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A growing and significant number of people with diabetes develop chronic kidney disease (CKD), and
diabetes-related CKD is a leading cause of end-stage kidney disease (ESKD). People with diabetes and
CKD have high morbidity and mortality, predominantly related to cardiovascular disease (CVD).

Hyperglycemia and hypertension are modifiable risk factors to prevent the onset and progression of CKD
and related CVD. Recent clinical trials of people with type 2 diabetes mellitus (T2DM) and CKD have
demonstrated reduction in composite kidney end point events (significant decline in kidney function,
need for kidney replacement therapy, and kidney-related death) and cardiovascular risk with sodium-
glucose cotransporter 2 (SGLT-2) inhibitors, nonsteroidal mineralocorticoid receptor antagonists
(nsMRAs) and glucagon-like peptide 1 (GLP-1) receptor agonists (RAs).

The Association of British Clinical Diabetologists and UK Kidney Association Diabetic Kidney Disease
Clinical Speciality Group have previously undertaken a narrative review and critical appraisal of the
available evidence to inform clinical practice guidelines for the pharmacological management of hy-
perglycemia in adults with T2DM and CKD. This 2025 abbreviated updated guidance by a multidisci-
plinary group of health care professionals from primary and secondary care settings summarizes the key
recommendations, clinical considerations and recent evidence that has implications for clinical practice
for health care professionals who treat people with T2DM and CKD.

Kidney Int Rep (2025) 10, 3318-3331; https://doi.org/10.1016/j.ekir.2025.07.028
© 2025 International Society of Nephrology. Published by Elsevier Inc. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).
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healthy diet and physical exercise to achieve weight loss,
and smoking cessation. In parallel, pharmacological
treatment and management of glucose, blood pressure,
and lipids are recommended. For many decades, renin-
angiotensin system (RAS) inhibition was the only
proven effective treatment for slowing the progression of
CKD, and the effect of this class of agents was indepen-
dent of their antihypertensive properties.”" "

Of note, these kidney end point trials were not sta-
tistically powered sufficiently to draw conclusions from
their cardiovascular end points. Although RAS inhibi-
tion demonstrated a significant reduction in kidney end
points, a significant residual risk of kidney disease pro-
gressions’7 was observed with > 30% of participants
progressing to the primary kidney end point®™”

SGLT-2 inhibitors were originally licensed as
glucose-lowering agents in T2DM. However, in car-
diovascular outcomes trials that were designed pri-
marily to establish the CVD safety of this class, a
reduction in kidney events explored as secondary
outcomes was observed.'’

Subsequently clinical trials with dedicated primary
kidney end points demonstrated significant reductions
in kidney disease events and associated CVD burden,
including heart failure."' Following on from the
emergence of SGLT-2 inhibition for CKD, nsMRAs, and
GLP-1 RAs have also recently demonstrated kidney
and cardiovascular benefits effects in people with
T2DM and CKD.'""?

This article summarizes the key recommendations
for clinical care practice from a group of multidisci-
plinary primary (community) and secondary care—
based health care professions involved in the care of
people with T2DM and CKD. The definitions of the
evidence grades are presented in Supplementary
Figure S1. These recommendations are based on a
narrative review of the Cochrane Library, PubMed/
MEDLINE, Google Scholar, and Embase carried out
initially between October 2013 and December 2020 and
further review carried out from December 2020 and
February 2025 for the current update, using the
following keywords: type 2 diabetes, CKD, diabetic
nephropathy, hyperglycemia, hypertension, SGLT-2
inhibitors, non-steroidal mineralocorticoid antago-
nists, pioglitazone, dipeptidyl peptidase-4 (DPP-4) in-
hibitors, GLP-1 receptor agonists/analogues and
antidiabetic medications, kidney failure, and end-stage
kidney disease.

Glycemic Targets for the Prevention and Man-
agement of CKD in People With Diabetes

The management of diabetes is predicated on the basis
of reducing hyperglycemia to improve osmotic
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symptoms, with supportive evidence that this will
prevent the onset, and slow down progression of
kidney and vascular complications over time.'

The precise level of glycemic control that delivers
optimal benefit remains contentious because, inevi-
tably, the individualized approach to care and the
evidence base from different cohorts do not allow clear
extrapolation. The glycemic management of people
with type 1 diabetes and type 2 diabetes and the
respective kidney benefits require separate consider-
ations, which in part reflects the different evidence
base and lifetime risks of complications with the
greater risk for hypoglycemia that arises when several
concurrent therapies are used alongside insulin as
kidney function deteriorates.'

The risks of hypoglycemia are greater in people
with diabetes and CKD especially if people are on in-
sulin treatment, sulfonylurea or glinides.' Individual-
ized pragmatic glycemic goals that balance the benefits
and risks of intensive glucose lowering in people with
diabetes and CKD, patient education on hypoglycemia
avoidance, and self-management are needed. In addi-
tion, the risk-benefit equation of tighter glycemic
control for kidney and vascular complications alters as
CKD progresses.

There has been an important shift in emphasis in
recent international guidance for people with T2DM,
with a specific emphasis on the selection of medica-
tions, where independent of their glucose-lowering
effects, those with evidence base for cardio-kidney
protection should be prioritised.""’

Glycated Hemoglobin Targets for People who
Have T2DM and CKD

Individualized glycated hemoglobin (HbAlc) targets
should be applied in the management of people with
CKD. We therefore recommend that individualized
HbAIc targets should be applied in the management of
people with T2DM and CKD, using the levels sug-
gested in Table 1. These target ranges are based on the
opinion of the writing committee because there is
limited high grade evidence in people with CKD.

At present, it would be prudent to consider an
HbAlc target of 58 mmol/mol (7.5%) for most people
with CKD if their glucose-lowering therapies include
insulin and a target of up to 68 mmol/mol (8.5%) in
frail people with more advanced CKD (stage 4 and
above). In people with more advanced CKD, particu-
larly with estimated glomerular filtration rate (eGFR) <
30 ml/min per 1.73 m?, HbAlc has more limitations
and we would advise monitoring of capillary blood
glucose or continuous glucose monitoring to aid clin-
ical decision and treatment choice.'*"’
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Table 1. Proposed glycemic targets in people with type 2 diabetes mellitus and CKD

Glycemic target range

48-58 mmol/mol (6.5%—7.5%)"°
Aim for < 53 mmol/mol (7%)°
53-568 mmol/mol (7%-7.5%)

CKD stages 1-2

CKD stage and albuminuria Age

People who are aged < 40 yrs
Diet controlled at any age®

CKD stages 3-4 Any age

May be appropriate with a GLP-1 and/ or SGLT-2 inhibitor-based
treatment regime without insulin

58-68 mmol/mol (7.5%-8.5 %)

CKD stages 3-4° and those with CKD stage 5 who are on dialysis.” Any age

Especially in people with albuminuria who are on an insulin-based regime*

CKD, chronic kidney disease; HbAlc, glycated hemoglobin; GLP-1, glucagon-like peptide 1; SGLT-2, sodium-glucose cotransporter 2.
2Confirmatory blood glucose or continuous glucose monitoring (CGM) if concern of hypoglycemia and/or anemia as HbA1c will be less reliable in advanced CKD stage 4 or 5.

®42-48 mmol/mol (6%—6.5%) without hypoglycemia.

°Over 20% of people with CKD (especially older people aged >75 yrs) solely dietary controlled can have HbA1c.

dRecognition of cardio-kidney benefits with SGLT-2 inhibitors and GLP-1 analogue therapy.

These recommendations are based on the opinion of the writing group because this is limited high grade evidence in CKD.

It remains unclear with no evidence to date whether
it is appropriate and or safe to have a lower glycemic
HbAlc target of below 52 mmol/mol (6.9%) for
reduction in CKD onset or progression with novel
agents such as GLP-1 RAs, dual GLP-1 RA and glucose-
dependent insulinotropic polypeptide (GIP) agonist, or
SGLT-2 inhibitors, which have lower burden of hy-
poglycemia. From the current evidence, there is no
basis to seek HbAlc values < 53 mmol/mol (7%) in
older people with T2DM and CKD with medication.

Kidney Function Measurements in Determining
Medication Dosages in Diabetes

We recommend that eGFR is used, preferably using the
more accurate serum creatinine—based CKD Epidemi-
ology Collaboration equation, without adjustment for
race or ethnicity, when determining if certain therapies
can be used to adjust medication dosages in diabetes.'*"”
It is important to recognize that eGFR equations have
several limita‘cions,18 and hence an individualized prag-
matic approach needs to be taken when deciding to
initiate or cease medications solely on the basis of kidney
function because of these limitations. In the clinical
scenarios where creatinine-based eGFR equations may be
less reliable (e.g., extremes of body weight) we would
recommend using cystatin-based eGFR equations as a
more accurate eGFR will better guide or determine
treatment adjustments or changes in dosing.

Glucose-Lowering Therapies for People who
Have T2DM and CKD

The selection of individual classes of drugs tailored to the
comorbidities that are frequently seen alongside CKD,
will influence therapy selection (Figure 1 and Table 2). In
addition, judicious combinations of different classes of
drugs would need consideration. Although these guide-
lines focus on individual classes of glucose-lowering
drugs, combinations of different classes are frequently
prescribed to people with CKD. There is a relative dearth
of studies providing high-quality evidence that specif-
ically evaluate different drug combinations in people
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with T2DM and CKD, and this is clearly an area for both
further research and clinical audit.

Recommendations

1. Individualized HbA1c targets should be applied in the
management of people with CKD, using the levels
suggested in Table 1 (Grade 1B).

2. Additional comorbidities, that are frequently seen
alongside CKD, and risk of hypoglycemia should in-
fluence therapy selection and HbA1c targets. In people
who progress to advanced stages of CKD (eGFR < 45
ml/min) or those with rapid progression of CKD, more
frequent monitoring of HbA1c and kidney function may
be required. (Table 1 and 2, and Figure 1) (Grade 1B).

3. Combinations of different classes of drugs are often
needed to manage glycemia in CKD; judicious combi-
nations of different classes should be considered
based on their benefits and harms (Grade 2D).

Insulin Therapy in People With CKD

Recommendations

1. There is no firm evidence that insulin therapy reduces
the risk of progressive kidney disease. Therefore, the
aim of insulin therapy should be to improve glycemic
control and improve quality of life, with a low risk of
hypoglycemia (Grade 1C).

2. Insulin requirements are likely to rise in the early
stages of CKD because of increased insulin resistance
(Grade 1C).

3. As eGFR declines, insulin requirements are likely to
diminish through reduced kidney insulin clearance. In
people with CKD stage 3b and below who are on insulin,
and whose HbA1c is = 58 mmol/mol (7.5%), reduction
of insulin dose should be considered (Grade 1C).

4. People with CKD who are treated with insulin should
undertake regular glucose monitoring (Grade 1C).

5. In people who are less able to manage with the re-
quirements of a basal bolus regime, once daily regimes
with longer-acting insulins should be considered
(Grade 1D).

Kidney International Reports (2025) 10, 3318-3331
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Kidney impairment — CKD stage and eGFR (ml/min/1.73 m2)

Drug Class of drug 1 3a

Metformin** Biguanide

Gliclazide,
Glimepiride,
Glipizide,
Glyburide
Other
Sulfonylureas
Dapagliflozint SGLT-2

Sulfonylurea

eGFR >90 eGFR 45-59

May initiate at 10mg od | May initiate at 10mg od | May initiate at 10mg od | Can be continued at 10mg

4
eGFR 15-29

GECOE RGN 88 eGFR may underestimate Do not initiate
twice daily in obesity, potential role  Not recommended in ESKD
for 500 mg daily**

Dose reduction advised I\ ERECRIRE el 8:T0)
Monitor glucose Off licence — high risk of hypoglycaemia; monitor
glucose.

inhibitor and /or continue for and /or continue for and /or continue for od until kidney replacement
diabetes, kidney kidney protection , kidney protection and therapy started.
protection, cardiovascular treatment of heart failure | Do not initiate.
di | pr tion and Limited experience for
protection and treatment of heart treatment of heart failure
treatment of heart failure and kidney protection.

failure

Canagliflozint SGLT-2
inhibitor

May initiate at 100 mg | May initiate at 100 mg | Continue at 100 mg od for | Can be continued at 10mg
od and/or continue for | od and/or continue for | kidney protection until

diah J

od until kidney replacement

,ca
and kidney protection | kidney protection

cardi and kidney replacement

therapy. Do no initiate

therapy started.
Do not initiate.

Empagliflozint SGLT-2

May initiate at 10mg od | May initiate at 10mg od | May initiate at 10mg od in | Can be continued at 10mg
inhibitor for treatment of

diabetes, kidney cardiovascular kidney protection or therapy started.
protection , protection and treatment of heart failure. | Do not initiate.
di I of heart Limited experience for

for kidney protection, | eGFR >20ml/min for od until kidney replacement

Semaglutide GLP-1 agonist

(injectable)

Tirzepatide GLP-1/GIP

agonist

Semaglutide GLP-1 agonist

(oral)

Liraglutide GLP-1 agonist
lipti DPP-4 inhibitor

Saxagliptin DPP-4 inhibitor

Linaglipti DPP-4 inhibitor
Pioglitazone* Thiazolinedione

Insulin

protection and heart failure

failure
Ertugliflozin SGLT-2
inhibitor
Dulaglutid GLP-1 agonist

treatment of heart failure.

Do not initiate Do not initiate. Do not initiate
Discontinue if eGFR
persistently <30 ml/min.
Not recommended in ESKD

Not recommended in ESKD

Caution in ESKD due to
limited experience

Not recommended in ESKD

Not recommended in ESKD

Reduce dose to 25 mg

Not recommended in ESKD
requiring haemodialysis

Not recommended in
dialysis

Dose reduction may be | Dose reduction should be | Dose reduction should be
needed. Monitor needed. Monitor glucose | needed. Monitor glucose.
glucose

Reduce dose to 50 mg | Reduce dose to 25 mg
Reduce dose to 2.5 mg | Reduce dose to 2.5 mg

Figure 1. Glucose-lowering therapies—current licensing indications based on eGFR and cardio-kidney protection. Note that sick day guidance
applies to metformin, all SGLT-2 inhibitors, and GLP-1 agonists. *Monitor for fluid retention; contraindicated in heart failure and macular edema.
**CrCl and cystatin C may be used as an estimate of glomerular filtration rate to help clinical decision making (CrCl calculated using Cockcroft—
Gault equation). tDapagliflozin and Empagliflozint can be initiated and continued for treatment of heart failure without reference to kidney
function but no current evidence for initiation if eGFR < 20. tCanagliflozin can be initiated for kidney protection down to an eGFR of 30 ml/min
per 1.73 m2 and be continued thereafter until the onset of dialysis or transplantation. Dapagliflozint and Empagliflozint can be initiated for
kidney protection down to an eGFR of 15 ml/min per 1.73 m2 and be continued thereafter until the onset of dialysis or transplantation. CrCl,
creatinine clearance; eGFR, estimated glomerular filtration rate; GLP-1, glucagon-like peptide 1; SGLT-2, sodium-glucose cotransporter 2.

6. If people experience hypoglycemia on neutral protamine
Hagedorn (NPH) insulin or premixed insulins, conversion
to analogue insulins may be of benefit (Grade 1C).

Metformin

The dose of metformin should be decreased to 500 mg
twice a day if eGFR is < 45 ml/minute per 1.73 m* and
omitted if eGFR is < 30 ml/min per 1.73 m’. However,
as stated previously, limitations of eGFR measurements
need to be appreciated especially in those at extremes
of body weight. Treatment should be paused in people

Kidney International Reports (2025) 10, 3318-3331

at risk of tissue hypoxia or sudden deterioration in
kidney function; for example, dehydration, severe
infection, shock, sepsis, acute heart failure, respiratory
failure, hepatic impairment, or those who have
recently had a myocardial infarction.'”

For most people, the benefits of metformin greatly
outweigh the very small lactic acidosis risk. There may
be subgroups of people who are at higher risk of lactic
acidosis (not just because of impaired kidney function);
however, the practical advice for clinicians and people
contained in Table 3 and Figure 1 is relevant and in
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Table 2. Relative and absolute contraindications to the selection of blood glucose-lowering therapies in people with T2DM and CKD

Condition Drug
Retfinopathy Pioglitazone
Semaglutide
Bone health Pioglitazone
Canagliflozin
Foot health SGLT-2 inhibitors
Heart failure Pioglitazone
Saxagliptin

Pancreatic health GLP-1 analogues and GLP-1 RA /GIP dual agonists

Bladder health SGLT-2 inhibitors

Pioglitazone

Biliary tract health GLP-1 analogues and GLP-1-GIP dual RAs

Note

Absolute contraindication in diabetic maculopathy

Relative confraindication in people with marked hyperglycemia (HbATc > 91 mmol/mol
(10.5%) who have diabetic refinopathy requiring active ophthalmology treatment or follow-up:

caution is advised

Absolute contraindication in people who have had previous osteoporotic fractures; or relative

contraindication in those with postmenopausal osteoporosis with neuropathy
Relative contraindication in people with established osteoporotic fractures.

Absolute confraindication if a person has severe active diabefic foot disease with vascular

complications or severe sepsis.

Absolute confraindication in people with established freated heart failure and where at-risk

people have a raised natriurefic peptides or symptoms suggestive of heart failure
Absolute confraindication in people with treated established heart failure

Absolute contraindication of GLP-1 analogues where an individual has previously documented
pancredtitis; relative contraindication in people who are at risk of pancreatitis with raised
friglycerides, those on steroid therapy, those using other drugs that are associated with

pancredtitis or those with documented alcoholism

Relative confraindication of all medications in this class in people who have documented

neuropathic bladder and recurrent urinary infections
Bladder cancer—contraindication fo confinuation or starting pioglitazone
Relative confraindication if a person has active gall bladder disease

CKD, chronic kidney disease; HbA1lc, glycated hemoglobin; GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide 1; RA, receptor agonist; SGLT-2, sodium-

glucose cotransporter 2, T2DM, type 2 diabetes mellitus.

general supports the ongoing use of metformin for
people with stable CKD stage 3.

Recommendations

1. Metformin can be used down to an eGFR of 30 ml/min
per 1.73 m?. The dosage should be reduced to 500 mg
twice a day when the eGFR falls below 45 ml/min per
1.73 m? (Grade 1B).

2. Metformin should be paused during periods of acute
illness, particularly when a person has acute kidney
injury. Everyone who is treated with metformin should
be given sick day guidance, which should be reiterated
at every medication review (Grade 1B).

3. In people with eGFR < 60 ml/min per 1.73 m?, metfor-
min should be withheld 24 hours before and up to 48
hours after any procedure that requires the use of
radiographic contrast media (Grade 1B).

SGLT-2 Inhibitors

This section summarizes recent outcome trials where
kidney outcomes were assessed as primary end point in
people with T2DM and CKD with SGLT-2 inhibitors.
Three clinical trials (summarized in brief below) have
consistently shown that SGLT-2 inhibition on top of
standard-of-care at the time of the studies (RAS inhibi-
tion) significantly reduces the risk of progression of CKD
and associated CVD in people with T2DM and CKD.

The Canagliflozin and Kidney Events in Diabetes with
Established =~ Nephropathy  Clinical = Evaluation
(CREDENCE) study was the first study of an SGLT-2 in-
hibitor to have kidney outcomes in its primary composite
end point.20 People with T2DM and albuminuric CKD
were randomized to receive canagliflozin 100 mg once

3322

daily or placebo. All participants had an eGFR of 30 to <
90 ml/min per 1.73 m?, albuminuria (urine albumin-to-
creatinine ratio [ACR] > 33.9 to 565 mg/mmol [> 300 to
5000 mg/g]) and received RAS blockade. Of the recruits,
60% had an eGFR of 30 to 60 ml/min per 1.73 m”. The
primary end point was a composite of ESKD (dialysis,
transplantation, or sustained eGFR < 15 ml/min per 1.73
m?), a doubling of the serum creatinine or death from
kidney or cardiovascular causes.

The relative risk of the primary end point was
significantly lower in the canagliflozin group with
event rates of 43.2 versus 61.2 per 1000 patient-years
(hazard ratio [HR]: 0.70; 95% confidence interval
[CI]: 0.59-0.82; P = 0.00001). The relative risk of the
kidney-specific composite of ESKD, doubling of the
creatinine level, or death from kidney causes was
lower by 34% (HR: 0.66; 95% CI: 0.53-0.81; P <
0.001) and ESKD was lower by 32% (HR: 0.68; 95% CI:
0.54-0.86; P = 0.002).”” Of note, in this high-risk
population, there were no significant increases in
rates of lower limb amputation or fracture.

The canagliflozin group had a lower risk of cardio-
vascular death, myocardial infarction, or stroke (HR:
0.80; 95% CI: 0.67-0.95; P = 0.01) and hospitalization
for heart failure (HR: 0.61; 95% CI: 0.47-0.80; P < 0.001).

The Dapagliflozin and Prevention of Adverse Out-
comes in CKD (DAPA-CKD) trial assessed the effect of
dapagliflozin on kidney and cardiovascular events in
people with CKD (both with and without T2DM).”" In
this study, 4094 participants with an eGFR between 25
and 75 ml/min per 1.73 m® and urine ACR of 22.6 to
565 mg/mmol (200-5000 mg/g) were randomized to
receive dapagliflozin 10 mg once daily or placebo. The

Kidney International Reports (2025) 10, 3318-3331
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Table 3. Action to be taken for selected medications when treating people with type 2 diabetes mellitus and CKD

Metformin
eGFR level

For all

> 60 mi/min per 1.73 m?

45-60 ml/min per 1.73 m?

30-45 ml/min per 1.73 m?

< 30 ml/min per 1.73 m?

Dialysis
AKI (or af risk of AKI)

Recovery from AKI

Increased vigilance

Action to be taken

Practitioners have fo weigh up the glycemic and cardiovascular benefits against the rare risk of associated lactic acidosis.

« No kidney contraindication fo metformin.
« Some of these people are at increased risk because of other risk factors (see advice for increased vigilance groups in the bottom row of this table).

« Continue use in people who were esfablished on mefformin; however, review the dose in light of glycemic control needs (maximum dose

2000 mg/d).

For new individuals who have no major active comorbidities, metformin commencement can be considered if age-related life expectancy is normal
and vascular/diabetes risks are present.

Increase monitoring of kidney function (fo every 3-6 mo).

« Continue or commence with caufion and explain the risks and benefits to the person.
Use lowest dose that achieves glycemic control (suggest a 50% dose up to 1000 mg/d).
Closely monitor kidney function (every 3 mo).

At this level of kidney function, we cannot give firm recommendations about the ongoing use of metformin.

Some specialists may choose to use metfformin in selected people where they see that the benefits outweigh the risks.

Pharmacokinetic work would suggest that if metformin is used, a dose of 500-1,000 mg/d would result in 95% of people having peak metformin
concenfrations < 5 mg/l

« No current role

Review and consider (temporarily) pausing” metformin in those who:
« have acute changes in kidney function (a fall in eGFR of > 10 ml/min per 1.73 m? over a period of days or weeks)
o are af risk of AKI such as:
o acufe volume depletion and dehydration e.g., gastrointestinal upset, stomas, change in diuretic dose
o during operative procedures with a high risk of hypotension or volume deplefion
o in the presence of hypotension or shock, e.g., severe infection
o infravascular administration of iodinated confrast drugs (sfop metformin on the day of and 2 d after X-ray-related i.v.confrast use)
o coadministration with nephrotoxic drugs, e.g., nonsteroidal antiinflammatory drugs (NSAIDs)
o those with acute iliness who are also on drugs that are known precipitants of AKI in association with any angiotensin-converting enzyme (ACE)
inhibitors or angiotensin receptor blockers (ARBs), and NSAIDs, especially combined with diurefics
« those with previous episodes of AKI.

« Once urine flow has refurned fo normal and GFR is > 30 ml/min per 1.73 m?, resume metformin at a low dose (e.g., 500-1,000 mg/d).

« Monitor glucose control in outpatients and primary care before considering the further need for increasing doses.

Increased vigilance is needed for the following groups of people who are likely to be at a higher risk of lactic acidosis even with normal kidney function:
« those with decompensated cardiac or respirafory failure

« those with acute conditions that may cause fissue hypoxia, e.g., recent myocardial infarction (MI) or shock

« those with hepatic insufficiency, acute alcohol intoxication or alcoholism.

GLP-1 receptor agonists (GLP-1 RA): exenatide (Byetta and Bydureon), liraglutide, lixisenatide, dulaglutide, semaglutide, dual GLP-1 RA and GIP agonist, tirzepatide

€GFR level
For all

> 60 ml/min per 1.73 m?
45-60 mi/min per 1.73 m?

30-45 ml/min per 1.73 m?

< 30 mi/min per 1.73 m?

Dialysis
AKI (or at risk of AKI)

Action fo be faken

« Older people: No dose adjustment is required based on age. Therapeutic experience in people aged = 75 yrs is limited

« Pediatric population: The safety and efficacy in children aged up fo 18 yrs have not yet been established. No data are available.

« Should not be used in people with type 1 diabetes mellitus or for the treatment of diabetic ketoacidosis.

« No experience in those with congestive heart failure NYHA class IV and, therefore, not recommended in these people.

If pancreatitis is suspected, drug should be discontinued; if confirmed, then should not be restarted. Caution should be exercised in people with a
history of pancreatitis.

« No kidney contraindication fo initiation or continuation.
Semaglutide injectable may be commenced for glucose lowering and kidney profection.

« No kidney contraindication fo inifiation or continuation.
Semaglutide injectable may be commenced for glucose lowering and kidney protection.

Byetfta and lixisenatide fo be used “with caufion” in people with creatinine clearance 30-50 mi/min, Bydureon should be stopped.
Liraglutide, dulaglutide, firzepatide, and semaglutide have no kidney coniraindication fo initiation or continuation at standard doses.
Semaglutide injectable may be commenced for glucose lowering and kidney protection.

Liraglutide, dulaglutide, semaglutide, and firzepatide have no kidney confraindication to initiation or confinuation at sfandard doses.
« Semaglutide injectable may be commenced for kidney protection.
o Bydureon should be stopped

« No current role

Review and consider (temporarily) pausing® in people who:
« have acute changes in kidney function (a fall in eGFR of > 10 ml/min per 1.73 m? over a period of days or weeks)
e are af risk of AKI such as:
o acufe volume depletion and dehydration e.g., gastrointestinal upset, stomas, change in diuretic dose
o operative procedures with a high risk of hypotension or volume deplefion
0 in the presence of hypotension or shock, e.g., severe infection
« have had previous episodes of AKI.

(Continued on following page)
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Table 3. (Continued) Action to be taken for selected medications when treating people with type 2 diabetes mellitus and CKD

eGFR level Action to be taken

DPP-4 inhibitors: vildagliptin, saxagliptin, sitagliptin, linagliptin, alogliptin
eGFR level Action fo be faken

For all o Older people (= 65 yrs): In general, no dose adjustment is recommended based on age.

« Pediatric population: The safety and efficacy of DPP-4 inhibitors in children aged O fo < 18 yrs have not yet been established. No data are available.
Vildagliptin should not be used in hepatic impairment. No dose adjustments are needed for mild fo moderate hepatic impairment with linagliptin,
alogliptin, sitagliptin, or saxagliptin. Caution needs fo be exercised with sitagliptin use in those with severe hepatic impairment. Alogliptin and
saxagliptin are not recommended in severe hepatic impairment. Only linagliptin is licensed for use in severe hepatic impairment.
« Acute pancreatitis: DPP-4 inhibitors are associated with risk of developing acute pancreatitis. Caution should be exercised in those with history of
pancreatitis. If pancreatitis is confirmed, DPP4 inhibitors should not be restarted.
Heart failure: DPP-4 inhibitors do not increase risk of major CV events or risk of hospitalization for heart failure, except saxagliptin, which is
contraindicated in heart failure.

> 60 ml/min per 1.73 m? « No kidney contraindication fo initiation or continuation.
45-60 mi/min per 1.73 m? « €GFR < 50 ml/min per 1.73 m?, reduce dose of vildagliptin to 50 mg once/d and alogliptin fo 12.5 mg/d
« No dose reduction needed for linagliptin, sitagliptin, or saxagliptin.
30-45 mi/min per 1.73 m « Reduce dose of sitagliptin to 50 mg/d, vildagliptin to 50 mg once/d, alogliptin to 12.5 mg/d, and saxagliptin o 2.5 mg/d.

No dose reduction needed for linagliptin.
Vildagliptin has limited data and should be used with caution.

< 30 mi/min per 1.73 m? « Reduce dose of sitagliptin to 256 mg/d, alogliptin fo 6.25 mg/d and saxagliptin to 2.5 mg/d.
« No dose reduction needed for linagliptin.
« Vildagliptin has limited data and should be used with caution.

Dialysis « Reduce dose of sitagliptin to 256 mg/d, and alogliptin fo 6.25 mg/d.
« No dose reduction needed for linagliptin.

Saxagliptin is nof recommended.

Vildagliptin has limited data and should be used with caution.

SGLT-2 inhibitors: canagliflozin, dapaglifiozin, empagliflozin, ertugliflozin

€GFR level Action to be taken

For all « Older people (= 65 yrs): In general, no dose adjustment is recommended based on age. However, the increased risk of volume deplefion in frail
older people should be considered

Pediatric population: the safety and efficacy of dapagliflozin in children aged up to 18 yrs have not yet been established. No data are available.
Active foot disease (either ulceration with sepsis or ischemia) avoid initiation and withdraw if this occurs.

Diabetic ketoacidosis: permanently discontinue if people develop diabefic kefoacidosis related to freatment.

> 60 mi/min per 1.73 m? « No kidney contraindication to initiation or continuation.

Canagliflozin 100 mg/d may be commenced for glucose lowering and kidney profection. Dose can be increased to 300 mg for additional glucose
lowering.

Dapagliflozin 10 mg/d may be commenced/continued for glucose lowering, heart failure and kidney protection.

Empagliflozin 10 mg/d may be commenced/continued for glucose lowering, heart failure, and kidney profection. Dose can be increased to 25 mg
for additional glucose lowering.

45-60 ml/min per 1.73 m?

Canagliflozin 100 mg/d may be commenced/continued for glucose lowering and kidney protection.

Dapagliflozin 10 mg/d may be commenced/continued for glucose lowering, heart failure, and kidney protection.

Empagliflozin 10 mg/d may be commenced/continued for glucose lowering, heart failure, and kidney profection

For other drugs in this class (such as ertuglifiozin), current UK license recommends against initiation (see recommendations). Continuation of
medication should be at the lower dose for canaglifiozin and empagliflozin.

30-45 mi/min per 1.73 m?2

Canagliflozin 100 mg/d may be commenced/confinued for kidney profection.

Dapaglifiozin 10 mg/d may be commenced/continued for kidney protection and heart failure.
Empagliflozin 10 mg/d may be commenced/continued for kidney protection and heart failure
For glucose lowering, current license recommends against initiation or continuation.

20-30 mi/min per 1.73 m?

Canagliflozin 100 mg/d may be continued for kidney protection unfil dialysis or kidney fransplantation.
Empagliflozin 10 mg/d may be commenced/continued for heart failure

« Dapagliflozin 10 mg/d may be commenced/continued for heart failure.

« Empaglifiozin 10 mg/d may be commenced/continued for kidney profection until dialysis or kidney transplantation.
« Dapagliflozin 10 mg/d may be commenced/continued for kidney protection until dialysis or kidney fransplantation.

Dialysis « No current role

AKI (or af risk of AKI) Review and consider (temporarily) pausing® in people who:
« have acute major changes in kidney function (a fall in eGFR of > 10 mi/min per 1.73 m? over a period of days or weeks)®
« are af risk of AKI such as:
o acute volume depletion and dehydratfion e.g., gastrointestinal upsef, stomas, change in diurefic dose
o operative procedures with a high risk of hypotension or volume deplefion
o in the presence of hypotension or shock, e.g., severe infection
« have had previous episodes of AKI.

AKI, acute kidney injury; DPP-4, dipeptidyl peptidase-4; eGFR, estimated glomerular filtration rate; GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide 1;
RA, receptor agonist; SGLT-2, sodium-glucose cotransporter 2.

#Duration of pausing metformin should be based on the likely period of risk. In general, it should be resumed at a low dose after discharge if suitable and no contra-indications.
®Duration of pausing GLP-1 RA, GLP-1 RA/GIP dual agonist should be based on the likely period of risk. Essential to restart medications promptly once person is stable clinically and
potential risks resolving.

“Duration of pausing SGLT-2 inhibitor should be based on the likely period of risk. Essential to restart medications promptly once person is stable clinically and potential risks resolving.
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primary outcome was a composite of sustained decline
in eGFR of at least 50%, ESKD, or death from kidney
or cardiovascular causes. Over a median of 2.4 years,
the primary outcome event occurred in 197 of 2152
participants (9.2%) in the dapagliflozin group and 312
of 2152 participants (14.5%) in the placebo group (HR:
0.61; 95% CI: 0.51-0.72; P < 0.001). The HR for the
kidney composite of a sustained decline in eGFR of at
least 50%, ESKD, or death from kidney causes was
0.56 (95% CI: 0.45-0.68; P < 0.001). The effects
observed were similar in people with T2DM to those
without.”" Similarly, the HR for the composite of death
from cardiovascular causes or hospitalization for heart
failure was HR of 0.71 (95% CI: 0.55-0.92; P = 0.009).

The Study of Heart and Kidney Protection With
Empagliflozin trial included 6609 people with CKD with
an eGFR of 20 to 45 ml/min per 1.73 m” (irrespective of the
presence of albuminuria) or 45 to 90 ml/min per 1.73 m>
with raised urine ACR >200 mg/g (22.6 mmol/mol) who
were randomized to receive empagliflozin 10 mg once
daily or placebo.*” The primary outcome was a composite
of progression of kidney disease (defined as ESKD, a
sustained decrease in eGFR to < 10 ml/min per 1.73 m? a
sustained decrease in eGFR of = 40% from baseline, or
death from renal causes) or death from cardiovascular
causes. During a median of 2.0 years of follow-up, pro-
gression of kidney disease or death from cardiovascular
causes occurred in 432 of 3304 patients (13.1%) in the
empagliflozin group and in 558 of 3305 patients (16.9%)
in the placebo group (HR: 0.72; 95% CI: 0.64-0.82; P <
0.001).”” All-cause hospitalization was significantly
lower for the empagliflozin group than in the placebo
group (HR: 0.86; 95% CI: 0.78-0.95; P = 0.003).

The recent posttrial follow-up reported that in 4891
people (74%) enrolled where the use of open-label SGLT-
2 inhibitors was similar in the 2 groups (43% in the
empagliflozin group and 40% in the placebo group dur-
ing the posttrial period). The HR for a primary-outcome
event was 0.87 (95% CI: 0.76-0.99), which confirms
that there is a continued cardio-renal benefit of empa-
gliflozin for up to 12 months postdiscontinuation, but
importantly highlights the need for the therapy be per-
sisted with to maintain the observed “on treatment”
greater risk reduction and related benefit.”’ A collabo-
rative meta-analysis that integrated the kidney outcomes
from large placebo-controlled trials of SGLT-2 inhibitors
from the SGLT-2 inhibitor Meta-Analysis Cardio-Renal
Trialists” Consortium concluded that in addition to the
established cardiovascular benefits of SGLT-2 inhibitors,
clinical evidence support their use for modifying risk of
CKD progression and acute kidney injury, in patients
with T2DM at high cardiovascular risk, and in patients
with CKD or heart failure, irrespective of diabetes status,
primary kidney disease or baseline kidney function.”*
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Practical Aspects of Using SGLT-2 Inhibitors in
People With T2DM and CKD
The observed kidney and cardiovascular benefits of
SGLT-2 inhibitors are independent of the HbAlc-
lowering effects of these agents in people with T2DM.
In people with diabetes and eGFR < 45 ml/min per
1.73 mz, treatment with SGLT-2 inhibitors do not
lower HbAlc significantly." An SGLT-2 inhibitor can
be initiated for kidney protection above an eGFR > 20
ml/min per 1.73 m?% however, if further glucose
lowering is required, adding another class of medica-
tions to optimize diabetes control is recommended.’
If dapagliflozin, canagliflozin, or empagliflozin is
started for CKD, the medication can be continued until
dialysis initiation or renal transplantation (Figure 1).
Regardless of urine ACR, we recommend the initiation
of dapagliflozin or empagliflozin for people with T2DM
and CKD where eGFR > 20 ml/min per 1.73 m®.
Diabetic ketoacidosis secondary to SGLT-2 inhibitor is
rare in T2DM, with reported incidence between 1 in 1000
to 1 in 10,000 people.”* SGLT-2 inhibitor—induced
diabetic ketoacidosis can present with normoglycemia
or moderately raised glucose levels. It is important for
clinicians to be aware of this so that diagnosis is not
missed. Fournier’s gangrene (necrotizing fasciitis of the
genitalia or perineum) is a rare but potentially life-
threatening condition that is associated with several
predisposing risk factors such poorly controlled diabetes,
chronic alcoholism, renal failure, liver cirrhosis, and
obesity.zs’27 Fournier’s gangrene affects predominantly
men and may present as severe pain or tenderness,
erythema, and swelling in the genital or perineal area,
with fever or malaise.”” Postmarketing cases of
Fournier’s gangrene have been reported to be
associated with the use of SGLT-2 inhibitors.””*’ For
example, in the UK data from 2012 to 2018 reported by
the medicines health regulatory agency noted 6 events
of Fournier’s gangrene (4 in men and 2 in women) in
association with SGLT-2 inhibitors.”® This corresponds
to a UK estimated exposure to SGLT-2 inhibitors of
548,565 patient-years of treatment. People taking
SGLT-2 inhibitors should be advised to seek urgent
medical attention if they experience severe pain,
tenderness, erythema, or swelling in the genital or
perineal area accompanied by fever or malaise. If
Fournier’s gangrene is suspected, SGLT-2 inhibitor
treatment should be stopped and treatment should be
started urgently (including antibiotics and surgical
debridement) as appropriate.

Recommendations

1. We recommend the consideration of starting SGLT-2
inhibitors in all individuals with T2DM and CKD with
an eGFR > 20 ml/min per 1.73 m? (Grade 1A).

3325




GUIDELINES

2. Where individuals are already receiving treatment with
insulin or sulfonylureas, a reduction in dose of these
drugs should be considered in people with T2DM and
CKD with eGFR > 45 ml/min per 1.73 m? and HbA1c
that is not very high (e.g., < 64 mmol/mol [8%]) so as to
reduce the risk of hypoglycemia (Grade 1A).

3. The initiation of SGLT-2 inhibitors in people who have
active foot disease (ulceration, infection, sepsis, and
ischemia) should be avoided and these agents should
be paused in people who develop active infected and/
or vascular foot complications while on treatment.
SGLT-2 inhibitors should only be reinstated after foot
problems have fully resolved and following discussion
with the multidisciplinary foot team (expert opinion, no
high-grade evidence).

4. SGLT-2 inhibitors should be withdrawn in all people
who develop diabetic ketoacidosis. However, if a
definitive cause for diabetic ketoacidosis is identified
(e.g., low-calorie diet, postoperative catabolic state,
and inappropriate cessation of insulin) reinstatement
of SGLT-2 inhibitor may be considered depending on
careful assessment of the individualized risks and
benefits by a diabetes specialist (expert opinion, no
high-grade evidence).

5. We do not recommend routine assessment of kidney
function (creatinine and/or eGFR) within 6 to 8 weeks of
SGLT-2 initiation because there is likely to be a tran-
sient and physiological deterioration, and this is not a
reason to withdraw the drug (expert opinion, no high-
grade evidence).

6. We recommend that sick day guidance applies, during
which SGLT-2 inhibitors should be temporarily paused
in scenarios; for example, when people are unable to
maintain any oral fluid or food intake for > 24 hours or
in settings of acute medical emergencies requiring ur-
gent hospitalization or before major surgery (expert
opinion, no high-grade evidence). It is, however,
essential that once the acute event has resolved and
the person has recovered, the SGLT-2 inhibitor is
promptly restarted.

GLP-1 RAs and Dual GLP-1 RA and GIP Agonists
Systematic reviews and meta-analyses suggest a clear
beneficial class effect of GLP-1 RAs on the risk of CVD
and albuminuria reduction.”””” Currently, there is 1
primary kidney end point study reported with this
class of agent in 3533 participants with T2DM and CKD
where the Effects of Semaglutide on CKD in Patients
with Type 2 Diabetes trial (FLOW)'” was evaluated. In
this study, participants with T2DM with eGFR of 50 to
75 ml/min per 1.73 m” and a urinary ACR between 33.9
mg/mmol (> 300 mg/g) and 565 mg/mmol (< 5000 mg/
g) or an eGER of 25 to < 50 ml/min per 1.73 m* and
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ACR between 11.3 mg/mmol and 565 mg/mmol) (100—
5000 mg/g) were randomized to receive subcutaneous
semaglutide at a dose of 1.0 mg weekly or placebo. The
primary outcome was major kidney disease events, a
composite of the onset of kidney failure (dialysis,
transplantation, or an eGFR < 15 ml/min per 1.73 m’,
at least a 50% reduction in the eGFR from baseline, or
death from kidney-related or cardiovascular causes).

This trial demonstrated both renal benefits and CVD
mortality benefits with a 24% relative risk reduction of
the risk of a primary outcome of major kidney disease
events in the semaglutide group than in the placebo
group (331 vs. 410 first events; HR: 0.76; 95% CI: 0.66—
0.88; P = 0.0003). The risk of major cardiovascular
events was 18% lower (HR: 0.82; 95% CI: 0.68-0.98;
P = 0.029), and the risk of death from any cause 20%
lower (HR: 0.80; 95% CI: 0.67-0.95, P = 0.01) in the
semaglutide group as compared with placebo.'”

The dose of injectable semaglutide was up-titrated
from a starting dose of 0.25 mg/wk to 1 mg/wk over 8
weeks (0.25-0.50 mg over weeks and 0.5-1.0 mg over
further 4 weeks). Similar benefits for the composite of
the kidney-specific components of the primary outcome
(HR: 0.79; 95% CI: 0.66—0.94) and for death from car-
diovascular causes (HR: 0.71; 95% CI: 0.56—0.89) were
observed. These results were observed as compared
with standard-of-care (placebo group), which was RAS
blockade; and of note approximately 15.6% of the
cohort were on SGLT-2 inhibition at baseline, and no
major heterogeneity of treatment effect observed in
those on this combination. This evidence for the bene-
ficial impact of GLP-1 RAs on kidney outcomes has been
observed in several studies where reduction in albu-
minuria and prevention of eGFR fall were reported when
analyses as secondary or exploratory outcomes. "’ *?
Further primary kidney end point trials with other
agents in this class of medications in people with CKD
are ongoing and include promising data from the dual
GLP-1 RAs and GIP agonist, tirzepatide.’’ In Figure 1,
we present the detailed information on frequently used
GLP-1 RAs and GLP-1 RAs/GIP agonist dosing consid-
erations in CKD.

Recommendations

1. We recommend the consideration of the injectable
once weekly semaglutide (1 mg/wk subcutaneously) in
people with T2DM and albuminuric CKD who have
eGFR > 25 ml/min per 1.73 m?, irrespective of glycemic
control (Grade 1B).

2. Other agents within the class of GLP-1 RA or GLP-1 RA
/GIP RA dual agonists can be used for the improvement
of glycemic control with a low risk of both hypoglyce-
mia and beneficial effects of weight loss in obese
people with T2DM and CKD (Grade 1A).

Kidney International Reports (2025) 10, 3318-3331



J Karalliedde et al.: Hyperglycemia Management, Type 2 Diabetes, and CKD

3. There is evidence of protection from CVD with some
GLP-1 RAs in people who have T2DM and a high risk of
CVD (Grade 1A).

4. People with CKD who are treated with GLP-1 RAs or
GLP-1 RA/GIP RA dual agonists need to only perform
regular self-monitoring of blood glucose when they are
also being treated with drugs that can cause hypogly-
cemia (sulfonylureas and insulins) (Grade 1A).

5. We recommend caution for the use of GLP-1 RA or
GLP-1 RA/GIP RA dual agonists in people with CKD
with advanced active diabetic retinopathy (proliferative
diabetic retinopathy) and elevated HbA1¢ (>86 mmol/
mol or 10%) and if treatment is started, avoidance of
rapid reduction in HbA1c and liaising with ophthal-
mology teams to ensure retinal surveillance is in place
(expert opinion no high grade evidence).

DPP-4 Inhibitors

DPP-4 inhibitors bind selectively to DPP-4 and prevent
the rapid hydrolysis GLP-1. They have a modest
glucose-lowering effect, compared with other oral
hypoglycemic agents. DPP-4 inhibitors are known to
have a very low risk of hypoglycemia and are gener-
ally associated with a favorable safety and tolerability
profile in people with T2DM and mild-to-severe kid-
ney impairment (Figure 1).34

Recommendations
1. We recommend that people with CKD of all stages are
suitable for treatment with DPP-4 inhibitors (Grade 1B).

2. We recommend that doses of DPP-4 inhibitors are
appropriately reduced in accordance with the degree of
kidney impairment (including maintenance hemodial-
ysis) except linagliptin (Grade 1B).

3. People with CKD can be safely prescribed DPP-4 in-
hibitors without the risk of hypoglycemia or weight
gain at all stages of kidney disease (Grade 1B).

4. There are no current data to suggest that DPP-4 in-
hibitors (except saxagliptin) are associated with an
excess risk of hospitalization for heart failure (Grade 1A).

Sulfonylureas

There is very little comparative randomized controlled
trial evidence of the use of sulfonylureas in CKD.
People with T2DM and CKD who are on sulfonylurea
treatment are at increased risk of hypoglycemia. We
therefore advise regular capillary blood glucose (CBG)
monitoring for people with CKD on sulfonylurea
treatment. All sulfonylureas should be avoided where
possible in advanced CKD (stage 4 and 5). In Tables 2
and 3 and Figure 1, we present detailed information
and practical clinical considerations when using
sulfonylureas in CKD.
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Pioglitazone

Pioglitazone is one of the few oral glucose-lowering
drugs that is licensed for use in people with eGFR <
30 ml/min per 1.73 m*. Pioglitazone should be avoided
if there is evidence of heart failure or macular edema or
osteoporosis. Because these comorbidities may be
frequent in people with CKD, people should be care-
fully and regularly monitored for fluid retention or
other adverse effects. More detailed information on the
use of pioglitazone in CKD and related recommenda-
tions are presented in Tables 2 and 3 and Figure 1 and
this recent review.’

nsMRAs

Our main focus in this article was on pharmacological
management of hyperglycemia in people with T2DM
and CKD. However the emerging role of finerenone, an
nsMRA is important to acknowledge because this class
of medications have emerged as an additional pillar for
the management of T2DM and CKD.’’ A recent review
highlights the clinical utility and consideration of
starting nsMRA.’® Steroidal mineralocorticoid receptor
antagonists such as spironolactone and eplerenone
lower blood pressure, reduce albuminuria proteinuria,
delay progression of CKD, and reduce mortality in heart
failure.”*”’ However, their use is often limited by their
tendency to cause hyperkalemia, an effect which is
pronounced in people with T2DM and CKD. Finerenone
is an nsMRA with greater mineralocorticoid receptor
affinity and selectivity.’® These characteristics of finer-
enone are associated with less hyperkalemia and mini-
mal gynecomastia compared with the steroidal agents.
Based on the strong evidence of cardio-renal protection
offered by the addition of finerenone to RAS inhibition
observed in recent randomized controlled trials, we
suggest in people with T2DM and CKD who have
persistent albuminuria (ACR > 30 mg/mmol) despite the
use of maximum tolerated doses of RAS inhibition and
SGLT-2 inhibitors, to consider addition of finer-
enone.’”’® Finerenone can be used if eGFR is = 25 ml/
min per 1.73 m” and serum potassium is normal (<
5mmol/l). It is important to monitor serum potassium
level after commencing treatment and the dose of
finerenone will need to be adjusted according to potas-
sium levels. Further detailed guidance on the practical
use of finerenone in people with T2DM and CKD is
available in this recent recommendation’®

Cost-Effectiveness of Newer Treatments

CKD has a significant financial burden for many
countries worldwide. The mean annual costs of CKD
increases substantially with CKD stage, with a recent
global study of 31 countries reporting annual costs for
CKD stage 3A of US$3070, which increases
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Figure 2. A tiered approach to managing people with type 2 diabetes mellitus and CKD. An overview of the joint Association of British Clinical
Diabetologists and UK Kidney Association (ABCD-UKKA) guidelines. With permission from Dasgupta et al*® *Individualized approach to
intensive risk factor control and monitoring which can be based on factors such as life-time cardiovascular and renal risk, life expectancy,

frailty, and resources. CKD, chronic kidney disease.

significantly in stage 5 CKD (hemodialysis, $57,334;
peritoneal dialysis, $49,490 with transplantation costs
of $75,326 (incident) and $16,672 (ongoing)]’” The
authors noted that these costs for CKD are much higher
than for other diseases such as myocardial infarction
($18,294/yr) and heart failure ($8463/yr).””

In this context, there have been several systematic
reviews as well as detailed cost effectiveness studies
that have demonstrated the benefits of newer therapies
for CKD."*** The National Institute for Health and Care
Excellence, UK evidence review and related cost-
effectiveness analyses demonstrated that SGLT-2 in-
hibitors were cost-effective in the UK health setting for
people with T2DM and CKD, and these findings in part
informed changes in national T2DM guidelines, where
early adoption and consideration for this class of agent
for cardio-renal protection independent of baseline
HbAlc was proposed.””*®

However, as far as we are aware there are to
date no high-quality cost effectiveness analyses or
studies that specifically investigate dual or triple
combination of newer treatments on top of back-
ground RAS inhibition with angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker.
This lack of studies reflects the limited evidence
and data available at present from randomized
controlled trials or large registries that have spe-
cifically looked at benefits of multiple combination
treatment in CKD.
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Factors that influence cost-effectiveness and access
include medication acquisition costs, cost of CKD and
related comorbidity management (because people with
longer survival will experience greater lifetime costs
for CKD and associated comorbidities such as CVD).

Newer treatments for CKD offer significant promise
and are generally cost effective but can be expensive
with substantial budget or financial impact given the
potentially large treatment population. However, cost-
effectiveness will improve over time with increasing
numbers of agents moving to generic compounds,
which will lower medication costs, as well as compe-
tition which can further reduce costs.

The identification of many individuals with or at
risk for CKD who may be suitable for newer medica-
tions can be overwhelming to many health care sys-
tems (private, out of pocket, insurance bases or public/
state funded, or hybrid models of care) and related
economics. Therefore, cost-effectiveness needs to be
routinely incorporated into clinical guidelines to help
guide optimal decisions because clear concise infor-
mation on value-for-money and related improvement
in health equity will help better guide and inform
health care delivery.

Conclusion

People with T2DM and CKD have increased risk of
morbidity and mortality. Hyperglycemia is a modifi-
able risk factor for cardiovascular complications and
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progression of CKD. Individualized HbAlc targets
should be applied in the management of people with
CKD, using the levels suggested in this guidance.

Delaying ESKD and reducing CVD risk are essential to
improve outcomes in this high-risk population. There is
now conclusive evidence and consensus that SGLT-2
inhibitors significantly reduce progression of CKD and
onset of ESKD in people with T2DM and CKD on top of
standard care, which is RAS inhibition. More recently
there is evidence for the use nsMRA and GLP-1 RA
which can also delay progression of CKD, which has
resulted in a concept of pillars of cardio-renal pharma-
cotherapy for CKD and thereby the potential for
addressing residual cardio-renal risk with a multi-
pronged approach with medications that act on distinct
pathways to confer organ protection.”"’ Despite ad-
vances in the field, a major barrier is the lack of imple-
mentation and inequality of access or delivery of
guideline-based interventions and treatments for peo-
ple with T2DM and CKD."® In view of this, we propose a
tiered approach with addressing key foundational goals
first to address cardio-renal disease in T2DM and CKD.**
Indeed because most people with T2DM will succumb to
premature CVD before reaching ESKD, it is essential that
a cardio-renal focus is emphasized from the outset.

In Figure 2, we highlight the tiered approach we
propose to address burden of CKD progression as well
as high CVD risk in people with T2DM and CKD. We
acknowledge that there is currently limited random-
ized control trial data on the role of combination
therapy or triple therapy with GLP-1 RA, SGLT-2 in-
hibitors, or nsMRA on reducing progression of kidney
disease. The available data to date from secondary or
subanalyses of trials, simulation type analyses from
recent studies, and real world data suggest potential
complementary and additive effects; and in our
opinion, combination treatment of GLP-1 RA and
SGLT-2 inhibitors should be considered early in the
management of CKD in people with diabetes.”” Such a
combination approach may aid cardio-renal risk
reduction by targeting residual risk and improve gly-
cemic control with low risk of hypoglycemia in people
with T2DM and CKD. In people with residual albu-
minuria despite combination treatment with GLP-1 RA
and SGLT-2 inhibitors, adding in a nsMRA in people at
high risk of progression to kidney failure or with
known heart failure may be appropriate and should be
considered.

The mainstay of the pharmacological management of
CKD in T2DM are RAS inhibition, SGLT-2 inhibition,
GLP-1 RA, nsMRA, and lipid-lowering therapy in
conjunction with lifestyle modification to reduce the
progression of CKD and CVD risk. The management of
people with T2DM and CKD require an individualized
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approach, where combination therapy of these key
pillars of care will need to be used to address and
mitigate residual risk of cardio-renal disease.
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