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OVERVIEW

• KDIGO Guidelines
• Treatment of Hypertension
• Treatment of Diabetes in CKD Patients
• Conclusions



GUIDELINE GOALS
• Generate a useful resource for clinicians and patients

• Address relevant questions with actionable recommendations
• Take on controversial topics when sufficient evidence
• Communicate clearly: highlight figures and tables

• Stay true to evidence

• Target audience: broad, primarily clinicians treating 
diabetes & CKD

• Be mindful of implications for policy and payment

• Propose research questions



GRADING RECOMMENDATIONS

• GRADE methodology
• The quality of the evidence – Level A, B, C, D

• Study limitations
• Inconsistency
• Indirectness
• Imprecision
• Publication bias

• Strength of the recommendation – “We recommend” or “We suggest”
• Two face-to-face meetings – New Orleans Jan 2019, Barcelona Sept 2019

• Balance of benefits and harms 
• Quality of the evidence 
• Patient values and preferences – Two patients on the workgroup
• Resources and other considerations



BLOOD PRESSURE MEASUREMENT

• Recommendation 1.1: We recommend standardized office BP in 
preference to routine office BP for the management of high BP 
in adults.

• Practice Point 1.1: An oscillometric BP device may be preferable 
to a manual BP device for standardized office BP measurement; 
however, standardization emphasizes the adequate preparations 
for BP measurement, not the type of equipment.

• Practice Point 1.2: Automated office BP (AOBP), either attended 
or unattended, may be the preferred method of standardized 
office BP measurement.

• Practice Point 1.3: Oscillometric devices can be used to measure 
BP among patients with atrial fibrillation.



BLOOD PRESSURE MEASUREMENT

Recommendation 1.2: We suggest that out-of-office 
BP measurements be used with ambulatory BP 
monitoring (ABPM) or home BP monitoring (HBPM) 
to complement standardized office BP readings for 
the management of high BP.



BLOOD PRESSURE TARGETS

•Recommendation 3.1.1: We suggest that adults with CKD and 
high BP be treated with a target systolic blood pressure (SBP) of 
less than 120 mmHg, when tolerated, using standardized office BP 
measurement.
•Practice Point 3.1.1: It is potentially hazardous to apply the 
recommended SBP target of <120 mmHg to BP measurements 
obtained in a non-standardized manner.
•Practice Point 3.1.2: Clinicians can reasonably offer less intensive 
BP-lowering therapy in patients with very limited life expectancy of 
symptomatic postural hypotension.



TREATMENT WITH ANTIHYPERTENSIVE DRUGS, 
INCLUDING RAS INHIBITORS (RASI)

•Recommendation 3.2.1: We recommend starting RASi
(ACEi or ARB) for people with high BP, CKD, and severely 
increased albuminuria (G1-G4, A3) without diabetes.
•Recommendation 3.2.2: We suggest starting RASi (ACEi or 
ARB) for people with high BP, CKD, and moderately 
increased albuminuria (G1-G4, A2) without diabetes.
•Recommendation 3.2.3: We suggest starting RASi (ACEi or 
ARB) for people with high BP, CKD, and increased 
albuminuria (G1 to G4, A2 and A#) with diabetes.



TREATMENT WITH ANTIHYPERTENSIVE DRUGS, INCLUDING
RAS INHIBITORS (RASI)

•Practice Point 3.2.1: It may be reasonable to treat people with 
high BP, CKD, no albuminuria with or without diabetes with RASi
(ACEi or ARB)
•Practice Point 3.2.2: RASi (ACEi or ARB) should be administered 
using maximally recommended doses to achieve the benefits 
described because the proven benefits were achieved in trials 
using these doses.
•Practice Point 3.2.3: Changes in BP, serum creatinine, and serum 
potassium should be checked within 1-4 weeks of initiation or 
increased in the dose of RASi, depending on the current GFR and 
serum potassium. 
•Practice Point 3.2.4: Hyperkalemia associated with use of RASi can 
often be managed by measures to reduce the potassium level 
rather than decreasing the dose or stopping RASi



•Practice Point 3.2.5: Continuation or RASi can be considered 
unless serum creatinine rise by >30% within 4 weeks of initiation 
or upon dose increase.
•Practice Point 3.2.6: Consider reducing the dose or discontinuing 
ACEi or ARB in the setting of uncontrolled hyperkalemia despite 
medical treatment and reduce uremic symptoms while treating 
kidney failure.
•Practice Point 3.2.7: Mineralocorticoid receptor antagonists are 
effective for management of refractory hypertension but may 
cause a decline in kidney function or hyperkalemia, particularly 
among patients with low eGFR.



BLOOD PRESSURE PATTERNS INFORMED BY OUT-OF-OFFICE BLOOD PRESSURE MEASUREMENTS
IN ADDITION TO STANDARDIZED OFFICE BLOOD PRESSURE MEASUREMENT



CARDIOVASCULAR EVENTS IN PATIENTS WITH CKD G3 TO G4, 
A3 WITHOUT DIABETES



SPRINT RESEARCH TREATMENT ALGORITHM FOR THE INTENSIVE GROUP
(GOAL SBP< 120 MMHG)



DIABETES & CKD GUIDELINE CONTENTS
• Chapter 1. Comprehensive care in patients 

with diabetes and CKD
• Comprehensive diabetes and CKD 

management
• RAS blockade
• Smoking cessation

• Chapter 2. Glycemic monitoring and targets 
in patients with diabetes and CKD
• Glycemic monitoring
• Glycemic targets

• Chapter 3. Lifestyle interventions in patients 
with diabetes and CKD
• Nutrition intake
• Physical activity

• Chapter 4. Antihyperglycemic therapies in 
patients with diabetes and CKD
• Overall approach
• Metformin
• SGLT-2 inhibitors
• GLP-1 receptor agonists

• Chapter 5. Approaches to management of 
patients with diabetes and CKD
• Self-management education programs
• Team-based integrated care



COMPREHENSIVE CARE IN PATIENTS WITH DIABETES AND CKD
Practice Point 1.1.1: Patients with diabetes and chronic kidney disease (CKD) 
should be treated with a comprehensive strategy to reduce risks of kidney 
disease progression and cardiovascular disease (Figure 2).



COMPREHENSIVE CARE IN PATIENTS WITH DIABETES AND CKD
Recommendation 1.2.1: We recommend that treatment with an angiotensin-
converting enzyme inhibitor (ACEi) or an angiotensin II receptor blocker (ARB) 
be initiated in patients with diabetes, hypertension, and albuminuria, and that 
these medications be titrated to the highest approved dose that is tolerated 
(1B).



COMPREHENSIVE CARE IN PATIENTS WITH DIABETES AND CKD
Practice Point 1.2.1: For patients with diabetes, albuminuria, and normal blood 
pressure, treatment with an ACEi or ARB may be considered.

Practice Point 1.2.2: Monitor for changes in blood pressure, serum creatinine, and 
serum potassium within 2-4 weeks of initiation or increase in the dose of an ACEi or ARB 
(Figure 4).

Practice Point 1.2.3: Continue ACEi or ARB therapy unless serum creatinine rises by 
more than 30% within 4 weeks following initiation of treatment or an increase in dose 
(Figure 4).

Practice Point 1.2.4: Advise contraception in women who are receiving ACEi or ARB 
therapy and discontinue these agents in women who are considering pregnancy or who 
become pregnant.



GLYCEMIC MONITORING AND TARGETS IN PATIENTS WITH
DIABETES AND CKD

Recommendation 2.2.1. We recommend an individualized HbA1c target 
ranging from <6.5% to <8.0% in patients with diabetes and CKD not treated 
with dialysis (Figure 9) (1C).



GLYCEMIC MONITORING AND TARGETS IN PATIENTS WITH
DIABETES AND CKD

Practice Point 2.2.1: Safe achievement of lower HbA1c targets (e.g., <6.5% or <7.0%) 
may be facilitated by CGM or SMBG and by selection of antihyperglycemic agents that 
are not associated with hypoglycemia.

Practice Point 2.2.2: CGM metrics, such as time in range and time in hypoglycemia, may 
be considered as alternatives to HbA1c for defining glycemic targets in some patients.



LIFESTYLE INTERVENTIONS IN PATIENTS WITH DIABETES AND CKD
Practice Point 3.1.1: Patients with diabetes and CKD should consume an individualized 
diet high in vegetables, fruits, whole grains, fiber, legumes, plant-based proteins, 
unsaturated fats, and nuts; and lower in processed meats, refined carbohydrates, and 
sweetened beverages. 



LIFESTYLE INTERVENTIONS IN PATIENTS WITH DIABETES AND CKD
Recommendation 3.1.1: We suggest maintaining a protein intake of 0.8 g of 
protein/kg (weight)/d for those with diabetes and CKD not treated with 
dialysis (2C).

Practice Point 3.1.2: Patients treated with hemodialysis, and particularly peritoneal 
dialysis should consume between 1.0 and 1.2 g protein/kg (weight)/d.



CLINICAL TRIALS OF NEW DIABETES DRUGS

Cefalu W et al, Diabetes Care 2018



SUMMARY OF THE BENEFITS AND HARMS OF SGLT2 INHIBITORS, GLP-1 
RECEPTOR AGONISTS, AND DPP-4 INHIBITORS, BY CLASS, AS OBSERVED IN LARGE, 

PLACEBO-CONTROLLED CLINICAL OUTCOMES TRIALS



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Practice Point 4.1: Glycemic management for patients with T2D and CKD should include 
lifestyle therapy, first-line treatment with metformin and a sodium-glucose 
cotransporter-2 inhibitor (SGLT2i), and additional drug therapy as needed for glycemic 
control (Figure 18).

Practice Point 4.2: Most patients with T2D, CKD, and eGFR ≥30 ml/min per 1.73 m2

would benefit from treatment with both metformin and an SGLT2i.

Practice Point 4.3: Patient preferences, comorbidities, eGFR, and cost should guide 
selection of additional drugs to manage glycemia, when needed, with glucagon-like 
peptide-1 receptor agonists (GLP-1 RA) generally preferred (Figure 20).



FIGURE 18. TREATMENT ALGORITHM FOR SELECTING ANTIHYPERGLYCEMIC DRUGS FOR PATIENTS WITH T2D 
AND CKD



FIGURE 20. PATIENT FACTORS INFLUENCING SELECTION OF GLUCOSE-LOWERING DRUGS OTHER THAN
SGLT2I AND METFORMIN IN T2D AND CKD



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Recommendation 4.1.1: We recommend treating patients with T2D, CKD, and eGFR 
≥30 ml/min per 1.73 m2 with metformin (1B).

Practice Point 4.1.1: Treat kidney transplant recipients with T2D and eGFR ≥30 ml/min 
per 1.73 m2 with metformin according to recommendations for patients with T2D and 
CKD.

Practice Point 4.1.2: Monitor eGFR in patients treated with metformin. Increase the 
frequency of monitoring when eGFR is <60 ml/min per 1.73 m2 (Figure 22).



FIGURE 22. SUGGESTED APPROACH IN DOSING METFORMIN BASED ON THE LEVEL OF KIDNEY FUNCTION



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Recommendation 4.2.1: We recommend treating patients with T2D, CKD, and 
eGFR ≥30 ml/min per 1.73 m2 with an SGLT2i (1A).

Practice Point 4.2.1: An SGLT2i can be added to other antihyperglycemic medications 
for patients whose glycemic targets are not currently met or who are meeting glycemic 
targets but can safely attain a lower target (Figure 24).



FIGURE 24. ALGORITHM FOR INITIATION OF SGLT2I THERAPY FOR PATIENTS WITH T2D, CKD, AND EGFR 
≥30 ML/MIN PER 1.73 M2, WHO ARE ALREADY BEING TREATED WITH ANTIHYPERGLYCEMIC MEDICATIONS







SGLT2 INHIBITORS AND 3-POINT MAJOR CARDIOVASCULAR
EVENTS



SGLT2 INHIBITORS AND KIDNEY OUTCOMES

B Neuen et al The Lancet D&E Oct 2019



EFFECT OF SGLT2I ON SUBSTANTIAL LOSS OF KIDNEY FUNCTION, ESKD, OR
DEATH DUE TO KIDNEY DISEASE, STRATIFIED BY BASELINE EGFR

B Neuen et al The Lancet D&E Oct 2019



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Practice Point 4.2.2: For patients in whom additional glucose-lowering may increase risk 
for hypoglycemia (e.g., those treated with insulin or sulfonylureas and currently 
meeting glycemic targets), it may be necessary to stop or reduce the dose of an 
antihyperglycemic drug other than metformin to facilitate addition of an SGLT2i.

Practice Point 4.2.3: The choice of an SGLT2i should prioritize agents with documented 
kidney or cardiovascular benefits and take eGFR into account.

Practice Point 4.2.4: It is reasonable to withhold SGLT2i during times of prolonged 
fasting, surgery, or critical medical illness (when patients may be at greater risk for 
ketosis).

Practice Point 4.2.5: If a patient is at risk for hypovolemia, consider decreasing thiazide 
or loop diuretic dosages before commencement of SGLT2i treatment, advise patients 
about symptoms of volume depletion and low blood pressure, and follow up on volume 
status after drug initiation.



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Practice Point 4.2.6: A reversible decrease in the eGFR with commencement of SGLT2i 
treatment may occur and is generally not an indication to discontinue therapy.

Practice Point 4.2.7: Once an SGLT2i is initiated, it is reasonable to continue an SGLT2i 
even if eGFR falls below 30 ml/min per 1.73 m2, unless it is not tolerated, or kidney 
replacement therapy is initiated.

Practice Point 4.2.8: SGLT2i have not been adequately studied in kidney transplant 
recipients, who may benefit from SGLT2i treatment, but are immunosuppressed and 
potentially at increased risk for infections; therefore, the recommendation to use 
SGLT2i treatment does not apply to kidney transplant recipients. (see Recommendation 
4.2.1)



ALL-CAUSE MORTALITY WITH GLP-1 RECEPTOR AGONISTS IN
PATIENTS WITH T2D



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Recommendation 4.3.1: In patients with T2D and CKD who have not achieved 
individualized glycemic targets despite use of metformin and SGLT2i, or who are unable to 
use those medications, we recommend a long-acting GLP-1 RA (1B).

SL Kristensen et al Lancet Diabetes Endocrinol 2019; 7: 776–85



ANTI-HYPERGLYCEMIC THERAPIES IN PATIENTS WITH DIABETES
AND CKD

Practice Point 4.3.1: The choice of GLP-1 RA should prioritize agents with documented 
cardiovascular benefits.

Practice Point 4.3.2: To minimize gastrointestinal side effects, start with a low dose of 
GLP-1 RA, and titrate up slowly (Figure 27).

Practice Point 4.3.3: GLP-1 RA should not be used in combination with dipeptidyl 
peptidase-4 (DPP-4) inhibitors.

Practice Point 4.3.4: The risk of hypoglycemia is generally low with GLP-1 RA when used 
alone, but risk is increased when GLP-1 RA are used concomitantly with other 
medications such as sulfonylureas or insulin. The doses of sulfonylurea and/or insulin 
may need to be reduced.



FIGURE 27. DOSING FOR AVAILABLE GLP-1 RA AGENTS AND DOSE MODIFICATION FOR CKD



SL Kristensen et al Lancet Diabetes Endocrinol 2019; 7: 776–85

CARDIOVASCULAR MORTALITY AND KIDNEY OUTCOMES WITH GLP-1 RECEPTOR AGONISTS IN
PATIENTS WITH T2D: A SYSTEMATIC REVIEW AND META-ANALYSIS OF CVOTS

MORTALITY, HOSPITALIZATION FOR HEART FAILURE AND COMPOSITE KIDNEY OUTCOMES

SL Kristensen et al Lancet Diabetes Endocrinol 2019; 7: 776–85





IMPACT OF OUTCOME TRIALS ON TREATMENT GUIDELINES

Outcome trials have dramatically improved our knowledge on the non-
HbA1c effects of GLP-1 receptor agonists, DPP4 inhibitors and SGLT2 
inhibitors

The CV benefit of GLP-1 receptor agonists and SGLT2 inhibitors has 
been well-proven and use of these drugs have been implemented in 
guidelines 

The kidney benefit of new glucose lowering medications are being 
extensively investigated



APPROACHES TO MANAGEMENT OF PATIENTS WITH DIABETES
AND CKD

Recommendation 5.1.1: We recommend that a structured self-management educational 
program be implemented for care of people with diabetes and CKD (Figure 28) (1C).

Practice Point 5.1.1: Health care systems should consider implementing a structured self-
management program for patients with diabetes and CKD, taking into consideration local 
context, cultures, and availability of resources.



OVERALL SUMMARY
• First KDIGO guideline on Diabetes and CKD now available
• Provide recommendations and practice points on: 

• Comprehensive care
• Glycemic monitoring and targets
• Lifestyle interventions
• Antihyperglycemic therapies
• Approaches to management of patients

• Patient-centered decision-making and support; and consistent efforts at improving diet 
and exercise remain the foundation of all glycemic management

• Control of risk factors including RAS blockade remains part of standard of care
• Glycemia is monitored with HbA1c and blood glucose
• Glycemic targets should be individualized with focus on increased risk for hypoglycemia 

with declining kidney function
• Initial use of both metformin and SGLT2i is recommended
• Health care organizations should support a coordinated effort. 
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