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Diabetes och hjartkarlsjukdom

1. Epidemiologi, prevalens och incidens



Global diabetes prevalence Prevalence increases in Sweden

Yr 2001 151 million - 4.6%

Yr 2021 7 milli - 10.5% .
o o 0 60% increase T2DM yr: 2006-2013
Yr 2045 783 million - 12.2% ?? 0

%
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Around 45% with diabetes are undiagnosed!
“Urgent need to improve ability to diagnose
o people with diabetes and provide early care!” . .

Numbers by year in millions

2006 2007 2008 2009 2010 2011 2012 2013 Year

IDF Atlas, 10t edition, 14" November 2021

14 November — World diabetes day, birthday of Banting Norhammar et al. Diabetologia 2016;59:1692-1701



Hyperglycaemia in pregnancy
This IDF Diabetes Atlas 10th edition

One of new highlights in IDF 10t Atlas

“This IDF Diabetes Atlas 10th edition also shows that hyperglycaemia in
pregnancy affects approximately one in six pregnancies”

1/6 HYPERGLY CAEMIA

B Pregnant women with gestational diabetes can have babies that are large for
gestational age, increasing the risk of pregnancy and birth complications for
the mother and baby

Child <:i|_| L Mother
1.
2

1. Large babies, birth defects Birth complications

Birth complications Increased preeclampsia
First days hypoglycaemia risk 3. Future risk for mother
Future diabetes risk at risk for diabetes and CVD

= 20



Incidens av diabetes - globala trender ar stabila eller sjunkande
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Diabetes och hjartkarlsjukdom

1. Epidemiologi, prevalens och incidens
2. Kardiovaskular risk —trender och dagslaget



Favorable all-cause mortality trends globally latter decades
Sweden 1998-2013, CV-mortality decreases, all-cause level off?
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National Diabetes Registry Sweden 1998-2012, T2DM n=457,473, and matched controls



Hjartkarlkomplikationer vid typ 2 diabetes -2-faldigt okad risk for

hjartsvikt och hjartinfarkt

Risk jamfért med populationen i Sverige 2006-2013
Lakemedelsbehandlad typ 2 diabetes ar 2013, n=352,436

Diabetologia
DOI 10.1007/s00125-016-3971-y

ARTICLE

Incidence, prevalence and mortality of type 2 diabetes
requiring glucose-lowering treatment, and associated risks

of cardiovascular complications: a nationwide study in Sweden,
2006-2013

Anna Norhammar™? « Joh 2 5
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Norhammar et al. Diabetologia 2016;59:1692-1701



Trender | hjartkarlkomplikationer 1 USA 1995 till 2015
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Risk for hjartsjukdom aven nedom diabetesgrans
N=279 290, (14 814 fall).

Justerade hazard ratios

Fasting blood glucose Number of Number HR (95% CI)
concentration participants (%) of cases

Known diabetes at baseline
>7 mmol/L 13 122 (4.7%) | 186 —a— 2.36 (2.02-2.76)
<7 mmol/L 5807 (2.1%) 380 —— 1.61 (1.42-1.82)

No known diabetes at baseline

>7 mmol/L 7240 (2.6%) 452 — .78 (1.56-2.03)
6.1 to <7 mmol/L 19 607 (7.0%) 1 011 - - .17 (1.08-1.26)
5.6 to <6.1 mmol/L 32008 (11.5%) | 631 B .11 (1.04-1.18)
3.9 to <5.6 mmol/L® 185 590 (66.5%) 9508 —- .00 (0.95-1.06)
<3.9 mmollL 15916 (5.7%) 646 —tm— .07 (0.97-1.18)
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| T | «

08 | 2 4 %

Ref; a collaborative meta-analysis of 102 prospective studies. Lancet 2010;375:22152222.



Development of type 2 diabetes

,D_

Prediabetes iabetes

Insulin resistance

Insulin production

Fasting blood glucose

7’
-
- -
Macrovascular - Microvascular
complications —— complications
€ Years 10 = ~ . . . . . .
Time decades Typical time-point for diagnosis of diabetes

Laakso M, Kuusisto J. Eur Heart J Supplements 2003;5:B5-B13



Lifestyle and metformin prevents diabetes

Patients

n=3234
M=1043,F=2191
—— Age 51+11; BMI 34+7; IGT

., 2002 MUMEER &

VOLUME 246 FErRRUARY

ABSTRACT YTE 2 diabe
Backaronnd  Type 2 diabetes affects app mxirmata- '“3”"_”5“|“1"-1
by & parcant of adults in the United States. Some risk d SCTIONS, COSLE
factors — elbvated plasma glucose concentrations in mately 8 percent of aduls in the United

the fasting state and aftar an oral glucose load, ovar- States.! Treatment prevents some of s devastating
waight, and a sedentary lifestyle — are potertially | complications22 bur does not uspally restore nonmo-
revarsible. We hypothesized that modifying these | slyeemia or eliminare all the adverse consequences.
factors with a lifestyle-intervantion program or the [ The digancsis is ofien delaved until complications are

(DPP N Engl J Med 200Z; 346:393) ™ """ 7




Lifestyle and metformin prevents diabetes
Incidence of diabetes by OGTT
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Diabetes och hjartkarlsjukdom

1. Epidemiologi, prevalens och incidens
2. Kardiovaskular risk — trender och dagslaget
3. Betydelsen av riskfaktorkontroll



NDR - riskfaktorer for hjartinfarkt

B Acute Myocardial Infarction

All Patients
[_Glycated hemoglobin e |

Systolic blood pressure w
LDL cholesterol *

Smding ’ Glukoskontroll viktigt
men gj tillrackligt att kontrolleral-8

Duration of diabetes
Estimated GFR
Income O

Diastolic blood pressure i
Heart failure »
Blood-pressure medication
Marital status

Education

Albuminuria @
Lipid-lowering medication
Immigrant

Atrial fibrillation

Body-mass index

I T T T 1 R?
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Increasing Importance

Rawshani A et al. Risk Factors, Mortality, and CardiovascularOutcomes in Patients with Type 2 Diabetes N EnglJ Med 2018;379:633-44.DOI: 10.1056/NEJM0a1800256

1. UKPDS Group. Lancet. 1998;352(9131):854-65. 2. Holman RR et al. N Engl J Med. 2008;359(15):1577-89. 3. DCCT. N Engl J Med 1993;329(14):977-86. 4. Nathan DM, et al. N Engl J Med. 2005;353(25):2643-53. 5ACCORD Study Group. N Engl J] Med.
2008;358(24):2545-59. 6. ACCORD Study Group. N Engl J Med. 2010;363(3):233-44. 7. ADVANCE Collaborative Group. N Engl ] Med. 2008;358(24):2560-72. 8. Duckworth W et al N Engl J Med. 2009;360(2):129-39



Prevention lonar sig - betydelse av god riskfaktorkontroll

T2DM Swedish diabetes registry 1998-2012, uppféljning 5,7 ar, risk for dod
n=271,174, Kontroller n=1,355,870

A Excess Mortality in Relation to Range of Risk-Factor Control
Hazard Ratio (95% Cl)

Control
=80 yr
=65 to <80 yr
=55 to <65 yr
CC .o

¢ Mortalitet

Reference
Reference

Reference
P

No risk factors
=80 yr
=65 to <80 yr
=55 to <65 yr

*—«“ -9

0.99 (0.84-1.17)
1.01 (0.92-1.12)
1.15 (1.00-1.34)

<55 yr 1.29 (0.94-1.77)
1 Risk factor i
=80 yr < 0.94 (0.88-1.00)
=65 to <80 yr L 3 1.05 (1.02-1.09)
=55 to <65 yr ' 4 1.23 (1.16-1.31)
<55 yr e 1.56 (1.34-1.81)
2 Risk factors i
=80 yr & 0.99 (0.94-1.04)
=65 to <80 yr & 1.17 (1.13-1.20)
=55 to <65 yr | & 1.32 (1.27-1.38)
<55 yr @ 1.68 (1.56-1.80)
3 Risk factors '
=80 yr R 1.13 (1.06-1.21)
265 to <80 yr R 1.46 (1.42-1.50)
=55 to <65 yr K 1.63 (1.55-1.71)
<S5 yr i & 2.21 (2.05-2.37)
4 Risk factors :
=80 yr . 2 1.47 (1.28-1.70)
=65 to <80 yr ! ’ & 2.10 (1.96-2.26)
=55 to <65 yr ; 2.53 (2.37-2.70)
<S5 yr | hd 2.80 (2.51-3.13)
S Risk factors i
=80 yr P @ 1.39 (0.51-3.80)
=65 to <80 yr ' - 3.10 (2.53-3.80)
=55 to <65 yr : - - 3.88 (3.07-4.92)
<55 yr X —_— 4.99 (3.43-7.27)
1 2 3 4 6 8

Fem riskfaktorer
HbAlc, LDL, alouminuria, rokning, BP

- Om alla fem valkontrollerade - l1ag risk!

Preventiv behandling viktigt !!!

Tidigt!

Rawshani A, et al N Engl J Med 2018;379
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Epidemiologi, prevalens och incidens
Kardiovaskular risk — trender och dagslaget
Betydelsen av riskfaktor kontroll
Kvarstaende kardiovaskulara problem



Prevention |&nar sig — men finns kvarstaende okad risk for hjartsvikt

T2DM Swedish diabetes registry, 1998-2012, follow-up 5.7 years
n=271,174 controls 1,355,870

D Excess Heart Failure in Relation to Range of Risk-Factor Control

Hazard Ratio (95% C1) Fem riskfaktorer

Control :
b0y & Hjartsvikt Refrones HbAlc, LDL, albuminuria, rékning, BP
=55 to <65 yr ) 4 ge;erence
<55 yr eference . e " s .
isk f: !
N 7ok o 2 0t Risk for hjartsvikt
=65 to <80 1.42 (1.28-1.58 -
255 t0 <65 161 (131197 Ingen riskfaktor HR 1.12 up to 2.40
<55 yr 2.40 (1.63-3.54) .
isk f:
e ecor 117 (L08-127) 5 riskfaktorer HR 2.76 up to 11.35
265 to <80 yr 1.46 (1.39-1.53)
=55 to <65 yr 1.80 (1.63-1.98)
-:SE Fr 2.37 (1.99-2.82)
2 Ri ct
;;()yar o 1.23 (1.15-1.32)
265 to <80 yr 1.62 (1.56-1.68)
=55 to <65 yr 2.11 (1.98-2.26)
<55 2.71 (2.40-3.05) - = =
5 sk actors Prevention viktigt!
=80 yr 1.42 (1.31-1.54)
= < 2.01 (1.92-2.10 ~ . 1 ~ 1 ~
% to <65 82 (5509 Men annu ej tillrackligt for att
<55 yr 3.93 (3.50-4.42) . . .
Lo —— hindra hjartsvikt!
=65 to <80 yr 2.88 (2.64-3.14)
=55 to <65 yr 3.85 (3.47-4.26)
<55 yr 5.70 (4.84-6.71
2 Risk factors
=80 : 2.76 (0.82-9.25
=65 ¥cr1 <80 yr : + 3.93 EE.?S—S.EO
=55 to <65 yr | - = 6.54 (4.85-8.81
<55 yr ; : . ITtll.BS (7.16-18.0})

2 3I45
I

Rawshani A1 etal N E?r?gl J Med 2018;379.



N=705 000 Hjartkarlfriska med typ 2 diabetes
Index ar i England 2010; Tyskland 2014; Japan 2016: the Nederldnderna 2012; Norge 2010; Sverige 2007

Hjartsvikt och njursvikt ar idag forsta kardiovaskulara
oresentationen vid typ 2 diabetes

Event 18% (n=137 081)

—
o
X England Germany Japan
o
c 16 %] —— cardiorenal discase (HF or CKD) 14 %] 7%
Q 14 %{ === Stroke 6%
> we yocardial infarction 12 %
Q 12 %] === Peripheral artery disease 5%
C 10 % 10 %/
© | 4%
8 9% 8 %
< 3%
X 6% 6 % 1
; 4% 4% 2%
D 2% 2%/ 1%
o 0% 0%: 0%
4(_3 0 2 4 6 8 0 1 2 2 4 0.0 0.5 1.0 1.5 2.0 25
o
- The Netherlands Norway Sweden
O 8% 16 %
g 7% Lt 14 %
S 6 % 10 % 12 %
o 5%] 8% 10 %
8. 4% o 8%
& 3% 1 - 6 %
2% -] % o
1% 2% 2%
0% ¢ 0% _ 0% _
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 2 4 6 8 10

Birkeland K et al. Diabetes Obes Metab. 2020;22:1607-1618.

Time in study (years)

CKD 36%} 60%

HF 24%

Stroke 16%

Ml 14%

PAD 10%

Most frequent CKD+HF
Across all countries

60%
Cardiorenal
diseases

(HF or CKD)

Event: first recorded hospitalised (in or out visit)
CKD defined as; diabetic nephropathy, acute kidney failure, CKD,
unspecified kidney disease, hypertensive kidney failure and dialysis



o Proportion
// o) 35
( o/
o < 30
ﬁ%‘\.\‘ e ‘ 25 |
QJ
° [‘ 201
©
J @ \.\‘%'\\
o ° oo 15 -
~ A Q9 @ % :‘
[ e oo
\\/ ‘/ ./. /nb o ./ 10_
% %)
\\’\ ® ° ° . #
o g/ >
S o 00 |
‘ /.f
0/
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1-arsdodlighet efter hjartinfarkt

The SWEDEHEART registret, 1-arsdodligeht efter AMI 1995-2022

Diabetes

No diabetes

Annual report Swedeheart 2023
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iabetes Mo diabetes

Mer an 50% minskad
dodlighet efter
hjartinfarkt, efter
justering

Finns en kvarstaende
overrisk vid diabetes!

Annual report Swedeheart 2023
Ritsinger V et al EHJ prevention 2020



Hur ar langtidsrisken efter hjartinfarkt?

HOg risk for hjartsvikt efter AMI om diabetes
73 959 patienter med och utan diabetes aren 2012-2017 med AMI | SWEDEHEART-registret

En patient med diabetes, forsta hjartinfarkt

o 60.0% Ingen kand hjartsvikt, har ca 50% 6kad

2 risk for sjukhuskravande svikt

=

§ - Strata

i o ) Diabetes, tidigare Ml

g Tid till vard for hjartsvikt -

§ Ej diabetes, tidigare Ml

B 50.0% Diabetes, Ej tidigare Ml

£ : -

3 — No diabetes, Ej tidigare Ml

0.0% 1
i) a 3 % 7 ?

Numbers at risk: Years -
No diabetes, no previous Ml 46059 33726 2500y 18592 11646 5250 Adjusted HR
SRV RN | TR ol i sion o 5 First MI, no previous HF 1.48 [1.40-1.57]
Diabetes, previous M| 4368 2869 204¢ 1427 854 373 FIrSt MI, LVEF 2> 50% 156 [139'176]

Ritsinger et al, EHJ prevention 2020.



Still dismal survival after HHF in Sweden 2003-2011

N=30 606, Diabetes in 25% (n=7487), Swedish Heart Failure registry
HFmrE; EF=40-50%, HFrEF;EF<40%, HFpEF; EF=50%

HFpEF
Viktigt att skydda var patient fran sjukhus- 2(';’1! ‘IQSF'QN1°3'23'\("1 22.1.43)
. kravande hjartsvikt. Risk-Svikt visar pa ogynnsam
1.0
° % [nm . . HFmrEF
- prognos efter vard for hjartsvikt, oavsett typ av hjartsvikt DM vs. No DM
Adj HR 1.51 (1.39-1.65)
: 0.8
> 5 HFrEF
= DM vs. No DM
-% Adj HR 1.46 (1.39-1.54)
8 0.6 1 Pro : :
o portion HF type in DM
o
g 0.4 | 21%
> HFmrEF
3 No DM, HFpEF
U) No DM, HFmrEF
No DM, HFrEF
021  Age adjusted survival curves \ o HFpEF_
DM, HFmrEF
PMLHTER Diabetes

0 2 4 6 8 10

Follow-up (years)
Johansson Isabelle et al; Diab Vas Dis Res 2018



Ritsinger et al. Cardiovascular Diabetology  (2024) 23:290 Cardiovascular Diabetology

' Yearly event rate after CVD —improves
rends inprognossand wseof ST & SWEDEHEART, 2010 to 2021, n=38,671 with DM

D el 31% stable CAD, 69% STEMI/nonSTEMI infarction

Viveca Ritsinger %' Kamila Avander’, Bo L agerqv:st"‘ Pia Lundman? and Anna Norhammar'®

Reduction in MI, Stroke, somewhat in HF, death stable Yearly MACE reduced vs. yr 2010

% (a) ALL-CAUSE DEATH % (b) MYOCARDIAL INFARCTION
16 6 (a) MACE
Y 50-3 6.1 50
Y : . " Year HR (95%Cl) p value
1 ) . 2010 - 2
e 35 35 2011 1 0.88 (0.79-0.97) 0.014
10 = ;90 e o
80 6 € 5 & ® § % o Y 5 2012 " 0.92 (0.83-1.02) 0.112
f . = 2013 n 0.97 (0.88-1.08) 0.601
6 2 2014 5 0.93 (0.84-1.03) 0.169
; 2015 1 3 0.91 (0.82-1.01) 0.079
1 2016 ! 0.88 (0.80-0.98) 0.020
2 2017 - 0.88 (0.79-0.98) 0.018
i 0 Veur 2018 -n- 0.85 (0.76-0.94) 0.002
2010 2011 2012 2013 2004 2:‘?5.arzu1s 2017 2018 2019 2020 2021 2000 200 212 2008 2000 QU10) 0l L) 0B 209 A0 A 2019 L 0.90 (0.81-1.00) 0.045
2020 - 0.89 (0.79-0.99) 0.034
. () HEART FAILURE . (d) STROKE 2021I . ™ . 1.03 (0.92-1.16) 0.632
16 3 0,7 0,9 1,1
14 13.5
b 124 25 2: 2: 23
12 10.7 . 20 49
10 b - 1..? * e 18 £ 1.? 1: |:
15 | 1.3
8 6.9 =
L ]
6 1
4 05
2
. Year
o 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Year
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Ritsinger et al. Cardiovascular Diabetology (2024) 23:290 2021 - Covid-19 interfere



Ritsinger et al. Ca rdrovas(ulalebdology (2024) 23290 Cardiovascular Diabetology
imszldoi.nrgll 186/512933-024-02365-1

Mortality cause after CVD in diabetes

Trends in prognosis and use of SGLT2i 2 SWEDEHEART, 2010 to 20211 n=38;671 Wlth DM
e 31% stable CAD, 69% STEMI/nonSTEMI infarction

Viveca Ritsinger'?’, Kamila Avander’, Bo Lagerqvist*, Pia Lundman® and Anna Norhammar'®

Mortality cause first year 60% IHD, second year cancer+ endocrine catches up

100%.

75% Sroups
Infection
Cancer
Endocrine or metadboic
Urinary tract
Respiration

aon Gastrointestinal
Ischemic hean disease
Valvular disease
Agryihmia or hean dblock
Other cardiovascula
Heartfailure
Cerebrovascular disease

25% Other

0%

Doad atyear afhr anglography

Cause of Death
*

*

Ritsinger et al. Cardiovascular Diabetology (2024) 23:290



Glukosstorningar vanligt
= 60% av patienter med hjartinfarkt om OGTT

OGTT 4-5 dagar efter infarkt

10 ars uppfoljning

60% CV event; CV death, MI, stroke, heart failure

ARTICLES —
10
Glucose metabolism in patients with acute myocardial NGT
infarction and no previous diagnhosis of diabetes mellitus: a 0.9
prospective study 0.8
0.7
Anna Norhammar, Ake Tenerz, Géran Nilsson, Anders Hamsten, Suad Efendic, Lars Rydén, Klas Malmberg S 0.6
Summary Introduction t DM + IGT
Individuals with diabetes who have myocardial o
Background Glycometabolic state at hospital admission is infarction are more likely to die than those without a 05
an important risk marker for long-term mortality in patients diabetes.'* Furthermore, results of several large cohort E
S P U A P S P &
o 04
@
[
= 0.3 Log-rank p=0.0018
@
> 0.2
w
0.1
0.0
- o 1 2 3 4 5 6 7 8 9 10 1 12 13
No. at risk Years
Patients
%.— Normal 54 52 50 48 45 43 40
 cuunose AGT 113 84 80 76 68 60 55
SIRUP

Ritsinger et al Diab Vas Dis Res 2014

d

Norhammar et al Lancet 2002; 359: 2140 y
AGT

2.30; 1.24-4.25, p=0.008




Glucose disturbances are common (60-65%) in AMI
Repeated results in Sweden, Europe, China.......

GAMIL EHS? CHSs3
n=164 n=1,920 n=2,263
[ Normalt [ Prediabetes [1 Typ 2 diabetes

(1. Norhammar et al. Lancet. 2002;359:2140-4)
(2. Bartnik et al. Eur Heart J. 2004;25:1880-90)
(3. Hu et al. Eur Heart J. 2006;27:2573-9)



Newly detected glucose abnormalities — at CV risk

Event-free proportion

GAMI: Glucose abnormalities in patie

OGTT 4-5 days after AMI; GAMI — long-term follow up

First major event (death, Ml, stroke or severe heart failure)

Normal glucose
tolerance

31% 34%
Impaired glucose

350 * Similar findings in larger cohort studies
* Euro Heart Survey, Eurospire

 HbAl1c or fasting glucose miss a large group
Log-rank overall p = 0.00U46

How treat — no trials target prediabetes with CAD
But metformin, SGLT2i, GLP-1RA, Entresto reduces
glucose levels after AMI or HF with prediabetes

GAMI patients




Screening for diabetes — ESC 2023 diabetes guidelines

Recommendation Table 1 — Recommendations for
diagnosing diabetes

Screening for diabetes is recommended in all 1. HbA1c/faste-glukos

individuals with CVD," using fasting glucose and/or 2. OGTT om tveksamt resultat

HhA1 . 57363739

It is recommended that the diagnosis of diabetes is

Table 5 Revised concepts 2023 Guidelines

Recommendations Class® Level®
Focus of the Guidelines is prevention and management of

1
1
1
1
| cardiovascular disease in diabetes
i
|

2023 ESC Guidelines for the management of cardiovascular disease in
patients with diabetes, EHJ 2023

based on HbA1c and/or fasting plasma glucose, or on
an OGTT if still in doubt.*>*"%""

The aspect of pre-diabetes is no longer covered in the current
Guidelines.



2023 ESC guidelines on diabetes
Diagnostic criteria by WHO and ADA

Table 6 Biochemical diagnostic criteria for diabetes
and pre-diabetes according to the World Health
Organization and the American Diabetes Association

Glycaemic marker WHO criteria ADA criteria

(2011, 2019)>¢ (2021)”
Diabetes

FPG >7.0 mmol/L (=126 mg/dL)

2hPG (OGTT) >11.1 mmol/L (=200 mg/dL)

HbA ¢ =>6.5% (=48 mmol/mol)

RPG >11.1 mmol/L (=200 mg/dL)

Pre-diabetes

FPG 6.1-6.9 mmol/L 5.6-6.9 mmol/L
(110-125 mg/dL) (100-125 mg/dL)

2hPG (OGTT) 7.8-11.0 mmol/L (140-199 mg/dL)

HbAlc 6.0-6.4% 5.7-6.4%

(42—47 mmol/mol) (39-47 mmol/mol)

ADA, American Diabetes Association; 2hPG, 2 h plasma glucose; FPG, fasting plasma
glucose; HbAlc, glycated haemoglobin; RPG, random plasma glucose; OGTT, oral
glucose tolerance test; WHO, World Health Organization.

- e



2023 -ESC guidelines algorithm diagnosis diabetes and prediabetes

ADA criteria — very low fasting
and HbA1c cutoffs!

HbAIc 248 mmol/mol (26.5%), or HbAIc 39—47 mmol/mol (5.7-6.4%), or
OGTT (2 h) glucose? =1 1.1 mmol/L (=200 mg/dL) OGTT (2 h) glucose 7.8—11.0 mmol/L (140—199 mg/dL

l l
m m

@ESC—

Figure 2 Diagnosis of diabetes and pre-diabetes. HbA1c, glycated haemoglobin; IGT, impaired glucose tolerance; OGTT, oral glucose tolerance test. *Rule
out stress hyperglycaemia (often manifests as elevated glucose and normal HbA1c). ®In the presence of symptoms, a single test is enough; in the absence of
symptoms, two abnormal tests are required to make the diagnosis. “American Diabetes Association criteria are used in this scheme for the diagnosis of
pre-diabetes.




ESC guidelines on prediabetes screening 2023

Table 5 Revised concepts 2023 Guidelines

Focus of the Guidelines is prevention and management of
cardiovascular disease in diabetes

The aspect of pre-diabetes is no longer covered in the current
Guidelines.

Cardiovascular risk assessment in diabetes

For patients without ASCVD or severe target-organ damage, a novel
T2DM-specific risk score (SCORE2-Diabetes) is introduced.

CV risk categories in T2DM are now defined based on the presence of
ASCVD or severe target-organ damage or the 10-year CVD risk using
SCORE2-Diabetes.
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Diabetes och hjartkarlsjukdom

Kardiovaskular risk — trender och dagslaget

Betydelsen av riskfaktor kontroll

Kvarstaende kardiovaskulara problem

Nya mojligheter — kardiovaskulara utfallsstudier
SGLT-2i



SGLT-21 and GLP1 RA — have different mechanism

SGLT-2i increases glucose and sodium
excretion to urine

Filtered glucose

load >180 g/day
SGLI2

inhibitor

' SGLT2 inhibitors
reduce glucose
:SDE.%!;T.,.]& reabsorption
in the proximal
tubule, leading
to urinary
glucose

excrefion* and
osmofic diuresis

Adopted and By courtesy from Bl

Bakris GL, et al. Kidney Int. 2009;75;1272-1277.
Ferranini E, Cell 2017 review

Hiddo J.L. Heerspink et al review; Kidney International (2018) 94, 26—39

GLP1 RA stimulates insulin and inhibits
glucagon secretion

GLP-1 receptor agonists

A .
} Post-prandial and fasting
Hypetglycaemia } Inflammarory markers
T Insulng | Glucagon . )
| Onddative stress
| Endothelial dysfunction

| Blood pressure

Lotte Bjerre Knudsen Frontiers in Endocrinology April 2019
Daniel Drucker Diabetes 2018;67:1710-1719



Patients with Event (%)

MACE (primary endpoint- CV-death/MI/Stroke)

EMPAREG OUTCOME
N= 7020, 100% CVD

20+

P=0.04 for superiorit
Lo- P ¥

Month

HR 0.86 (0.74-0.99)

Superiority p=0.04
Zinman et al. N Engl J Med 2015; 373:2117

Mortality HR 0.68 (0.57-0.82)

CANVAS Program DECLARE TIMI-58
N= 10142, 66% CVD N= 17160, 40% CVD

' 109 Hazard ratio, 0.93 (95% Cl, 0.84-1.03)
:l Hazard ratio, 0.86 {95? Cl, 0.75- Dg?) ol g9 P=0.17 for SUPE‘I‘IOI‘IW

i o j—

Placebo

7 Hazard ratio, 0.86 (95.02% Cl, 0 Malnly drlven by rEdUCtlon In Cv-death

) Dapagliflozin

Lo T S T w L

T T T T T T T T T T T 1
0 26 52 78 104 130 156 182 208 234 260 286 312 338 0 | T T T T T T 1
- 0 180 360 540 720 9500 1080 1260 1440

HR 0.86 (0.75-0.97) HR 0.93 (0.84-1.03)
Superiority p=0.02 Superiority p=0.17
Neal B et al. N Engl J Med. 2017 Wiviott SD et al. N Engl J Med. 2018 Nov.10

Jamfoérelser mellan olika studier ska géras med forsiktighet pga skillnader i studiedesign, population och inklusion/exklusions kriterier



Hospitalisation for heart failure and renal events

(Renal events; renal function, renal transplantation, renal death)

EMPAREG OUTCOME
N= 7020, 100% CVD

CANVAS Program
N= 10142, 66% CVD

DECLARE TIMI-58
N= 17160, 40% CVD

Ftichett D European Heart Journal (2016) 37, 1526
Wanner N Engl J Med 2016;375:323-34.

Neal B et al. N Engl J Med. 2017

Wiviott SD et al. N Engl J Med. 2018 Nov.10

Jamforelser mellan olika studier ska goras med forsiktighet pga skillnader i studiedesign, population och inklusion/exklusions kriterier

Heart failure
HR 0.66 (0.50-0.85)

HR 0.67 (0.52-0.87)

HR 0.73 (0.61-0.88)

v

Renal events

HR 0.61 (0.53-0.70)

HR 0.60 (0.47-0.77)

HR 0.53 (0.43-0.66)

Consistent robust
significant reductions
In HF and renal events



SGLT2-hammare - ny hjartsvikt medicin
vid HFrEF och HFpEF, med eller utan
diabetes



| Fast effect
significant
after 28

50
40 -
30
20+
10+

Cumulative Incidence (%)

Chronic HFrEF; primary outcome

DAPA-HF 2019

N=4744, LVEF <40%, NYHA 2-4, EGFR> 30 ml/min
Primary outcome; CV-death + worse HF/urgent HF
SGLT-2i 10 mg dapagliflozin vs placebo

Mean age 66, mean EF 31%

HR 0.74 (0.65-0.85)
304 Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
P=0.001
.-/_'J‘_
.---""I'a
,-—~""rf
.-"-r-.//r
e
5- s
’H_’_,,.—F"
U 1 | | 1 | | | |
0 12 15 18 21 24
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Months since Randomization

J.JV. McMurray, NEJM 2019

F Significant
after 12 d

@all HF)

Estimated Cumulative Incidence (%)

80+

70

504

40+

304

20

10+

EMPEROR-Reduced 2020

N=3730, LVEF <40%, NYHA 2-4, eGFR>20ml/min
Primary outcome; CV-death + worse HF

SGLT-2i 10 mg empagliflozin vs placebo

Mean age 67, mean EF 27%

HR 0.75 (0.65-0.86)

Hazard ratio, 0.75 (95% CI, 0.65-0.86) Placebo
30 P<0.001
. - Empagliflozin
15- "
10+ . -
54 ST
I4
0

| T | T | T 1 1 1
0 90 180 270 360 450 540 630 720 810

Placebo

. = - Empagliflozin
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Days since Randomization

M. Packer, NEJM 2020 & M Packer Circulation 2021
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HFpPEF/HFmMrEF; primary outcome

EMPEROR-preserved 2021 DELIVER 2022
N=5998, LVEF >40%+ structural HF, NYHA 2-4, eGFR> 19 ml/min N=6263, LVEF >40%+ structural HF, NYHA 2-4, eGFR> xx ml/min
Primary outcome; CV-death + hosp HF Primary outcome; CV-death + hosp HF+ urgent HF
SGLT-2i empagliflozin 10 mg vs placebo SGLT-2i dapgliflozin 10 mg vs placebo
Mean age 72, mean EF 54.3%, mean follow-up26.2 months Mean age 72, mean EF 54%, mean follow-up 2.3 yr.

HR 0-79 (0.69'0.90) A Primary Outcome HR 0082 (0-73'0-92)

E"{’"| Hazard ratio, 0.82 (95% CI, 0.73-0.92)

Fast effect, mainly HHF : <0.001 Placebo
N | Hazard ratio, 0.79 (95% Cl, 0.69-0.90) Fast eﬂ:eCt’ malnly HHF
P<0.001 Placebo
ﬁ Dapagliflozin
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3 -
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Months since Randomization

S.D. Anker et al, NEJM 2021 S.D. Solomon et al, NEJM 2022
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GLP1-RA; 4 major CVOT trials CV-preventive effects

Different modified GLP-1 RA

Leader
2016 SUSTAIN-6

2016 Harmony REWIND

semaglutide 2018 2019
“ ORIGINAL ARTICLE The NEW ENGLAND JOURNAL of MEDICINE alblglutlde

gN D JOURNAL of MEDICINE

The NEW ENG

dulaglutide

Liraglutide and Cardiovascular Outcor “ orpIRAR AR
in Type 2 Diabetes Albiglutide and|cardiovascular outcomes in patients with '
Steven P. Marso, M.D, Gilbert H. Daniels, M.D., Kirstine Brown-Frand Semaglutide and Cardiovascular Qut( type 2 diabetes and cardiovascular disease (Harmony Dutaglutideand cediovascularoutcomes in type 2 diabetes: T4
" Peter Kristensen, M.D. EM.BA, Johannes F.E. Mann, M.D, | in Patients with Type 2 Diabete: Outcomes): a double-blind, randomised placebo-controlle ifii‘lNlND). wovbleblind, randomisedplaceborcontrolld
Michael A. Nauck, M.D., Steven E. Nissen, M.D., Stuart Pocock, P trial
Neil R. Poulter, F.Med.Sci., Lasse S. Ravn, M.D., Ph.D,, Steven P. Marso, M.D., Stephen C. Bain, M.D., Agostino Conso

William M. Steinberg, M.D., Mette Stockner, M.D., Bernard Zinman Freddy G. E
Richard M. Bergenstal, M.D., and John B. Buse, M.D., Ph.D,, for the L} Ildiko Li V
Steering Committee on behalf of the LEADER Trial Investigator{ Jochen Seuf D., Ph.D., Mark L. Warren, M.D., V Wo(

Oluf Hansen, M.Sc., Anders G. Holst, M.D., Ph.D., Jonas P

and Tina Vilsbell, M.D., D.M.Sc., for the SUSTAIN-6 Ir ga

z, M.D., Esteban Jédar, M.D., Lawrence A. Le
M.D., M.P.H., M.S.C.S., Julio Rosenstock, M

Summary
Background Glucagon-like peptide 1 receptor agonists differ in chemical stactyre, duration of action, and in their ef

ABSTRACT

Daily injection

81% CVD Weekly injECtion Weekly injeCtion

83% CVD 100% CVD

Weekly injection
32%CVD

Marso etal. N EnglJ Med 2016 Marso SP et al. N Engl J Med 2016 Hernandez Lancet 2018 Gersein H Lancet 2019:394: 121-30



MACE (primary endpoint)

LEADER SUSTAIN-6 HARMONY
N= 9340, 81% CVD N= 3297, 83% CVD N= 17160, "100% CVD
Once daily Weekly Weekly
9 oo oo SlgNIficant reduction in MACE
<0.001 for noninferiority 10
157 p- or superiori 9 " -
oot forssgereny —. - Mainly driven by stroke and Ml
10 iraglutide |
;. . Separating curves around 1 yr
0 ! ! ! | ! I I I | é%;/ﬁ 3|2 4|0 4I8 sls s|4 7|2 slo SIS 9IB 1541:39 ;é ‘2;!/ . T ugjf;:;;f:;\;o}:?ami?g;ggo[?1
0 6 12 18 24 30 36 42 48 54 e
months weeks months
HR 0-.87. (0.78-0.97) HR 0.74 (0.58-0.95) HR 0.78 (0.68-0.90)
Superiority p=0.01 Superiority p=0.02 Superiority p=0.0006
Mortality Mortality Mortality
HR 0.85 (0.74-0.97) HR 1.05 (0.74-1.50) HR 0.95 (0.79-1.16)
Marso et al. N Engl J Med 2016 Marso SP et al. N Engl J Med 2016 Hernandez Lancet 2013

Jamforelser mellan olika studier ska géras med forsiktighet pga skillnader i studiedesign, population och inklusion/exklusions kriterier

N=9901, 32% CVD
Weekly
A Composite cardiovascular outcome
187 —— Placebo
—— Dulaglutide

15+
12

9_

6 —

3 HR 0-88 (95% C1 0.79-0-99)

p=0-026
0 T T T T T T

0 1 2 3 4 5 6

ears
HR 0.88 (0.79-0.99)
0=0.026

Mortality
HR 0.90 (0.80-1.01)

Gersein H Lancet 2019:394: 121-30



Implementation after myocardial infarction

Use of glucose lowering agents in diabetes post-Ml|
SWEDEHEART 2023

Year 2022

broportion Metformin

(%)
0

SGLT2i

&0

U Insulin
_qD.

30
20

GLP1RA

10

NNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNN

Swedeheart annual report issued 2024

Insulin I Metformin B sGLT2 inhibitors
B GLP1 receptor agonist [ | Sulfonylureas

ESC guidelines on diabetes 2019
Consensus in Sweden 2020

New diabetes variable pilot 2018
Mandatory since 2020

SGLT2 inhibitor and/ or a GLP-1
receptor agonist at the 1st follow-up
was 65 % in 2023

A large increase in SGLT2i, 60 % in 2023
GLP1 RA around 15 % in 2023



RESEARCH

GLD after CVD in diabetes - underused

e ot mears @ SWEDEHEART, 2010 to 2021, n=38,671 with DM

and GLP-1 RA in patients with diabetes
and coronary artery disease

Viveca Ritsinger'?", Kamila Avander’, Bo Lagerquist®, Pia Lundman® and Anna Norhammar

Fast uptake

60%
| m— of novel GLD
Especially
| 1| SGLT2i
T = ‘;’_’,r — x‘_—.?qb - <
‘——‘%\:—:\“—‘}“ r == Metformin
\‘_‘\\\\\‘b == Sulfonylureas
—— == Insulin
== GLP-1 RA
SGLT2i
== DPP4i
Any new cardioprotective drug
20% | / \ - luA FallinY
Y o> Less of
— GLP-1RA
/<
0% - —anca B
o - o~ (") b § L'e « ™~ w o C') e
& & g & 2 & 2 & & S g S
Year

Ritsinger et al. Cardiovascular Diabetology (2024) 23:290

31% stable CAD, 69% STEMI/nonSTEMI infarction

From 2016 to 2021 (7% till 47%),
SGLT2i (4% to 38%)

Less of GLP-1 RA (4% to 15%).
Insulin reduced

Metformin stable/increase

No GLD reduced 20% to 13%
Less of novel GLD, vs elderly GLD

* Women

* Elderly

*  Previous MI
* Previous HF




Sammanfattning
Diabetes typ 2 medfor fortfarande 0kad risk for hjartkarlsjukdom och dod

Prediabetes och graviditetsdiabetes medfor 6kad hjartkarlrisk

Prevention ar mojligt! Om god multifaktoriell riskfaktor kontroll, men racker ej
alltid

Forandrat komplikationsmonster vid diabetes da fler dverlever hjartinfarkt, fler
hinner fa hjartsvikt och njursvikt.... (och cancer, demens, formaksflimmer!),
Dodsorsak efter hjartinfarkt forandras

SGLT2-hammare forhindrar hjartsvikt och skyddar mot férsamrad njursjukdom
samt forlanger liv och minskar hjartkarldod

GLP-1 RA skyddar mot nya hjartkarlhandelser hos de med etablerad
hjartkarlsjukdom/hadg risk, ffa skyddas mot ateroskleroshandelser!

Underutnyttjas — ges ej till de med hog CV-risk

Obesitas aven vanligt och farligt vid typ 2 diabetes!
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