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Cardiometabolic challenges

PROFESSOR LOUISE BURRELL, PROFESSOR GEMMA FIGTREE
Emerging therapies and approaches for the treatment of
diabetes, hypertension, hypercholesterolaemia and kidney
disease hold the promise of improved management for
cardiometabolic disease.

FEATURE ARTICLES PEER REVIEWED

Familial hypercholesterolaemia - enhancing the
care of patients and families

NICK S.R. LAN, JING PANG, GERALD F. WATTS

Familial hypercholesterolaemia increases the risk of premature
atherosclerotic cardiovascular disease (ASCVD). Early diagnosis
and appropriate treatment are the cornerstones of management.
GPs can facilitate continuity of care, including screening, cascade
testing, ASCVD risk stratification and lipid management.

Preventing diabetic kidney disease progression:
an update
JEAN C. LU, ELIF EKINCI, DAVID O’NEAL, RICHARD J. MACISAAC

In people with diabetes, identifying diabetic kidney disease early
and implementing effective treatments can minimise the
progression of renal dysfunction and associated comorbidities.

Resistant hypertension: an approach to management
SAYEH HEIDARI NEJAD, OMAR AZZAM, MARKUS P. SCHLAICH

Resistant hypertension is challenging to treat and is associated
with an increased risk of cardiovascular disease and organ damage.
A guideline-recommended approach can help in the accurate
diagnosis and comprehensive management of resistant hypertension.

Type 2 diabetes: advances in investigation and
management
ROSE LIN, RICHARD J. MACISAAC, ELIF EKINCI

Major advances have occurred in the pharmacological management
of type 2 diabetes, with the introduction of new medications that
improve glycaemia (and have a low risk of hypoglycaemia), promote
weight loss and provide cardio-kidney protection.

CARDIOMETABOLISM CLINIC PEER REVIEWED

Obesity, atrial fibrillation and cardiovascular risk:
a classic trifecta
PARAG BARWAD, JONATHAN KALMAN

A 38-year-old woman presents with class lll obesity, hypertension and
newly diagnosed atrial fibrillation (AF) with rapid ventricular response.

GPs are encouraged to consider AF ablation as a treatment option in
suitable patients.

COVER IMAGES: © RASI, CRYSTAL LIGHT, MATTHIEU/STOCK.ADOBE.COM;
FERTNIG, DIGICOMPHOTO/ISTOCKPHOTO.COM

MedicineToday

S

COVER FEATURE 4

PAGE 23

PAGE 38

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023 1

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



MedicineToday

Cardiometabolic challenges

ardiometabolic disease describes a spectrum of common but often

preventable conditions that pose a significant health and economic

burden. Advances in screening and investigation to identify predisposing

and contributing risk factors pave the way for preventive management in
patients. Furthermore, the emergence of new therapies and approaches in diabetes,
hypertension, hypercholesterolaemia and kidney disease will result in an enhanced
toolkit in our fight against cardiometabolic disease.

This supplement contains five articles that explore approaches to the diagnosis,

A g g % ’ ~
management and treatment of a range of conditions that increase an individual’s PROFESSOR GEMMA FIGTREE

cardiovascular risk, including hypertension, type 2 diabetes, hypercholesterolaemia,
kidney disease and obesity.

We hope that this supplement, which brings together diverse expert authors, will
provide GPs and other healthcare professionals with a clinically relevant update to
enhance the cardiometabolic health of their patients.

Professor Gemma Figtree MBBS, DPhil (Oxon), FRACP, FCSANZ, FAHA

Professor in Medicine at The University of Sydney; and Professor of Medicine

Northern Clinical School at Kolling Institute of Medical Research, Sydney, NSW.

Professor Figtree co-leads the Cardiovascular Theme for Sydney Health Partners, an NHMRC
Advanced Health Research and Translation Centre, and is the Chair of The University of
Sydney’s multidisciplinary Cardiovascular Initiative. She is also President of the

Australian Cardiovascular Alliance and Chair of the Mission for the Medical Research

Future Fund Cardiovascular Health Expert Advisory Panel.

PROFESSOR LOUISE BURRELL

Professor Louise Burrell MBChB, MRCP, MD, FRACP, FAHA

Professor of Medicine at the University of Melbourne; and Head of Medical Unit 4 and
Director of Research in General Medicine at the Austin Hospital in Melbourne Vic;

and a Board Member of the Institute of Breathing and Sleep.

At the University of Melbourne, she heads the Cardiovascular Research Group,

a multidisciplinary team of scientists, physicians and PhD students. She has held major roles
with the International Society of Hypertension, including Vice President, Treasurer and

Chair of the International Forum and Regional Advisory Groups.
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Familial

hypercholesterola

NICK S.R. LAN mBBS(Hons), Mclinus, MclinRes(Dist); JING PANG pnD
GERALD F. WATTS Dpsc, PhD, MD, FRCP, FRACP

Familial hypercholesterolaemia (FH) is a common
genetic disorder of LDL-cholesterol, that, if
untreated, leads to premature atherosclerotic
cardiovascular disease (ASCVD). With early
diagnosis and initiation of cholesterol-lowering
treatment, the risk of ASCVD can be substantially
reduced. Yet, many people with FH remain
undiagnosed and undertreated. GPs can play an
important role in the care of patients and families
with FH.

MedicineToday 2023; 24(8 Suppl): 4-13

Dr Lan is a Cardiology Advanced Trainee in the Departments of Internal Medicine
and Cardiology, Royal Perth Hospital; and a Clinical Senior Lecturer in the School
of Medicine, University of Western Australia, Perth. Dr Pang is a Research Fellow
in the School of Medicine, University of Western Australia, Perth. Professor Watts
is Senior Consultant Physician in the Departments of Internal Medicine and
Cardiology, Royal Perth Hospital, Perth; and Winthorp Professor of Cardiometabolic
and Internal Medicine at the University of Western Australia, Perth, WA.
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amilial hypercholesterolaemia (FH) is an autosomal
dominant and highly penetrant genetic disorder affecting
the LDL receptor pathway. FH is characterised by lifelong
elevated plasma LDL-cholesterol (LDL-C) levels due to
impaired hepatic clearance, and by an increased risk of athero-
sclerotic cardiovascular disease (ASCVD), particularly coronary
artery disease.! Heterozygous FH is one of the most common
monogenic conditions, with an estimated prevalence of one in
250 people worldwide.” Some ethnic groups may have a higher
frequency of FH due to gene founder effects, including the
Afrikaans, Christian Lebanese and French Canadian popula-
tions. In Australia, there are about 100,000 people living with
FH.? Compared with the general population, the risk of coronary
artery disease may be over 10-fold higher in patients with
heterozygous FH.** Homozygous or compound heterozygous
FH has an estimated prevalence of one in 160,000 to 300,000
people and manifests as very elevated levels of LDL-C (typically
>10mmol/L), with severe ASCVD and aortic valve sclerosis often
present by the late teenage years, or earlier if untreated.®
The major driver of ASCVD risk in people with FH is the
cumulative exposure to elevated plasma LDL-C levels from
birth (Figure 1).” Early initiation of lifestyle measures and
medications to reduce LDL-C levels in people with FH can
effectively reduce the risk of ASCVD.® However, most people
with FH remain undiagnosed and undertreated, representing
amissed opportunity for ASCVD prevention and a major public
health problem.” GPs request more than 90% of LDL-C meas-
urements and 88% of Australians present to GPs annually.'*!
A survey of Australian GPs showed that most considered they
were the most effective health practitioners for managing FH.!2
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GPs are ideally placed to enhance the care of patients and families
with FH.! The purpose of this article is to provide a contempo-
rary overview of the diagnosis and management of FH.

Screening

FH meets all criteria for screening for a condition. Several
strategies for universal, targeted, systematic and opportunistic
screening have been proposed to detect probands (i.e. the first
person diagnosed with FH in a kindred).”* Examples of FH
screening strategies (Table 1) include universal screening of
children at the time of immunisations coupled with ‘reverse’
cascade testing of parents if the child is found to have the con-
dition, targeted screening of patients with premature ASCVD

KEY POINTS

« Familial hypercholesterolaemia (FH) is a common
genetic disorder of the LDL receptor pathway, with the
heterozygous form affecting one in 250 individuals.

o A diagnosis of FH should be suspected in people with an

elevated LDL-cholesterol (LDL-C) level (>5 mmol/L), especially

if there is a personal or family history of premature coronary
artery disease.

The Dutch Lipid Clinic Network Criteria can be used to make

a phenotypic diagnosis of FH; however, it should not be

used in children.

« Genetic testing plays a role in confirming the diagnosis

(MBS item 73352), atherosclerotic cardiovascular disease

risk stratification and cascade testing (MBS item 73353).

Because FH is an autosomal dominant condition, cascade

testing is important to identify undiagnosed relatives of

index cases.

High-intensity statins remain the cornerstone of therapy;

however, the addition of ezetimibe and monoclonal antibodies

targeting PCSK9 may be required to attain LDL-C goals.

« A multidisciplinary approach and integration of services
are required to implement optimal care of patients and
families with FH.

in coronary care units or rehabilitation programs, application
of electronic tools to systematically search GP patient databases,
and interpretative comments and alerts on lipid profile results
issued by pathology laboratories.”*!*

Opportunistic screening of adults, such as during a health
check, should be employed in primary care to detect FH, based
on an LDL-C level above 5mmol/L.* Owing to practical advan-
tages, nonfasting samples can be considered for FH screening but
should be used with caution in patients with hypertriglyceridaemia

LDL-cholesterol (mmol/L-years)

- Genetically low cholesterol

Figure 1. Time course for the onset of ASCVD.
The solid lines represent different plots of
cumulative LDL-C with age in individuals with
varying risk of ASCVD, with the threshold for
onset represented by the dashed horizontal
line. Patients with untreated homozygous FH
have the steepest slope of LDL-C versus age
(red line) and experience earlier onset of
ASCVD compared with those with untreated
heterozygous FH (orange line) or untreated
common hypercholesterolaemia (yellow line).
Individuals with genetically low cholesterol
from birth have a markedly reduced risk of
developing ASCVD (green line).

Abbreviations: ASCVD = atherosclerotic cardiovascular
disease; FH = familial hypercholesterolaemia;

Threshold for onset
of ASCVD

Untreated homozygous FH

Untreated heterozygous FH

Untreated common
hypercholesterolaemia

40
Age (years)

60

> LDL-C = low-density lipoprotein cholesterol.

Adapted from Shapiro MD, Bhatt DL. J Am Coll Cardiol 2020;
29:1517-1520.7
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

Screening strategy

TABLE 1. SCREENING STRATEGIES FOR FAMILIAL HYPERCHOLESTEROLAEMIA

Features

Opportunistic screening for family history
and lipid profile

* Patients with a positive family history have their plasma lipid profile measured and are
examined for clinical features of FH

¢ Patients with high LDL-C levels (>4.9 mmol/L for adults and >4.0 mmol/L for children) are
reviewed for family history and clinical features of FH

Opportunistic alerts and interpretative
comments on pathology reports

Flagging of LDL-C higher than 5.0 mmol/L on pathology reports to alert GPs and suggest
referral to a specialist for assessment

Targeted screening of high-risk coronary
patients in secondary and tertiary centres

Targeted screening in:

¢ patients younger than 60 years of age presenting to coronary care, stroke, cardiothoracic
and vascular units

¢ patients attending cardiac rehabilitation programs

Systematic searching of medical records

Search of electronic records and systematic selection of medical notes to identify potential
index cases

Universal screening of newborns

Integrating FH testing into the newborn screening programs

Universal screening of children

Universal screening of children, where all children at a certain age have their lipid levels
measured; for example, at time of immunisation

Population screening of young adults

Offer DNA testing to all young adults for a range of preventable conditions

Cascade screening (or testing) of family
members

* Systematic screening of blood relatives of index cases with a definite diagnosis of FH. This
usually starts after identification of an adult with FH

* ‘Reverse cascade screening’ is when a child is first identified, and family members are
subsequently tested

Abbreviations: FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.

(triglyceride level >4.5mmol/L), who
should have fasting samples tested.? It has
also been advocated that FH be considered
part of the newborn bloodspot screening
program in Australia; however, such a
strategy needs further development.”
Recommended ages for screening children
for FH are as early as possible (no later
than 2 years) for suspected homozygotes
and from the age of 5 years (no later than
10 years) for suspected heterozygotes.
Providing educational resources and
national programs to raise awareness
among the public and health professionals
about the health impacts of high choles-
terol, and FH specifically, are also impor-
tant.'* The FH Australasia Network
provides online resources on FH (https://
www.athero.org.au/fh/).

Figure 2. Florid examples of physical signs of familial hypercholesterolaemia. Tendon xanthomata
(white or yellow lumps of cholesterol deposits) around the knuckles (a, top left) and Achilles tendon (b,
top right); corneal arcus (a circular deposit of cholesterol at the edge of the cornea; ¢, bottom left); and
xanthelasma (a yellow deposit of cholesterol around the eyelid or medial canthus area; d, bottom right).
Reproduced with permission from The Royal Australian College of General Practitioners from: Brett T, Arnold-Reed DE.

Familial hypercholesterolaemia: a guide for general practice. Aust J Gen Pract 2019; 48: 650-652. Available online at:
www1.racgp.org.au/ajgp/2019/september/familial-hypercholesterolaemia.

Phenotypic diagnosis

FH can be diagnosed using criteria com-
bining personal and family history of
hypercholesterolaemia and premature
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ASCVD, LDL-C levels and physical signs
of cholesterol deposition, such as tendon
xanthoma, arcus cornealis and xanthelasma
(Figure 2).”* Physical stigmata can be subtle
and are less prevalent due to statin therapy.
Thus, their absence does not exclude the
diagnosis of FH.*' Although several diag-
nostic tools are available, the Dutch Lipid
Clinic Network Criteria score (DLCNC)
(Table 2) is the preferred tool in Australia
for adults.>? The DLCNC tool assigns a
score to each diagnostic criterion and the
total scoreis used to categorise the likelihood
of FH as ‘definite’, ‘probable’, ‘possible’
or ‘unlikely’. In patients taking a statin or
ezetimibe, the pretreatment LDL-Clevel can
be estimated using a correction factor.”

In children, the clinical diagnosis of FH
relies on LDL-C levels and family history.
Testing for suspected heterozygous FH
using a phenotypic and/or a genotypic strat-
egy should be considered in children
between the ages of 5 and 10 years.> The
DLCNC tool is not suitable for children.
A probable diagnosis of FH should be con-
sidered in children with an LDL-C level
higher than:*"**

o 5.0mmol/L in the absence of parental
history of hypercholesterolaemia or
premature ASCVD

o 4.0mmol/L with parental history of
hypercholesterolaemia or premature
ASCVD

e 3.5mmol/L with a parent with a
pathogenic or likely pathogenic gene
variant.

If FH is suspected, a fasting plasma or
serum lipid profile should be performed,
ideally on two occasions, in both adults
and children, and secondary causes of
hypercholesterolaemia, such as hypothy-
roidism, nephrotic syndrome, cholestatic
liver disease and medication use (e.g. steroids,
isoretinoids), excluded.’ After a diagnosis
is made, patients with FH should be
referred to, or discussed with, a specialist
with expertise in lipidology.?

Genetic testing
Genetic testing is the gold standard for
diagnosing FH and should be offered

TABLE 2. DUTCH LIPID CLINIC NETWORK CRITERIA22*
Criteria Scoref
Family history
 First-degree relative with known premature coronary or vascular disease;* 1
r

3 cI-Eirst-degree relative with known LDL-C above the 95th percentile for age

and sex
* First-degree relative with tendinous xanthomata or arcus cornealis; or 2
¢ Children younger than 18 years with an LDL-C level above the 95th percentile

for age and sex
Clinical history
Patients with premature coronary artery disease* 2
Patients with premature cerebral or peripheral vascular disease* 1
Physical examination
Tendinous xanthomata 6
Arcus cornealis before 45 years of age 4
Untreated LDL-C (mmol/L)
LDL-C >8.5 8
LDL-C 6.5-8.4 5
LDL-C 5.0-6.4 8
LDL-C 4.0-4.9 1
Score: definite FH: 28; probable FH: 6-8; possible FH: 3-5; unlikely FH: <3
Abbreviations: FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein cholesterol.
* The Dutch Lipid Clinical Network Criteria calculator can be accessed online (https://www.athero.org.au/fh/calculator/).
T Only the highest score in each section is chosen to add up to the total score, to a maximum of 18.
# Men younger than 55 years and women younger than 60 years.

when available.* However, the absence of
a causative variant does not exclude the
diagnosis, especially when the phenotypic
expression is strong.”> Pathogenic gene
variants are detected in 60 to 80% of those
with ‘definite’ FH and in 20 to 40% with
‘probable’ FH.? Variants in the LDL recep-
tor (LDLR), apolipoprotein B (APOB) and
proprotein convertase subtilisin/kexin
type 9 (PCSK9) genes contribute to more
than 95% of genetically confirmed cases.
There is also a very rare form of autosomal
recessive FH due to variants in the LDL
receptor adaptor protein 1 (LDLRAPI)
gene.”*” Patients with phenotypic FH, but
without a detectable FH-causing variant,
may have an unidentified genetic variant
or polygenic hypercholesterolaemia.*

MedicineToday

Genetic testing remains underutilised,

despite its value in:*>?

« increasing the specificity of diagnosis

« enabling more efficient genetic
counselling

o improving the accuracy of risk
stratification

« improving adherence to treatment

o enabling access to special therapies.
Genetic testing should ideally be offered

to adult index cases with a definite or

probable diagnosis of FH by the DLCNC

and be performed using accredited methods

in certified laboratories.* The MBS has intro-

duced new pathology services to facilitate

genetic testing for FH-causing variants in

index cases (MBS item 73352), which requires

non-GP specialist authorisation.'>*
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

1. GENETIC TESTING AND MANAGEMENT OF PATIENTS WITH FAMILIAL HYPERCHOLESTEROLAEMIA

Patient presents with possible FH

v

Identification of potential FH
¢ DLCNC score 26
¢ LDL-C level 26.5 mmol/L

¢ LDL-C level 5.0 to 6.5 mmol/L with signs of

premature or accelerated ASCVD

v

Refer patient to a lipid specialist
for FH genetic testing*

v

Patient is FH negative

v

Standard care for high cholesterol

v
v

Assess complexity

Cascade testing of first-degree

Patient is FH positive == blood relatives if not previously

tested for FH*T (Flowchart 2)

y

Low complexity:

¢ absence of ASCVD

* absence of risk factors for
ASCVD

e reached LDL-C goal with
statin treatment

Patient can be managed
in primary care

Intermediate complexity:
* stable ASCVD and risk factors .
* close to LDL-C goal with statin .

and/or ezetimibe treatment .
* has minor statin intolerance .

}

High complexity:

multiple uncontrolled risk factors
symptomatic ASCVD

recent myocardial infarction or revascularisation
failure to reach LDL-C goals despite statin

and/or ezetimibe, need for PCSK9 inhibitors

severe statin intolerance
special situations, e.g. homozygous,

pregnancy, LDL-apheresis, issues with
cascade testing

Patient should be
managed in shared care

y

Patient should be
managed in specialist care

Abbreviations: ASCVD = atherosclerotic cardiovascular disease; DLCNC = Dutch Lipid Clinic Network Criteria; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein
cholesterol; MBS = Medicare Benefits Schedule; PCSK9 = proprotein convertase subtilisin/kexin type 9.

* The MBS offers genetic testing for FH-causing variants for index cases (MBS item 73352) and cascade testing for first- and second-degree relatives (MBS item 73353).
T Genetic cascade testing may be undertaken by a specialist lipid clinic in collaboration with a GP.

Adapted from Vickery AW, et al. Heart Lung Circ 2014; 23: 1158-1164.%°

One of the major benefits of genetic
testing for FH is to enable cascade testing
of at-risk family members. If an index
case has a pathogenic FH-causing variant,
cascade genetic testing of first- or second-
degree relatives should be offered, and
GPs can request this (MBS item 73353)."

8 MedicineToday

Pre- and post-test counselling is an inte-
gral part of the process for FH genetic
testing and should be delivered by a
healthcare professional with skills in
genetic counselling.” Information for
GPs on genetic counselling is available
through the WA HealthPathways

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

(https://wa.communityhealthpathways.
org/ 981755.htm). A shared-care approach
between GP and non-GP specialists can
facilitate genetic testing of index cases and
cascade testing.” An algorithm for genetic
testing and management of patients with
FH is presented in Flowchart 1.
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Cascade testing

Cascade testing is the systematic testing of
blood relatives of an index case with the
condition.” Since FH is a monogenic auto-
somal dominant genetic disorder with high
penetrance, 50% of first-degree relatives of
index cases will have the condition (Figure
3).14253 After FH is diagnosed in an index
case, cascade testing of first- and second-
degree relatives should be offered using
phenotypic (i.e. LDL-Clevels) and genotypic
(MBS item 73353) approaches where feasible.
Anapproach to cascade testing of biological
relatives of a patient with confirmed FH is
summarised in Flowchart 2.>* Genetic
testing should be offered to diagnose FH
in children after a pathogenic or likely
pathogenic gene variant has been identified
in a parent or first-degree relative.>* Cas-
cade genetic testing also identifies relatives
who do not inherit the genetic variant,
which gives reassurance that they do not
have FH.*

Voo m b

Index case‘

ootmoener mo

Figure 3. An example family pedigree depicting the autosomal dominant inheritance of familial

hypercholesterolaemia.3*

Cascade screening programs that use
variant-specific genetic testing have been
shown to be feasible and cost-effective.*
However, cascade testing should ideally be
co-ordinated by a well-resourced centre that
can also enable testing via GPs.” Risk noti-
fication of family members should be per-
formed according to local legislation and

institutional guidelines.” As with genetic
testing of index cases, pre- and post-test
counselling for genetic cascade screening
should be delivered by a healthcare profes-
sional with skills in genetic counselling.”
In the absence of genetic testing, cascade
testing of relatives of index cases may be
carried out using measurement of fasting

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



FAMILIAL HYPERCHOLESTEROLAEMIA continued I

2. CASCADE TESTING OF BIOLOGICAL RELATIVES OF A PATIENT WITH CONFIRMED FAMILIAL HYPERCHOLESTEROLAEMIA

Patient presents as an index case

v

Patient carries a gene variant of known pathogenicity with probable
or definite phenotypic FH according to the DLCNC

v

Discuss risk notification of biological relatives with the patient*

Continue to build

3 rapport with the patient

v

-3 Offer genetic counselling to biological relatives

v
|

v

No consent or assent
to genetic and LDL-C
testing

Perform only LDL-C

test

No consent or assent
to genetic testing

v Y

Consent or assent to
genetic and LDL-C testing

v v

Perform genetic and

LDL-C test

\

FH unlikely or uncertaint

Abbreviations: DLCNC = Dutch Lipid Clinic Network
Criteria; FH = familial hypercholesterolaemia;

LDL-C = low-density lipoprotein cholesterol.

* Risk notification should be consistent with local
legislation and institutional guidelines.

T According to age- and sex-specific plasma LDL-C
concentrations in Figure 4.

Adapted from Watts GF, et al. Atheroscler Suppl 2011;
12:221-263.3¢

LDL-C, with age-and gender-specific
levels (Figure 4); the DLCNC should not
be used to make the diagnosis of FH in
relatives.>*>*

ASCVD risk stratification

After FH is diagnosed, a comprehensive
ASCVD risk assessment should be con-
ducted to develop a personalised treat-
ment plan and guide management.*
Traditional ASCVD risk factors remain
significant predictors of ASCVD in

10 MedicineToday

Do biological relatives consent to genetic and LDL-C testing?

Y \J

FH likely"

| |
Y

Discuss risk notification of other biological relatives*

y

Offer appropriate testing to biological relatives
and proceed as above

patients with FH, highlighting the impor-
tance of a multifactorial approach to risk
reduction.’** In women, female-specific
ASCVD risk factors, such as hypertension
or toxaemia in pregnancy, gestational
diabetes and premature menopause,
should be considered. Tendon xanthomata
reflect cumulative exposure to elevated
plasma LDL-C levels and are associated
with higher ASCVD risk.”” Furthermore,
lipoprotein(a) [Lp(a)] is a genetically
determined LDL-like particle bound to

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

FH variant present

./

FH variant not present

\

FH excluded:
¢ monitor relative if LDL-C
level elevated

apolipoprotein(a) that is a causal risk
factor for ASCVD and calcific aortic valve
stenosis.” In patients with FH, an elevated
Lp(a) level is common and is a potent
risk factor for coronary artery disease; it
may also mimic the FH phenotype diag-
nostically, especially when markedly
elevated or if coexisting with common
hypercholesterolaemia.’®* Measurement
of Lp(a) should be considered as part
of routine evaluation, noting that an
MBS item is not yet available and that
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out of pocket costs may be incurred.
However, Lp(a) measurement is a one-off
test, as Lp(a) levels are considered stable
throughout a person’s lifetime.** Genetic
testing provides information on ASCVD
risk, as the presence of a pathogenic
gene variant is associated with a higher
cumulative exposure to LDL-C and is
predictive of ASCVD.*

Primary prevention ASCVD risk
calculators for the general population (such
asthe Australian CVD Check or the Fram-
ingham Risk Score) should not be used in
patients with FH, as lifelong exposure to
elevated LDL-Clevels are not considered,
thus risk will be underestimated.** FH-
specific equations for absolute ASCVD
risk have been developed for people with
genetically confirmed FH. For instance,
the Spanish Familial Hypercholester-
olemia Cohort Study risk equation (SAFE-
HEART-RE) takes into account age, sex,
previous ASCVD, hypertension, obesity,
smoking, LDL-C levels and Lp(a) levels;
however, requires further validation in an
Australian population.*?

Noninvasive imaging for atheroscle-
rosis, such as carotid ultrasonography,
coronary artery calcium scoring and
CT coronary angiography, can facilitate
personalised risk assessment; it enables
the identification of patients with ather-
osclerotic disease who may require more
intensive treatment, including referral for
further cardiac evaluation.* Patients with
symptoms of ASCVD should be referred
to a cardiologist for further investigation
and management.

Lifestyle modifications and
management of non-cholesterol
risk factors

Modifications targeting a heart-healthy
diet, smoking cessation, regular exercise,
weight loss, moderation in alcohol
consumption and mitigation of psycho-
logical stress are emphasised by all guide-
lines for the prevention of ASCVD and are
recommended for all patients with FH.?
Hypertension, diabetes and obesity should
be managed according to relevant
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Figure 4. Age- and sex-specific thresholds for making a phenotypic diagnosis of familial
hypercholesterolaemia (FH) during cascade testing. When genetic testing is not feasible, the
diagnosis of FH in close relatives during cascade testing should be made phenotypically using
age- and sex-specific LDL-C levels. The Dutch Lipid Clinic Network Criteria should not be used.
Adapted from Starr B, et al. Clin Chem Lab Med 2008; 46: 791-803.3%

guidelines. The recommended cardiopro-
tective diet for patients with FH is one that
is low in saturated fat and cholesterol,
coupled with the preference for unsatu-
rated fat, particularly within the context
of the Mediterranean-style or DASH-style
(Dietary Approaches to Stop Hyperten-
sion) dietary patterns.** Referral to a
dietitian for specialised advice is recom-
mended.>* However, a heart-healthy diet
alone does not usually provide adequate

MedicineToday

reduction of LDL-Clevels in patients with
FH. Nutraceutical regimens, including
plant sterols, red yeast rice, soluble fibre
and berberine, may be useful adjunctive
therapies in certain patients.>*

Pharmacotherapy for lowering
LDL-cholesterol

Based on extensive clinical trial, registry
and genetic data, cholesterol lowering with
statins remains the mainstay therapy for
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

TREATMENT PATHWAY FOR PATIENTS WITH FH*

Initial drug monotherapy
(high-intensity statin therapy)

Proceed to two-drug combination if:

¢ LDL-C level is above guideline-recommended goal
after three months of therapy

¢ the patient is tolerant and adherent

Two-drug combination:
¢ high-intensity statin + ezetimibe

Proceed to three-drug combination if:

¢ LDL-C level is above guideline-recommended goal
after three months of therapy

e the patient is tolerant and adherent

Three-drug combination:

¢ high-intensity statin + ezetimibe + PCSK9 inhibitor

Proceed to complex therapy combination if:

¢ LDL-C level is above guideline-recommended goal
after three months of therapy

* the patient is tolerant and adherent

Complex therapy combination:

* high-intensity statin + ezetimibe + PCSK9 inhibitor + lipoprotein apheresis

¢ lomitapide’

¢ compassionate use of novel drugs if indicated (e.g. ANGPTL3 inhibitors)

« liver transplantation*

Abbreviations: ANGPTL3 = angiopoietin-like 3; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein
cholesterol; PCSK9 = proprotein convertase subtilisin/kexin type 9.

* At each step of the treatment pathway, the patient’s preferences and perspectives should be evaluated and shared
decisions adopted. The pathway might also be applicable to patients with homozygous FH who require complex therapy.
T Lomitapide is approved only for use in patients with homozygous FH.

# Liver transplantation can be considered as a last resort in patients with homozygous FH.

Figure 5. Treatment pathway for patients with familial hypercholesterolaemia.
Adapted from Watts GF, et al. Nat Rev Cardiol 2020; 17: 360-377.34

reducing the cumulative burden to elevated
LDL-C levels and to prevent ASCVD.*

Adults with heterozygous FH

In adults with heterozygous FH, high-
potency statins (such as high-dose

12 MedicineToday

atorvastatin or rosuvastatin) should be
initiated as soon as possible after the diag-
nosis, with shared decision making to
improve adherence. According to the FH
Australasia Network guidelines, the
LDL-C goal for adults with FH is a greater
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than 50% reduction in LDL-Clevels and

either an LDL-C level below’

« 2.5mmol/L in the absence of
ASCVD or other major ASCVD risk
factors

o 1.8 mmol/L if there is imaging
evidence of ASCVD or if other major
ASCVD risk factors are present

o 1.4 mmol/L if there is clinical
ASCVD.

However, statins alone are often insuf-
ficient to attain LDL-C goals in most
patients and sequential addition of other
therapies is needed (Figure 5).***° The addi-
tion of ezetimibe (a cholesterol absorption
inhibitor) can further reduce LDL-C levels
by up to 20%. It is recommended as add-on
therapy, or as monotherapy in those who
are statin-intolerant, with good safety and
efficacy and low cost.*>** Bile acid seques-
trants modestly reduce LDL-C levels but
are seldom used, owing to gastrointestinal
adverse effects.”” Bempedoic acid (an
adenosine triphosphate citrate lyase
inhibitor) is well tolerated and can be con-
sidered in patients who are statin-intolerant;
however, it is not yet available in Australia.”
Statin intolerance is an important issue
and should be managed according to estab-
lished guidelines.*

Therapies targeting PCSK9 (a protein
that binds to the LDL receptor resulting in
degradation of the receptor) are also
available. Inhibition of PCSK9 leads to
upregulation of LDL receptor activity,
thereby lowering plasma LDL-C levels.
The PCSK9 inhibitors alirocumab and
evolocumab are fully human monoclonal
antibodies that are usually administered
subcutaneously every two weeks. Theylower
LDL-Clevels by 50 to 60% and reduce CVD
events when added to statin therapy.>>*
These agents are safe and efficacious in
patients with FH, with injection site reac-
tions being the main adverse effect.>®*
Accordingly, these agents are recommended
as third-line therapy after statins and
ezetimibe.” Monoclonal antibodies target-
ing PCSK9 are reimbursed on the PBS for
patients with FH and can be initiated by
GPs in consultation with a specialist.?
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Pregnancy and FH

Women of child bearing age should be
offered individualised prepregnancy coun-
selling and contraception advice, as statins
are associated with risk of teratogenesis.’
Safe and reliable forms of contraception
should be recommended during statin
treatment. Statins and other systemically
absorbed cholesterol-lowering medications
should be ceased three months prior to
planned conception and during preg-
nancy and breastfeeding.®* However,
prolonged periods off cholesterol-lowering
treatment due to conception planning,
pregnancy and breastfeeding may increase
ASCVD risk.” In pregnant women with
FH, the severity of hypercholesterolaemia,
presence of ASCVD and risks and benefits
of cholesterol-lowering therapies need to
be considered.* Bile acid sequestrants are
safe to use in pregnancy but can affect
absorption of fat-soluble vitamins, such
as vitamin K.** Additionally, lipoprotein
apheresis can be performed safely during
pregnancy, and may be required for
patients with homozygous FH or severe
heterozygous FH, depending on ASCVD
risk.® A multidisciplinary approach
involving experienced lipidologists,
obstetricians and cardiologists should be
followed.?

Children with heterozygous FH

In children with FH, modest and sus-
tained reductions in LDL-C levels have a
major impact in preventing ASCVD.*»
Statins licensed for this age group (pravas-
tatin, fluvastatin and simvastatin) should
be initiated after age 8 to 10 years.> An
LDL-C goal below 3.5mmol/L or a 50%
reduction in LDL-C levels can be consid-
ered for children older than 10 years with
FH.**! Studies have shown that statins are
safe and efficacious in children with FH,
with 20-year observational follow-up data
showing a reduction in ASCVD events
and death from ASCVD.**¢” Ezetimibe
and monoclonal antibodies targeting
PCSK9 are approved for patients older
than 10 years with FH, with recent studies
showing their safety and efficacy.®s”

Weight, growth, physical and sexual
development, and wellbeing should be
monitored in children receiving cholesterol-
lowering therapies.**! Children with FH
should preferably be reviewed by a
paediatrician with expertise in lipidol-
ogy.»*" A multidisciplinary approach
founded on shared decision making with
the parents and an all-inclusive approach
should be undertaken, addressing barriers
and enablers to treatment. Transition
clinics from childhood to adulthood are
recommended, and should be planned
well in advance.*

Children and adults with
homozygous FH

Patients with homozygous FH should be
referred to specialist centres as manage-
ment is substantially more difficult.* In
children and adults with homozygous
FH, statins should be initiated as soon
as possible after the diagnosis.’ Ezetimibe
and monoclonal antibodies targeting
PCSKO9 can be used; however, response
to treatment may be reduced in patients
carrying LDLR-negative variants who
have minimal or no residual LDL-receptor
function.® Lipoprotein apheresis may
therefore be required to attain adequate
reduction in LDL-C levels and has been
performed safely in children.® Apheresis
is performed weekly or every two weeks,
with adequate vascular access and appro-
priately trained staff being essential.®®
Barriers include lack of availability, high
cost, expertise required, patient incon-
venience and adverse effects. Other
therapies for patients with homozygous
FH include lomitapide (a microsomal
triglyceride transfer protein inhibitor)
and evinacumab (a monoclonal antibody
targeting angiopoietin-like 3 protein);
both work independently of LDL-C
receptor function but require specialist
consultation as they are obtained via
special access or compassionate use
schemes.”>” Liver transplantation may be
considered as a very last resort for patients
with homozygous FH; however, it has
rarely been performed in Australia.”

MedicineToday

On the horizon

Inclisiran is a double-stranded small
interfering ribonucleic acid therapy that
inhibits hepatic synthesis of PCSKO.
Inclisiran is administered subcutaneously
every six months and can reduce LDL-C
levels by 40 to 50% in patients with hetero-
zygous FH, with the main adverse effects
being injection site reactions and naso-
pharyngitis.”>’® Bempedoic acid may also
play a role in the management of FH, as it
has been shown to lower LDL-C levels by
about 20% and reduce ASCVD events in
patients with statin intolerance and
ASCVD or ASCVD risk factors.* Several
novel cholesterol-lowering agents are also
in clinical development.””

Conclusion

FH is a common genetic disorder that
GPs will encounter in their practice. GPs
can play a central role in the continuity
of care of patients with FH, spanning
screening, diagnosis, cascade testing,
ASCVD risk stratification and lipid man-
agement. Earlier diagnosis and initiation
of effective cholesterol-lowering treat-
ments is required to reduce the burden
of ASCVD in patients and their families
with FH. Advances in cholesterol-lower-
ing therapies have provided strategies that
allow more patients with FH to approach
recommended treatment goals. Effective
implementation of FH care requires an
integrated health system approach, with
shared care between GPs and other
specialities. M7
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It is important to implement treatments to delay and
prevent diabetic kidney disease progression by aiming
for tight metabolic and blood pressure control and
simultaneously addressing cardiovascular risk factors
aggressively. Using pharmacological agents with
cardiovascular and renal benefits, including renin-
angiotensin system inhibitors and sodium-glucose
cotransporter-2 inhibitors, is paramount. Glucagon-like
peptide-1 receptor agonists may also be renoprotective.

KEY POINTS

« In patients with type 2 diabetes, screen for diabetic kidney
disease (DKD) by measuring the albumin to creatinine
ratio in an early-morning spot urine sample and measuring
the serum creatinine level to calculate the estimated
glomerular filtration rate (eGFR).

« Adiagnosis of DKD should be made if repeat testing confirms

an elevated albumin to creatinine ratio (greater than

2.5mg/mmol in men or greater than 3.5mg/mmol in
women) or an eGFR less than 60 mL/min/1.73m2.

Delay the progression of DKD by aiming for glycaemic

(general HbA 4, target: less than 53 mmol/mol) and blood

pressure (general target: less than 130/80 mmHg) control.

Use single-agent renin-angiotensin system inhibitors at

maximally tolerated doses and, when appropriate,

sodium-glucose cotransporter-2 inhibitors and finerenone
to slow the progression of DKD.

Treat cardiovascular risk factors aggressively in patients

with DKD.

MedicineToday

he incidence of diabetes is increasing worldwide,

secondary to the marked increase in the incidence of

type 2 diabetes. Diabetes is also an established and

major risk factor for the development and progression
of chronic kidney disease (CKD). As a result, diabetes is now
the leading cause of end-stage kidney disease in Western coun-
tries. Traditionally, diabetic kidney disease (DKD) has been
referred to as ‘diabetic nephropathy’, but this is a term that
should be reserved for people with progressive albuminuria.
There is now growing appreciation that renal impairment can
develop in people with diabetes in the absence of increasing
albuminuria and in the presence of other nondiabetes-related
causes of CKD. Therefore, the term DKD is now preferred to
describe CKD in people with diabetes.!

DKD occurs in 25 to 40% of people with type 1 or type 2
diabetes who also have risk factors, including hyperglycaemia,
hypertension, a history or current habit of smoking, poor plasma
lipid control and a genetic predisposition.> People who have
DKD have increased rates of morbidity and mortality, mainly
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PREVENTING DIABETIC KIDNEY DISEASE PROGRESSION continued I

TABLE 1. MANAGEMENT STRATEGIES FOR CKD IN PEOPLE WITH DIABETES ACCORDING TO THE eGFR AND ALBUMIN LEVELSS

TOr more.

eGFR (mL/min/1.73m?)*

Albumin level 90 and greater 60 to 89 45 to 59 30to 44 15t0 29 Less than 15
(mg/mmol) (normal to high) | (mild reduction) | (mild to moderate | (moderate to severe | (severe reduction) (kidney failure)

reduction) reduction)
Less than 3 Screen Screen Treat Treat Treat and refer Treat and refer
(normal to 1 1 1 2 3 41
mild increase)
3to 29 Treat Treat Treat Treat and refer Treat and refer Treat and refer
(moderate increase) 1 1 2 3 3 4t
e creater Treat and ref Treat and ref Treat and ref Treat and ref Treat and ref
(severe increase) reat ag refer rea ag refer rea ag refer rea ag refer rea a;r refer Treat a:Td refer

Abbreviations: CKD = chronic kidney disease, eGFR = estimated glomerular filtration rate.
* Numbers in the boxes are a guide to the frequency of clinical visits (number of times per year).

because of the high risk of cardiovascular
(CV) events.>* In parallel, renal failure
also predisposes to poorer glycaemic con-
trol (both hyper- and hypoglycaemia)
because of an altered renal physiology,
which disrupts normal glucose and insulin
metabolism. Therefore, in people with
diabetes, the early identification of DKD
and implementation of effective treat-
ments are imperative to minimise the
progression of CKD and its associated
comorbidities.

However, the good news is that novel
effective treatments to help prevent the
progression of DKD in people with type 2
diabetes have been developed over the past
decade. Ample evidence indicates that
optimising metabolic health and using
renin-angiotensin system inhibitors and
sodium-glucose cotransporter-2 (SGLT-2)
inhibitors can delay the progression of
DKD. The novel mineralocorticoid recep-
tor antagonist finerenone is also emerging
as a promising approach to slowing loss
of renal function in people with type 2
diabetes. This article focuses primarily on
DKD management in people with type 2
diabetes.

Screening for diabetic kidney
disease

Early-stage DKD is usually a silent disease,
with minimal clinical manifestations until

16 MedicineToday

the patient has progressed to an advanced
stage of kidney disease. Therefore, it is
essential to screen for markers of kidney
disease in people with diabetes as part of
routine clinical care (Table 1).

A spot urine sample should be collected
annually to measure the albumin to cre-
atinine ratio. A diagnosis of DKD should
only be made if repeat testing confirms
an elevation in this ratio (greater than
2.5mg/mmol in men or greater than
3.5mg/mmol in women). The urine albu-
min to creatinine ratio fluctuates by 30 to
40% on the basis of several factors, such
as the presence of a fever, dehydration,
vigorous physical activity or urinary tract
infection. Therefore, if an abnormal albu-
min to creatinine ratio is found, perform
one to two more tests over the subsequent
three months to ensure persistent
albuminuria.

Serum creatinine levels should be
measured to calculate the estimated glo-
merular filtration rate (¢GFR). A persistent
eGEFR less than 60mL/min/1.73 m?* indi-
cates possible DKD, even in the absence
of albuminuria if nondiabetes-related
causes of CKD are excluded.

In type 2 diabetes, the timing of onset
is often difficult to determine; therefore,
screening should begin at the time of
diagnosis. In type 1 diabetes, the general
approach is to start screening for DKD

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

five years after diagnosis.® However,
earlier screening is suggested in people
with poor metabolic control or other risk
factors.

Screening for nondiabetic

kidney disease

Careful consideration should be given to
nondiabetic causes of CKD, particularly
in patients with rapidly increasing albu-
minuria or decreasing eGFR. Factors that
should alert clinicians to possible non-
diabetic aetiologies include an absence of
retinopathy, duration of diabetes less than
five years, acute renal injury pattern of
renal dysfunction rather than gradual
progression, presence of haematuria or
other systemic disease and presence of
nephrotic syndrome (albuminuria greater
than 3 g/day, low serum albumin level,
oedema and symptoms such as frothy
urine). The absence of retinopathy and
a short duration of diabetes are the
strongest predictors of nondiabetes-
related kidney disease, although DKD
may still occur in some people without
retinopathy.

A rapidly decreasing eGFR or rapidly
increasing albuminuria should prompt
referral of the patient to a nephrologist.
A general cut-off of the eGFR of less than
30mL/min/1.73m? can also be used asa
guide for referral, but ideally, the severity
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TABLE 2. SELECTING GLUCOSE-LOWERING AGENTS IN PEOPLE WITH DKD®
Glucose-lowering Glucose-lowering Risk of CKD Risk of Risk of heart Risk of Body weight
agent effect progression atherosclerotic failure hypoglycaemia

CV disease
Metformin High No effect Reduction* Reduction* Reduction No effect
SGLT-2 inhibitors Intermediate Reduction Reduction Reduction Reduction Reduction
GLP-1 receptor High Reduction* Reduction Reduction* Reduction Reduction
agonists
DPP-4 inhibitors Intermediate No effect No effect Increase* Reduction No effect
Insulin Very high No effect No effect No effect Increase Increase
Sulfonylureas High No effect No effect No effect Increase Increase
Thiazolidinediones High No effect Reduction* Increase Reduction Increase
a-Glucosidase Intermediate No effect No effect No effect Reduction No effect
inhibitors
Abbreviations: CKD = chronic kidney disease; CV = cardiovascular; DPP-4 = dipeptidyl peptidase-4; GLP-1 = glucagon-like peptide 1; SGLT-2 = sodium-glucose cotransporter-2.
* Potential effect.

of albuminuria should also be taken into
account, which may warrant the involve-
ment of a nephrologist before arriving at
this eGFR cut-oft.” Referral of the patient
to a nephrologist is important, as com-
plications such as volume overload,
anaemia, electrolyte imbalances and
CKD-related mineral and bone disorders
can become prominent management
issues when the eGFR declines to below
the cut-off. Timely initiation of iron replace-
ment, epoetin and phosphate-binding
treatments are important considerations.
Furthermore, early preparation for
pre-emptive kidney or possible combined
kidney and pancreas transplantation for
type 1 diabetes is beneficial, as is early
preparation for kidney replacement
therapy.

Preventing the progression of
diabetic kidney disease
Multimorbidity is common in people with
DKD and, therefore, there is an increasing
emphasis on comprehensive, holistic med-
ical care to improve overall patient out-
comes.” This approach incorporates
treatment directed to optimise lifestyle
factors, targeted pharmacological therapy
to preserve end-organ function and

additional therapies to address risk factors
such as glycaemia, hypertension and
dyslipidaemia.

Management of lifestyle factors
The newest guidelines from the American
Diabetes Association and Kidney Disease
Improving Global Outcomes (KDIGO)
highlight the role of patient education in
nutritional management from dietitians
for optimal diabetes management. The
recommendation is for patients to consume
balanced diets high in vegetables, fruits
and whole grains butlow in refined carbo-
hydrates and sugar-containing sweetened
beverages.”®

Although there is some evidence that
low protein diets can slow the progression
of DKD, this approach is rarely used in
clinical practice. People with advanced-
stage kidney disease on maintenance
dialysis are advised to have a higher protein
intake, considering that this population is
often malnourished or in a catabolic state.
Moderate to intense physical activity for
more than 150 min/week and the avoidance
of sedentary activity is also recommended.”®
Tobacco should not be consumed by any
person with diabetes. Alcohol consump-
tion should be limited.¢
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Glycaemia management
Intensive glycaemic management (gly-
cated haemoglobin [HbA,] less than
53 mmol/mol) delays the development and
progression of albuminuria and slows the
rate of eGFR decline and progression to
end-stage kidney disease. Early initiation
of metformin treatment plus an SGLT-2
inhibitor is recommended in most people
with type 2 diabetes, followed by the addi-
tion of glucose-lowering agents as needed
to achieve individualised glycaemic targets
(Table 2).° Dose adjustment and medica-
tion choice based on the eGFR (Table 3) is
important to take into consideration.’
Diabetes technologies, including con-
tinuous glucose monitors, are increasingly
becominga part of routine clinical man-
agement, particularly for type 1 diabetes,
for which they are subsidised under the
National Diabetes Services Scheme.
Continuous glucose monitoring technol-
ogy is a powerful tool to identify and
correct glycaemic derangements, prevent
hypoglycaemia, direct medication man-
agement and guide medical nutritional
therapy and physical activity recommen-
dations. Continuous glucose monitoring
technology with and without insulin
pump therapy is an emerging attractive

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023 17

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



PREVENTING DIABETIC KIDNEY DISEASE PROGRESSION continued I

TABLE 3. DOSE ADJUSTMENTS OF GLUCOSE-LOWERING AGENTS IN PEOPLE WITH A LOW eGFR®

eGFR range (mL/min/1.73m?)
Glucose-lowering agent 30to0 44 ‘ 15t029 Less than 15
Insulin Start and titrate with caution to avoid hypoglycaemia
Metformin Reduce dose to 1000 mg/day ‘ Do not use
SGLT-2 inhibitors
. ; 2.

Dapagliflozin . . Use 10me daily . rrl?gyn:c::ttii:(elfui?n;Rlz)sz)g dLa{ irIT;/I:‘/tf).IZ:r)’aTeél

(if eGFR is between 25 and 44 mL/min/1.73 m?) w6 e

Use 10 mg daily Do not start if
Empaglifiozin (do not start for glycgemic control if eGFR is eGFR .<20 mL(min/1.73 mz'; '
<30mL/min/1.73m? or may continue using 10 mg daily if
for heart failure if eGFR is <20 mL/min/1.73 m?) tolerated until dialysis

Ertugliflozin Do not use
GLP-1 receptor agonists
Dulaglutide No dose adjustment required
Liraglutide No dose adjustment required
Semaglutide No dose adjustment required
DPP-4 inhibitors
Alogliptin Use maximum 12.5 mg daily ‘ Use maximum 6.25 mg daily
Linagliptin No dose adjustment required
Saxagliptin Use maximum 2.5 mg daily
Sitagliptin Use maximum 50 mg daily ‘ Use maximum 25 mg daily
Sulfonylureas (second generation)
Gliclazide Start at 30 mg daily with caution ‘ Do not use
Glimepiride Start at 1 mg daily with caution; titrate slowly to avoid hypoglycaemia
Glipizide Start at 2.5 mg daily with caution; titrate slowly to avoid hypoglycaemia
Glibenclamide Do not use
Thiazolidinediones
Pioglitazone ‘ No dose adjustment required

a-Glucosidase inhibitors

Acarbose ‘ No dose adjustment required Do not use

Abbreviations: DPP-4 = dipeptidyl peptidase-4; eGFR = estimated glomerular filtration rate; GLP-1 = glucagon-like peptide 1; SGLT-2 = sodium-glucose cotransporter-2.

approach to help insulin-treated people
with DKD optimise their glycaemic
control.

Recent recommendations from the
Joint British Diabetes Societies suggest
the use of continuous glucose monitors,

18 MedicineToday

where available, in patients on dialysis as
the best way to monitor glucose control
(Figure).”'* When continuous glucose
monitoring technology can be used, there
is an emphasis on looking at the time in
range, with the range defined as 3.9 to
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10.0mmol/L, rather than using an HbA,,
target. The target time in range is greater
than 70% for most people with diabetes.
This should be achieved while minimising
the time in range for hypoglycaemia,
aiming for less than 4% in a range of less
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than 3.9mmol/L.° At the time of writing,
there are no specific targets for people
with DKD.

Blood pressure management
A crucial goal for the prevention of CKD
progression, CV disease and heart failure
is managingblood pressure. For people with
diabetes, hypertension and a high risk of
atherosclerotic CV disease (10-year risk
greater than 15%), a blood pressure target
of less than 130/80mmHg is suggested.
Previously, for those with diabetes, hyper-
tension and a low risk of atherosclerotic
CV disease (10-year risk less than 15%),
a blood pressure target of less than
140/90 mmHg was the recommendation.®
The general blood pressure target for people
with diabetes has now been revised to
130/80mmHg by the American Diabetes
Association, and the systolic blood pres-
sure target recommended by KDIGO for
patients with CKD not on dialysis is less
than 120mmHg." Therefore, lowering
systolic blood pressure levels to less than
130mmHg in most people with DKD and
to less than 120mmHgin high-risk patients
may be a reasonable approach. The blood
pressure targets should be individualised
and account for possible adverse outcomes,
such as postural hypotension, which is
particularly relevant in people with con-
current autonomic neuropathy.
Renin-angiotensin system inhibitors
are the preferred initial pharmacological
antihypertensive agents. It is important
that these medications are titrated to max-
imally tolerated approved doses. They have
been shown to decrease the risk of CKD,
as well as slowing the progression to end-
stage kidney disease in people with a
reduced eGFR and macroalbuminuria.
Calcium channel blockers are suggested
as a second- line agent, followed by a
diuretic as a third-line antihypertensive
agent. General advice to patients to reduce
salt intake by substituting with nonsalt-
containing food flavourings (e.g. pepper,
garlic,lemon and ginger) are also helpful
lifestyle measures to lower blood
pressure.

A new nonsteroidal, mineralocorti-
coid receptor agonist, finerenone, is
available in Australia. Although its blood
pressure-lowering effects appear to be less
than spironalactone and eplerenone (both
steroidal mineralocorticoid receptor
antagonists), this drug has impressive
benefits in the setting of DKD.

Management of lipid levels
Lipid-lowering agents, particularly statins,
are the cornerstone of both primary and
secondary prevention of atherosclerotic
CV disease, which has a markedly high
risk of developing in people with DKD.
There are no specific lipid targets for
patients with diabetes and CKD, but it is
recommended to initiate statin therapy in
most of these patients who are not on dial-
ysis.'>"* By virtue of having both diabetes
and CKD, this population is considered to
be at high risk for CV disease. Therefore,
the following targets are recommended:"
o LDL-cholesterol less than
2.0mmol/L (or less than 1.8 mmol/L
if CV disease is established)
o HDL-cholesterol greater than
1.0mmol/L
« triglycerides: less than 2.0 mmol/L.
Proprotein convertase subtilisin/kexin
type 9 inhibitors can also lower LDL-
cholesterol levels and improve CV out-
comes when added to statin therapy for
secondary prevention.">'® Some evidence
indicates that fenofibrate, which is effective
in treating hypertriglyceridaemia, atten-
uates albuminuria and eGFR decline in
type 2 diabetes.”

Recent advances in pharmacological
treatments

Sodium-glucose cotransporter-2
inhibitors

SGLT-2 inhibitors (empagliflozin and
dapagliflozin) are recommended in most
people with type 2 diabetes and CKD,
given the strong evidence that SGLT-2
inhibitors reduce CKD progression, heart
failure and the risk of atherosclerotic CV
disease in people with type 2 diabetes and
CKD. These effects are independent of
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Target time in
range

Target glucose
level

>13.9 mmol/L <5%

>10.0 mmol/L <25%

3.9-10.0 mmol/L >70%

<3.9 mmol/L <4%
<3.0 mmol/L - <1%

Figure. Continuous glucose monitoring-based
targets for nonfrail people with diabetes.®

HDA . levels or the need for additional
glucose lowering.>'®

Empagliflozin is not recommended for
use in patients with an eGFR of less than
20mL/min/1.73m? and dapagliflozin
is not recommended for patients with an
eGFR of less than 25mL/min/1.73m?
Although the renoprotective effects of
SGLT-2 inhibitors are maintained at these
eGFRs, the glucose-lowering effects of
SGLT-2 inhibitors are significantly impaired
at low eGFRs. The addition of other
glucose-lowering therapies may therefore
be required in people with low eGFRs.

Dapagliflozin is PBS listed for CKD and
for heart failure with reduced ejection frac-
tion (HFrEF), independent of diabetes status.
Empagliflozin is also PBS listed for HFrEF,
independent of diabetes status but is not
currently TGA approved for CKD. Both
medications are TGA approved for the treat-
ment of heart failure with preserved ejection
fraction (HFpEF), but at the time of writing,
neither is PBS subsidised for this indication
(refer to the PBS schedule and TGA website
for full details). Although the atherosclerotic
CV diseaserisk reduction and CKD progres-
sion benefits of SGLT-2 inhibitors may be
found to be a class effect in future, the
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PREVENTING DIABETIC KIDNEY DISEASE PROGRESSION continued I

SICK DAY MEDICATION LIST (SAD MANS)
FOR PEOPLE WITH TYPE 2 DIABETES
AND KIDNEY DISEASE

S - Sulfonylureas

A - ACE inhibitors

D - Diuretics

M - Metformin

A - Angiotensin receptor blockers
N - NSAIDs

S - Sodium-glucose cotransporter-2
inhibitors

evidence for ertugliflozin (a third SGLT-2
inhibitor recently deleted from the market
in Australia) is less robust with further
studies ongoing.

Importantly, despite the evidence for
use of SGLT-2 inhibitors for DKD treat-
ment, they should not be used in patients
with type 1 diabetes because of the risk of
euglycaemic diabetic ketoacidosis. SGLT-2
inhibitors can be associated with diabetic
ketoacidosis in patients with type 2 dia-
betes, particularly during times of fasting
or illness. Therefore, guidelines have been
developed to address appropriate SGLT-2
inhibitor withdrawal for these cases.”

Glucagon-like peptide-1 receptor
agonists

Many of the large-scale CV outcome trials
of glucagon-like peptide-1 (GLP-1) recep-
tor agonists for type 2 diabetes have
included kidney disease outcomes as
secondary outcomes. These studies have
indicated a reduction in albuminuria or
lower risk of new or worsening nephro-
pathy and slowing of the expected eGFR
decline.”** However, a reduction in the
progression to end-stage kidney disease is
yet to be demonstrated.

An ongoing trial of the GLP-1 receptor
agonist semaglutide for type 2 diabetes
and CKD is ongoing (clinical trial regis-
tration no. NCT03819153). In people with
type 2 diabetes and advanced-stage CKD
who have obesity and exceed body mass
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index limits required for kidney trans-
plantation, the use of GLP-1 receptor
agonists has been suggested to aid with
weight loss, which may then facilitate
eligibility for transplantation.

Furthermore, the TGA-approved dual
glucose-dependent insulinotropic poly-
peptide/GLP-1 receptor agonist tirzepatide
has some evidence of renal benefit, based
ona post-hoc analysis of the SURPASS-4
trial findings.” Dedicated renal outcome
trials of tirzepatide are warranted.

Nonsteroidal mineralocorticoid
receptor antagonist

Finerenone has recently been investigated
in people with DKD (defined asan albumin
to creatinine ratio of at least 3mg/mmol
and eGFR of 25 to 75mL/min/1.73 m?)
who were treated with renin-angiotensin
system inhibitors. This medication was
shown to reduce the risk of CKD progres-
sion and renal failure, as well as dialysis
initiation, in the Finerenone in Reducing
Kidney Failure and Disease Progression
in Diabetic Kidney Disease trial, which
involved participants with type 2 diabetes
who had albuminuria and advanced
CKD.* Furthermore, the Finerenone in
Reducing Cardiovascular Mortality and
Morbidity in Diabetic Kidney Disease trial,
which involved participants with stage 2
to4 CKD and moderately elevated albumi-
nuria or stage 1 or 2 CKD and severely
increased albuminuria, showed a reduc-
tion in CV morbidity, most prominently
through a reduction in heart failure-related
hospitalisations, with finerenone therapy.*
A pooled analysis of the findings of these
two trials further showed the safety and
efficacy of finerenone in a large cohort of
patients with type 2 diabetes and CKD
to reduce important renal and CV out-
comes.? Hyperkalaemia was an adverse
effectin a small proportion of participants;
regular monitoring of potassium levels
is recommended when using this medica-
tion. Finerenone is TGA approved to delay
progressive decline of kidney function in
adults with CKD associated with type 2
diabetes (with albuminuria). It is also listed
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on the PBS for patients who fulfill the
following key clinical criteria:
o aneGFR of 25mL/min/1.73 m? or
greater
« an ACR of 22.6 mg/mmol or greater
« must be on a stable dose of either
an ACE inhibitor or ARB
« must not have established heart
failure with reduced ejection fraction
o must be on an SGLT-2 inhibitor
unless medically contraindicated
or intolerant (please refer to the
full PBS clinical criteria at:
https://www.pbs.gov.au/pbs/home).

Combination therapy

Some evidence suggests that combination
therapy with SGLT-2 inhibitors and min-
eralocorticoid receptor antagonists in
patients with type 2 diabetes and CKD
reduces the risk of CV events and the
mineralocorticoid receptor antagonist-
associated risk of hyperkalaemia without
a significant interaction between the
two drugs.” However, dedicated trials
involving both SGLT-2 inhibitors and
mineralocorticoid receptor antagonists
are required to demonstrate the true
benefits of combining these two classes
of medications.

Of note, even before the introduction
of the newer classes of medications,
multifactorial, target-driven therapies
addressing glycaemic, blood pressure and
lipid control that incorporated renin-
angiotensin system blockade, the use of
statins and attention to lifestyle factors
significantly reduced the progression to
end-stage kidney disease by about 50% in
people with type 2 diabetes, hypertension
and microalbuminuria.?®

Sick day management

GPs can play an important role in rein-
forcing the principles of sick day manage-
ment, especially those related to medication
use, in people with DKD. The acronym
‘SAD MANS’ is a useful mnemonic to
remember medications that may have
reduced clearance and an increased risk
of adverse effects in people with CKD
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(Box). Some medications need dose adjustments or withdrawing,
especially in the setting of acute illness that can result in dehy-
dration and acute renal failure.

Most guidelines support the use of metformin in people with
an eGFR of 30mL/min/1.73 m? or greater (although not at
maximum recommended doses) and that there is a growing
appreciation of temporarily withholding SGLT-2 inhibitors when
patients are unwell or need to fast for a prolonged period of
time to prevent the development of euglycaemic diabetic
ketoacidosis.

Conclusion

Screening people with diabetes for early markers of DKD and
initiating measures to slow the progression of kidney disease
are part of routine clinical practice. In addition, it is necessary
to measure, assess and manage CV risk factors aggressively.
Attention to glycaemic, blood pressure and lipid control, as well
as improving lifestyle factors (e.g. consuming a healthy diet,
avoiding weight gain and undertaking regular physical activity)
remain the cornerstone of management in people with DKD.
The use of renin-angiotensin system inhibitors, SGLT-2
inhibitors and novel agents, such as finerenone, have also been
shown to slow the progression of DKD to end-stage kidney
disease and provide CV protection. There is emerging evidence
for GLP-1 receptor agonists as renoprotective agents, but their
role in slowing progression to end-stage kidney disease is yet
to be established. Consideration of sick day management, patient
education, the adjustment of glucose-lowering medications
as the eGFR declines and screening for other microvascular
diabetes-related complications (e.g. retinopathy and foot
disease), together with a timely referral to a nephrology service,
are important considerations in the optimal care of people
with DKD. MT
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Resistant hypertension (RH) is a prevalent and
significant cause of morbidity and mortality. Adverse
health outcomes, including cardiovascular disease,
hypertension-mediated organ damage and chronic
kidney disease, can be significant. This article
describes the means for GPs to identify predisposing
and contributing factors to RH and recommends

an evidence-based approach to diagnosis and
management.

ypertension affects nearly one billion individuals

worldwide and is a common presentation in general

practice. It is one of the most significant modifiable

risk factors for disability and death worldwide.' The
global prevalence of resistant hypertension (RH) is 5 to 30%;
this wide range is due to variability in the definition and the
analysed population among different studies. The prevalence is
estimated to be about 10 to 15% in the treated population based
on the latest RH definitions (excluding apparent causes).”
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KEY POINTS

« Resistant hypertension (RH) affects about 10 to 15% of
treated patients diagnosed with hypertension and is associated
with an increased risk of adverse cardiovascular outcomes
and hypertension-mediated organ damage (HMOD).

« True RH must be confirmed by adequate in-office and out-of-office
blood pressure (BP) measurements (home or ambulatory). Common
causes of apparent RH include white-coat hypertension,
nonadherence with prescribed antihypertensive therapy, inadequate
antihypertensive combination therapy and the use of interfering
concomitant medications.

« Obesity, obstructive sleep apnoea and renal parenchymal disease
are among the most common contributing features of RH; affected
patients should be screened for secondary causes of hypertension
(especially primary aldosteronism) regardless of their age.

« Management of RH relies on lifestyle measures (maintaining a
healthy weight through regular physical activity and a healthy diet,
salt restriction, limiting alcohol intake and smoking cessation),
pharmacotherapy and interventional approaches, where required.

« Pharmacotherapy includes a combination of a renin-angiotensin-
system blocker, a long-acting calcium channel blocker and a
diuretic at maximally tolerated doses, ideally as a single pill
combination.

« Spironolactone is currently recommended as the preferred
fourth-line therapy, with alpha blockers, beta blockers, centrally
acting sympatholytic agents, or vasodilators as alternatives.

« If BP control cannot be achieved with the above strategies,
interventional approaches such as renal denervation and novel
therapeutic agents (once available) should be considered.

Defining resistant hypertension

The European Society of Cardiology/European Society of
Hypertension (ESC/ESH) 2018 guidelines defined RH as a
diagnosis given to patients who are above the target blood pres-
sure (BP) despite being on maximally tolerated doses of three
antihypertensive drug classes, including a diuretic, and preferably
along-acting calcium channel blocker and a renin-angiotensin
system blocker (i.e. ACE inhibitor or angiotensin receptor blocker
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RESISTANT HYPERTENSION continued

Step 1

Confirm BP levels with attended AOBP
measurements taken on three
occasions if unattended AOBP is not

feasible

Step 2

Use ABPM (preferable) or home BP
monitoring to assess white-coat

HTN, masked HTN, HTN risk profile
and poor BP control

Step 3

Confirm medication adherence

Step 4

Identify interfering medications or
substances

Step 5

Confirm optimised antihypertensive
therapy dosing and frequency

Step 6
Exclude secondary causes of HTN

Abbreviations: ABPM = ambulatory blood pressure
monitoring; AOBP = automated office blood pressure;
BP = blood pressure; HTN = hypertension.

Figure 1. Steps for diagnosis of true resistant
hypertension.

[ARB]).? Patients who require treatment
with four or more classes of antihyper-
tensive medication are also considered to
have RH, regardless of their BP*

The American College of Cardiology/
American Heart Association 2018 hyper-
tension guidelines adopt a lower office
BP threshold of 130/80mmHg or higher
for the definition of hypertension, compared
with most other guidelines (including
those for Australia), which propose an
office BP threshold of 140/90mmHg or
higher*

RH isassociated with a higher incidence
of adverse cardiovascular outcomes,

24 MedicineToday

including myocardial infarction, cerebro-
vascular events and congestive heart fail-
ure.’ It is also associated with a higher
incidence of hypertension-mediated organ
damage (HMOD), chronic kidney disease
(CKD) and all-cause mortality.® Hence, it
is crucial to identify and treat RH aggres-
sively to improve outcomes.

Risk factors and pathophysiology

Predictive risk factors for difficult-to-

control hypertension include’

o higher baseline BP (especially
systolic)

o older age

o obesity

o African-American heritage

o male sex

o presence of left ventricular
hypertrophy

« CKD

o diabetes.

The underlying pathophysiology of RH
is a combination of volume and sodium
retention, aldosterone excess and sustained
increased activity of the sympathetic
nervous system and the renin-angiotensin-
aldosterone system.*"! The endothelin-1
pathway is another important contributor
to the pathophysiology of RH; blockade of
this pathway has recently demonstrated
promising outcomes in the management
of RH.2

Clinical assessment

The patient should be asked about potential
contributing lifestyle and dietary factors,
including their salt and alcohol intake,
weight and height, level of physical activity
and sleep patterns. Details of personal and
family history of hypertension and pres-
ence of cardiovascular risk factors should
be obtained.

On physical examination, the signs
of secondary hypertension as well as
evidence of HMOD, including hyper-
tensive retinopathy, left ventricular
hypertrophy, microalbuminuria and
CKD, should be sought. The basic
and extended screening tests for HMOD
are detailed in Box 1.

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

Diagnosis

RH can be true or apparent. Diagnosis of
true RH requires the exclusion of unde-
tected secondary causes of hypertension
and pseudoresistant hypertension, which
is defined as seemingly treatment-resistant
hypertension that is primarily due to
interfering factors in BP measurement or
treatment.’

The ESC/ESH 2018 guidelines list five
of the most common causes of pseudore-
sistant hypertension to be excluded in
confirming the diagnosis of true RH. These
include poor adherence to antihypertensive
therapy, poor office BP measurement
techniques, suboptimal antihypertensive
therapy, white-coat phenomenon, and
severe brachial artery calcification.’ Figure 1
summarises the proposed steps in diag-
nosing true RH.

Diagnostic steps

Step 1. Measure BP accurately

Office BP measurement remains the basis
of diagnosing and managing hypertension.
Automated office BP (AOBP), with the
attending clinician absent from the room,
is the most reliable method of office BP
measurement, and was used in The Systolic
BP Intervention Trial (SPRINT) and other
studies.”** However, the triplicate standard-
ised attended AOBP is the most feasible
method in primary care. If attended AOBP
is performed on three or more occasions
under standardised conditions, the resultis
comparable in reliability to unattended
AOBP" Figure 2 displays the international
consensus on standardised AOBP.®

Step 2. Exclude white-coat
hypertension, masked hypertension
and poor BP control

White-coat hypertension is defined as ele-
vated office BP, but normal out-of-oftice BP.
Itis estimated that white-coat hypertension
mightbe present in 28 to 39% of individuals
with apparent RH.? The white-coat phe-
nomenon can be significantly reduced or
eliminated by AOBP that is unattended.”
However, relying solely on office BP meas-
urements can result in missed diagnoses of
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RH in patients with masked hypertension;
such patients may have BP exceeding the
recommended targets during ambulatory
blood pressure monitoring (ABPM), but
not during office BP measurement. Addi-
tionally, the initial reason for a patient’s
clinic visit, such as pain or other medical
issues, could influence the office BP
readings."®

Patients whose RH was confirmed by
ABPM have a higher prevalence of HMOD
and cardiovascular disease."” ABPM record-
ings provide additional relevant indices,
such as 24-hour BP variability, morning BP
surge, and ambulatory arterial stiffness
index, which have some predictive value.
Overall, there is clear evidence that office
BP measurements alone are inadequate in
identifying RH. ABPM with or without
home BP monitoring must be used to con-
firm the diagnosis.?

Step 3. Confirm adherence to
medication

Partial medication adherence and complete
nonadherence occurs in 17 to 46% and 9
to 35% of patients with RH, respectively.”’
The high prevalence of nonadherence in
this patient group is in part attributable to
polypharmacy, complex medication regi-
mens, high incidence of medication intol-
erance and adverse effects and poor
patient—clinician relationship.”® Some of
the practical methods to assess medication
adherence include direct questioning
about adherence in a nonjudgemental
manner, medication adherence question-
naires, pill counts, and electronic pill boxes.
The less feasible (but more reliable)
methods of assessing adherence include
biochemical assay of medications or their
metabolites in blood or urine, as well as
observed pill intake when patients’ medi-
cation is administered in the clinic with
their BP measured before and several hours
after medication consumption.”

Step 4. Identify interfering substances
or medications

Concurrent use of a variety of medications
(e.g. over-the-counter medications,

substances and homeopathic medications)
can raise BP or interfere with the effects of
antihypertensives by increasing sympa-
thetic activity, increasing intravascular
volume or decreasing sodium excretion.”
NSAIDs are possibly the most common
drugs to raise BP or interfere with effects
of antihypertensives.” Some of the other
common agents that affect BP include
homeopathic medications, decongestants,
stimulants used for weight loss (e.g. phen-
termine), oral contraceptives, recreational
drugs (e.g. cocaine, anabolic steroids),
ciclosporin and corticosteroids, through
volume retention.”

Step 5. Confirm optimised
antihypertensive therapy dosing and
frequency

Failure of treatment intensification is a
common cause of high BP.*?! It is crucial
to optimise the dose of all three recom-
mended antihypertensive medications in
RH to the maximum tolerated dose.

Step 6. Exclude secondary causes of
hypertension

The prevalence of secondary causes of
hypertension is approximately 10% in adult
populations.?> Obstructive sleep apnoea,
primary aldosteronism and renovascular
and renal parenchymal diseases are among
the most prevalent secondary causes of
hypertension. It is important to remember
that secondary causes of hypertension can
also occur in the elderly.?>*

RH isa common indication for second-
ary hypertension screening, in addition to
grade 3 hypertension, grade 2 hypertension
in adults younger than 40 years of age,
acute worsening in previously well-
controlled cases of hypertension, evidence
of extensive HMOD, clinical or biochem-
ical signs of secondary causes and hyper-
tension in children and adolescents.” A list
of secondary causes of hypertension and
the initial screening is outlined in the
Table.

Interpreting some initial screening
tests for RH (e.g. aldosterone-renin ratio
to exclude primary hyperaldosteronism)

MedicineToday

1. WORKUP FOR HYPERTENSION-
MEDIATED ORGAN DAMAGE

Basic screening

* ECG to screen for LVH and ischaemia;
document cardiac rhythm and
heart rate

¢ eGFR and electrolytes to screen for
renal disease

Urine ACR to screen for renal disease
* Fundoscopic examination® to detect
retinopathy
Extended screening, if indicated
* Transthoracic echocardiography
e Carotid ultrasonography
* Abdominal and doppler studies,
CT angiography or MR angiography
* Pulse wave velocity
e Brain imaging
¢ Cognitive function testing

Risk factors for further prognostication

e HbA,., fasting BGL or OGTT to screen
for diabetes

e Fasting lipid profile to screen for
dyslipidaemia

e 24-hour urinary sodium, creatinine and
protein levels to assess salt intake

Abbreviations: ACR = albumin: creatinine ratio;

BGL = blood glucose level; CT = computed tomography;
ECG = electrocardiogram; eGFR = estimated

glomerular filtration rate; HbA1c = glycated haemoglobin;
LVH = left ventricular hypertrophy; MR = magnetic
resonance; OGTT = oral glucose tolerance test.

may pose challenges if patients are taking
antihypertensive medications that could
interfere with the accuracy of these tests.”*
GPs should seek the opinion of relevant
specialists, particularly if the initial
screening tests yield results that are
inconclusive or suggestive of secondary
causes.

Management

The general principles of treatment for

RH are the same as those for milder forms

of hypertension, including:

o the modification of contributory
lifestyle factors

o the cessation of interfering
substances/medications, where
possible
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RESISTANT HYPERTENSION continued I

* Quiet room with a comfortable temperature.
d BP ;

22 should be obtai

Step 1 * Clinically valid device; an device ring BP at the brachial artery
Facllity and is recommended.
ool it + A range of cuff sizes to fit a range of upper-arm circumierences.
Step 2 « Trained healthcare prolessional should parform the BP Annual re-training is
Personnel performing
BP measurement

* The patient should be provided with instructions to abstain from cafleine, alcohol, nicotine, and exercise
for at least 30 minutes prior 1o the BP measurement.

* Eliminate discomfort such as a full bladder.

* Prior to the BP measurement, there should be a short rest period (3-5 minutes) without provocation
(including talking, or being talked to in-person or on the phone).

* The healthcare professional should explain the procedure, Including the number of BP measurements
o be obtained.

* Use the arm with the higher SBP readings during an initial visit, unless a new medical condition
(e.g., arm ischemia) has developed in the interim in that arm.
d at least 30

recorded.

Mo talking during rest pariod

apart; the values should be averaged and

Back
supported

Apply the cuff to bare upper arm,
approximately 2-3 cm above the elbow crease

Arm bare and resting.
Mid-arm at heart level

ﬂ.e]

Feet fiat on floor

Figure 2. Steps for implementing standardised office blood pressure measurement.'®

Abbreviation: SBP = systolic blood pressure.

© Reproduced with permission from Cheung AK, et al. Am J Med 2023; 136: 438-445.¢

o the sequential addition of guideline-
recommended antihypertensive
agents with different modes of action,
ideally in the form of single pill
combinations to improve adherence

« using the full armamentarium of
antihypertensive drugs, where
required.

Promising novel drugs for RH, such as
the dual endothelin antagonist, apro-
citentan, and the aldosterone synthase
inhibitor, baxdrostat, are in the advanced
stages of clinical development and may
facilitate improved BP control in RH
when they become available.'>* Interven-
tional approaches, such as renal denervation,
should be considered a safe and effective
means of achieving sustained BP reduc-
tion at various stages of the patient’s
management.*
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Lifestyle modification

Patients with RH are more likely to be non-
adherent to lifestyle and dietary measures,
such as limiting alcohol intake, reducing
sodium intake, maintaining a healthy
weight and performing regular physical
activity.’

Regular light to moderate physical
activity (including long-term aerobic
exercise and heated pool exercise) showed
favourable outcomes as a successful BP
lowering intervention.*”?*

Smoking cessation and minimal alcohol
intake should be recommended in individ-
uals with RH, as with all other patients
diagnosed with hypertension.”’

Overweight and obese individuals with
RH should aim for a6 to 8% decrease in body
weight toachievea 5and 4mmHgreduction
in systolic and diastolic BP, respectively.”

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

High dietary sodium intake significantly
contributes to RH and is a well-known
factor in antihypertensive medication
resistance. A reduced sodium intake of
less than 1500 mg daily decreases office
systolic and diastolic BP readings by
22.7 and 9.1 mmHg, respectively.*® The
BP-lowering effect of sodium restriction
is similarly profound in patients with CKD
and RH.”' Diets, such as the DASH and
Mediterranean diets, can help with BP
control, but have not been well studied in
the management of RH (Box 2).

Pharmacotherapy

The antihypertensive regimen for the
management of RH is usually based on
comorbidities, underlying secondary
causes, previous medication intolerances
and financial constraints.

A common and effective combination
includes an ACE inhibitor or ARB, a
long-acting calcium channel blocker and
a thiazide or thiazide-like diuretic. This
combination should be prescribed at
maximally tolerated doses at an appro-
priate frequency, with reference to the
half-life of the medications involved.

Maximised diuretic therapy is essential
for the treatment of RH, as volume reten-
tion and sodium excess are common causes
of RH, even though obvious signs of hyper-
volaemia (such as lower limb oedema) may
be absent.**?*? An important consideration
for the management of ongoing residual
hypertension is the switching of thiazide
therapy to a more potent diuretic (e.g.
indapamide or chlorthalidone) if the esti-
mated glomerular filtration rate (¢GFR) is
30mL/min/1.73m? or greater. Chlorthali-
done is frequently used in the USA, but
rarely prescribed in Australia, despite being
amore potent diuretic with alonger half-life
than hydrochlorothiazide.”

The recently published results from
the Diuretic Comparison Project sug-
gested no significant difference in cardio-
vascular outcomes and noncancer-related
deaths between chlorthalidone and
hydrochlorothiazide, but found more
frequent hypokalaemia with the use of

© MACNIAK/ISTOCKPHOTO.COM
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Secondary cause

TABLE. INVESTIGATING SECONDARY CAUSES OF HYPERTENSION

Suggestive symptoms and signs

Screening investigations

Obstructive sleep apnoea

Snoring; obesity (but can be present in nonobese);
morning headache; daytime somnolence

Epworth score and home-based ambulatory
polygraphy

Renal parenchymal disease

Mostly asymptomatic; diabetes; haematuria, proteinuria,
nocturia; anaemia, renal mass in adult polycystic CKD

Plasma creatinine and electrolyte levels, eGFR;
urine dipstick for blood and protein, urinary
albumin: creatinine ratio; renal ultrasound

Atherosclerotic renovascular
disease

Older patients; widespread atherosclerosis (especially
PAD); diabetes; smoking; recurrent flash pulmonary
oedema; abdominal bruit

Duplex renal artery Doppler ultrasound,
CT angiography or MR angiography

Fibromuscular dysplasia

Younger patients; more common in women; abdominal
bruit

Primary aldosteronism

Mostly asymptomatic; muscle weakness (rare)

Baseline plasma aldosterone, renin and
potassium levels; aldosterone: renin ratio

Phaeochromocytoma

Episodic symptoms (the 5 ‘Ps’): paroxysmal hypertension,
pounding headache, perspiration, palpitations and pallor;
labile BP; BP surges precipitated by use of medications
(e.g. beta blockers, metoclopramide, sympathomimetics,
opioids and TCA)

Plasma or 24-hour urinary fractionated
metanephrines

Cushing’s syndrome

Moon face, central obesity, skin atrophy, striae and bruising;
diabetes; chronic steroid use

24-hour urinary free cortisol (two measurements)
or midnight salivary cortisol (two measurements)
or 1mg dexamethasone suppression test

Thyroid disease (hyperthyroidism
or hypothyroidism)

Changes in weight, heart rate, skin, eyes, thoughts,
emotions or energy

Thyroid function tests

Hyperparathyroidism

Hypercalcaemia, hypophosphataemia

Parathyroid hormone, serum calcium

Coarctation of the aorta

Usually detected in children or adolescents; different BP
(220/10mmHg) between upper and lower extremities or
between right and left arm and delayed radial to femoral
artery pulsation; low ABI; interscapular ejection murmur;

rib notching on chest x-ray

Echocardiography

Abbreviations: ABI = ankle brachial index; BP = blood pressure; CKD = chronic kidney disease; CT = computed tomography; eGFR = estimated glomerular filtration rate; MR = magnetic
resonance; PAD = peripheral arterial disease; TCA = tricyclic antidepressants.

Adapted with permission from Cheung AK, et al. Am J Med 2023; 136: 438-445.1¢

chlorthalidone.’® Given that single pill
combinations are associated with
improved adherence, hydrochlorothi-
azide and indapamide are likely to remain
the preferred choices, as, unlike chlortha-
lidone, they are both available in combi-
nation with renin-angiotensin system
blockers as single pill combinations. If a
patient’s eGFR is 30 mL/min/1.73 m? or
lower, the benefit of thiazide-like therapy
is less, and loop diuretics (e.g. frusemide
or bumetanide) can be added to the reg-
imen or used as a substitute.’?

The mineralocorticoid receptor antag-
onist (MRA) spironolactone is currently

considered the preferred fourth-line agent,
to be used in addition to previously max-
imised combination therapy.®* If spirono-
lactone is not tolerated, eplerenone can be
used as an alternative.’® The potassium-
sparing diuretic amiloride is no longer
available in Australia. Common adverse
effects of MRAs include hyperkalaemia
and reduction in eGFR, which require close
monitoring. With particular reference to
spironolactone, high doses of MRAs can
cause gynaecomastia and erectile dysfunc-
tion and preferably should not be prescribed
at doses greater than 50mg daily in people
with primary RH. Such adverse effects are

MedicineToday

minimal with eplerenone, which is less
potent and requires twice daily dosing due
to its shorter half-life.

There are limited data to guide the
choice of a fifth-line antihypertensive agent,
if uncontrolled hypertension persists
despite the recommended regimens. A
reasonable approach is to add further
agents based on comorbidities and the
patient’s preference.

Patients with a baseline heart rate above
70 beats per minute and those with a diag-
nosis of coronary artery disease or heart
failure would benefit from the addition
of beta blockers. Labetalol, carvedilol and
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RESISTANT HYPERTENSION continued I

2. DIETS TO HELP WITH BLOOD
PRESSURE CONTROL3*34

The Dietary Approaches to Stop
Hypertension (DASH) diet

¢ High consumption of whole nutrient-
dense foods, such as fruits, vegetables,
whole grains, lean protein sources and
low fat dairy products

¢ Limited consumption of high-calorie,
high-fat and high-sugar foods, with a
reduction in sodium intake to typically
less than 2300 mg per day (lower targets
for people with high blood pressure)

The Mediterranean diet

* High consumption of fruits, vegetables,
whole grains, legumes, nuts, fish and
olive oil

¢ Limited consumption of red and
processed meat, sweets and refined
grains

nebivolol have vasodilatory effects and
are more effective in lowering BP com-
pared with other commonly used beta
blockers.”

Centrally acting agents (e.g. methyldopa
or clonidine) can be used to suppress
sympathetic nervous activity, which is
usually elevated in RH. In the Resistant
Hypertension Optimal Treatment
(ReHOT) trial, clonidine was shown to
have similar efficacy to spironolactone in
lowering BP; however, common adverse
effects of clonidine include somnolence,
dry mouth sensation and rebound
phenomena.* More advanced and better
tolerated centrally acting sympatholytic
agents, such as the selective imidazoline
receptor agonist moxonidine, are a useful
alternative.

Other available medications for RH
management include alpha blockers (e.g.
prazosin) or direct vasodilators (e.g. hydrala-
zine or minoxidil). The latter group should
generally be used with a loop diuretic to
address the common adverse effect of
hypervolaemia and lower limb oedema.’

Promising novel drugs

New classes of medications with sub-
stantial BP-lowering efficacy are under

28 MedicineToday

investigation. Baxdrostat, an aldosterone
synthase inhibitor, resulted in reduced
office systolic BP readings over 12 weeks
0f20.3,17.5 and 12.1 mmHg at 2mg, 1 mg
and 0.5mg doses, respectively, confirming
the significant dose-related BP-lowering
effect when added to stable doses of
three antihypertensive medicationsin the
management of RH.* Aprocitentan, a dual
endothelin antagonist, was recently shown
to have a significant dose-dependent reduc-
tion in office and 24-hour ABPM after
four weeks of therapy in individuals with
RH on three background antihypertensive
medications. The greatest BP-lowering
effect was evident in elderly patients and
those with macroalbuminuria and stage 3
to4 CKD."

Interventional therapies
Interventional approaches (e.g. renal
denervation) have been shown in multiple
sham-controlled trials to exert substantial
BP-lowering effects in various forms of
hypertension, including RH. The catheter-
based procedure has a favourable safety
profile with long-term BP-lowering
efficacy demonstrated to nine years
postprocedure.***? This method aims to
inhibit renal sympathetic efferent nerve
activity, which contributes to reduced renal
blood flow; decreased urinary salt, reduced
water excretion and high renin release in
the kidneys.*” The ESH recently issued a
position paper on renal denervation,
summarising the available evidence and
providing recommendations for its use in
routine clinical practice (Box 3).* A position
paper on the use of renal denervation in an
Australian context is in preparation.

Conclusion

RH remains challenging to manage and
isamodifiable risk factor for adverse health
outcomes. Recommended management
of RH includes: excluding pseudoresistant
hypertension; identifying relevant con-
tributing factors, focusing on lifestyle
modification; using simple medication
regimens (ideally, in the form of single pill
combinations of guideline-recommended

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

3. RECOMMENDATIONS REGARDING
RENAL DENERVATION**

The European Society for Hypertension
2018 guidelines include a consensus on
the following:

* Renal denervation can be used to treat
hypertension, in addition to lifestyle
changes and blood pressure-lowering
drugs, based on consistent results of
several sham-controlled clinical trials

¢ Renal denervation therefore expands
therapeutic options to address the first
objective of hypertension treatment,
which is to effectively reduce elevated
blood pressure and achieve blood
pressure targets

* Renal denervation is considered a
safe endovascular procedure without
significant short-term or long-term
adverse effects based on data
available for up to three years

* Renal denervation is an alternative or
additive, not a competitive treatment
strategy

A structured pathway for the clinical
use of renal denervation in daily
practice is recommended

Patients’ perspective and preference, as
well as patients’ stage of hypertensive
disease, including comorbidities, should
lead to an individualised treatment
strategy in a shared decision-making
process, which carefully includes the
various options of treatment, including
renal denervation

drugs with different modes of action),
adding further drug classes as required
(based on comorbidities); and considering
renal denervation as an evidence-based
option to safely and effectively lower BP.
Appropriate management of RH results
in improved cardiovascular outcomes for
this high-risk patient cohort. mr

References
A list of references is included in the online version of
this article (www.medicinetoday.com.au).

COMPETING INTERESTS: Professor Schlaich has
received consulting fees, and travel and research
support from Medtronic, Abbott, Novartis, Servier,
Pfizer, and Boehringer-Ingelheim. Dr Nejad and
Dr Azzam: None.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023


https://medicinetoday.com.au

MedicineToday 2023; 24(8): 23-28

Resistant hypertension

SAYEH HEIDARI NEJAD mb, mpH; OMAR AZZAM MB ChB, MRCP (UK), FRACP
MARKUS P SCHLAICH wb, FESH, FAHA, ISHF

References

1. Collaborators GBDRF. Global, regional, and national comparative risk
assessment of 84 behavioural, environmental and occupational, and metabolic
risks or clusters of risks, 1990-2016: a systematic analysis for the Global Burden
of Disease Study 2016. Lancet 2017; 390: 1345-1422.

2. Doumas M, Imprialos KP, Kallistratos MS, Manolis AJ. Recent advances in
understanding and managing resistant/refractory hypertension. FLOOORes 2020; 9.
3. Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the
management of arterial hypertension. The Task Force for the management of
arterial hypertension of the European Society of Cardiology (ESC) and the
European Society of Hypertension (ESH). G Ital Cardiol 2018; 19 (11 Suppl 1)
:3S-738S.

4. Carey RM, Calhoun DA, Bakris GL, et al. Resistant Hypertension: Detection,
Evaluation, and Management: A Scientific Statement From the American Heart
Association. Hypertens 2018; 72: €53-e90.

5. Daugherty SL, Powers JD, Magid DJ, et al. Incidence and prognosis of resistant
hypertension in hypertensive patients. Circ 2012; 125: 1635-2112.

6. Sim JJ, Bhandari SK, Shi J, et al. Comparative risk of renal, cardiovascular, and
mortality outcomes in controlled, uncontrolled resistant, and nonresistant
hypertension. Kidney Int 2015; 88: 622-632.

7. Chia R, Pandey A, Vongpatanasin W. Resistant hypertension-defining the
scope of the problem. Prog Cardiovasc Dis 2020; 63: 46-50.

8. Williams B, MacDonald TM, Morant S, et al. Spironolactone versus placebo,
bisoprolol, and doxazosin to determine the optimal treatment for drug-resistant
hypertension (PATHWAY-2): a randomised, double-blind, crossover trial. Lancet
2015; 386: 2059-2068.

9. Gaddam KK, Nishizaka MK, Pratt-Ubunama MN, et al. Characterization of
resistant hypertension - Association between resistant hypertension, aldosterone,
and persistent intravascular volume expansion. Arch Intern Med 2008; 168:
1159-1164.

10. Wilson AL, Gandhi J, Suh YJ, Joshi G, Smith NL, Khan SA. Renal innervation in
resistant hypertension: a review of pathophysiology and renal denervation as
potential treatment. Curr Hypertens Rev 2020; 16: 115-127.

11. Hwang AY, Dietrich E, Pepine CJ, Smith SM. Resistant hypertension:
mechanisms and treatment. Curr Hypertens Rep 2017; 19: 56.

12. Schlaich MP, Bellet M, Weber MA, et al. Dual endothelin antagonist
aprocitentan for resistant hypertension (PRECISION): a multicentre, blinded,
randomised, parallel-group, phase 3 trial. Lancet 2022; 400: 1927-1937.

13. Johnson KC, Whelton PK, Cushman WC, et al. Blood pressure measurement
in SPRINT (Systolic Blood Pressure Intervention Trial). Hypertension 2018; 71:
848-857.

14. Stergiou G, Kollias A, Parati G, O'Brien E. Office blood pressure measurement
the weak cornerstone of hypertension diagnosis. Hypertension 2018; 71: 813-815.
15. Stergiou GS, Kyriakoulis KG, Kollias A. Office blood pressure measurement
types: different methodology-different clinical conclusions. J Clin Hypertens 2018;
20: 1683-1685.

16. Cheung AK, Whelton PK, Muntner P, et al. International Consensus on
Standardized Clinic Blood Pressure Measurement - A Call to Action. Am J Med
2023; 136: 438-445.

17. Myers MG, Valdivieso M, Kiss A. Use of automated office blood pressure
measurement to reduce the white coat response. J Hypertens 2009; 27: 280-286.
18. Tang O, Juraschek SP, Appel LJ, et al. Comparison of automated clinical and
research blood pressure measurements: Implications for clinical practice and trial
design. J Clin Hypertens 2018; 20: 1676-1682.

19. Lamirault G, Artifoni M, Daniel M, Barber-Chamoux N, Nantes University
Hospital Working Group On Resistant Hypertension: Novel Insights. Curr Hypertens
Rev 2020; 16: 61-72.

20. Egan BM, Zhao'Y, Li J, Brzezinski WA, et al. Prevalence of optimal treatment
regimens in patients with apparent treatment-resistant hypertension based on
office blood pressure in a community-based practice network. Hypertension 2013;
62:691-697.

21. Acelajado MC, Hughes ZH, Oparil S, Calhoun DA. Treatment of resistant and
refractory hypertension. Circ Res 2019; 124: 1061-1070.

22. Siru R, Conradie JH, Gillett MJ, Page MM. Approach to the diagnosis of
secondary hypertension in adults. Aust Prescr 2021; 44: 165-169.

23. Charles L, Triscott J, Dobbs B. Secondary hypertension: discovering the
underlying cause. Am Fam Physician 2017; 96: 453-461.

24. Reincke M, Bancos |, Mulatero P, Scholl Ul, Stowasser M, Williams TA.
Diagnosis and treatment of primary aldosteronism. Lancet Diabetes Endo 2021; 9:
876-892.

25. Freeman MW, Halvorsen YD, Marshall W, et al. Phase 2 trial of baxdrostat for
treatment-resistant hypertension. N Engl J Med 2022; 388: 395-405.

26. Weber MA, Mahfoud F, Schmieder RE, et al. Renal denervation for treating
hypertension current scientific and clinical evidence. JACC-Cardiovasc Interv 2019;
12:1095-1105.

27. Santos LP, Moraes RS, Vieira PJC, et al. Effects of aerobic exercise intensity on
ambulatory blood pressure and vascular responses in resistant hypertension: a
crossover trial. J Hypertens 2016; 34: 1317-1324.

28. Guimaraes GV, Cruz LGD, Fernandes-Silva MM, Dorea EL, Bocchi EA. Heated
water-based exercise training reduces 24-hour ambulatory blood pressure levels in
resistant hypertensive patients: A randomized controlled trial (HEx trial). Int J
Cardiol 2014; 172: 434-441.

29. Weiss EP, Albert SG, Reeds DN, et al. Effects of matched weight loss from
calorie restriction, exercise, or both on cardiovascular disease risk factors: a
randomized intervention trial. Am J Clin Nutr 2016; 104: 576-586.

30. Pimenta E, Gaddam KK, Oparil S, et al. Effects of dietary sodium reduction on
blood pressure in subjects with resistant hypertension results from a randomized
trial. Hypertension 2009; 54: 475-481.

31. McMahon EJ, Bauer JD, Hawley CM, et al. A randomized trial of dietary sodium
restriction in CKD. J Am Soc Nephrol 2013; 24: 2096-2103.

32. Sacks FM, Svetkey LP, Vollmer WM, et al. Effects on blood pressure of
reduced dietary sodium and the dietary approaches to stop hypertension (DASH)
diet. N Engl J Med 2001; 344: 3-10.

33. Teres S, Barcelo-Coblijn G, Benet M, et al. Oleic acid content is responsible for
the reduction in blood pressure induced by olive oil. Proc Natl Acad Sci USA 2008;
105: 13811-13816.

34. Guasch-Ferre M, Willett WC. The Mediterranean diet and health: a

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



comprehensive overview. J Intern Med 2021; 290: 549-566.

35. Ingelfinger JR. Thiazide-like versus Thiazide Diuretics - Finally, an Answer?

N Engl J Med 2022; 387: 2462-2463.

36. Ishani A, Cushman WC, Leatherman SM, et al. Chlorthalidone vs.
hydrochlorothiazide for hypertension-cardiovascular events. N Engl J Med 2022;
387:2401-2410.

37. Oparil S, Schmieder RE. New Approaches in the Treatment of Hypertension.
Circ Res 2015; 116: 1074-1095.

38. Bazoukis G, Thomopoulos C, Tsioufis C. Effect of mineralocorticoid antagonists
on blood pressure lowering: overview and meta-analysis of randomized controlled
trials in hypertension. J Hypertens 2018; 36: 987-994.

39. Aronow WS. approaches for the management of resistant hypertension in 2020.
Curr Hypertens Rep 2020; 22: 3.

40. Krieger EM, Drager LF, Giorgi DMA, et al. Spironolactone versus clonidine as a
fourth-drug therapy for resistant hypertension: The ReHOT Randomized Study

(Resistant Hypertension Optimal Treatment). Hypertension 2018; 71: 681-690.
41. Townsend RR, Mahfoud F, Kandzari DE, et al. Catheter-based renal
denervation in patients with uncontrolled hypertension in the absence of
antihypertensive medications (SPYRAL HTN-OFF MED): a randomised, sham-
controlled, proof-of-concept trial. Lancet 2017; 390: 2160-2170.

42. Kandzari DE, Bohm M, Mahfoud F, et al. Effect of renal denervation on blood
pressure in the presence of antihypertensive drugs: 6-month efficacy and safety
results from the SPYRAL HTN-ON MED proof-of-concept randomised trial. Lancet
2018; 391: 2346-2355.

43. Osborn JW, Foss JD. Renal nerves and long-term control of arterial pressure.
Compr Physiol 2017; 7: 263-320.

44, Schmieder RE, Mahfoud F, Mancia G, et al. Members of the ESH Working
Group on Device-Based Treatment of Hypertension. European Society of
Hypertension position paper on renal denervation 2021. J Hypertens 2021; 39:
1733-1741.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



PEER REVIEWED FEATURE

Type 2
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Major advances have occurred in the investigations
and management of type 2 diabetes, ranging

from detection and complications screening to
pharmacotherapy, which offers cardiovascular

and kidney protection.

KEY POINTS

« Type 2 diabetes is becoming increasingly prevalent and is
associated with a high risk of developing cardiovascular and
kidney diseases.

+ Measurement of glycated haemoglobin remains the gold
standard for assessing glycaemic control, with a general
target of less than 7% (53 mmol/mol), although this should
be individualised to the person with type 2 diabetes.

« Type 2 diabetes is increasingly associated with complications

such as heart failure, cognitive impairment and depression,

malignancy and fatty liver disease.

A multifactorial approach targeting glycaemic, blood pressure,

lipid and weight control, as well as modifying lifestyle factors,

are required for the optimal management of type 2 diabetes.

o Sodium-glucose cotransporter-2 inhibitors should be used
in people with type 2 diabetes who have established cardio-
vascular disease (or who are at high risk of cardiovascular
disease), heart failure or chronic kidney disease.

« Finerenone, which has been recently PBS listed, offers

renoprotection and should be used in conjunction with

SGLT-2 inhibitors.

The introduction of tirzepatide to Australia as an agent to

further manage type 2 diabetes and its associated metabolic

abnormalities is eagerly anticipated.

o Type 2 diabetes remission can be achieved with significant
weight loss in people who are overweight or obese, including
from lifestyle changes and/or bariatric surgery.

MODEL USED FOR ILLUSTRATIVE PURPOSES ONLY
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he prevalence of type 2 diabetes is increasing. The number

of people living with diabetes in Australia has increased

by almost 2.8-fold between 2000 and 2020, from 460,000

to 1.3 million people.! People with type 2 diabetes are at
an increased risk of developing diabetes-associated complications.
Although there is evidence that the rate of complications is
declining, disease burden remains high due to increasing diabetes
prevalence and greater longevity. Fortunately, there have been
major advancements in the management of type 2 diabetes and
diabetes-associated complications. This article outlines these
recent advances in the investigation and management of type 2
diabetes, with a focus on cardio-kidney health.

Investigations
Measurement of glycated haemoglobin (HbA,.) and blood glucose
levels (BGL) is key to diagnosing type 2 diabetes and assessing
glycaemic control. In asymptomatic patients, repeated testing
with the following results are diagnostic of diabetes (Table 1):
o HbA,.level 6.5% or more (48 mmol/mol)
o fasting BGL 7 mmol/L or more
o random or two-hour oral glucose tolerance test BGL

11.1 mmol/L or more.

MedicineToday 2023; 24(8 Suppl): 29-37
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ADVANCES IN MANAGING TYPE 2 DIABETES continued I

TABLE 1. SUMMARY OF INVESTIGATIONS TO STRATIFY GLYCAEMIC STATUS
Investigation Normal levels Pre-diabetes Diabetes
HbA1, <6.0% 6.0-6.4% 26.5%

(<42 mmol/mol) (42-46 mmol/mol) (248 mmol/mol)
Fasting BGL <6.0mmol/L 6.1-6.9 mmol/L =7 mmol/L
Random BGL <7.8 mmol/L 7.8-11mmol/L 211.12mmol/L
2-hour OGTT <7.8 mmol/L 7.8-11mmol/L 211.1mmol/L

Abbreviations: BGL = blood glucose level; HbA1c = glycated haemoglobin; OGTT = oral glucose tolerance test. |

For patients with type 2 diabetes, general
management targets are:
o HbA, level 7% or less (53 mmol/mol)
o fasting/preprandial BGL 4.0 to

7.0mmol/L
o postprandial BGL 5.0 to 10.0 mmol/L.

However, individualisation is required
for some patients. This could include tighter
targets for people with a shorter duration
of type 2 diabetes taking metformin only,
or less stringent targets for people with a
long duration of diabetes and high compli-
cations burden who are taking insulin or
have recurrent hypoglycaemia.

Complications screening

It is imperative that patients with type 2
diabetes undergo regular screening for
diabetes-associated complications
(Table 2). Microvascular complications of
type 2 diabetes include nephropathy, retin-
opathy and neuropathy. Macrovascular
complications include stroke, myocardial
infarction and peripheral vascular disease.
Regular monitoring of glycaemia, blood
pressure, lipid profiles, kidney function
and urine albumin-creatinine ratio (ACR),
as well as eye checks and feet examination,
play a central role in preventing the devel-
opment and progression of diabetes-
related complications.

Routine screening for coronary artery
disease is not recommended in asympto-
matic people, although a low threshold for
investigation is recommended for patients
with atypical cardiac symptoms or resting
electrocardiogram abnormalities. Coronary
calcium score or CT coronary angiography
can be used to assess the risk of future car-
diovascular events in people with type 2

30 MedicineToday

diabetes. Heart failure is increasingly recog-
nised as a complication of type 2 diabetes.
Routine screening with echocardiography
in asymptomatic people is not considered
cost effective and therefore is not used in
clinical practice. The American Diabetes
Association consensus guidelines promotes
measurements of B-type natriuretic peptide
or high-sensitivity cardiac troponin levels in
symptomatic people with diabetes to help
identify those at high risk of heart failure who
need to proceed to echocardiography.”
Type 2 diabetes is associated with various
other complications. Intracerebral micro-
vascular damage from type 2 diabetes has
been linked with increased risk of ischaemic
and haemorrhagic stroke, cognitive dys-
function and depression.’ Type 2 diabetes
and obesity increase the risk of cancer, par-
ticularly endometrial, liver, breast, pancre-
aticand colorectal cancers,* although cancer
screening guidelines currently remain the
same in people with or without diabetes.
Type 2 diabetes is also associated with non-
alcoholic fatty liver disease, progression to
nonalcoholic steatohepatitis and advanced
fibrosis, and hepatocellular carcinoma.
International guidelines suggest screening
for nonalcoholic fatty liver disease with liver
ultrasound, irrespective of liver enzyme
levels, in patients with type 2 diabetes.”

Glycaemic management

A summary of the action, potential benefits
and place in management of the major
classes of glucose-lowering medications is
presented in the Flowchart. Please also refer
tothe Australian Type 2 Diabetes Glycaemic
Management algorithm (https://www.
diabetessociety.com.au/guideline/

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

australian- type-2-diabetes-glycaemic-
management-algorithm-august-2022/).

Metformin

Metformin, together with lifestyle changes,
is the backbone of management of type 2
diabetes and is typically continued lifelong.
Metformin reduces HbA, levels by 0.5 to
1.0% (5.5 to 10 mmol/mol) and is weight
neutral. The landmark United Kingdom
Prospective Diabetes Study and its 10-year
follow-up study showed that metformin was
associated with reduced cardiovascular and
all-cause mortality.*” Metformin may also
reduce the incidence of cancer and dementia,
and is beneficial in patients with polycystic
ovary syndrome, fatty liver disease and
inflammatory bowel disease.® Side effects
associated with metformin use include
gastrointestinal upset and, rarely; lactic aci-
dosis. Metformin is generally not recom-
mended if the estimated glomerular filtration
rate €GFR) isless than 30mL/min/1.73m*’

SGLT-2 inhibitors

Sodium-glucose cotransporter-2 (SGLT-2)
inhibitors, empagliflozin and dapagliflozin,
have gained popularity owing to multiple
trials demonstrating their cardio-kidney
benefits (Table 3). SGLT-2 inhibitors increase
urinary glucose excretion (Figure 1), with
an HbA . reduction of 0.4 to 0.8% (4.5 to
9mmol/mol) when used with metformin.
Significantly greater HbA,. reductions are
seen when baseline glycaemic controlis poor.
SGLT-2 inhibitors reduce weight and blood
pressure and confer a low risk of hypogly-
caemia. Side effects of include polyuria,
thirst, fungal genitourinary infections and
euglycaemic ketoacidosis.

SGLT=2 inhibitors improve cardiovascular
outcomes, particularly in people with cardi-
ovascular disease (or at high risk of cardio-
vascular disease) or heart failure. Use of
SGLT-2 inhibitors in patients with type 2
diabetes who have cardiovascular disease or
who areathigh risk of cardiovascular events
has been shown to reduce cardiovascular
and all-cause mortality and heart failure
hospitalisation."” In people with heart failure
with mildly reduced or preserved (left
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Screening/complications

TABLE 2. RECOMMENDED SCREENING FOR PATIENTS WITH TYPE 2 DIABETES-RELATED COMPLICATIONS

Assessment frequency

Lifestyle factors:
* diet, exercise, smoking cessation

Assess every 3 to 4 months

Glycaemic profile:

¢ HbA. level

¢ hypoglycaemia, including awareness
¢ BGLs on skin prick testing

Assess every 3 to 4 months:
¢ HbA. target <7% (53 mmol/mol)
» fasting BGL target 4 to 7 mmol/L

Physical profile:
¢ weight
 injection sites for lipohypertrophy

 fingers for damage from skin-prick BGL checks

Assess every 3 to 4 months:
* weight loss target 5 to 10%

Blood pressure

Assess every 3 to 4 months:

¢ in people with increased cardiovascular risk, existing cardiovascular disease or
albuminuria, blood pressure target <130/80 mmHg

Lipid profile

Assess every 12 months:

* triglyceride target <2.0 mmol/L
¢ HDL-cholesterol target 21.0 mmol/L

 total cholesterol target <4.0 mmol/L
¢ LDL-cholesterol target <2.0 mmol/L*

Retinopathy

¢ Assess every 12 months in Aboriginal and Torres Strait Islander people and people
with known retinopathy, long duration of diabetes or high HbA1.level
¢ Assess every 2 years in all other patients if previous eye examination was normal

Nephropathy:

Assess every 3 to 6 months:

¢ eGFR
¢ albuminuria

¢ microalbuminuria: urine ACR 3 to 29 mg/mmol
¢ macroalbuminuria: urine ACR 230 mg/mmol

Neuropathy, vasculopathy, diabetic foot ulcers:
» foot examination

¢ Assess every 3 to 4 months in patients at intermediate or high risk of
complications, especially if known foot abnormality

¢ lower limb neurological examination

¢ Assess every 12 months in patients at low risk of complications

Other

* Target of at least <1.8 mmol/L in very high-risk patients.

to screen for heart failure

Abbreviations: ACR = albumin-creatinine ratio; BGL = blood glucose level; BNP = B-type natriuretic peptide; CTCA = computed tomography coronary angiography;
eGFR = estimated glomerular filtration rate; HbA1c = glycated haemoglobin.

Consider liver ultrasound to screen for nonalcoholic fatty liver disease
¢ Consider measurement of BNP or troponin levels + transthoracic echocardiography

Consider CTCA to assess coronary calcium score to screen for ischaemic heart disease

ventricular ejection fraction [LVEF] >40%)
and reduced (LVEF <40%) ejection fraction,
SGLT-2 inhibitors have also been shown to
reduce heart failure exacerbations, hospital-
isation and cardiovascular death.""'?

Use of SGLT-2 inhibitors improves kid-
ney outcomes, particularly in people with
kidney impairment and albuminuria (mac-
roalbuminuria: urine ACR 230 mg/mmol).
In patients with chronic kidney disease
(CKD), the risk of progression of kidney
disease, end-stage kidney failure or death
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from renal or cardiovascular causes were
significantly lower with use of SGLT-2
inhibitors than with placebo.”**5

The cardio-kidney protection achieved
with use of SGLT-2 inhibitors is likely to be
independent of glycaemia. Mediation anal-
yses within outcome trials have demon-
strated that the results were independent of
the magnitude of HbA,, decline, and sim-
ilar effects are also seen in people without
diabetes. Current international consensus
guidelines suggest that patients with type

MedicineToday

2 diabetes and cardiovascular disease
(or who are at high risk of cardiovascular
disease), heart failure or CKD (eGFR
<60mL/min/1.73m?) or albuminuria
(urine ACR >3 mg/mmol) should receive
an SGLT-2 inhibitor, in addition to met-
formin, irrespective of baseline HbA .
levels.'® Dapagliflozin is PBS listed for a
diagnosis of CKD in patients with an eGFR
25 to 75mL/min/1.73m? and urine ACR
22.6 to 565 mg/mmol that has been stable
with use of an ACE inhibitor.”” The
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ADVANCES IN MANAGING TYPE 2 DIABETES continued I

PHARMACOLOGICAL MANAGEMENT OF TYPE 2 DIABETES*®

Type 2 diabetes

v

Metformin and lifestyle changes

\

Consider in all patients

* Diet, exercise and smoking cessation
e ACE inhibitor or ARB

¢ Statin or fibrates

e Aspirin

If ongoing suboptimal glycaemia

Y

Y

Consider comorbidities

If glucose control is the primary
aim in achieving glycaemic goals
e DPP-4 inhibitors

e Insulin

e Sulfonylureas

e SGLT-2 inhibitors

* GLP-1 receptor agonists

y Y

Established or at high risk of Heart failure
cardiovascular disease

y Y

Chronic kidney disease Overweight
¢ eGFR <60mL/min/1.73 m?

¢ Previous MI, stroke

¢ >55 years of age with two or more of
the following: obesity, hypertension,
smoking, dyslipidaemia, albuminuria

1
\} v

SGLT-2 inhibitors GLP-1RAs
* Empagliflozin  Liraglutide
* Dapagliflozin e Dulaglutide

* Semaglutide

Abbreviations: ACE = angiotensin-converting-enzyme; ARB = angiotensin receptor blocker;
ACR = albumin-creatinine ratio; DPP-4 = dipeptidyl peptidase-4; eGFR = estimated glomerular

e Albuminuria

(urine ACR >3 mg/mmol)

\

SGLT-2 inhibitors
¢ Empagliflozin
¢ Dapagliflozin

SGLT-2 inhibitors |

GLP-1RAs GIP and GLP-1R
e Liraglutide coagonist
* Semaglutide Tirzepatide

* Empagliflozin
* Dapagliflozin *
If SGLT-2 inhibitor
is not tolerated or
is contraindicated

insulinotropic peptide; Ml = myocardial infarction; SGLT-2 = sodium-glucose cotransporter-2.

filtration rate; GLP-1RA = glucagon-like pepetide-1 receptor agonist; GIP = glucose-dependent ¢

* Finerenone was PBS listed on 1 July 2023. Please refer to the full PBS criteria at www.pbs.

gov.au/PBS/home.

Adapted from: Algorithm for antihyperglycaemic treatment for adults with type 2 diabetes
[published 2022 Aug; amended 2023 Apr]. In: Therapeutic Guidelines, Melbourne: Therapeutic
Guidelines Limited. Available online at: https://www.tg.org.au (accessed September 2023).

glucose-lowering effect of SGLT-2 inhibitors
can be reduced with kidney impairment;
therefore, additional glucose-lowering
therapies may be required, although the
cardio-kidney protective effects are
maintained.
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GLP-1RAs

e Liraglutide

e Dulaglutide
* Semaglutide

GLP-1 receptor agonists

Glucagon-like peptide-1 (GLP-1) receptor
agonists, including semaglutide, liraglutide
and dulaglutide, stimulate glucose-
dependent insulin secretion from the
pancreas, but also slow gastric emptying to

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

¥

Add finerenone if:

* eGFR >25mL/min/1.73 m?
e urine ACR 222.6 mg/mmol
* on a stable dose of ACE
inhibitor or ARB*

minimise postprandial hyperglycaemia and
promote satiety via centrally-mediated effects
(Figure 2). GLP-1 receptor agonists reduce
HbA,. by 0.6t0 1.5% (6.5 to 16.5mmol/mol)
when used with metformin and are admin-
istered subcutaneously (oral semaglutide
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TABLE 3. SUMMARY OF SGLT-2 INHIBITORS WITH CARDIO-KIDNEY BENEFITS

there may be no clinical benefit from increasing the dose.

SGLT-2 inhibitor | Administration | Cardiovascular benefits = Kidney benefits | Kidney impairment

Empagliflozin 10 or 25mg Yes Yes * Glucose-lowering effect reduced if eGFR <30 mL/min/1.73 m?
once daily* * Not recommended if eGFR <20 mL/min/1.73 m?

Dapagliflozin 10mg once Yes Yes ¢ Glucose-lowering effect reduced if eGFR <45mL/min/1.73 m?
daily  Not recommended if eGFR <25 mL/min/1.73 m?

Abbreviations: eGFR = estimated glomerular filtration rate; SGLT-2 = sodium glucose cotransporter-2.
* Although empagliflozin is approved at a higher dose of 25 mg, there are minimal additional glycaemic or nonglycaemic benefits of the higher dose compared with the lower dose, so

is not yet available in Australia). GLP-1
receptor agonists also reduce weight and
blood pressure and have a modest effect
onimproving lipid profiles. They can cause
gastrointestinal upset, but this generally
dissipates with continued treatment.

GLP-1 receptor agonists offer cardio-
vascular benefit (Table 4). Multiple cardio-
vascular outcomes trials involving people
with cardiovascular disease or at high risk of
cardiovascular disease have variably reported
a reduced incidence of myocardial infarc-
tion, stroke and cardiovascular and all-cause
mortality with use of GLP-1 receptor ago-
nists."**' However, unlike SGLT-2 inhibitors,
GLP-1 receptor agonists, to date, have not
been shown to be beneficial in preventing
heart failure exacerbations or hospitalisa-
tion for heart failure.

Cardiovascular outcomes trials in
patients with relatively preserved kidney
function suggest that GLP-1 receptor agonist
use reduces macroalbuminuria and poten-
tially eGFR decline, with benefits being most
pronounced in participants with pre-
existing CKD and/or albuminuria. To date,
no trial has shown that GLP-1 receptor ago-
nists slow progression to end-stage CKD.
The Effect of Semaglutide Versus Placebo
on the Progression of Renal Impairment in
Subjects With Type 2 Diabetes and Chronic
Kidney Disease (FLOW) trial is the first
specific kidney outcome trial involving GLP-
1R As, which is expected to finish in 2024.

GLP-1RAs cause weightloss. In the Effect
and Safety of Semaglutide 2.4 mg Once-
Weekly in Subjects with Overweight or
Obesity (STEP 1) trial, involving people with
obesity or overweight (body mass index
[BMI] >30kg/m? or >27 kg/m?*in people with
weight-related conditions), high-dose

semaglutide (2.4 mg per week) in people
without diabetes resulted in 12.4% more
weight reduction compared with placebo.?
In contrast, the STEP-2 trial showed that high-
dose semaglutide resulted in only 6.2% more
weight loss compared with placebo in adults
with diabetes and BMI of 27 kg/m?
or more, and HbA _ level 7 to 10% (53 to
86 mmol/mol).? This trial also showed that
high-dose semaglutide use was associated
withan absolute drop in HbA . of 1.2% com-
pared with placebo. Furthermore, although
high-dose semaglutide resulted in 2.7%
greater weight loss than semaglutide 1.0mg
per week, HbA . differences between the

two doses of semaglutide were of marginal
significance (absolute difference 0.2%).
Current guidelines suggest that an
SGLT-=2 inhibitor or GLP-1 receptor agonists
should be used in people with type 2 diabetes
and cardiovascular disease or in those at high
risk of cardiovascular disease, regardless of
HbA, levels. Of note, the current PBS listings
for semaglutide and dulaglutide require a
patient with type 2 diabetesto havean HBA .
measurement greater than 7% before
initiation of a GLP-1 receptor agonist. It is
anticipated that further PBS restrictions for
prescribing GLP-1 receptor agonists will be
introduced in late 2023. A GLP-1 receptor

Kidney

{ Glucose reabsorption

{ Decline in eGFR

{ End-stage CKD

{ Death from renal causes

Systemic

! All-cause mortality

{ Weight

LS

Cardiovascular

{ Blood pressure

1 Heart failure
hospitalisation

1 Cardiovascular mortality
Diuretic effect

Muscle and adipose tissue

T Lipolysis, proteolysis
T Gluconeogenesis
T Ketone production

Figure 1. Effects of sodium-glucose cotransporter-2 receptor inhibitors.
Abbreviations: CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate.
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ADVANCES IN MANAGING TYPE 2 DIABETES

. |
continued I

TABLE 4. SUMMARY OF GLUCAGON-LIKE PEPTIDE-1 RECEPTOR AGONISTS

* Oral semaglutide is not yet available in Australia.

GLP-1RA Administration Cardiovascular benefits Indicated for weight loss Kidney impairment
Liraglutide Subcutaneous daily Yes Yes Nil contraindications - Gl effects can
worsen in kidney impairment
Semaglutide Subcutaneous weekly Yes Yes Limited data for eGFR
Oral daily* <30mL/min/1.73 m?t
Dulaglutide Subcutaneous weekly Yes No Limited data for eGFR
<20mL/min/1.73 m?*

Abbreviations: eGFR = estimated glomerular filtration rate; Gl = gastrointestinal; GLP-1RA = glucagon-like peptide-1 receptor agonist.

T Semaglutide and dulaglutide need to be dose adjusted in people with kidney impairment (not required with liraglutide).

agonist should be used if SGLT-2 inhibitors
are contraindicated or not tolerated.'®
Unfortunately, there is currently a global
shortage of dulaglutide and semaglutide,
which is not expected to improve until
mid-2023, so intensification of lifestyle
measures and alternative medications, such
as liraglutide, SGLT-2 inhibitors, DPP-4
inhibitors or even short-term insulin ther-
apy, should be used in the interim.

Tirzepatide

Tirzepatide is a glucose-dependent insuli-
notropic peptide and GLP-1 receptor coag-
onist, which was recently TGA approved
to treat hyperglycaemia in people with
type 2 diabetes, and will likely be available
in Australia in late 2023. Tirzepatide is
administered subcutaneously as a once-
weekly injection. Studies have reported
HDA,. reductions of 1.6 to 2.6% (20 to
28 mmol/mol).>** Tirzepatide is associated
with low risk of hypoglycaemia, weight loss
(greater than the effect of semaglutide in
one study),” improved lipid profile and
reduced blood pressure. However, it is not
yet approved for weight loss. Side effects
include gastrointestinal upset, especially
nausea.

Tirzepatide s potentially associated with
cardio-kidney benefits. Trials to date have
demonstrated cardiovascular safety**** and
it is expected that further trials involving
tirzepatide will also show cardiovascular
protective effects and, possibly, favourable
outcomes related to kidney health. A recent
study has shown that tirzepatide reduced
progression of albuminuria and kidney
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function decline (especially in participants
with eGFR <60mL/min/1.73m?).”* Trials
areunderway to definitively demonstrate
the cardiovascular and kidney benefits of
this medication.

Other glucose-lowering therapies
Dipeptidyl peptidase-4 (DPP-4) inhibitors,
including alogliptin, linagliptin, saxagliptin,
sitagliptin and vildagliptin, prevent the
enzymatic breakdown of endogenous
GLP-1, producinga HbA,, reduction of 0.5
to 0.6% (5.5 to 6.5mmol/mol) when used
with metformin. DPP-4 inhibitors are
weight neutral with minimal risk of hypo-
glycaemia; however, they do not offer any
specific cardio-kidney benefits. In fact, one
trial demonstrated an increased risk of
hospitalisation for heart failure with
saxagliptin use.” Some trials have suggested
a reduction in albuminuria,’ but the
independence of this effect from glucose
lowering has yet to be established. Linaglip-
tin is the only DPP-4 inhibitor that does not
require dose reduction at an eGFR of less
than 50mL/min/1.73m>

Sulfonylureas including glimepiride
and modified-release gliclazide promote
insulin secretion, offering an HbA . reduc-
tion of 0.5 to 0.7% (5.5 to 7.5mmol/mol)
when used with metformin. Although
effective for glucose lowering, sulfonyl-
ureas can cause hypoglycaemia (especially
in people with kidney impairment) and
weight gain. Studies have demonstrated
cardiovascular safety for glimepiride and
modified-release gliclazide, but these
medications do not offer any additional
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cardio-kidney benefits independent of
glucose lowering.

Pioglitazone is the only thiazolidinedi-
one still approved in Australia. Its use is
limited by concerns regarding precipita-
tion of heart failure, and increased risk of
postmenopausal fractures, bladder cancer
and macular oedema. Pioglitazone sensi-
tises the effects of insulin, so it can be used
in people with severe insulin resistance;
however, other medications are now
generally favoured. Rosiglitazone was
withdrawn in 2010 following concerns
regarding increased cardiovascular risk.

Acarbose inhibits alpha-glucosidase to
delay carbohydrate digestion and glucose
absorption to reduce postprandial glucose
peaks, but it must be taken with the first
few mouthfuls of food to be effective. Acar-
bose has been shown to reduce cardio-
vascular events, especially myocardial
infarction and hypertension in people with
impaired glucose tolerance,” although
these effects are not as pronounced as with
metformin in people with type 2 diabetes.”
The use of acarbose may be limited by
gastrointestinal adverse effects, including
flatulence, bloating and diarrhoea.

Insulin therapy

Subcutaneous insulin is used to supple-
ment endogenous insulin production and
has a dose-dependent glucose-lowering
effect. Many people with type 2 diabetes
will eventually require insulin due to pro-
gressive insulin resistance and pancreatic
beta-cell failure. However, insulin can
cause weight gain and hypoglycaemia,

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2023. https://medicinetoday.com.au/mt/august-2023



Central nervous system

T Satiety
1 Appetite
I Neuroinflammation

Pancreas

T Insulin synthesis and secretion
{ Glucagon secretion

Kidney

{ Albuminuria
d Decline in eGFR

! Inflammation and fibrosis

Systemic

L All-cause mortality
1 Weight
Improved lipid profile

Cardiovascular

I Blood pressure

1 Myocardial infarction

| Stroke

{ Cardiovascular mortality

Gastrointestinal tract

{ Gastric emptying
{ Gastrointestinal motility

Adipose tissue

T Glucose uptake

Muscle

T Glycogen synthesis

Figure 2. Mechanisms of action of glucagon-like peptide-1 agonists.

Abbreviation: eGFR = estimated glomerular filtration rate.

and its efficacy is dependent on patient
education and engagement. When insulin
is started in patients with type 2 diabetes,
an initial dose of 0.1 to 0.2 units/kg of
long- or intermediate-acting insulin
(alone or combined with short-acting
insulin) is recommended. A timely insulin
dose titration schedule is vital for all
patients starting insulin therapy. If hyper-
glycaemia continues, short-acting insulin
can be added, or the regimen changed to
twice-daily mixed insulin.

Nonglucose-lowering adjunctive
therapies

Finerenone

Finerenone is a nonsteroidal mineral-
ocorticoid receptor antagonist that has
no glucose-lowering effects but offers kid-
ney benefits. Finerenone was recently
approved by the TGA to delay the progres-
sive decline of kidney function in adults
with type 2 diabetes-associated CKD with
albuminuria. In people with type 2 diabetes
and albuminuric CKD, finerenone has been
shown to significantly reduce the risk
ofkidney failure (kidney death or decrease
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eGFR by 57% or more). Finerenone also
demonstrated cardiovascular safety, and
reduced heart failure hospitalisation
and, potentially, cardiovascular death and
myocardial infarction.** Finerenone
does not cause off-target effects such as
gynaecomastia. However, it can cause
hyperkalaemia, although atlower rates than
the steroidal mineralocorticoid receptor
agonists spironolactone or eplerenone, so
potassium levels should be monitored, and
only offers very modest blood pressure-
lowering effects compared with spirono-
lactone or eplerenone.
Finerenone was listed on the PBS on
1 July 2023 for patients with CKD and
type 2 diabetes who:
o have an eGFR of 25mL/min/1.73 m?
or greater
o have an ACR of 22.6 mg/mmol or
greater
« are on a stable dose of either an ACE
inhibitor or ARB
o do not have established heart failure
with reduced ejection fraction
o are on an SGLT-2 inhibitor unless
medically contraindicated or

MedicineToday

intolerant (please refer to the full PBS
clinical criteria at www.pbs.gov.au/
pbs/home).

Other multifactorial interventions
People with type 2 diabetes have a two to
six times increased risk of cardiovascular
death compared with people without
diabetes. Multifactorial, target-driven inter-
ventions remain the cornerstone of primary
and secondary cardiovascular protection
in people with diabetes. This includes blood
pressure and hyperlipidaemia management
with the use of ACE inhibitors or angio-
tensin receptor blockers and statins, respec-
tively, in addition to glycaemic management
and attention to lifestyle factors. The
Intensified Multifactorial Intervention in
Patients With Type 2 Diabetes and Micro-
albuminuria (Steno-2) study showed that
intensive, multifactorial risk-factor modifi-
cation in people with type 2 diabetes, hyper-
tension and microalbuminuria resulted in
significantly reduced microvascular com-
plications (except peripheral neuropathy),
cardiovascular events, heart failure hospi-
talisation, progression to end-stage CKD

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023 35



ADVANCES IN MANAGING TYPE 2 DIABETES

and all-cause mortality, with all outcomes
being reduced by more than 50%.% A con-
temporary approach would also involve
prescribing cardiovascular protective
medications, such as SGLT-2 inhibitors or
GLP-1 receptor agonists, for people with
type 2 diabetes.

Current guidelines recommend multi-
factorial risk-factor modification in people
with type 2 diabetes aged over 60 years with
microalbuminuria or moderate-severe
CKD (eGFR <45mL/min/1.73m?). Lifestyle
interventions, including smoking cessation,
exercise and weight control, are paramount
in reducing the risk of development and
progression of type 2 diabetes-associated
complications. Increased physical activity
isan essential component of lifestyle advice
for people with diabetes. Glycaemic targets
for people with type 2 diabetes include
HbA . less than 7% (53 mmol/mol), with
individualisation if required. Blood pressure
targets are 140/90 mmHg or less in general,

. |
continued I

or 130/80mmHg or less in people with
albuminuria or at high cardiovascular risk,
although the American Diabetes Association
has recently lowered its general blood
pressure target to less than 130/80mmHg.
General lipid targets include total
cholesterol level of less than 4.0mmol/L,
HDL level of I mmol/L or more, LDL level
of less than 2.0mmol/L (and at least
<1.8mmol/Lin people with cardiovascular
disease), and triglyceride levels of less
than 2.0mmol/L. Statins may be indicated
for people with cardiovascular disease or
those at high cardiovascular risk regardless
of lipid profile. Urine ACR should be less
than 3.5mg/mmol in women and less than
2.5mg/mmol in men.

Weight loss and type 2 diabetes
remission

Type 2 diabetes remission can be achieved
with substantial weight reduction from
dietary changes or bariatric surgery in

people who are overweight or obese, and is
more likely within the first few years of
diagnosis. Type 2 diabetes remission is
defined as an HbA,, level less than 6.5%
(48 mmol/mol) sustained for three months
without using glucose-lowering medication.
Dietary changes include very low energy
diets of 3300k]/day or less, or ketogenic diets
high in fatand protein and low in carbohy-
drates. Metabolic surgery includes gastric
band, gastric sleeve or gastric bypass, and
resulted in 23 kg more weight loss and 1.3%
(15mmol/mol) greater reduction in HbA .
compared with GLP-1 receptor agonists
in a meta-analysis.*

Metabolic surgery should be considered
for people with type 2 diabetes and a BMI
of 30 kg/m® or more, in whom diet, exercise
and pharmacotherapy have been unsuccess-
ful. ¥ In one study, metabolic surgery resulted
in type 2 diabetes remission in 37.5% of
participants, which was sustained over the
10-year follow-up period. People who
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relapsed after metabolic surgery maintained
better glycaemia (mean HbA,, level 6.7%
[50mmol/mol]) compared with medical
therapy. Metabolic surgery also significantly
reduced the incidence of diabetes-related
complications compared with medical ther-
apy (5.0% vs 72.2%), a finding also seen in
other observational studies. However, until
more evidence becomes available, patients
in remission should continue to receive reg-
ular screening for diabetes complications.

Conclusion

Type 2 diabetes is a prevalent condition
associated with many established and
emerging complications. Strategies for
detecting and managing type 2 diabetes
and associated complications continue to
improve. The use of HbA,. to stratify gly-
caemic status and hence diagnose diabetes
is now routine in clinical practice. Regular
monitoring of HbA,, supplemented by BGL
measurements remain the gold standard

for assessing glycaemia in people with type
2 diabetes. Routine screening for coronary
artery disease is still not recommended,
although assessing coronary calcium score
can be a useful cardiovascular risk stratifi-
cation approach. Heart failure isan emerg-
ing complication of type 2 diabetes with
some international guidelines recommend-
ing annual screening.

Opver the past decade there have been
major advances in the pharmacological
management of type 2 diabetes, with the
introduction of medications that improve
glycaemia (and have a low risk of hypogly-
caemia), promote weight loss and provide
cardio-kidney protection. The introduction
of tirzepatide to Australia to further manage
type 2 diabetes and its associated metabolic
abnormalities and complications is eagerly
anticipated. In addition, attention to lifestyle
factors and use of a multifactorial, target-
driven approach to the management of
glycaemia, blood pressure and lipid control

remain cornerstones of type 2 diabetes
management. MT
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Obesity, atrial
fibrillation and
cardiovascular
risk
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Obesity is widely established to play a causal role
in the development of atrial fibrillation (AF) through
the augmentation of cardiovascular risk factors,
such as hypertension, type 2 diabetes and
obstructive sleep apnoea. The classic combination
of obesity and AF is being increasingly recognised
among patients and requires a patient-centred and
evidence-based approach for management.

increasing progressively since 1980.! According to the

WHO, 39% of all adults were overweight and 13% had
obesity in 2016.! By 2025, the prevalence of obesity is projected to
reach 18% among men and 21% among women.>* GPs and
specialists may encounter patients with cardiovascular (CV)
conditions, such as atrial fibrillation (AF), in the presence of
obesity. Management in these cases requires a patient-tailored
and evidence-based approach.” This article describes a clinical
case of newly diagnosed AF in a woman who copresents with
severe obesity and hypertension. Management of her AF requires
a careful consideration of her comorbidities and risk factors.

O besity is a global epidemic with a prevalence that has been
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Case scenario

A 38-year-old woman attends your general practice clinic regularly.
She has class 3 obesity, with a body mass index (BMI) of 44kg/m?.
Her comorbidities include hypertension, for which you have
prescribed perindopril 5mg daily, as well as newly diagnosed AF
with rapid ventricular response, which is causing symptoms of
palpitations and lightheadedness. Her CHA,DS,-VASc scoreis 1,
and a decision was made to commence her on a non-vitamin K
antagonist oral anticoagulant. You have prescribed metoprolol
25mg twice daily. You are considering a referral to a cardiologist
for AF ablation (pulmonary vein isolation).

What is the significance of the patient’s class 3
obesity in terms of elevating her CV risk?

The mortality associated with CV disease (CVD) may be reduced
with primary prevention approaches to care, which particularly
include the management of key risk factors such as obesity.>!
Obesity accelerates the process of atherosclerosis via several
mechanisms including insulin resistance and inflammation. It
is often associated with other CV risk factors, such as hyperten-
sion, dyslipidaemia and elevated blood glucose levels, which
collectively increase the risk of accelerated atherosclerosis and
early onset of CVD.**

A large meta-analysis has shown that BMIs 25kg/m* and greater
are strongly associated with an elevated CV risk.*® The BMI is
the standard measure to quantify obesity (Table); however, the
total cumulative exposure to excessive adiposity, as expressed in
BMI-years or waist circumference-years, may be an even stronger
predictor of CV risk.>” A relationship between the BMI and
all-cause mortality has been consistently reported worldwide and
is independent of sex.? In particular, BMIs 40kg/m? or greater are
associated with a reduction in life expectancy by about 10 years,
and BMIs 30 to 34.9kg/m? are associated with a reduction in life
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expectancy by about three years compared
with BMIs 18.5 to 24.9kg/m?”"" BMIs
greater than 25kg/m? are positively asso-
ciated with an increased risk of mortality
due to coronary artery disease and stroke.°
Evidence points to a direct causal link
between obesity and CVD.”

What are the associations among
the patient's class 3 obesity,
hypertension and obstructive
sleep apnoea?

Similar to obesity, hypertension has a pro-
found impact on global health. The exces-
sive accumulation of adipose tissue initiates
acascade of events that give rise to elevated
blood pressure; as such, obesity-induced
hypertension is commonly recognised.
Increased sympathetic activity, elevated
adipokines and insulin levels in individuals
with obesity are proposed to cause new-
onset hypertension or may accelerate
pre-existing hypertension. Renal function,
sodium excretion, salt sensitivity and
renin-angiotensin-aldosterone system
activity are also significantly altered in the
presence of obesity, which promotes the
development of hypertension."” Long-term
follow-up data indicate that CVD-related
mortality is exponentially increased in the
presence of both hypertension and
obesity."* The prevalence of obstructive
sleep apnoea (OSA) also increases signifi-
cantly in patients with an elevated BMI and
has also been shown to predict hyperten-
sionand adverse CV outcomes, such as the
development of AF."®

Can weight loss reverse the

patient's CV risk profile and

alleviate her current comorbidities?
Weight management is of central impor-
tance in managing CV risk in patients with
obesity. Weight loss beneficially affects
traditional CV risk factors, such as hyper-
tension, type 2 diabetes and dyslipidaemia,
and may reverse OSA. In a randomised
controlled trial of patients with type 2
diabetes, lifestyle interventions thatled to
atleast a 10% reduction in body weight in
the first year of the study resulted in a 21%

TABLE. BODY WEIGHT CATEGORIES ACCORDING TO THE BMI

Abbreviation: BMI = body mass index.

BMI (kg/m?) Body weight category
Less than 18.5 Underweight
18.5t024.9 Healthy

25.0t0 29.9 Overweight

30.0to 34.9 Class 1 obesity

35.0t0 39.9 Class 2 obesity

40.0 and greater Class 3 (severe) obesity

lower risk of CVD related mortality.'® This
study suggests that achieving a threshold
of weight loss may be necessary before a
mortality benefit is gained.

What options are available to help
with weight loss?

Recommended weight loss interventions
include lifestyle, behavioural, pharma-
cological and surgical options. Dietary
modifications (e.g. consuming a Mediter-
ranean diet) have been shown to be bene-
ficial in the primary prevention of CVD,
which is predominantly related to the
consequent weight loss. Consuming a
ketogenic diet might lead to greater weight
loss and a positive effect on blood sugars
and dyslipidaemia.”

... (VD-related mortality is
exponentially increased in the
presence of both hypertension

and obesity

Traditional pharmacological treatments
for weight reduction, such as phentermine
and bupropion with naltrexone, have vary-
ing degrees of efficacy and are restricted
by cost and safety concerns. Until recently,
they have not been widely adopted.’®*!
Phase 3 studies of the glucagon-like
peptide 1 receptor agonist drug semaglutide
(STEP trials 1 to 4) showed an average
weight loss of about 15% together with
improvements in CV risk factors.?

MedicineToday

Ongoing CV outcome studies are evaluat-
ing oral semaglutide in patients with obe-
sityand established CVD. Trials in patients
with AF are planned.

Bariatric surgical procedures, such as
gastric sleeve or bypass surgery, have been
shown to result in notable weight loss in
patients with class 3 obesity. In observa-
tional studies, this weight reduction has
resulted in reduced incidence rates of
type 2 diabetes, CVD related death,
myocardial infarction and stroke over a
15-year follow-up period.” Although
surgery is highly effective for achieving
significant weight loss, the proportion of
people able to access bariatric surgeryislow
compared with the number of people living
with obesity; this discrepancy is attributed
to limited availability with prolonged
waiting times, cost and surgical morbidity.
Bariatric surgery will continue to be an
important option for selected patients with
severe obesity but is not broadly applicable
among patients with obesity.

What is the association between

the patient's class 3 obesity

and AF?

A wide array of epidemiological data and
randomised studies have confirmed the
strong causative relationship between
obesity and incident AF. Obesity has been
suggested as one of the major factors
responsible for the rising epidemic of
AF.%*2$ The mechanisms by which obesity
results in AF are multifactorial and include
the promotion of hypertension, type 2
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diabetes and OSA. In addition, the accu-
mulation of excess epicardial adiposity has
both direct and indirect effects on the atrial
myocardium.

Both pharmacological and interven-
tional catheter ablation treatment options
have been shown to be significantly less
effective in patients with obesity than in
patients who do not have obesity. In par-
ticular, late recurrence after an apparently
effective ablation procedure is a well-
recognised complication in patients with
obesity. The complication rates of catheter
ablation procedures may also be higher in
patients who have obesity. Randomised
controlled trials have shown that compre-
hensive risk factor management centred
around weight loss and increasing physical
exercise, either as a primary strategy or in
association with catheter ablation, can
significantly reduce the AF burden and
symptom recurrence.””?® Optimal effects
are seen in patients who achieve a greater
than 10% reduction in body weight, but
benefits have also been reported in those
with a 3% to 9% weight reduction.” The
REVERSE-AF trial showed that weight
reduction achieved through physician-led
risk factor management frequently resulted
in a significant reduction in AF burden
and reversal of persistent AF to paroxysmal
AF.” Patients achieving 10% or greater
reductions in body weight showed a high
prevalence of AF freedom.?® Bariatric
surgery in patients with severe obesity and
AF has also been associated with significant
reduction in AF burden and reduced
incidence of new AF.?

What are some considerations
before planning AF ablation in
this patient?

The ARREST-AF cohort study showed
significantly improved outcomes of catheter
ablation in patients who lost weight with
comprehensive risk factor management
froma dedicated clinic.”® Long-term follow
up of these patients indicated that persistent
weightloss is associated with excellent long-
term outcomes of catheter ablation. Simi-
larly, observational studies of bariatric

40 MedicineToday

surgery in patients with severe obesity and
AF have indicated that it is possible to
achieve ablation outcomes comparable with
those in patients who do not have obesity.*
In these studies, weight loss was accompa-
nied by improvements in both blood pres-
sure management and glycaemic control
and reductions in sleep apnoea incidence
and severity. There is a higher incidence of
both minor and major complications in
patients with obesity undergoing AF abla-
tion, although this has not been universally
reported and does not seem prohibitive.*"*
The National Health Service in the UK has
proposed that ablation should not be
offered to patients with BMIs greater than
40kg/m?, and patients with BMIs between
35 and 40kg/m* will need to demonstrate
weight reductions of at least 10% of their
body weight to become eligible for this
treatment.” In Australia, a patient-centred
approach has been adopted, wherein the
timing of ablation is discussed in relation
to lifestyle modifications and other weight
loss strategies without specifying particular
BMI cutoffs.

... weight loss and increasing
physical exercise, either as a primary
strategy or in association with
catheter ablation, can significantly
reduce the AF burden and
symptom recurrence

Although clinical trials have not yet
evaluated the impact of glucagon-like
peptide 1 receptor agonists on weight loss
and AF outcomes in patients with AF, a
number of trials are ongoing. These drugs
have the potential to greatly improve AF
outcomes in patients with obesity, but to
date, definitive data are lacking.

Case management

Based on the patient's young age, you refer
her to a specialist cardiologist or electro-
physiologist. Her initial investigations
should include routine blood tests (includ-
ing thyroid function, renal function and

FOCUS ON CARDIOMETABOLIC MATTERS SUPPLEMENT AUGUST 2023

fasting glucose level), 12-lead ECG (which
may provide evidence of left ventricular
hypertrophy or other structural abnor-
mality) and an echocardiogram (to eval-
uate left ventricular function and left
atrial size and to exclude valvular pathol-
ogy). You also consider a simple home
screening study for OSA.

At present, her CHA,DS,-VASc score
is 1 (assuming normal left ventricular
function and the absence of type 2 diabe-
tes), and guidelines suggest that this is a
grey zone for anticoagulation indications.
However, you prescribe her a non-vitamin K
antagonist oral anticoagulant. It is unclear
howlong she has had AF, and you attempt
to restore her sinus rhythm. As the patient
is young, an antiarrhythmic agent (e.g.
sotalol) should be initiated rather than
a simple rate control agent, along with a
discussion of the potential side effects
and risks. You then plan a cardioversion
with a preceding transoesophageal echo-
cardiogram to exclude left atrial appendage
thrombus, as you are uncertain of her AF
duration.

The long-term strategy is directed
towards weight loss with appropriate refer-
ral to a specialist weight loss clinic where
weight reduction options are considered.
You also focus on achieving adequate
blood pressure control.

Conclusion

Patients are increasingly presenting with
concurrent obesity and AF. In young
patients who have severe obesity and recur-
rent and difficult-to-control AF despite
pharmacotherapy, GPs should discuss with
them the advantages and disadvantages,
and risks and benefits, of AF ablation asa
treatment option. MT
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