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Abstract

Aim: People with chronic kidney disease experience high rates of cardiovascular dis-

ease. Cholesterol‐lowering therapy is a mainstay in the management but there is

uncertainty in the treatment effects on patient‐important outcomes, such as fatigue

and rhabdomyolysis. Here, we summarise the updated CARI Australian and New

CARI Guidelines Steering Committee: Names as listed in the acknowledgements.

David W. Johnson and Robert Walker contributed equally to the design and review of the guidelines; both were Co-Convenors for the Guideline Working Group.

Received: 6 November 2023 Revised: 23 February 2024 Accepted: 10 March 2024

DOI: 10.1111/nep.14295

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2024 The Authors. Nephrology published by John Wiley & Sons Australia, Ltd on behalf of Asian Pacific Society of Nephrology.

Nephrology. 2024;29:495–509. wileyonlinelibrary.com/journal/nep 495

https://orcid.org/0000-0003-2230-5350
https://orcid.org/0000-0003-3270-3475
https://orcid.org/0000-0001-7765-5871
https://orcid.org/0000-0001-5935-7328
https://orcid.org/0000-0003-3366-0956
mailto:brydee.johnston@sydney.edu.au
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/nep
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fnep.14295&domain=pdf&date_stamp=2024-04-29


Funding information

National Health and Medical Research

Program Grant BEAT-CKD, Grant/Award

Number: APP1092957; Australian

Government Department of Health, Public

Health and Chronic Disease Kidney Disease,

Grant/Award Number: 4-E85UZWV

Zealand Living Guidelines on cholesterol‐lowering therapy in chronic kidney disease.

Methods: We updated a Cochrane review and monitored newly published studies

weekly to inform guideline development according to international standards. The

Working Group included expertise from nephrology, cardiology, Indigenous Health,

guideline development and people with lived experience of chronic kidney disease.

Results: The guideline recommends people with chronic kidney disease (eGFR ≥15

mL/min/1.73m2) and an absolute cardiovascular risk of 10% or higher should receive

statin therapy (with or without ezetimibe) to reduce the risk of cardiovascular events

and death (strong recommendation, moderate certainty evidence). The guidelines also

recommends a lower absolute cardiovascular risk threshold (≥5%) for Aboriginal and

Torres Strait Islander Peoples and Māori with chronic kidney disease to receive statin

therapy (with or without ezetimibe) (strong recommendation, low certainty evidence).

The evidence was actively surveyed from 2020–2023 and updated as required. No

changes to guideline recommendations were made, with no new data on the balance

and benefits of harms.

Conclusions: The development of living guidelines was feasible and provided the

opportunity to update recommendations to improve clinical decision‐making in real‐

time. Living guidelines provide the opportunity to transform chronic kidney disease

guidelines.
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Summary at a glance

In people >30 with chronic kidney disease not requiring dialysis and a 5‐year cardio-

vascular risk ≥10% cholesterol‐lowering therapy is effective at preventing death and

cardiovascular events with minimal harms. Indigenous populations should receive

cholesterol‐lowering therapy at a lower absolute cardiovascular risk (≥5%) due to a

higher burden of cardiovascular disease.

1 | SCOPE AND PROCESSES OF THE
GUIDELINE

This Guideline is an update of the Guideline subtopic: Medical thera-

pies that was part of the wider CARI Early Chronic Kidney Disease

Guideline.1 The Guideline was transitioned to a Living Guideline

according to expert methodological standards2,3 due to high rates of

cardiovascular morbidity and mortality for patients with chronic kid-

ney disease (CKD), uncertainty regarding treatment effects on critical

and important outcomes, and new emerging evidence.

The scope of this Guideline was cholesterol-lowering therapy in

adults with CKD (not receiving dialysis) with a focus on Indigenous

and non-Indigenous Australian and New Zealand adults over 30 years

of age. The intended users include primary care providers, consumers

and their caregivers, clinical specialists, nephrologists, health care

practitioners, program managers, and policymakers. The Guideline

was overseen by a multidisciplinary guideline panel including three

consumers with lived experience of cholesterol-lowering therapy. The

Guideline provides recommendations concerning statin therapy and

ezetimibe in adults with CKD after a systematic examination of the

underlying evidence. The Cochrane review, HMG CoA reductase

inhibitors (statins) for people with CKD not requiring dialysis, has

been updated as a Living Systematic Review and has formed the

underlying evidence synthesis for the Living Guideline, following stan-

dards set by Cochrane.4 An additional search was done on the use of

ezetimibe therapy, in addition to the systematic review and was

included in the evidence review for the Guideline. This was outside of

the scope of the Cochrane review, but after discussions, the work-

group felt ezetimibe therapy needed to be included in the guideline.

Eight studies were identified from the search, and the certainty of evi-

dence was assessed using GRADE, which covers the domains of study

limitations (Cochrane risk of bias 1.0 tool), inconsistency, indirectness,

imprecision, and publication bias (Figure 1). Further details are avail-

able in the supplementary files.5,6
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The guidelines were first finalized in January 2021, and weekly

evidence surveillance occurred through searching the medical litera-

ture database from the inception of the guideline update (May 2020)

to 25th January 2023. There were 662 reports of studies screened

throughout the weekly evidence surveillance period. An updated

review of the evidence was circulated to the guideline Working Group

when newly incorporated evidence changed the balance of benefits

and harms and the certainty of the evidence, which occurred once in

September 2021. The Working Group reviewed the updated evidence

to either update or maintain the recommendations as needed, with no

changes to recommendations required in September 2021. Lifestyle

modification and fibrate therapy were considered beyond the scope

of the Guideline. The full methods can be found as an Appendix S1 to

the guidelines on the CARI Guidelines website.

The updated Guidelines is hosted on the CARI Guidelines website

and digitally on MAGICapp (https://app.magicapp.org/#/guideline/

EgJmpn).

2 | BACKGROUND

Chronic Kidney Disease (CKD) has a steady prevalence rate in

Australia and Aotearoa New Zealand and is a known risk factor for

cardiovascular disease.7 People with CKD (eGFR 15–60 mL/

min/1.73 m2) have similar risks of death and cardiovascular events as

people with existing cardiovascular disease. The management of CKD

incurs increasing healthcare costs.8,9 Timely identification and applica-

tion of effective medical therapies may reduce the progression of

CKD and cardiovascular disease risk by up to 50%10 and help to

reduce rising healthcare costs.

Abnormal profiles of serum cholesterol and triglycerides are prev-

alent in people with CKD,11 and may accelerate the development of

cardiovascular disease and progression of CKD.12,13 The

cardioprotective effects of statin therapy for both primary and sec-

ondary prevention in patients with CKD have been well

established,14–16 as has statin therapy combined with ezetimibe.16

However, the effect of statin therapy with or without ezetimibe on

the progression of CKD remains largely unknown.17

This CARI Living Guideline aims to review the current synthe-

sized evidence of lipid-lowering therapy based on critical and

important outcomes identified by the Guideline panel (Table 1). It

also aims to develop recommendations for clinical care regarding

the use of statin therapy with or without ezetimibe in adults with

CKD and update these recommendations as new information

emerges.

F IGURE 1 Factors that influence confidence in the magnitude of the effect.

TABLE 1 Critical and important outcomes for evidence review.

Outcome Rating

Non-fatal stroke Critical

Non-fatal myocardial infarction Critical

Hospitalization due to heart failure Critical

Kidney failure Important

Death Important

Cardiovascular death Important

Cardiovascular events Important

Rhabdomyolysis Important

Cancer Important

Fatigue Important

Life participation Important

Memory loss Important

Onset of diabetes Important

Creatinine clearance Important

LDL cholesterol Important
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3 | GUIDELINE RECOMMENDATIONS

a. We recommend that people >30 years old with chronic kidney dis-

ease not receiving dialysis and a 5-year absolute cardiovascular risk

of 10% or higher should receive statin therapy (with or without

ezetimibe) to reduce the risk of cardiovascular events and death

(Strong recommendation, moderate certainty evidence).

• Australian CVD risk calculator: https://www.cvdcheck.org.au/

calculator.

• New Zealand CVD Risk calculator: https://www.nzssd.org.nz/cvd/.

3.1 | Rationale

Our evidence review identified 64 relevant randomized controlled tri-

als (Figure 2). Statin therapy compared to placebo/standard care

found substantial cardiovascular benefit and few demonstrable harms

(Table 2; Figure 3). Limited data are available on important harms in

people with CKD, such as rhabdomyolysis. Few data on patient-

important outcomes, such as fatigue and life participation, are avail-

able. Trials in the general population have found statin therapy to be

safe18 and similar effects might be expected in people with mild to

moderate CKD.

F IGURE 2 PRISMA diagram of included studies.
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Statin therapy is an acceptable intervention for patients with

CKD and is considered an important safeguard to protect cardiovas-

cular health. Furthermore, statin therapy is publicly subsidized and

cost-effective in Australia and Aotearoa New Zealand.

The Study of Heart and Renal Protection (SHARP) demonstrated

the balance of benefits and harms of the combination of statin

therapy and ezetimibe reduced major atherosclerotic events and non-

haemorrhagic stroke compared to placebo.19 However, this result per-

tained to data from one study and was of low certainty evidence. Only

a few small randomized controlled trials have compared statin therapy

with ezetimibe to statins alone in patients with CKD (Table 3). These

studies found no incremental benefit of the addition of ezetimibe to

statin therapy, with no evidence of differences in critical and impor-

tant outcomes and only limited reporting of safety data and patient

important outcomes.20,21

Consumers perceived the addition of another drug to current

therapy as a potential indication of deteriorating health and may

impact medication adherence.22 Further research is needed to deter-

mine if this applies to the addition of ezetimibe to statin therapy in

people with CKD. Ezetimibe is publicly subsidized with qualifying cri-

teria and is demonstrated as cost-effective23 in Australia and

Aotearoa New Zealand.

In the judgement of the Guideline panel, dosing of statin therapy

and ezetimibe should be based upon dosages that have received regu-

latory approval. Titration of statin therapy or ezetimibe to specific

LDL-cholesterol targets has been recommended in other guidelines,24

but requires further examination in people with CKD as the potential

benefits and harms are uncertain due to limited available studies con-

ducted in the CKD population.25 As such, to date, Kidney Disease:

Improving Global Outcomes has not recommended titration of

statins.26

Based on these data and the inequities of access to lipid-lowering

therapy, including remoteness and gender, evident in the general

population,27,28 the Guideline panel considered that most adults with

CKD (not receiving dialysis) with 10% or higher absolute cardiovascular

risk would benefit and should take statin therapy (with or without eze-

timibe) to reduce their risk of cardiovascular events and death. Accord-

ing to the guideline, the time-period of cardiovascular disease (CVD)

risk is estimated to be 5 years. Cardiovascular risk should be calculated

according to updated Australian and New Zealand guidelines.29,30 The

Australian cardiovascular risk calculator can be used to determine car-

diovascular risk assessment and is based on the NZ PREDICT-1� equa-

tion, developed from a large, contemporary New Zealand primary care

cohort study and is different from the Framingham risk equation. The

equation has been recalibrated to the Australian population and is

recommended for individuals aged 45–79 years without known ath-

erosclerotic CVD, including First Nations people. Both the

New Zealand and Australian cardiovascular risk calculators include peo-

ple with diabetes.29,31 https://www.cvdcheck.org.au/calculator.

b. We recommend that Aboriginal and Torres Strait Islander Peoples

and M�aori with chronic kidney disease (reduced GFR and/or albu-

minuria/proteinuria) and a 5-year absolute cardiovascular risk ofe
Sy
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5% or higher within 5 years should receive statin therapy (with or

without ezetimibe) to reduce cardiovascular events and death

(Strong recommendation, low certainty evidence).

• Australian cardiovascular risk calculator: https://www.cvdcheck.

org.au/calculator.

• New Zealand cardiovascular risk calculator: Cardiovascular Risk

Assessment (nzssd.org.nz).

3.2 | Rationale

The ongoing impacts of colonization have increased exposure to risk

factors for disease for Aboriginal and Torres Strait Islander Peoples in

Australia and M�aori in Aotearoa New Zealand,32 including an increased

risk of CVD.33,34 Additionally, cardiovascular risk occurs at an earlier

age in Indigenous peoples than in non-Indigenous peoples, which

increases with age.35,36 Other clinical practice guidelines recommend

that cardiovascular risk assessments be conducted at least 10 years

earlier for Indigenous Peoples than for non-Indigenous people.31,37

Despite finding that no First Nations Peoples from Australia and

Aotearoa, New Zealand, are included in the clinical trials, the Guideline

panel considered that these data would also apply to Aboriginal and

Torres Strait Islander Peoples and M�aori.4 The Guideline panel pro-

posed a lower absolute cardiovascular risk (≥5%) for Aboriginal and

Torres Strait Islander Peoples and M�aori due to higher rates of CVD in

this population and larger anticipated absolute benefits, with minimal

risk of harm, in addition to addressing health inequities related to lower

lipid-lowering therapy prescribing in primary care to First Nations Peo-

ples in Australia and Aotearoa New Zealand.35,36

TABLE 4 CARI Guidelines nomenclature and description for grading recommendations.

Grade

Implications

Patients Clinicians Policy

Level 1

‘We

recommend’

Most people in your situation would

want the recommended course of

action and only a small proportion

would not.

Most patients should receive the

recommended course of action.

The recommendation can be adopted as

a policy in most situations.

Level 2

‘We suggest’
The majority of people in your situation

would want the recommended course

of action, but many would not.

Different choices will be appropriate for

different patients. Each patient needs

help to arrive at a management

decision consistent with her or his

values and preferences.

The recommendation is likely to require

substantial debate and involvement of

stakeholders before policy can be

determined.

Note: Adapted from GRADE working group (www.gradeworkinggroup.org).

The overall quality of the evidence: The overall quality of the evidence was based on the certainty of the evidence for all critical and important outcomes,

taking into account relative importance for each outcome to the population of interest. The overall quality of the evidence was graded (A, B, C or D) (Table 5).

F IGURE 3 Statin therapy compared to placebo—Major cardiovascular events.
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The higher absolute cardiovascular risk and less frequent provi-

sion of lipid-lowering therapy in First Nations Peoples have guided

this recommendation. The Working Group considered that First

Nations Peoples with CKD and a 5% or higher absolute risk of CVD

would benefit from receiving statin therapy with or without ezetimibe

to prevent cardiovascular events and death.

4 | UNGRADED SUGGESTIONS FOR
CLINICAL CARE

• People with albuminuria (A2 30–300 mg/g and A3 > 300 mg/g)

should receive statins (with or without ezetimibe).

• Adults (≥30 years of age) with CKD (reduced GFR and/or albumin-

uria/proteinuria) and absolute cardiovascular risk of 5%–10%

should discuss the potential therapeutic use of a statin therapy

with their healthcare providers.

• Clinicians should ensure that people and their carer/family/wh�anau

(M�aori meaning for family or extended family) are provided with

information on the effects of statin therapy, with or without ezeti-

mibe, on the prevention of cardiovascular events and death.

• The Australian cardiovascular risk calculator is only validated for

adults without known atherosclerotic CVD aged 30–79 years and

cannot be calculated for those 18–30 years of age.29

• In young adults (18–29 years of age) with CKD (albuminuria and/or

reduced kidney function) with the presence of type 2 diabetes, or

F IGURE 4 Overview of the guideline process.

TABLE 5 Classification for certainty of the evidence.

Grade Certainty of the evidence Meaning

A High We are confident that the true effect lies close to that of the estimate of the effect.

B Moderate The true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different.

C Low The true effect may be substantially different from the estimate of the effect.

D Very low The estimate of effect is very uncertain, and often will be far from the truth.

Processes for updating: The Cochrane living systematic review and evidence review on ezetimibe will updated with every 3 months by Cochrane Kidney

and Transplant. The CARI Guidelines Evidence Review team will supplement searches with evidence surveillance conducted weekly through literature

searching to identify any new emerging evidence and update the evidence review accordingly. Newly identified studies incorporated into the evidence

review findings. Changes in the direction of treatment effects and/or certainty of the evidence for critical and important outcomes, and any new safety

concerns identified in the newly published literature will be highlighted to the Work Group to trigger a potential updating of the guideline. The guideline

may be transitioned back to a traditional guideline if the evidence on critical and important outcomes remains relatively stable, based on formal cumulative

meta-analysis assessment or there is no or few ongoing studies, to be assessed via www.clinicaltrials.gov.
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uncontrolled high blood pressure, or familial hypercholesterolae-

mia, or serum total cholesterol >7.5 mmol/L may indicate moderate

to high CVD risk and treatment with a statin with or without of

statin may be required.37,38

5 | DISCUSSION AND IMPLICATIONS

Our guidelines recommend statin with or without ezetimibe in most

people with CKD with underlying cardiovascular risk. This is sup-

ported by synthesized evidence conducted to appropriate methodo-

logical standards demonstrating clear benefits from treatment.

However, the data from randomized controlled trials also demon-

strated important uncertainties, particularly for harms and patient-

important outcomes, requiring further examination.

6 | SUGGESTIONS FOR FUTURE
RESEARCH

• Long-term follow-up of randomized controlled trials to assess the

safety of therapy in patients with CKD (not receiving dialysis) is

required. New trials should be designed to assess important safety

outcomes, such as rhabdomyolysis, and patient-reported out-

comes, such as fatigue, life participation and memory loss.

• Further large randomized controlled trials comparing the relative

safety of statins combined with ezetimibe to statins alone in peo-

ple with CKD (not receiving dialysis) should be performed.

• Randomized controlled trials examining the efficacy and safety of

titration of statins in people with CKD are required.

• Outcome trials examining the use of cardiovascular imaging for

determining the suitability of people with CKD (not receiving dialy-

sis) to receive lipid-lowering therapy should be undertaken.

• Further clinical trials investigating statin use in Aboriginal and

Torres Strait Islander Peoples and M�aori with CKD are needed.

7 | IMPLICATIONS FOR KIDNEY DISEASE
CLINICAL PRACTICE GUIDELINES

To our knowledge, these are the first clinical practice guidelines

in kidney disease that have piloted living guidelines. Despite limited

resources, CARI Guidelines have demonstrated the feasibility of

developing living guidelines according to international standards,2,3,39

accompanied by developing a high-quality systematic review.32 The

guideline development process was streamlined, with a focused scope

agreed upon before the outset of the guidelines. The production of

these guidelines was achieved through three online meetings and

email communications, and utilized semi-automation where available

for study selection (randomized controlled trial classifiers) and data

extraction (https://www.robotreviewer.net) to support ongoing evi-

dence surveillance (Figure 4). Despite the limited publication of new

randomized controlled trials on statins in people with CKD during the

study period, the methods and processes piloted for these guidelines

will support further application across the development of other CARI

Guidelines. Furthermore, it will reduce the ‘evidence-practice gap’
between evidence to implementation and support shared clinical deci-

sion making between clinicians and consumers.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.
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