 106.9 Million

increase
215.4 Million

IDF Diabetes Atlas 2024 — 11th edition | www.diabetesatlas.org
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Cost of diabetes globally

589 million adults 3.4 million deaths
589 million adults {20-79 years) are living with Diabetes was responsible for 3.4 million deaths in
diabetes - 1in 9. This number is predicted to rise to 2024 - 1 every 6 seconds,

853 million by 2050

Total diabetes-related health
expenditure for adults (20—79 years)
with diabetes 2006 to 2050.
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Microvascular

Macrovascular

Emergencies
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Complications of Diabetes

Neuropathy
Nephropathy
Retinopathy

@ sease
lar disease
heral vascular disease

Diabetic ketoacidosis

\

Hyperosmolar non-ketotic coma

Hypoglycaemia
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Glucose
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Risk of coronary heart disease in T2DM

Type 2 Diabetes for >15 Years Duration Confers a Similar Risk of Fatal

351

301
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CHD as Prior CHD and No Diab
|:] Women Without History of CHD %
I women with History,0 30.0

154
13.1

8.61

4.24
3.07

11.0

7.59 (L

No DM i 6-10
Duration of DM, y

11-15 >15

20-year
follow-up of
121,046
women aged
30to 55 years
in Nurses’
Health Study

Hu et al (2001). Arch Intern Med. 161:1717-1723
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The Interheart Study

29 24 19 33 130 423 685 1829 3337
(26-32) (2-1-2-7) (1-7-21) (2-8-38) (10-7-15-8)(33-2-54.0)(53-0-88-6) (132-6-252-2) (230-2-483.9)
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Factors predicting acute MI in people with T2DM

All Patients Conditions at Baseline
Glycated hemoglobin ®  Glycated hemoglobin 5]
Systolic blood pressure @ LDL cholesterol @
LDL cholesterol @ Systolic blogd-m\esﬁ(e @
\@Y“ o
T | T T 1 R< T T T T 1 R2
0.000 0.005 0.010 0.015 0.020 0.000 0.005 0.010 0.015 0.020
Increasing Importance Increasing Importance

Rawshani A et al N Engl J Med. 2018;379:633-644
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Complications of Diabetes

Neuropathy ﬁ
Microvascular Nephropathy Qﬁ

Retinopathy
@ sease | BP
Macrovascular lar disease Glucose LDL
heral vascular disease other

Diabetic ketoacidosis
Emergencies Hyperosmolar non-ketotic coma
Hypoglycaemia
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Mortality and CVD in adults with T2DM

Death from Any Cause

Patients with type 2 diabetes

Standardized Incidence Rate
(per 10,000 person-yr)
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Matched controls

Standardized Incidence Rate
(per 10,000 person-yr)
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Standardized Incidence Rate

Death from CV Disease

ents with type 2 diabetes

400+

(per 10,000 person-yr)
:

Patients with type 2 diabetes

Matched controls

Rawshani A et al N Engl J Med 2017;376:1407-18.
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Treating people with type 2 diabetes

cost effective

Treatment 3 4Comp|ication Hypoglycqemia
~ Weight gain

~
cost effective N/ 4 SS o
~a

¥ Glucose JCompIication*
2 . .
Cardiovascular Disease
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Drugs used to treat people with T2DM
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Adapted from Kahn S, Cooper M, Del Prato S. Lancet 2014; 383: 1068-83
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anagement of people wi

Use of Glucose-Lowering Medications in the Management of Type 2 Diabetes

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGEMENT
EDUCATION AND SUPPORT; SOCIAL DETERMINANTS OF HEALTH
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Diabetes Care 2023;46(Suppl.1):S140-S157
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The cost of using a GLP-1 receptor analogue

Cardiovascular mortality

NNT NNT NNT NNT
[95% Cl] [95% Cl] 95° |] [95% Cl]
Study 12 months 24 months s 48 months
GLP-1 receptor agonists
EXSCEL** 760 [349 to = to —4279] 93 to © to —1168] 144 [66 to = to —834]
HARMONY~"' 754 [192 to = to ~391] to —
LEADER™® 396 [230 to 1437} 602 107 [63 to 370] 77 [45 to 264]
PIONEER 6™ 138 [76 to 774 _
REWIND?° 1662 [627 t 34 [239 to = to —980] 363 [137 to = to —563] 246 [93 to = to —382]
SUSTAIN 6> 1424 [159 td = to —
Cost of

ing1
preventing R7 603 200 R6 643 200 R6 163 200 R 5913 600
death from

CVvD

Lancet Diabetes Endocrinol 2020; 8: 418-35
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Where does the evidence lie?
| Age | DurationDM | NoCVD

<60 years @\@%%W_

<10 years
@ <10 years ELIXA
=10 years REWIND LEADER
SUSTAIN-6
HARMONY
EXSCEL
REWIND
AMPLITUDE-O

FREEDOM-CVO
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The majority of people with T2DM do not meet the criteria for the
GLP-1 RACVOTs

Proportion of patients with T2DM in the US population who would have met
eligibility criteria for the f v% Ts

EXSCEL LEADER SUSTAIN HARMONY REWIND
Exenatide Liraglutide Semaglutide Albiglutide Dulaglutide

Wittbrodt ET et al. Am J Manag Care. 2018;24:5146-S155; Lage MJ. Am J Manag Care. 2019;25(4):170-171 (Comment)
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\.”" Groote Schuur Hospital/lUCT

What we have learnt from the UKPDS
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UKPDS
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What we have learnt from the UKPDS

Target HbA1c + < 7%

1]

Benefit with every 1% reduction in Hb/

% Reduction in Risk

n@\e&dpom

-10 rovascular endpoint
-20

=] Cataract extraction
-30

Bl Retinopathy
-40 B Albuminuria at 12 years
-50

Macrovascular benefit at 10 years follow up

Diabetes Centre
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Median HbAlc level (%)

10

Intervention\pgriod

We Legacy Effect
\\

Extented follow-up
at 10 years

Extended follow-up
at 15 years

1 &
L B >

Difference in HbAlc #

7 i Difference in HbAlc = 0%
I 0.2t00.3%
6 — Difference in HbAlc = i
1.5% !
1
5 - :
1
1
1
1
1
I 1 1 I I I
3 5 7 9 11 13 15 17

Years from randomisation

Holman et al. N Engl J Med 2008;359:1577—-89
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Diabetes drugs and HbA1c reduction

HbA1c

Gotier

Metformin 2,000 mg -Am
Metformin 2,550 mg
Alogiptn 125 mg
Alogiptin 25 mg
Linaglptin § mg
DPPIV inhibitors ~ =Z20%07%
Sasagiptn 10 mg
Sdagiptin 100 mg
Vidagipin 50 mg
Vidagiptn 100 mg
Abighutide 30 mg
Abighutide 50 mg
Dulaghtide 0.75 mg
Dulsghutide 1.5 mg
Exenutde BID 20 ug
Exenaice QW 2mg
GLP-1 RA Exenatde QWS 2mg
Umsglitide 0.6 mg

Lisglitide 1 2 mg

H H Dapagifiosn 10 mg
SGLTZ2 inhibitors e o
Empagifiorn 25 mg
Erugiiozin S mg
Emugitiozn 15 mg
Giclazde 80-320 mg
Glimepinide 18 mg

Sulphonylureas ooz,

036

Ghybunde 1.25-20mg 147

Poghtazone 15 mg 05
. . e . Pogitazons 30 mg 083

Thiozolidinediones  Festsnessms 0%
Rosigitazone 4 mg o8y
Rosigitazone & mg an
-05 -10 1.5 -2

HbAC - Change versus Placebo (%)
Maloney et al (2019). Clinical Pharmacology & Therapeutics 105.5: 1213-1223.
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UKPDS: 24-year follow-up

Any diabetes-related end point Microvascular ?feg i\ Myocardial infarction
N

1.0+ 1-0 =
//- =
€ 084 p=0015 —~ & p<0,0001 £ 08 p=0002
: O :
£ 064 £ £ 064 v
= E 3 ,/
= P c ”
-] 3 S
§ 044 = & 04+ /
: : : g
£ 024 o £ 024 ~
0 T T - 1 0 T T T 1
0 10 20 30 40 0 10 20 30 40
Number at risk Number at risk Number at risk
Conventional therapy 1138 685 187 47 0 Conventional therapy 1138 864 334 119 1 Conventional therapy 1138 868 388 161 2
Sulfonylurea orinsulin 2729 1714 487 143 4 Sulfonylurea orinsulin 2729 2130 879 349 9 Sulfonylurea orinsulin 2729 2134 987 429 10
—— Conventional therapy

Diabetes Centre
Groote Schuur Hospital/UCT

— Sulfonylurea or insulin

Adler et

al (2024). Lancet; 404: 145-55
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Sequential treatment approach promotes therapeutic inertia
and delayed achievement of targets

Adding
insulin

Glycemic burden

Having suboptimal glycaemic control for many years can lead to “dramatic consequences for the individual in terms of
quality of life, morbidity and mortality™

Glycaemic burden drives the risk of developing disease-related comorbidities*

. . t . 1 7.0%. 37.5% or 28.0%: 1. Khunti K, et al. Diabetes Care 2013;36:3411-7
1Retrospect|ve cohort analyses; Forom time when HbA1c was 27.0%, 27.5% or 28.0%; 2. Khunti K, et al. Diabetes Obes Metab 2016:18:401-9
From time when HbA1c was 27.5% 3. Reach G, et al. Diabetes Metab 2017;43:501-11

GLP-1 RA, glucagon-like peptide-1 receptor agonist; OAD, oral antidiabetic drug 4. Del Prato S. et al. Int J Clin Pract 2010:64:295-304
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Achieving HbA1c targets

Delayed treatment intensification reduces the likelihood of
patients with T2DM achieving target HbA.

\_~ g\\_//
Among people with T2DM who intensifi after herapy failure, the likelihood of achieving
glycaemic control was:

@ 22%
LOWER 28%

in intermediate intensifiers LOWER

in late

(12 to <24 months after : o
intensifiers

monotherapy failure)

(24 to <36 months after
monotherapy failure)

vs early intensifiers
(<12 months after monotherapy failure)

Desai et al (2018). Diabetes Care. 41(10):2096-2104; Levin et al (2016). Drugs Clin Ther. 38(1):110-121

0 Diabetes Centre

Groote Schuur Hospital/UCT
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RR based on HR vs HbA1¢ < 6.5 % in the first year * significant

Early diabetes control is important

Poor glycaemic control in the first year leads to increased risk of micro/macrovascular events and death

1 <6,5%

v

Relative risk of event vs HbA
in first

140

120

100

40

20

@ ®6.5% to <7.0%
17.0% to <8.0%
= 8.0% to <9.0%

% 29.0% Cohort stu_dy of mane_:ged care
patients with newly diagnosed
type 2 diabetes and 10 years of
survival (1997—2013, average
follow-up 13.0 years, N = 34 737)

Microvascular events Macrovascular events Death

Laiteerapong N, et al. Diabetes Care. 2019;42(3):416-426

Diabetes Centre
Groote Schuur Hospital/UCT
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Comparison of CV/death outcomes non-insulin therapies
R
Sulphonylureas UKPDS APAANGS UKPDS

SAVOR

T EXAMINE
DPPIV inhibitors TEC \
I
LEAD LEADER LEADER LEADER
HARMONY
GLP-1 receptor SUSTAIN-6

PIONEER 6 PIONEER 6

agonists s
REWIND
AMPLITUDE-O
SGLT-2 inhibitors EMPAREG EMPAREG EMPAREG
CANVAS CANVAS
Thiozolidinediones ProActive
. UKPDS UKPDS
Insulin -
Origin

Diabetes Centre
Groote Schuur Hospital/UCT
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C VS rNSK 1IN the

Glycemic Control, Preexisting Cardiovascular Disease, and Risk of
Major Cardiovascular Events in Patients with Type 2

i es
Mellitus: Systematic Review With Meta-Analysisof Cardiovascular
Outcome Trials and Intensive Glucose Coritreb
ted Katheri

Dario Giugliano, MD; Maria Ida Maiorino, MD, PhD; Giusep%&j sposito, MD, PhD
: % \k S &

HRoﬂm
08
|

0.6
1

04

T T T T 1
0.0 0.2 04 06 08 1.0

HbA,. reduction

J Am Heart Assoc. 2019;8:e012356
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Glucose lowering

“s ® Glucose-lowering drugs or strategies, atherosclerotic
cardiovascular events, and heart failure in people with or at
risk of type 2 diabetes: an updated systematic review and
meta-analysis of randomised cardiovascular outcome trials

Int

GLP-1 RA

TZDs

SGLT2

inhibitors

Diabetes Centre
Groote Schuur Hospital/UCT
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Medical Nutrition Therapy (MNT) and HbA1c reduction

Variety
Low carbohydrate, Mediterranean; low fat, low\glycaemic index
Science of medical nutrition therapy continues to evolve
Can achieve an HbA1¢ reduction:
* Type 1 diabetes'\1.0-1.9%
* Typel2 diabetes 0.3-2.0%
* Individualise MNT
« All people with diabetes should be referred or receive education on
MNT

Franz et al (2010). J Am Diet Assoc. 110(12):1852—89; Franz et al (2017). J Acad Nutr Diet. 117:1659-1679

‘ Diabetes Centre
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Exercise and HbA1c¢ reduction

Effects of exercise training and physical activity advice on HbAlc in people
with type 2 diabetes: A network meta- analy51 of é\f%omlzed
controlled trials

) X\/ -
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Self-management interventions and HbA1c reduction

Effectiveness and safety of self-management interventions for improving glycemic
control and health-related quality of life among adults with type 2 diabetes mellitus in
sub-Saharan Africa: a systematic review and meta-analysis

e 2699 records, included 18 RCTs

* broad self-management education programs, peer support, exercise interventions with
education, nutrition education, educational text messaging, and blood glucose self-
monitoring support

Intervention Control Mean Difference
Study Mean SO Total Mean SD Total Weight, IV, Random, 95% CI
Dava2071 -4 105 54 2 1.7 54 - 3882% -1000(-14.19,-581]
Debussche 2018 B6 234 70 91 226 T e 11.83% -500([-12.59, 2.59]
Gathu 2018 3 207 55 78 191 4 e 10.68% -500(-13.01, 301)
Muchini 2016 82 203 41 89 203 4 - - — 8.84% -700(-15.79. 1.79)
Muchin 2021 84 137 39 90 134 38 — 18.63% -600(-12.05. 0.05)
Ng'ang'a 2042 54 176 38 64 26 35 - ’ 64/% -1000([-20.27, ©.27)
Thuita 2020 22 95 48 8 206 46 _— . 4.78% -1400(-25.95, -2.05)
Total (95% CI) 345 326 -— 100.00% -806([-1067, -544)

Heterogenety. T/ =0, x' =359, df=6 (P=0.731) F=0
Tust for overall effect: Z=.6.05 (P=0)

Favours [Intervention] Favours {Contro/}

* No HbA1c reduction at 12 months Carter et al (2024). JBI Evid Synth. 22(9):1715-1788

Diabetes Centre
Groote Schuur Hospital/UCT
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STENO-2 Study

Conventional Intensive

Reduction in Mortality at 13.3 years

Haemoglobin A4 (%)
F-s-cholesterol (mmol/l)

§
F-s-triglycerides (mmol/l) ol _
Systolic BP (mm Hg) F] i’ s 3 _‘ .
Distolc 5P (i i) N i ==l g
ACE:i irrespective of BP Y 1 'H;"' £, [l.[ll.;‘ l

Aspirin, primary prevention

Years of follow-up Years of follow-up

Reduction i licati t/7.8
eduction in complications a years Life years gained at 21 years

® Relative risk
v Variable (95% C1) p value
c
ai | - I
| : z
@ snopatty T g
g | g a —
- e E 7
! ) > 1
E - P ’ o -
8 ‘ o = f’ B -~
en or ® o it
c g - > £ '
e — E tomarve H gt
E = 3 o - 2
(- SR . — e = e e e P e e P 2 el >
Months of follow-up Years since randomisation Years since randomisation
Intensive Conventional
therapy therapy
No. at risk better better

N Engl J Med 2003;348:383-93; N Engl J Med 2008;358:580-91; Diabetologia 2016. 59:2298-2307
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Many patients with diabetes are NOT at target HbA1c

National Health and Nutrition Examination Survey (NHANES) cross-sectional data from 2005 to 2016

o

Figure 1. Cascade of Diabetes Care in the United States for 2005-2016 0\ )\ \\
~ \¢ 0

100+ \( \&
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2 404
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n- |28 | L aal
Diagnosed Linked to Glycemic Control BP Control Cholesterol Nonsmoker Combined BC Combined ABC  Combined ABCN

Diabetes Care Control Control Control Control

{Composite Control)

BC= BP and cholestrol
ABC=HbA1c, BP and cholesterol
ABCN= HbA1c, BP, cholesterol and non-smoker

JAMA Intern Med. 2019;179(10):1376-1385
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Glucose lowering and CVD

Relative risk reduction in 3P-MACE and CV death with GLDs Secondary prevention with statins in patients with diabetes

SGLT2 inhibitors GLP-1 RAs ~_Meta-analyses

Trial EMPA-REG CANVAS AMPLITUDE-O LEADER SUSTAIN-6 REWIND PIONEER-6
OUTCOME Program
N 7.020 10,142 4,076 9,340 3,297 9,901 3,183

0 1 T
LLAR]
=20 -14

/]
o
-50

Sx RCTs 1.%.% 3x RCTs' LIPID

2,147 1,077

A

@
o
1

Relative risk reduction (%)

Relative risk r
A
o
A

L

o
o
L

50 -
€ (4P-MACE| pg-0)\ \[ICV death =1 60 - [l cHD death or nonfatal MI [JCHD death
Reductions only diabetes CVOTs with statistically significant benefit

NNT with GLDs

NNT with cardiorenal therapies

Empagliflozin Liraglutide Semaglutide Empulﬂuln
EMPA-REG OUTCOME LEADER SUSTAIN-6 EMPA-REG OUTCO!

R1 235 000 R4 480 750 R2 662 180 R765 000 R33 600 R149 400 R855 000
Davies et al (2022). Cardiovascular Diabetology 21:144

Aspirin in prior Ml or Statins in known CAD Antihypertensive
stroke or stroke therapy

in 3.1 years to 50 in 2 years to 83 in 5 years to 125 in 5 years to
prevent one prevent one prevent one prevent one
U death LU 3P-MACE NNT EGEET) NNT EGEEN)

in 3.1 years to
prevent one
LI 3P-MACE

in 3.8 years
to prevent
LU one 3P-MACE

in 2 years to
prevent one
3P-MACE

Q Diabetes Centre

Groote Schuur Hospital/UCT
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Summary

HbA1c reduction towards an |nd|V|duaI|zed tar mains the most
important part of managing a person — drugs, MNT,

exercise

| ﬁ\()) \\\ /”

HbA1c reduction as e@% possible

| N\ \V
Multifactorial in é@h&n is important, especially blood pressure and
LDL lowerin

Use the cheapest drugs available in your country with proven
benefits such as metformin, gliclazide MR, pioglitazone, insulin

Place for everything - individualise therapy, cost IS important

Diabetes Centre
Groote Schuur Hospital/UCT
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Thank you for listening
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