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Three new modifiable risk factors for dementia

MNew evidence supports adding three modifiable risk
factors—excessive alcohol consumption, head injury,
and air pollution—to our 2017 Lancet Commission on
dementia prevention, intervention, and care life-course

model of nine factors (less education, hypertension;

hearing impairment, smoking, obesity, depression,

physical inactivity, diabetes; and infrequent social
contact).

Maodifying 12 risk factors might prevent or delay up to
40% of dementias.

Lancet 2020; 396: 413-46



- Population attributable fraction of

potentially modifiable risk factors
0 o for dementia

Late life

@ Percentage reduction in cases
of dementia if this risk factor
& eliminated

Lancet 2024; 404: 572-628
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Diabetes

* Typel

* Type 2

e Latent autoimmune diabetes of adults (LADA)
* Monogenic

e Secondary
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Diabetes - Epidemiology

Prevalence and type of known diabetes mellitus (DM) in Australia and the FDS2 study area 2007-2012.

Survey Year Method Geographical Prevalence Numbers with Type 1/ Type 2/
area (%) DM in FDS study Other or unknown
area type (%)

AHS 2007-082%  Self-reported current Australia 4.0 6280+ 10.0/882 /1.8

AHS 2011-128 Self-reported current Australia 4.0 6739+ 12.4/853 /2.2

NDSS  17/11/2010 Registered with DM in FDS study area 4.4 7211 11.8/87.8 /0.3
FDS area

NDSS 7/7/2011 Registered with DM in FDS study area 4.6 7774 11.6/884 /0
FDS area

NDSS  9/11/2012 Registered with DM in FDS study area 4.2 7180 11.0/88.6 / 0.4
FDS area

FDS2  2008-11 Identified with known FDS study area 2.9 4639 Clinical
DM from multiple 79/899 /22
sources in FDS area Laboratory testing:

7.9/858/6.3

“Excluding GDM;

Tassuming national data apply to the FDS study area; AHS = Australian Health Survey; NDSS = National Diabetes Services Scheme

Fremantle Diabetes Study Phase Il (FDS2)

Estimated prevalence of Diabetes = 4.8%, 86% T2DM

Intern Med J. 2018 Jul; 48(7): 803—809



Diabetes — Indigenous populations

Table 2 - Prevalence estimates of diabetes in terms of
remoteness and ethnicity.

Reference Population Diabetes prevalence (%)
Remoteness
ABS [7] Very remote 10.0
Remote 9.0
Non-remote 5.0
CE.R [15] Rural 13.9
Urban 5.5
ABS [21] Remote 16.0°
Remote (crude) 7.0
Non-remote g.0®
Non-remote (crude) 4.0
Ethnicity
McDermott [18] A 3.1
TS5l 4.3
McCulloch [24] A 11.4°
TSI 15.4"
ATSI 7.5"
O'Neal [29] A 14.8
TSl 226
Rowley [28] A 20.3
Tsl 22.3

Abbreviations: NR, not reported; A, Aboriginal; TSI, Torres Strait
Islander; ATSI, both Aboriginal and TSI descent.

® Age standardised/adjusted prevalence.

® calculated from reported data.

Diab Res Clin Pract 2011, doi:10.1016/j.diabres.2011.06.012



Diabetes — Indigenous populations
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Fig. 3 - Diabetes prevalence by study and gender. Notes: @

Females; ¢ Males. A vertical line joins data points from the
same study.

4.1 times higher among First Nations peopled compared to non-indigenous 2

Diab Res Clin Pract 2011, doi:10.1016/j.diabres.2011.06.012
AIHW 2021, 2022
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Diabetes in Australia

* 5.1% prevalence

* 19% aged 80-84 years old

* 0.7% aged <40 years

e 2.8x increase between 2000 - 2021



Journal of l- Forward
Diabetes Research m Series

Research Article (3 Open Access () (®

Diabetes Mellitus Diagnosis and Screening in Australian
General Practice: A National Study

Mingyue Zheng, Carla De Oliveira Bernardo, Nigel Stocks, David Gonzalez-Chica 524

First published: 23 March 2022 | https://doi.org/10.1155/2022/1566408 | Citations: 5

* Cross-sectional study using electronic health records;
1,522,622 patients aged 18+ years attending 544
Australian general practices

e 7.5% (95% Cl 7.3, 7.8) of adults had diabetes
diagnosis, 0.7% (95% CI 0.6, 0.7) prediabetes, and
0.3% (95% Cl 0.3, 0.3) unrecorded diabetes/
prediabetes (elevated glucose levels without a
recorded diagnosis)
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L] Becorded prediabetes
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Journal of Diabetes Research, 2022, 1566408. doi.org/10.1155/2022/1566408



Diabetes & environmental risk factors
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Diabetes & environmental risk factors
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Diabetes & dementia

* Mechanisms:
— Micro- & Macro-vascular changes
— Altered brain metabolism
— Insulin resistance & B-amyloid toxicity
— Tau hyperphosphorylation
— Oxidative stress & neuroinflammation
— Etc

Ageing Res Rev 2019; 55: 100944
IntJ Mol Sci 2022; 23: 235



Diabetes & oxidative stress

ROS Overproduction

Hyperglycemia

-PKC pathway

-Polyol pathway
-Hexosamine pathway
-Increased AGEs
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Glycaemic status & microglia activation
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Burden of Diabetes

e Disability-adjusted life years (DALY): One DALY
is equivalent to one year of healthy life lost.

 T1IDM; 0.7 DALY per 1,000 population,
0.3% total disease burden in Australia

 T2DM; 4.7 DALY per 1,000 population,
2.2% total disease burden in Australia (11th

leading specific cause)

Australian Institute of Health & Welfare, 17t June 2024
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Diabetes & dementia risk

* [ncrease dementia risk observed for every 5-
year decrease in age of type 2 diabetes onset
(HR 1-24, 95% Cl 1-06—1-46)

JAMA 2021; 325: 1640-49



Australian Type 2 Diabetes Glycaemic
Management Algorithm (June 2024)

All patients should receive education
regarding lifestyle measures: healthy diet,
physical activity and weight management.o

Determine the individual's HbA1c target —
commonly £53 mmol/mol (7.0%) but
should be appropriately individualised
(refer to ADS position statement).

Weight loss of 210% will likely allow
a reduction or cessation of glucose
lowering medication. Consider
intensive weight management
options including:

* Low energy or very low energy
diets with meal replacements

* Pharmacotherapy
* Bariatric surgery.

Review treatment: if not at target HbA1c or if
presence of cardiovascular/chronic kidney
disease —

Check patient understanding of self-
management including drug treatment

Ensure current therapies are clinically
appropriate including comorbidities/
therapies impacting glycaemic control

Review medication adherence

Assess tolerability, adverse effects and
risk of interactions

Australian Diabetes Society 2024
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Pharmacological management

* Sequential or Combination therapy?

— Treatment choice based on
RISK FACTORS/ CO-MORBIDITIES
— Treatment choice & Dementia
risk?
What’s “New”?



MONOTHERAPY: Metformin is the usual monotherapy unless contraindicated or not tolerated

Metformin

Less commonly used: acarbose, DPP-4 inhibitor, SGLT2
inhibitor GLP-1RA, or TZD. Only acarbose is PBS reimbursed
for menotherapy.

Insulin

DUAL THERAPY: Choice of treatment — add on an oral agent or injectable therapy

Choice of dual therapy should be guided by clinical considerations (presence of, or high risk of, cardiovascular dizease, heart failure,
chronic kidney disease, hypoglycaemia risk, obesity), side effect profile, contraindications and cost

SGLT2
inhibitor

inhibitor

Less commonly used are:
acarbose or TZD.

) Recommendationfor addition of a SGLT2i (or GLP-1RA where SGLT2iis not
tolerated or contraindicated) to other glucose lowering medication(s) in adults with
type 2 diabetes who also have cardiovascular disease, multiple cardiovascular
risk factors and/or kidney disease.

Conditional recommendation for metformin as first-line monotherapy in adults
with type 2 diabetes.

Conditional recommendation for DPP-4i addition to other glucose lowering
medication(s) in adults with type 2 diabetes who have cardiovascular disease,
multiple cardiovascular risk factors andfor kidney disease, and are unable to be
prescribed an SGLT2i or a GLP-1RA due to sither intolerance or contraindication.

For more details click here to access the Living Evidence Guidelines in Diabetes.

Conditional recommendalion against sulphonylurea being first choice medication
to add tometformin as dual therapy as it may increase risk of hypoglycaemia.

[l Dark blus  boxes indicate wusual therapeutic strategy (order is not
meant to denote any specific preference); usual refers to commonly available,
evidence based, cost effective therapy.

B Light blue boxes denote alternate approaches (order is not meant to denote any
specific preference).

[] White boxes indicate less commonly used approaches.

FPBS = Pharmaceutical Benefits Scheme, HF = heart failure,

CKD = chronic kidney disease, SU = sulfonylurea, TZD = thiazolidinedione, DPP-4i =
dipeptidyl peptidase-4 inhibitor, GLP-1RA = glucagon like peptide-1 receptor agonist,
SGLT21 = sodium glucose co-transporter inhibitor.

= When adding incretin therapy, use either a DPP4i or GLP-1RA

(not both together).

With increasing clinical complexity consider specialist endocrinology consultation

PBS include GLP-1RA with SGLTZi. Use of PBS-subs:
d when the SGLTZ2i is prescribed for an indi
ed if SGLT2

d GLP-1 RA can only be comm:

SGLT2i if the SGLT2i is being pre:
medication that has not reduced HbA1c b

.Recomrrrendaﬁanfa.r addition of a SGLT2i (or GLP-1RA where SGLT2i is not

tolerated or contraindicated) to other glucose lowering medication(s) in adults with

type Z diabetes who also have cardiovascular disease, multiple cardiovascular
risk factors andlor kidney disease.

Gonditional recommendation for metformin as first-line monotherapy in adults
with type 2 diabetes.

Condifional recommendafion for DFP-4i addition to cther glucose lowering
medication(s) in adults with type 2 diabetes who have cardiovascular disease,
multiple cardiovascular risk factors andior kidney diseazse, and are unable o be

prescribed an SGLT2i or a GLP-1RA due to either intolerance or contraindication.

For more details click here to access the Living Evidence Guidelines in Diabetes.

bed through the heart failure
s after 3 months, and consider glycaemic AND non-
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r-:lnic_ kidney d

mbination with an
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W mic response or if
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tion other than T2D (e.g.
s not achieved a

Conditional recommendation aganat sulphonylurea being firet choice medication
to add tomsticrmin as dual therapy as it may increass rizk of hypoglycasmia

Il Dark blue boxes indicate wusual therapeutic strategy (order is  not
meant to dencte any specific preference); usual refers to commonly available,
evidence based, cost effective therapy.

[ Light blue boxes denote alternate approaches (order is not meant to denate any
specific preference).

D \White boxes indicate less commonly used approaches.

PBES = Pharmaceutical Benefits Scheme. HF = heart failure,

CKD = chronic kidney disease, SU = sulfonylurea, TZD = thiazelidinedione, DPP-4i =
dipeptidyl peptidase-4 inhibitor, GLP-1RA = glucagon like peptide-1 receptor agonist,
SGLT2i = sodium glucose co-tramsporter inhibitor.

Australian Diabetes Society 2024



Australian Type 2 Diabetes Glycaemic Management Algorithm

MONOTHERAPY: Metformin is the usual monotherapy unless contraindicated or not tolerated

DUAL THERAPY: Choice of treatment — add on an oral agent or injectable therapy

Choice of dual therapy should be guided by clinical considerations (presence of, or high risk of, cardiovascular disease, heart failure,
chronic kidney disease, hypoglycaemia risk, obesity), side effect profile, contraindications and cost.

SGLT2 . ,,. DPP-4 .

MULTIPLE THERAPIES: choice of treatment : include additional oral agent or GLP-1 RA or insulin

Choice of agents should be guided by clinical considerations as above. Note: combinations not approved by
PBS include GLP-1RA with SGLT2i. Consider reviewing any previous medication that has not reduced HbA1c by 20.5%
after 3 months and take into consideration glycaemic AND non-glycaemic benefits.

SGLT2 . . DPP-4 .

Australian Diabetes Society 2024
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“Beyond Glycaemic Lowering”

* Brain & Neurovascular health

* Diabetic kidney disease & Renoprotection
e Cardiovascular risk management

* Lipid lowering strategies

* Obesity management
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Treatments & dementia risk
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e SGLT2 inhibitors (OR 0-41, 95% Cl 0-22-0-76), GLP-1
receptor agonists (0-34, 0-14-0-85), and DPP-4
inhibitors (0:78, 0-61-0-99) associated with dementia
risk reduction

e Sulfonylureas associated with increased risk (1:43,
1-11-1-82)

 Metformin not associated with a decreased or
increased risk (0-71, 0-46—1-08)

[Another study found lower risk of dementia in those
initiating metformin than in those not on medication for
their diabetes (HR 0-88, 95% Cl 0-84—0-92)]

Diabetes Metab Res Rev 2023; 39: e3673
Alzheimers Dement 2023; 19: 5681-89



Recoived: 11 October 2022 | Revised: 2 March 2023 | Accepted:

25 April 2023

DOl 10.1002/dmrr 3673

REVIEW ARTICLE

Comparison on cognitive outcomes of antidiabetic agents
for type 2 diabetes: A systematic review and network

meta-analysis

Sai Tian*? | Jiaxuan Jiang?? | Jin Wang®? | Zhou Zhang®? | Yingwen Miao'? |

Xinlu Ji*2 | Yan Bi'?

WILEY

A. The relationship between hypoglycemic drugs

and the risk of cognitive impairment.

OR (95%CI)

SGLT-2 inhibitor - 0.41 (0.22 10 0.76)
Thiazolidinedione . 0.60 (0.51 to 0.69)
GLP-1 receptor agonist 0.44 (0.19 to 1.02)
Metformin . 0.73 (048 t0 1.12)
DPP-4 inhibitor . 0.83 (0.67 to 1.03)
Insulin 1.00 (0.72 to 1.39)
a-Glucosidase inhibitor . 1.16 (0.92 to 1.47)
Meglitinide +—— 1.47 (0.90 to 2.42)
Sulfonylurea —e 1.37 (1.09 10 1.72)
Overall - 0.82(0.70 t0 0.94)

I T 1

0 1 2 3

+— —»
Decreased risk  Increased risk

? § Dementia risk:

SGLT2i
GLP-1RA

(? DPP4i)

(?? Metformin)

P value

0.004
<0.001
0.057
0.151
0.091
0.992
0.205
0.123°
0.008
0.006

B. The relationship between hypoglycemic drugs

and the risk of mild cognitive impairment.

OR (95%Cl) P value
DPP-4 inhibitor 1 0.99 (0.87t0 1.13)  0.896*
Sulfonylurea 4 0.99(0.85t0 1.16) 0.911*
Metformin ¥ 1.49(0.611t0 3.66) 0.3807
Overall 1.00(0.90to 1.10) 0.942
I 1 1 1
0 1 2 3 4
Decreased risk  Increased risk
C. The relationship between hypoglycemic drugs
and the risk of dementia.
OR (95%C1) P value
GLP-1 receptor agonist - 0.34(0.1410 0.85)  0.021
SGLT-2 inhibitor . 0.41(0.22t00.76)  0.004
Thiazolidinedione . 060 (0.5110069) <0.001
DPP-4 inhibitor - 0.78 (06110 0.99) 0.044
Metformin B 0.71(046t01.09) 0.116
Insulin 1.00(0.72t0 1.39) 0.992
a-Glucosidase inhibitor 1.16 (0.92t0 147) 0.205
Meglitinide |—— 1.47 (0.90 to 2.42)  0.123*
Sulfonylurea 143 (1.11t0182)  0.005
Overall . 0.80 (0.68 t0 0.93)  0.005
I B | 1
0 1 2 3
- ——p
Decreased risk  Increased risk



Diabetic kidney disease & Renoprotection

1456 THE NEW ENGLAND JOURNAL OF MEDICINE Nov. 11, 1993

THE EFFECT OF ANGIOTENSIN-CONVERTING-ENZYME INHIBITION ON DIABETIC
NEPHROPATHY

Epmunp J. Lewis, M.D., Lawrence G. Hunsicker, M.D., Raymonp P. Bain, Pu.D.,
AND RicHArD D. Roupg, B.S., FOrR THE COLLABORATIVE STUDY GROUP*

* Creatinine clearance declined 23 +25 percent per year in the
captopril group vs 37 £25 percent per year in placebo group

(p =0.01)

e Captopril treatment associated with 50 percent reduction in
the risk of the combined end points of death, dialysis, and
transplantation

e Captopril protects against deterioration in renal function in
insulin-dependent diabetic nephropathy and is significantly
more effective than blood-pressure control alone
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Nephropathy — Potential mechanisms

Angiotensin 2 effects in diabetic nephropathy

Hemodynamic effects

Systemic hypertension

Systemic and renal vasoconstriction

Increased glomerular capillary pressure and permeability

Mesangial cell contraction leading to reduction in filtration surface area

Non-hemodynamic effects

Induction of renal hypertrophy and cell proliferation

Stimulation of extracellular matrix synthesis

Inhibition of extracellular matrix degradation

Stimulation of cytokine (e.g., TGF-B, VEGF, endothelin) production

Stimulation of superoxide production

Kidney International, Vol. 58, Suppl. 77 (2000), pp. S-93—-5-98
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Albuminuria & cardiovascular disease

Cardiovascular disease

CAD

Stroke
Arterial stiffness

Myocardial capillary
disease

Heart failure

Arrhythmia

Association with albuminuria

Increased severity of CAD'_'_:f

High coronary artery calcium score’’

Predictor of silent ischemia'?
Underdeveloped collateral vessels in areas of CAD'®
Poor coronary artery bypass graft outcomes'™ '

Risk predictor of CAD'®

Stroke risk predictor' 8

Predictor of arterial stiffness’® 20, 21,22, 23, 24

= 7

Reduced myocardial flow reserve?® 26 2

Predictor of heart failure??. 2°

Prognosis of heart failure34 25

37 38

Increased prevalence and risk of atrial fibrillation®®

Increased prevalence of nonsustained ventricular
- 3R
tachycardia~®

JAHA 2024. https://doi.org/10.1161/JAHA.123.030131
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Diabetic Nephropathy
Tl Uinespocimenrosls

Women Men
Albumin creatinine ratio (mg/mmol)
Specimen: first voided moming urine
Normal 0-3.5 0-2.5
Microalbuminuria 3.6-35.0 2.6-25.0
Macroalbuminuria >35.0 >25.0
Urinary albumin excretion (pg/min)
Specimen: timed overnight urine collection
Normal <20 <20
Microalbuminuria 20-200 20-200
Macroalbuminuria =200 =200

Definitions of microalbuminuria and macroalbuminuria®

Sex Microalbuminuria | Macroalbuminuria
ACH Men 2.5 = 25mg/mmo = 25mgd mimiol
- Women | 3.5 - 35mg/mmo > 35mg/mmol
24-hurinary | eer | 30 - 300ma/day > 300mg/day
aloumin : :

UACH = urinary albumin-to-creatinine ratio.

Australian Family Physician 2007; 36 (9): 713-715
Med J Aust 2012;197(4):224-225
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Urine Albumin: Creatinine Ratio

 Meta-analysis demonstrated extremely low ACR
testing rates in diabetes (35.1%) and
hypertension (4.1%)

* Among tested participants, ACR 230 mg/g (which
defines CKD stage A2+) was common, with a
median prevalence of 32.1% in diabetes and
21.9% in hypertension

* Predicted number of undetected albumin-to-
creatinine ratio 230 mg/g (chronic kidney disease
A2+) nearly 2-fold and 20-fold of detected cases
in diabetes and hypertension, respectively

Hypertension 2021;78:1042-1052
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SGLT2-inhibitors

* inhibit coupled reabsorption of sodium and
glucose from the proximal tubules

* increasing renal glucose and sodium excretion

* increase the delivery of sodium to the loop of
Henle and can thereby activate the
tubuloglomerular feedback response to
reduce glomerular hyperfiltration



Diabetic nephron

Diabetic nephron with SGLT inhibition
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Impact of primary kidney disease on the effects of
empagliflozin in patients with chronic kidney disease:
secondary analyses of the EMPA-KIDNEY trial

The EMPA-KIDNEY Collaborative Group™® m

* 6609 participants, multicentre
 Median 2.0 years (IQR 1.5-2.4)

* Kidney disease eGFR 20-45ml/min

* 31.1% cohort Diabetic kidney disease

Lancet Diabetes Endocrinol 2024; 12: 51-60
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SGLT2i — EMPA-KIDNEY

100
90+
20+
704
60
50
40
304
204
10-

0
0

Percentage of Patients with Event

30
Placebo

20

104
Empagliflozin

- ____-"' -
0 T T T | |

0 0.5 1.0 1.5 2.0 2.5

Placebo

Hazard ratio, 0.72 (95% CI, 0.64—0.82)

P<0.001
Empagliflozin

= T I T |
1.5 2.0 2.5

Years of Follow-up

Progression of kidney disease or death from cardiovascular

causes occurred in 13.1% in Empagliflozin group and 16.9% in Placebo group

N Engl J Med 2023;388:117-27
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EMPA-KIDNEY

Events/participants Hazard ratio (95% CI) Pheterageneity
Empagliflozin Placebo
Causes of kidney disease ’,———-i-~\ 0-62
Diabetic kidney disease 137/1032 189/1025 (\—.E—’ ) 0-64 {0-52-0-80)
Hypertensive or renovascular disease 72/706 87/739 Sm==r — 079 (0-58-1-08)
Glomerular disease 115/853 139/816 —:—l— 077 (0-60-0-99)
Other disease or unknown 60/713 89/725 = 0-67 (0-48-0-92)
Types of glomerular diseases 0-25
IgA nephropathy 51/413 67/404 = 0-67 (0-46-0-97)
Focal segmental glomerulosclerosis 17/98 13/97 s —p 1.35 (0-65-2-81)
Other glomerulonephritis 477342 £9/315 : = 078 (0:-53-1-16)
All participants < > 0-71(0-62-0-81)
06 08 10 12 16
+“— —»

Favours empagliflozin  Favours placebo

Figure 1: Kidney disease progression outcome by primary kidney disease

Lancet Diabetes Endocrinol 2024; 12: 51-60
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EMPA-KIDNEY

Diabetic kidney :| Hypertensive or
disease (n=2057) :: renovascular
:: disease (n=1445)

Glomerular disease Otherorunknown  pPracoeme
(n=1669) (n=1438)

I )

| 1

| 1

| 1

: 1

: UACR, mg/g ] :

: Relative difference in study average uACR compared -28% (-34to-21) :: -16% (-25t0-7) : -15% (-24to-6) -14% (-23 to -4) 0-050
I withplacebo :: :

1

: Blood pressure, mm Hg :: :

: Study average difference in systolic blood pressure -41(-5-3to-2-9) :: -17 (-3-1to-0-2) : -22(-3-6to-0-8) -1.6(31t0-02) 0-023
I comparedwith placebo :: :

1

: Study average difference in diastolic blood pressure  -1.3 (-2-0 to -0-6) :: 02 (-07to1-1) : -0-3(-1-1to 0-5) -0-2 (-1-0to 0-7) 0-052
I comparedwith placebo :L :

Data are study-average differences (95% Cl) estimated using an adjusted prespecified mixed model for repeated measures approach. Analysis of effects on uACR uses central
laboratory measurements at follow-up timepoints 2, 18, 24, and 30 months, with findings similar in a sensitivity analysis including a baseline quadratic term to assess the
effect of the violation of the assumption of linearity for quantitative predictors. Analysis of effects on blood pressure uses measurements obtained at follow-up

timepoints: 2, 6,12, 18, 24, 30, and 36 months. Analyses required participants to have at least one follow-up measurement of the outcome variable and excluded
participants with missing baseline measurements (UACR 203 [3-1%] of 6609; no missing baseline blood pressure measurements for analysed participants). uACR=urinary
albumin-to-creatinine ratio.

Table 3: uACR and blood pressure assessments by primary kidney disease

Lancet Diabetes Endocrinol 2024; 12: 51-60
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DAPA-CKD study

« Placebo - Dapagliflozin treatment

Months since randomization
0 4 8 12 16 20 24 28 32 36

Trial participants who took the SGLT2 inhibitor

| maintained higher kidney function than did B
those who took a placebo, potentially putting

2 off the need for dialysis for several years.

Deviation from baseline level (ml min™ 1.73 m™)

N EnglJ Med 2020 Oct 8;383(15):1436-1446



(open scoess | Reven

Sodium-Glucose Cotransporter-2 Inhibitors—Miracle Drugs for the
Treatment of Chronic Kidney Disease lrrespective of the Diabetes
Status: Lessons from the Dedicated Kidney Disease-Focused

CREDENCE and DAPA-CKD Trials

by Tomohito Gohda * B9 and Maki Murakoshi

Department of Nephrology. Juntendo University Faculty of Medicine, 2-1-1 Hongo, Bunkyo-ku, Tokyo 113-8421,

Japan

A

90 —

Age70 yrs, eGFR 70 mL/min/1.73 m2

Age70 yrs, eGFR 30 mL/min/1.73 m2

30

eGFR (mL/min/1.73m32

. . \
Late intervention ™

20 Years

Int. J. Mol. Sci. 2022, 23(22), 13749
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Original Investigation | Diabetes and Endocrinology

Sodium-Glucose Cotransporter 2 Inhibitors and Risk of Retinopathy in Patients

With Type 2 Diabetes

Fu-Shun Yen, MD; James Cheng-Chung Wei, FhD; Teng-Shun Yu, M5; Yu-Tung Hung, MS; Chih-Cheng Hsu, DrPH; Chii-Min Hwu, MD

Abstract

IMPORTANCE Diabetic nephropathy and diabetic retinopathy share many similarities im
pathophysiological processes. Preclinical studies have shown that sodium-glucose cotransporter 2
inhibitors (SGLT2is) have a protective role in the risk of diabetic retinopatiy.

OBJECTIVE To compare the risk of sight-threatening retinopathy associated with SGLT2is and other
second-line glucose-lowering medications (including pioglitazone, sulfonylureas, and dipeptidyl
peptidase-4 inhibitors [DPP-4is]) in patients with type 2 diabetes (T2D).

DESIGN, SETTING, AND PARTICIPANTS This cohort study in Taiwan applied a new-user and active-
comparator design. Patient demographic and clinical data were obtained from the National Health
Insurance Research Database. Adult patients with newly diagnosed T2D from January 1, 2009, to
December 31, 2019, were recruited and followed up until December 31, 2020. Propensity score
matching was used to identify pairs of patients treated with SGLT2i vs DPP-3i, SGLT2ivs
pioglitazone, and SGLTZ2i vs sulfonylurea from January 1, 2016, to December 31, 2015. Data were
analyzed between August 18, 2022, and May 5, 2023.

EXPOSURES Treatment with SGLT2i, DPP-4, pioglitazone, and sulfonylureas starting on January
1. 2016.

MAIN OUTCOMES AND MEASURES The main outcome was sight-threatening retinopathy in

Key Points

Question Could sodium-glucose
cotransporter 2 inhibitors (SGLT 2i)
protect against the risk of sight-
threatening diabetic retinopathy?

Findings In this cohort study of

3544 383 patients with type 2 diabstes
in Taiwan, 5GLT.2ks were associated with
a significanthy lower risk and lower
cumulative incidence of sight-
threatening retinopathy than dipeptidyl
peptidase-4 inhibltors, ploglitazane,
and sulfarylureas.

Meaning Findings from this study
suggest that SGLT2is may have an
association not only with reduced risk of
diabetic nephropathy but also with the
slow progression of diabetic retinopathy
in patients with type 2 diabetes.

participants. Cox proportional hazards regression models were used to assess relative hazards of + Ssupplemental content

sight-threatening retinopathy between the matched case and control groups. Author affiliations znd articke information are

listed at the end of this article.

JAMA Network Open 2023;6(12):e2348431
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Cumulative Incidence of Sight-Threatening Retinopathy Between Medications

E DPP-4i and SGLT2i cohorts E Pioglitazone and SGLT2i cohorts
0.030 0.030
= DPP-4i cohort 2 Pioglitazone cohort
w8 00351 sairaiconort 5 8 00811 saimaicohort
y e =
Eﬁ 0.020 % ﬁ 0.020 /‘_,-'7
£ £ o015 £ 2 50154
28 I e €5
= E | E []
LE“ ‘E 0.010 z % 0.0104
=) = e
“ 5 0.0051 “ 5 0.0051
] (]
0 T T - T ) 1] T T T - Y
1] 1 2 3 4 5 0 1 2 3 4 5
Follow-up, ¥ Follow-up, ¥
No. of patients at risk No. of patients at risk
DPP-4i cohort 65930 63855 33666 16069 5825 1] Pioglitazone cohort 93760 90957 58660 32606 13749 0
SGLT2i cohort 65930 65004 36026 17522 5370 1] SGLT2i cohort 93760 92001 59938 35263 13320 0

E Sulfonylureas and SGLT2i cohorts

0.0304
B | Sulfonylureas cohort
B E 0.025 ———— SGLT2i cohort
T
U =
é T 0.0204
==
= -= 0.015+
Z 8 o010 !
E¥
= T
“ & 0.0054
v
0 : - - - )
1] 1 2 3 4 5

Follow-up, y
Mo. of patients at risk
Sulfonylureas cohort 42121 40946 21532 9425 2992
SGLT2i cohort 42121 41584 22043 10637 3515

oo

JAMA Network Open 2023;6(12):e2348431
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SGLT2-inhibitors

* Precautions:
— Euglycaemic ketosis
— Soft tissue infections
— ? UTI

— Major surgery/ trauma

e Considerations:

— Co-morbidities; Heart failure (vs cor pulmonale),
severe COPD (& other risk factors of acidosis)



GLP-1RA

* Glucagon-like peptide-1 receptor agonists

.

‘L Inflammation
Stabilizes atheroma

¥

¢ MACE

‘T‘ Matriuresis
Angiotensin |l

action J

Delays progression of
diabetic nephropathy

¢ |

Ay,

.

i
i g
.'-:“-.

:

([ GLP-1RA |

l Glucagon (a-cell)

# Insulin (B-cell) T~

Improved glycemia

e lﬂppetite

=7

Weight loss

T
LY

v

ﬁ *“

l Hepatic steatosis

Reviews in Endocrinology 2023;19(1): 38-45
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GLP1-RA

Table 2. Baseline Characteristics and Use of Glucose-Lowering Agents Across Trials

Administration route Subcutaneous | Subcutaneous | Subcutaneous | Subcutaneous | Subcutaneous Subcutaneous | Oral Subcutaneous
Target dose 10pg/dor20 | 1.8 mg/d 0.5 mg/wk or | 2 mg/wk 30 mg/wk or 50 1.5 mg/wk 14 mg/d 4 mg/wk or 6
vg/id 1 mg/wk mg/wk mg/d
Age, y 60+10 6417 6517 6249 6417 6617 6617 6518
Sex
Female 31% 36% 39% 38% 31% 48% 32% 33%
Male 69% 64% 61% 62% 69% 54% 68% 67%
BMI kg/m? 301158 32.5+6.3 32.8+6.2 32.7+6.4 32.3+5.9 32.3%5.7 32.3%+6.5 32.7+8.2
Diabetes duration, y 9.248.2 12.828.0 13.948.1 13.118.3 14.248.8 10.517.2 14.918.5 15.448.8
A i N L2 R It LT - - Y - =\ N . I -1
1 | Established cardio- 100% B1% B3% 73% 100% 31% 85% 90%
: vascular disease
: History of heart faillure | 22% 18% 24% 16% 20% 9% 129 18%
: Systolic blood pres- 129417 13618 136+17 135217 135217 137417 136118 13516
:_ sure (mmHg)
eGFR, mL/min per 78121 BO (NR) BO (61-92) 77 (61-92) 79125 77423 74121 72422
1.73 m**

Circulation 2022;146:1882-1894
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MACE

GLP1-RA

0.86 (0.80 to 0.93) 45%

0.85 (0.80 to 0.90) 15%

CV death

0.87 (0.80 to 0.94) 13%

0.85 (0.78 to 0.93) 12%

Mi

0.90 (0.83 to 0.98) 27%

0.88 (0.81 to 0.96) 16%

All-cause mortality

0.88 (0.82 to 0.94) 10%

0.87 (0.81 to 0.94) 17%

Incident HHF

0.89 (0.82 to 0.98) 3%

0.88 (0.79 to 0.98) 12%

Kidney composite (+ albuminuria)

0.79 (0.73 to 0.87) 48%

0.78 (0.71 to 0.87) 57%

Worsening kidney function (eGFR)

0.86 (0.72 to 1.02) 43%

0.82 (0.69 to 0.98) 40%

CV indicates cardiovascular; CVQOTs, cardiovascular outcome trials; eGFR, estimated glomerular filiration rate; ELIXA,
Evaluation of Cardiovascular Outcomes in Patients With Type 2 Diabetes After Acute Coronary Syndrome During Treatment
With AVEDO1; HHF, hospitalization for heart failure; HR, hazard ratio; MACE, major adverse cardiovascular events; and MI,
myocardial infarction.

Circulation 2022;146:1882-1894
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Time-dependent effect of GLP-1 receptor =
agonists on cardiovascular benefits: a real-world
study

Sara Piccini'?, Giuseppe Favacchio?, Cristina Panico'?, Emanuela Morenghi®, Franca Folli®,
Gherardo Mazziotti'?, Andrea Gerardo Lania'? and Marco Mirani®”

Abstract

Background Glucagon-like peptide-1 receptor agonists (GLP-1 BAs) have shown cardiovascular benefits in cardio-
vascular outcome trials in type 2 diabetes mellitus. However, the most convincing evidence was obtained in subjects
with established cardiovascular (CV) disease. We analyzed the determinants of GLP-1 RA-mediated CV protection

in a real-world population of persons with type 2 diabetes with and without a history of CV events with long-term
follow-up.

Methods Retrospective cohort study of 550 individuals with type 2 diabetes (395 in primary CV prevention, 155 in
secondary CV prevention), followed at a single center after the first prescription of a GLP-1 RA between 2009 and
2019. CV and metabolic outcomes were assessed.

Results Median duration of follow-up was 5.0 years (0.25-10.8) in primary prevention and 3.6 years (0-10.3) in
secondary prevention, with a median duration of treatment of 3.2 vears (0-10.8) and 2.5 vears (0-10.3) respectively.

In the multivariable Cox regression model considering GLP-1 RA treatment as a time-dependent covariate, in the
primary prevention group, changes in BMI and glycated hemaoglobin did not have an impact on MACE risk, while age
at the time of GLP-1 initiation (HR 1.08, 95% Cl 1.03-1.14, p=0.001) and GLP-1 RA cessation by time (HR 3.40, 95% C|
1.82-6.32, p<0.001) increased the risk of MACE. Regarding the secondary prevention group, only GLP-1 RA cessation
by time (HR 2.71, 95% (| 1.46-5.01, p=0.002) increased the risk of MACE With respect to those who withdrew treat-
ment, subjects who continued the GLP-1 RA had significantly greater weight lass and lower glycated hemaoglobin
levels during follow-up.

Conclusions In this real-world type 2 diabetes population, discontinuation of GLP-1 RA treatment was associated to
a higher risk of major cardiovascular events, in both subjects with and without a history of CV events.

Keywords Diabetes, GLP-1 receptor agonists, Cardiovascular events, Real-world

Cardiovasc Diabetol 2023;22: 69. doi.org/10.1186/s12933-023-01800-z
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ”

Tirzepatide versus Semaglutide Once Weekly
in Patients with Type 2 Diabetes

Juan P. Frias, M.D., Melanie J. Davies, M.D., Julio Rosenstock, M.D.,
Federico C. Pérez Manghi, M.D., Laura Ferndndez Landé, M.D.,
Brandon K. Bergman, Pharm.D., Bing Liu, Ph.D., Xuewei Cui, Ph.D.,
and Katelyn Brown, Pharm.D., for the SURPASS-2 Investigators™

Tirzepatide, 5mg —¥— [ Tirzepatide, 10 mg —4— M Tirzepatide, 15 mg

-+ M Semaglutide, 1 mg

ETD-0.15 (-0.28 to-0.03), P=0.02
I ——

A Change in Glycated Hemoglobin Levels from Baseline

B Glycated Hemoglobin Level

Overall mean baseline
ghycated hemoglobin,

Glycated Hemoglobin Level (%)

Weeks since Randomization

ETD-0.39 (-0.51 to -0.26), P<0.001 3,985
1 -—
ETD-0.45 (-0.57 10 -0.32), P<0.001 g5 | 69.4 ‘g
0.0 -—-mmmm - -10.0 3 >
£ 5o l63.0 'g
— T £
£ s lss | & 75 Fses o
3 3 = g
y E | B ;0 530 2
& -Lloq —109 3 ™ 5
E E E 657 -47.5 '§°
T 15 L 6s B T E
a2 -l - o g 604 421 £
b 5 g 5.5 66 B
£ -2.01 18 |-219 T 7] 36, g
] 701 =
2 24 0-0 T T T T T T T T 0'0 u
254 2 30 L 273 0 4 : 12 16 20 24 40
‘:é\ \9& Weeks since Randomization
DY e et .
& & -;g' %S*
AN S & of
C Patients Who Met Glycated Hemoglobin Targets D Fasting Serum Glucose Levels
P<0.05 Overall mean baseline
P=0.05 fasting serum glucose,
<0. 173 mg/dl =
100 — = 200+ F11 8
, 86 86 = s
© 2 130 L100 g
T P<0.001 < £
— E 160 89 =
F | P<0.001
S 60 — 2 1404 L 7.8 %
£ 46 5 124.4 mg/d| 8
= ap 40 0 1204 - F67 3
a E 111.3 mg/d| v
g 1004 109.6 mg/dl |5 g g
20 19 % g
E 80 Fa4 O
'z =4
- e
0 - 0 T T T T T T T T 0.0 u
<7.0 <5.7 0 4 8 12 16 20 24 40 =

N Engl J Med 2021,;385:503-15



0 Tirzepatide, 5 mg M Tirzepatide, 10 mg | Tirzepatide, 15 mg |l Semaglutide, 1 mg

A Change in Body Weight
ETD -1.9 kg (~2.8 to -1.0), P<0.001
T 1
ETD -3.6 kg (-4.5 to -2.7), P<0.001

I 1
ETD -5.5 kg (~6.4 to—4.6), P<0.001

U_ - - - —_— —_
£
i
a 57
E
tg —_g -7.6
& -93
g
5 -112
15 & N &
o S
., _w« ae .
&

B Change in Body Weight from Wk 0 to Wk 40

—0— Tirzepatide, —%— Tirzepatide, —#— Tirzepatide,
10 mg

5mg 15 mg

Overall mean baseline
body weight, 93.8 kg
-

3

Change from Baseline (kg)

-£3+ Semaglutide,
1mg

6.2 kg (-6.7%)

g

—-/.0 KE |8

-10.3 kg (-11.0%)

-12.4 kg (-13.1%)

Weeks since Randomization

C Patients Who Met Weight-Loss Target
100

Patients (%)

=5

=10 =15

Percent Weight Loss

D Change in Lipid Levels

Change from Baseline (%)

241 -33.1717
_30. 748
Triglycerides Total HDL LDL VLDL
Cholesterol Cholesterol Cholesterol Cholesterol

N Engl J Med 2021,;385:503-15
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Hypertension

e What’s new?

ESC Congress
2024 London

Onsite & Online

Your journey to the
heart of cardiology

#ESCCongress
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ESH GUIDELINES

2023 ESH Guidelines for the management of arterial
hypertension The Task Force for the management of
arterial hypertension of the European Society of
Hypertension

Endorsed by the International Society of Hypertension (ISH) and
the European Renal Association (ERA)

@ESC oo v o 026 45,3912 501 ESC GUIDELINES
European Society https//doi.org/10.1093/curheartj/chac178
of Cardiology

2024 ESC Guidelines for the management of
elevated blood pressure and hypertension

Developed by the task force on the management of elevated blood pressure and
hypertension of the European Society of Cardiology (ESC) and endorsed by the
European Society of Endocrinology (ESE) and the European Stroke Organisation (ESO)




Systemic arteries

T 1 Vascular diameter
T Vascular stiffness
3 TSNS activity T Vascular rarefaction

— v l
Heart rate x Stroke volume = Cardiac output
4 T Total
—F T Ma* and Volume Vena cavae '::ml
retention Qmm
Dﬁldnstemne

A =7

Systemic veins

Mechanisms involved in BP regulation and the pathophysiology of hypertension.

Journal of Hypertension 2023 41:1874-2071



Recommendations for BP measurements in the office
and at home

Use validated automated electronic

1 upper-arm cuff device®
Home: take 2 readings with Q-‘:’ . .
1 min interval between and @ Quiet room with comfortable
use mmﬁc & 2 temmratur@
e’ .
4
ﬁ? Cuff to fit arm size®
Office: take 3 readings with o {
1 min interval between @ Mid-arm at heart level No smoking, caffeine, food,
readings use average of the E _______ wi drug intake or exercise 30
last 2¢ % min before measurement
9. = 3
S .

o

o

o

Remain seated and relaxed
Bare arm resting on table 8 4 for 3-5 min
mid-arm at heart level . .
L
U,re

Legs uncrossed, feet flat on floor 7 5. No talking during or between
measurements

Sitting with back supported by chair

Journal of Hypertension 2023 41:1874-2071
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ﬁﬂ- Blood pressure classification
- ==
Maon-elevated : Elevated 1 R
blood pressure [ blood pressure : "
I
! :
Office BP : Office BP I Office BP
1
58P <120 mmHg ! SBP 120-139 mmHg : SBP =140 mmHg
and 1 or 1 or
DBP <70 mmHg ! DBF 70-89 mmHg : DEP 290 mmHg
' 1
' 1
HEPM : HEPM 1 HEPM
1
58P <120 mmHg ! SBP 120-134 mmHg : SBP =135 mmHg
and 1 or 1 or
DBP <70 mmHg ! DBP 70-84 mmHg : DEP =85 mmHg
' 1
1
ABPM : ABPM " ABPM
1
Draytime S5BP <120 mmHg : Daytime SBF | 20-134 mmHg : Daytime SBP =135 mmHg
and 1 or 1 or
Daytime DBP =70 mmHg : Daytime DBP 70-84 mmHg : Daytime DBP =85 mmHg
' 1
1
. , , Rizk stratify to identify ! Cardiovascular risk is
Insufficient evidence confirming ’ o L 1 . . )
the efficacy and safecy of BP # |3.|:Inr|-:lualls m,‘];l;;ghap # iLrF;i;m:ﬂ;r high Ir.-: .melru:
logical — camgiovascoular rs r I pRarmacologca
pharmacalogi : pharmacological creatment 1 Creatment initiation
b e
The diagnosis of hypertension and elevated BP requires confirmation using out-of-office
measurements (HBPM or ABPM) or at least one additional subsequent office measurement

- @ESC—

European Heart Journal 2024; 45: 3912—-4018



Screening for hypertension by office BP
! ! 1 } )
Mon-elevated BP Elevated BP Hypertension Hypertension Hypertension
=120/70 1201397089 1 40—159/20-99 160—179/100-109 21807110
mmHg mmHg mmHg mmHg mmHg
High CVD risk conditions
or
SCOREXVSCORE2-OP =10%
or
SCOREXSCOREZ-OP 5% — <I10%
+ risk modifiers
=40 years?
? 97 0
\II \Il ¥ L ¥
BP -' - BP -' - " '
sCreening sCreening .
at least every at least home or ambulatory home or ambulatory
3 years EVETY year BP measurements BF measurements m
(Class lla) (Class lla) (Class 1) (Class 1)

@ESc—

European Heart Journal 2024; 45: 3912-4018
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Cardiovascular risk: Stage & Grade

Hypertension Other risk factors, BP (mmHg) grading
disease HMOD, CVD
staging or CKD High-normal Grade 1 Grade 2 Grade 3
SBP 130-139 SBP 140-159 SBP 160-179 SBP = 180
DEP 85-89 DBP 90-99 DBP 100-109 DBP = 110
No other risk factors? Low risk Low risk Moderate risk
Stage 1 1 or 2 risk factors Low risk Moderate risk
=3 risk factors Pt .
moderate risk
HMOD, CKD grade 3, . .
Stage 2 or diabetes mellitus very high risk
Established CVD e C e e
Stage 3 or CKD grade >4 Very high risk Very high risk Very high risk Very high risk
<50 years 60-69 years =70 years
<2.5% <5% <7.5%
Complementary
2.51t0 <7.5% 5to <10% 7.51t0<15% risk estimation in Stage 1
B % >10% >15% with SCORE2/SCOR2-OP

Journal of Hypertension 2023 41:1874-2071
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Coronary risk evaluation

Overview of process for cardiovascular disease (CVD) risk assessment and management

2 | Use calculator to assess

Identify people for - Manage CVD risk
1 CvVD ri:kpasspessmenl CVD rns k g

Lifestyle* factors Pharmacotherapy

Age ranges for assessing CVD risk in u " . . )
, Use new Australian CVD risk calculator with | - smoking * BP-lowering
people without known CVD i e m—
- - « Nutrition

= All people aged 45-79 years the fﬂllDWIng variables:  Physical activity ~— * ;iggftjr‘nrgﬁ?ifying
« People with diabetes aged 35-79 years * Healthy weight

s Alcohol

+ First Nations people aged 30-79 years. ™ H
Assess individual CVD risk factors in First Agej SEx FDI' FI'EI'J pIE WIth
Mations people aged 18-29 years. - Skalng status diabetes:

» Systolic BP

s TC: HDL-C ratio

+ HbAlc
* Time since

« Diabetes status diagnosis of
*» CVD medicines diabetes
+ Postcode = UACR
» History of AF » eGFR
Identify people for » BMI Manage
CVD risk assessment e [nsulin CVD risk

Do not use calculator in those already
known to be at high risk: Moderate-to-
severe CKD and FH

European Heart Journal 2021; 42: 2439-2454
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Risk modifiers

[ ]
F@ Gestational diabetes High-risk ethnicity
. . Family history of
éq_f Gestational hypertension p ily ;ﬂm
Pre-eclampsia Socio-economic deprivation

Auto-immune inflammatory

Pre-term delivery d

One or more stillbirth Severe mental illness

Recurrent miscarriage

alole

- @Esc—

European Heart Journal 2024; 45: 3912-4018
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eGFR <60 mL/min/1.73 m?or
albuminuria =30 mg/g (=3 mg/mmaol)

Cardiac?
Vascular?

Type | and type 2 diabetes mellitus®

Probable or definite familial hypercholesterolaemia

k @ESCc—

European Heart Journal 2024; 45: 3912-4018



Hypertension-mediated organ damage

I

Why measure!

AT

Support decision to
s@rt or intensify BP-
lowering treatment for:

+ Individuals with
elevated BP with
SCOREZSCOREZ-CP
risk of 5—<10%

Uncertain situations
({i.e.BP or risk close
to thresholds,
masked or white-coat
hypertension,
non-traditional

CVD risk factors)

+ Individuals <40
years old with
elevated blood

pressure

Assistance
OVErcoming
patient and
physician inertia

What to measure?

1]

Which organ?
Kidney

eGFR
ACR

ECG

Heart

Echocardiography

Cardiac

biomarkers

Carotid
or femaoral

Arteries ultrasound

Pulse wave
s, welocity

Cardiac CT

-

How to diagnose HMOD?

Moderate-to-severe kidney disease

+ eGFR <60 mL/min/1.73 m? irrespective
of albuminuria

+ Albuminuria =30 mg'g irrespective
of eGFR

vVH

+ Sokolow—Lyon: 5V | +RV5 =35 mm

» Ra¥L =11 mm

+ Cornell volage: SV3+RaVL>28 mm (men)
5V3I+RaVL=20 rm [women)

LvH

« L¥ massheight™Tigm®7): =50 (men)
=47 (women)

+ LY mass/BSA{g/mY): =115 (men)
=95 [women)

+ LV concentric geometry: BWT =043

Diastolic dysfunction

+ LA volume/height” (miim?): =18.5 (men)
=165 (women)

+ LA volume index [mLa'm}J:B-!

+ & <Tem:Efe’ »14

+ hs-cTnT or | >99% parcentile upper
reference limit

+ NT-proBMP =125 pg/mL if age <75 years
or >450 pg'mlL if =75 years

Plaque (focal wall thickening =1.5 mimj

« Carotid-femoral PYWY =10 m/s
+ Brachial-ankle PVWYV =14 m/s

Coronary artery calcium score
=00 Agatston units

@Esc—

European Heart Journal 2024; 45: 3912—-4018
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*
Start monotherapy Start combination therapy
ACEI/ARB or
CCBor BP > 140/80 =P ACEI/ARB + CCB or ACEI/ARB + Diuretic
Diuretic
*Low risk HTN and BP < 150/95 mmHz BP > 140/80
High-normal BP and very high CV risk

Frail patients and/or advanced age

ACEI/ARB + CCB + Diuretic

BP > 140/80
HR >80 beats/min K <45 mmol/L HR < 60 beats/min
AF CHF K >4.5 mmol/L
CHF
CAD
p-blocker spironolactone a-blocker

Based on European Journal of Internal Medicine 2023; 116: 1-7
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True Resistant hypertension
Defined by all the following (I C):

1) SBP=140 or DBP 290 mmHg despite 3-drug combination at maximum recommended and tolerated doses,

2) elevated BP confirmed by ABPM,

3) Causes of pseudo-resistant hypertension (i.e., poor adherence, drugs, secondary hypertension, etc) excluded.

Home BP to confirm resistant hypertension if ABPM unavailable (Il C)

4

4

1

4

Manage resistant
hypertension as a
high-risk condition

(1c)

Reduce BP to
<140/90 mmHg, and
to <130/80 mmHg if

well tolerated (I B)

Reinforce life-
style measures

(1B

Consider the following additional treatment:

L N T N

<,

Spironolactone (or other mineralcorticoid receptor antagonists) (Il B)
p-blockers (11 B}

Alpha-1 blockers (1l B)

Centrally acting drugs (clonidine) (11 B)

Amiloride (I B)

Thiazide/Thiazide-like diuretics if eGFR230 ml/min/1.73 m2. (1 B)
Loop diuretics if eGFR<45 ml/min/1.73 m2 and if eGFR falls =30
ml/min/1.73 m2. (1 B)

Chlorthalidone (12.5 or 25 mg/day) with or without a loop diuretic if
eGFR<20 ml/min/1.73 m2 (1l B)

Renal denervation as an option if eGFR=40 ml/min/1.73 m2 (Il B)
Close follow-up of patients [ABFM, home BP assessment of organ
damage, kidney function, serum K) (1 C)

European Journal of Internal Medicine 2023; 116:




A nitial monotherapy preferred
* Elevated BP category (120/70-139/89 mmHg)
* Moderate-to-severe frailey
« Symptomatic orthostatic hypotension
+ Ape =85 years

l

BP controlled after 1-3 months
FU at least every year "_0_' (assessment at | month preferred if possible)

1

®

l

BP controlled after 1-3 months
FU at least every year «— ¥ — {(assessment at | month preferred if possible)

T

®

!

BP controlled after 1-3 months
FU at least every year + ¥ — (assessment at | month preferred if possible)

1

®

Apparent resistant hypertension

Refer to hypertension clinic Test for adherence
{Class Iia) (Class lla)

Add spironolactone
(Class l1a)

See section on management of resistant
hypertension for further steps as needed

@EsSc—
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Management of Resistant Hypertension

Office BP = 140/90 mmHg despite 3 or more BP-lowering medications
at maximally tolerated doses, including a diuretic

l

Referral to hypertension centre should be considered
(Class lla)

+ Exclusion of secondary and pseudo-resistant hypertension
+ Treatment optimization of BP-lowering medications (ideally three-drug SPC)

!

True treatment-resistant hypertension

l

Spironolactone
If spironolactone is not tolerated: eplerenone
{Class lla)

1

Beta-blocker (if not already recommended for a compelling indication)

(Class lla)
Intensification of l Interventional

pharmacotherapy Shared risk-benefit discussion therapy
- Alpha blockers and multidisciplinary assessment
- Centrally acting ) ] Renal denervation

BP-lowering drugs
+ K" sparing diuretics \
. Others . (Class Ilb)

(Class lla) If BP remains uncontrolled
@Esc—

European Heart Journal 2024; 45: 3912-4018



disease symptoms but are
less fit than category L

Often, they exercise or are
very active occasiomally. e g,

seasonally.

" People whose medical
problems are well
controlled, but are not
regularly active beyond
routine walking,

' While not dependent on
ahmforchlyhdp.o&m

being “slowed up"”, andior
being tired during the day.

O ]
These people often have more
evident slowing. and need help
in high order |IADLs (fnances,
transportation, heavy
housework, medications).
Typically, mid frailty progres-
sively impairs shopping and
walkking outside alone, meal
preparation and housework.

Clinical Franlq
Scale 1-5

Evidence for benefits in

reducing CVD events with |
more intensive treatment of |
8P -

\ 4

Low-dose combination

therapy to achieve
BP control is reasonable

Chmcal Frailty
6-9

reasonable In this cohort

when initiating or maingzining

BP-lowering treatment

People need help with all
outside activities and with
keeping house. Inside, they
often have problems with
stasrs and need help with
bathing and might need
minimal assistance cueing
(prompting). standing by
with dressing.

Comgpletely dependent for
persomal care, from
whatever cause (physical
or cognitive). Even so, they
seem stable and not at
high risk of dying (within
~6 months).

_—
| Single drug therapy may be &

Completdly dependent,
approaching the end of life.
Typically, they could

not recover even from a
minor iliness.

Approaching the end of
life. This category applies
to people with a e
expectancy <6 months,
who are not otherwese

evidently frail.

@®ESC—




Antihypertensive treatment choice

Studies Dementia Hazard ratio pvalue for
(individuals, n) cases, n (95% CI) heterogeneity
Angiotensin-converting enzyme inhibitors
Alone or in combination (vs no drug users) 6 (12521) 1100 97 (0-82-1-15) 032
Alone (vs no drug users) 6(11112) 805 1-03 (0-83-1-77) 072
Alone or in combination (vs other drug users) 6 (7794) 1080 ——— 1.1 (0-96-1.29) 0-43
Alone (vs other drug users) 6 (6385) 875 — 116 (0-93-1-46) 048
Angiotensin Il receptor blockers
Alone or in combination (vs no drug users) 3 (5737) 595 N 0-84 (0-58-1-21) 0-09
Alone (vs no drug users) 3 (5073) 476 078 (0-5-1-22) 0-24
Alone or in combination (vs other drug users) 3 (4559) 720 —B— 0-88 (0-71-1.09) 0-62
Alone (vs other drug users) 3(4039) 629 L] 076 (0-53-1-09) 0-62
B blockers
Alone or in combination (vs no drug users) 6(12668) 1258 —B— 0-86 (0-75-0-98) 058
Alone (vs no drug users) 5 (9826) 888 — B 0-96 (0-77-1-20) 0-27
Alone or in combination (vs other drug users) 6 (7794) 1080 —B— 0-95 (0-83-1-10) 041
Alone (vs other drug users) 5 (5544) 752 —— 07 (0-89-130) 039
Calcium channel blockers
Alone or in combination (vs no drug users) 6 (12469) 1098 —B— 87 (0-75-1-01) 0-97
Alone (vs no drug users) b (11174) 900 ——— 0-92 (0-75-1-14) 097
Alone or in combination (vs other drug users) 6 (7794) 1080 —i— 1.04 (0-86-1-24) 0-26
Alone (vs other drug users) b (6639) 908 — 1-09 (0-89-135) 0-5
Diuretics
Alone or in combination (vs no drug users) 6 (12588) 1257 —— 87 (076-099) 052
Alone (vs no drug users) 6(10623) 034 —B— 07 (0-76-1-24) 016
Alone or in combination (vs other drug users) 6 (7794) 1080 —— 0-95 (0-83-1-09) 0-91
Alone (vs other drug users) 6 (5961) 782 —i— 1-05 (0-83-1-33) 0-26
Any antihypertensive drugs
Alone or in combination (vs no drug users) 6 (14 520) 1865 — 0-88 (0.79-0-08)  0-65
¥'=335, df=5; p=0-65, F=0-0%
CII-S U-!_-"l 1-0 1-:1.1
4+a— —>
Decreased incident  Increased incident
dementia dementia

Lancet 2020; 396: 413-46
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Specific actions for risk factors across the life course

= Aim to maintain systolic BP of 130 mm Hg or less in
midlife from around age 40 years (antihypertensive
treatment for hypertension is the only known effective
preventive medication for dementia).

? ‘Old news’

- We may have more refined risk stratification
& therapeutic considerations now

Lancet 2020; 396: 413-46



- Population attributable fraction of

potentially modifiable risk factors
0 o for dementia

? Atrial fibrillation

Late life

@ Percentage reduction in cases
of dementia if this risk factor
& eliminated

Lancet 2024; 404: 572-628
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Summary:

* Optimal screening for diabetes

* Role of Urine ACR in both, diabetes & hypertension
* Utilise latest diabetes glycaemic Rx guidelines

* Think ‘Beyond Glycaemic Lowering (BGL)’

* Prompt diagnosis & treatment of hypertension
* Review and follow-up is essential

* Think beyond hypertension in the cardiovascular
system. E.g. dysrhythmias, hyperlipidaemia, etc



<
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Kairos (Ancient Greek: kalpoc), ancient Greek - 'the right or critical moment'
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Thank you!

Questions?
t.khoo@griffith.edu.au
tien.khoo@health.nsw.gov.au
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