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Foreword

Diabetes-related kidney disease is one of the most
widespread and, potentially most debilitating and
costly, diabetes complications. An estimated
330,000 Australians living with diabetes have
chronic kidney disease. Around 10,000 people in
this cohort will experience kidney failure and
require dialysis or a kidney transplant. This is about
37% of the total number of people experiencing
kidney failure. This report estimates diabetes-
related kidney disease costs the Australian
economy around $2.68B a year. Kidney failure
accounts for around $1.9B of this. This has a huge
impact on hospital capacity as people living with
diabetes requiring dialysis account for around 5%
of all hospitalisations.

However, much of this is preventable. Early
detection can help slow or prevent most kidney
disease. Unfortunately, less than one in four
Australians living with diabetes are getting their
kidneys checked within recommended timeframes
- we want to change this. Several factors contribute
to this including the complexity of the checks, the
overall challenges of living with diabetes and a low
level of awareness about chronic kidney disease.
We need to make kidney checks an easier, routine
part of life for people living with diabetes.

Australia has one of the world's best health
systems. Most of the health infrastructure needed
to build a national diabetes-related kidney disease
screening program is already in place. Firstly, the
National Diabetes Services Scheme (NDSS),
delivered by Diabetes Australia on behalf of the
Australian Government, is a world-leading diabetes
self-management support and services scheme.
Utilising the existing NDSS database to support a
recall and reminder system could significantly
increase the number of people getting kidney
checks. We have highly qualified specialists and
well-trained primary care providers, evidence-
based guidelines and effective medicines available

on the Pharmaceutical Benefits Scheme to prevent
kidney disease or delay its progression. This puts
Australia in an enviable position.

Australia already delivers disease screening and
awareness programs, utlising central databases to
contact and mobilise people at risk of health
conditions, that we can learn from and build on
including KeepSight, Diabetes Australia’s national
diabetes eye check recall and reminder program.
Other examples include the National Bowel Cancer
Screening Program and the National Cervical
Cancer Screening Program.

International research and local modelling from
Kidney Health Australia demonstrate the cost-
effectiveness of diabetes-related kidney disease
screening. People living with diabetes and kidney
failure account for 70% of the cost burden. If we
could prevent even 30% of people from
progressing to kidney failure it would have huge
benefits for Australians and our health system. The
time for action and to drive change is now.

Together we can improve quality of life, save lives
and reduce the impact of diabetes. It's time to unite
in the fight to change rates of preventable
diabetes-related kidney disease.

Justine Cain
Diabetes Australia Group CEO

Diabetes Australia
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Diabetes and diabetic

kidney disease

The diabetes epidemic is one of the most complex
health care challenges globally. Worldwide more
than 537 million people are living with diabetes,
including 1.5 million Australians.” These numbers
are forecast to double by 2045, leading to 1,074
million people living with diabetes worldwide.

Diabetes can lead to life-threatening complications
such as chronic kidney disease which leads to
dialysis and kidney transplantation. This type of
chronic kidney disease is called diabetic kidney
disease or diabetic nephropathy because it is
directly caused by diabetes.? Globally, diabetic
kidney disease is the leading cause of kidney failure
in most countries and accounts for 50% of all
chronic kidney disease and end-stage kidney
disease cases.?

While it is known that high glucose levels in the
blood, coupled with other risk factors for a
sustained period of time, can damage the small
blood vessels in the kidneys, the exact mechanisms
that lead to diabetic kidney disease are still not fully
understood.

In the early stages, chronic kidney disease is
asymptomatic but, if detected early, treatments
and lifestyle changes can slow or halt the
progression of the condition. As the condition
progresses, its impacts on a person become much
more serious and kidney damage is often
irreversible.

There is an urgent need for effective screening and
management of kidney disease in people with
diabetes to support early detection when
treatments are most effective. This would help
prevent the progression of kidney disease to kidney
failure requiring dialysis and transplantation.

Diabetic kidney disease
in Australia

In Australia, around 330,000 people living with
diabetes have chronic kidney disease.* This is
approximately 22% - 25% of Australians living with
diabetes.’

Dialysis, the most common treatment for kidney
failure, is the most frequent source of
hospitalisation in Australia accounting for around
14% of all hospitalisations.® Diabetes Australia
estimates dialysis to support people living with
diabetes-related kidney disease accounts for
around 5% of all hospitalisations in Australia.

In 2020, diabetes was an underlying or associated
cause of death in 2024 people living with chronic
kidney disease in Australia.®

These numbers are expected to rise due to the
increasing prevalence of type 2 diabetes and the
strong association between type 2 diabetes and
diabetic kidney disease.” One report estimates the
number of Australians living with kidney failure is
expected to increase by 42% by 2030.8

More than 14% of all
Australian hospitalisations
are people
requiring dialysis.

Diabetes Australia
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Aboriginal and Torres Strait
Islander people with diabetes

The social determinants of health including access
to healthcare and medications, food insecurity,
significant cultural losses and dispossession, racial
discrimination and other ongoing effects of
colonisation contribute to suboptimal diabetes
management in Aboriginal and Torres Strait
Islander people.>1®

Aboriginal and Torres Strait Islander Australians are
more likely to develop type 2 diabetes and much
more likely to develop complications such as
chronic kidney disease when compared to non-
Indigenous populations.™’

According to the Australian Institute of Health and
Welfare (AIHW), between 2018-2019, 65,284
Aboriginal and Torres Strait Islander adults self-
reported having diabetes; however, the actual
number of people living with diabetes is likely to be
significantly higher. Over this period, diabetes led
to more than 157,282 hospitalisations.

Aboriginal and Torres Strait Islander people living
with diabetes are five times more likely to be living
with kidney failure compared to other Australians.
The overall burden of disease including social and
economic factors is around 7.8 times higher in
Aboriginal and Torres Strait Islander Australians
compared with the non-Indigenous population.’

It has also been noted that Aboriginal and Torres
Strait Islander Australians living in remote areas are
more likely to need treatment for kidney failure
which is reflected in the higher hospitalisation
rates.

My little granddaughter came
to me and started crying.

‘I don’t want you to die, DaTo
(Grandad). Please.’

That was the moment that
changed me. | really don't
want to leave my grandies
behind. | have eight children,
28 grandchildren, and three
great-grandchildren. They are
very beautiful, each one. God
has been very good to me.

Jaffa

Torres Strait Islander,
lives with type 2 diabetes

Aboriginal and Torres Strait

Islander people are up to four
times more likely to die from

chronic kidney disease.

Diabetes Australia
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Diabetic kidney disease leading to
kidney failure

Diabetic kidney disease is the most common cause
of kidney failure in Western and high-income Asian
countries. It accounts for 40% of individuals
receiving kidney replacement therapies.'>131415

Kidney failure is defined as permanent kidney
damage requiring dialysis or transplantation.’® The
Kidney Disease: Improving Global Outcomes
(KDIGO) classifies kidney failure under stage 5 of
chronic kidney disease classification whereby
individuals have an estimated glomerular filtration

Stages of CKD

Stage 2

Stage 3

rate less than 15 ml/min/1.73m? or individuals who

require dialysis irrespective of their glomerular
filtration rate.™

The reasons for the development of diabetic kidney

disease are not fully understood. It is commonly
believed that the progression of kidney failure in
diabetes is due to a combination of metabolic and

haemodynamic factors."” Additionally, studies have

also demonstrated that inflammation caused by
diabetes can lead to direct or indirect kidney

damage. Inflammation can increase the amount of

white blood cells and inflammatory markers in the
kidneys and thus, increase kidney damage.'8°

Things to look out for

Early-stage kidney disease
No obvious signs of kidney failure
Speak to doctor if unsure

Early-stage kidney disease
No obvious signs of kidney failure
Speak to doctor if unsure

Onset of kidney damage
Kidney disease most likely diagnosed

Will feel unwell due to high blood
pressure and more waste in the body

Severe kidney damage

Potential swelling in hands and feet
and lower back pain

Likely develop other complications
such as cardiovascular disease,
bone disease and anaemia

Kidney failure

Will require dialysis and
transplantation

Diabetes Australia
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A lower proportion of people living with type 2
diabetes will progress to kidney failure compared
with people living with type 1 diabetes.?2" This can
be attributed to the different baseline
characteristics such as age and onset of diabetes,
duration of the disease, as well as the severity of
other comorbid diseases.?' Therefore, the main
objective of current guidelines is to promote clinical
care that aims to slow the progression of diabetic
kidney disease to kidney failure. This will reduce
diabetic kidney disease-related morbidity and
mortality.

The treatments for kidney failure, including dialysis
and kidney transplantation, are extremely
expensive. However, without these treatments
people living with kidney failure will die. Although
only around 0.03% of people in developed
countries live with kidney failure, treatments for it
account for around 2% of the annual health-care
budget. Currently, there are more than 2 million
people worldwide receiving these therapies.'2131415

11 w

About 17 years ago, a doctor in
emergency gave me five years
to live if | didn’'t change my

life. That was the wake-up call
for me. | started to do things
better. But unfortunately, the
disease had set in so much
that you can’t reverse damage
to the organs. You can’'t reverse
heart and kidney damage.

Joseph

Lives with type 2 diabetes

Dialysis has a huge personal cost

15 hours a week

l 60 hours a month

780 hours a year

Diabetes Australia
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Cost of diabetic kidney
disease in Australia

Diabetic kidney disease is associated with a high
personal and economic burden in Australia. A
recent report produced by Deloitte Access
Economics for Kidney Health Australia estimated
the annual cost of total kidney disease at around
$9.9B per annum, almost one quarter of this
(23.6%) or $2.3B is the cost to the Australian health
system.® This equates to an average per person
cost of $4,800 per annum.

Studies have demonstrated that the cost of
managing chronic kidney disease and diabetes is
drastically greater than managing only chronic
kidney disease.?? There is a 70% higher individual
cost relating to managing the condition and 56%
longer length of hospital stays for people living with
diabetes and chronic kidney disease compared
with people who are living with chronic kidney
disease without diabetes.?324 This is because a
greater proportion of people living with diabetes
will progress to kidney failure.

The Deloitte Access Economics report found the
cost of providing kidney replacement therapy to
treat kidney failure was about $182,000 per person
per annum.® More than a third (37%) of the 27,700
Australians receiving kidney replacement therapy
are living with diabetes.?

A similar analysis in the United States also
demonstrates the escalating cost impact of chronic
kidney disease as it progresses. It found the
average cost per person per year for someone in
stages 0-2 was approximately US$4,569, whereas
for someone with stage 3 CKD, it increased to

US$12,617 and jumped to US$33,162 for people
living with stage 4 CKD.2® This clearly highlights the
economic benefit of early detection and
intervention to prevent or delay the progression of
diabetes-related CKD.

Based on available data Diabetes Australia
estimates diabetes-related kidney disease costs
Australia approximately $2.68B per annum. This
includes $1.9B for people receiving kidney
replacement therapy and $788M for people with
early-stage kidney disease. People receiving kidney
replacement therapy account for about 3.7% of
people living with diabetes-related kidney disease
but account for around 70% of the cost burden.

A significant amount of kidney failure can be
prevented if detected early when treatments are
most effective. Investment in early detection of
chronic kidney disease in Australia could generate
savings of $10.2B over 20 years. This equates to a
return of around $45 for every $1 invested in early
detection.?

Diabetes-related kidney
disease costs Australia around
$2.68 billion a year.

Diabetes Australia
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Impact on hospitals

Diabetes-related kidney disease has a major impact
on Australia’s hospital system.

Dialysis, the most common treatment for kidney
failure, is the leading cause of hospitalisation in
Australia accounting for around 14% of all
hospitalisations. In Australia in 2020-21 there were
1,617,723 dialysis-related hospitalisations.> An
estimated 598,000 of these involved people living
with diabetes. That means around 5% of all
hospitalisations in Australia are for dialysis to treat
people living with diabetes-related kidney disease.

The number of all dialysis-related admissions has
increased from 1,184,000 in 2010-11, which is an
increase of 36.6% to 2020-21.%7 This is part of a
longer-term trend. In 2006-07 there were 943,000
dialysis-related admissions, which shows they have
increased by more than 70% to 2020-21.2 The
number of dialysis-related admissions, as a
percentage of total hospital admissions, has
increased by about 6% since 2006-07.

Worryingly, this trend is expected to increase in the
future with a recent study projecting an increase in
kidney failure from 3.7 per 100,000 in 2014 to 5.7
by 2040, an increase of more than 45%.2°

2040

5.7%

per 100,000
2014

3.7%

per 100,000

It is projected that more than 3.1 million people will
be living with diabetes in Australia by 2050.3° I
roughly 30% of these people develop diabetic
kidney disease, 930,000 people will be living with
diabetic kidney disease by 2050, an increase of
around 181%. Consequently, the health care
expenditure to manage and treat diabetic kidney
disease will ultimately increase.

5% of all hospitalisations in
Australia are for dialysis for
people living with diabetes.

Dialysis

Dialysis removes waste products and excess fluid
from a person’s blood. There are two main types of
dialysis: haemodialysis and peritoneal.

Once dialysis is commenced, it must be continued
until a kidney transplant is performed or, in cases
where a kidney transplant is not possible, it is
continued indefinitely.3' Without dialysis people
with kidney failure will die rapidly.

Haemodialysis

Haemodialysis is the most common and well-
known type of dialysis.

This procedure requires a tube with a needle
attached to a patient’'s arm drawing blood into an
external machine. The machine filters and cleans
out the waste products and excess fluid before
passing it back into the body through another tube
in the arm.

The major drawback with haemodialysis is the time
required for the procedure. A typical dialysis

Diabetes Australia
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schedule requires a patient attending a hospital or
health care service for three to four sessions a
week with each session taking around four hours.
This equates to around 60 hours a month where a
person is connected to the dialysis machine.

Peritoneal dialysis

Peritoneal dialysis is the other major type of
dialysis. It can be done at home.

It involves a tube connected to the lining of the
abdomen and dialysis fluid is used to absorb waste
and extra fluid from the body. A few hours later,
the solution and the collected waste is drained out
of the same tube into an empty bag and can be
thrown away easily. The flexibility of being able to
do the procedure at home is increasing its
popularity.

Emotional health impact of dialysis

A study exploring the experiences and expectations
of patients who have recently started dialysis found
many experienced loss of independence,
disruption of daily life and loss of time. As it was
the only option available to survive, many did not
view dialysis as a choice.??

In addition to the personal impact, dialysis is very
expensive. The per person cost to the health
system can range from $76,000 per annum or up to
$150,000 per annum depending on factors such as
remoteness and ease of access.?

Furthermore, dialysis not only affects the patients’
quality of life but also the caregivers’ quality of life.
For instance, a Japanese study found that both
people receiving dialysis and their carers
experienced poorer mental health outcomes than
the general population.®

Kidney transplantation

The other primary treatment for kidney failure is
kidney transplantation. The procedure and post-
surgery medications are demanding on the
recipient’'s body and unfortunately many people
are unsuitable for transplantation.

In Australia, an individual can receive
transplantation from a deceased or living donor.
Waiting lists to receive a transplantation can vary
between 2.5 to 7 years, unless a kidney is donated
by a relative/living donor.*

According to the AIHW the average cost of kidney
transplantation in the public hospital system is
about $81,000.28 This includes the cost of the
surgery, patient’s hospital stay and post-transplant
medications.

11 w

Dialysis was my life. That's
what it felt like, day in, day
out. But a kidney transplant

in 2007 changed my life.

It feels fantastic. But | can
never speak of the transplant
without thinking of the family
who donated their loved one's
organs for me to have the
operation.

Brad

Double amputee, lived with
type 1 diabetes before kidney
and pancreas transplant

Measurement of kidney function

The primary methods of determining a person’s
kidney health function are the measurement of
their glomerular filtration rate (GFR) and the
presence of albumin (a type of protein) in the urine.
A combination of both tests is considered the best
available method to screen for and diagnose
diabetic kidney disease.

Diabetes Australia
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Glomerular filtration rate

The GFR indicates how well a person’s kidneys are
filtering or working to remove waste products from
the circulation. It can be provided from routine
pathology reports when a person has a blood test.
People who develop a very low GFR will progress to
kidney replacement therapy (dialysis or kidney
transplantation). Although direct measurements of
GFR using clearance of markers take time and
require invasive procedures, these would be
considered as the “gold standards” of direct kidney
function measurements. In routine clinical practice,
equations which estimate kidney function (based
on a serum marker cleared by the kidneys called
creatinine) are used to calculate an estimated
glomerular filtration rate (eGFR).>> However, there
have been concerns about the accuracy of these
estimating equations in people living with diabetes,
especially in people with relatively preserved
kidney function.343 It is important to remember
that the above equations are not direct
measurements of GFR; they can only provide
estimates.

Albuminuria

The presence of the protein albumin in urine
(albuminuria) should be regularly measured in
people with diabetes to determine if there is kidney
damage. High albuminuria is a sign of kidney
damage.?® However, levels of albuminuria do not
always reflect the filtering power of the kidneys
(i.e., GFR).>’

Urinary albumin levels can be categorised into
three groups - micro-albuminuria, macro-
albuminuria, and normo-albuminuria, also referred
to as chronic kidney disease categories A1, A2, and

A3 respectively, to measure severity of kidney
disease (Figure 1)."> The level of albumin in the
urine is also an important risk marker for
cardiovascular disease in people with diabetes.

It is recommended people with diabetes provide
the first morning urine sample of albuminuria but
this is often either overlooked or impractical.
Urinary albumin levels also have a high degree of
day-to-day variability so if an abnormal albumin
creatinine ratio value is detected, additional tests
should be performed over the next three months.
At least two out of three measurements should be
abnormal before the presence of ‘albuminuria’ can
be diagnosed. Additional, sex-specific cut-offs for
albuminuria which are either not reported or vary
depending on the pathology lab can confuse
clinicians.3®

In clinical practice, an early morning spot urine
sample is typically sent off to measure for
albuminuria at a pathology laboratory and the
report comes back as a ratio of albumin to
creatinine in the urine. Sometimes timed urine
collections, typically over a 24-hour period, to
measure the excretion rate of albumin (mcg per
min or mg per 24 hours) are also used. These timed
collections have traditionally been considered as
the gold standard methods for assessing
albuminuria but have generally been replaced by
spot urine collections for ease and convenience.

Dip stick tests of urine lack sufficient sensitivity and
specificity to optimally detect and measure the
amount of albumin in the urine. Many people may
progress through the stages of diabetic kidney
disease without albuminuria.®

Diabetes Australia
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Table and figures.

Albuminuria Categories (mg/mmol)

Normo-albuminuria (A1)
<3.39

Micro-albuminuria (A2) Macro-albuminuria (A3)
3.39-33.9 >33.9

Normal

(=90)

Treat Treat and refer

Mildly decreased

(60 - 89)

Treat and refer

Mildly to Moderately
decreased

(49 - 59)

Treat and refer

Moderately to
Severely decreased

(30 - 44)

Treat and refer Treat and refer

GFR categories (ml/min/1.73m?)

Severely decreased

(15-29)

Treat and refer Treat and refer Treat and refer

Kidney failure

(<15)

Treat and refer Treat and refer Treat and refer

D vighrisk
Moderate risk Very high risk - -

Low Risk

Diabetes Australia
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Albuminuria testing

A recent study reported that measurement of
albuminuria is currently performed in only a small
proportion of people with type 2 diabetes.3*In one
registry of patients, the Centre for Kidney Disease
Research, Education and Hope at UCLA, only 8.7%
of people with type 2 diabetes had completed an
albuminuria check.

This lack of testing has also been highlighted in a
global study including participants with diabetes
from Australia where only 35.1% of patients had an
albumin creatinine ratio test during the two-year
period of this study.*® Another study found only
27% of Australians living with diabetes had received
an albuminuria test in the past 12 months.*’

Low rates of screening

This low prevalence of albumin to creatinine ratio
testing may be due to lack of awareness among
people with diabetes and health practitioners
regarding the importance of having regular urinary
albuminuria tests. The practical inconvenience of
providing a urine sample is another barrier that
health professionals and people living with
diabetes need to overcome. Often facilities at local
clinics may not be designed or have simple
protocols in place for a straightforward collection
of urine samples. Thus, this inconvenience and the
inefficient procedures make it harder for people
with diabetes providing a urine sample.?”

Another challenge is that kidney disease often
develops asymptomatically. It is estimated that up
to 90% of kidney function can be lost before
symptoms become apparent.

Low awareness

A European survey found that 91% of respondents
were experiencing symptoms for more than two
months before their diagnosis, while 38%
experienced symptoms for more than six months.*?
The same survey found almost one in five (18%)

knew nothing about chronic kidney disease prior to
their diagnosis while 36% had heard of chronic
kidney disease but did not know anything about it.

An unpublished Australian survey of more than
1000 people living with type 2 diabetes found that
less than half (47%) were aware that chronic kidney
disease was a complication of the condition. There
was also a low level of awareness about what
chronic kidney disease is with more than a third
(39.4%) saying they did not know or were unsure of
what CKD was. Alarmingly, 70.3% were not very
concerned about developing diabetes-related
chronic disease.

Only 47% of people
living with type 2 diabetes
were aware of their risk of

chronic kidney disease.

Risks associated with
diabetic kidney disease

Although global guidelines are in place to detect
and manage diabetic kidney disease, this condition
is often high risk and can progress to permanent
kidney failure. It can also contribute to the
development of other chronic diseases such as
cardiovascular disease.** People living with
diabetes, both with and without chronic kidney
disease, are at a significantly higher risk of adverse
cardiovascular events.

However, the risk of cardiovascular events such as
heart attacks, strokes and cardiovascular death is
greatest when both chronic kidney disease and
diabetes are present.’™ 44 An estimated 213,000
Australians are living with all three conditions.*
Cardiovascular disease can compound the disease
burden and the social and economic burden
already associated with diabetic kidney disease and
further impact an individual's quality of life and
increase the strain on the health system.
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Psychosocial and
emotional impact

Diabetic kidney disease increases a person’s risk of
developing mental and emotional health challenges
including depression and anxiety.*®

Kidney Health Australia reports almost 25% of
people living with chronic kidney disease and 50%
of people on dialysis will experience depression.*’
A study conducted in Tasmania has identified that
depression may be an independent predictor for
both mortality and morbidity in people living with
chronic kidney disease before receiving any kidney
replacement therapies.*? A European study of
people living with chronic kidney disease found
that the experience of diagnosis caused more than
one in three people to feel anxious (42%), scared
(41%), stressed (36%) or depressed (36%).“8 The
same study found the leading psychosocial impacts
of a diagnosis with chronic kidney disease included
concerns about losing independence, becoming a
burden to family and friends and concerns about
the ability to travel.

11 -

| felt overwhelmed and scared
when | was diagnosed with
kidney disease. | was horrified
at the prospect of needing
dialysis due to my needle
phobia and having had a fit
on the one occasion | tried

to donate blood. | really felt

| would not be able to cope
emotionally.

Maire
Lives with type 1 diabetes

Additionally, there is a social and psychological
burden associated with maintaining the multiple
interventions required to delay the start and
progression of diabetic kidney disease and to
minimise the risk of developing co-occurring
diseases.®

Diabetic kidney disease can also negatively affect a
person’s quality of life by reducing their immune
function and physical performance, changing their
appetite, affecting their memory and lead to fluid
build-up which results in life-threatening
abnormalities in blood chemistry and can affect
bone structure and increase the risk of fractures.*°

Management of diabetic
kidney disease

Effective management of diabetic kidney disease
involves multiple interventions to address the risk
factors driving its progression. Interventions
include:

o Lifestyle management (increased physical
activity, diet modification and smoking
cessation)

» Blood glucose management

e Lipid and blood pressure management

e Use of medications.

The combination of these treatments can slow the
development and progression of diabetic kidney
disease for people with type 1 or type 2 diabetes
particularly in the earlier stages of the disease.

Kidney Disease: Improving Global Outcomes
(KDIGO) and the American Diabetes Association
(ADA) are the leading global non-profit
organisations in kidney diseases and diabetes,
respectively. These organisations have been
working collaboratively to develop and implement
evidence-based clinical practice guidelines for
diabetes-related kidney disease. There are many
other kidney-focused organisations around the
world providing management guidelines for kidney
disease. However, in this report we will focus on
the KDIGO and ADA guidelines as they are the most
recently published and updated guidelines.
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Current KDIGO and ADA guidelines define chronic
kidney disease as the presence of abnormalities of
kidney structure and function for more than three
months. Chronic kidney disease is further classified
into four categories (low, moderate, high risk, and
very high risk) in terms of risk of chronic kidney
disease progression based on GFR and urinary
albumin levels (Figure 1).

Current guidelines focus on an evidence-based,
complete care approach by integrating best
available clinical research with clinical expertise
and the lived experience of people living with
diabetic kidney disease.

These guidelines are tiered, the pyramid shape
indicating the multiple treatments required to
effectively manage the disease (Figure 2). The first
interventions, at the bottom of the pyramid, should
be lifestyle interventions followed by first-line drug
therapy and then additional heart and kidney
protective drugs and finally managing diabetes-
specific risk factors. Addressing these interventions
are the key to preventing progression of kidney
disease.

Kidney Disease Improving Global Outcomes 2022 Clinical Practice Guidelines
for Diabetes Management in Chronic Kidney Disease

I

Lipid management

b & &

GLP-1RA Antiplatelet ns-MRA

(12D) therapies
(AscvD)

Additional risk factor control

Additional drugs with heart
and kidney protection

F B DB

Metformin SGLT2 inhibitor

Diet Exercise Glycemic Blood pressure
control control
RAS Renin-angiotensin system

RAS blockade
(T2D) (T2D) (HTN)

@t X @ B O @

First-line drug therapy

Statin

Lifestyle and

. , self-management
Smoking Weight
cessation

GLP-1RA Glucagon-like peptide-1receptor agonists

Ns-MRA

Nonsteroidal mineralocorticoid receptor antagonists
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Kidney-heart risk factor
management

A comprehensive approach should be used to
improve kidney and cardiovascular outcomes for
people with diabetes. This approach is shaped in a
pyramid where the foundation of lifestyle
management should be implemented before
layering on other treatments.

Lifestyle management

Certain lifestyle factors can increase a person'’s risk
of diabetic kidney disease. These include living with
obesity, smoking and physical inactivity.>'5>3

Overweight and obesity

Diabetic kidney disease is more prevalent and
progresses more rapidly in people living with
diabetes who are also living with obesity than those
who are not.>* Obesity is often defined as abnormal
or excessive accumulation of fat that presents a
health risk.>> However, it is not known why people
living with obesity are at higher risk of developing
kidney disease or why it progresses faster when
compared to people without obesity. This may be
related to the intra-abdominal fat leading to
changes in insulin resistance and higher genetic
propensity to a range of serious chronic diseases
including diabetes and cardiovascular disease and
higher risk of dying earlier. It may also be due to
obesity significantly increasing the risk of diabetes
and hypertension and these two factors contribute
greatly to the development of kidney failure.>>7:8
This is why weight reduction is so important.

Weight reduction achieved either through lifestyle
changes, the use of weight lowering medicines
and/or bariatric surgery can help manage diabetes
and its complications.>® Bariatric surgery, which
aims to make the stomach smaller and affect the
way food is digested, may also contribute to a
reduction in serum creatinine and albuminuria.
This has been observed in people following the
procedure.® It is unclear whether this is a
protective effect against progression and

development of diabetic kidney disease or whether
it reflects body mass changes.®® A more recent
study with a five-year follow up period suggested
that bariatric surgery can improve or delay the
development of diabetic kidney disease.>
Therefore, the potential for bariatric surgery to
improve the management of diabetes and its
complications is widely accepted.

There is also an increase in use of obesity
medications such as Glucagon like peptide-1 (GLP-
1) analogues, dual receptor antagonists such as
tirzepatide and newer incretin therapies for weight
control. These medications are likely to play a
significant part in helping people manage both
diabetes and obesity.61626364

Dietary changes

Healthy dietary choices can also help manage
diabetic kidney disease. A healthy eating plan to
support the management of diabetic kidney
disease should aim to stabilise blood glucose levels
and reduce waste and fluid for the kidneys to
process.® Both the ADA and KDIGO recommend
individualised balanced diets high in vegetables,
whole grains, and fruits, but also low in sugar-
sweetened beverages and refined carbohydrates.
Salt intake may need to be lowered to help manage
blood pressure in people with advanced kidney
disease. Protein intake also needs to be monitored
as increases in protein intake may increase the risk
of kidney function decline. The KDIGO and ADA
recommended targeting dietary protein intake of
0.8 g/kg/day for people with diabetes and eGFR
rate of less than 30 mI/min/1.73m?which is the
same as the World Health Organisation’s
recommendation for people without diabetes or
chronic kidney disease.'*32 14 above It is accepted
that this target is often hard to achieve in clinical
practice.

Zero tobacco intake

Smoking can increase the risk of diabetic kidney
disease by worsening inflammation in the small
vessels of the body. It is essential people with
diabetes do not smoke.'#32
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Increasing physical activity

Physical activity improves physical health, lipid
profiles, blood pressure, insulin sensitivity and
cardiovascular events in people living with
diabetes.* The ADA suggests a minimum of 150
minutes per week of moderate to vigorous exercise
for people living with diabetes.'® The Look AHEAD
(Action for Health in Diabetes) study determined
whether intentional weight loss reduced
cardiovascular morbidity and mortality in
overweight people with type 2 diabetes. This study
also showed participants who were randomised to
intensive lifestyle changes resulted in a weight loss
of approximately 9% which led to a reduction in the
development of high-risk chronic kidney disease
measures compared to people receiving usual
care.%¢

Generally, any physical activity is better than no
physical activity and people with diabetic kidney
disease should start at a level they can tolerate and
build upon this steadily. They should also consult
with their diabetes healthcare teams about
adjusting their medications, as increased physical
activity may require dosages to be decreased.

Management of glucose levels

High blood glucose levels are one of the most
important modifiable risk factors for the
development of diabetic kidney disease.>>¢’
Current guidelines generally suggest keeping
haemoglobin A1c (HbA1c) levels to 7% or less for
people living with type 1 or type 2 diabetes to
reduce the damage to small blood vessels in the
kidney and other parts of the body which can lead
to the development and progression of diabetic
kidney disease.'®'48 This recommendation is
supported by the results of numerous randomised
controlled trials, providing the best evidence to
guide practice13697071

However, the level of blood glucose management
should also be individualised, based on the
person's underlying chronic kidney disease or

cardiovascular status, age, and blood glucose
levels, and especially risk for hypoglycaemia.’?

Management of blood pressure

Management of blood pressure also plays an
important role in the development and progression
of diabetic kidney disease. People living with
diabetes are at a three times higher risk of high
blood pressure than people without diabetes and
many studies have shown a strong association
between high systemic blood pressure and
development of diabetic kidney disease

(Table 1).7374

The KDIGO and ADA have similar
recommendations for target blood pressure levels.
Both guidelines mainly focus on using correct
blood pressure measurement techniques,
preferred medication for treatment and
personalised blood pressure target for each
patient.”> There has been controversy regarding
recommended blood pressure targets for people
with diabetes. The most recent ADA
recommendation is a blood pressure target of
<130/80 mmHg for people with diabetes.’*The
current KDIGO guidelines suggest a target systolic
blood pressure of 120 mmHg or less for people
with diabetes not receiving dialysis based on large
clinical trial results.”»”> However, as noted above,
there have been conflicting results regarding the
benefits of reducing blood pressure targets to
below the previous general target of <140/90
mmHg (Table 1).7¢

Most importantly, the shared conclusion of blood
pressure lowering guidelines is the adoption of
personalised targets based on a person’s individual
characteristics and consideration of the benefits
and potential adverse effects of achieving tight
blood pressure management.”®
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Management of lipids

Kidney lipid metabolism may play a direct role in
the progression of diabetic kidney disease.®477:78
Research suggests that both quality and quantity of
lipids can contribute to increased inflammation and
cell death.” This disruption can increase
cholesterol and fats in the blood, a well-known risk
factor for cardiovascular disease but also common
in people with diabetic kidney disease.®® Hence, the
management of lipids is a crucial treatment goal to
delay the progression of diabetic kidney disease. It
is important to note optimal management of the
lipid profile in people with diabetes and chronic
kidney disease is essential to reduce the
exaggerated cardiovascular disease risk that
accompanies the development of chronic kidney
disease.

The use of statins is recommended by the KDIGO
and the ADA as a lipid-lowering intervention. This is
supported by many clinical trials which showed
statins’ ability to preserve glomerular filtration rate
and reduce albuminuria in people with diabetic
kidney disease (Table 1).81:8283

Role of medications

There are a range of medications that can help
slow the development and progression of diabetic
kidney disease. These include renin-angiotensin-
system (RAS)-acting agents, sodium glucose
cotransporter 2 inhibitors (SGLT-2s),
spironolactone, finerenone, glucagon-like peptide-1
receptor agonists (GLP1-RA) and twincretins.®* They
should be used in combination with other
management treatments.

Renin-angiotensin-system

(RAS)-acting agents

o The renin-angiotensin-aldosterone system
(RAAS) regulates blood pressure, fluids, and
inflammation.8>86

e Angiotensin receptor blockers and
angiotensin-converting enzyme inhibitors
effectively lower blood pressure and protect
kid neys.87'88'89'9°

e These medications are the preferred
treatment for diabetic kidney disease and
high blood pressure.’>1444

Spinolactone

* An agonist of aldosterone’s action. It is used
to treat high blood pressure, fluid build-up
and reduce albuminuria.

o Studies show that combining it with RAS-
acting agents can significantly reduce
albuminuria in people living with diabetes
and have protective benefits for both kidney
and heart disease.

Finerenone

» Newer medication that works by blocking the
action of aldosterone.

o Associated with a lower risk of hyperkalemia
compared to spironolactone.

e Studies have shown improved kidney and
cardiovascular outcomes in people living
with diabetes.
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agonists

o Newer medication that works by blocking the
action of aldosterone. e GLP-1is a hormone released by the gut after
meals that regulate various metabolic

o Associated with a lower risk of hyperkalemia
pathways.

compared to spironolactone.

« Studies have shown improved kidney and * GLP1-RAs may have kidney-related benefits,

cardiovascular outcomes in people living including reducing albuminuria and slowing
wdiin i elbaies decline of kidney function.

o Kidney-specific trails are currently underway.
Studies have shown improved kidney and
Sodium-glucose Cotransporter-2 cardiovascular outcomes in people living
(SGLT-2) inhibitors with diabetes.

e SGLT-2 inhibitors decrease glucose

improved blood glucose management.

e Twincretins, such as tirzepatide, are newer
medications that have shown effectiveness
in managing diabetes and weight.

e Multiple high-quality randomised controlled
trials demonstrate these benefits.

o KDIGO guidelines recommend using SGLT-2
inhibitors for people living with type 2
diabetes and CKD regardless of albuminuria
and eGFR.

o The SURPASS-4 trial demonstrated the safety
of tirzepatide in people with diabetic kidney
disease, compared to insulin glargine.

o Twincretins like tirzepatide have shown
promise in improving kidney and
cardiovascular outcomes in individuals with
diabetes.
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Future implications

The future implications of inaction on diabetes-
related kidney disease are clear. If we do not
improve awareness of diabetes-related kidney
disease among people living with diabetes and
health professionals and increase rates of
screening, the incidence and impact of diabetes-
related kidney disease will continue to increase
placing an ever-greater burden on our health
system.

There are well-researched, evidence-backed
lifestyle measures, guidelines and clinically tested
medications available on the Pharmaceutical
Benefits Scheme that support the prevention and
delay progression of diabetes-related kidney
disease; however, the disease must be detected
early when treatments are most effective.

Evidence presented shows the most important
factor in successfully implementing the available
treatment recommendations is effective screening
and early diagnosis of diabetic kidney disease.
Regularly assessing the amount of albumin in urine
is especially important. All the cited management
strategies depend on the level of eGFR, degree of
urinary albumin and presence of other conditions.
It must be noted that there are deficiencies in the
implementation of the current methods of
accurately measuring kidney health and function
which are the fundamental tools to help clinicians
determine the optimal management plan for
individual patients.

Rates of screening for urine albumin, as outlined
above, are relatively low compared to
measurements of eGFR. Additionally, the lack of
continuity and harmonisation of reporting of urine
albumin between different pathology laboratories
creates a barrier that hinders the interpretation of
ACR testing, which need to be overcome. It may be
helpful to improve the methods used to estimate

kidney function and develop a simple system for
clinicians with standardised albumin test results
values to encourage improving testing rates.

While large-scale, whole-of-population kidney
disease screening programs are not cost-effective
there is strong evidence for their cost-effectiveness
in high-risk populations such as people living with
diabetes.”'°2 A diabetes-related kidney disease
screening program would increase rates of
screening, improve detection and enable early
intervention to prevent or delay CKD.

Diabetes Australia currently delivers KeepSight, a
diabetes-related eye check recall and reminder
program that is increasing rates of regular diabetes
eye checks. A similar program focused on CKD in
people living with diabetes would make a major
impact.

The existence of the National Diabetes Services
Scheme (NDSS), a long-established, world-leading
diabetes support scheme built around a register of
more than 1.5 million Australians living with all
types of diabetes, puts Australia in an excellent
position to target such a program. The NDSS
includes key personal information such as age as
well as contact details. This database could form
the backbone of a diabetes-related kidney disease
screening program.

A diabetes-related kidney
disease screening program
would increase rates of
screening, improve detection,
and enable early intervention to
prevent or delay CKD.
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Options for improving

screening

Australia needs a diabetes-related kidney disease
screening program to increase rates of kidney
screening and detect early kidney damage to
prevent or delay its progression to kidney failure. A
successful program would mobilise people to
complete kidney screening checks within
recommended time frames with awareness raising
and recall and reminder programs. The checks
should be easier and more convenient for people
living with diabetes.

While there are currently no identified, world-
leading national diabetes-related kidney disease
screening programs suitable for adaptation in
Australia, there are a range of existing programs,
established health infrastructure and emerging
technologies that could support a new national
program.

The core pillars of a successful program are:

1. Make kidney screening easy
2. Mobilise people with diabetes to get regular
kidney health checks.

A recent report from Kidney Health Australia
forecasts savings of $509M per annum over 20
years based on a screening program targeting 1.7
million people at high risk and detecting an
additional 400,000 people living with chronic kidney
disease. This works out to $25,457 per person
detected. Based on these figures, a National
Diabetes Kidney Disease Screening Program could
generate savings of around $30.3M per annum.

1. Make kidney screening easy

Emerging diagnostic tools

There are a number of new diagnostic tools that
are being used overseas or under development
that could help simplify kidney screening checks,
particularly around ACR checks.

Minuteful Kidney

Minuteful Kidney is an ACR urine check developed
by Healthy 10 which combines accessible
technology, at-home kits, and health professional
consultations. Eligible patients receive the check kit
by mail. The check is taken using the kit and a
smartphone. Results are available immediately for
discussion with a person'’s health professional. The
check kit has been approved by the Food and Drug
Administration (US) and is being trialled through
the National Health Service in the United Kingdom.

Promarker D

Promarker D, developed by Proteomics, is a
predictive screening tool. While yet to be approved
by the Therapeutic Goods Administration, it offers
an insight into the growing ability to use blood
checks as a preventive diagnostic. It claims the
ability to predict the development of diabetic
kidney disease up to four years in advance,
allowing people the chance to act on medications
and lifestyle changes earlier, diminishing the extent
of kidney damage. Promarker D is conducted
through a routine blood check which is sent to a
laboratory for analysis, with results returned to the
health professional.

Diabetes Australia

Report | 24



CHANGE THE FUTURE: SAVING LIVES BY BETTER DETECTING DIABETES-RELATED KIDNEY DISEASE

Algorithmic health screening

There are a number of algorithmic disease
screening tools for chronic kidney disease either
under development or in the early stages of
deployment. These tools can be used in a variety of
medical settings, from primary care clinics to large
scale population health programs, to identify
people at elevated risk of chronic kidney disease.
Some of these tools can be integrated with large
general practice management software to better
target kidney disease screening programs.

RenoTrue®

RenoTrue® is a machine learning algorithm under
development by the Australian Centre for
Accelerating Diabetes Innovation (ACADI), at the
University of Melbourne. This algorithm is trained
on direct measurements of kidney function as well
as readily available markers from routine blood
tests. It aims to help improve the estimation of GFR
for people with diabetes compared to current
estimating equations and to help detect, manage
and delay kidney disease for people with diabetes.

Following the example of existing
Australian screening programs

A national diabetes kidney disease screening
program could be adapted from the models
employed by existing Australian screening
programs such as the National Bowel Cancer
Screening Program and the National Cervical
Cancer Screening Program. This could involve a test
kit including instructions, urine sample jars and a
return reply paid mailing bag being mailed out
annually to people living with diabetes or being
available for collection from a person'’s health
professional. The person would then have the
option of mailing back their sample or taking it to
their general practitioner, if the general practitioner
has point-of-care diagnostic equipment. If the
sample is mailed, a person would be sent a copy of
their results and their nominated general
practitioner would also be notified.

2. Mobilise people to get regular
kidney health checks

A national awareness raising program

Raising awareness of the risks and impacts of
diabetes-related kidney disease is an essential part
of a diabetes-related kidney disease screening
program.

This should include:

e broad marketing across multiple channels to the
Australian population and people living with
diabetes, their families and carers,

e targeted marketing for priority groups of people
including Aboriginal and Torres Strait Islander
people, people from culturally and linguistically
diverse backgrounds, people with a disability,
older Australians and young people, and

o targeted engagement to people living with
diabetes, their families and carers, and their
health professionals via centralised databases
such as the National Diabetes Services Scheme
and other health specific channels

A national personalised recall and
reminder program

Personalised recall and reminder programs are a
well-established proven method of improving rates
of screening among people at risk of certain health
conditions. Diabetes Australia currently delivers
KeepSight, a targeted eye check recall and
reminder program for people living with diabetes
that is reducing rates of preventable diabetes-
related blindness. Utilisation of a central database
could enable a personalised national recall and
reminder program to be established to mobilise
people living with diabetes to get regular kidney
screening checks. Recall and reminder push alerts
can also be sent to each person’s nominated health
professional.
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An app-driven approach

An app-driven approach would use a specially
developed mobile phone app to send push alerts to
people living with diabetes when they are due for a
kidney check. This approach would leverage the
ubiquity of smartphones. However, it would require
the person living with diabetes to be engaged in the
process. This includes initially downloading the
app, providing key details to generate recall and
reminders, and then following through with
booking appointments. The app could also send
recall and reminder push alerts to each person’s
nominated health professional.

Integration with practice management software

Another opportunity for national screening is
working with the general practice management
software to integrate a recall and reminder
function that would support general practices in
generating reminder notices to patients when
kidney checks are needed.

The challenges with this approach are that not
every person has a regular general practitioner and
the fragmented nature of the practice management
market would require working with a range of
providers to develop and deliver a comprehensive
program across Australia.

The National Bowel Cancer

Screening Program (NBCSP)

The National Bowel Cancer Screening Program
(NBCSP) was established in 2006 to support early
diagnosis of bowel cancer by making testing more
accessible and private. Australians aged 50 to 74
are sent a test kit every two years. The text kit
contains sample tubes, instructions, toilet liners
and a return mailing bag.

The program has effectively raised awareness of
the importance of screening for bowel cancer.
Around 92% of people in the target cohort are
aware of the program, while almost 44%
participate.

The National Cervical Cancer

Screening Program (NCCSP)

The National Cervical Cancer Screening Program
(NCCSP) was introduced in 2017, replacing the Pap
Smear Program. Originally designed to support
biennial screening for all women aged 26 to 74
years, this was changed in 2017 to every five
years. Coordinated through a reminder mailout to
visit a GP for a test.

In 2022, a new arm of the Program was initiated
allowing self-testing, with a health professional
serving as both the supplier of the at-home test
and the drop-off and follow-up point. This allowed
a procedure to be undertaken privately, to
overcome trauma, discomfort, or embarrassment,
increasing the participation rate among those
people who would not seek the procedure from a
health professional.
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