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Description: The Kidney Disease: Improving Global Outcomes
(KDIGO) organization developed a clinical practice guideline in
2020 for the management of patients with diabetes and chronic
kidney disease (CKD).
Methods: The KDIGO Work Group (WG) was tasked with developing the guideline for diabetes management in CKD. It deﬁned
the scope of the guideline, gathered evidence, determined systematic review topics, and graded evidence that had been summarized by an evidence review team. The English-language literature searches, which were initially done through October
2018, were updated in February 2020. The WG used the GRADE
(Grading of Recommendations Assessment, Development and
Evaluation) approach to appraise evidence and rate the strength
of the recommendations. Expert judgment was used to develop
consensus practice points supplementary to the evidence-based
graded recommendations. The guideline document underwent

T

he burden of chronic kidney disease (CKD) is increasing around the globe, and diabetes is a leading cause of CKD and kidney failure worldwide (1). In
addition to the risk for kidney function decline, patients
with diabetes and CKD have high cardiovascular risk (2,
3). Management of diabetes in those with CKD poses
several challenges and has been limited by the relatively small number of informative trials. During the
past few years, several trials have reported beneﬁts of
novel agents in this population, and additional trials are
under way.
The overall objective of the Kidney Disease: Improving Global Outcomes (KDIGO) guideline is to inform the
management of patients with diabetes and CKD, which
often requires a multidisciplinary approach. The target audience includes primary care physicians, nephrologists,
endocrinologists, cardiologists, diabetes nurse educators,
pharmacists, dietitians or nutritionists, and other clinicians
caring for patients with diabetes and CKD worldwide. The
guideline includes chapters on the following aspects of
diagnosis and treatment in patients with diabetes and
CKD: comprehensive care, glycemic monitoring and targets, lifestyle interventions, antihyperglycemic therapies,
and approaches to management.
Within the guideline, recommendations for clinical
practice, implementation, and future research are highlighted. The guideline considers implementation across
international settings because resource availability and allocation may differ by setting. The full guideline, which
includes 12 recommendations and 48 practice points,
is available at https://kdigo.org/guidelines/diabetes-ckd
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open public review. Comments from various stakeholders, subject matter experts, and industry and national organizations were
considered before the document was ﬁnalized.
Recommendations: The guideline includes 12 recommendations and 48 practice points for clinicians caring for patients with
diabetes and CKD. This synopsis focuses on the key recommendations pertinent to the following issues: comprehensive care
needs, glycemic monitoring and targets, lifestyle interventions,
antihyperglycemic therapies, and educational and integrated
care approaches.
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(4). This synopsis focuses on key recommendations and
practice points to guide practitioners in managing patients with diabetes and CKD.

GUIDELINE DEVELOPMENT PROCESS, EVIDENCE
GRADING, AND STAKEHOLDER AND PUBLIC
REVIEW
The KDIGO Work Group (WG) consisted of an international group of nephrologists, diabetologists, cardiologists, epidemiologists, primary care practitioners,
dietitians, patient representatives, and the Cochrane
Kidney and Transplant Evidence Review Team. The WG
formulated the scope of the guideline and graded evidence according to the GRADE (Grading of Recommendations Assessment, Development and Evaluation)
system, which is KDIGO's usual practice (Appendix Tables 1 and 2, available at Annals.org) (5).
The WG identiﬁed speciﬁc clinical and research
questions relevant for clinical practice. The evidence
review team then conducted systematic reviews of randomized controlled trials and other study types on the
following topics for patients with diabetes and CKD:
comprehensive care, glycemic monitoring and targets,
lifestyle interventions, antihyperglycemic therapies, and
approaches to management. Systematic searches, limited to articles published in English, were done through
October 2018 and updated in February 2020. Primary
data, reviews, and meta-analyses used to generate the
guideline are available on the MAGICapp (MAGIC Evidence Ecosystem Foundation) platform. Evidence from
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the systematic reviews was summarized into tables using standard Cochrane and GRADE methods. Primary
decision analyses and economic analyses were not
done, but resource implications were considered when
formulating recommendations.
Guideline development, evidence synthesis, and
writing of the guideline were done by the WG, with
support from the evidence review team. Recommendations were developed by the WG, with all decisions
made by consensus. Full details of the process, topic
discussion, and consensus development are presented
in the published guideline. In addition to graded recommendations, the guideline includes “practice points,”
which represent the WG's expert judgment about a speciﬁc aspect of care. They were crafted when no formal
systematic evidence review was done or when there was
insufﬁcient evidence to provide a graded recommendation. For more on practice points, please see the full
guideline. A structured public review process was done to
elicit feedback from external stakeholders. The ﬁnal
guideline incorporated comments and suggestions from
the external review when appropriate.

COMPREHENSIVE CARE
We recommend that treatment with an angiotensinconverting 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).
We recommend advising patients with diabetes
and CKD who use tobacco to quit using tobacco
products (1D).
Multimorbidity Care
Given that multimorbidity is common among persons
with diabetes and CKD, management often requires multidisciplinary efforts involving primary care physicians,
nephrologists, endocrinologists, cardiologists, and dietitians. Apart from CKD progression, higher cardiovascular
burden requires comprehensive management, ranging
from lifestyle intervention to addressing underlying comorbidities with appropriate pharmacotherapy that depends on the severity of kidney disease and that may
need modiﬁcation as kidney function declines (6).
Renin–Angiotensin System Inhibitor Use
Renin–angiotensin system (RAS) inhibitors slow the
progression of kidney disease in persons with albuminuria and hypertension independent of their effects on
blood pressure (7). Patients with diabetes, hypertension, and albuminuria (albumin– creatinine ratio >30
mg/g) should receive RAS inhibitors. They should be
titrated to the maximal tolerated dose, with close monitoring of serum potassium and serum creatinine levels
within 2 to 4 weeks of initiation of or change in dose.
Combination therapy with ACEis and ARBs is harmful
and should be avoided in patients with diabetes and
CKD (8). Mineralocorticoid receptor antagonists, such
as spironolactone and eplerenone, are effective for resistant hypertension. Studies examining the long-term
2 Annals of Internal Medicine
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risks and beneﬁts of adding a mineralocorticoid receptor antagonist to concomitant use of ACEis or ARBs are
due to be reported soon. Recently the FIDELIO trial
reported that treatment with ﬁnerenone, a selective
nonsteroidal mineralocorticoid receptor antagonist, in
patients with CKD and type 2 diabetes already on RAS
blockade resulted in lower risks for CKD progression
and cardiovascular events.
Although clinical trial evidence is limited, given the
strong association between albuminuria and kidney
disease progression and cardiovascular disease (CVD),
RAS blockade may be considered in patients with diabetes, albuminuria, and normal blood pressure. On the
other hand, for patients with diabetes, high blood pressure, and normal albumin excretion, RAS inhibitors
have not been proved to offer kidney protective effects,
and other antihypertensive agents may be equally effective for cardiovascular risk reduction (9).
In general, RAS inhibitors are well tolerated in patients with diabetes and CKD. For those who develop a
cough while using ACEis, ARBs are an acceptable alternative. For patients who develop hyperkalemia during drug
initiation or dose titration, various measures to control potassium levels, such as moderating potassium intake, diuretic initiation, use of sodium bicarbonate in those with
metabolic acidosis, and concomitant use of gastrointestinal cation exchangers, should be considered. Although
serum creatinine level may increase during drug initiation
or dose titration, RAS inhibitors may be continued unless
the creatinine level increases by more than 30% (10). The
dose should be reduced or withdrawn in those who develop symptomatic hypotension, uncontrolled hyperkalemia (despite measures discussed earlier), and acute kidney injury. Figure 1 guides clinicians on how to monitor
serum creatinine and potassium levels during RAS inhibitor treatment or dose escalation.
Smoking Cessation
Tobacco use, a leading cause of death worldwide,
is associated with kidney disease progression and CVD.
Few studies have examined the potential beneﬁts of
smoking cessation in patients with diabetes and CKD.
However, given the known health and economic beneﬁts of avoiding tobacco products in the general population, the guideline suggests that health care providers
recommend tobacco cessation.

GLYCEMIC MONITORING AND TARGETS
We recommend using hemoglobin A1c (HbA1c) to
monitor glycemic control in patients with diabetes and
CKD (1C).
We recommend an individualized HbA1c target
ranging from <6.5% to <8.0% in patients with diabetes
and CKD not treated with dialysis (1C).
Hemoglobin A1c is the primary tool for monitoring
glycemic control in patients with diabetes and CKD.
Studies that compare HbA1c with direct measurements
of blood glucose suggest that the accuracy and precision of HbA1c does not vary by estimated glomerular
ﬁltration rate (eGFR) down to an eGFR of 30 mL/min/
Annals.org
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1.73 m2 (Appendix Figure, available at Annals.org). Below this level, shortened erythrocyte lifespan biases
measurement toward low HbA1c, particularly in patients
receiving dialysis and erythropoietin-stimulating agents
(11). Hemoglobin A1c values should be interpreted with
these limitations in mind for patients at lower levels of
eGFR, particularly in those with an eGFR less than 15
mL/min/1.73 m2.
Continuous glucose monitoring (CGM) is an alternative approach to glucose monitoring that is not affected by CKD. Continuous glucose monitoring or selfmonitoring of blood glucose may be particularly useful
among patients in whom HbA1c is not concordant with
directly measured blood glucose levels or clinical
symptoms (12).
Glycemic targets should be individualized for patients with diabetes and CKD (13). Appropriate individualized targets may vary from as low as less than 6.5%
to as high as less than 8%, depending on patient factors that place them at risk for hypoglycemia. With the
growing availability of medication classes (such as
sodium– glucose cotransporter-2 [SGLT2] inhibitors,
glucagon-like peptide-1 receptor agonists [GLP-1 RAs],
and dipeptidyl peptidase-4 inhibitors) not associated with
greater risk for hypoglycemia, more intensive glycemic
targets may be pursued in appropriate circumstances. In
addition, CGM or self-monitoring of blood glucose may
facilitate achieving lower targets while mitigating risk for
hypoglycemia. For some patients, metrics derived from
CGM (such as time in range of 70 to 180 mg/dL) may
serve as treatment targets in addition to or instead of
HbA1c (14).

LIFESTYLE INTERVENTIONS
We suggest maintaining a protein intake of 0.8 g
protein/kg (weight)/d for those with diabetes and CKD
not treated with dialysis (2C).
We suggest that sodium intake be <2 g of sodium
per day (or <90 mmol of sodium per day, or <5 g of
sodium chloride per day) in patients with diabetes and
CKD (2C).
We recommend that patients with diabetes and
CKD be advised to undertake moderate-intensity physical activity for a cumulative duration of at least 150 minutes per week, or to a level compatible with their cardiovascular and physical tolerance (1D).
Dietary Modiﬁcations
Compared with the general population, patients
with diabetes and CKD often have complex nutritional
requirements that include increasing or restricting intake of certain nutrients. Several barriers must be considered while attempting to accomplish desired dietary
goals. Recommendations for patients with diabetes
(and normal kidney function) also differ from those for
patients with CKD. Patients' cultural or personal values
and preferences often conﬂict with these recommendations, leading to substantial confusion among patients
and their families. Therefore, the primary dietary advice
for patients should include consumption of a balanced,
healthy diet that is high in vegetables, fruits, whole grains,
ﬁber, legumes, plant-based proteins, unsaturated fats,
and nuts and is lower in processed meats, reﬁned carbohydrates, and sweetened beverages (Figure 2).

Figure 1. Monitoring of serum creatinine and potassium levels during ACEi or ARB treatment-dose adjustment and monitoring
of side effects.

Initiate ACEi or ARB
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(within 2–4 weeks after starting or changing dose)
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Reduce dose or stop ACEi or ARB as last resort

ACEi = angiotensin-converting enzyme inhibitor; AKI = acute kidney injury; ARB = angiotensin II receptor blocker; GI = gastrointestinal; NSAID =
nonsteroidal anti-inﬂammatory drug. (Reproduced from reference 4.)
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Figure 2. What does a healthy kidney diet look like?
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(Reproduced from reference 4.)

Two key nutritional issues (protein and sodium intake) are discussed in detail in the guideline. Compared with a standard dietary protein intake of 0.8 g/kg
of body weight per day, lower intake has been hypothesized to reduce glomerular hyperﬁltration and slow
progression of CKD (15). However, clinical trial evidence has not supported restricting dietary protein intake to lower levels to improve kidney or other clinical
outcomes. Therefore, we recommend that daily dietary
protein intake be maintained at the level recommended by the World Health Organization for the general population (approximately 0.8 g/kg) (16). Patients
receiving dialysis, particularly peritoneal dialysis, can
increase daily dietary protein intake to 1.0 to 1.2 g/kg
to offset catabolism and negative nitrogen balance.
As kidney function declines, ensuing sodium retention leads to an increase in blood pressure, kidney
function decline, and higher risk for cardiovascular
events. On the basis of data from the general population of patients with and without diabetes, sodium intake is probably best limited to less than 2 g/d (or <5 g
of sodium chloride). This is consistent with the upcoming KDIGO guideline on blood pressure management
in CKD and international guidelines on the prevention
and treatment of CVD (17).
Physical Activity
Patients with diabetes and CKD are often sedentary
and have lower levels of physical activity than the general population. Physical inactivity and insufﬁcient lev4 Annals of Internal Medicine

els of activity have been associated with adverse clinical
outcomes (18). Despite this, clinical trial evidence of the
effect of various exercise programs, such as aerobic
training, resistance exercises, and a combination of the
two, in patients with diabetes and CKD is limited. An
improvement in physical activity levels likely offers cardiometabolic, kidney, and cognitive beneﬁts as well as
enhanced overall well-being and quality of life in those
with diabetes. Similar beneﬁts are also anticipated in
those with diabetes and CKD. Therefore, similar to the
general population, moderate-intensity physical activity
for a cumulative duration of at least 150 minutes per
week is recommended for patients with diabetes and
CKD, and patients should be counseled to avoid sedentary behavior (19).

ANTIHYPERGLYCEMIC THERAPIES
We recommend treating patients with type 2 diabetes, CKD, and an eGFR ≥30 mL/min per 1.73 m2 with
metformin (1B).
We recommend treating patients with type 2 diabetes, CKD, and an eGFR ≥30 mL/min per 1.73 m2 with an
SGLT2i (1A).
In patients with type 2 diabetes 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).
Annals.org
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Type 2 Diabetes
Glycemic management for patients with type 2 diabetes (T2D) and CKD should include lifestyle therapy,
ﬁrst-line treatment with metformin and an SGLT2 inhibitor, and additional drug therapy as needed for glycemic control (Figure 3).
Most patients with diabetes, CKD, and an eGFR of
30 mL/min/1.73 m2 or more would beneﬁt from receiving both metformin, an inexpensive and generally welltolerated medication that effectively lowers blood glucose, and an SGLT2 inhibitor, which has been shown to
offer substantial beneﬁts in reducing risks for CKD and
CVD. When these drugs are not available or not tolerated
or when they are insufﬁcient to attain individualized glycemic goals, additional drugs should be selected on the
basis of patient preferences, comorbidities, eGFR, and
costs (Figure 4). In general, GLP-1 RAs are preferred additional agents because of their demonstrated beneﬁcial
effects in reducing cardiovascular events, particularly
among persons with prevalent atherosclerotic CVD, and
their potential to prevent macroalbuminuria or reduction
in eGFR decline.
Metformin may accumulate with reduced kidney
function and may increase risk for lactic acidosis, although this risk is very low in absolute terms (20). Patients receiving metformin should have their eGFR
monitored, and the dose should be reduced when the
eGFR is less than 45 mL/min/1.73 m2 (or 45 to 59 mL/
min/1.73 m2 in some patients at high risk for acute kidney injury) or withdrawn when the eGFR is less than 30
mL/min/1.73 m2 or kidney failure develops (Figure 3).
In addition, metformin may cause vitamin B12 deﬁciency; therefore, monitoring of levels is advised with longterm use (>4 years) (21).
Sodium– glucose cotransporter-2 inhibitors have
been evaluated in patients with diabetes in cardiovas-

cular outcomes trials and in 1 dedicated kidney outcomes trial done in a CKD population (22–24). These
trials reported consistent reductions in cardiovascular
events (22–28) for major adverse cardiovascular events
and CKD progression (22–24, 28). Similar ﬁndings from
a second dedicated kidney outcomes trial (DAPA-CKD)
were also reported at the writing of this guideline but
were not included in the guideline systematic review. In
addition, the beneﬁts of SGLT2 inhibitors for cardiovascular death, hospitalization for heart failure, or urgent
heart failure visit were conﬁrmed in a trial of patients
with heart failure and reduced ejection fraction, with
more than 80% of participants receiving RAS inhibitors
(29). Another trial (EMPEROR-Reduced) published at
the writing of this guideline also conﬁrmed the beneﬁts
of SGLT2 inhibitors for heart failure. Adverse events included genital mycotic infections; diabetic ketoacidosis; and, in 1 study, a concern about increased risk for
lower-extremity amputation. Rates of severe hypoglycemia were not increased, except in subsets of participants receiving insulin or a sulfonylurea (30). Cardiovascular and kidney beneﬁts were seen across all
categories of albuminuria (including normal albumin
excretion) and CKD (eGFR as low as 30 to 44 mL/min/
1.73 m2), despite reduced glucose-lowering efﬁcacy at
lower eGFR. Of note, the cardiovascular and kidney
beneﬁts were out of proportion to the reductions in
HbA1c, suggesting that these effects could not be fully
ascribed to glucose lowering.
From a practical perspective, SGLT2 inhibitors can
simply be added to other antihyperglycemic medications when glycemic targets are not met or when they
are met but can safely be lowered (for example, patients with HbA1c at goal who are receiving metformin
alone or other drugs with low risk for hypoglycemia).
For patients in whom additional glucose lowering with

Figure 3. Treatment algorithm for selecting antihyperglycemic drugs for patients with type 2 diabetes and CKD.
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See Figure 4

Kidney icon indicates eGFR (mL/min/1.73 m2); dialysis machine icon indicates dialysis. CKD = chronic kidney disease; DPP-4 = dipeptidyl peptidase-4; eGFR = estimated glomerular ﬁltration rate; GLP-1 = glucagon-like peptide-1; SGLT2 = sodium– glucose cotransporter-2; TZD = thiazolidinedione. (Reproduced from reference 4.)
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Figure 4. Patient factors inﬂuencing selection of glucose-lowering drugs other than SGLT2 inhibitors and metformin in type 2
diabetes and CKD.
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AGI = ␣-glucosidase inhibitor; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; DPP-4i = dipeptidyl peptidase-4
inhibitor; eGFR = estimated glomerular ﬁltration rate; GLP1 RA = glucagon-like peptide-1 receptor agonist; SGLT2 = sodium– glucose cotransporter-2; SU = sulfonylurea; TZD = thiazolidinedione. (Reproduced from reference 4.)

SGLT2 inhibitors may increase risk for hypoglycemia
(for example, those receiving insulin or sulfonylureas
and meeting glycemic targets), reducing or withdrawing the insulin dose or sulfonylurea may be necessary.
All patients initiating SGLT2 inhibitors should be
educated on potential adverse effects, which may include modest volume contraction, blood pressure reduction, and weight loss. For patients at risk for hypovolemia (for example, due to concomitant diuretic use),
clinicians should consider decreasing the diuretic dose
and advising patients about symptoms of volume depletion and low blood pressure. Within the ﬁrst few weeks of
use, SGLT2 inhibitors may cause a modest reduction in
eGFR that is hemodynamic in nature and reversible. This
is generally not considered a reason to discontinue therapy because long-term eGFR preservation has been reported with continuation of these agents. Even when the
eGFR falls below 30 mL/min/1.73 m2, SGLT2 inhibitors
may be continued as long as they are well tolerated and
kidney replacement therapy is not imminent. Follow-up to
assess glycemia, volume status, and experience of other
6 Annals of Internal Medicine

adverse effects is essential, with consideration of the need
for the addition of glucose-lowering therapy if blood glucose levels remain elevated.
Several long-acting GLP-1 RAs (mostly injectables)
have been shown to reduce cardiovascular events in
patients with T2D and high cardiovascular risk (31–35).
Although not speciﬁcally done in CKD populations,
these trials included patients with eGFRs as low as 15
mL/min/1.73 m2 and reported reduced albuminuria as
well as preserved eGFR (34, 36). For patients with CKD
not achieving individualized glycemic targets despite
use of metformin and an SGLT2 inhibitor or for those
unable to use these medications, a long-acting GLP-1
RA is recommended.
Type 1 Diabetes
Studies evaluating new oral glucose-lowering medications added to different insulin regimens are sparse
for patients with type 1 diabetes and CKD. Therefore,
antihyperglycemic management in patients with type 1
Annals.org
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diabetes should follow the recommendations of general diabetes guidelines (37, 38).

APPROACHES TO MANAGEMENT
We recommend that a structured self-management
educational program be implemented for care of people with diabetes and CKD (1C).
We suggest that policymakers and institutional
decision-makers implement team-based, integrated care
focused on risk evaluation and patient empowerment to
provide comprehensive care in patients with diabetes and
CKD (2B).
Self-management Education Program
Diabetes self-management educational programs
aim to empower and enable persons to develop selfmanagement knowledge and skills to improve longterm clinical outcomes and quality of life (39). They can
be delivered face-to-face as one-to-one or groupbased programs or via technology platforms by members of health care teams (40). Group-based education
programs for persons with T2D result in improvements
in biochemical outcomes (HbA1c and fasting glucose)
and clinical outcomes (body weight and psychosocial
outcomes [for example, self-efﬁcacy and patient satisfaction]) (41). The best approach is tailored to individual preferences and learning styles (39). Although no
studies examined the utility of self-management education in patients with diabetes and CKD, systematic reviews in the general population with diabetes have
shown that the reduction of clinical risk factors with
these programs is likely to be cost-effective in the long
term (42– 44).
Despite the lack of high-quality evidence speciﬁcally
in persons with diabetes and CKD, a strong recommendation was made because the WG believed that wellinformed patients would choose self-management as the
cornerstone of any chronic care model; therefore, a high
value was placed on the potential beneﬁts of selfmanagement education programs in persons with diabetes and CKD.
Team-Based Integrated Care
The chronic care model focuses on team management, data collection, and care integration, which is
analogous to care in clinical trials where participants
often have considerably better outcomes than peers
with similar or lower risk proﬁles in real-world practice
(45, 46). Despite a paucity of direct evidence, the WG
judged that multidisciplinary integrated care for patients with diabetes and CKD would represent a good
investment.
A team-based, integrated approach includes regular assessment, control of multiple risk factors, and selfmanagement to protect kidney function and reduce
risk for complications (47, 48). Care organization, empowered and informed patients, and proactive care
teams are essential for the chronic care model (49).
Team-based chronic care models that focus on treatment to multiple targets and self-management are costeffective and cost-saving (50, 51) and are likely to
Annals.org

achieve multiple treatment targets (39, 52–54) and improve clinical outcomes (9, 52, 55).
This recommendation recognizes potential resource
and capacity constraints in delivering team-based care,
especially in low- and middle-income countries. However,
these countries are often the least able to provide expensive care for advanced disease, so prevention through
care reorganization and “train the trainer” patient education is vital to prevent CKD onset and progression. In
high-income countries, system and ﬁnancial barriers often
lower the quality of diabetes and kidney care; thus, policymakers, planners, and payers need to build capacity,
strengthen the system, and reward preventive care (56,
57).

DISCUSSION
Globally, more than 450 million persons have diabetes (>8%), with projected growth to more than 700
million by 2045 (58). More than 40% of persons with
diabetes develop CKD, and a signiﬁcant number of
them develop kidney failure requiring dialysis or transplant. This ﬁrst KDIGO guideline for management of
diabetes in patients with CKD addresses several key
issues relevant for clinical practice and highlights areas
that merit further research. Where robust evidence was
lacking, practice points were presented to inform clinical practice. The recommendations and practice points
have direct relevance for clinicians, especially primary
care physicians, nephrologists, cardiologists, and endocrinologists who care for most patients with diabetes
and CKD.
The KDIGO guideline recommendations and practice points are similar to other guidelines that pertain to
patients with diabetes but extend these by highlighting
the speciﬁc management differences for those with different severities of CKD. For example, monitoring of
glycemic control with HbA1c is recommended, but the
limitations of HbA1c when the eGFR is less than 30 mL/
min/1.73 m2 are emphasized, and alternate methods,
such as CGM, are described.
Notably, the KDIGO guideline and the American
Diabetes Association and European Association for the
Study of Diabetes Consensus Report both recommend
comprehensive lifestyle therapy, metformin as ﬁrst-line
treatment along with an SGLT2 inhibitor for organ protection (such as the heart and kidneys), and selfmanagement education (59).
Persons with CKD often have complex nutritional
requirements, and given the lack of clinical trial evidence supporting protein restriction, the KDIGO guideline recommends a protein intake of 0.8 g/kg per day
for those with diabetes and CKD. This is similar to the
National Kidney Foundation clinical practice guidelines
for nutrition in CKD (60).
In line with recent changes in U.S. Food and Drug
Administration guidance on the acceptable use of metformin with kidney disease, the KDIGO guideline recommends metformin use down to an eGFR of 30 mL/
min/1.73 m2 but with speciﬁc caution in the setting of
rapid decline in kidney function. The KDIGO guideline
Annals of Internal Medicine
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also recommends initiating an SGLT2 inhibitor in those
with an eGFR of 30 mL/min/1.73 m2 or greater on the
basis of recent clinical trial evidence showing the beneﬁcial effects of SGLT2 inhibitors on kidney disease
progression and cardiovascular outcomes. As recent
and forthcoming trials allowed enrollment of patients
with baseline eGFR greater than 20 and greater than 25
mL/min/1.73 m2, the eGFR level at which SGLT2 inhibitors can be initiated and maintained will be subject to
revisiting pending future trial data. To assist clinicians,
several practice points address concerns about initiation of SGLT2 inhibitors and follow-up of patients receiving them (Appendix Table 3, available at Annals
.org).
Clinical trials examining other novel agents targeting various pathways in patients with diabetes at different severities of kidney disease are under way. Updates
of this guideline based on the latest evidence from
these trials can be rapidly incorporated into the
MAGICapp platform that is freely available online. We
are optimistic that this new guideline will help improve
the delivery of evidence-based, high-quality care by a
multidisciplinary team to those with diabetes and CKD
around the globe.
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9. Parving HH, Lehnert H, Bröchner-Mortensen J, et al; Irbesartan in
Patients with Type 2 Diabetes and Microalbuminuria Study Group.
The effect of irbesartan on the development of diabetic nephropathy
in patients with type 2 diabetes. N Engl J Med. 2001;345:870-8.
[PMID: 11565519]
10. Bakris GL, Weir MR. Angiotensin-converting enzyme inhibitorassociated elevations in serum creatinine: is this a cause for concern?
Arch Intern Med. 2000;160:685-93. [PMID: 10724055]

Annals.org

Summary of KDIGO Guideline on Diabetes Management in CKD
11. Little RR, Rohlﬁng CL, Tennill AL, et al. Measurement of Hba(1C)
in patients with chronic renal failure. Clin Chim Acta. 2013;418:73-6.
[PMID: 23318566] doi:10.1016/j.cca.2012.12.022
12. Bergenstal RM, Beck RW, Close KL, et al. Glucose management
indicator (GMI): a new term for estimating A1C from continuous
glucose monitoring. Diabetes Care. 2018;41:2275-2280. [PMID:
30224348] doi:10.2337/dc18-1581
13. American Diabetes Association. 6. Glycemic targets: Standards
of Medical Care in Diabetes—2019. Diabetes Care. 2019;42:S61-S70.
[PMID: 30559232] doi:10.2337/dc19-S006
14. Battelino T, Danne T, Bergenstal RM, et al. Clinical targets for
continuous glucose monitoring data interpretation: recommendations from the International Consensus on Time in Range. Diabetes
Care. 2019;42:1593-1603. [PMID: 31177185] doi:10.2337/dci19
-0028
15. Klahr S, Buerkert J, Purkerson ML. Role of dietary factors in the
progression of chronic renal disease. Kidney Int. 1983;24:579-87.
[PMID: 6363797]
16. World Health Organization. Protein and Amino Acid Requirements in Human Nutrition: Report of a Joint WHO/FAO/UNU Expert
Consultation. WHO Pr; 2007.
17. KDIGO Blood Pressure Work Group. KDIGO Clinical Practice
Guideline on the Management of Blood Pressure in Chronic Kidney
Disease. Kidney International; 2021. [Forthcoming].
18. Beddhu S, Wei G, Marcus RL, et al. Light-intensity physical activities and mortality in the United States general population and CKD
subpopulation. Clin J Am Soc Nephrol. 2015;10:1145-53. [PMID:
25931456] doi:10.2215/CJN.08410814
19. Arnett DK, Khera A, Blumenthal RS. 2019 ACC/AHA guideline
on the primary prevention of cardiovascular disease: part 1, lifestyle
and behavioral factors. JAMA Cardiol. 2019;4:1043-1044. [PMID:
31365022] doi:10.1001/jamacardio.2019.2604
20. Inzucchi SE, Lipska KJ, Mayo H, et al. Metformin in patients with
type 2 diabetes and kidney disease: a systematic review. JAMA.
2014;312:2668-75. [PMID: 25536258] doi:10.1001/jama.2014
.15298
21. de Jager J, Kooy A, Lehert P, et al. Long term treatment with
metformin in patients with type 2 diabetes and risk of vitamin B-12
deﬁciency: randomised placebo controlled trial. BMJ. 2010;340:
c2181. [PMID: 20488910] doi:10.1136/bmj.c2181
22. Neal B, Perkovic V, Mahaffey KW, et al; CANVAS Program Collaborative Group. Canagliﬂozin and cardiovascular and renal events
in type 2 diabetes. N Engl J Med. 2017;377:644-657. [PMID:
28605608] doi:10.1056/NEJMoa1611925
23. Perkovic V, Jardine MJ, Neal B, et al; CREDENCE Trial Investigators. Canagliﬂozin and renal outcomes in type 2 diabetes and nephropathy. N Engl J Med. 2019;380:2295-2306. [PMID: 30990260]
doi:10.1056/NEJMoa1811744
24. Wiviott SD, Raz I, Bonaca MP, et al; DECLARE–TIMI 58 Investigators. Dapagliﬂozin and cardiovascular outcomes in type 2 diabetes.
N Engl J Med. 2019;380:347-357. [PMID: 30415602] doi:10.1056
/NEJMoa1812389
25. Barnett AH, Bain SC, Bouter P, et al; Diabetics Exposed to
Telmisartan and Enalapril Study Group. Angiotensin-receptor blockade versus converting-enzyme inhibition in type 2 diabetes and nephropathy. N Engl J Med. 2004;351:1952-61. [PMID: 15516696]
26. Cherney DZI, Zinman B, Inzucchi SE, et al. Effects of empagliﬂozin on the urinary albumin-to-creatinine ratio in patients with type
2 diabetes and established cardiovascular disease: an exploratory
analysis from the EMPA-REG OUTCOME randomised, placebocontrolled trial. Lancet Diabetes Endocrinol. 2017;5:610-621. [PMID:
28666775] doi:10.1016/S2213-8587(17)30182-1
27. Kohan DE, Fioretto P, Tang W, et al. Long-term study of patients
with type 2 diabetes and moderate renal impairment shows that dapagliﬂozin reduces weight and blood pressure but does not improve
glycemic control. Kidney Int. 2014;85:962-71. [PMID: 24067431] doi:
10.1038/ki.2013.356
28. Yale JF, Bakris G, Cariou B, et al. Efﬁcacy and safety of canagli-

Annals.org

CLINICAL GUIDELINE
ﬂozin in subjects with type 2 diabetes and chronic kidney disease.
Diabetes Obes Metab. 2013;15:463-73. [PMID: 23464594] doi:10
.1111/dom.12090
29. McMurray JJV, Solomon SD, Inzucchi SE, et al; DAPA-HF Trial
Committees and Investigators. Dapagliﬂozin in patients with heart
failure and reduced ejection fraction. N Engl J Med. 2019;381:19952008. [PMID: 31535829] doi:10.1056/NEJMoa1911303
30. Toyama T, Neuen BL, Jun M, et al. Effect of SGLT2 inhibitors on
cardiovascular, renal and safety outcomes in patients with type 2
diabetes mellitus and chronic kidney disease: a systematic review
and meta-analysis. Diabetes Obes Metab. 2019;21:1237-1250.
[PMID: 30697905] doi:10.1111/dom.13648
31. Hernandez AF, Green JB, Janmohamed S, et al; Harmony Outcomes committees and investigators. Albiglutide and cardiovascular
outcomes in patients with type 2 diabetes and cardiovascular disease (Harmony Outcomes): a double-blind, randomised placebocontrolled trial. Lancet. 2018;392:1519-1529. [PMID: 30291013] doi:
10.1016/S0140-6736(18)32261-X
32. Holman RR, Bethel MA, Mentz RJ, et al; EXSCEL Study Group.
Effects of once-weekly exenatide on cardiovascular outcomes in type
2 diabetes. N Engl J Med. 2017;377:1228-1239. [PMID: 28910237]
doi:10.1056/NEJMoa1612917
33. Husain M, Birkenfeld AL, Donsmark M, et al; PIONEER 6 Investigators. Oral semaglutide and cardiovascular outcomes in patients
with type 2 diabetes. N Engl J Med. 2019;381:841-851. [PMID:
31185157] doi:10.1056/NEJMoa1901118
34. Mann JFE, Ørsted DD, Brown-Frandsen K, et al; LEADER Steering Committee and Investigators. Liraglutide and renal outcomes
in type 2 diabetes. N Engl J Med. 2017;377:839-848. [PMID:
28854085] doi:10.1056/NEJMoa1616011
35. Marso SP, Bain SC, Consoli A, et al; SUSTAIN-6 Investigators.
Semaglutide and cardiovascular outcomes in patients with type 2
diabetes. N Engl J Med. 2016;375:1834-1844. [PMID: 27633186]
36. Gerstein HC, Colhoun HM, Dagenais GR, et al; REWIND Investigators. Dulaglutide and cardiovascular outcomes in type 2 diabetes
(REWIND): a double-blind, randomised placebo-controlled trial. Lancet. 2019;394:121-130. [PMID: 31189511] doi:10.1016/S0140-6736
(19)31149-3
37. American Diabetes Association. Standards of Medical Care in
Diabetes—2019 abridged for primary care providers. Clin Diabetes.
2019;37:11-34. [PMID: 30705493] doi:10.2337/cd18-0105
38. American Diabetes Association. 9. Pharmacologic approaches to
glycemic treatment: Standards of Medical Care in Diabetes—2020.
Diabetes Care. 2020;43:S98-S110. [PMID: 31862752] doi:10.2337
/dc20-S009
39. Chatterjee S, Davies MJ, Heller S, et al. Diabetes structured selfmanagement education programmes: a narrative review and current
innovations. Lancet Diabetes Endocrinol. 2018;6:130-142. [PMID:
28970034] doi:10.1016/S2213-8587(17)30239-5
40. Pillay J, Armstrong MJ, Butalia S, et al. Behavioral programs for
type 2 diabetes mellitus: a systematic review and network metaanalysis. Ann Intern Med. 2015;163:848-60. [PMID: 26414227] doi:
10.7326/M15-1400
41. Steinsbekk A, Rygg LØ, Lisulo M, et al. Group based diabetes
self-management education compared to routine treatment for people with type 2 diabetes mellitus: a systematic review with metaanalysis. BMC Health Serv Res. 2012;12:213. [PMID: 22824531] doi:
10.1186/1472-6963-12-213
42. Boren SA, Fitzner KA, Panhalkar PS, et al. Costs and beneﬁts associated with diabetes education: a review of the literature. Diabetes Educ. 2009;35:72-96. [PMID: 19244564] doi:10
.1177/0145721708326774
43. McMurray SD, Johnson G, Davis S, et al. Diabetes education and
care management signiﬁcantly improve patient outcomes in the dialysis unit. Am J Kidney Dis. 2002;40:566-75. [PMID: 12200809]
44. Zimbudzi E, Lo C, Misso ML, et al. Effectiveness of selfmanagement support interventions for people with comorbid
diabetes and chronic kidney disease: a systematic review and metaanalysis. Syst Rev. 2018;7:84. [PMID: 29898785] doi:10.1186
/s13643-018-0748-z
Annals of Internal Medicine

9

CLINICAL GUIDELINE
45. Chan JC. What can we learn from the recent blood glucose lowering megatrials? J Diabetes Investig. 2011;2:1-5. [PMID: 24843455]
doi:10.1111/j.2040-1124.2010.00063.x
46. Ueki K, Sasako T, Okazaki Y, et al; J-DOIT3 Study Group. Effect
of an intensiﬁed multifactorial intervention on cardiovascular outcomes and mortality in type 2 diabetes (J-DOIT3): an open-label,
randomised controlled trial. Lancet Diabetes Endocrinol. 2017;5:
951-964. [PMID: 29079252] doi:10.1016/S2213-8587(17)30327-3
47. Chan JCN, Lim LL, Luk AOY, et al. From Hong Kong Diabetes
Register to JADE Program to RAMP-DM for data-driven actions.
Diabetes Care. 2019;42:2022-2031. [PMID: 31530658] doi:10.2337
/dci19-0003
48. Zoungas S, Patel A, Chalmers J, et al; ADVANCE Collaborative
Group. Severe hypoglycemia and risks of vascular events and
death. N Engl J Med. 2010;363:1410-8. [PMID: 20925543] doi:
10.1056/NEJMoa1003795
49. Epping-Jordan JE, Pruitt SD, Bengoa R, et al. Improving the quality of health care for chronic conditions. Qual Saf Health Care. 2004;
13:299-305. [PMID: 15289634]
50. Gaede P, Valentine WJ, Palmer AJ, et al. Cost-effectiveness of
intensiﬁed versus conventional multifactorial intervention in type 2
diabetes: results and projections from the Steno-2 study. Diabetes
Care. 2008;31:1510-5. [PMID: 18443195] doi:10.2337/dc07-2452
51. Ko GT, Yeung CY, Leung WY, et al. Cost implication of teambased structured versus usual care for type 2 diabetic patients with
chronic renal disease. Hong Kong Med J. 2011;17 Suppl 6:9-12.
[PMID: 22147352]
52. Chan JC, So WY, Yeung CY, et al; SURE Study Group. Effects of
structured versus usual care on renal endpoint in type 2 diabetes:
the SURE study: a randomized multicenter translational study. Diabetes Care. 2009;32:977-82. [PMID: 19460913] doi:10.2337/dc08
-1908
53. Lim LL, Lau ESH, Kong APS, et al. Aspects of multicomponent

10 Annals of Internal Medicine

Summary of KDIGO Guideline on Diabetes Management in CKD
integrated care promote sustained improvement in surrogate clinical
outcomes: a systematic review and meta-analysis. Diabetes Care.
2018;41:1312-1320. [PMID: 29784698] doi:10.2337/dc17-2010
54. Seidu S, Achana FA, Gray LJ, et al. Effects of glucose-lowering
and multifactorial interventions on cardiovascular and mortality outcomes: a meta-analysis of randomized control trials. Diabet Med.
2016;33:280-9. [PMID: 26282461] doi:10.1111/dme.12885
55. Gæde P, Oellgaard J, Carstensen B, et al. Years of life gained by
multifactorial intervention in patients with type 2 diabetes mellitus
and microalbuminuria: 21 years follow-up on the Steno-2 randomised trial. Diabetologia. 2016;59:2298-2307. [PMID: 27531506]
doi:10.1007/s00125-016-4065-6
56. Davies MJ, D’Alessio DA, Fradkin J, et al. Management of hyperglycemia in type 2 diabetes, 2018: a consensus report by the American Diabetes Association (ADA) and the European Association for
the Study of Diabetes (EASD). Diabetes Care. 2018;41:2669-2701.
[PMID: 30291106] doi:10.2337/dci18-0033
57. Owolabi MO, Yaria JO, Daivadanam M, et al; COUNCIL Initiative. Gaps in guidelines for the management of diabetes in low- and
middle-income versus high-income countries: a systematic review.
Diabetes Care. 2018;41:1097-1105. [PMID: 29678866] doi:10.2337
/dc17-1795
58. Thomas B. The global burden of diabetic kidney disease: time
trends and gender gaps. Curr Diab Rep. 2019;19:18. [PMID:
30826889] doi:10.1007/s11892-019-1133-6
59. Buse JB, Wexler DJ, Tsapas A, et al. 2019 update to: management of hyperglycemia in type 2 diabetes, 2018. A consensus report
by the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes Care. 2020;43:
487-493. [PMID: 31857443] doi:10.2337/dci19-0066
60. Ikizler TA, Burrowes JD, Byham-Gray LD, et al. KDOQI clinical
practice guideline for nutrition in CKD: 2020 update. Am J Kidney
Dis. 2020;76:S1-S107. [PMID: 32829751] doi:10.1053/j.ajkd.2020.05
.006

Annals.org

Current Author Addresses: Dr. Navaneethan: Baylor College

of Medicine, 1 Baylor Plaza, Houston, TX 77030.
Dr. Zoungas: Monash University, School of Public Health and
Preventive Medicine, 553 St. Kilda Road, Melbourne VIC
3004, Australia.
Dr. Caramori: University of Minnesota, 420 Delaware Street
SE, MMC 101, Minneapolis, MN 55455.
Dr. Chan: Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Prince of Wales Hospital, Hong
Kong SAR, China.
Dr. Heerspink: University of Groningen and University Medical
Center Groningen, Hanzeplein 1, 9713 GZ Groningen, the
Netherlands.
Dr. Liew: Mount Elizabeth Novena Hospital, 38 Irrawaddy
Road, #04-29, Singapore 329563.
Dr. Michos: Johns Hopkins University School of Medicine, Division of Cardiology, Blalock 524-B, 600 North Wolfe Street,
Baltimore, MD 21287.
Dr. Olowu: Obafemi Awolowo University Teaching Hospitals
Complex, P M B 5538, Ilesa Road, Ile-Ife, Osun, Nigeria.
Dr. Tandon: All India Institute of Medical Sciences, Ansari Nagar, Sri Aurobindo Marg, New Delhi, Delhi 110029, India.
Dr. Tuttle: Providence Medical Research Center, 105 West 8th
Avenue, Suite 6050 West, Spokane, WA 99204.
Dr. Wanner: University Hospital Würzburg, Department of
Medicine, Division of Nephrology, Oberdürrbacher Str. 6,
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Appendix Table 1. Classiﬁcation for Certainty and Quality of the Evidence
Grade

Quality of Evidence

Meaning

A
B
C
D

High
Moderate
Low
Very low

We are conﬁdent that the true effect lies close to the estimate of the effect.
The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
The true effect may be substantially different from the estimate of the effect.
The estimate of effect is very uncertain and often will be far from the truth.
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Appendix Table 2. KDIGO Nomenclature and Description for Grading Recommendations
Grade

Implications
Patients

Clinicians

Policy

Level 1: “We recommend”

Most people in your situation would want
the recommended course of action
and only a small proportion would not.

Most patients should receive the
recommended course of action.

Level 2: “We suggest”

The majority of people in your situation
would want the recommended course
of action, but many would not.

Different choices will be appropriate
for different patients. Each patient
needs help to arrive at a
management decision consistent
with her or his values and
preferences.

The recommendation can be
evaluated as a candidate
for developing a policy or a
performance measure.
The recommendation is likely
to require substantial
debate and involvement of
stakeholders before policy
can be determined.

KDIGO = Kidney Disease: Improving Global Outcomes.

Appendix Figure. Current CKD nomenclature used by KDIGO.

Persistent albuminuria categories
Description and range

GFR categories (mL/min/1.73 m2)
Description and range

Prognosis of CKD by GFR and
albuminuria categories: KDIGO 2012

G1

Normal or high

≥90

G2

Mildly decreased

60–89

G3a

Mildly to
moderately decreased

45–59

G3b

Moderately to
severely decreased

30–44

G4

Severely decreased

15–29

G5

Kidney failure

<15

A1

A2

A3

Normal to mildly
increased

Moderately
increased

Severely
increased

<30 mg/g
<3 mg/mmol

30–300 mg/g
3–30 mg/mmol

>300 mg/g
>30 mg/mmol

Green, low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange:
high risk; Red: very high risk.

CKD = chronic kidney disease; GFR = glomerular ﬁltration rate; KDIGO = Kidney Disease: Improving Global Outcomes. (Reproduced from
reference 4.)
Annals of Internal Medicine
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Appendix Table 3. Recommendations and Practice Points From the KDIGO 2020 Clinical Practice Guideline for Management
of Diabetes in CKD
Chapter 1: Comprehensive care in patients with diabetes and CKD
Recommendations
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).
Recommendation 1.3.1: We recommend advising patients with diabetes and CKD who use tobacco products to quit using tobacco products (1D).
Practice points
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.
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 1).
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 1).
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.
Practice Point 1.2.5: Hyperkalemia associated with the use of an ACEi or ARB can often be managed by measures to reduce serum potassium levels
rather than by decreasing the dose or stopping the ACEi or ARB immediately (Figure 1).
Practice Point 1.2.6: Reduce the dose or discontinue ACEi or ARB therapy in the setting of either symptomatic hypotension or uncontrolled
hyperkalemia despite the medical treatment outlined in Practice Point 1.2.5, or to reduce uremic symptoms while treating kidney failure (estimated
glomerular ﬁltration rate [eGFR] <15 mL/min per 1.73 m2).
Practice Point 1.2.7: Use only one agent at a time to block the RAS. The combination of an ACEi with an ARB, or the combination of an ACEi or ARB with
a direct renin inhibitor, is potentially harmful.
Practice Point 1.2.8: Mineralocorticoid receptor antagonists are effective for management of refractory hypertension but may cause hyperkalemia or a
reversible decline in glomerular ﬁltration, particularly among patients with a low eGFR.
Practice Point 1.3.1: Physicians should counsel patients with diabetes and CKD to reduce secondhand smoke exposure.
Chapter 2: Glycemic monitoring and targets in patients with diabetes and CKD
Recommendations
Recommendation 2.1.1: We recommend using hemoglobin A1c (HbA1c) to monitor glycemic control in patients with diabetes and CKD (1C).
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 (1C).
Practice points
Practice Point 2.1.1: Monitoring long-term glycemic control by HbA1c twice per year is reasonable for patients with diabetes. HbA1c may be measured
as often as 4 times per year if the glycemic target is not met or after a change in antihyperglycemic therapy.
Practice Point 2.1.2: Accuracy and precision of HbA1c measurement declines with advanced CKD (G4–G5), particularly among patients treated by
dialysis, in whom HbA1c measurements have low reliability.
Practice Point 2.1.3: A glucose management indicator (GMI) derived from continuous glucose monitoring (CGM) data can be used to index glycemia for
individuals in whom HbA1c is not concordant with directly measured blood glucose levels or clinical symptoms.
Practice Point 2.1.4: Daily glycemic monitoring with CGM or self-monitoring of blood glucose (SMBG) may help prevent hypoglycemia and improve
glycemic control when antihyperglycemic therapies associated with risk of hypoglycemia are used.
Practice Point 2.1.5: For patients with type 2 diabetes (T2D) and CKD who choose not to do daily glycemic monitoring by CGM or SMBG,
antihyperglycemic agents that pose a lower risk of hypoglycemia are preferred and should be administered in doses that are appropriate for the level
of eGFR.
Practice Point 2.1.6: CGM devices are rapidly evolving with multiple functionalities (e.g., real-time and intermittently scanned CGM). Newer CGM
devices may offer advantages for certain patients, depending on their values, goals, and preferences.
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.
Chapter 3: Lifestyle interventions in patients with diabetes and CKD
Recommendations
Recommendation 3.1.1: We suggest maintaining a protein intake of 0.8 g protein/kg (weight)/d for those with diabetes and CKD not treated with
dialysis (2C).
Recommendation 3.1.2: We suggest that sodium intake be <2 g of sodium per day (or <90 mmol of sodium per day, or <5 g of sodium chloride per
day) in patients with diabetes and CKD (2C).
Recommendation 3.2.1: We recommend that patients with diabetes and CKD be advised to undertake moderate-intensity physical activity for a
cumulative duration of at least 150 minutes per week, or to a level compatible with their cardiovascular and physical tolerance (1D).
Practice points
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.
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.
Practice Point 3.1.3: Shared decision-making should be a cornerstone of patient-centered nutrition management in patients with diabetes and CKD.
Practice Point 3.1.4: Accredited nutrition providers, registered dietitians and diabetes educators, community health workers, peer counselors, or other
health workers should be engaged in the multidisciplinary nutrition care of patients with diabetes and CKD.
Practice Point 3.1.5: Health care providers should consider cultural differences, food intolerances, variations in food resources, cooking skills,
comorbidities, and cost when recommending dietary options to the patients and their families.
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Practice Point 3.2.1: Recommendations for physical activity should consider age, ethnic background, presence of other comorbidities, and access to
resources.
Practice Point 3.2.2: Patients should be advised to avoid sedentary behavior.
Practice Point 3.2.3: For patients at higher risk of falls, health care providers should provide advice on the intensity of physical activity (low, moderate, or
vigorous) and type of exercises (aerobic vs. resistance, or both).
Practice Point 3.2.4: Physicians should consider advising/encouraging patients with obesity, diabetes, and CKD to lose weight, particularly patients with
eGFR ≥30 mL/min per 1.73 m2.
Chapter 4: Antihyperglycemic therapies in patients with type 2 diabetes (T2D) and CKD
Recommendations
Recommendation 4.1.1: We recommend treating patients with T2D, CKD, and eGFR ≥30 mL/min per 1.73 m2 with metformin (1B).
Recommendation 4.2.1: We recommend treating patients with T2D, CKD, and eGFR ≥30 mL/min per 1.73 m2 with an SGLT2i (1A).
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).
Practice points
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.
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 agonist (GLP-1 RA) generally preferred.
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 the eGFR is <60 mL/min per 1.73 m2.
Practice Point 4.1.3: Adjust the dose of metformin when eGFR is <45 mL/min per 1.73 m2, and for some patients when eGFR is 45–59 mL/min per
1.73 m2.
Practice Point 4.1.4: Monitor patients for vitamin B12 deﬁciency when they are treated with metformin for more than 4 years.
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.
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 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.
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 the 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 does not apply to kidney transplant
recipients (see Recommendation 4.2.1).
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.
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 is used
concomitantly with other medications, such as sulfonylureas or insulin. The doses of sulfonylurea and/or insulin may need to be reduced.
Chapter 5: Approaches to management of patients with diabetes and CKD
Recommendations
Recommendation 5.1.1: We recommend that a structured self-management educational program be implemented for care of people with diabetes and
CKD (1C).
Recommendation 5.2.1: We suggest that policymakers and institutional decision-makers implement team-based, integrated care focused on risk
evaluation and patient empowerment to provide comprehensive care in patients with diabetes and CKD (2B).
Practice points
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.
Practice Point 5.2.1: Team-based integrated care, supported by decision-makers, should be delivered by physicians and nonphysician personnel (e.g.,
trained nurses and dietitians, pharmacists, health care assistants, community workers, and peer supporters) preferably with knowledge of CKD.

ACEi = angiotensin-converting enzyme inhibitor; AKI = acute kidney injury; ARB = angiotensin II receptor blocker; CGM = continuous glucose
monitoring; CKD = chronic kidney disease; DPP-4 = dipeptidyl peptidase-4; eGFR = estimated glomerular ﬁltration rate; GLP-1 RA = glucagon-like
peptide-1 receptor agonist; GMI = glucose management indicator; HbA1c = glycated hemoglobin; RAS = renin–angiotensin system; SGLT2i =
sodium– glucose cotransporter-2 inhibitor; SMBG = self-monitoring of blood glucose.
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