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ABSTRACT

To address all the changes in the management of people with diabetes (DM) and chronic kidney
disease (CKD), under the auspices of the Spanish Society of Nephrology (SEN), the Spanish
Diabetic Nephropathy Study Group (GEENDIAB) decided to publish an updated Clinical
Practice Guideline for detection and management of diabetic kidney disease (DKD). It is aimed
at a wide audience of clinicians treating diabetes and CKD. The terminology of kidney disease
in diabetic patients has evolved towards a more inclusive nomenclature that avoids
underdiagnosis of this entity. Thus, the terms “diabetes and kidney disease” and “diabetic
kidney disease” are those proposed in the latest KDIGO 2022 guidelines to designate the whole
spectrum of patients who can benefit from a comprehensive therapeutic approach only
differentiated according to eGFR range and albuminuria.

Recommendations have been divided into five main areas of interest: Chapter 1: Screening and
diagnosis of diabetic kidney disease, Chapter 2: Metabolic control in people with diabetes and
CKD, Chapter 3: Blood pressure control in people with diabetic kidney disease, Chapter 4:
Treatment targeting progression of CKD in people with diabetic kidney disease, and Chapter
5: Antiplatelet or anticoagulant therapy in people with diabetes and CKD.

World Health Organization (WHO) recommendations for guideline development were
followed to report this guideline. Systematic reviews were carried out, with outcome ratings
and summaries of findings, and we reported the strength of recommendations following the
“Grading of Recommendations Assessment, Development and Evaluation” GRADE evidence

profiles.

RESUMEN

Para abordar todas las novedades en el manejo de las personas con diabetes (DM) y enfermedad
renal cronica (ERC), el Grupo Espaiiol de Estudio de Nefropatia Diabética (GEENDIAB), bajo
los auspicios de la Sociedad Espafiola de Nefrologia (S.E.N.), ha decidido publicar una
Actualizacion de la Guia de Préctica Clinica para la deteccion y manejo de la enfermedad renal
diabética (ERC), dirigida a una amplia audiencia de clinicos que tratan la diabetes y la ERC.
La terminologia de la enfermedad renal en pacientes diabéticos ha evolucionado hacia una
nomenclatura mds inclusiva que evita el infradiagndstico de esta entidad. Asi, los términos

"diabetes y enfermedad renal" y "enfermedad renal diabética" son los propuestos en las tltimas
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guias KDIGO 2022 para designar a todo el espectro de pacientes que pueden beneficiarse de
un abordaje terapéutico integral, solo diferenciado segtn el rango de FGe y la albuminuria.

Las recomendaciones se han dividido en 5 dreas principales de interés: Capitulo 1: Cribado y
diagnéstico de la enfermedad renal diabética, Capitulo 2: Control metabdlico en personas con
diabetes y ERC, Capitulo 3: Control de la presién arterial en personas con enfermedad renal
diabética, Capitulo 4: Tratamiento dirigido a la progresién de la ERC en personas con
enfermedad renal diabética y Capitulo 5: Tratamiento antiagregante plaquetario o
anticoagulante en personas con diabetes y ERC. Para elaborar esta guia se siguieron las
recomendaciones de la Organizacién Mundial de la Salud (OMS) para el desarrollo de guias.
Se realizaron revisiones sistemadticas, con evaluacion de los resultados y resimenes de los
hallazgos, y se inform¢ de la fuerza de las recomendaciones siguiendo los perfiles de evidencia

GRADE "Grading of Recommendations Assessment, Development and Evaluation".
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Executive summary

Chapter 1: Screening and diagnosis of diabetic kidney disease

Recommendation 1.1. Annual screening is recommended for the detection of diabetic kidney
disease. In type 1 diabetes (T1D), this should start five years after the diagnosis of diabetes,
and in type 2 diabetes (T2D) or latent autoimmune diabetes in adults (LADA), from the
moment the disease is detected. Measurement of the presence of albuminuria (evaluating urine
albumin-to-creatinine ratio of a random urine sample) and evaluation of estimated glomerular
filtration rate (¢GFR) using CKD-EPI formulae would be recommendable (2D).
Recommendation 1.2. Referring people with diabetes to a nephrologist may be appropriate in
any situation where a physician needs assistance in managing diabetic kidney disease according
to current recommendations (2D).

Recommendation 1.3. Performing a kidney biopsy on people with diabetes should be indicated
in the following situations: 1) when there is a rapid increase in proteinuria or nephrotic range
proteinuria, 2) proteinuria > 1g/day in 24h urine collection in diabetes with under five years of
progress, 3) deterioration of kidney function with and without diabetic retinopathy, 4)
alterations in the urinary sediment (dysmorphic red blood cells) not associated with an
infectious process (urinary infection), 5) rapid decrease in glomerular filtration rate in patients
with previous stable kidney function or 6) clinical and/or analytical signs of associated immune

disease (2D).
Chapter 2: Metabolic control in people with diabetes and CKD

Recommendation 2.1. Patients with T2D and CKD should be treated with a sodium-glucose
cotransporter-2 inhibitor and, if necessary, additional pharmacological treatment should be
introduced to improve glycemic control (1B).

Recommendation 2.2. Glucagon-like peptide-1 receptor agonists are recommended as
additional pharmacological treatment, as they have proven cardiovascular benefit and, recently,

kidney benefit in terms of CKD progression in people with T2D (1B).

Chapter 3: Blood pressure control in people with diabetic kidney disease
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Recommendation 3.1. We recommend blood pressure control with a target systolic blood
pressure (SBP) of <130 mm Hg, when tolerated, in patients with diabetic kidney disease.
Otherwise, a general target of SBP < 140 is recommended (2C).

Recommendation 3.2. We recommend starting angiotensin-converting enzyme inhibitor
(ACEi) or angiotensin II receptor blocker (ARB) for patients with either hypertension or
diabetic kidney disease (2B).

Recommendation 3.3. Steroidal mineralocorticoid receptor antagonists (MRA) are probably
useful for managing hypertension in patients with eGFR> 30 ml/min/1.73 m2 and serum
potassium < 4.8 mmol/L (2D).

Recommendation 3.4. Although nonsteroidal MRA may be helpful in blood pressure control,
we do not recommend them for blood pressure management due to the current lack of evidence
(2B).

Recommendation 3.5. The combination of ACEi with ARB or aliskiren therapy in patients with
diabetes and CKD should be avoided (2D).

Chapter 4: Treatment targeting progression of CKD in people with diabetic kidney disease

Recommendation 4.1. Patients with T2D and CKD with an eGFR >20 ml/min/1.73 m? should
be treated with a sodium-glucose cotransporter-2 inhibitor and continue until end-stage kidney
disease (dialysis or kidney transplant) (1A).

Recommendation 4.2. We recommend that treatment with an angiotensin-converting enzyme
inhibitor (ACEi1) or an angiotensin II receptor blocker (ARB) should be initiated in patients
with diabetes, hypertension, and albuminuria. These medications should be titrated to the
highest approved tolerated dose (1A).

Recommendation 4.3. Patients with T2D, eGFR >25 ml/min/1.73 m2, and increased
albuminuria (WACR > 100 mg/g) on a stable maximal tolerated dose of RAS inhibitors should
be treated with a GLP1RA with proven kidney benefit (1A).

Recommendation 4.4. We suggest initiating a nonsteroidal mineralocorticoid receptor
antagonist (MRA) with proven kidney and/or cardiovascular benefit for patients with T2D,
eGFR >25 ml/min/1.73 m?, normal serum potassium concentration, and albuminuria (W ACR
>30 mg/g) despite the maximum tolerated dose of renin-angiotensin system (RAS) inhibitor
(1B).

Recommendation 4.5. We suggest maintaining a protein intake of 0.6-0.8 g/kg (weight)/day for
patients with diabetes and CKD not treated with dialysis (2C).
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Chapter 5: Antiplatelet or anticoagulant therapy in people with diabetes and CKD

Recommendation 5.1. Patients with T1D or T2D and chronic kidney disease with established
atherosclerotic cardiovascular disease should be treated with low-dose aspirin (75-100 mg/day)
for secondary prevention (1B).

Recommendation 5.2. Dual antiplatelet therapy (with low-dose aspirin and a P2Y 2 inhibitor)
is recommended after acute coronary syndrome or percutaneous coronary intervention,
followed by single antiplatelet therapy with a duration determined by a multidisciplinary team
based on the benefit-risk profile (1B).

Recommendation 5.3. In patients with T1D or T2D and CKD and a previous non-cardioembolic
ischemic stroke or transient ischemic stroke, the long-term use of antiplatelet therapy to reduce
the risk of recurrent stroke is recommended (1C).

Recommendation 5.4. Dual antiplatelet therapy (with low-dose aspirin and a P2Y 2 inhibitor)
after acute non-cardioembolic ischemic stroke/transient ischemic attack in patients with T1D
or T2D and CKD followed by single antiplatelet therapy should be considered (2C).
Recommendation 5.5. There is no clear evidence of a favorable benefit-risk profile of low-dose
aspirin for primary prevention of atherosclerotic cardiovascular disease in patients with T1D
or T2D and CKD stage 3 or higher to recommend its prescription (2C).

Recommendation 5.6. Patients with T1D or T2D and CKD with non-valvular atrial fibrillation
should preferably be treated with direct oral anticoagulants versus vitamin K antagonists in
patients with CKD stages 1-4 (dabigatran up to stage 3b) (1B).

Recommendation 5.7. Patients with T1D or T2D and CKD with venous thromboembolism
should preferably be treated with direct oral anticoagulants over vitamin K antagonists in

patients with CKD stages 1-4 (dabigatran up to stage 3b) (2C).

Methods for guideline development

The consensus development process was governed by the Spanish Diabetic Nephropathy Study
Group (GEENDIAB) under the auspices of the Spanish Society of Nephrology (SEN).

These guidelines adhered to World Health Organization (WHO) recommendations for
guideline development (Appendix 1) (Suppl. Materials)' and have been reported in accordance

with the Appraisal of Guidelines for Research and Evaluation (AGREE) II reporting checklist?.
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The phases of execution of the guidelines were as follows:

1. Defining the scope of the guideline. The key guideline questions were asked using the
Population, Intervention, Comparator and Outcome (PICO) methodology (Table 1).

2. Defining the steering committee. A topic-specific steering committee was selected,
consisting of experts including nephrologists and endocrinologists in the topic area,
members of the Spanish Diabetic Nephropathy Study Group (GEENDIAB) and two
methodologists.

3. Implementing literature search strategies focused on each of the PICO questions. Relevant
studies were obtained from a systematic literature search. We searched MEDLINE and
CENTRAL (Cochrane Central Register of Controlled Trials) until July 2023 (Appendix 2)
(Suppl. Materials).

4. Selecting studies according to predefined inclusion criteria. For Chapter 1, selection was
not limited to randomized clinical trials but also included studies that used a pre/post or
case-control design, prospective and retrospective studies (cohorts or registry), and
systematic reviews and guidelines from other societies. For the remaining chapters, only
randomized controlled trials (RCTs) including people with diabetes and chronic kidney
disease were included. Reviews and meta-analyses were included for hand-searching of
bibliographies for additional literature.

5. Conducting data extraction and critical appraisal of the literature. Standard data extraction
forms were used to extract data. For randomized controlled trials, risk of bias was assessed
using the Cochrane Risk of Bias assessment tool® and for observational studies the
ROBINS-I tool was used”.

6. Perform the evidence synthesis and meta-analysis of included studies. Explored outcomes
were: all-cause mortality, cardiovascular mortality, death from kidney causes, individual
cardiovascular events (myocardial infarction, stroke, heart failure), need for initiation of
RRT, doubling of serum creatinine, new onset of albuminuria > 300 mg/g, kidney
composite, major adverse cardiovascular events, heart failure, myocardial infarction,
stroke, treatment dropouts due to adverse effects, serious adverse effects, hyperkalemia,
glycated hemoglobin (HbAlc) (%), eGFR, % change from baseline uACR, diabetic
retinopathy progression, diabetic ketoacidosis, urinary tract infections, gastrointestinal

adverse effects, hypoglycemia, amputations, fractures.
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Outcome analyses were performed including all RCTs. For dichotomous outcomes, results
were expressed as risk ratios (RR) with 95% confidence intervals (CI). Where continuous
measurement scales were used to assess treatment effects, the mean difference (MD) was used.
We approached time-to-event outcomes as continuous variables. For counts and rates, the
results of a study were expressed as a RR, and the (natural) logarithms of the rate ratios were
combined across studies using the generic inverse variance method. Data were pooled using
the random-effects model.

Multiple intervention group studies were analyzed with different methods: 1) using only the
groups with the intervention of interest to create a single pair-wise comparison (if there were
three groups including different induction therapies, only one induction therapy was included)
and 2) including each pair-wise comparison separately, but with shared intervention groups
approximately divided out evenly among the comparisons. In this last case, for dichotomous
outcomes, both the number of events and the total number of patients were divided up and for
continuous outcomes, only the total number of participants were divided up and the means and
standard deviations were left unchanged.

Evaluation of important numerical data such as screened, randomized patients, intention-to-
treat (ITT), as-treated, and per-protocol (PP) population was carefully performed. Dropouts,
losses to follow-up and withdrawals were investigated. Issues of missing data and imputation
methods were critically appraised. Heterogeneity was analyzed using a chi-squared test on N-
1 degrees of freedom, with an alpha of 0.05 used for statistical significance and with the I test.
I? values of 30-60%, 50-90%, and 75-100% correspond to moderate, substantial and
considerable levels of heterogeneity. Funnel plots were used to assess the potential existence
of small study bias.

Summary of findings (SoF) tables were developed to include a description of the population
and the intervention and comparator. In addition, the SoF tables included results from the data
synthesis as relative and absolute effect estimates. The grading of the quality of the evidence
for each critical and important outcome is also provided in these tables. The SoF tables are

available in Appendix 3 (Suppl. Materials).

7. Grading the strength of the recommendations based on the quality of the evidence using
the GRADE approach. For rating guideline recommendations, the GRADE (Grading of
Recommendations Assessment, Development and Evaluation) nomenclature was used’.

The strength of individual recommendations was rated as strong (Level 1) or weak (Level
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2), and the quality of the supporting evidence was shown as A (high), B (moderate), C
(low), or D (very low) (Appendix 4) (Suppl. Materials).

8. Finalizing guideline recommendations and supporting rationale. The steering committee
integrated the literature evidence and wrote the graded recommendations and the
underlying rationale, graded the strength of the recommendations and developed practice
points.

9. Convening a public review of the guideline draft in December 2023.

10. Amending the guideline based on the external review feedback. A committee of validating
experts validated the recommendations using the AGREE II guidelines?.

11. Finalizing and publishing the guideline.

Summary of recommendation statements

Chapter 1: Screening and diagnosis of diabetic kidney disease

Recommendation 1.1. Annual screening is recommended for the detection of diabetic kidney
disease. In type 1 diabetes (T1D), this should start five years after the diagnosis of diabetes,
and in type 2 diabetes (T2D) or Latent Autoimmune Diabetes in Adults (LADA), from the
moment the disease is detected. Measurement of the presence of albuminuria (evaluating urine
albumin-to-creatinine ratio of a random urine sample) and evaluation of estimated glomerular
filtration rate (¢GFR) using CKD-EPI formulae would be recommendable.

Strength of recommendation: 2D.

Rationale: In adult individuals, most guidelines recommend that the assessment of proteinuria
should be performed by determination of the uACR, preferably in the first urine of the morning.
The urine protein or albumin concentration should always be referred to as the creatinine
concentration to minimize the effect of the degree of hydration (urine concentration). This
result approximates to the 24-hour loss if there is no large body surface area deviation®®. It
must be considered that there is high variability among albuminuria measurements, so to
confirm the existence of pathological albuminuria, more than one sample is required'®!!.
Factors that may influence albuminuria determination independent of kidney damage are
exercise, infections, fever, congestive heart failure, menstruation and hyperglycemia or very
high blood pressure'2. Two elevated values in three samples obtained at least three months

apart are necessary to consider the presence of significant albuminuria. UPCR is recommended
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in patients with suspected renal interstitial pathology (Sjogren's syndrome, antiretroviral
nephrotoxicity, etc.) since in these situations proteinuria is mainly produced by low molecular
weight tubular proteins other than albumin. The existence of a significant dissociation between
the uACR and protein-to-creatinine ratio should also suggest the possibility of the presence of
free light chains in the urine (Bence-Jones proteinuria) or immunoglobulins (as in impure
nephrotic syndrome).

On the other hand, there are various methods that can be used to measure GFR: creatinine
clearance measured in 24-hour urine, creatinine clearance estimated by the Cockcroft-Gault
formula, glomerular filtration rate estimated by MDRD, EKFC or CKD-EPI equations with
creatinine (2009) or the CKD-EPI creatinine-cystatin equation (2021), glomerular filtration
rate measured by isotopic methods, or glomerular filtration rate measured by iohexol. At
present, the most frequently used method is estimation of eGFR using the CKD-EPI creatinine
equation, which is implemented in practically all hospital and health center laboratories!'®!,
Cystatin C-based methods have the disadvantage of being expensive and not commonly
implemented in laboratories, but are likely more reliable, especially in older populations or
patients with illness other than CKD (heart failure, cancer, malnutrition, cirrhosis) and its
measurement is advocated by some guidelines. Isotopic methods are very reliable but can only
be applied in a hospital setting!>!6. It is very probable that in the near future, we will see a more
common use of GFR measurement by iohexol, which seems very reliable but is not yet
widespread!”.

There are other methods that can be used to evaluate kidney disease in patients with diabetes:
a) Reno-vesical ultrasound: some studies suggest ultrasonographic data that may give rise to
suspicion of the presence of nephropathy as well as to make a differential diagnosis with other

18,19

causes or b) other biomarkers in the early detection of kidney disease in patients with

diabetes?0-28

, such as inflammation, endothelial dysfunction and urinary and tubular markers,
GWAS genetic studies and others (cystatin, NAG, NGAL, KIM-1, IL-6, Netrin-1,
thrombospondin-2, urinary glycans, urinary exosomes, VEGF, galectin-3, GDF-15, soluble
TNF alpha). At present, several research groups are working on biomarker batteries or
combined systems with multiple data (gradient boosting machines), which for now are difficult
to apply in daily clinical practice®-3”. Therefore, we believe that more evidence needs to be

generated. We recommend the application of well-recognized biomarkers, even if they can be

surrogated.
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Recommendation 1.2. Referring people with diabetes to a nephrologist may be appropriate in
any situation where a physician needs assistance in managing diabetic kidney disease according
to current recommendations.

Strength of recommendation: 2D.

Rationale: The situations where evaluation by a nephrologist would be recommendable are:

1. Albuminuria of uACR > 300 mg/g maintained in two successive controls’.

2. Reduced eGFR: To date, all consensus documents and clinical practice guidelines
recommend referral of patients with diabetes when eGFR < 30 ml/min/1.73 m? or when
there is uUACR > 300 mg/g. However, recent publications suggest earlier referral, for shared
control with primary care physicians and other specialists involved in the care of patients
with T1D and T2D? and as a more appropriate practice for better early "prevention” of
diabetic kidney disease.

3. Rapid decline of kidney function: A patient can be considered to have renal progression
when there is a decrease in €GFR > 5 ml/min/year or > 10 ml/min in five years. Progression
is defined based on two aspects: progression to a higher or more severe category of kidney
function impairment (KDIGO stages 1-5) or albuminuria (< 30, 30-299, > 300 mg/g).
Progression is also considered as a percentage change from baseline (>25% deterioration
in eGFR) or more than a 50% increase in the uACR ratio. However, it should be noted that
a recent international consensus document to define renal progression outcomes indicates
decreases of 30, 40, 50 or 57% of kidney function as possible surrogates for "progression”,
depending on factors such as the rate of progression, the choice of initial eGFR starting
point or the effect of interventions with acute consequences on eGFR.

4. Poorly controlled arterial blood pressure: systolic blood pressure (SBP) > 140 mm Hg
and/or diastolic blood pressure (DBP) > 85 mm Hg despite adequate antihypertensive
treatment or resistant arterial hypertension (BP > 180/110 mm Hg despite treatment with
three antihypertensive drugs at maximum tolerated dose, one of which is a diuretic).

5. Renal anemia with hemoglobin (Hb) of < 10 g/day requiring treatment with erythropoiesis-
stimulating agents after having excluded other causes (iron, folate or cobalamin
deficiency)*.

6. Disorders of acid-base balance: primarily uncontrolled metabolic acidosis.

7. Deterioration of kidney function after initiation of renin-angiotensin-aldosterone system

(RAAS) inhibitors or iSGLT?2: decrease in eGFR, maintained and not reversible equal to
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or greater than 30% over baseline or hyperkalemia greater than 5.5 mEg/L, not
controllable*!.

8. Doubts about whether there is nondiabetic renal involvement: Potential differential
diagnoses will be raised and should be referred to the nephrologist for evaluation, in case
of: active urinary sediment (presence of hematuria); absence of diabetic retinopathy; short
duration of diabetes over time or well-controlled HbAlc; associated systemic
symptomatology that raises suspicion of other pathologies; rapid progression of kidney

dysfunction or rapid increase in proteinuria or the presence of nephrotic syndrome.

Recommendation 1.3. Performing a kidney biopsy on people with diabetes should be indicated
in the following situations: 1) when there is a rapid increase in proteinuria or nephrotic range
proteinuria, 2) proteinuria > 1g/day in 24h urine collection in diabetes with under five years of
progress, 3) deterioration of kidney function with and without diabetic retinopathy, 4)
alterations in the urinary sediment (dysmorphic red blood cells) not associated with an
infectious process (urinary infection), 5) rapid decrease in eGFR in patients with previous
stable kidney function or 6) clinical and/or analytical signs of associated immune disease*>*’.

Strength of recommendation: 2D.

Rationale: Some studies have described the following factors associated with nondiabetic
kidney lesions: elevated SBP, adequate HbAlc, short duration of diabetes, and absence of
retinopathy**. Diabetic retinopathy has high sensitivity (87%) and specificity (93%) in
predicting more severe histological lesions of diabetic kidney disease. However not all studies
show the same results, as some often describe histologic lesions of diabetic kidney disease in
the absence of diabetic retinopathy®.

The presence of a nondiabetic kidney disease can lead to different treatments depending on the
underlying pathology and, therefore, to a different prognosis. Progression to advanced CKD is
much higher in patients with diabetic kidney disease (44%), compared to mixed forms (18%)

or nondiabetic forms (12%). Fiorentino et al*®

published a meta-analysis including 48 studies
of kidney biopsies in patients with diabetes, including a total of 4,876 biopsies. It showed a
highly variable prevalence of diabetic nephropathy (6.5 to 94%), nondiabetic nephropathies (3
to 83%) and mixed forms (4 to 45%). Their first important conclusion is that the diagnosis of
nondiabetic nephropathy is very high, with IgA nephropathy being the most frequent (3-59%).
It is important to consider the potential risks and benefits of performing a kidney biopsy for

each individual patient before indicating it.
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Chapter 2: Metabolic control in people with diabetes and CKD

As primary prevention, strict metabolic control is the most effective intervention to achieve
nephroprotection, both in T1D and T2D*. The lower the HbAlc value obtained, the lower the
risk of albuminuria, as strict metabolic control decreases the risk of the onset and progression
of CKD in people with diabetes. In T2D, better glycemic control is also associated with fewer
microangiopathic complications and reduced progression of albuminuria: in secondary
prevention, tight glycemic control may decrease the progression of albuminuria. HbAlc <7%
is recommended on an individualized basis and targets of lower than 6.5% could be considered
in patients with a long life expectancy, provided that they can be achieved with glucose-
lowering drugs with no risk of hypoglycemia. Similarly, less stringent targets (<8%) are valid
in patients with a history of severe hypoglycemia, short life expectancy, or extensive
microvascular or macrovascular complications that require treatment with insulin, glinides or
sulphonylureas. Nonetheless, the HbAlc target should be adapted to the possible risk of
hypoglycemia of the antihyperglycemic drugs prescribed. The use of continuous glucose
monitoring hypoglycemia could potentially prevent hypoglycemia.

Lifestyle interventions must be an important part of care for people with diabetes and CKD and
should be reinforced, as low sodium intake, physical exercise and smoking cessation are
cornerstones of treatment. In any case, most patients will need dietary advice and selected drugs

for a comprehensive approach to the disease.

Recommendation 2.1. Patients with T2D and CKD should be treated with a sodium-glucose
cotransporter-2 inhibitor (SGLT21) and, if necessary, additional pharmacological treatment
required to improve glycemic control (Table S2.1).

Strength of recommendation: 1B.

Rationale: In recent years, the emergence of SGLT2i has represented a major leap forward in
the evidence base for cardiorenal protection in CKD. SGLT?2i should be used as the first line
of therapy for most of the population considering the eGFR (Figure 1), as SGLT2i have proven
to decrease CKD onset, progression, and major adverse cardiovascular events (MACE) in
patients with T2D, irrespective of their effect on glycemic control.

SGLT?2i decrease hyperglycemia by increasing urinary glucose excretion, since the SGLT2
cotransporter is responsible for 90% of glucose reabsorption in the proximal tubule. SGLT2i
were first found to have cardiovascular and kidney-protective effects in cardiovascular safety

trials, in which nephroprotection was a secondary endpoint. In April 2019, the CREDENCE
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study*® was published. It was the first clinical trial to investigate the effects of SGLT2i on
patients with DM and CKD (eGFR >30 ml/min/1.73 m? and albuminuria >300 mg/g) with
primary kidney targets. Canagliflozin decreased the incidence of kidney events (advanced
CKD, doubling of serum creatinine, or renal or cardiovascular death) by 30%. The magnitude
of the benefit caused the trial to stop prematurely. The DAPA-CKD trial*® (a study to evaluate
the effect of dapagliflozin on kidney outcomes and cardiovascular mortality in patients with
chronic kidney disease) enrolled participants with and without T2D, demonstrating cardiorenal
benefits in both groups. EMPA-KIDNEY (The Study of Heart and Kidney Protection With
Empagliflozin)50 studied the effect of another SGLT2i, empagliflozin, and demonstrated
similar results in a wider CKD population, thus confirming the benefit of SGLT2 inhibition on
the risk of progression of kidney disease or death from cardiovascular causes in diabetic and
nondiabetic CKD in a wider spectrum of patients. This study included patients without
albuminuria, previously underrepresented in most of the trials. It showed that SGLT?2i agents
have evidence-based benefits in reducing the rate of progression of CKD to kidney failure. In
summary, SGLT2i should be prescribed to eligible patients to address the global burden of
diabetic kidney disease, CKD and its cardiovascular complications independently of glycemic
control, as the improvement in HbAlc is quite modest in patients with low eGFR (Table 2).

This guideline recommends the use of SGLT21 as nephroprotective agents in patients with T2D
and an eGFR >20 ml/min/1.73 m?, independently of the use of metformin. SGLT2i should be
continued until end-stage kidney disease (dialysis or kidney transplant). Given their mechanism

of action, kidney and cardiovascular protective effects persist even when the GFR decreases <

45 ml/min/1.73 m? where the effect on lowering glycemia is minimal.

Recommendation 2.2. Glucagon-like peptide-1 receptor agonists are recommended as
additional pharmacological treatment, as they have proven cardiovascular benefit and, recently,
kidney benefit in terms of CKD progression in people with T2D (Tables S2.2-S2.10).
Strength of recommendation: 1B.

Rationale: GLP1RA provide cardiovascular protection in patients with CKD. Moreover, both
SGLT2i and GLP1RA have proven cardio-kidney-metabolic benefits both in patients with or
without metformin®' (GLP1RA (mainly semaglutide) have proven CV and kidney benefits. In
addition, they are safe in patients with CKD, even with an eGFR as low as 15 ml/min/1.73m?.
Current GLP1RA are GLP-1 analogs, which are gut-derived incretin hormones that promote
insulin secretion by stimulating GLP1 receptors and decrease glucagon secretion after a meal

by stimulating pancreatic GLP1 receptors. They induce weight loss, increase satiety sensation
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and initially slow gastric emptying. GLP1ra have also proven to lower blood pressure and
albuminuria in RCT. Preclinical studies suggest that GLP-1RA regulate kidney inflammation.
GLP-1RA inhibited AGE-stimulated IL-6 and TNF-o production in mesangial cells and
diabetic rats treated with GLP-1RA showed inhibition of renal NF-xB activation, decreasing
proinflammatory factors (TNF-a, IL-1p and CCL-2) and reduced oxidative stress. Information
on GLPIra anti-inflammatory actions in CKD is limited. In this regard, REMODEL>? will
evaluate anti-inflammatory mechanisms of kidney protection by semaglutide™?.
Cardiovascular safety trials such as REWIND (dulaglutide)®*, LEADER (dulaglutide)’’,
SUSTAING (semaglutide)*, HARMONY (albiglutide)*’ and AMPLITUDE (efpeglenatide)®®
demonstrated a reduction in risk of CVD events, even in patients with decreased kidney
function. In major kidney secondary outcomes, these trials have shown a decrease in
albuminuria and lower glomerular filtration loss, mostly by decreasing albuminuria in
populations with T2D and CKD. However, changes in glucose control, weight or blood
pressure only account for 10-25% of kidney benefits, suggesting that these drugs have
additional effects on kidney protection. In this regard, ongoing RCT are trying to address the
mechanisms for kidney protection in diabetic kidney disease® with subcutaneous semaglutide
(Table 3).

The FLOW study (Evaluate Renal Function with Semaglutide Once Weekly)® is the first
GLPIRA clinical trial with a kidney endpoint as a primary outcome using subcutaneous
semaglutide at a dose of 1mg once weekly. It evaluated the effect of semaglutide in 3533
participants with T2D, eGFR 25-75 ml/min/1.73 m? and albuminuria 100-5000 mg/g. It
prematurely stopped after the interim analysis demonstrated efficacy. In terms of metabolic
control, semaglutide had an increased effect on lowering HbAlc (-0.87% vs. -0.06%, estimated
difference -0.81 (95%CI -0.9 to 0.72%).

Tirzepatide 1s a dual agonist of the glucose-dependent insulinotropic polypeptide (GIP) and
GLP1 receptors (twincretin). Tirzepatide is currently the most effective drug in glycemic
control and weight loss in patients with type 2 diabetes, showing superiority in clinical trials
over semaglutide 1 mg or basal insulins and without risk of hypoglycemia. Despite this
evidence, the drug has not yet received FDA (Food and Drug Administration) approval. It also
improves other cardiorenal risk factors (blood pressure, LDL cholesterol and albuminuria) in
populations with type 2 diabetes or obesity. The SURPASS-4 trial®® studied the effect of
tirzepatide on participants with T2D and high cardiovascular risk. It improved a prespecified
secondary composite kidney endpoint (¢GFR decline >40% from baseline, renal death, kidney

failure, or new onset albuminuria > 300 mg/g) when compared to insulin glargine, although the
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risk reduction was mainly driven by albuminuria of > 300 mg/g reduction. Tirzepatide also
slowed a decline of eGFR, but to our knowledge, there are no RCTs evaluating this drug in a
trial with kidney endpoints as primary outcomes so far.

DPP-4 inhibitors modestly lower blood glucose with a low risk of hypoglycemia and can be
used in fragile patients or those with intolerance or contraindications to GLP-1RAs, but have
not demonstrated an improvement in kidney or cardiovascular outcomes. They must not be
used in combination with GLP1RA.

Metformin must not be used in patients with eGFR below 30 ml/min/1.73 m? due to the risk of
secondary lactic acidosis and must be used cautiously in patients with eGFR between 30-44
ml/min/1.73m?, reducing the drug to a maximum of 1000 mg/day. DPP-4 inhibitors, GLP-
1RAs and SGLT?2i can be prescribed in patients with advanced CKD. The antihyperglycemic
effect of the first two classes is maintained in this population and although this effect is partially
lost with SGLT-24i, they are also recommended for their CV and kidney benefit.

Treatment with sulfonylureas or glinides is not recommended in patients with lower GFR as
they can induce hypoglycemia.

Insulin and high doses of glitazone should be avoided, where possible, in people with CKD
and T2DM, as this decreases natriuresis and increases fluid retention®!. If treatment with insulin
is required, the dose should be adjusted and lowered in the event of CKD progression because
of its delayed renal elimination®®2, If the patient requires insulin, basal insulin therapy with
insulin analogs is recommended, due to the lower risk of hypoglycemia. In a CV safety trial
(DEVOTE), insulin degludec showed a lower risk of severe hypoglycemia versus glargine
U100 in patients with DM2 and high CV risk (including patients with CKD)%.

In light of new evidence and results in kidney and cardiovascular protection, recommendations
cannot only be made on glycemic control and would go beyond metabolic intervention, since
new therapeutic groups act on several aspects.

Table 4 and Figure 1 summarize the key points about the treatment of people with diabetes

and chronic kidney disease.

Chapter 3: Blood pressure control in people with diabetic kidney disease

Recommendation 3.1. We recommend blood pressure (BP) control with a target systolic blood
pressure (SBP) of <130 mm Hg, when tolerated, in patients with diabetic kidney disease.

Otherwise, a general target of SBP < 140 mm Hg is recommended (Table S3.1).

Strength of recommendation: 2C.
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Rationale: There is evidence from the SPRINT trial that intensive blood pressure control,
defined as targeting systolic blood pressure <120mm Hg, reduces cardiovascular events and
all-cause mortality in CKD patients (64). However, the SPRINT trial exclusively involved
participants who did not have diabetes and the benefits observed in the SPRINT trial are not
evident in studies involving patients with diabetes. Specific evidence on the blood pressure
control target in patients with chronic kidney disease and diabetes is very limited, and the
evidence is generated from clinical trials that include patients with diabetes mellitus, both with
and without kidney disease.

Upon reviewing the ACCORD BP (57), ADVANCE (58) and ABCD (59) trials, which
involved patients with diabetes with and without CKD, intensive control of blood pressure
might lead to minimal or no variation in all-cause and cardiovascular mortality compared to

65,66’ and

standard blood pressure control.®*%> Some studies examined cardiovascular events
intensive blood pressure control may not be associated with better outcomes. When

cardiovascular events were evaluated separately, intensive blood pressure control in patients

66-68 66-68

with CKD and diabetes may result in little to no difference in stroke and heart failure

However, such control might reduce the risk of myocardial infarction’’>°

, although the quality
of evidence is moderate. The ACCORD BP trial did demonstrate a significant reduction in
stroke in the intensive blood pressure control group.

Therefore®-%, to generate recommendations for CKD and T2D, certain trial characteristics
must be taken into consideration. We must consider that most of the patients included in these
trials presented albuminuria as a manifestation of kidney disease. In most of them, the mean
creatinine levels were normal and with well-preserved eGFR®%7, In the ACCORD BP trial,
only patients with T2D were included, and individuals with a serum creatinine level greater
than 1.5 mg/dL (132.6 umol/L) were excluded. In the ADVANCE trial, patients might present
albuminuria, although this was not mandatory, and the mean serum creatinine was 87 umol/L
in both groups. The ABCD trial included normotensive patients with diabetes without
hypertension treatment and the mean creatinine clearance was >80ml/min in both groups.
Concerning kidney disease, patients were excluded if they were receiving dialysis and/or had
a serum creatinine level greater than 3 mg/dL. In Estacio et al.®® 129 patients with type 2
diabetes and BP ranging from 140/80 to 90 mm Hg without significant albuminuria were
randomized to intensive BP management (diastolic BP target of 75 mm Hg) using valsartan,
and moderate BP management (diastolic BP between 80 and 90 mm Hg), initially with a

placebo.
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In patients with chronic kidney disease (CKD) and diabetes, blood pressure management is
particularly crucial due to the compound risk of cardiovascular disease and the progression of
kidney impairment. Historically, information about blood pressure targets in these populations
was provided by a narrower range of clinical studies that may not fully encapsulate the
complexity of patient profiles seen today, such as the increased prevalence of obesity and
metabolic syndrome. The introduction of new pharmacotherapeutic agents, including SGLT2
inhibitors, GLP-1 receptor agonists and mineralocorticoid receptor antagonists, has
significantly broadened treatment options. These agents offer benefits beyond blood pressure
reduction, including improved cardiovascular outcomes and slowed CKD progression.

The evolving patient demographics and the availability of these novel therapeutic options
highlight the need for contemporary clinical trials. These trials should investigate blood
pressure targets tailored to the nuanced needs of CKD and diabetic patients, taking into account
the wider spectrum of comorbidities and the potential for improved outcomes with new

treatments.

Recommendation 3.2. We recommend starting ACEI or ARB for patients with either
hypertension or diabetic kidney disease (Table S3.2, Table S3.3).

Strength of recommendation: 2B.

Recommendation 3.3. Steroidal MRA are probably useful for managing hypertension in
patients with eGFR> 30 ml/min/1.73 m2 and serum potassium < 4.8 mmol/L (Table S3.4).

Strength of recommendation: 2D.

Recommendation 3.4. Although nonsteroidal MRA may be helpful in blood pressure control,
we do not recommend them for blood pressure management (Table S3.5).

Strength of recommendation: 2B.

Rationale: The different effects of angiotensin II receptor antagonists (ARBs) on blood
pressure control compared to angiotensin-converting enzyme inhibitors (ACE inhibitors) are
not well-defined®”%%,

Only two RCTs with a low number of participants evaluated this outcome and the authors
showed a trend towards better BP control in patients treated with ARBs compared to ACEI®*
7

In terms of BP control, ARBs can reduce systolic BP, but may produce a slight reduction or no

difference in diastolic BP compared to the standard treatment’>”>. In the RENAAL'?, the
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ORIENT" and the Irbesartan Diabetic Trial’®, the primary outcome was the kidney outcome,
a composite of doubling of the baseline serum creatinine, the onset of end-stage kidney disease,
a need for chronic dialysis and/or transplantation and all-cause death. Based on these three
RCTs>7 ARBs may be beneficial in terms of kidney outcomes compared to standard blood
pressure control, despite similar BP control between the groups.

In terms of cardiovascular outcomes, ARBs probably reduce the risk of heart failure and
myocardial infarction compared to placebo or standard of care’>’*, but ARBs did not reduce
the risk of all-cause mortality’>”>.

Even though the quality of evidence is low due to the serious risk of inconsistency and
imprecision, ARB may result in a slightly higher risk of no difference in hyperkalemia
compared to standard of care’*”.

Moreover, evidence regarding the use of steroidal MRA in patients with diabetes and
proteinuria is very limited, as only a few small-scale studies’®”” have analyzed this. Based on
86 patients and with low quality of evidence due to the serious risk of bias and imprecision,
steroidal MRA may reduce both SBP and DBP, and may reduce uACR compared to standard
of care””"’.

As blood pressure reduction related to nonsteroidal MRA was modest using finerenone in the
FIDELIO-DKD study’® or esaxerenone’, it was hypothesized that the beneficial effect on
cardiorenal outcomes was primarily influenced through non-hemodynamic pathways. The
ARTS-DN trial®® was designed to deepen the effect of finerenone on albuminuria and assessed
the effects of the treatment on 24-hour ambulatory BP monitoring in a subset of 240
participants. In this group of patients, 24-hour ambulatory BP monitoring was measured at
baseline, 60 days after the start of finerenone and at the last on-treatment visit. These trials
suggest that nonsteroidal MRA may reduce SBP and slightly reduce DBP compared to standard
of care’’’8,

Regarding adverse events, nonsteroidal MRA probably increases the risk of treatment
discontinuation due to side effects, with a moderate quality of evidence (RR 1.25 (1.03 to
1.52))"%7. Adding these drugs to a patient already on ACEi/ARB increases the risk of

hyperkalemia’®7®, highlighting the importance of regularly monitoring serum potassium levels

in these patients.
Recommendation 3.5. The combination of ACEi with ARB or aliskiren therapy in patients with

diabetes and CKD should be avoided (Table S3.6 and S3.7, Table S4.4).

Strength of recommendation: 2D.
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Rationale: The published evidence regarding the use of aliskiren as an antihypertensive therapy
in patients with diabetes and chronic kidney disease is very limited. Two®''3? out of the three
studies analyzed compare the use of this drug with ARB, while in the third study, patients
received either aliskiren or ARB33. Aliskiren may slightly reduce systolic and diastolic blood

pressure compared to standard of care, however the evidence is very uncertain.

21
Page 21 of 181



Chapter 4: Treatment targeting progression of CKD in people with diabetic kidney disease

Recommendation 4.1. Patients with T2D and CKD with an eGFR >20 ml/min/1.73 m? should
be treated with a sodium-glucose cotransporter-2 inhibitor and continue until end-stage kidney
disease (dialysis or kidney transplant) (Table S4.7) (Figure 2).

Strength of recommendation: 1A.

Rationale: Patients with T2D and CKD are at increased risk of progression to kidney failure.
Currently, there is consistent evidence to confirm that SGLT2i confers significant kidney
protective effects in these patients.

The potential for SGLT2i to modify the risk of CKD progression was first demonstrated by a
sub-analysis of the EMPA-REG OUTCOME trial in T2D patients with established
cardiovascular disease®. Analyses plotting mean eGFR against time showed a reduction in the
rate of eGFR decline over time, which resulted in a 46% reduction in the risk of the composite
kidney disease progression outcome (ESKD, renal death, and doubling of serum creatinine).
Benefit is also seen with canaglifozin*® or dapaglifozin®, but not with ertuglifozin®®.

Three subsequent dedicated clinical trials were designed to test the effect of SGLT2i on CKD
progression: CREDENCE*, DAPA-CKD* and EMPA-KIDNEY>’. The results from these
studies have definitively confirmed the kidney-protective benefits of SGLT2i in patients with
T2D and CKD and in a substudy of DAPA-CKD?’, those who continued with treatment after
initiating dialysis had lower mortality levels compared to those who discontinued with it.
CREDENCE recruited patients with T2D, an eGFR 30-90 ml/min/1 .73m? and a uACR of 300-
5000 mg/g under treatment with an ACEi or ARB. Canagliflozin reduced the risk of its primary
composite outcome (sustained doubling of serum creatinine, ESKD, or death from kidney or
cardiovascular causes) by 30% compared to placebo (HR=0.70; 95%CI: 0.59-0.82).
Importantly, there was a reduction in the risk of kidney disease progression, including ESKD.
The risk of maintenance dialysis, kidney transplantation or renal death was significantly
reduced by 28%. DAPA-CKD included people with and without T2D. Kidney-related
inclusion criteria were an eGFR 25-75 ml/min/1.73m? plus a uACR 200-5000 mg/g and
treatment with a stable dose of an ACEi or ARB for >4 weeks. Dapagliflozin demonstrated a
reduction in the primary composite outcome (sustained 50% decline in eGFR, ESKD, or death
from kidney or cardiovascular causes) by 39% compared to placebo (HR=0.61; 95%CI: 0.51-
0.72). It must be noted that these relative risk reductions were again evident for the kidney

disease progression component of the primary composite. EMPA-KIDNEY recruited a wide
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range of participants (with and without T2D) at risk of CKD progression using an eGFR 20-45
ml/min/1.73m? (with no indication regarding uACR) or an eGFR >45-<90 ml/min/1.73m? plus
a uUACR >200 mg/g (or protein-to-creatinine ratio >300 mg/g) as inclusion criteria. EMPA-
KIDNEY reported a reduction in the primary composite outcome of kidney disease progression
(sustained decrease in eGFR to <10 ml/min/1.73m?, a sustained decrease in eGFR of >40%
from baseline, ESKD or death from kidney causes) or death from cardiovascular causes, by
28% (HR=0.72; 95%CI: 0.64-0.82). Similar effects were also observed for the individual
components of kidney disease progression.

A unified definition of kidney disease progression was adopted in a comprehensive meta-
analysis of large randomized clinical trials with SGLT21i as a sustained eGFR reduction >50%
from randomization, kidney failure, or death from kidney failure®. The results demonstrated
an overall 37% reduction in risk of kidney disease progression (HR=0.63, 95%CI 0.58-0.69),
which was similar among participants with and without T2D. In subjects with diabetes, the HR
for kidney disease progression outcome was 0.64 (95%CI: 0.52-0.79) in CREDENCE, 0.57
(95%CI: 0.45-0.73) in DAPA-CKD and 0.55 (95%CI: 0.44-0.71) in EMPA-KIDNEY.

Recommendation 4.2. We recommend that treatment with an angiotensin-converting enzyme
inhibitor (ACE1) or an angiotensin II receptor blocker (ARB) should be initiated in patients
with diabetes, hypertension, and albuminuria and that these medications be titrated to the
highest approved tolerated dose (Tables S4.1-3).

Strength of recommendation: 1A.

Rationale: The cornerstone of CKD management in patients with T2D has been the use of
renin-angiotensin system inhibitors (RAS). Several randomized trials demonstrated the
reduction in CKD progression and the risk of kidney outcomes in high-risk subjects with
moderately or severely increased albuminuria.

The IRMA-2 (Irbesartan in Patients With Type 2 Diabetes and Albuminuria)®® and the
INNOVATION (The Incipient to Overt: Angiotensin II Blocker, Telmisartan, Investigation on
Type 2 Diabetic Nephropathy)® clinical trials were designed to test whether RAS blockade
reduced the risk of progression of CKD in diabetes, defined as the development of severely
increased albuminuria (WUACR >300 mg/g). These studies enrolled patients with T2D and
moderately increased albuminuria (WUACR between 30 and 300 mg/g). The IRMA-2 study
showed that treatment with irbesartan, an angiotensin-receptor blocker (ARB), was associated

with a dose-dependent reduction in the risk of progression of CKD. The highest dose of 300

mg/day was associated with an almost three-fold risk reduction at two years of follow-up, a
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result that was independent of the blood pressure—lowering effect of irbesartan. On the other
hand, a lower transition rate to overt nephropathy with respect to placebo after one year of
follow-up was observed in the INNOVATION trial with the ARB telmisartan. In this study,
the beneficial effect of telmisartan in slowing progression to overt nephropathy was also
independent of blood pressure reduction with telmisartan.

Regarding the benefit of RAS blockade in patients with severely increased albuminuria, this
was tested in two clinical trials that enrolled patients with urine albumin excretion > 300
mg/day. In the RENAAL trial (The Reduction of Endpoints in Non-Insulin-Dependent
Diabetes Mellitus with the Angiotensin II Antagonist losartan)’®, 1513 patients were randomly
assigned to receive losartan or placebo once daily, along with conventional antihypertensive
therapy as needed (excluding ACEi and ARB). The primary composite endpoint of doubling
of serum creatinine concentration, end-stage kidney disease, or death was reduced by 16% in
patients under treatment with losartan according to the intention-to-treat analysis (P=0.02), an
effect that remained after adjustment for blood pressure. The individual components of the
primary composite endpoint that assessed the progression of kidney disease showed a
significant benefit, with a reduction in the risk of doubling of serum creatinine concentration
by 25% (P<0.01) and in the risk of end-stage kidney disease by 28% (P=0.002) in the losartan
group compared to the placebo group. In addition, among the patients who continued to receive
their assigned study treatment according to the per-protocol analysis, losartan conferred a 22%
reduction in the risk of the primary composite endpoint (P<0.01)°!.

Unlike RENAAL, the Irbesartan Diabetic Nephropathy Trial (IDNT) included an active
comparator in addition to a placebo. This study recruited 1715 patients with T2D aged between
30 and 70 years, with hypertension and urinary protein excretion > 900 mg/24 hours, who were
randomized to receive treatment with irbesartan, amlodipine, or placebo’. The primary
endpoint was the composite of doubling of the baseline serum creatinine, the onset of ESRD
(initiation of dialysis, kidney transplantation, or a serum creatinine concentration > 6.0 mg/dL),
or death from any cause. The relative risk of the primary endpoint in the placebo and
amlodipine groups did not differ significantly. However, treatment with irbesartan was
associated with a 20% lower risk of the primary composite endpoint than the placebo group
(P=0.02) and 23% lower than that in the amlodipine group (P=0.006). The risk of doubling of
serum creatinine concentration was 33% lower in the irbesartan group than in the placebo group
(P=0.003) and 37% lower in the irbesartan group than in the amlodipine group (P<0.001). The
relative risk of ESRD in patients receiving irbesartan was 23% lower than that in both other

groups (P=0.07 for both comparisons). These differences were independent of the blood
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pressure reached. The serum creatinine concentration increased 24% more slowly in the
irbesartan group than in the placebo group (P=0.008) and 21% more slowly than in the
amlodipine group (P=0.02).

The evidence does not demonstrate proven differences in outcomes or superior efficacy when
comparing ACEi to ARB treatment. Thus, either agent can be used when treating patients with
T2D and CKD, and the choice between ACEi and ARB will depend on other factors (patient

preferences, cost, side-effect profile, etc.)”%.

Recommendation 4.3. Patients with T2D, an eGFR >25 ml/min/1.73 m2, and increased
albuminuria (WACR > 100 mg/g) on a stable maximal tolerated dose of RAS inhibitors should
be treated with a GLP1RA with proven kidney benefit (Table S4.8).

Strength of recommendation: 1A.

Rationale: There is new evidence for the kidney-protective properties of the GLPIRA
semaglutide. In a post hoc analysis of the SUSTAIN 6/PIONEER 6 trials including pooled data
from 6480 participants at high cardiovascular risk, there was a significant difference in the
estimated treatment effect (semaglutide versus placebo) on eGFR slope: 0.59 ml/min/1.73 m?
(95% CI: 0.29 - 0.89)°*, This effect was numerically largest in subjects with an eGFR
between 30 and 60 ml/min per 1.73 m? [1.06 ml/min/1.73 m? (95% CI: 0.45 - 1.67)], but
without significant interaction for treatment effect by subgroup.

This suggestion that semaglutide may reduce the rate of eGFR decline and have kidney-
protective benefits has been evaluated in a dedicated clinical trial investigating the effects of
once-weekly subcutaneous semaglutide (1 mg) in a population of patients with T2D and CKD
at high risk of kidney disease progression. The FLOW study” that prematurely stopped after
the interim analysis demonstrated efficacy after enrolling 3533 adults with T2D and kidney
disease (defined by an eGFR of 25 to 75 ml/min/1.73 m?, with a uACR of greater than 300 to
less than 5000 mg/g if the eGFR was > 50 ml/min/1.73 m? or a uACR > 100 and < 5000 mg/g
if the eGFR was between 25 and less than 50 ml/min/1.73 m?) and a stable maximal labeled
dose or the maximal dose without unacceptable side effects of RAS inhibitors.

The results demonstrated a 24% relative risk reduction of the primary composite outcome in
the semaglutide group with respect to the placebo group (HR=0.76; 95% CI: 0.66 to 0.88;
P=0.0003), with similar results for a composite of the kidney specific components of the
primary outcome (HR=0.79; 95% CI: 0.66 to 0.94). In addition, there were three key
confirmatory secondary outcomes, which were assessed using a prespecified hierarchical

testing approach: the annual rate of change in eGFR from randomization to the end of the study
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(total eGFR slope); a composite of nonfatal myocardial infarction, nonfatal stroke, or death
from cardiovascular causes (MACE — major adverse cardiovascular events); and death from
any cause. All the results for these confirmatory outcomes favored semaglutide: the total eGFR
slope showed a lower reduction of 1.16 ml/min/1.73 m?/year (P<0.001); the risk of MACE was
18% lower (HR=0.82; 95% CI: 0.68 to 0.98; P=0.029); and the risk of death from any cause
was 20% lower (HR=0.80; 95% ClI, 0.67 to 0.95; P=0.01).

Recommendation 4.4. We suggest a nonsteroidal mineralocorticoid receptor antagonist with
proven kidney or cardiovascular benefit for patients with T2D, an eGFR >25 ml/min/1.73 m?,
normal serum potassium concentration (K < 5.Immol/L), and albuminuria (WUACR >30 mg/g)
despite the maximum tolerated dose of RAS inhibitor (Table S4.6).

Strength of recommendation: 1A.

Rationale: A nonsteroidal MRA can be added to first-line therapy for patients with T2D and
high residual risk of kidney disease progression, as evidenced by persistent albuminuria (WACR
>30 mg/g). The choice of a nonsteroidal MR A should prioritize agents with documented kidney
or cardiovascular benefits. Finerenone is currently the only nonsteroidal MRA with proven
clinical kidney and cardiovascular benefits.

The initial evidence for the clinical effectiveness of finerenone in improving kidney function
and slowing the worsening of CKD comes from the Finerenone in Reducing Kidney Failure
and Disease Progression in Diabetic Kidney Disease (FIDELIO-DKD) trial’®. In this phase 3,
randomized, double-blind, multicenter, placebo-controlled trial, 5734 adults with T2D and
CKD were randomly assigned to receive finerenone or a placebo. Eligible patients had an eGFR
of between 25 and less than 60 ml/min/1.73m?, a uACR of between 30 and less than 300 mg/g,
and diabetic retinopathy, or they had an eGFR of between 25 and less than 75 ml/min/1.73m?,
a uACR of 300 to 5000. All the participants were treated with optimized RAS blockade before
randomization. The primary outcome was the time to the first event of a composite endpoint
consisting of a sustained decrease of at least 40% in the eGFR from baseline over at least four
weeks, the onset of kidney failure (defined as an eGFR of less than 15 ml/min/1 .73m?or ESKD
(initiation of long-term dialysis (for >90 days) or kidney transplantation)), or renal death.
Results showed that the incidence of the primary composite outcome was significantly lower
in the finerenone group than in the placebo group (17.8% vs. 21.1%, respectively), resulting in
an HR=0.82; 95% CI: 0.73 to 0.93; P=0.001). Additionally, the incidences of the primary

outcome components were consistently lower with finerenone than with placebo.
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Additional clinical evidence was provided by the FIGARO-DKD (Finerenone in Reducing
Cardiovascular Mortality and Morbidity in Diabetic Kidney Disease)®> and FIDELITY
(Finerenone in Chronic Kidney Disease and Type 2 Diabetes: Combined FIDELIO-DKD and
FIGARO-DKD Trial Programme Analysis)’® studies. The FIGARO study included adult
patients with T2D and CKD stage 1 or 2 (€GFR > 60 ml/min/1.73m?) with a uACR of 300 to
5000 mg/g or CKD stage 2 to 4 (¢GFR 25-90 ml/min/1.73m?) with a uACR of between 30 and
less than 300 mg/g. Similarly to FIDELIO-DKD, RAS blockade was optimized in all patients
before randomization. The primary outcome was cardiovascular (a composite of death from
cardiovascular causes, nonfatal myocardial infarction, nonfatal stroke, or hospitalization for
heart failure), whereas the first secondary outcome was a composite of a sustained decrease in
the eGFR > 40% from baseline, kidney failure, or death from kidney causes. A total of 7437
patients underwent randomization. The incidence of the primary outcome was significantly
lower in the finerenone group (HR=0.87; 95% CI: 0.76 to 0.98; P=0.03), with the benefit driven
primarily by a lower incidence of hospitalization for heart failure. The incidence of the main
secondary outcome was 9.5% in the finerenone group and 10.8% in the placebo group (HR=
0.87; 95% CI: 0.76 to 1.01), although the difference did not reach statistical significance.
Analysis of the components of the first secondary outcome showed an incidence of end-stage
kidney disease of 0.9% in the finerenone group and of 1.3% in the placebo group (HR=0.64;
95% CI: 0.41 to 0.99). The kidney composite outcome of kidney failure, a sustained decrease
from baseline of at least 57% in the eGFR, or death from kidney causes occurred in 2.9% of
patients in the finerenone group and in 3.8% in the placebo group (HR=0.77; 95% CI: 0.60 to
0.99).

Lastly, the FIDELITY study was a prespecified pooled analysis from FIDELIO-DKD and
FIGARO-DKD aimed to provide more robust estimates of finerenone efficacy and safety
across the spectrum of patients with CKD and T2D. This study included a total of 13171
subjects and showed that patients receiving finerenone had a lower risk for the composite
cardiovascular outcome of time to cardiovascular death, nonfatal MI, nonfatal stroke or
hospitalization for HF (HR=0.86; 95%CI: 0.78-0.95) and the composite kidney outcome of
time to first onset of kidney failure, sustained eGFR decrease >57% or renal death (HR=0.77;
95%CI: 0.67-0.88). Among the components of the kidney outcome, a 20% reduction in the
risk for ESKD (HR=0.80; 95%CI: 0.64-0.99) was noted.

Recommendation 4.5. We suggest maintaining a protein intake of 0.6-0.8 g/kg (weight)/day for
patients with diabetes and CKD not treated with dialysis (Table S4.12).
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Strength of recommendation: 2C.

Rationale: Early animal studies demonstrated that high protein intake contributes to the
development of increased intraglomerular pressure and glomerular hyperfiltration, which in
turn leads to tubulointerstitial damage and glomerulosclerosis®’. On this basis, reduced dietary
protein intake has been demonstrated to reduce glomerular hyperfiltration and slow progression
of CKD compared to a standard dietary protein intake of 0.8 g/kg/day®®'%. However, these
studies mainly included patients with advanced CKD and subjects without diabetes'?!, while
there is a lack of clinical studies that compare different levels of protein content in the diet in
patients with diabetes and CKD. Although two meta-analyses show a small beneficial impact
of LPD on eGFR decline!®*!%, the high heterogeneity of the studies (type of diabetes, stages
of CKD, types of interventions, duration, and adherence to recommendations) does not make
it possible for strong recommendations to be made. Thus, we consider it advisable to apply the
KDIGO guidelines regarding daily protein intake to patients with diabetes and CKD not
receiving dialysis (0.6-0.8 g/kg/day), whereas a dietary protein intake > 1.2 g/kg body weight
per day should be advised for diabetic CKD patients receiving dialysis'®.

Lastly, it is important to note the potential dangers of an excessive reduction in protein intake
in people with diabetes to less than 0.6 g/kg/day. This protein restriction may result in a
decrease in quality of life, increasing risk for episodes of hypoglycemia, inadequate weight loss
and malnutrition.

Table 4 summarizes the key points concerning the management of T2D patients with CKD.
Chapter 5: Antiplatelet or anticoagulant therapy in people with diabetes and CKD

Recommendation 5.1. Patients with TID or T2D and CKD with established atherosclerotic
cardiovascular disease should be treated with low-dose aspirin (75-100 mg/day) for secondary
prevention.

Strength of recommendation: 1B.

Recommendation 5.2. Dual antiplatelet therapy (with low-dose aspirin and a P2Y 12 inhibitor)
is recommended after acute coronary syndrome or percutaneous coronary intervention,
followed by single antiplatelet therapy with a duration determined by a multidisciplinary team
based on the benefit-risk profile.

Strength of recommendation: 1B.
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Recommendation 5.3. In patients with T1D or T2D and CKD and a previous non-cardioembolic
ischemic stroke or transient ischemic stroke, the long-term use of antiplatelet therapy to reduce
the risk of recurrent stroke is recommended.

Strength of recommendation: 1C.

Recommendation 5.4. Dual antiplatelet therapy (with low-dose aspirin and a P2Y 2 inhibitor)
after acute non-cardioembolic ischemic stroke/transient ischemic attack in patients with T1D
or T2D and CKD followed by single antiplatelet therapy should be considered.

Strength of recommendation: 2C.

Recommendation 5.5. There is no clear evidence of a favorable benefit-risk profile of low-dose
aspirin for primary prevention of atherosclerotic cardiovascular disease in patients with T1D
or T2D and CKD stage 3 or higher to recommend its prescription.

Strength of recommendation: 2C.

Rationale: Low-dose aspirin (75-100 mg/day) should be prescribed for secondary prevention
of atherosclerotic cardiovascular disease among patients with diabetes and CKD and
atherosclerotic cardiovascular disease, according to all guidelines and the available evidence '
10 The recent post hoc analysis of the ADAPTABLE trial among the subset of patients with
diabetes showed that there were no differences in terms of efficacy and safety of low dose (81
mg/day vs. 325 mg/day) or type (enteric-coated vs. uncoated) of aspirin, although a reduction
in bleeding with enteric-coated aspirin could not be excluded. In this study, patients with
diabetes showed a higher risk of bleeding than nondiabetics, although no subanalysis according
to the baseline kidney function was reported'!°.

Dual antiplatelet therapy (low-dose aspirin plus a P2Y12 inhibitor) is recommended for patients
after acute coronary syndrome or percutaneous coronary intervention as per clinical
guidelines**°. However, the optimal duration of dual antiplatelet therapy in patients with
diabetes and CKD, especially among those with advanced CKD (eGFR < 30 ml/min/1.73 m2),
needs to be carefully evaluated as they are at higher risk of bleeding!!""!!2. Patients with
diabetes and CKD and reduced eGFR experience a higher risk of cardiovascular events after

acute coronary syndrome or percutaneous coronary intervention!!!:113-115

, as well as a higher
risk of bleeding! !> ‘but few trials have analyzed the efficacy and safety of dual antiplatelet
therapy in this population. In a post hoc analysis of the PLATO (Platelet Inhibition and Patient
Outcomes) trial, which randomized patients with acute coronary syndrome to ticagrelor versus

clopidogrel, ticagrelor reduced the incidence of the composite primary endpoint
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(cardiovascular death, myocardial infarction, or stroke within twelve months) consistently
across subgroups of patients with diabetes and/or CKD, but with an increased absolute risk
reduction in DM+/CKD+, while there was no increased risk of major bleeding with ticagrelor
compared to clopidogrel in the subgroup of patients with DM+/CKD+!1

of the GLOBAL-LEADERS trial, the effects of one-month dual antiplatelet therapy followed

.In a post hoc analysis

by 23-month ticagrelor monotherapy versus twelve-month dual antiplatelet therapy followed
by twelve-month aspirin alone were analyzed according to DM/CKD status in patients
undergoing percutaneous coronary intervention. Among patients with DM+/CKD+, ticagrelor
monotherapy was not associated with lower rates of all-cause death, new Q-wave myocardial
infarction, or major bleeding complications. Nonetheless, it was associated with lower rates of
the patient-oriented composite endpoint (composite of all-cause death, any stroke, site-reported
myocardial infarction, and any revascularization), and net adverse clinical events (a
combination of patient-oriented composite endpoint with Bleeding Academic Research
Consortium type 3 or 5 bleeding events). However, the authors stated that these findings should
be considered hypothesis-generating!'®. In a post hoc analysis of the Ticagrelor with Aspirin
or Alone in High-Risk Patients after Coronary Intervention (TWILIGHT) trial, after three-
month dual antiplatelet therapy with ticagrelor and aspirin post-percutaneous coronary
intervention, event-free patients were randomized to either aspirin or placebo in addition to
ticagrelor for twelve months. The authors concluded that in DM+/CKD+ patients, ticagrelor
monotherapy reduced the risk of bleeding without significantly increasing ischemic events
compared to ticagrelor plus aspirin. However, this population had numerically higher rates of
ischemic events!!'*. Similarly, the Effect of Ticagrelor on Health Outcomes in Diabetes Mellitus
Patients Intervention Study (THEMIS) trial found that in patients with stable coronary artery
disease and DM but no history of myocardial infarction or stroke, combining ticagrelor with
aspirin lowered ischemic event risks. Nonetheless, an increase in bleeding complications offset
this benefit. Despite the lack of interaction by eGFR, patients with reduced eGFR tended to
derive lower benefits in terms of efficacy and an increased risk of bleeding!'®. In the subgroup
of patients from the THEMIS trial who had undergone previous percutaneous coronary
intervention, the combination of ticagrelor and aspirin was found to have a net clinical benefit.
However, despite no significant interaction, the benefits were lower among those with CKD
stage 3 or higher!!”. In the Prevention of Cardiovascular Events in Patients With Prior Heart
Attack Using Ticagrelor Compared to Placebo on a Background of Aspirin-Thrombolysis In
Myocardial Infarction 54 (PEGASUS-TIMI 54) trial, adding ticagrelor to aspirin reduced the

risk of recurrent ischemic events, including cardiovascular and coronary heart disease death in
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patients with DM and prior myocardial infarction, but the combination was also associated
with a higher risk of TIMI major bleeding!'®, and no subanalysis was performed on kidney
function. In the CHARISMA trial, patients with established atherosclerotic cardiovascular
disease (symptomatic) or multiple risk factors for atherosclerotic disease (asymptomatic), but
without active acute coronary syndrome, were randomly assigned to receive either clopidogrel
plus aspirin or placebo plus aspirin. Patients with diabetes and nephropathy who received
clopidogrel did not have an increased risk of bleeding, but they experienced a significantly
higher risk of CV and overall mortality compared to the placebo group. This suggests that
clopidogrel may be harmful in patients with diabetes and CKD'!°.

Similarly, in stroke prevention guidelines among patients with a recent non-cardioembolic
stroke/transient ischemic attack, the dual antiplatelet therapy strategy with aspirin and
clopidogrel is recommended for 21 days, while dual antiplatelet therapy for longer than three
months is discouraged'?®!9":120_ In The Acute Stroke or Transient Ischemic Attack Treated with
Ticagrelor and ASA for Prevention of Stroke and Death (THALES trial) among patients with
a mild-to-moderate acute non-cardioembolic ischemic stroke or transient ischemic attack who
were not undergoing intravenous or endovascular thrombolysis, the risk of the composite of
stroke or death within 30 days was lower with ticagrelor—aspirin than with aspirin alone,
however there were no differences in incidence of disability between the two groups and severe
bleeding was more frequent with ticagrelor. Furthermore, in the analysis of subgroups, the
efficacy endpoint appeared to be negligible among patients with diabetes, and no analysis was
performed on eGFR!?!,

Concerning the long-term secondary prevention of ischemic stroke in patients with diabetes
and CKD, we found no evidence from randomized controlled trials, and we suggest following
the guidelines for the general population recommending the use of antiplatelet agents to reduce
the risk of stroke recurrence!?®1%7,

Although some guidelines state that aspirin may be considered for primary prevention among
high-risk individuals including patients with DM, based on the higher risk of atherosclerotic
cardiovascular disease>*>, this should be balanced against their increased risk for bleeding,
including platelet dysfunction associated with reduced eGFR!*2, The ASCEND (A Study of
Cardiovascular Events iN Diabetes) trial randomized patients with diabetes and no evident
cardiovascular disease to 100 mg daily aspirin or placebo. During a mean follow-up of 7.4
years, there was a significant 12% reduction in the primary efficacy endpoint but an increase
in major bleeding events in the aspirin group, where most cases were gastrointestinal and others

extracranial bleeding. Thus, it was concluded that the absolute benefits were largely
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counterbalanced by the bleeding hazard, with a number needed to treat and needed to harm
(NNT/NNH) ratio of 0.8'2. However, no post hoc analysis of this study stratified by the
presence of CKD has been reported. Among patients with diabetes and CKD, there is no strong
evidence for a favorable benefit-risk profile from results in post hoc analysis of randomized
controlled trials. The Japanese Primary Prevention of Atherosclerosis With Aspirin for
Diabetes (JPAD) trial was a prospective, randomized, open-label trial that enrolled patients
with T2D without a history of atherosclerotic cardiovascular disease (n=2539). The primary
endpoint was a composite of sudden death: death from coronary, cerebrovascular and aortic
causes; nonfatal acute myocardial infarction; unstable angina; newly developed exertional
angina; nonfatal ischemic and hemorrhagic stroke; transient ischemic attack; or nonfatal aortic
and peripheral vascular disease. After adjusting several variables, low-dose aspirin did not
significantly reduce the primary endpoint in patients with an eGFR <60 ml/min/1.73 m? '*4,
which was confirmed in the ten-year follow-up of the study (JPAD2!%%) in the subset of patients
with an eGFR <60 ml/min/1.73 m?. However, it increased the risk of gastrointestinal bleeding
in the whole population. More recently, the International Polycap Study 3 (TIPS-3) randomized
patients to aspirin (75 mg/day) or placebo in primary prevention, although aspirin did not
reduce the rate of cardiovascular death, myocardial infarction, or stroke in the whole
population. Patients with diabetes and those with eGFR < 60 ml/min/1.73 m? tended to show a
benefit (although the p for interaction was nonsignificant, as the number of patients with
reduced eGFR was only 17.2% of the population and no post hoc analysis was conducted on
patients with diabetes and reduced eGFR)!'?!?", Therefore, there is limited evidence for the
benefit of low-dose aspirin in terms of efficacy and safety for the primary prevention of
atherosclerotic cardiovascular disease in patients with diabetes and CKD stage 3 or higher.
One limitation of these studies is that patients with advanced CKD or on dialysis were
excluded, limiting the generalization of the results to this population.

According to the new 2024 American Diabetes Association (ADA) guidelines, the combination
of aspirin plus low-dose rivaroxaban should be considered in patients with diabetes and stable
coronary artery disease and/or peripheral artery disease and low bleeding risk to prevent major
adverse limb and cardiovascular events!® based on the positive results of the COMPASS
(patients with diabetes subgroup)'*® and VOYAGER-PAD'? trials, despite the higher risk of
bleeding with this combination. However, no data on efficacy and safety among patients with
diabetes and CKD stage 3 or higher have been reported. Still, no interaction in terms of
effectiveness and safety by reduced eGFR or diabetes status was observed in the original

COMPASS trial'®, but there was a tendency to a lower benefit in patients with diabetes, as
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well as a higher risk of bleeding among patients with diabetes and patients with reduced eGFR
in the VOYAGER PAD trial'®. Furthermore, patients with CKD stage 5 or 5D were excluded
from these trials, limiting the extrapolation of the results to this subgroup of patients with

diabetes and CKD.

Recommendation 5.6. Patients with T1D or T2D and CKD with non-valvular atrial fibrillation
should preferably be treated with direct oral anticoagulants versus vitamin K antagonists in
patients with CKD stages 1-4 (dabigatran up to stage 3b).

Strength of recommendation: 1B.

Rationale: Atrial fibrillation is the most common arrhythmia worldwide and substantially
increases the risk of stroke and thromboembolic events'*!. Both DM and CKD are associated
with an increased risk of developing atrial fibrillation as compared to the general population!3!-

133 Furthermore, the presence of DM and/or CKD in patients with atrial fibrillation increases

134-137 137,138

the risk of thromboembolic events , as well as mortality and bleeding risks
The most common score used to estimate the thromboembolic risk and indication for oral
anticoagulation is the CHA,DS>-VASc!*!, and DM is one of the score items, therefore most
patients with diabetes and CKD will indicate oral anticoagulation. The risk of bleeding under
anticoagulation is usually estimated with the HAS-BLED score that includes kidney
dysfunction as an item!3!.

There are currently two classes of commercially available oral anticoagulants: vitamin K
antagonists (warfarin, acenocoumarol, etc.) and direct oral anticoagulants (apixaban,
rivaroxaban, edoxaban, and dabigatran). CKD affects the bioavailability and pharmacokinetics
of direct oral anticoagulants since they are all, at least partially, excreted by the kidneys (the
renal clearance of dabigatran is around 80%, of edoxaban 50%, of rivaroxaban 33%, and of
apixaban 27%) and may require dose adjustments in patients with reduced eGFR. Its indication
is not recommended in patients with CKD stage > 4 (dabigatran) or CKD stage 5 (edoxaban,

rivaroxaban, or apixaban)'®’

. No clinical trials evaluated its use in patients with diabetes and
CKD. However, post hoc analysis or metanalysis of RCTs has demonstrated the efficacy and
safety of direct oral anticoagulants versus vitamin K antagonists in patients with diabetes and
the CKD population, and both metanalyses found a lower risk of thromboembolic events,
intracerebral hemorrhage and death, with similar risk in major bleeding versus vitamin K
antagonists until advanced stages of CKD!37:140,

Furthermore, vitamin K antagonists show a shorter time in therapeutic range in CKD that

worsens as the disease progresses, which is associated with a greater risk of thromboembolic
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and hemorrhagic events!?*!#!

. In addition, data derived from RCTs with dabigatran and
rivaroxaban suggest that direct oral anticoagulants could have a benefit in terms of reducing
the progression of CKD3**°, In CKD stages 5 and 5D, direct oral anticoagulants and vitamin
K antagonists are not recommended!®! because the efficacy and safety in this population are
based on a scarce number of RCTs and guidelines give no clear recommendations in this
setting!®. Furthermore, direct oral anticoagulants are not indicated in patients with valvular

arrhythmias and/or heart valve prostheses'3!.

Recommendation 5.7. Patients with T1D or T2D and CKD with venous thromboembolism
should preferably be treated with direct oral anticoagulants over vitamin K antagonists in
patients with CKD stages 1-4 (dabigatran up to stage 3b).

Strength of recommendation: 2C.

Rationale: Venous thromboembolism, which includes deep vein thrombosis and pulmonary
embolism (PE), is also an indication of anticoagulation142’143. There is an increased risk of
venous thromboembolism both in patients with diabetes!** as well as in those with CKD'#,
where the risk of venous thromboembolism increases as kidney function declines!®.
Furthermore, diabetes mellitus and CKD are risk factors for recurrent venous
thromboembolism***. Among deep vein thrombosis, unprovoked deep vein thrombosis refers
to venous thrombosis in the absence of identifiable risk factors. Similarly, provoked deep vein
thrombosis occurs in the presence of such risk factors, which can be further classified as
transient or persistent. The provoked or unprovoked nature of deep vein thrombosis, as well as
the chronicity of any provoking risk factors (transient or persistent), has significant prognostic
and treatment implications, as recurrence risk and anticoagulation regimens differ
accordingly!#?. Deep vein thrombosis requires anticoagulation with unfractionated heparin,
fondaparinux, low molecular weight heparins, direct oral anticoagulants, or vitamin K
antagonists. Among direct oral anticoagulants, apixaban and rivaroxaban can be started without
initial parenteral anticoagulation'#?,

Among patients with pulmonary embolism, those with high risk require treatment with
unfractionated heparin in the acute phase. Nonetheless, among those with intermediate or low
risk when oral anticoagulation is indicated, a direct oral anticoagulant (dabigatran, rivaroxaban,
apixaban, or edoxaban) is preferred over vitamin K antagonists*!. Direct oral anticoagulants
provide similar efficacy and a lower risk of major bleeding and intracranial hemorrhage or fatal
bleeding than low molecular weight heparins and vitamin K antagonists; the benefit was also

146,147

observed in the population of reduced creatinine clearance and although the trials were
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performed in patients with creatinine clearances up to 25-30 ml/min/1.73m?, there is evidence
for some of them of its safety in patients with creatinine clearances up to 15 ml/min/1.73m? 48,
However, direct oral anticoagulants are not recommended in patients with venous
thromboembolism and advanced CKD, or antiphospholipid syndrome, or who are pregnant or
lactating '3,

The optimal duration of oral anticoagulation will depend on the type of deep vein thrombosis
(provoked or unprovoked), the duration of the risk factor (transient or persistent), and the risk

of recurrence of venous thromboembolism!4>!**, However, no data on patients with diabetes

and CKD and reduced eGFR were found in this review.

Conclusions

Patients with diabetes and CKD should be treated according to the most up-to-date
recommendations.

Most of this guideline is based on high-quality evidence. Especially for pharmacological
treatments, many data from randomized clinical trials have been evaluated.

The main limitations of this guideline are that research in the field of diabetes is still active and
additional data on existing and novel approaches are awaited. Another limitation is that we
have not covered the chapter on dyslipidemia or pregnancy, as this was not foreseen in the
initial approach, so we recommend referring to the published guidelines of other scientific
societies. In addition, high cost and other resource constraints in health systems will limit the
application of some recommendations across individuals and populations.

Clinical practice guidelines will continue to evolve. It is likely that new guidelines focused on
the diagnosis and treatment of people with diabetes and CKD will be needed in the near

future.
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Figure 1 — Drug therapy for metabolic control in patients with T2D and CKD
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Figure 2 — General management of patients with type 2 diabetes and chronic kidney disease

Figure 2. Chapter 4. Patients with diabetes and chronic kidney disease (CKD) should receive a
holistic approach to avoid cardiovascular complications. This approach should consider
lifestyle changes focused on nutrition with special attention to weight control, regular physical
exercise, and smoking cessation, adding the use of first-line drugs, according to the clinical
characteristics of each patient and prioritizing those with proven benefit from the cardiorenal
point of view. Glycemic control is based on insulin therapy in type 1 diabetes mellitus (T1DM)
and a combination of metformin and sodium-glucose cotransporter 2 inhibitors (SGLT21) for
type 2 diabetes mellitus (T2DM). Metformin can be used when the estimated glomerular
filtration rate (eGFR) is greater than 30 ml/min per 1.73 m2, adjusting the metformin doses
when eGFR would be between 30-45 ml/min per 1.73 m?. iSGLT?2 should be initiated when

the eGFR is greater than 20 ml/min per 1.73 m2 and continued until starting treatment with
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dialysis or transplant. Angiotensin-converting enzyme inhibitors (ACEi) or angiotensin II
receptor blockers (ARBs) should be first-line drugs for hypertension when albuminuria is
present. Otherwise, dihydropyridine calcium channel blockers (CCBs) or a diuretic may also
be considered. All three classes are often required to achieve blood pressure (BP) goals.
Adequate control of lipids with different pharmacological groups is crucial, and the use of
statins is recommended for most patients with TIDM or T2DM and CKD.

Glucagon-like peptide receptor agonists (GLP-1 RA) are the preferred hypoglycemic
medications for people with T2DM when metabolic control objectives cannot be achieved with
metformin and SGLT2i. A nonsteroidal mineralocorticoid receptor antagonist (ns-MRA) such
as finerenone may be added to the first-line treatment for cases with T2DM and high risks of
CKD progression and cardiovascular events, depending on the patient's albuminuria (>30
mg/g).

Depending on the patient's characteristics, different pharmacological groups increase the
therapeutic arsenal for improving the metabolic control of patients, including dipeptidyl
peptidase-4 inhibitors (DPP-4i), meglitinides, insulin, or thiazolidinediones (TZD). Other
additional therapies, such as steroidal mineralocorticoid receptor antagonists, may also be used
to achieve BP targets if potassium (K) levels allow it. Aspirin should generally be used for life
for secondary prevention in patients with established cardiovascular problems and may be
considered in primary prevention in those at high risk of atherosclerotic cardiovascular
problems (ASCVD).

Abbreviations: ACEi, angiotensin-converting enzyme inhibitors; ACR, albumin-creatinine
ratio; ARBs, angiotensin II receptor blockers; ASCVD, atherosclerotic cardiovascular disease;
BP, blood pressure; CCB, calcium channel blocker; CVD, cardiovascular disease; DPP-4i,
dipeptidyl peptidase-4 inhibitors; eGFR, estimated glomerular filtration rate; GLP-1 RA,
glucagon-like peptide-1 receptor agonist; MRA, mineralocorticoid receptor antagonist;
PCSKOi, proprotein convertase subtilisin/kexin type 9 inhibitor; RAS, renin-angiotensin

system; SGLT2i, sodium-glucose cotransporter-2 inhibitor; TZD, thiazolidinediones.
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Table 1 - Clinical questions and systematic review topics in the PICO format

Guideline Chapter 1 | Screening and diagnosis of diabetic kidney disease

Clinical question How and when is it recommended to screen for kidney disease in

people with diabetes?

Clinical question What are the criteria for referring people with diabetes to a
nephrologist?
Clinical question When is a kidney biopsy indicated in people with diabetes and

kidney disease?

Population Adults with CKD (G1-G5, G5D) and diabetes (T1D and T2D)

Study design RCT, studies that used a pre/post or case-control design, prospective
and retrospective studies (cohorts or registry), and systematic

reviews and guidelines from other societies

Guideline Chapter 2 | Metabolic control in people with diabetes and CKD

Clinical question In patients with T1D or T2D and CKD, what are the effects of
glucose-lowering medication on clinically relevant outcomes and

clinically relevant harms?

Population Adults with CKD (G1-G5, G5D, G1T-G5T) and diabetes (T1D or
T2D)
Intervention Older therapies—metformin, sulfonylureas, or thiazolidinediones

More recent therapies—alpha-glucosidase inhibitors, GLP-1 RA,
DPP-4 inhibitors, SGLT2i1
In T1D: different types of insulin

Comparator Standard of care/placebo

Outcomes Critical and important outcomes: mortality (all causes),
cardiovascular death, death from kidney causes, need for initiation
of RRT, doubling of serum creatinine, new onset of albuminuria >
300 mg/g, kidney composite, major adverse cardiovascular events,
heart failure, myocardial infarction, stroke, treatment dropouts due
to adverse effects, serious adverse effects, hyperkalemia, HbAlc

(%), eGFR, % change from baseline uACR, diabetic retinopathy

progression, diabetic ketoacidosis, urinary tract infections,
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gastrointestinal adverse effects, hypoglycemia, amputations,

fractures.
Study design RCT
Guideline Chapter 3 | Blood pressure control in people with diabetic kidney disease

Clinical question

In patients with T1D or T2D and CKD, what is the target blood

pressure levels?

Population Adults with CKD (G1-G5, G5D, G1T-G5T) and diabetes (T1D or
T2D)

Intervention Intensive blood pressure control

Comparator Standard blood pressure control

Outcomes Critical and important outcomes: systolic and diastolic blood
pressure, need for initiation of RRT, doubling of serum creatinine,
eGFR, uACR, mortality (all causes), cardiovascular death, heart
failure, myocardial infarction, hyperkalemia and treatment dropouts
due to adverse effects.

Study design RCT

Clinical question

In patients with T1D or T2D and CKD, what are the effects of
different therapies for hypertension on clinically relevant outcomes

and clinically relevant harms?

Population Adults with CKD (G1-G5, G5D, G1T-G5T) and diabetes (T1D or
T2D)

Intervention Possible therapies: ARBs, ACEi, nonsteroidal MRA, aliskiren

Comparator Other therapies/standard of care/placebo

Outcomes Critical and important outcomes: systolic and diastolic blood
pressure, need for initiation of RRT, doubling of serum creatinine,
eGFR, uACR, mortality (all causes), cardiovascular death, heart
failure, myocardial infarction, hyperkalemia and treatment dropouts
due to adverse effects.

Study design RCT

Guideline Chapter 4 | Treatment targeting progression of CKD in people with diabetic

kidney disease
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Clinical question

In patients with T1D or T2D and CKD, what are the effects of
different therapies targeting progression of CKD on clinically

relevant outcomes and clinically relevant harms?

Population

Adults with CKD (G1-GS5, G5D, G1T-G5T) and diabetes (T1D or
T2D)

Intervention

Possible therapies: ARBs, ACEi, steroidal and nonsteroidal MRA,
aliskiren, SGLT2i, GLP1RA, GLP1 RA/GIP, DPP4i, pentoxifyline,

protein restriction

Comparator

Other therapies/standard of care/placebo

Outcomes

Critical and important outcomes: mortality (all causes),
cardiovascular death, death from kidney causes, need for initiation
of RRT, doubling of serum creatinine, new onset of albuminuria >
300 mg/g, kidney composite, major adverse cardiovascular events,
heart failure, myocardial infarction, stroke, treatment dropouts due
to adverse effects, serious adverse effects, hyperkalemia, HbAlc
(%), eGFR, % change from baseline uACR, diabetic retinopathy
progression, diabetic ketoacidosis, urinary tract infections,
gastrointestinal adverse effects, hypoglycemia, amputations,

fractures.

Study design

RCT

Guideline Chapter 5

Antiplatelet or anticoagulant therapy in people with diabetes and

CKD

Clinical question

In patients with T1D or T2D and CKD, what are the indications and
effects of antiplatelet or anticoagulant therapy on clinically relevant

outcomes and clinically relevant harms?

Population

Adults with CKD (G1-G5, G5D, G1T-GS5T) and diabetes (T1D or
T2D)

Intervention

Antiplatelet (acetylsalicylic acid, phosphodiesterase inhibitors:
dipyridamole and cilostazol, and P2Y12 inhibitors: clopidogrel,
prasugrel and ticagrelor) and anticoagulant therapy (acenocoumarol,

warfarin, apixaban, rivaroxaban, edoxaban and dabigatran)

Comparator

Placebo/other therapy
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Outcomes Critical and important outcomes: mortality (all causes),
cardiovascular death, death from kidney causes, myocardial
infarction, stroke, treatment dropouts due to adverse effects, serious

adverse effects, hemorrhage.

Study design RCT
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Table 2 - Studies with SGLT?2i in patients with T2D and CKD

Trials Year | SGLT2i | Patient | Numb | HbA1C | CV outcome Kidney outcome
of populat | erof | (%
com ion patien | reducti SGLT2i HR SGLT2i | HR
pleti ts; on) vs. placebo | (95%CI) Vs. (95%CI)
on media group placebo
n group
follow
up
EMPA | 2015 | Empaglif | T2D 7020 |0.24% | MACE 10.5 vs. 0.86 (Post hoc) 16.2vs. |0.61
REG* lozin (10 | and CV | 3.1 (95% 12.1% (0.74— Incident or 23.6% (0.55-
/25 mg) disease | years | CI, 0.99) worsening 0.69)
0.40 to nephropathy
0.08) or CV death
HF or CV 5.7 vs. 0.66 Incident or 12.7 vs. 0.61
death 8.5% (0.55—- worsening 18.8% (0.53-
(excluding 0.79) nephropathy 0.7)

fatal stroke)
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CV death 3.7vs.5.9 |0.62 Doubling of | 1.5 vs. 0.56
(0.49- serum 2.6% (0.39-
0.77) creatinine 0.79)
Initiation of | 0.3 vs. 0.45
kidney 0.6% (0.21-
replacement 0.97)
therapy
CANVA | 2017 | Canaglifl | T2D 10142 MACE 26.9 vs. 0.86 (0.75 | Progression 89.4vs. |0.73
Si49 ozin and 2.6 31.5% -0.97) of 128.7 (0.67-
(100,300 | high years albuminuria | per 1000 | 0.79)
mg) Cv patient
disease years
risk Hospitalizati | 5.5 vs. 0.67 Sustained 5.5 vs. 0.60
on for HF 8.68 per (0.52- 40% 9.0 0.47-
1000 0.87) reduction in 0.77)
patients/ye eGFR, need
ar for kidney
replacement
therapy, or
death from

kidney causes
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DECLA | 2018 | Dapaglifl | T2D 17160 | 0.42%; | MACE 8.8 vs. 0.93 >40% 43 0.76
RE- 0zin and 4.6 95% 9.4% (0.84- reductionin | VS5.6% | (0.67 -
TIMI58? (10mg) |=>=1CV |years | confide 1.03) eGFR, ESKD 0.87).
> disease nce > 90 days,
risk interval (dialysis,
factor [CI], sustained
0.40to | CV deathor |4.9vs. 0.83 (0.73 | eGFR <15
0.45). hospitalizatio | 5.8% -0.95) ml/min/1.73
n for HF m?2, or
kidney
transplantatio
n), or
renal/CV
death
CREDE | 2019 | Canaglifl | T2DM | 4401 MACE 9.9 vs. 0.80 Doubling of | 11.1vs. |0.70
NCE* 0zin and 12.2% (0.67— serum 15.4% (0.59—
(100 mg) | CKD 0.95) creatinine, 0.82)
ESKD
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HF or CV
death

8.1 vs.
11.5%

0.69
(0.57-
0.83)

(dialysis,
kidney
transplantatio
n, or
sustained
eGFR < 15
ml/min/1.73
m2), or
renal/CV
death

DAPA-
CKD*

2020

Dapaglifl
0zin

(5/10mg)

CKD
(T2D
and
nondiab

etics)

4304
2.4

years

-0.9
[95%
CIl-
1.5,
0.3])

Death CV
causes or
hospitalizatio

n for HF

4.6 vs.
6.4%

0.71 (0.55
-0.92)

Decline in e-
GFR of at
least 50%,
ESKD, or
death from
kidney or CV

causes

9.2 vs.
14.5%

0.61
(0.51 -
0.72)
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Sustained 6.6 vs. 0.56
decline in the | 11.3% 0.45 -
eGFR of at 0.68)
least 50%,
ESKD, or
death from
kidney causes
EMPA- | 2022 | Empaglif | CKD 6609 | 44.52 Hospitalizati | 4 vs. 4.6% | 0.84 ESKD, a 4.9 vs. 0.73
kidney50 lozin (T2D mml/m | on for HF or (0.67- sustained 6.6% (0.59—
(10 mg) | and mol cardiovascula 1.07) decline in 0.89)

Earl nondiab (0.14) r death eGFR to

y etics) VS. Occurrences | No. of 0.86 <10ml/min/1.

stop 44.90 of events/100 | (0.78— 73m?2, renal

due mmol/ | hospitalizatio | patient- 0.95) death, or a

to mmol | ns from any | year sustained

evid 0.14) cause 24.8 vs. decline of

ence Absolut 29.2 >40% in

of e Death from 4.5 vs. 0.87 eGFR from

effic differen | any cause 5.1% (0.70— randomizatio

ienc ce -0.39 1.08) nor

y
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(-0.77,
-0.01)

Cardiovascul

ar death

CKD: chronic kidney disease; CV: cardiovascular; eGFR: estimated glomerular filtration rate; ESKD: end-stage kidney disease; HF: heart failure;

MACE: major adverse cardiovascular events, T2D: type 2 diabetes
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Table 3 - Randomized clinical trials with GLP1RA in patients with T2D and CKD

N Drug Dose HbAlc MACE-3 |Composite Worsening
decrease kidney outcome | of kidney
including function
albuminuria >
300 mg/g
ELIXA!0 6068 Lixisenatide | 20 pg per |0.27 (0.31 | 1.02 (0.89 | 0.84 (0.68 — 1.16 (0.74
day -0.22) - 1.17) 1.02) - 1.83)
LEADER ! 9340 Liraglutide |1.8 mg |0.40 (0.45 [0.87 (0.78 |0-78 (0.67 - 0.89 (0.67
perday |-0.34) -0.97) 0.92) -1.19)
SUSTAIN-6° |3297 Semaglutide | 1 mg per | 1.1 (1.2- |0.74 (0.58 | 0.64 (0.46 - 1.28 (0.64
SC week 0.9) -0.95) 0.88) -2.58)
EXSCEL'>? 14752 Exenatide |2 mg per {0.53 (0.57 [0.91 (0.83|0.88 (0.76 - 0.88 (0.74
week - 0.50) - 1.00) 1.01) -1.05)
HARMONY | 9463 Albiglutide |30 or 50 |0.52(0.58 [0.78 (0.68 |- -
OUTCOMES”’ mg per |- 0.45) -0.90)
week
REWIND™® 9901 Dulaglutide |1.5mg |0.61 (0.58 [0.88 (0.79 |0.85 (0.77 - 0.70 (0.57
per week |- 0.65) -0.99) 0.93) -0.85)
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PIONEER 6** |3183 Semaglutide | 14 mg 1(1.2- 0.79 (0.57 | - -
oral perday |0.9) —1.11)

FLOWY 3533 Semaglutide | 1 mg per |0.81 (0.9 - |0.82 (0.68 | 0.79 (0.66 - 0.73 (0.59
sc week 0.72) -0.98) 0.94) -0.89)
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Table 4 - Key points summarizing treatment for metabolic control in patients with T2D and CKD

1. SGLT-2i are antihyperglycemic drugs with proven cardiovascular and kidney protective effects in patients with T2DM, CKD and CHF.

2. GLPIRA are antihyperglycemic drugs that have also shown kidney benefit in patients with CKD and T2DM.

3. The rest of the pharmacologic classes (including metformin) have not conclusively shown a reduction in kidney events in patients with
DM2.

4. The recommended SGLT2i and GLP1RA are those that have demonstrated reduction of kidney events in clinical trials in DM?2 designed
with this objective (canagliflozin, dapagliflozin, empagliflozin and semaglutide).

5. SGLT2i have a weak antihyperglycemic effect with reduced eGFR, so their combination with other therapeutic classes (preferably with
GLP-Ira) is recommended in patients with CKD G3A onwards.

6. GLP-1RA maintains its antihyperglycemic efficacy in patients with advanced CKD.

7. 1If patients do not have adequate glycemic control with the SGLT2i/GLP1RA combination (or either contraindication or intolerance to any
of them), metformin will be prescribed, as long as GFR>30. DPP4i are an alternative with a weak antihyperglycemic effect in patients with
contraindications or intolerance to GLP-1RA.

8. Tirzepatide, a dual GLP-1/GIP agonist, is the drug that has demonstrated the greatest antihyperglycemic efficacy in patients with T2DM
so far and may be an alternative to GLP-1ra in patients with CKD to improve glycemic control, although there are still no studies published
with kidney endpoints and this drug has not yet been approved by the FDA.

9. GLPIRA, DPP4i and tirzepatide do not have an additive or synergistic effect, so they should not be prescribed simultaneously.

10. If patients require insulin, basal insulin therapy with insulin analogs is recommended, due to the lower risk of hypoglycemia. In a CV safety
trial (DEVOTE), insulin degludec showed a lower risk of severe hypoglycemia versus glargine U100 in patients with DM2 and high CV
risk (including patients with CKD).
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Appendix 1. Search strategies

Search dates: last update: 11/7/2023

Table S1. Search strategies for systematic review topics

Guideline Chapter 1

Screening and diagnosis of diabetic kidney disease

Search
strategy-
MEDLINE

1 Diabetes Mellitus/

2 exp Diabetes Mellitus, Type 2/

3 Diabetic Nephropathies/

4 diabetS.tw.

5 (niddm or iddm).tw.

6 or/1-5

7 ((screen* or check* or evaluat® or assess™* or test* or investiga® or scan* or
diagnos* or identificat* or recogni* or detect® or confirmat* or result* or
prognos* or judge*) adj3 (chronic kidney or chronic renal or CKF or CKD or
CRF or CRD or Renal Insufficiency or kidney disease*)).ab,ti.

8 6and 7

9 ((kidney or renal) adj3 biopsy):ab,ti,tw.

10 6and9

11 8or10

12 limit 11 to humans

13 limit 12 to yr="2000 -Current"
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Search
strategy-
CENTRAL

#1 MeSH descriptor Diabetes Mellitus, this term only

#2 MeSH descriptor Diabetes Mellitus explode all trees

#3 MeSH descriptor Diabetes Mellitus, Type 2 explode all trees

#H4 MeSH descriptor Diabetic Nephropathies explode all trees

#5 diabet*:ti,ab,kw

#6 (niddm or iddm or T2DM):ab,ti,kw

#7 (non insulin* depend*):ti,ab,kw

#8 (noninsulin* depend*):ti,ab,kw

#9 (noninsulin?depend*):ti,ab,kw

#10 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9

#11 screen* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#12 check* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD or
Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#13 evaluat® NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#14 assess®* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#15 test® NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD or

Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw
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#16 investiga® NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#17 scan®* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD or
Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#18 diagnos* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#19 identificat* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or
CRD or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#20 recogni* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#21 detect* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#22 confirmat* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or
CRD or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#23 result® NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD or
Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#24 prognos* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD
or Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#25 judge* NEXT (chronic kidney or chronic renal or CKF or CKD or CRF or CRD or
Renal Insufficiency or kidney disease* or kidney failure):ab,ti,kw

#26 #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20
OR #21 OR #22 OR #23 OR #24 OR #25

#27 (#10 AND #26)
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#28 ((kidney or renal) NEXT biopsy):ab,ti,kw

#29 (#10 AND #28)

#30 (#27 OR #29)

#31 with Cochrane Library publication date from Jan 2000 to Jan 2020, in
Cochrane Reviews, Trials, Clinical Answers, Editorials and Special collections

#32 MeSH descriptor Diabetes Mellitus, this term only

#33 MeSH descriptor Diabetes Mellitus explode all trees

#34 MeSH descriptor Diabetes Mellitus, Type 2 explode all trees

#35 MeSH descriptor Diabetic Nephropathies explode all trees

#36 diabet*:ti,ab,kw

#37 (niddm or iddm or T2DM):ab,ti,kw

#38 (non insulin* depend*):ti,ab,kw

#39 (noninsulin* depend*):ti,ab,kw

#40 (noninsulin?depend*):ti,ab,kw

Search Jan 2020 — 2739 citations retrieved; 101 relevant studies identified. Updated Jul 2023 search — 1366 citations retrieved, 20 relevant studies.

Guideline Chapter 2

Metabolic control in people with diabetes and CKD

Search
strategy-
MEDLINE

Kidney Diseases/

exp Renal Replacement Therapy/

Renal Insufficiency/
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4 exp Renal Insufficiency, Chronic/

5 dialysis.tw.

6 (haemodialysis or haemodialysis).tw.

7 (hemofiltration or haemofiltration).tw.

8 (haemodiafiltration or haemodiafiltration).tw.

9 (end-stage renal or end-stage kidney or endstage renal or endstage
kidney).tw.

10 (ESRF or ESKF or ESRD or ESKD).tw.

11 (chronic kidney or chronic renal).tw.

12 (CKF or CKD or CRF or CRD).tw.

13 (CAPD or CCPD or APD).tw.

14 (predialysis or pre-dialysis).tw.

15 or/1-14

16 exp diabetes mellitus/

17 exp Diabetes Mellitus, Type 2/

18 diabetS.tw.

19 Diabetic Nephropathies/

20 (niddm or iddm).tw.

21 or/16-20

22 exp Hypoglycemic Agents/

23 (glucose lowering and (therap$ or agent$ or drug$)).tw.

24 (hypoglycemic and (agent$ or drug$ or therap$)).tw.

25 (antidiabetS and (agentS or drug$ or therap$)).tw.

26 metformin.tw.

27 Thiazolidinediones/

28 (rosiglitazone or rivoglitazone or pioglitazone or troglitazone).tw.

29 glitazoneS$.tw.
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30 exp Sulfonylurea Compounds/

31 (glipizide or glimepride or gliclazide or glibenclamide or glyburide).tw.

32 insulin.tw.

33 (repaglinide or nateglinide or mitiglinide).tw.

34 Glucagon-Like Peptide 1/

35 glucagon-like peptide-1.tw.

36 Incretin mimeticS.tw.

37 (exenatide or pramlintide or liraglutide or taspoglutide or albiglutide or
lixisenatide or dulaglutide).tw.

38 alpha-Glucosidases/

39 alpha-glucosidase inhibitorS.tw.

40 (acarbose or miglitol or voglibose).tw.

41 Sodium-Glucose Transporter 2/

42 Sodium glucose co-transporter 2 inhibitorS.tw.

43 (canagliflozin or dapagliflozin or empagliflozin or remogliflozin or sergliflozin
or tofogliflozin or ipragliflozin or ertugliflozin or luseogliflozin or
sotagliflozin).tw.

44 Dipeptidyl-Peptidase IV Inhibitors/

45 ddp iv inhibitorS.tw.

46 (sitagliptin or vildagliptin or saxagliptin or linagliptin or alogliptin or
gemigliptin or anagliptin or teneligliptin or dutogliptin).tw.

47 or/22-46

48 randomized controlled trial.pt.

49 controlled clinical trial.pt.

50 randomi?ed.ab,ti.

51 drug therapy.fs.

52 randomly.ab,ti.

53 trialS.ab,ti.

54 groupS.ab,ti.
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55 or/48-54

56 Meta-analysis.pt.

57 exp Meta-analysis/

58 exp Meta-analysis as topic/

59 (meta analy$ or metaanaly$ or meta?analyS).tw,ot.
60 mo.fs.

61 prognoss.tw.

62 predictS.tw.

63 course.tw.

64 exp survival analysis/

65 or/56-64

66 55 or 65

67 (comment or editorial or historical-article or cohort study).pt.
68 66 not 67

69 15 and 21 and 47 and 68

70 exp Blood Glucose/

71 exp Hemoglobin A, Glycosylated/

72 Glycemic Index/

73 glycemic index.tw.

74 glycemic control$.tw.

75 glucose targetS.tw.

76 (glucose controlS or glucose lower$S or glucose levelS).tw.
77 tight glycemic.tw.

78 (tight adj2 glucoseS).tw.

79 or/70-78

80 15 and 21 and 47 and 68 and 79

81 69 or 80

#1 dialysis:ti,ab,kw

#2 h*emofiltration:ti,ab,kw
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Search
strategy-
CENTRAL

#3 h*emodiafiltration:ti,ab,kw

#H4 (end-stage renal or end-stage kidney or endstage renal or endstage
kidney):ti,ab,kw

#5 (ESRF or ESKF or ESRD or ESKD):ti,ab,kw

#6 (chronic kidney or chronic renal):ti,ab,kw

#H7 (CKF or CKD or CRF or CRD):ti,ab,kw

#8 (CAPD or CCPD or APD):ti,ab,kw

#9 (predialysis or pre-dialysis):ti,ab,kw

#10 MeSH descriptor Kidney Failure, Chronic, this term only

#11 MeSH descriptor Renal Replacement Therapy explode all trees

#12 MeSH descriptor Renal Insufficiency, Chronic explode all trees

#13 (#H1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12)

#14 MeSH descriptor Diabetes Mellitus, this term only

#15 MeSH descriptor Diabetes Mellitus explode all trees

#16 MeSH descriptor Diabetes Mellitus, Type 2 explode all trees

#17 MeSH descriptor Diabetic Nephropathies explode all trees

#18 diabet*:ti,ab,kw

#19 (niddm or iddm or T2DM):ab, ti,kw

#20 (non insulin* depend*):ab,ti,kw or (noninsulin* depend*):ab,ti,kw or
(noninsulin?depend*):ab,ti,kw or (non insulin?depend):ab, ti,kw

#21 (#14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20)

#22 MeSH descriptor Hypoglycemic Agents explode all trees

#23 MeSH descriptor Sulfonylurea Compounds explode all trees

#24 MeSH descriptor Dipeptidyl-Peptidase IV Inhibitors, this term only

#25 MeSH descriptor Glucagon-Like Peptide 1, this term only

#26 MeSH descriptor alpha-Glucosidases, this term only

#27 MeSH descriptor Sodium-Glucose Transporter 2, this term only

#28 glucose lowering and (therap* or agent® or drug*):ti,ab,kw in Clinical Trials

80
Page 80 of 181



#29 hypoglycemi* and (agent* or drug* or therap*):ti,ab,kw in Clinical Trials

#30 (antidiabet* and (agent™® or drug™ or therap*)):ti,ab,kw in Clinical Trials

#31 (insulin*):ti,ab,kw in Clinical Trials

#32 (metformin):ti,ab,kw in Clinical Trials

#33 (Rosiglitazone or Rivoglitazone or Pioglitazone or Troglitazone):ti,ab,kw in
Clinical Trials

#34 MeSH descriptor Thiazolidinediones, this term only

#35 (acarbose or miglitol or voglibose):ti,ab,kw in Clinical Trials

#36 (repaglinide or nateglinide or mitiglinide):ti,ab,kw in Clinical Trials

#37 (sitagliptin or vildagliptin or saxagliptin or linagliptin or alogliptin or
anagliptin or teneligliptin or gemigliptin or dutogliptin):ti,ab,kw in Clinical
Trials

#38 (glipizide or glimepride or gliclazide or glibenclamide or glyburide):ti,ab,kw
in Clinical Trials

#39 (canagliflozin or dapagliflozin or empagliflozin or remogliflozin or sergliflozin
or tofogliflozin or ipragliflozin or ertugliflozin or luseogliflozin or
sotagliflozin):ti,ab,kw in Clinical Trials

#40 (glucagon-like peptide-1):ti,ab,kw in Clinical Trials

#a1 (Incretin mimetic*):ti,ab,kw in Clinical Trials

#42 (alpha-glucosidase inhibitor*):ti,ab,kw in Clinical Trials

#43 (exenatide or pramlintide or liraglutide or taspoglutide or albiglutide or
lixisenatide or dulaglutide):ti,ab,kw in Clinical Trials

#44 | #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32
OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR
#42 OR #43)

#45 (#13 AND #21 AND #44)

#H46 MeSH descriptor Blood Glucose, this term only

#H47 MeSH descriptor Glycemic Index, this term only

#48 MeSH descriptor Hemoglobin A, Glycosylated, this term only

#49 (glycemic index):ti,ab,kw in Clinical Trials

81
Page 81 of 181



#50 (glycemic control*):ti,ab,kw in Clinical Trials
#51 (glucose target*):ti,ab,kw in Clinical Trials

#52 (glucos* near/3 management*):ti,ab,kw

#53 (glucose NEXT control*):ti,ab,kw in Clinical Trials

#54 (glucose NEXT lower*):ti,ab,kw in Clinical Trials

#55 (glucose NEXT level*):ti,ab,kw in Clinical Trials

#56 (tight NEXT glycemic):ti,ab,kw in Clinical Trials

#57 (tight NEAR/2 glucose*):ti,ab,kw in Clinical Trials

#58 (#46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55
OR #56 OR #57)

#59 (#13 AND #21 AND #45 AND #58)

#60 | #45 OR#59

with Publication Year from 2000 to 2023, with Cochrane Library publication
date from Jan 2000 to Jul 2023, in Trials
Search Jan 2020 — 4848 citations retrieved; 146 relevant studies identified. Updated Jul 2023 search — 2505 citations retrieved, 15 relevant studies.

Guideline Chapter 3 | Blood pressure control in people with diabetic kidney disease
Search 1 Diabetes Mellitus/

strategy- Diabetes Mellitus, Type 1/
MEDLINE exp Diabetes Mellitus, Type 2/
Diabetic Nephropathies/
diabetS.tw.

(niddm or iddm).tw.

or/1-6

Kidney Diseases/

exp Renal Replacement Therapy/
Renal Insufficiency/

exp Renal Insufficiency, Chronic/
dialysis.tw.
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13 (haemodialysis or haemodialysis).tw.

14 (hemofiltration or haemofiltration).tw.

15 (haemodiafiltration or haemodiafiltration).tw.

16 (end-stage renal or end-stage kidney or endstage renal or endstage
kidney).tw.

17 (ESRF or ESKF or ESRD or ESKD).tw.

18 (chronic kidney or chronic renal).tw.

19 (CKF or CKD or CRF or CRD).tw.

20 (CAPD or CCPD or APD).tw.

21 (predialysis or pre-dialysis).tw.

22 or/8-21

23 exp hypertension/

24 essential hypertension/

25 (antihypertensS or hypertensS).tw,kf.

26 exp blood pressure/

27 (blood pressure or bloodpressure).tw,kf.

28 or/23-27

29 ((belows$ or goal? or intensS or rigorous or standard or strictS or targetS or
tight$ or usual) adj4 (blood pressure or bp or dbp or diastolic or sbp or
systolic)).tw,kf.

30 ((goal? or intensS or rigorous or standard or strictS or target$ or tight$) adj3
(controlS or level? or treat$)).tw,kf.

31 ((bp or blood pressure) adj2 (lowerS or reducS)).tw,kf.

32 or/29-31

33 randomized controlled trial.pt.

34 controlled clinical trial.pt.

35 randomized.ab.

36 placebo.ab.

37 clinical trials as topic/

38 randomly.ab.

39 trial.ti.

40 or/33-39
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41 exp Antihypertensive Agents/

42 (antihypertensive adj2 (agent$ or drug$ or medicat$)).tw.

43 exp Adrenergic alpha-Antagonists/

44 (adrenergic adj1 alpha adjl antagonistS).tw.

45 ((adrenergic or alpha or receptor?) adj2 blockS).tw.

46 (alfuzosin or bunazosin or doxazosin or metazosin or neldazosin or prazosin
or silodosin or tamsulosin or terazosin or tiodazosin or trimazosin).tw.

47 exp Adrenergic beta-Antagonists/

48 (beta adj2 (adrenergic? or antagonist? or blockS or receptor?)).tw.

49 (acebutolol or adimolol or afurolol or alprenolol or amosulalol or arotinolol
or atenolol or befunolol or betaxolol or bevantolol or bisoprolol or
bopindolol or bornaprolol or brefonalol or bucindolol or bucumolol or
bufetolol or bufuralol or bunitrolol or bunolol or bupranolol or butofilolol or
butoxamine or carazolol or carteolol or carvedilol or celiprolol or cetamolol
or cloranolol or cyanoiodopindolol or cyanopindolol or deacetylmetipranolol
or diacetolol or dihydroalprenolol or dilevalol or epanolol or esmolol or
exaprolol or falintolol or flestolol iodopindolol or iprocrolol or isoxaprolol or
labetalol or landiolol or levobunolol or levomoprolol or medroxalol or
mepindolol or methylthiopropranolol or flusoxolol or
hydroxybenzylpinodolol or hydroxycarteolol or hydroxymetoprolol or
indenolol or iodocyanopindolol or metipranolol or metoprolol or moprolol
or nadolol or oxprenolol or penbutolol or pindolol or nadolol or nebivolol or
nifenalol or nipradilol or oxprenolol or pafenolol or pamatolol or penbutolol
or pindolol or practolol or primidolol or prizidilol or procinolol or pronetalol
or propranolol or proxodolol or ridazolol or salcardolol or soquinolol or
sotalol or spirendolol or talinolol or tertatolol or tienoxolol or tilisolol or
timolol or tolamolol or toliprolol or tribendilol or xibenolol).tw.

50 exp Angiotensin-Converting Enzyme Inhibitors/

51 exp angiotensin converting enzyme inhibitors/

52 (ACE adjl inhibitorS).tw.

53 exp angiotensin Il type 1 receptor blockers/

54 (angiotensin adj3 blockerS).tw.

55 angiotensin converting enzyme inhibitS.tw.
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56 (ace adj2 inhibit$).tw.

57 acei.tw.

58 (alacepril or altiopril or ancovenin or benazeprilS or captopril or ceranapril
or ceronapril or cilazapril$ or deacetylalacepril or delapril or derapril or
enalapril$ or epicaptopril or fasidotril$ or foroxymithine or fosinoprilS or
gemopatrilat or idapril or imidaprilS or indolapril or libenzapril or lisinopril or
moexiprilS or moveltipril or omapatrilat or pentopril$ or perindoprilS or
pivopril or quinapril$ or ramiprilS or rentiapril or saralasin or s
nitrosocaptopril or spiraprilS or temocapril$ or teprotide or trandolaprilS or
utibapril$ or zabicipril$ or zofenopril$ or Aceon or Accupril or Altace or
Capoten or Lotensin or Mavik or Monopril or Prinivil or Univas or Vasotec or
Zestril).tw.

59 exp Angiotensin Receptor Antagonists/

60 (angiotensin adj3 (receptor antagon$ or receptor blockS)).tw.

61 arb?.tw.

62 (abitesartan or azilsartan or candesartan or elisartan or embusartan or
eprosartan or forasartan or irbesartan or losartan or milfasartan or
olmesartan or saprisartan or tasosartan or telmisartan or valsartan or
zolasartan).tw.

63 exp Diuretics/

64 diureticS.tw.

65 exp thiazides/

66 exp sodium chloride symporter inhibitors/

67 exp sodium potassium chloride symporter inhibitors/

68 ((ceiling or loop) adj diuretic?).tw.

69 (amiloride or benzothiadiazine or bendroflumethiazide or bumetanide or
chlorothiazide or cyclopenthiazide or furosemide or hydrochlorothiazide or
hydroflumethiazide or methyclothiazide or metolazone or polythiazide or
trichlormethiazide or veratide or thiazide?).tw.

70 (chlorthalidone or chlortalidone or phthalamudine or chlorphthalidolone or
oxodoline or thalitone or hygroton or indapamide or metindamide).tw.

71 spironolactone.tw.
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72

exp Ganglionic Blockers/

73

exp Vasodilator Agents/

74

exp Aldosterone Antagonists/

75

exp calcium channel blockers/

76

(calcium adj2 (antagonist? or block$ or inhibit$)).tw.

77

(amlodipine or aranidipine or barnidipine or bencyclane or benidipine or
bepridil or cilnidipine or cinnarizine or clentiazem or darodipine or diltiazem
or efonidipine or elgodipine or etafenone or fantofarone or felodipine or
fendiline or flunarizine or gallopamil or isradipine or lacidipine or
lercanidipine or lidoflazine or lomerizine or manidipine or mibefradil or
nicardipine or nifedipine or niguldipine or nilvadipine or nimodipine or
nisoldipine or nitrendipine or perhexiline or prenylamine or semotiadil or
terodiline or tiapamil or verapamil).tw.

78

(methyldopa or alphamethyldopa or amodopa or dopamet or dopegyt or
dopegit or dopegite or emdopa or hyperpax or hyperpaxa or
methylpropionic acid or dopergit or meldopa or methyldopate or medopa or
medomet or sembrina or aldomet or aldometil or aldomin or hydopa or
methyldihydroxyphenylalanine or methyl dopa or mulfasin or presinol or
presolisin or sedometil or sembrina or taquinil or dihydroxyphenylalanine or
methylphenylalanine or methylalanine or alpha methyl dopa).tw.

79

(reserpine or serpentina or rauwolfia or serpasil).tw.

80

(clonidine or adesipress or arkamin or caprysin or catapresS or catasan or
chlofazolin or chlophazolin or clinidine or clofelin$ or clofenil or clomidine or
clondine or clonistada or clonnirit or clophelin$ or
dichlorophenylaminoimidazoline or dixarit or duraclon or gemiton or
haemiton or hemiton or imidazoline or isoglaucon or klofelin or klofenil or
m-5041t or normopresan or paracefan or st-155 or st 155 or tesno
timelets).tw.

81

exp hydralazine/

82

(hydralazin$ or hydrallazin$ or hydralizine or hydrazinophtalazine or
hydrazinophthalazine or hydrazinophtalizine or dralzine or hydralacin or
hydrolazine or hypophthalin or hypoftalin or hydrazinophthalazine or
idralazina or 1-hydrazinophthalazine or apressin or nepresol or apressoline
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or apresoline or apresolin or alphapress or alazine or idralazina or lopress or

plethorit or praeparat).tw.

83 or/41-82
84 7 and 22 and 28 and 32 and 40 and 83
85 limit 84 to humans
86 limit 85 to yr="2000 -Current"
Search #1 dialysis:ti,ab,kw
strategy- #2 h*emofiltration:ti,ab,kw
CENTRAL #3 h*emodiafiltration:ti,ab,kw
#4 (end-stage renal or end-stage kidney or endstage renal or endstage
kidney):ti,ab,kw
#5 (ESRF or ESKF or ESRD or ESKD):ti,ab,kw
#6 (chronic kidney or chronic renal):ti,ab,kw
#7 (CKF or CKD or CRF or CRD):ti,ab,kw
#8 (CAPD or CCPD or APD):ti,ab,kw
#9 (predialysis or pre-dialysis):ti,ab,kw
#10 | MeSH descriptor: [Kidney Failure, Chronic] this term only
#11 MeSH descriptor: [Renal Replacement Therapy] explode all trees
#12 | MeSH descriptor: [Renal Insufficiency, Chronic] explode all trees
#13 | #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12
#14 | MeSH descriptor: [Diabetes Mellitus] this term only
#15 | MeSH descriptor: [Diabetes Mellitus, Type 1] explode all trees
#16 | MeSH descriptor: [Diabetes Mellitus, Type 2] explode all trees
#17 | MeSH descriptor: [Diabetic Nephropathies] explode all trees
#18 | diabet*:ti,ab,kw
#19 | (niddm or iddm):ab,ti,kw
#20 | #14 or #15 or #16 or #17 or #18 or #19
#21 MeSH descriptor: [Blood Pressure] explode all trees
#22 | MeSH descriptor: [Hypertension] explode all trees
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#23

(elevate* OR high* OR raise*) NEAR2 blood pressure:ti,ab,kw

#24 | hypertens*:ti,ab,kw

#25 | #21 or #22 or #23 or #24

#26 | MeSH descriptor: [Antihypertensive Agents] explode all trees

#27 | antihypertensive near agent* or drug* or medicat*:ti,a,kw

#28 | MeSH descriptor: [Calcium Channel Blockers] explode all trees

#29 | calcium near2 (antagonist* or block* or inhibit*):ti,ab,kw

#30 | (amlodipine or amrinone or aranidipine or barnidipine or bencyclane or
benidipine or bepridil or cilnidipine or cinnarizine or clentiazem or
darodipine or diltiazem or efonidipine or elgodipine or etafenone or
fantofarone or felodipine or fendiline or flunarizine or gallopamil or
isradipine or lacidipine or lercanidipine or lidoflazine or lomerizine or
manidipine or mibefradil or nicardipine or nifedipine or niguldipine or
nilvadipine or nimodipine or nisoldipine or nitrendipine or perhexiline or
prenylamine or semotiadil or terodiline or tiapamil or verapamil):ti,ab,kw

#31 MeSH descriptor: [Diuretics] explode all trees

#32 | diuretic*:ti,ab,kw

#33 | MESH descriptor: [Thiazides] explode all trees

#34 | MESH descriptor: [Sodium Chloride Symporter Inhibitors] explode all trees

#35 | MESH descriptor: [Sodium Potassium Chloride Symporter Inhibitors] explode
all trees

#36 | ((loop or ceiling) next (diuretic or diuretics)):ti,ab,kw

#37 | (amiloride or benzothiadiazine or bendroflumethiazide or bumetanide or
chlorothiazide or cyclopenthiazide or furosemide or hydrochlorothiazide or
hydroflumethiazide or methyclothiazide or metolazone or polythiazide or
trichlormethiazide or veratide or thiazide or thiazides):ti,ab,kw

#38 | (chlorthalidone or chlortalidone or phthalamudine or chlorphthalidolone or
oxodoline or thalitone or hygroton or indapamide or metindamide):ti,ab,kw

#39 | MeSH descriptor: [Adrenergic beta-Agonists] explode all trees

#40 | beta near2 (adrenergic or antagonist or antagonists or blocker or blockers or

blocking or receptor or receptors):ti,ab,kw
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#41

beta next blocker*:ti,ab,kw

#42

(acebutolol or adimolol or afurolol or alprenolol or amosulalol or arotinolol
or atenolol or befunolol or betaxolol or bevantolol or bisoprolol or
bopindolol or bornaprolol or brefonalol or bucindolol or bucumolol or
bufetolol or bufuralol or bunitrolol or bunolol or bupranolol or butofilolol or
butoxamine or carazolol or carteolol or carvedilol or celiprolol or cetamolol
or chlortalidone cloranolol or cyanoiodopindolol or cyanopindolol or
deacetylmetipranolol or diacetolol or dihydroalprenolol or dilevalol or
epanolol or esmolol or exaprolol or falintolol or flestolol or flusoxolol or
hydroxybenzylpinodolol or hydroxycarteolol or hydroxymetoprolol or
indenolol or iodocyanopindolol or iodopindolol or iprocrolol or isoxaprolol
or labetalol or landiolol or levobunolol or levomoprolol or medroxalol or
mepindolol or methylthiopropranolol or metipranolol or metoprolol or
moprolol or nadolol or oxprenolol or penbutolol or pindolol or nadolol or
nebivolol or nifenalol or nipradilol or oxprenolol or pafenolol or pamatolol or
penbutolol or pindolol or practolol or primidolol or prizidilol or procinolol or
pronetalol or propranolol or proxodolol or ridazolol or salcardolol or
soquinolol or sotalol or spirendolol or talinolol or tertatolol or tienoxolol or
tilisolol or timolol or tolamolol or toliprolol or tribendilol or
xibenolol):ti,ab,kw

#43

MeSH descriptor: [Adrenergic alpha-Agonists] explode all trees

#44

adrenergic near2 (alpha or antagonist or antagonists):ti,ab,kw

#45

(adrenergic or alpha or receptor or receptors) near2 (blocker or blockers or
blocking):ti,ab,kw

#46

(alfuzosin or bunazosin or doxazosin or metazosin or neldazosin or prazosin
or silodosin or tamsulosin or terazosin or tiodazosin or trimazosin):ti,ab,kw

#47

(methyldopa or alphamethyldopa or amodopa or dopamet or dopegyt or
dopegit or dopegite or emdopa or hyperpax or hyperpaxa or
methylpropionic acid or dopergit or meldopa or methyldopate or medopa or
medomet or sembrina or aldomet or aldometil or aldomin or hydopa or
methyldihydroxyphenylalanine or methyl dopa or mulfasin or presinol or
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presolisin or sedometil or sembrina or taquinil or dihydroxyphenylalanine or
methylphenylalanine or methylalanine or alpha methyl dopa):ti,ab,kw

#48

MeSH descriptor: [Vasodilator Agents] explode all trees

#49

(clonidine or adesipress or arkamin or caprysin or catapresS or catasan or
chlofazolin or chlophazolin or clinidine or clofelin$ or clofenil or clomidine or
clondine or clonistada or clonnirit or clophelin$ or
dichlorophenylaminoimidazoline or dixarit or duraclon or gemiton or
haemiton or hemiton or imidazoline or isoglaucon or klofelin or klofenil or
m-5041t or normopresan or paracefan or st-155 or st 155 or tesno
timelets):ti,ab,kw

#50

MeSH descriptor: [Hydralazine] explode all trees

#51

((hydralazin*) or (hydrallazin*) or hydralizine or hydrazinophtalazine or
hydrazinophthalazine or hydrazinophtalizine or dralzine or hydralacin or
hydrolazine or hypophthalin or hypoftalin or hydrazinophthalazine or
idralazina or 1 hydrazinophthalazine or apressin or nepresol or apressoline
or apresoline or apresolin or alphapress or alazine or idralazina):ti,ab,kw

#52

MeSH descriptor: [Angiotensin Il Type 1 Receptor Blockers] explode all trees

#53

MeSH descriptor: [Angiotensin-Converting Enzyme Inhibitors] explode all
trees

#54

angiotensin near blocker*:ti,ab,kw

#55

ace near3 inhibit*:ti,ab,kw

#56

acei:ti,ab,kw

#57

(alacepril or altiopril or ancovenin or benazepril or captopril or ceranapril or
ceronapril or cilazapril or deacetylalacepril or delapril or derapril or enalapril
or epicaptopril or fasidotril or fosinopril or foroxymithine or gemopatrilat or
idapril or imidapril or indolapril or libenzapril or lisinopril or moexipril or
moveltipril or omapatrilat or pentopril* or perindopril or pivopril or
quinapril or ramipril or ramiprilat or rentiapril or saralasin or s
nitrosocaptopril or spirapril or temocapril or teprotide or trandolapril or
utibapril or zabicipril or zofenopril):ti,ab,kw

#58

MeSH descriptor: [Angiotensin Receptor Antagonists] explode all trees

#59

angiotensin near3 (receptor antagonist* or receptor block*):ti,ab,kw
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#60 | (arb OR arbs):ti,ab,kw

#61 (abitesartan or azilsartan or candesartan or elisartan or embusartan or
eprosartan or forasartan or irbesartan or losartan or milfasartan or
olmesartan or saprisartan or tasosartan or telmisartan or valsartan or
zolasartan):ti,ab,kw

#62 | MeSH descriptor: [Aldosterone Antagonists] explode all trees

#63 | (reserpine or serpentina or rauwolfia or serpasil):ti,ab,kw

#064 | #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35
OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR
#45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54
OR #55 OR #56 OR #57 OR #58 OR #59 OR #60 OR #61 OR #62 OR #63

#65 | #13 AND #20 AND #25 AND #64

with Publication Year from 2000 to 2023, with Cochrane Library publication
date from Jan 2000 to Jul 2023, in Trials

Search Jan 2020 — 1979 citations retrieved; 57 relevant studies identified. Updated Jul 2023 search — 1035 citations retrieved, 8 relevant studies.

Guideline Chapter 4 | Treatment targeting progression of CKD in people with diabetic kidney
disease

exp Aldosterone Antagonists/
Canrenoate Potassium.tw.
CanrenoneS.tw.
spironolactone$.tw.
aldosterone antagonistS.tw.
aldactoneS.tw.

5c-9420S.tw.

sc-14266S.tw.
soldactoneS.tw.
soludactoneS.tw.
aldadieneS.tw.
eplerenoneS.tw.

Search
strategy-
Medline

O |(NO|LN|ARIWIN |-

[EEN
o

[y
[y

[EEN
N
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13 exp angiotensin converting enzyme inhibitors/

14 (ACE adj1 inhibitorS).tw.

15 exp angiotensin Il type 1 receptor blockers/

16 (angiotensin adj3 blockerS).tw.

17 angiotensin converting enzyme inhibitS.tw.

18 (ace adj2 inhibit$).tw.

19 acei.tw.

20 (alacepril or altiopril or ancovenin or benazepril$ or captopril or ceranapril
or ceronapril or cilazapril$ or deacetylalacepril or delapril or derapril or
enalapril$ or epicaptopril or fasidotrilS or foroxymithine or fosinoprilS or
gemopatrilat or idapril or imidaprilS or indolapril or libenzapril or lisinopril or
moexipril$ or moveltipril or omapatrilat or pentopril$ or perindoprilS or
pivopril or quinapril$ or ramiprilS or rentiapril or saralasin or s
nitrosocaptopril or spiraprilS or temocapril$ or teprotide or trandolaprilS or
utibapril$ or zabicipril$ or zofenopril$ or Aceon or Accupril or Altace or
Capoten or Lotensin or Mavik or Monopril or Prinivil or Univas or Vasotec or
Zestril).tw.

21 exp Angiotensin Receptor Antagonists/

22 (angiotensin adj3 (receptor antagon$ or receptor blockS)).tw.

23 arb?.tw.

24 (abitesartan or azilsartan or candesartan or elisartan or embusartan or
eprosartan or forasartan or irbesartan or losartan or milfasartan or
olmesartan or saprisartan or tasosartan or telmisartan or valsartan or
zolasartan).tw.

25 Glucagon-Like Peptide 1/

26 glucagon-like peptide-1.tw.

27 Incretin mimeticS.tw.

28 (exenatide or pramlintide or liraglutide or taspoglutide or albiglutide or
lixisenatide or dulaglutide).tw.

29 Sodium-Glucose Transporter 2/

30 Sodium glucose co-transporter 2 inhibitorS.tw.
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31 (canagliflozin or dapagliflozin or empagliflozin or remogliflozin or sergliflozin
or tofogliflozin or ipragliflozin or ertugliflozin or luseogliflozin or
sotagliflozin).tw.

32 exp vitamin d/

33 Diet Therapy/

34 Diet, Protein Restricted/

35 (protein$S and diet$).tw.

36 protein restrictS.tw.

37 protein reducS.tw.

38 low protein dietS.tw.

39 Pentoxifylline/

40 oxpentifylline.tw.

41 pentoxifylline.tw.

42 trental.tw.

43 torental.tw.

44 BL-191.tw.

45 agapurin.tw.

46 or/1-45

47 Renal Insufficiency/

48 exp Renal Insufficiency, Chronic/

49 Kidney Diseases/

50 (chronic kidney or chronic renal).tw.

51 (CKF or CKD or CRF or CRD).tw.

52 (predialysis or pre-dialysis).tw.

53 exp Uremia/

54 urSemiS.tw.

55 (pre-dialy$ or predialy$).tw.

56 or/47-55

57 exp Diabetes Mellitus/

58 Diabetic Nephropathies/

59 diabetic nephropathS.tw.
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60 ((diabetic or diabetes) and (kidney$ or renal$ or nephros$ or nephritis or
glomerulo)).tw.
61 or/57-60
62 46 and 56 and 61
63 limit 62 to humans
64 limit 63 to yr="2000 -Current"
Search #1 MeSH descriptor Aldosterone Antagonists explode all trees
strategy- #2 (Canrenoate Potassium*):ti,ab,kw in Clinical Trials
CENTRAL #3 (Canrenone*):ti,ab,kw in Clinical Trials
#4 (spironolactone*):ti,ab,kw in Clinical Trials
#5 (aldosterone antagonist*):ti,ab,kw in Clinical Trials
#6 (aldactone*):ti,ab,kw in Clinical Trials
#7 (soldactone*):ti,ab,kw in Clinical Trials
#8 (soludactone*):ti,ab,kw in Clinical Trials
#9 (phanurane*):ti,ab,kw in Clinical Trials
#10 (eplerenone*):ti,ab,kw in Clinical Trials
#11 | #1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10
#12 MeSH descriptor: [Angiotensin Il Type 1 Receptor Blockers] explode all trees
#13 MeSH descriptor: [Angiotensin-Converting Enzyme Inhibitors] explode all
trees
#14 angiotensin near blocker*:ti,ab,kw
#15 ace near3 inhibit*:ti,ab,kw
#16 acei:ti,ab,kw
#17 (alacepril or altiopril or ancovenin or benazepril or captopril or ceranapril or
ceronapril or cilazapril or deacetylalacepril or delapril or derapril or enalapril
or epicaptopril or fasidotril or fosinopril or foroxymithine or gemopatrilat or
idapril or imidapril or indolapril or libenzapril or lisinopril or moexipril or
moveltipril or omapatrilat or pentopril* or perindopril or pivopril or
quinapril or ramipril or ramiprilat or rentiapril or saralasin or s
nitrosocaptopril or spirapril or temocapril or teprotide or trandolapril or
utibapril or zabicipril or zofenopril):ti,ab,kw
#18 MeSH descriptor: [Angiotensin Receptor Antagonists] explode all trees
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#19 angiotensin near3 (receptor antagonist* or receptor block*):ti,ab,kw

#20 (arb OR arbs):ti,ab,kw

#21 (abitesartan or azilsartan or candesartan or elisartan or embusartan or
eprosartan or forasartan or irbesartan or losartan or milfasartan or
olmesartan or saprisartan or tasosartan or telmisartan or valsartan or
zolasartan):ti,ab,kw

#22 MeSH descriptor Glucagon-Like Peptide 1, explode all trees

#23 MeSH descriptor Sodium-Glucose Transporter 2, explode all trees

#24 (canagliflozin or dapagliflozin or empagliflozin or remogliflozin or sergliflozin
or tofogliflozin or ipragliflozin or ertugliflozin or luseogliflozin or
sotagliflozin):ti,ab,kw in Clinical Trials

#25 (glucagon-like peptide-1):ti,ab,kw in Clinical Trials

#26 (Incretin mimetic*):ti,ab,kw in Clinical Trials

#27 (exenatide or pramlintide or liraglutide or taspoglutide or albiglutide or
lixisenatide or dulaglutide):ti,ab,kw in Clinical Trials

#28 #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21
OR #22 OR #23 OR #24 OR #25 OR #26 OR #27

#29 MeSH descriptor vitamin d explode all trees

#30 vitamin d:ti,ab,kw in Clinical Trials

#31 #29 OR #30

#32 MeSH descriptor Diet Therapy, explode all trees

#33 MeSH descriptor Diet, Protein-Restricted, explode all trees

#34 (protein*):ti,ab,kw and (diet*):ti,ab,kw in Trials

#35 (protein NEAR/2 restrict*):ti,ab,kw in Trials

#36 (protein NEAR/2 reduc*):ti,ab,kw in Trials

#37 (low protein diet*):ti,ab,kw in Trials

#38 | #32 OR#33 OR #34 OR #35 OR #36 OR #37

#39 MeSH descriptor Pentoxifylline, explode all trees

#40 (oxpentifylline):ti,ab,kw in Clinical Trials

#a41 (trental):ti,ab,kw in Clinical Trials

#42 (torental):ti,ab,kw in Clinical Trials

#43 (agapurin):ti,ab,kw in Clinical Trials
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#44 (bl-191):ti,ab,kw in Clinical Trials

#45 (pentoxifylline):ti,ab,kw in Clinical Trials

#46 #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45

#47 MeSH descriptor Renal Insufficiency, Chronic explode all trees

#48 (chronic kidney disease* or chronic renal disease*):ti,ab,kw in Clinical Trials

#49 (chronic kidney failure* or chronic renal failure*):ti,ab,kw in Clinical Trials

#50 (chronic kidney insufficiency or chronic renal insufficiency):ti,ab,kw in
Clinical Trials

#51 MeSH descriptor Renal Insufficiency, explode all trees

#52 MeSH descriptor Kidney Diseases, explode all trees

#53 (CKF or CKD or CRF or CRD):ti,ab,kw in Trials

#54 (predialysis or pre-dialysis):ti,ab,kw in Trials

#55 MeSH descriptor Uremia, explode all trees

#56 uremia or uraemia or uremic or uraemic:ti,ab,kw in Trials

#57 | #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55 OR #56

#58 MeSH descriptor Diabetes Mellitus explode all trees

#59 MeSH descriptor Diabetic Nephropathies, this term only

#60 (diabetic nephropath*):ti,ab,kw in Clinical Trials

#61 ((diabetic or diabetes) and (kidney* or renal or nephro* or nephritis* or
glomerulo*)):ti,ab,kw in Clinical Trials

#62 | #58 OR #59 OR #60 OR #61

#63 | #11 OR #28 OR #31 OR #38 OR #46

#64 #57 AND #62 AND #63

with Cochrane Library publication date from Jan 2000 to Jul 2023, in Trials

Search Jan 2020 - 4462 citations retrieved; 171 relevant studies identified. Updated Jul 2023 search

— 1847 citations retrieved, 15 relevant studies.

Guideline Chapter 5

Antiplatelet or anticoagulant therapy in people with diabetes and CKD

Search
strategy-
Medline

1 exp Renal Dialysis/
2 (haemodialysis or haemodialysis).tw.
3 (hemofiltration or haemofiltration).tw.
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4 (haemodiafiltration or haemodiafiltration).tw.

5 dialysis.tw.

6 (PD or CAPD or CCPD or APD).tw.

7 Renal Insufficiency/

8 Kidney Failure/

9 exp Renal Insufficiency, Chronic/

10 Kidney Diseases/

11 Uremia/

12 (end-stage renal or end-stage kidney or endstage renal or endstage
kidney).tw.

13 (ESRF or ESKF or ESRD or ESKD).tw.

14 (chronic kidney or chronic renal).tw.

15 (CKF or CKD or CRF or CRD).tw.

16 (predialysis or pre-dialysis).tw.

17 ur?emiS.tw.

18 or/1-17

19 exp diabetes mellitus/

20 exp Diabetes Mellitus, Type 1/

21 exp Diabetes Mellitus, Type 2/

22 Diabetic Nephropathies/

23 diabetS.tw.

24 (niddm or iddm).tw.

25 or/19-24

26 Atrial Fibrillation/

27 atrial fibrillation.tw.

28 auricular fibrillation.tw.

29 or/26-28

30 (new adj3 anticoagulant*).tw.

31 dabigatran.tw,rn.

32 apixaban.tw,rn.

33 rivaroxaban.tw,rn.

34 edoxaban.tw,rn.
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35 direct thrombin inhibit*.tw.

36 Anticoagulants/ and Factor Xa/

37 factor xa inhibit*.tw.

38 or/30-37

39 and/18,25,29,38

40 exp Platelet Aggregation Inhibitors/

41 exp Phosphodiesterase Inhibitors/

42 Adenosine Diphosphate/ai [Antagonists & Inhibitors]

43 Platelet Glycoprotein GPlIb-Illa Complex/ai [Antagonists & Inhibitors]
44 Sulfinpyrazone/

45 (antiplatelet agentsS or anti-platelet agentS).tw.

46 (antiplatelet therap$ or anti-platelet therap$).tw.

47 platelet aggregation inhibitS.tw.

48 phosphodiesterase inhibitS$.tw.

49 thrombocyte aggregation inhibitS.tw.

50 (antithrombocytic agentS or anti-thrombocytic agentS).tw.
51 (antithrombocytic therap$ or anti-thrombocytic therap$).tw.
52 alprostadil.tw.

53 aspirin.tw.

54 acetylsalicylic acid.tw.

55 (adenosine reuptake inhibitS or adenosine re-uptake inhibit$).tw.
56 adenosine diphosphate receptor inhibitS.tw.

57 dipyridamole.tw.

58 disintegrins.tw.

59 epoprostenol.tw.

60 iloprost.tw.

61 ketanserin.tw.

62 milrinone.tw.

63 pentoxifylline.tw.

64 S-nitrosoglutathione.tw.

65 S-nitrosothioles.tw.

66 trapidil.tw.
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67 ticlopidine.tw.

68 clopidogrel.tw.

69 (sulfinpyrazone or sulphinpyrazone).tw.

70 cilostazol.tw.

71 (P2Y12 adj2 antagonis$).tw.

72 prasugrel.tw.

73 ticagrelor.tw.

74 cangrelor.tw.

75 elinogrel.tw.

76 glycoprotein IIB IlIA inhibitors.tw.

77 abciximab.tw.

78 eptifibatide.tw.

79 tirofiban.tw.

80 defibrotide.tw.

81 picotamide.tw.

82 beraprost.tw.

83 ticlid.tw.

84 aggrenox.tw.

85 ditazole.tw.

86 or/40-85

87 and/18,25,86

88 39 0or 87
Search #1 MeSH descriptor Phosphodiesterase Inhibitors explode all trees
strategy- #2 MeSH descriptor Adenosine Diphosphate, this term only
CENTRAL #3 MeSH descriptor Platelet Glycoprotein GPllb-llla Complex, this term only

#4 ((antiplatelet next agent*) or (anti-platelet next agent*)):ti,ab,kw

#5 ((antiplatelet therap*) or (anti-platelet therap*)):ti,ab, kw

#6 (platelet next aggregation next inhibit*):ti,ab,kw

#7 (phosphodiesterase next inhibit*):ti,ab,kw

#8 (thrombocyte next aggregation next inhibit*):ti,ab,kw

#9 ((antithrombocytic next agent*) or (anti-thrombocytic next agent*)):ti,ab,kw
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#10 ((antithrombocytic next therap*) or (anti-thrombocytic next
therap*)):ti,ab,kw

#11 alprostadil:ti,ab,kw

#12 aspirin:ti,ab,kw

#13 acetylsalicylic acid:ti,ab,kw

#14 | ((adenosine next reuptake inhibit*) or (adenosine reuptake
inhibit*)):ti,ab,kw

#15 (adenosine next diphosphate next receptor next inhibit*):ti,ab,kw

#16 dipyridamole:ti,ab,kw

#17 disintegrins:ti,ab,kw

#18 epoprostenol:ti,ab,kw

#19 iloprost:ti,ab,kw

#20 ketanserin:ti,ab,kw

#21 milrinone:ti,ab,kw

#22 pentoxifylline:ti,ab,kw

#23 (S-nitrosoglutathione):ti,ab,kw

#24 S-nitrosothiols:ti,ab,kw

#25 trapidil:ti,ab,kw

#26 ticlopidine:ti,ab,kw

#27 clopidogrel:ti,ab,kw

#28 (sulfinpyrazone or sulphinpyrazone):ti,ab,kw

#29 cilostazol:ti,ab,kw

#30 (P2Y12 NEAR/2 antagonis*):ti,ab,kw

#31 prasugrel:ti,ab,kw

#32 ticagrelor:ti,ab,kw

#33 cangrelor:ti,ab,kw

#34 elinogrel:ti,ab,kw

#35 “glycoprotein IIB llIA inhibitors”:ti,ab,kw

#36 abciximab:ti,ab,kw

#37 eptifibatide:ti,ab,kw

#38 tirofiban:ti,ab,kw

#39 defibrotide:ti,ab,kw

1
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#40 picotamide:ti,ab,kw

#41 beraprost:ti,ab,kw

#42 ticlid:ti,ab,kw

#43 aggrenox:ti,ab,kw

#44 ditazole:ti,ab,kw

#45 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21
OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR
#31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40
OR #41 OR #42 OR #43 OR #44

#46 dialysis:ti,ab,kw

#47 (haemodialysis or haemodialysis):ti,ab,kw

#48 (hemofiltration or haemofiltration):ti,ab,kw

#49 (haemodiafiltration or haemodiafiltration):ti,ab,kw

#50 (PD or CAPD or CCPD or APD):ti,ab,kw

#51 (renal next insufficiency):ti,ab,kw

#52 (kidney next failure):ti,ab,kw

#53 (kidney next disease*):ti,ab,kw

#54 ur*emi*:ti,ab,kw

#55 ((chronic next kidney) or (chronic next renal)):ti,ab, kw

#56 (CKF or CKD or CRF or CRD):ti,ab,kw

#57 predialysis:ti,ab,kw

#58 ((end-stage next renal) or (end-stage next kidney) or (endstage next renal)
or (endstage next kidney)):ti,ab,kw

#59 (ESKD or ESRD or ESKF or ESRF):ti,ab,kw

#60 (#46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55
OR #56 OR #57 OR #58 OR #59)

#61 | (#45 AND #60)

#62 MeSH descriptor Diabetes Mellitus, this term only

#63 MeSH descriptor Diabetes Mellitus, Type 1 explode all trees

#64 MeSH descriptor Diabetes Mellitus, Type 2 explode all trees

#65 MeSH descriptor Diabetic Nephropathies explode all trees
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#66 diabet*:ti,ab,kw
#67 (niddm or iddm):ab, ti,kw
#68 | #62 OR #63 OR #64 OR #65 OR #66 OR #67
#69 #68 AND #61
#70 #45 AND #69
#71 "atrial fibrillation":ti,ab,kw
#72 "auricular fibrillation":ti,ab,kw
#73 | #71 OR #72
#74 (new near/3 anticoagulant*):ti,ab,kw
#75 dabigatran:ti,ab,kw
#76 apixaban:ti,ab,kw
#77 rivaroxaban:ti,ab,kw
#78 edoxaban:ti,ab,kw
#79 (thrombinnextinhibit*):ti,ab,kw
#80 ((factor next xa next inhibit*) or (factor next 10a next inhibit*)):ti,ab,kw
#81 MeSH descriptor: [Anticoagulants] this term only
#82 MeSH descriptor: [Factor Xa] this term only
#83 #74 OR #75 OR #76 OR #77 OR #78 OR #79 OR #80 OR #81 OR #82
#84 #68 AND #61 AND #73 AND #83
#85 #70 OR #84
with Cochrane Library publication date from Jan 2000 to Jul 2023, in Trials

Search Jan 2020 — 1135 citations retrieved; 19 relevant studies identified. Updated Oct 2023 search — 594 citations retrieved, 1 relevant study.
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Appendix 2. Concurrence with Institute of Medicine (IOM) standards for guideline development

Table S2. Guideline development checklist - IOM standards for development of trustworthy clinical practice guidelines

IOM Standard

Description

Addressed in 2023 SEN Diabetes in
CKD guideline

Establishing
transparency

Clear description on the process of
guideline development.

See Methods for Guideline
Development

Management of
conflicts of
interests

Disclosure of a comprehensive
conflict of interests of the Work
Group against a set-criteria and a
clear strategy to manage conflicts of
interests

See Work Group Financial Disclosures

Guideline group
composition and
guideline
development

Appropriate clinical and
methodological expertise in the
Work Group. The processes of
guideline development are
transparent and allow for
involvement of all Work Group
Members

For guideline group composition —
see Work Group Membership. For
guideline development process see
Methods for Guideline Development

Establishing
evidence
foundations for
rating strength of
recommendations

Rationale is provided for the rating
the strength of the recommendation
and the transparency for the rating
the quality of the evidence.

See Methods for Guideline
Development
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Articulation of Clear and standardized wording of  |All recommendations were written to
recommendations [recommendations standards of GRADE and were
actionable statements.

External review An external review of relevant An external public review was
experts and stakeholders was undertaken in Feb 2024.
conducted. All comments received
from external review are considered
for finalization of the guideline.

Updating An update for the guidelines is The SEN clinical practice guideline will
planned, with a provisional be updated. However, no set
timeframe provided. timeframe has been provided.

* Reference: Institute of Medicine (US). Committee on Standards for Developing Trustworthy Clinical Practice Guidelines. In: Graham R, Mancher M, Miller

Wolman DW, et al., eds. Clinical Practice Guidelines We Can Trust. National Academies Press (US); 2011

Appendix 3. Summary of findings (SoF) tables cited in the guideline text.

Chapter 2. Metabolic control in people with diabetic kidney disease
Table S2.1. sGLT2i compared to placebo/standard of care in diabetic kidney disease
Patient or population: CKD with diabetes

Intervention: sGLT2i

Comparison: placebo/standard of care

1
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Absolute effect

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) | Risk with | Risk with (studies) (GRADE)
control sGLT2i
72 66
. RR 0.91 per 1000 per 1000 - sGLT2i decrease
Mggiggs()a” (0.84 to Difference: 6 fewer per 3675911(1 R @E?Gg@ all-cause
0.98) 1000 9 mortality.
(11 fewer — 1 fewer)
1 0 Slolele) sGTL2i probably
Death due to RR 0.54 per 1000 per 1000 moderate resullts in little .to
renal cause (0.23 to Difference: 1 fewer per | 21561 (2)%'° | Due to serious no difference in
1.27) 1000 risk of death due to renal
(1 fewer — 0 more) imprecision cause.
37 33
. RR 0.88 per 1000 | per 1000 sGLT2i decrease
Card(ljc;vaa}[f]cular (0.79to Difference: 4 fewer (g)?i'gag @ﬁ?ag@ cardiovascular
0.99) per 1000 g death.
(7 fewer — 1 fewer)
32 20
. RR 0.62 per 1000 | per 1000 sGLT2i decrease
co?wdpnoes)i/te (0.52to Difference: 12 fewer (%2)11 ? 150 @ﬁ?ﬁ@ kidney composite
0.75) per 1000 outcomes.
(15 fewer — 8 fewer)
25 19 PPPO .
sGLT2i probably
Acute kidney RORG%'W peDr.f1f000 .%efr 1000 22759 (6)%- D modera’ge decrease slightly
injury (0.92to ifference: 6 fewer 461011 ue to serious acute kidney
.92) per 1000 risk of injury
(9 fewer — 2 fewer) imprecision )
79 49 o arlar]e) .
Doubling serum | RRO.63 | per1000 | per 1000 moderate sGl-¥21 probably
- (0.51to Difference: 30 fewer 4950 (3)57 Due to serious )
creatinine 0.78) 1000 sk of doubling serum
) per | nskol creatinine.
(40 fewer — 18 fewer) imprecision
: RR 0.86 64 o4 sGLT2i decrease
'\f'g’f‘;‘;gtrlgf' (0.75t0 | per1000 | per1000 | 22618 (4) @ﬁgg@ myocardial
0.97) Difference: 10 fewer infarction.
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per 1000
(16 fewer — 3 fewer)

35 26 SIS ISPIS)
RR 0.71 per 1000 | per 1000 20933 (5)%¢- moderate sGLT2i probably
Heart failure (0.61 to Difference: 9 fewer 12 Due to serious decrease heart
0.83) per 1000 risk of failure.
(12 fewer — 5 fewer) imprecision
26 25 DDPO
RR 1.00 per 1000 | per 1000 18683 moderate sGLT2i probably
Non-fatal stroke (0.84 to Difference: 1 fewer (4)8.10-12 Due to serious do not decrease
1.20) per 1000 risk of non-fatal stroke.
(5 fewer — 4 more) imprecision
66 76 Slolele) sGLT2i probably
Treatment RR 1.07 per 1000 per 1000 20771 (11)2- moderate do not increase
dropouts due to (0.84 to Difference: 10 more 5.8.10-13 Due to serious treatment
adverse effects 1.37) per 1000 risk of dropouts due to
(6 fewer — 31 more) inconsistency adverse effects.
255 261 .
RR0.99 | per1000 | per1000 | oo, g @%@9 Sf'-TZI.' ﬁ’mbab'y
Hypoglycemia | (0.8 to Difference: 6 more (®) moderate ave little or no
112) per 1(')00 51114 Due to serious difference on
(23 fewer — 40 more) risk of bias hypoglycemia.
45 46 DDPO .
RR0.98 | per 1000 | per1000 | yog gios moderate Sﬁ'\gzﬁ'ﬁﬁ’fff‘sc')y
Fracture (0.74 to Difference: 1 more 7101514 Due to serious :
: : . difference on
1.29) per 1000 risk of fracture
(10 fewer — 15 more) inconsistency )
78 59 o arlar]e) .
RR 0.71 per 1000 | per 1000 moderate Shczbzi'tﬁ;ogf rl?:)y
Hyperkalemia (0.45to Difference: 19 fewer | 5115 (3)36!" | Due to serious :
. difference on
1.13) per 1000 risk of hvoerkalemia
(40 fewer — 16 more) imprecision. P )
16 17 DHPO .
RR1.09 | per1000 | per 1000 moderate SGLT2i probably
. - - 22641 . have little or no
Amputations (0.89to Difference: 1 more 671012 Due to serious :
(486719, . difference on
1.33) per 1000 risk of .
. e amputations.
(2 fewer — 5 more) imprecision.
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SIS SIS)

Difference: low
MD 0.19 lower 35559 (12)'- sGLT2i may
HoATc (0.30 lower to 0.09 8.10-12.15 Duetovery | 4o rease HoAlc,
lower) serious risk of
inconsistency.

Difference: GBEE)V?@ sGLT2i may have
eGFR MD 0.98 lower 6229 Due 1o ver little or no
(mL/min) (263 lowerto 0.67 | (B)p4e7i21 | LS ¢ risk%f difference on

higher) inconsistency. eGFR.
UACR Difference:
o MD 27.08 lower 6.7 OODD sGLT2i decrease
(% change from (27.46 lower to 26.71 | 4698(2) high UACR.

baseline)

lower)

Cl: confidence interval, eGFR: estimated glomerular filtration rate, MD: mean difference, UACR: urine creatinine albumin ratio, RR: risk ratio
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Table S2.2. GLP-1 RA compared to placebo/standard of care in diabetic kidney disease
Patient or population: CKD with diabetes
Intervention: GLP-1 RA

Comparison: placebo/standard of care

: Absolute effect :
Relative . o No of Quality of the
Outcomes effect estimates (95% C) Participants evidence Comments
(95% CI) Risk with | Risk with (studies) (GRADE)
control | GLP-1 RA
78 66
. RR 0.89 per 1000 | per 1000 GLP-1 RA reduce
Mortality (all (07910 [ Difference: 12 fewer | 27100 ()72 |~ POOD all-cause
causes) 0.99) per 1000 9 mortality.
(19 fewer — 5 fewer)
48 41
. RR 0.90 per 1000 | per 1000 GLP-1 RA reduce
Cardg’"iﬁcu'ar (080t |  Difference: 7 fewer | 27094 (6) 722 | ©ODD cardiovascular
ea 1.00) per 1000 '9 death.
(12 fewer — 2 fewer)
32 28 DODPDPO GLP-1 RA
. RR 0.86 per 1000 | per 1000 moderate probably does not
'\iﬂr%c;crftrigﬁl (0.66 to Difference: 4 fewer (;)9? %520 Due to serious reduce
1.11) per 1000 risk of myocardial
(10 fewer - 4 more) imprecision. infarction.
47 42
RR 0.99 per 1000 | per 1000 17.10- GLP-1 RA does
Heart failure (0.85t0 Difference: 5 fewer 1980(2)1 (253) @ﬁ?gea@ not reduce heart
1.15) per 1000 failure.
(11 fewer - 2 more)
19 17 SPISISIS)
RR 0.83 per 1000 | per 1000 low
Stroke (0 55. to Difference: 2 fewer 12548 ()11 | Due to serious GLP-1 RA may
1' 26) per 1(')00 21 . ris'k'of not reduce stroke.
' (8 fewer - 7 more) 'mprecision and
inconsistency.
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33 30 SPISISIS)
Acute kidney RR 0.92 per 1000 | per 1000 moderat_e GLP-1 RA does
injury (0.70 to Difference: 3 fewer 6480 (2)19:20 Due to serious | not reduce acute
1.20) per 1000 risk of kidney injury.
(10 fewer - 6 more) imprecision.
65 107 GLP-1 RA
T per 1000 | per 1000 DOOO probably increase
reatment RR 1.66 16004 (5)1- moderate the risk of
dropouts due to (1.32to Difference: 42 more 21,2304 Due to serious treatment
adverse events 2.08) per 1000 risk of
(20 more - 69 more) inconsistency. dropouts due to
adverse effects.
57 92 DOPPO GLP-1 RA
. . RR 2.35 per 1000 | per 1000 moderate probably increase
S‘C?\fgrzgt:\fg:g : (1.27 to Difference: 35 more ( 4)%72%2425 Due to serious the risk of
4.33) per 1000 risk of gastrointestinal
(7 fewer - 112 more) inconsistency. effects.
Difference: GBEE)V?@
HbA1c N MD 0.68 lower 11435 Due to very GLP-1 RA may
(1.00 lower to 0.35 (6)17:19.20,22,24,25 ; X reduce HbA1c.
lower) serious risk of
inconsistency.
Difference: @GI?)VC;)G)
Weight _ MD 2.89 lower 10834 Due to ver GLP-1 RA may
(kg) (3.70 lower to 2.08 (4)12.19.2024 Ue to very reduce weight.
lower) serious risk of
inconsistency.
SISISIS)
Difference: I:)Very low The evidencg is
: ue to very very uncertain
(rﬁSanFi‘n) - ’ '\gg’ |<1>£Sr|?gvoer30 856 (222 | serious risk of | about the effect of
' lower) ) inconsistency GLP-1 RA on
and serious risk eGFR.

of imprecision.
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Table S2.3. Dual GLP-1/GIP compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: GLP-1/GIP

Comparison: placebo/standard of care

Absolute effect

Relative . ° No of Quality of the
Qutcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) | Risk with | Risk with (studies) (GRADE)
control | GLP-1/GIP
Difference: r?oegfsa(t?a
__ MD 0.88 lower 26.27 : GLP-1/GIP may
HoATc (1.23 lower to 0.53 | 2936 () Pue 10 88Mi0US | reduce HpA1c.
lower) inconsistency
; 4 SPISISIS)
oGFR MDDI.;_fe2rgrr]1(i:eHer moderate GLP-1/GIP
. - b 9 2036 (2) 2627 | Due to serious | probably increase
(mL/min) (1.88 higher to 2.53 ) .
higher) risk of eGFR slightly.
g imprecision
: ) SPISISIS)
UACR Ly low GLP-1/GIP may
(mean change - (58.47 Io;/ver 10 1.54 2036 (2) 2627 Due to very have little to no
from baseline %) ' higher) ’ serious risk of effect on UACR.
9 inconsistency
54 101 DPPO GLP-1/GIP
Treatment RR 1.88 | per1000 | per 1000 moderate probably increase
dropouts due to (1.37 to Difference: 47 more 2036 (2) 2627 | Due to serious | treatment dropouts
adverse effects 2.58) per 1000 risk of due to adverse
(19 more — 84 more) imprecision effects.
Gastrointestinal 0 16 2036 (2) 2627 ODDO GLP-1/GIP

adverse effects

per 1000 | per 1000

probably increase
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. . moderate gastrointestinal
RR 15.58 Difference: 16 more Due to serious adverse effects.
(2.10to per 1000 risk of
115.40) (12 more — 22 more) imprecision
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Table S2.4. DPP4i compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: DPP4i

Comparison: placebo/standard of care

Absolute effect

Relative . o No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% ClI) Risk with | Risk with (studies) (GRADE)
DPP4i DPP4i
97 90 OPDO DPP4i probably
. RR 0.98 per 1000 | per 1000 .
Mortality (all . : 0834 moderate have little or no
(0.85to Difference: 7 fewer 8339 (7) X :
causes) Due to serious difference on
1.12) per 1000 risk of bias mortality
(18 fewer — 6 more) ) )
25 23 PPHO .
RR 0.92 per 1000 | per 1000 moderate E:VZ4|Iit%§2?2Ig
Stroke (0.68 to Difference: 2 fewer 7112 (2)3235 | Due to serious .
. difference on
1.23) per 1000 risk of stroke
(8 fewer - 6 more) imprecision. )
110 103 DPP4i probably
per 1000 | per 1000 PPDPO have little or no
Treatment RR 1.00 . _ 3235 moderate difference on
dropouts due to (0.82to Difference: 7 fewer | 8501 (9) 32 Due 1o Serious treatment
adverse effects 1.23) (25 fe\?v?arr 1-01070more) risk of bias. dropouts due to
adverse effects.
58 66 SYISISPIS) ;
RR1.14 per 1000 | per 1000 moderate DPP4'. probably
: . - 10303 X have little or no
Amputations (0.99 to Difference: 8 more 3236 Due to serious :
1.33) er 1000 (2)> risk of difference on
- (1 fevf/)er - 19 more) imprecision amputations.
277 278 DDOO
RR 1.06 per 1000 | per 1000 8315 (8)% low DPP4i may have
Hypoglycemia (0.80 to Difference: 1 more 303233353738 | Due to serious | little or no effect
1.42) per 1000 risk of bias and | on hypoglycemia.

(67 fewer - 95 more)

inconsistency
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S SISIS)

Difference: Dngr’%/ol?/\gr The evidence is
HbA1C MD 0.37 lower 8444 (11)%8- serious risk{)f very uncertain
(0.55 lower to 0.20 30,32-35,38-41 nconsistenc about the effect of
lower) enCY | DPP4i on HbAf1c.
and serious
risk of bias.
SISISIS)
very low
Difference: Due to very The evidence is
eGFR MD 4.02 higher 195 ()840 serious risk of very uncertain
(mL/min) (0.34 higher to 7.71 inconsistency, | about the effect of

higher)

and serious
risk of bias and
imprecision.

DPP4i on eGFR.
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Table S2.5. Non-steroidal MRA compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Non-steroidal MRA

Comparison: placebo/standard of care

Absolute effect
estimates (95% ClI)

per 1000

Relative No of Quality of the
Outcomes effect Risk with | Participants evidence Comments
(95% Cl) | Risk with non- (studies) (GRADE)
control steroidal
MRA
94 85 .
Non-steroidal MRA
Mortality (all AR 0.90 | per 1000 1_per 1000 | 43050 (3)42- PP have little or no effect
(0.80 to | Difference: 9 fewer per s "
causes) 1.00) 1000 high on aII-ca_luse
(18 fewer — 0 fewer) mortality.
er516000 er419000 Non-steroidal MRA
Cardiovascular RR 0.88 Igifference' 7 1|‘Oewer or 13026 favYarTasYa) have little or no effect
death (0.76 to ] 600 P (2)4243 high on cardiovascular
1.02) (14 fewer — 1 more) death.
! 0 ODDO .
Death f | | RRo6o [(PE1000 L per 1000 .0 moderale | oS ot
eath from rena . . ) probably does no
Difference: 1 fewer 42,43 Due to
cause (%1223;0 per 1000 2) serious risk of redruecnea:jce:ﬂ;;rom
) (1 fewer — 0 fewer) imprecision '
153 131
RR 0.86 | per 1000 | per 1000 Non-steroidal MRA
Kidney composite (0.79to Difference: 22 fewer 13026 @6@69 decrease composite
(2)4243 hiah
0.93) per 1000 9 kidney outcome.
(33 fewer — 11 fewer)
50 39 .
RR 0.7 Non- | MRA
Heart failure (0.6(()5 tc? psrff1 00;) X 1p1e; 1000 (123)93463 fﬁf?a?e pfonbasli)el;oéiirease
0.94) fierence- ewer heart failure.
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(17 fewer — 4 fewer) Due to
serious risk of
imprecision
29 24 DOPO .
Non-steroidal MRA
Myocardial ?OR7%?C1) Si?fre:gr?ge- 5 ?eev:/;roogr 13847 mSSZr?ote probably have little or
infarction 1' 12) 1(')00 P (3)4243.45 serious risk of no difference on
: . L myocardial infarction.
(9 fewer — 1 more) imprecision
30 27 SPISIIS) ;
RR0.99 | per 1000 | per 1000 moderate | _on-steroidal MRA
. - 13847 probably have little or
Stroke (0.82to | Difference: 3 fewer per (3)#243:45 Due to no difference on
1.20) 1000 serious risk of stroke
(8 fewer — 3 more) imprecision )
54 64 PODHO Non-steroidal MRA
Treatment RR 1.19 | per 1000 | per 1000 13903 (5)%- moderate probably increase
dropouts due to (1.04 to Difference: 10 more 5 Due to treatment dropouts
adverse effects 1.36) per 1000 serious risk of due to adverse
(2 more — 19 more) bias events slightly.
13 23 SISISIS) ;
. RR 1.43 | per 1000 | per 1000 moderate | '\on-steroidal MRA
Serious adverse . ; 42,45 probably increase
(0.95to0 Difference: 21 more 6479 (2)4* Due to .
events . ) serious adverse
2.14) per 1000 serious risk of events slightl
(2 more — 21 more) imprecision gntly.
68 128
RR 2.03 | per 1000 | per 1000 Non-steroidal MRA
Hyperkalemia (1.83 10 Difference: 60 more (4)143?3?‘%46 @E?Gg@ increase
2.27) per 1000 9 hyperkalemia.

(47 more — 75 more)
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Table S2.6. Degludec compared to glargine of care in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: degludec

Comparison: glargine

Absolute effect

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
glargine degludec
Difference: GBEE)V?@ Degludec may
__ MD 0.30 higher 4748 result in little to no
HbA1c (0.30 lower to 0.91 7732 (2) Due to very

higher)

serious risk of
inconsistency

difference in
HbA1c.
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Table S2.7. Thiazolidinedione compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: thiazolidinedione

Comparison: placebo/standard of care

Absolute effect estimates

Relative (95% Cl) No of Quality of the
Outcomes effect ° Participants evidence Comments
(95% CI) | Risk with Risk with (studies) (GRADE)
control thiazolidinedione
SPISISIS)
very low The evidence is
Difference: Due to very very uncertain
HbA1c -- MD 0.29 lower 641 (8)49-56 serious risk | about the effect of
(0.64 lower to 0.05 higher) of thiazolidinedione
inconsistency on HbA1c.
and bias
SISISIS)
very low
sD;r(iaotlj)svr?srl)(/ The evidence is
Weight Difference: 206 of very uncertain
(ka) - MD 3.96 higher (4)49525356 | inconsistency about the effect of
(1.62 lower to 9.53 higher) and serious thiazolidinedione
risk of bias on weight.
and
imprecision
SISISIS)
Difference: low Thiazolidinedione
eGFR N MD 0.20 lower 983 (3)525457 Due to very | may have little to
(mL/min) ) , serious risk no effect on
(2.92 lower to 2.52 higher) of eGFR.
inconsistency
. 149 101 52,54 Thiazolidinedione
Hypoglycemia per 1000 per 1000 4572) DOOO may have little to
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RR 0.58
(0.19to
1.72)

Difference: 48 fewer per 1000
(115 fewer — 150 more)

low
Due to
serious risk
of
imprecision
and
inconsistency

no effect on
hypoglycemia.
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Table S2.8. Probiotics compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: probiotics

Comparison: placebo/standard of care

Absolute effect

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
control probiotics
SPISISIS)
. . very low The evidence is
MBIf(;e{gr:gsv'er Due to very very uncertain
HbA1c - (0.54 IoWer 10 0.24 120 (2)%8%° | serious risk of | about the effect of
) higher) ' bias and probiotics on
g serious risk of HbA1c.
imprecision.
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Table S2.9. Exercise compared to standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: exercise

Comparison: standard of care

Absolute effect

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
control exercice
; . SISISIS)
Mglgeégqgsv.er low Exercise may have
HbA1c - (0.84 IoWer 0 0.77 52 (2)6061 Due to serious | little or no effect on
) higher) ' risk of bias and HbA1c.

imprecision.

1
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Table S2.10. Antioxidative compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Antioxidative

Comparison: placebo/standard of care

Absolute effect

Relative . o No of Quality of the
QOutcomes effect Ris?ks svr};ﬁtes (%Sis/; \?v:’zh Participants evidence Comments
(95% CI) control | antioxidative (studies) (GRADE)
SVISISIS) _ .
Difference: very low The ewdence_ is
MD 0.23 Iowér DL_Je to very very uncertain
HbA1c - (0.13 IoWer 10 0.59 2464 (3)62-64 | serious risk of aboqt the effect of
' higher) ’ inconsistency antioxidative on
and serious HbA1c.
risk of bias.
@@CT)@ Th id [
Difference: very low e evidence is
. Due to very very uncertain
W(ﬁlg)ht -- (1 8M33 ?6\%?;:0'[\(;\,?28 320 (3)62.63.65 _seriousf risk of | about the effect of
' higher) ) inconsistency antioxidative on
and serious weight.
risk of bias.
EB@(?@ Th id i
Difference: very low e evidence is
Due to serious very uncertain
BMI - (ol\fg nggrlﬁc\;vg r03 %‘323(6?3) risk of about the effect of
' lower) ’ imprecision, antioxidative on
inconsistency BMI.
and bias.
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Chapter 3. Blood pressure control in people with diabetic kidney disease

Table S3.1. Intensive blood pressure control vs standard control in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Intensive blood pressure control

Comparison: Standard blood pressure control

Absolute effect

Relative . o No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% ClI) Risk with Risk with (studies) (GRADE)
clopidogrel | ticagrelor
84 71 DOPOO Intensive blood
i RR 0.89 per 1000 per 1000 66— low pressure control
ﬂlofglfi?e (0.71 to Difference: 13 fewer per 1635‘2’8(3) Due to serious | may result in little
y 1.12) 1000 risk of bias and | to no difference in
(27 fewer — 5 more) inconsistency | all-cause mortality.
40 34 Intensive blood
per 1000 per 1000 ISPISIS) pressure control
. RR 0.88 moderate probably results in
Car:qlgxzﬁfular (0.71 to Difference: 6 fewer per (125)§67 g Due to serious little to no
y 1.08) 1000 risk of difference in
(12 fewer — 2 more) inconsistency cardiovascular
mortality.
98 86 SPISISIS) ;
per 1000 | per 1000 low Intensive blood
Cardiovascular RR 00 Due to serious rg;esrs:SrSIf i?]nlti;ﬁle
(0.74 to Difference: 12 fewer 4862 (2)86.69 risk of yres :
events . L to no difference in
1.06) per 1000 imprecision .
. cardiovascular
(26 fewer - 5 more) and risk of
. events.
bias.
85 75 Intensive blood
Mvocardial RR 0.88 per 1000 per 1000 16353 (3)65- r?oegeeraa?e pressure control
irzlfarction (0.79to Difference: 10 fewer Py Due 1o Serious probably reduces
0.98) per 1000 risk of bias myocardial
(18 fewer — 1 fewer) infarction.
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46 40 DPOO Intensive blood
RR 0.67 per 1000 per 1000 16353 (3)66- low pressure control
Stroke (0.41 to Difference: 6 fewer 68 Due to serious | may result in little
1.11) per 1000 risk of bias and | to no difference in
(22 fewer - 20 more) inconsistency stroke.
39 36 ClelSlS) Intensive blood
RR 0.95 per 1000 per 1000 low pressure control
Heart failure (0.72 to Difference: 3 fewer 5213 (2)86:68 | Due to serious | may result in little
1.25) per 1000 risk of bias and | to no difference in
(12 fewer - 8 more) imprecision heart failure.

Cl: confidence interval, RR: risk ratio

Table S3.2. ARB compared to ACEI in diabetic kidney disease
Patient or population: CKD with diabetes
Intervention: ARB

Comparison: ACEI

. Absolute effect .
Relative . 3 No of Quality of the
Outcomes effect estimaigg (95% Cl) Participants evidence Comments
(95% CI) Risk with | Risk with (studies) (GRADE)
ACEI ARB
?e?%% The evidence is
. Difference: y ‘on very uncertain
SyStrzléC;ErlgOd __ MD 0.25 lower 163 (2)7071 D;J_ekto fss.rlous about the effect of
r()mmH ) (1.50 lower to 1.01 (@) inlcsongisttlaansé ARB on systolic
9 higher) and y blood pressure
imprecision compared to ACEI.
The evidence is
. . Difference: N ASAA very uncertain
Dlasrt(e)gcszut;IeOOd _ MD 2.00 lower 163 (2)707" Duget(rayslg:ivous about the effect of
'?mmH ) (5.92 lower to 1.92 Lok of bias ARB on diastolic
9 higher) inconsistenc; blood pressure
y compared to ACEL.
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and

(38 fewer — 65 more)

imprecision.
34 16 DPOO ARB may result in
Need of RR 0.46 per 1000 | per 1000 low little to no
initiation of RRT (0.20 to Difference: 18 fewer 897 (2)727% | Due to serious | difference in need
1.07) per 1000 risk of bias and | of initiation of RRT
(27 fewer — 3 more) imprecision. compared to ACEI.
36 52 ARB likely results
Mortality (all RR 1.12 per 1000 per 1000 ri?oedaee;a(tae in little to no
Causgs) (0.68 to Difference: 16 more 1210 (4)71-74 Due 1o serious difference in
1.85) per 1000 risk of bias mortality compared
(5 fewer — 50 more) to ACEI.
21 20 ARB may result in
R oog |Per1000 | per1000 @%V?@ lttle to no
Cardiovascular ' , ) 72,73 . difference in
death (02.11%;0 D|ffere:rc$(.) (1) Ofewer 897 (2) ri.éllieotfob?:sm;lrjsj cardiovascular
) P ; o death compared to
(13 fewer - 29 more) imprecision. ACEI
49 58 OPOeO ARB may result in
RR 1.23 per 1000 | per 1000 low little to no
Heart failure (0.49 to Difference: 9 more 320 (2)7874 | Due to serious | difference in heart
3.07) per 1000 risk of bias and | failure compared to
(26 fewer — 96 more) imprecision. ACEI.
43 64 ARB may result in
mR1sp | per1000 | per1000 @%V?@ ittle to no
Myocardial (0.59tc | Difference: 21 more | 320 (2)*7* | Duetoserious |  irerencein
infarction . . myocardial
3.91) per 1000 risk of bias and infarction
(18 fewer — 122 more) imprecision. compared to ACE.
61 54 ARB likely results
RR 0.96 per 1000 | per 1000 PPDHO in little to no
Doubling serum (0.41 to Difference: 7 fewer per | 313 (2)7174 moderate difference in
creatinine Due to serious doubling serum
2.24) 1000 : e S
imprecision. creatinine

compared to ACEL.

Cl: confidence interval, MD: mean difference, RR: risk ratio

1
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Table S3.3. ARB compared to placebo in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: ARB

Comparison: placebo/standard of care

Relative | Sﬁsfa‘;g‘ste(ge;f,fcél) No of Quality of the
Outcomes effect ° Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
control ARB
Systolic blood Difference: GBEBV?@ ARB may reduce
pressure __ 4.76 lower 3227 (3)75-77 Due to very systolic blood
(mmHg) (7.55 lower to 1.78 serious risk of | Pressure compared
9 lower) inconsistency to standard of care.
ARB may result in
Diastolic blood Difference: GBEBV?@ slight reduction to
pressure _ MD 1.67 lower 3227 (3)7577 Due to very no d|ff§rence in
(mmHg) (3.64 lower to 0.31 serious risk of diastolic blood
9 higher) inconsistenc pressure compared
Y- | to standard of care.
222 172 DODPDPO
per 1000 | per 1000 moderate ARB probably
Need of RR 0.78 _ . | Due to serious redggeg the need
initiation of RRT (0.67 to Difference: 50 fewer 2661 (2)7% risk of of initiation of RRT
0.91) per 1000 imprecision. > compared to
(74 fewer — 21 fewer) S standard of care.
166 164 ARB probably
RR 0.99 per 1000 | per 1000 ri?oegfraa(t?a results in little to no
Mortality (all ' . ) 75 77 X difference in all-
(0.85t0 Difference: 2 fewer per | 3227 (3)7° Due to serious .
causes) 1.15) 1000 risk of cause mortality
: . L compared to
(25 fewer — 24 more) imprecision. standard of care.
RR 2.49 20 43 D0 ARB may result in
Hyperkalemia (0.88 to per 1000 | per 1000 | 1714 (2)76.77 low slightly higher risk
7.03) Difference: 23 more to no difference in
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per 1000 Due to serious hyperkalemia
(5 fewer - 102 more) risk of compared to
inconsistency standard of care.
and
imprecision.
145 104 ARB probably
RR 0.71 per 1000 per 1000 ri?oedaeeraa(tae reduces the risk of
Heart failure (0.57 to Difference: 41 fewer 2079 (2)7>76 Due 1o serious heart failure
0.90) per 1000 imBecision compared to
(13 fewer — 62 fewer) P ' standard of care.
72 51 ARB probably
" i RR 0.72 per 1000 per 1000 @Gdaea@ reduces thedrislk of
yocardia : . . 75.76 moderate myocardia
infarction (2'%11 ;O lefer;récr:e;.o%gfewer 2079 (2) Due to serious infarction slightly
) (36 fewer — 1 more) imprecision. compared to
standard of care.
280 227 ARB reduces the
. RR 0.82 per 1000 | per 1000 risk of doubling
D°‘éf’e"23n?f;“m (0.73 1o Difference: 53 fewer | 3227 (377 | ©ODD serum creatinine
0.92) per 1000 9 compared to
(77 fewer - 25 more) standard of care.

Cl: confidence interval, MD: mean difference, RR: risk ratio

Table S3.4. Steroidal MRA compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: Steroidal MRA

Comparison: Placebo/standard of care

Absolute effect
Relative estimates (95% Cl)
Outcomes effect : :
. . Risk with
(95% Cl) | Risk with stltsaro\i,zjl;[al
control MRA

No of
Participants
(studies)

Quality of the
evidence
(GRADE)

Comments
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lower)

risk of bias and
inconsistency.

. i PPOO Steroidal MRA may
Systolic blood Difference: low reduce systolic
MD 5.62 lower 78.79 .
pressure (8.28 lower to 2.95 86 (2)78 Due to serious blood pressure
(mmHg) ) lower) ' risk of bias and compared to
imprecision. standard of care.
. ) SlelelS) Steroidal MRA may
Diastolic blood Difference: low reduce diastolic
MD 4.10 lower 78.79 .
pressure (4.93 lower to 3.27 86 (2)78 Due to serious blood pressure
(mmHg) ) lower) ' risk of bias and compared to
imprecision. standard of care.
?e(?%(v? Steroidal MRA may
Difference: Due toyserious reduce eGFR
eGFR MD 4.65 lower 78.79 . . decline compared
(mL/min) (12.47 lower to 3.17 86 (2) nf};rOf g;?;ﬁgd to standard of care
higher) ?isk of but the evidence is
inconsistency. very uncertain.
Difference: OO Steroidal MRA may
UACR MD 20.75 lower 8627 | Due o | reduce UACR
(mg/g) (40.90 lower to 0.60 slightly compared

to standard of care.

Cl: confidence interval, eGFR: estimated glomerular filtration rate, MD: mean difference, RR: risk ratio, UACR: urine albumin creatinine ratio.
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Table S3.5. Non-steroidal MRA compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: Non-steroidal MRA

Comparison: Placebo/standard of care

Absolute effect
Relative | estimates (95% Cl) No of Quality of the
Outcomes effect Risk with | Participants evidence Comments
(95% Cl) | Risk with non (studies) (GRADE)
control steroidal
MRA
. ) DPOO Non-steroidal MRA
Systolic blood MBIfgir;r:g\?v.er 6134 low may _reduce
pressure - (10.10 lower to 2.15 (3)#2808 Dge to very systolic blood
(mmHg) | serious risk of | pressure compared
ower) . ;
inconsistency. | to standard of care.
Non-steroidal MRA
Diastolic blood Difference: EBEBV?@ may reduce
pressure _ MD 1.38 lower 6015 (2)#28" Due to very diastolic blood
(mmHg) (2.35 lower to 0.41 serious risk of pressure slightly
9 lower) inconsistenc compared to
Y- standard of care.
Non-steroidal MRA
84 70 ,
probably results in
Mortality (all- RR 0.90 per 1000 | per 1000 r?oegeeraa?e small decrease to
(0.76 to . 6032 (2)4281 X no difference in all-
cause) 1.07) Difference: 14 fewer Due to serious | ..\ 5o mortality
per 1000 imprecision. compared to
(25 fewer - 1 more) standard of care.
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Treatment
dropouts due to
adverse effects

RR 1.25
(1.03 to
1.52)

59 73
per 1000 per 1000

Difference: 14 more
per 1000
(1 more — 30 more)

6016 (2)4281

DDDO
moderate
Due to serious
imprecision.

Non-steroidal MRA
probably increases
the risk of
treatment dropouts
due to adverse
effects compared
to standard of care.

Hyperkalemia

RR 2.04
(1.75 to
2.37)

77 154
per 1000 per 1000

Difference: 77 more
per 1000
(55 more — 102 more)

6016 (2)*281

ODDD
high

Non-steroidal MRA
increases the risk
of hyperkalemia
compared to
standard of care.

Cl: confidence interval, eGFR: estimated glomerular filtration rate, MD: mean difference, RR: risk ratio, UACR: urine albumin creatinine ratio.
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Table S3.6. Aliskiren compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Aliskiren

Comparison: Placebo/standard of care

Absolute effect

risk of
inconsistency

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
control aliskiren
SPISISIS)
Svstolic blood Difference: Dug?gyslg:ivous The evidence is
! ressure - MD 0.10 higher 225 (1)82 risk of bias and very uncertain
F()mmH ) (3.83 lower to 4.03 Very Serious about the effect of
9 higher) %Sk of aliskiren on PAS.
inconsistency
SPISISIS) Aliskiren may
Difference: very low reduce diastolic
Diastolic blood MD 1.00 lower Due to serious blood pressure
pressure - (1.56 lower to 0.44 225 (1) 82 risk of bias and | slightly compared
(mmHg) lower) very serious

to standard of care,
but the evidence is
very uncertain.

Cl: confidence interval, eGFR: estimated glomerular filtration rate, MD: mean difference, UACR: urine albumin creatinine ratio.

1
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Table S3.7. Aliskiren+ARB compared to ARB in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: Aliskiren+ARB

Comparison: ARB

Relative | sﬁzsaﬂt‘ste(;;fcél) No of Quality of the
Outcomes effect ° Participants evidence Comments
(95% ClI) Risk with | Risk with (studies) (GRADE)
control aliskiren
. DPOO Aliskiren+ARB may
. Difference: :
Systolic blood MD 2.73 lower . low . reduce systolic
pressure -- (4.62 lower to 0.84 1744 (2)83 Due to serious blood pressure
(mmHg) ' lower) ’ risk of bias and | slightly compared
inconsistency to ARB.
CISISIS) Aliskiren+ARB may
. . Difference: very Iovy reduce diastolic
Diastolic blood MD 1.75 lower Due to serious blood pressure
pressure - 3.00 |O\;V6I’ i 0.50 1744 (2)8384 | risk of bias and | slightly compared
(mmHg) ) lower) : very serious to ARB, but the
risk of evidence is very
inconsistency uncertain.
Difference: OOOO | Aliskiren+ARB has
eGFR __ MD 0.33 lower 83,84 little to no
(mU/min) (2.16 lowerto 1.51 | /44 () Sgr?:utsor‘i’sek%f difference in eGFR
higher) . : compared to ARB.
inconsistency
; . SPISISIS)

UACR Mrg)qu%egnfoewer low Aliskiren+ARB may
(% mean - (18.74 IoWer 10 14.04 589 (1)83 Due to very reduce albuminuria
change) ’ lower) ' serious risk of | compared to ARB.

inconsistency.
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298 per
1000

336
per 1000

SPISISIS)
very low

The evidence is
very uncertain

effects

Difference: 9 more per

(4 less

1000
to 32 more)

risk of
inconsistency

RR 1.10 Due to serious
Anye?lg\r/]?rse (0.97 to Difference: 38 more 1744 (2)8384 | risk of bias and itl)i(s)zitrteﬁrzflf?e; to(:]f
1.23) per 1000 very serious
(2 less — 77 more) risk of any adverse event
inconsistency compared to ARB.
19 per 28 per DO Th‘i evfe”r?e.ri]s
1000 1000 very low very uncertal
Treatment RR 1.43 Due 10 Serious about the effect of
Jisconinuation | (0.7810 1744 (2)55% | risk of bias and | 2'KIen+AHE on
2.62) very serious

discontinuation due
to adverse effects
compared to ARB.

Cl: confidence interval, eGFR: estimated glomerular filtration rate, MD: mean difference, UACR: urine albumin creatinine ratio.
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Chapter 4. CKD progression in people with diabetic kidney disease

Table S4.1. ACEI compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: ACEI

Comparison: Placebo/standard of care

Absolute effect

Relative . o No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) | Risk with | Risk with (studies) (GRADE)
control ACEI
103 107 ACEI probably
RR 1.04 LPer 1000 | per 1000 riaoegfraa% results in .Iittle to no
Mortality (all ) . . 7500 difference in mortality
(0.91to | Difference: 4 more per 8593 Due to
causes) 1.19) 1000 ©) serious risk of compared to
: ; placebo/standard of
(9 fewer — 19 more) bias care
60 61 DPOO ACEI may result in
Card | RR 1.02 |Per 1000 | per 1000 so12 DIow little to go differelnce
ardiovascular ’ . ue to in cardiovascular
death (2'82%;[0 D|fferenc1e(.)30more per (6)85:87-91 serious risk of | death compared to
' (10 fewer — 15 more) . bias e_m_d placebo/standard of
imprecision care.
24 20 ACEI probably
per 1000 | per 1000 PPDPO results in little to no
Doubling serum RR 0.81 5298 moderate difference in dquling
creatinine (0.57 to Difference: 4 fewer (3)889495 Due to serum creatinine
1.17) per 1000 serious risk of compared to
(10 fewer - 5 more) imprecision placebo/standard of
care.
83 59 SISISIS) The evidence is very
RR 073 LPer 1000 | per 1000 very low uncertain about the
New onset of (© 48- o Difference: 24 fewer 1178 Due to effect of ACEIl on
macroalbuminuria 1' 11) per 1'000 (5)8589.9296.97 | gerious risk of new onset of
' (44 fewer — 7 more) imprecision macroalbuminuria
and very compared to
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serious risk of

placebo/standard of

bias care.
3 2 The evidence is very
per 1000 | per 1000 ?e%%(ﬁ uncertain about the
- RR 0.55 6567 effect of ACEIl on
Need olegljrllatlon of (0.18 to Difference: 1 fewer (9)85:86.88- SeDrge toryel(ry ¢ need of initiation of
1.70) per 1000 92,9596 im'°‘rfci§iorf’ RRT compared to
(2 fewer — 3 more) a% d bias placebo/standard of
care.
128 91 ACEI may result in
_ per 1000 | per 1000 EBEEN?@ little to no difference
Majc_nr adverse RR 0.81 _ . 6209 Due to i major
cardiovascular (0.43 to Difference: 37 fewer (5)86-89.96 " isk of cardiovascular
events 1.54) per 1000 se b(i):ss :r? d oM\ events compared to
(79 fewer — 45 more) inconsistenc placebo/ standard of
y care.
54 45 PPOO ACEI may result in
low slight decrease to no
0.84 per 1000 ber ) :
Heart failure (0.69 to0 . . 1000 Zs%ggs o Dueto difference in heart
1.02) Difference: 9 fewer per | (4)888995, serious risk of | failure compared to
1000 bias and placebo/standard of
(17 fewer — 1 more) imprecision care.
33 31 DOOO The evidence is very
per 1000 per very low uncertain about the
. RR 0.97 1000 Due to effect of ACEI on
Myocardial (0.65 to 7365 . sk of ial
infarction ' Difference: 2 fewer per | (483899396 | SSMOUS 1ISK 0T myocardia
1.45) 1000 imprecision, infcarction compared
(12 fewer — 13 more) inconsistency | to placebo/standard
and bias of care.
29 S’;r SOOO | ACEI may resultin
RR 1.06 per 1000 little to no difference
Stroke (0.72 to 1000 7365 Due to in stroke compared
" 56) Difference: 2 more per | (4)8889939% | serious risk of | compare
. 1000 bias and to placebo/ standard
(8 fewer — 17 more) imprecision of care.
Treatment RR 1.12 205 6424 ACEI probably
dropouts due to (1.01to er1 ?800 per (8)85- @63@? increases treatment
adverse effects 1.23) P 1000 89,92,94,96 moderate dropouts due to

1
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. ] Due to adverse effects
D|ffergzﬁ.0%1o more serious risk of compared to
B bias placebo/ standard of
(1 more — 41 more) care.
438 ACEI may result in
RR 0.98 e??gOO per @GI?)v(Tv)e little to no difference
Serious adverse (© 84- o P 1000 6614 Due to ver in serious adverse
effects 1' 14) Difference: 16 fewer (3)87.88.93 Ty risk{)f effects compared to
' per 1000 inconsistenc placebo/ standard of
(79 fewer — 56 more) y care.
CICICIS) The evidence is very
Difference: very low uncertain about the
HbA1c __ MD 0.30 higher 95 Due to very effect of ACEl on
(%) (0.68 lower to 1.28 (2)8586 serious risk of | HbA1c compared to
higher) bias and placebo/standard of
inconsistency care.
GBEIEV?@ ACEI may result in
Difference: little to no difference
eGFR MD 0.17 lower 659 Due to in eGFR decline
(mL/min) - (0.66 lower to 0.32 (2)sose | Serious risk of compared to
) . { inconsistency
higher) and placebo/standard of
imprecision care.
SPISISIS)
very low The evidence is very
Difference: Due to very uncertain about the
UACR
(% change from . MD 48.74 lower 146 serious risk of effect of ACEI on
° baselgi]ne) (137.04 lower to 39.55 (2)85.90 bias, UACR compared to
higher) inconsistency | placebo/standard of
and care.
imprecision.

Cl: confidence interval, MD: mean difference, UACR: urine albumin creatinine ratio, RR: risk ratio
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Table S4.2. ARB compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: ARB

Comparison: Placebo/standard of care

Absolute effect

Relative : i
estimates (95% ClI) . Quality of the
Outcomes effeoc t Risk No of Parpmpants evidence Comments
(95% Risk with IS (studies) (GRADE)
Cl) control with
ARB
92 94 per ARB results in little
, RR 1.03 | per 1000 1000 75.76.98— to no difference in
Mggilsl’gs()all (0.983to | Difference: 2 more 14508 1((031) @ﬁ?ﬂa@ mortality compared
1.13) per 1000 9 to placebo/standard
(7 fewer — 11 more) of care.
180 .
182 ARB may result in
RR 0.97 per 1000 1%%2) GBEIEV?@ little to no difference
Death from renal (0.77to | Difference: 2 fewer 7439 (2)75:100 Duetovery | death from renal
causes 1.22) per 1000 serious risk of | CaUSES compared to
: . . placebo/standard of
(39 fewer — 44 inconsistency care
more) )
68 gezr OO0 | ARB may resuttin
Cardiovascular RR 1.56 | P et 1000 .Due to I|t;[lnectgr3ic;\c/ig;iruelgrce
death (0.51 to | Difference: 4 more 6616 (3)76:100.101 | gerious risk of death compared to
4.73) per 1000 inconsistency placebo/standard of
(44 fewer - 150 and
. - care.
more) imprecision
54 ARB may result in
53 per OO little to no difference
RR 1.03 | per 1000 1000 low in kidney composite
Kidney composite | (0.74 to 6492 (2)76:100 Due to compared 1o
1.43) Difference: 1 more serious risk of placebo/standard of
per 1000 inconsistency

care.
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(14 fewer — 22 and
more) imprecision
292 160
per 1000 per OPOOS ARB may reduce
RR 0.52 1000 low new onset of
New onset of (0.31to Difference: 132 1222 (3)100.102,103 _Due to macroalbuminuria
macroalbuminuria 0.87) fewer serious risk of compared to
per 1000 inconsistency | placebo/standard of
(177 fewer — 70 and bias care.
fewer)
89 ARB may result in
102 PPHOO . .
per 1000 per low I|t_tle to no difference
Doubling serum RR 0.90 1000 9514 Due to in doubling serum
cromtine (0.72to | Difference: 13 fewer | gyzs7ess100.10¢ | serious risk of creatinine
1.13) per 1000 inconsistency compared to
(31 fewer — 10 and bias placebo/standard of
more) care.
55
68 ARB probably
RR 0.79 | Per 1000 1%%:) r?oegfraa% reduces the need of
Need of initiation ’ . - 9221 initiation of RRT
(0.68 to | Difference: 13 fewer 75.98.100.101,103,104 Due to
of RRT 0.92) per 1000 ©) serious risk of | _,_compared to
) (29 fewer — 16 bias placebo/standard of
fewer) care.
507 192 ARB results in little
per to no difference in
Major adverse RR 0.93 pagd 000 1000 DDDD major adverse
cardiovascular (© 85- to | Difference: 15 fewer 7439 (2)75:100 hiah cardiovascular
events 1' 02) or 1'000 9 events compared to
’ (32 feF\)Ner _ 4 more) placebo/standard of
care.
75 ARB probably
87 per A A results in little to no
AR 0.83 | per 1000 | 4559 moderate | " yiterence in heart
Heart failure (0.65 o e ence: 12 fewer | 5005 (377071 Due to failure compared to
1.06) ’ serious risk of P
per 1000 inconsistency placebo/standard of
(28 fewer — 9 more) care.
55 42 8005 (3)7576,100 DOPPO
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per 1000 per

moderate

ARB probably

Mvocardial RR 0.77 1000 Due to reduces myocardial
irilfarction (0.63 to | Difference: 13 fewer serious risk of | infarction compared
0.93) per 1000 imprecision | to placebo/standard
(20 fewer — 4 fewer) of care.
45 37 OOPO ARB. prgbably
RR 0.82 | per 1000 per moderate results n little to no
Stroke (0.65 to 10001 g490 (2)76.100 Due to effect in stroke
1' 04) Difference: 8 fewer serious risk of compared to
) per 1000 ; L placebo/standard of
(15 fewer — 2 more) 'mprecision care.
73 63 ARB probably
per results in little to no
Treatment per 1000 1000 A difference in
d RR 0.84 moderate
ropouts due to (0.71 to . 7382 (4)75.99.101.102 Due to treatment dropouts
adverse effects O 98) Difference: 10 fewer serious risk of due to adverse
’ per 1000 imprecision effects compared to
(20 fewer — 1 more) P placebo/standard of
care.
19 33 SISISIS) .
per 1000 per low ARB may increase
RR 1.83 1000 Due to hyperkalemia
Hyperkalemia (1.16 to Difference: 14 more 12871 (4)76:98-100 | gerious risk of compared to
2.90) of 1'000 inconsistency | placebo/standard of
(2 mopre — 33 more) and care.
imprecision
UACR Difference: EBEIEV?@ ARB may reduce
(% change from PN MD 47.99 lower 932 (2)102.105 Due to very UACR compared to
: (71.37 lower to X . placebo/standard of
baseline) serious risk of

24.62 lower)

inconsistency

care.
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Table S4.3. ACEI compared to ARB in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: ACEI

Comparison: ARB

Absolute effect

Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) | Risk with | Risk with (studies) (GRADE)
ARB ACEI
24 26 per (GISISIC)
RR 1.02 LPer 1000 1000 low ACEI may result in
Mortality (all (© 38. to | Difference: 2 more per 603 Due to little to no difference
causes) 2 77) ) 600 P (6)71.74.106-109 | gerious risk of | in all-cause mortality
' (14 fewer — 47 more) bias and compared to ARB.
imprecision
13 8 NAISIS) ACEI may result in
per 1000 | per 1000 low ; .
. RR 0.62 74.107— little to no difference
Cardiovascular . ) 466 (4)™+ Due to . .
death (0.10to Difference: 5 fewer 109 serious risk of in cardiovascular
3.62) per 1000 bias and death compared to
(12 fewer - 34 more) . L ARB.
imprecision
66 156 DOOO . .
per 1000 | per 1000 verylow | 'heevidence is very
RR 2.05 Due to very
ma’\é‘f;"aﬁ)':frﬁ}ncgria (0.96to | Difference: 90 more | 208 (3)196-108 | serious risk of effeﬁéxf :nigt' on
4.39) per 1000 bias, and s
(7 more — 268 more) serious risk of gﬁ;:rc;?é%ug IRLIJ:{E‘
imprecision P '
54 40 OPDPO ACEI probably
RRO72 |Per 1000 | per 1000 moderate results in little to no
Heart failure (© 28. o Difference: 14 fewer 342 (2)74.107 Due to difference in heart
1' 87) per 1000 serious risk of | failure compared to
' (38 fewer — 50 more) imprecision ARB.
Myocardial 54 34 74407 ACEI probably
infarction per 1000 | per 1000 342 (2) OO0 results in little to no

1
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moderate

difference in

RR 0.62 Difference: 20 fewer D L .
(0.23 to per 1000 Dueto myocardial infarction
1.68) (41 fewer — 38 more) serious risk of | compared to ARB.
imprecision
32 36 SPIGISIS)
RR 1.06 per 1000 | per 1000 low .ACEI may result in
Stroke (0.37 to Difference: 4 more 3 7:2??7 108 _Due t.ok ¢ I!ttle tokno difference
3.01) oer 1000 (8)74.107, serious risk o in stroke compared
(19 fewer — 70 more)  bigp and to ARB,
imprecision
97 137 ClSISIS) The evidence is very
r1 ri very low uncertain about the
Treatment RR 1.35 per 1000 | per 1000 _ | Dueto very effect of ACEl on
dropouts due to 461 (4)74106 X )
adverse effects (0.83 to Difference: 40 more 108 serious risk of | treatment dropouts
2.21) per 1000 bias, and due to adverse
(12 fewer — 127 more) serious risk of | effects compared to
imprecision ARB.
SPISISIS)
Difference: very low The evidence is very
HOAT MD 0.50 higher 05108 Dl_Je to very uncertain about the
c -- (0.40 higher to 0.60 116 (2)106. serious risk of effect of ACEI on
higher) bias, and HbA1c compared to
serious risk of ARB.
imprecision.
SPISISIS)
. ) very low The evidence is very
UACR MDDzllf;e:an?ieher Due to very uncertain about the
(% change from - (30.03 hi .her tg 56.32 124 (2)108.109 | gserious risk of effect of ACEI on
baseline) ] h%her) ' bias, and UACR compared to
serious risk of ARB.
imprecision.
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Table S4.4. Aliskiren compared to placebo/standard of care in diabetic kidney disease
Patient or population: CKD with diabetes
Intervention: Aliskiren

Comparison: Placebo/standard of care

. Absolute effect )
Relative . ° No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% Cl) | Risk with | Risk with (studies) (GRADE)
control aliskiren
?e(r?/(l?)(v? The evidence is very
UACR Difference: Due to very uncertain about the
(% change from __ MD 9.94 lower 9385 (3) serious risk of | €ffect of aliskiren on
baseline) (18.80 lower to 1.07 82,110,111 inconsistency UACR compared to
lower) . ’ | placebo/standard of
and serious care
risk of bias. )
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Table S4.5. Steroidal MRA compared to placebo/standard of care in diabetic kidney disease
Patient or population: CKD with diabetes
Intervention: Steroidal MRA

Comparison: Placebo/standard of care

Absolute effect
Relative estimates (95% CI) No of Quality of the
Outcomes effect Risk with Participants evidence Comments
(95% CI) | Risk with steroidal (studies) (GRADE)
control MRA
24 63 SOOO | steroidal MRA may
RR 2.17 per 1000 1%00 Due to result in little to no
Hyperkalemia (%48?}0 Difference: 42 more 246 (2)11=1 serious risk of difference n
.03) . L hyperkalemia
per 1000 imprecision compared to control
(11 fewer — 311 more) and bias '
SPISISIS)
Difference: low Steroidal MRA may
HbA1c _ MD 0.00 lower 239 (2)78.112 Due to result in little to no
(%) (0.11 lower to 0.10 serious risk of | difference in HbA1c
higher) imprecision compared to control.
and bias
SISISIS)
Difference: D‘J‘ZYJ?& The evidence is very
eGFR _ MD 2.02 lower 353 , . kyf uncertain about the
(mL/min) (3.49 lower to 0.55 (3)78.112.114 segpus rlsd ° effect of steroidal
lower) las, an MRA on eGFR.
serious risk of
imprecision.
SPISISIS)
UACR Difference: very low Steroidal MRA may
(% change from _ MD 31.32 lower 424 Due to very reduce UACR, but
baseline) (51.45 lower to 11.18 | (4)78112114115 | gerious risk of | the evidence is very
lower) bias and uncertain.
inconsistency,
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and serious
risk of
imprecision.
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Table S4.6. Non-steroidal MRA compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Non-steroidal MRA

Comparison: Placebo/standard of care

Absolute effect
estimates (95% ClI)

per 1000

Relative No of Quality of the
Outcomes effect Risk with | Participants evidence Comments
(95% Cl) | Risk with non- (studies) (GRADE)
control steroidal
MRA
94 85 .
Non-steroidal MRA
Mortality (all AR 0.90 | per 1000 1_per 1000 | 43050 (3)42- PP have little or no effect
(0.80 to | Difference: 9 fewer per s "
causes) 1.00) 1000 high on all-cause
(18 fewer — 0 fewer) mortality.
er516000 er419000 Non-steroidal MRA
Cardiovascular RR 0.88 Igifference' 7 1|‘Oewer or 13026 favYarTasYa) have little or no effect
death (0.76 to ] 600 P (2)4243 high on cardiovascular
1.02) (14 fewer — 1 more) death.
! 0 ODDO .
Death f | | RRoge (P10 LperTO0 | g, moderate | o ot
o fomenel | FROSZ | oterorcr 1 fower | (3020 | "bueto | Prbatly does o
3; 23) per 1000 serious risk of renal cause
) (1 fewer — 0 fewer) imprecision '
153 131
RR 0.86 | per 1000 | per 1000 Non-steroidal MRA
Kidney composite (0.79to Difference: 22 fewer 13026 @6@69 decrease composite
(2)4243 high
0.93) per 1000 kidney outcome.
(33 fewer — 11 fewer)
50 39 .
RR 0.79 Non-steroidal MRA
. 1000 | per 1000 13026 DOPPO
Heart failure (0.66 to per - 42.43 probably decrease
0.94) Difference: 11 fewer (2)4 moderate heart failure.
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(17 fewer — 4 fewer) Due to
serious risk of
imprecision
29 24 DOPO .
Non-steroidal MRA
Myocardial ?OR7%?C1) Si?fre:gr?ge- 5 ?eev:/;roogr 13847 mSSZr?ote probably have little or
infarction 1' 12) 1(')00 P (3)4243.45 serious risk of no difference on
: . L myocardial infarction.
(9 fewer — 1 more) imprecision
30 27 SPISIIS) ;
RR0.99 | per 1000 | per 1000 moderate | _on-steroidal MRA
. - 13847 probably have little or
Stroke (0.82to | Difference: 3 fewer per (3)#243:45 Due to no difference on
1.20) 1000 serious risk of stroke
(8 fewer — 3 more) imprecision )
54 64 PODHO Non-steroidal MRA
Treatment RR 1.19 | per 1000 | per 1000 13903 (5)%- moderate probably increase
dropouts due to (1.04 to Difference: 10 more 5 Due to treatment dropouts
adverse effects 1.36) per 1000 serious risk of due to adverse
(2 more — 19 more) bias events slightly.
13 23 SISISIS) ;
. RR 1.43 | per 1000 | per 1000 moderate | '\on-steroidal MRA
Serious adverse . ; 42,45 probably increase
(0.95to0 Difference: 21 more 6479 (2)4* Due to .
events . ) serious adverse
2.14) per 1000 serious risk of events slightl
(2 more — 21 more) imprecision gntly.
68 128
RR 2.03 | per 1000 | per 1000 Non-steroidal MRA
Hyperkalemia (1.83 10 Difference: 60 more (4)143?3?‘%46 @E?Gg@ increase
2.27) per 1000 9 hyperkalemia.

(47 more — 75 more)
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Table S4.7. sGLT2i compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: sGLT2i

Comparison: Placebo/standard of care

Absolute effect

Relative . o No of Quality of the
Qutcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) | Risk with | Risk with (studies) (GRADE)
control sGLT2i
72 65
Mortality (all TORB%?; et f:gr(ﬁce' ";ef;lgo 37044 9)- | ©OOD® | sGLT2i decrease all-
. . 3,6,7,9-11,116 i i
causes) 0.98) per 1000 high cause mortality.
(11 fewer — 2 fewer)
36 33
. RR 0.89 | per 1000 | per 1000 16.9- sGLT2i decrease
Cardéc;v;rs]cular (0.79 to Difference: 3 fewer 35451126) EBE?EEGB cardiovascular
0.99) per 1000 g death.
(6 fewer — 0 fewer)
32 20
RR 0.62 | per 1000 | per 1000 OODD sGLT2i decrease
Kidney composite | (0.52 to Difference: 12 fewer | 32145 (3)'.6.10 hi kidney composite
igh
0.75) per 1000 outcomes.
(15 fewer — 8 fewer)
25 21 SPICISPIS)
RR 0.83 | per 1000 | per 1000 99979 moderate sGTL2i probably
Acute kidney injury | (0.67 to Difference: 4 fewer (7)2367.10.11.117 Due to does not decrease
1.05) per 1000 serious risk of | acute kidney injury.
(8 fewer — 2 more) bias
80 50 DOPO ;
. RR 0.63 | per 1000 | per 1000 moderate sGLT2i prot?ably
Doubling serum . ; 67 reduce the risk of
> - (0.50 to Difference: 30 fewer 4698 (2)% Due to .
creatinine . X doubling serum
0.78) per 1000 serious risk of 2
, S creatinine.
(40 fewer — 18 fewer) imprecision.
58 | 44
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per 1000 | per 1000 PRDO
. RR 0.85 . . 26646 moderate sGLT2i probably
I\i/lrﬁc;(r;?trigfl (0.74 to lefer;r;(r:(?.ogt)fewer (10)38.7.10- Due to decrease myocardial
0.96) 12,116,118-120 serious risk of infarction.
(20 fewer — 8 fewer) bid®
32 23 SISISIS)
RR0.71 | per 1000 | per 1000 23234 (8) 875 moderate sGLT2i probably
Heart failure (0.61to Difference: 9 fewer 12.416.118 Due to decrease heart
0.83) per 1000 serious risk of failure.
(12 fewer — 5 fewer) bias
24 21 SISISIS)
RR0.99 | per1000 | per 1000 | ,,-, (8) 375 moderate sGLT2i probably
Stroke (0.83 to Difference: 3 fewer 12416118 Due to does not reduce
1.18) per 1000 serious risk of stroke.
(6 fewer — 1 more) bias
64 71 DPPO sGLT2i probably
Treatment RR 1.07 | per 1000 | per 1000 21087 (9) moderate does not increase
dropouts due to (0.80 to | Difference: 7 more per | 537 19-12.118-120 Due to treatment dropouts
adverse effects 1.43) 1000 serious risk of due to adverse
(11 more — 31 more) bias effects.
328 283 OPPO
. RR 0.93 | per 1000 | per 1000 26436 (12) moderate sGLT2i probably
Senouf? act:iverse (0.90, Difference: 45 fewer 236,7,10,11,116- Due to reduce serious
etiects 0.96) per 1000 121 serious risk of adverse effects.
(54 fewer — 36 fewer) bias
2 1 PPOO sGLT2i may result in
Diabetic RR 0.50 | per 1000 | per 1000 low little to no difference
retinopathy (0.05to Difference: 1 fewer 1948 (2)116.119 | Due to very in diabetic
progression 4.78) per 1000 serious risk of retinopathy
(2 fewer — 8 more) imprecision progression.
RR 8.40 ?OOO ?OOO EBEEEB@ GTL2 babl
. . . per per moderate S i probably
keltjc;:g%tcl)iis (2.79 1o Difference: 4 more ( 42)15?07 1 Due to increase diabetic
25.31) per 1000 serious risk of ketoacidosis.
(1 more - 12 more) imprecision
Urinary tract 23 30 232721(3)315131(1 16 11)21 ODDO sGLT2i probably

infections

per 1000 | per 1000

have little or no

148

Page 148 of 181



moderate

difference on urinary

?ORSL.?: D|fferenc1e (:)gomore per Due to tract infections.
1.22) (2 more — 12 more) serlogisagsk of
60 61 DPOO
RR 094 | Per 1000 | per 1000 low sGLT2i may have
Gastrointestinal (© 68. o Difference: 1 more 5085 (8)3-11- Due to very | little or no difference
adverse effects | 31) or 1000 13.116,118-120 | serious risk of | on gastrointestinal
' P imprecision adverse effects.
(16 fewer — 25 more) and bias
74 59 SIS IS
RR 0.80 | per 1000 | per 1000 moderate sGLT2i probably
Hyperkalemia (0.65to Difference: 15 fewer | 5260 (4)367.11 Due to reduce
0.98) per 1000 serious risk of hyperkalemia.
26 fewer — 2 fewer imprecision
f f i isi
178 132 OO
per 1000 | per 1000 very low sGLT2i may have
_ RR 0.77 _ . 5994 (11) Dge to very little or no dlfferepce
Hypoglycemia (0.50 to Difference: 46 fewer | 5371112116121 | Seriousrisk of | on hypoglycemia,
1.19) per 1000 inconsistency, | but the evidence is
(92 fewer — 26 more) and serious very uncertain.
risk of bias
1 15 ] lar]e) .
RR0.99 | per 1000 | per 1000 26142 moderate SGLT2! probably
, . : 36710~ ave little or no
Amputations (0.68 to Difference: 14 more (9)36.7. Due to :
1.44) per 1000 12116118120 | serious risk of difference on
(9 more — 21 more) imprecision amputation.
42 38 PPPO .
RR0.99 | per1000 | per 1000 | 26969 (11) | moderate SGLT2 probadly
Fractures (0.81 to Difference: 4 fewer 236,710~ Due to .
1.21) per 1000 12116118120 | gerious risk of dliference on
(11 fewer — 4 more) bias ractures.
; ) SPIPISIS)
Difference: 25406 (11) low _
HbA1c _ MD 0.15 lower 23,6710 Due to very sGLT2i may
o,
(%) (0.23 Ilc;v\\llveerr;o 0.07 1216117121122 | serious risk of decrease HbA1c.
imprecision
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SIS IS S)

UACR Difference: moderate
(% change from MD 26.30 lower 4738 (3)6712" Due to sGLT2i probably
b ) (26.74 lower to 25.85 . X reduce UACR.
aseline) lower) serious risk of
bias
. ) DDOO The evidence
Difference:
eGFR MD 0.42 lower 7816 (7) low suggests that
(mL/min) (1.46 lower to 0.63 2671112116122 Due to very _ sGLT2i regults in
) higher) ' serious risk of | little to no difference
g imprecision in eGFR.

1
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Table S4.8. GLP-1A compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: GLP-1 RA

Comparison: Placebo/standard of care

Absolute effect

Relative estimates (95% CI) No of Quality of the
Outcomes effect Risk with Participants evidence Comments
(95% CI) | Risk with GLP-1 (studies) (GRADE)
control RA
93 79
. RR 0.91 per 1000 | per 1000 GLP-1RA reduce
Mggilsl’gs()all (0.83 to Difference: 14 fewer ( 4)2111937 281 22 @ﬁ?ﬂa@ all-cause
0.99) per 1000 9 mortality.
(20 fewer — 7 fewer)
46 39
. RR 0.86 per 1000 | per 1000 GLP-1RA reduce
Cardéc;vaa;ﬁcular (0.75to Difference: 7 fewer | 27101 (6) 1722 @E?Ga@ cardiovascular
1.00) per 1000 9 death.
(12 fewer — 1 fewer)
193 157 SYISISVIS)
RR0.79 | per 1000 | per 1000 moderate AT
Kidney composite (0.64 to Difference: 36 fewer | 13976 (2)'7'® | Due to serious P y .
. kidney composite
0.98) per 1000 risk of outcome
(66 fewer - 0 fewer) inconsistency. )
93 77
oNewonset | (07010 oifrence fofower | 2308, | 0008 | O 0
0.82) per 1000 9 macroalbuminuria.
(22 fewer — 10 fewer)
17 16 SPISIIS)
Doubling serum RR0.97 | per 1000 | per 1000 moderate roS:;ll_bFI)-1rI:c?uce
9< (0.76 to Difference: 1 fewer 15408 (2)2"123 | Due to serious P oY
creatinine . doubling serum
1.23) per 1000 risk of -
. . creatinine.
(4 fewer - 5 more) imprecision.
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9

7

GLP-1RA

per 1000 | per 1000 DOOO probably have
C RR 0.85 moderate .
Need of initiation . _ 18.123 ; little or no
(0.62 to Difference: 2 fewer 19241 (2)'8 Due to serious | .
RRT . difference on need
1.16) per 1000 risk of s
. . of initiation of
(4 fewer - 1 more) imprecision. RRT
51 48
GLP-1 RA does
. RR 0.96 per 1000 | per 1000
Myocardial (0.85t0 | Difference: 3 fewer | 26524 (5)17-22 | OOOO not reduce
infarction high myocardial
1.08) per 1000 : :
infarction.
(9 fewer - 3 more)
41 35
RR 0.91 per 1000 | per 1000 DDDD GLP-1 RA does
Heart failure (0.77 to Difference: 6 fewer | 20044 (3) 1722 hiah not reduce heart
1.07) per 1000 9 failure.
(11 fewer — 0 fewer)
31 25 DPPO
RR 0.87 | per 1000 | per 1000 moderate GLP-1 RA
Stroke (0.69 to Difference: 6 fewer | 20044 (3) '7-22 | Due to serious | probably does not
1.11) per 1000 risk of reduce stroke.
(11 fewer - 1 more) inconsistency.
25 37 GLP-1 RA
Treatment RR 1.60 | per 1000 | per 1000 increase the risk
dropouts due to (1.37to Difference: 12 more (3;3217;3124 @E?Gg@ of treatment
adverse effects 1.87) per 1000 9 dropouts due to
(7 more - 18 more) adverse effects.
106 163 SPISIIS)

. . RR1.92 | per 1000 | per 1000 moderate GLP-1 RA may
Gastrointestinal |4 o945 [~ Difference: 57 more | 12572 (4)'25 | Due to serious Increase
adverse effects . ' . gastrointestinal

3.37) per 1000 risk of
. . adverse effects.
(13 fewer - 180 more) inconsistency.
161 138
per 1000 | per 1000 OO0 GLP-1 RA may
RR 0.64 Difference: 23 fewer low have little to no
Hypoglycemia (0.27 to or 1'000 6645 (2)21:22 Due to very difference in
1.49) P serious risk of

(102 fewer—160

more)

inconsistency.

hypoglycemia.
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SPICISIS)
Difference: Due t(I)O;verious GLP-1 RA may
HbA1cC MD 0.55 lower 4766 risk of bias have little to no
(1.19 lower to 0.09 | (5)!72225.124.125 w4 difference in
higher) y HbA1c.
serious risk of
inconsistency.
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Table S4.9. Dual GLP-1/GIP compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: GLP-1/GIP

Comparison: Placebo/standard of care

Absolute effect

Relative . ° No of Quality of the
Qutcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) | Risk with | Risk with (studies) (GRADE)
control | GLP-1/GIP
Differer:ce: r?oegfsa(t?a SLPA/GIP
MD 0.88 lower X - may
HbA1c -- (1.23 lower to 0.53 2036 (2)%627 | Due ’goksefrlous reduce HbA1c.
lower) _ Msko
inconsistency
; 4 SPISISIS)
. - X 2036 (2) 2627 | Due to serious | probably increase
(mL/min) (1.88 higher to 2.53 sk of GFR slightl
higher) sk ol © gntly.
imprecision
: ) SPISISIS)
UACR Ly low GLP-1/GIP may
(mean change - (58.47 Io;/ver 10 1.54 2036 (2) 2627 Due to very have little to no
from baseline %) ' higher) ’ serious risk of effect on UACR.
inconsistency
54 101 DPPO GLP-1/GIP
Treatment RR 1.88 | per1000 | per 1000 moderate probably increase
dropouts due to (1.37 to Difference: 47 more 2036 (2) 2627 | Due to serious | treatment dropouts
adverse effects 2.58) per 1000 risk of due to adverse
(19 more — 84 more) imprecision effects.
Gastrointestinal 0 16 06.07 GLP-1/GIP
adverse effects per 1000 | per 1000 2036 (2) = OOOO probably increase

1
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. . moderate gastrointestinal
RR 15.58 Difference: 16 more Due to serious adverse effects.
(2.10to per 1000 risk of
115.40) (12 more — 22 more) imprecision

1
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Table S4.10. DPP4i compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: DPP4i

Comparison: Placebo/standard of care

Relative | Sﬁsfa‘;g‘ste(ge;f,fcél) No of Quality of the
Outcomes effect ° Participants evidence Comments
(95% Cl) Risk with | Risk with (studies) (GRADE)
control DPP4i
Difference: GBEEW?@
MD 0.46 lower 7249 . DPP4i may reduce
HbA1c -- 32,3438 Due to serious :
(0.65 I%\:\’/ve;rr;o 0.26 (3) risk of bias and HbA1c slightly.
inconsistency.
103 101 Slolele)
. RR 0.98 per 1000 | per 1000 low DPP4i may have
M2§32’218§all (0.86 to Difference: 2 fewer per 7525 3%? ) Due to serious | little to no effect on
1.12) 1000 risk of bias and mortality.
(14 fewer — 12 more) imprecision.
18 17 DDOO .
RR0.98 | per1000 | per 1000 low [DPP4i may have
Need of . little to no effect on
initiation of RRT (0.70 to Difference: 1 fewer per | 7143 (2)3%234 | Due to serious need of initiation of
1.39) 1000 risk of bias and RRT
(6 fewer — 6 more) imprecision. '
114 101 .
DPP4i do not
Treatment RR 0.89 per 1000 per 1000 .
dropouts due to | (0.78 to Difference: 13 fewer | 7086 (2)%23% @ﬁ?ﬂ?@ '”greaset"%atmte”t
dverse effects 1.02) per 1000 '9 ropouts cue 1o
a (25 fewer - 2 more) adverse effects.
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Table S4.11. Pentoxifylline compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Pentoxifylline

Comparison: Placebo/standard of care

Absolute effect

Relative . o No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) Risk with Risk with (studies) (GRADE)
control | pentoxifylline
SISISIS)
very low . .
Difference: Due to very Tvliyexff;rf:ir;s
HbA1C B MD 0.40 lower 230 (3)'2- | serious riskof | o tect of
(1.29 lower to 0.50 128 inconsistency I~
hiaher nd serious pentoxifylline on
gher) a HobA1c
risk of )
imprecision.
38 30 DPHOO Pentoxifylline may
Treatment RR 1.00 per 1000 per 1000 low have little to no
dropouts due to (0.15t0 Difference: 8 fewer per | 119 (2)'26.127 | Due to serious | effect on treatment
adverse effects 6.73) 1000 risk of bias and

(33 fewer — 164 more)

imprecision.

dropouts due to
adverse effects.

157
Page 157 of 181



Table S4.12. Protein restriction compared to placebo/standard of care in diabetic kidney disease

Patient or population: CKD with diabetes
Intervention: Low protein diet

Comparison: Normal protein diet

Absolute effect

Relative estimates (95% Cl)

No of Quality of the
Outcomes effect Risk with Risk with | Participants evidence Comments
(95% ClI) normal || protein (studies) (GRADE)
protein diet
diet
SPISISIS) T g
. ) very low e evidence is
eGFR MB'fgeégr:gsv' or Due to very very uncertain
(mL/min) - (1.41 IoWer 10 0.40 231 (3)12%-131 | serious risk of | about the_ effgct of
’ higher) ' bias and low protein diet on
serious risk of eGFR.

imprecision.
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Chapter 5. Anticoagulation and antiagregation in people with diabetic kidney disease

Table S5.1. Ticagrelor compared to clopidogrel in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Ticagrelor

Comparison: Clopidogrel

. Absolute effect .
Relative . o No of Quality of the
Outcomes effect estimates (95% Cl) Participants evidence Comments
(95% CI) Risk with Risk with (studies) (GRADE)
clopidogrel | ticagrelor
147 150 Slolele) .
RR1.02 | per1000 | per 1000 low Ticagrelor may
Major bleeding (0.76 to Difference: 3 more per | 1058 (1)132 Due to very égsu tin little to no
1.36) 1000 serious risk of ffference n major
, - bleeding.
(35 fewer — 53 more) imprecision.
143 106 olelelS) Ticagrelor may
. RR 0.74 per 1000 per 1000 low result in little to no
Card('j%"aatﬁcu'ar (0.53t0 | Difference: 37 fewer per | 1058 (1)'3 | Due to very difference in
1.02) 1000 serious risk of cardiovascular
(67 fewer — 3 more) imprecision. death.
134 100 SleISIS) Ticagrelor may
Myocardial RR 0.74 per 1000 per 1000 low resullt in little to no
infarction (0.53 to Difference: 34 fewer 1058 (1)132 Due to very difference in
1.04) per 1000 serious risk of myocardial
(62 fewer - 7 more) imprecision. infarction.
153 121 DDOO .
Al RR0.79 | per1000 | per 1000 low Ticagrelor may
-cause 0.58 to Difference: 32 fewer 1058 (1)1%2 Due to ver res_ult in I'm? to no
mortality ( ; very difference in all-
1.07) per 1000 serious risk of cause mortalit
(64 fewer - 11 more) imprecision. Y-
RR 0.74 34 25 Ticagrelor may
Stroke (© 37' o per 1000 per 1000 1058 (1)122 CICISIS) result in little to no
1' 50) Difference: 9 fewer low difference in
] per 1000 stroke.
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(22 fewer - 17 more)

Due to very
serious risk of
imprecision.

Cl: confidence interval, RR: risk ratio
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Table S5.2. Clopidogrel plus AAS compared to placebo plus AAS in diabetic kidney disease

Patient or population: CKD with diabetes

Intervention: Clopidogrel+AAS

Comparison: Placebo+AAS

Absolute effect

Relative estimates (95% Cl) No of Quality of the
Outcomes effect - : - : Participants evidence Comments
Risk with Risk with )
(95% Cl) placebo + | clopidogrel (studies) (GRADE)
AAS + AAS
24 28 DOOO . .
per 1000 | per 1000 very low T\/Zer exffer}‘t:aeir'f
AR 1.16 Due to very abou%/the effect of
Minor bleeding (0.68 to Difference: 4 more per 2009 (1) | serious risk of clopidogrel plus
1.99) 1000 imprecision i :
(8 fewer — 24 more) an% i;ilssk of aspgllgec:jr;ng-mor
15 26 DOOO6 . .
per 1000 | per 1000 very low -I;/r:eeryexlr?c?enr?;r:s
RR1.73 Due to very about the effect of
Major bleeding (0.92 to Difference: 11 more per | 2009 (1)'% | serious risk of clopidoarel plus
3.24) 1000 imprecision aSpFi’rin gn m‘;jor
(2 fewer — 34 more) and risk of bleedin
bias. g
31 51 PDHOO Clopidogrel plus
Cardiovascular RR 1.64 per 1000 per 1000 low agpirin may
death (1.06 to Difference: 20 more 2009 (1)'3 | Due to serious increase
2.54) per 1000 risk of bias and cardiovascular
(2 more - 59 more) imprecision mortality.
29 22 POOO The evidence is
Myocardial RR 0.76 per 1000 per 1000 very low very uncertain
infarction (0.44 to Difference: 7 fewer 2009 (1)'33 Due to very about the effect of
1.31) per 1000 serious risk of clopidogrel plus
(16 fewer - 9 more) imprecision aspirin on
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and risk of myocardial
bias. infarction.
45 73 PPOO .
All-cause T1R118 .?7 peDr.f: 000 2p8er 1000 2008 (15 | D tIow | C|Z§Eﬁgr;| ;Jus
) .18 to ifference: 28 more ue to serious | .
mortality 2.38) per 1000 risk of bias and | "M¢r€ase aI_I-cause
X - mortality.
(6 more - 59 more) imprecision.
22 20 bOOO
per 1000 per 1000 very low The evidence is
RR 0.91 Due to very very uncertain
Stroke (0.50 to Difference: 2 fewer 2009 (1) | serious risk of | about the effect of
1.65) per 1000 imprecision clopidogrel plus
(11 fewer - 14 more) and risk of aspirin on stroke.
bias.

Cl: confidence interval, RR: risk ratio
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Table S5.3. Ticagrelor+AAS followed by ticagrelor monotherapy compared to AAS+clopidogrel/ticagrelor followed by AAS monotherapy in diabetic kidney

disease

Patient or population: CKD with diabetes

Intervention: Ticagrelor+AAS followed by ticagrelor monotherapy

Comparison: AAS+clopidogrel/ticagrelor followed by AAS montherapy

Absolute effect estimates

Relative (95% Cl) No of Quality of the
Outcomes effect Participants evidence Comments
(95% CI) Risk with Risk with (studies) (GRADE)
comparison | intervention
90 70 Ticagrelor+AAS
per 1000 per 1000 SlolSle) followed by
All-cause RR0.78 low ticagrelor
mortality (0.49to Difference: 20 fewer per 838 (1)134 Due to very monotherapy may
1.23) 1000 serious risk of | resultin little to no
(46 fewer — 21 more) imprecision. difference in all-
cause mortality.
66 61 Ticagrelor+AAS
per 1000 per 1000 OHOO fc;;éc;wedl by
. RR 0.92 low grelor
’\i/lrilf(z)a(r:strigﬁl (01.55 to Difference: 5 fewer per 838 (1)134 Dge to very rrgggﬁti?]elﬁlﬁ)gyt?ﬁg
.55) 1000 serious risk of , )
(30 fewer — 36 more) imprecision difference in
' myocardial
infarction.
22 23 Ticagrelor+AAS
per 1000 per 1000 SISISIS) followed by
RR 1.06 low ticagrelor
Stroke (0.44 to Difference: 1 more 838 (1)134 Due to very monotherapy may
2.59) per 1000 serious risk of | resultin little to no
(12 fewer - 35 more) imprecision. difference in
stroke.
HR 0.86 46 42 Ticagrelor+AAS
Bleeding (0.45t0 | per1000 | per1000 | g3g (1)1 €96|999 followed by
1.64) Difference: 4 fewer ow ticagrelor

163
Page 163 of 181



Journal Pre-proof

per 1000
(24 fewer - 34 more)

Due to very
serious risk of
imprecision.

monotherapy may
result in little to no
difference in
bleeding.

Cl: confidence interval, RR: risk ratio
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Table S5.4. Ticagrelor+AAS followed by AAS+ticagrelor or placebo-+ticagrelor in diabetic kidney disease
Patient or population: CKD with diabetes
Intervention: Ticagrelor+AAS followed by tica+placebo

Comparison: Ticagrelor+AAS followed by tica+AAS

: Absolute effect estimates :
Relative (95% Cl) Nq of Quall|ty of the
Outcomes effect Participants evidence Comments
(95% Cl) Risk with Risk with (studies) (GRADE)
comparison | intervention
78 56 Ticagrelor+placebo
Primary RR 1.39 per 1000 per 1000 @Glva;)@ after 3 months of
composite (0.89to | Difference: 22 fewerper | 1111 (1)1 | Duetovery | [UCAQrelor+AAS
(death, Ml or X . may have little to
2.18) 1000 serious risk of ) :
stroke) . L no difference in the
(42 fewer — 10 more) imprecision primary composite
25 27 Ticagrelor+placebo
RR 1.08 per 1000 per 1000 EBGI?)V(;)@ after 3 months of
All-cause death (0.52to Difference: 2 more per 1111 (1) 138 Due to very ticagrelor+AAS
2.21) 1000 serious risk of | May havelittle to
. (12 fewer — 30 more) imprecision | NC difference in all-
P cause death.
38 49 Ticagrelor+placebo
per 1000 per 1000 SISICSIS) after 3 months of
Myocardial RR 1.29 low ticagrelor+AAS
infarction (0.74 to Difference: 11 more 1111 (1) 135 Due to very may have little to
2.26) per 1000 serious risk of no difference in
(10 fewer - 48 more) imprecision myocardial
infarction.
88 45 OHOO Ticagrelor+placebo
RR 0.51 per 1000 per 1000 low after 3 months of
Bleeding (0.32to Difference: 43 fewer per | 1111 (1) 135 Due to very ticagrelor+AAS
p
0.82) 1000 serious risk of | may decrease the
(60 fewer — 16 fewer) imprecision risk of bleeding.

Cl: confidence interval, RR: risk ratio
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Table S5.5. Aspirin compared to no aspirin as primary prevention in diabetic kidney disease
Patient or population: CKD with diabetes

Intervention: Aspirin

Comparison: No aspirin

Relative Abso'“te(gg,fcé‘;“'mates Noof | Quality of the
Outcomes effect ° Participants evidence Comments
(95% Cl) Risk with Risk with (studies) (GRADE)
aspirin no aspirin
74 59 DPOO Aspirin may result
Any RR 0.80 per 1000 per 1000 low in little to no
atherosclerotic (0.57 to Difference: 15 fewer per 2005 (1)'36 Due to very difference in any
event 1.11) 1000 serious risk of atherosclerotic
(32 fewer — 8 more) imprecision event.
6 6 SIoISIS) Aspirin may result
: per 1000 per 1000 low in little to no
Haemorrhagic RR 1.00 Difference: 0 fewer per 2005 (1)1 Due to very difference in
events (0.32, 3.09) 1000 serious risk of h hagi
us risk o aemorrhagic
(4 fewer — 13 more) imprecision events.
Cl: confidence interval, RR: risk ratio
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Appendix 4. Nomenclature and description for rating guideline recommendations

Within each recommendation, the strength of the recommendation is indicated as Level 1 or Level 2, and the quality of the supporting evidence is shown as

A, B, C, orD.
Implications
Grade Patients Clinicians Policy
Level1, |Most people in your Most patients should receive [The recommendation can

estimate of the effect.

strong situation would want the [the recommended course of |be evaluated as a
w recommended course of |action. candidate for developing
e . .
action, and only a small a policy or a performance
recommen .
4 proportion would not. measure.
Level 2, [The majority of people in |Different choices will be The recommendation is
weak your situation would appropriate for different likely to require
w want the recommended |patients. Each patient needs  |substantial debate and
e . . .
p |course of action, but help to arrive at a involvement of
sugges .

88 many would not. management decision stakeholders before
consistent with her or his policy can be determined.
values and preferences.

Grade Quality of evidence Meaning
A High We are confident that the true effect is close to the

1
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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.

Low The true effect may be substantially different from the
estimate of the effect.
Very low The estimate of effect is very uncertain, and often it will

be far from the true effect.
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