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Introduction

• CKD is global health problem 

• Diabetes has reached epidemic proportion, 
>8% (350 millions)

• Expected to grow 550 millions by 2035

• >40% will likely to develop CKD with 
significant number will develop ESRD

• Many new agents targeting variety of 
mechanistic approaches to improve outcomes



4

vol 2 Figure 11.1 Geographic variation in the incidence rate of treated ESRD (per 
million population), by country, 2016

2018 Annual Data Report  
Volume 2 ESRD, Chapter 11

Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant information was available. Data unavailable for countries pictured above in gray. All rates 
are unadjusted. Data for Belarus from 43 of 51 RRT centers. Data for Canada exclude Quebec. Data for France exclude Martinique. Data for Guatemala exclude pediatric ESRD patients and patients 
receiving non-institutional RRT. Data for Indonesia represent the West Java region. Data for Italy representative of 35% (7 out of 19 regions) of ESRD patient population. Japan includes dialysis patients 
only. Data from Latvia representative of 80% of ESRD patient population. Data for Serbia approx. 30% less than reported in 2015 due to incomplete reporting. United Kingdom: England, Wales, Northern 
Ireland (Scotland data reported separately). Abbreviation: ESRD, end-stage renal disease. NOTE: Data collection methods vary across countries, suggesting caution in making direct comparisons.
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vol 2 Figure11.2 Incidence rate of treated ESRD (per million population), by 
country, 2016

2018 Annual Data Report  
Volume 2 ESRD, Chapter 11

Data source: Special analyses, USRDS ESRD Database. 
Data presented only for countries from which relevant 
information was available. All rates are unadjusted. Data 
for Belarus from 43 of 51 RRT centers. Data for Canada 
exclude Quebec. Data for France exclude Martinique. 
Data for Guatemala exclude pediatric ESRD patients and 
patients receiving non-institutional RRT. Data for 
Indonesia represent the West Java region. Data for Italy 
representative of 35% (7 out of 19 regions) of ESRD 
patient population. Japan includes dialysis patients only. 
Data from Latvia representative of 80% of ESRD patient 
population. Data for Serbia approx. 30% less than 
reported in 2015 due to incomplete reporting. United 
Kingdom^: England, Wales, Northern Ireland (Scotland 
data reported separately). Abbreviations: ESRD, end-
stage renal disease; sp., speaking. NOTE: Data collection 
methods vary across countries, suggesting caution in 
making direct comparisons.
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CURRENT CHRONIC KIDNEY DISEASE (CKD) NOMENCLATURE 

USED BY KDIGO 
 

CKD is defined as abnormalities of kidney structure or function, present for > 3 months, 

with implications for health. CKD is classified based on Cause, GFR category (G1-G5), and 

Albuminuria category (A1-A3), abbreviated as CGA. 

 

Prognosis of CKD by GFR and albuminuria category 

 

Prognosis of CKD by GFR 

 and Albuminuria Categories: 

KDIGO 2012 

Persistent albuminuria categories 

Description and range 

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 
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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    

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

high risk; Red, very high risk. 



Comprehensive diabetes and CKD management

• Complex, multidisciplinary, cross functional team effort
• General Practice, diabetology to nephrology
• Multi-morbidity is common, care usually involves many 

other speciality
• Structured education is critical for self-management 

(monitored, individualized and evaluated)
• At risk of acute diabetes related complication as well as 

long-term complications (micro/macrovascular)
• Cardiovascular risk factors hypertension, dyslipidemia, 

obesity, life style factors diet, smoking and physical activity
• Studies demonstrated benefit of multifactorial intervention 

on micro/macrovascular complications and mortality
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SUMMARY OF RECOMMENDATION STATEMENTS AND PRACTICE 

POINTS 

 

 

CHAPTER 1. COMPREHENSIVE CARE IN PATIENTS WITH 

DIABETES AND CKD 
 

 

1.1. Comprehensive diabetes and chronic kidney disease management 

 

Practice Point 1.1.1. Patients with diabetes and CKD should be treated with a 

comprehensive strategy to reduce risks of kidney disease progression and cardiovascular 

disease. (Figure 1) 

 

Figure 1. Cardio-kidney risk factor management   

 
 

 

1.2. Renin-angiotensin-aldosterone system (RAAS) blockade 

 

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 should 

be titrated to the highest approved dose that is well tolerated (1B). 

 



RAAS Blockage
• ACEi or ARB be initiated in patients with diabetes, 

hypertension and albuminuria
• Monitor BP, serum Cr, K+  (2 weeks)
• Continue unless Cr rises by 30%
• Advise contraception in women 
• Hyperkalemia – managed by measure to reduce K+
• Reduce or discontinue - symptomatic hypotension, 

uncontrolled hyperkalemia
• Combination of ACEi, ARB or direct renin inhibitor is 

potentially harmful
• Mineralocorticoid recepptor antagonists – effective for 

refractory hypertension but may cause decline in eGFR
or hyperlalemia
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Figure 2. Monitoring of serum creatinine and potassium during ACEi or ARB treatment - Dose adjustment and monitoring of side effects 

 
Abbreviations: ACEi = angiotensin-converting enzyme inhibitor, AKI = acute kidney injury, ARB = angiotensin II receptor blockade, GI = gastrointestinal 



Smoking cessation

• Remains leading cause of death and known 
risk factor for development of CKD

• No RCTs, observational studies have 
highlighted harmful cardiovascular effects 

• Electronic Nicotine Delivery System (e-
cigarettes) have been reported to increase risk 
of lung and CVD 

• Also reduce exposure to second hand smoke



Glycemic Monitoring 

• HbA1c standard of care for long-term glycemic 
monitoring in T1 and T2 D, 2 – 4 times per year

• Accuracy and precision of HbA1c declines with 
advanced CKD, particularly patients on dialysis

• Continuous glucose management Indicator can 
be used when HbA1c is not concordant

• Self-monitoring of blood glucose (SMBG) or 
Continuous glucose monitoring (CMG) may help 
to prevent hypoglycemia

• CMG devices are rapidly evolving
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Figure 3. Effects of CKD-related factors on advanced glycation end-products and glycemic 

biomarkers 

 
CKD = chronic kidney disease 

 

 HbA1c is a standard-of-care for long-term glycemic monitoring in the general population 

of people with T1D or T2D, but inaccuracy of HbA1c measurement in advanced CKD reduces 

its reliability. However, in the judgment of the Work Group, HbA1c monitoring is prudent and 

most patients would make this choice due to lack of better alternatives. This recommendation 

applies to patients who have T1D or T2D and CKD with the caveat that reliability of HbA1c for 

glycemic monitoring is low at more advanced CKD stages (see Table 2). 

 

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 four times per 

year if the glycemic target is not met or after change in anti-hyperglycemic therapy. 

 

 HbA1c monitoring facilitates control of diabetes to achieve glycemic targets that prevent 

diabetic complications. In both T1D or T2D, lower achieved levels of HbA1c <7% (<53 

mmol/mol) versus 8 to 9% (64 to 75 mmol/mol) reduce risk of overall microvascular 

complications, including nephropathy and retinopathy, and some macrovascular complications in 

RCTs.
81-85

 The potential harm of monitoring by HbA1c is that it may underestimate or 

overestimate the actual degree of glycemia control compared to directly measured blood glucose 

in advanced CKD. No advantages of glycated albumin or fructosamine over HbA1c are known 

for glycemic monitoring in CKD. Frequency of HbA1c testing is recommended as often as four 

times per year to align with a 10- to 12-week time period for which it reflects ambient glycemia 

according to normal duration of red blood cell survival. In the judgment of the Work Group, it is 

reasonable to test HbA1c twice per year in stable patients achieving glycemic goals. Measuring 
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Table 2. Frequency of HbA1c and use of CGMI in CKD 

 
CGMI = continuous glucose management indicator, HbA1c = hemoglobin A1c 

 

 SMBG and CGM are frequently used but relatively high cost options for daily glycemic 

monitoring in patients with diabetes. Real-time assessments of glucose promote effective self-

management. Risk of hypoglycemia in patients with diabetes treated by many oral agents and 

insulin is substantially increased by advanced CKD. Daily monitoring improves safety of anti-

hyperglycemic therapy by identifying fluctuations in glucose as a means to avoid hypoglycemia. 

SMBG and CGM also aid in achieving glycemic targets. SMBG was emphasized in previous 

clinical practice guidelines for daily glycemic monitoring in patients with diabetes and CKD,110 

but CGM was not generally available for clinical use at that time (2007), and the potential 

advantages of the latter may make it preferable to SMBG among patients in whom daily 

monitoring is desired. 

 

Practice Point 2.1.4. Daily glycemic monitoring with self-monitoring of blood glucose 

(SMBG) or continuous glucose monitoring (CGM) may help to prevent hypoglycemia and 

improve glycemic control when anti-hyperglycemic therapies associated with risk of 

hypoglycemia are used. 

 

 In the judgement of the Work Group there is no clear advantage of SMBG or CGM for 

patients treated by oral anti-hyperglycemic agents.
107

 However, in those with CKD and T1D or 

T2D, daily monitoring may mitigate their higher risk of hypoglycemia associated with taking 

insulin or certain oral agents (Table 3). Although there are burdens and expenses, daily glycemic 

monitoring to achieve targets while avoiding hypoglycemia is prudent. In the judgment of the 

Work Group, many patients with diabetes and CKD would choose daily glycemic monitoring by 

SMBG or CGM, especially when anti-hyperglycemic therapies associated with hypoglycemia 

are used. Anti-hyperglycemic agents not associated with hypoglycemia are preferable therapies 

for patients with diabetes and CKD who do not use SMBG or CGM, such as those without 

access to these technologies or ability to do self-monitoring, or preference to avoid the daily 

burden. 
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Table 3. Relationship of anti-hyperglycemic drug choice to risk of hypoglycemia and rationale 

for SMBG or CGM 

 
 

Practice Point 2.1.5. For patients with CKD and Type 2 diabetes who choose not to do daily 

glycemic monitoring by SMBG or CGM, anti-hyperglycemic agents that pose a lower risk 

of hypoglycemia are preferred and should be administered in doses that are appropriate 

for the level of eGFR. 

 

 Patients with diabetes and more advanced CKD stages are at increased risk of 

hypoglycemia. Selecting anti-hyperglycemic agents with very low or no hypoglycemia risk 

should be considered especially for patients who cannot perform or choose not to perform daily 

blood glucose monitoring. 

 

 Risk of hypoglycemia is high in patients with advanced CKD who are treated by anti-

hyperglycemic agents that raise blood insulin levels (exogenous insulin, sulfonylureas, 

meglitinides). Therefore, without daily glycemic monitoring, it is often difficult to avoid 

hypoglycemic episodes. This risk can be averted by use of anti-hyperglycemic agents that are not 

inherently associated with occurrence of hypoglycemia (metformin, SGLT2 inhibitors, GLP-1 

receptor agonists, DPP-4 inhibitors). 

 

Practice Point 2.1.6. CGM devices are rapidly evolving with multiple functionalities (e.g., 

CGMI, real-time and flash glycemia monitoring). Newer CGM devices may offer 

advantages for certain patients, depending on their values, goals, and preferences. 

 

 CGM technology has greatly impacted diabetes self-management by providing glycemic 

assessment moment-to-moment, allowing patients to make real-time decisions about their 

hyperglycemic treatment. The technology continues to quickly develop with multiple 

permutations and functionalities, including the integration into closed loop insulin delivery 

systems. Multiple devices allowing for continuous or flash glucose monitoring are now available. 

Consultation with a specialist in diabetes technology (certified diabetes educator or other 



Glycemic Targets

• Main harm associated with lower HbA1c –
hypoglycemia

• ACCORD (T2 D) mortality was also higher among 
patients with lower HbA1c

• Diabetic CKD – U-shaped association of HbA1c 
with adverse outcome has been observed 
(studies with anti-hyperglycemic agents)

• RCTs- individualized HbA1c <6.5% to <8% for 
patients with diabetes and non-dialysis 
dependent CKD (48 – 64 mmol/mol)



Glycemic Targets

• Safe achievement of lower HbA1c <6.5% may 
be facilitated by SMBG or CGM and selection 
of anti-hyperglycemic agents that are not 
associated with hypoglycemia

• CGM metric (time in range and time in 
hypoglycemia) may be considered as 
alternatives to HbA1c in some patients
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place others at undue risk of hypoglycemia. Therefore, individualization of HbA1c targets in 

patients with diabetes and CKD should be an interactive process that includes individual 

assessment of risk, life expectancy, disease/therapy burden, and patient preferences.  

 

Figure 4. Factors potentially guiding decisions on individual HbA1c targets  

 
 

Quality of the evidence  

A systematic review with three comparisons examining the effects of lower (<7.0%, 

≥6.5%, and ≥6.0%) versus higher (standard-of-care) HbA1c targets in patients with CKD and 

diabetes was undertaken. 

 

The updated Cochrane systematic review
130

 identified eleven studies
113, 115, 117, 120, 122, 124-

126, 131-133
 that compared a target HbA1c <7.0% to higher HbA1c targets (standard glycemic 

control). Three studies were also identified but could not be included in the meta-analysis.
111, 114, 

134
 The review found that an HbA1c <7.0% target decreased the incidence of non-fatal 

myocardial infarction and onset and progression of moderately increased albuminuria, but the 

certainty of the evidence was downgraded because of study limitations and inconsistency in 

effect estimates. However, there was little to no effect on other outcomes, such as all-cause 

mortality, cardiovascular mortality, and ESKD (Tables S7).  

 

Six studies
121, 122, 124-126, 132

 compared a target HbA1c of ≥6.5% to higher HbA1c targets 

(standard glycemic control) found a HbA1c target ≥6.5% probably decreased incidence of 

moderately increased albuminuria, and ESKD. The certainty of the evidence was rated as 

moderate for these two outcomes, with downgrading due to study limitations. There was little or 

no difference or inconclusive data on other outcomes, and the certainty of the evidence was low 

to very low because of study limitations, heterogeneity, and serious imprecision (Table S8).  

 

Two studies
122, 135

 comparing a target HbA1c ≥6.0% to higher HbA1c targets (standard 

glycemic control) found the lower HbA1c target probably increased all-cause mortality. There 

was little or no effect on cardiovascular mortality, but the effect estimate is large, and the 

confidence intervals are close to the null [RR 1.65 (95% CI 0.99, 2.75)]. Similarly, the lower 

HbA1c ≥6.0% target decreased the incidence of non-fatal myocardial infarction and moderately 
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CONVERSION FACTORS OF CONVENTIONAL UNITS TO SI UNITS 
 

 Conventional unit Conversion factor SI Unit 

Creatinine mg/dl 88.4 µmol/l 

Note: Conventional unit x conversion factor = SI unit 

 

 

ALBUMINURIA CATEGORIES IN CKD 

 

Category 
AER 

(mg/24 hours) 

ACR (approximate equivalent)

(mg/mmol)                (mg/g) 

Terms 

A1 < 30 < 3 < 30 Normal to mildly increased   

A2 30-300 3-30 30-300 Moderately increased* 

A3 > 300 > 30 > 300 Severely increased**   

ACR, albumin:creatinine ratio; AER, albumin excretion rate; CKD, chronic kidney disease 

*Relative to young adult level 

**Including nephrotic syndrome (albumin excretion usually > 2200 mg/24 hours [ACR > 2200 mg/g; > 220 mg/mmol] 

 

 

HbA1c CONVERSION CHART 

 

 



LIFE STYLE INTERVENTION



Nutritional Intake
• RCTs few and small number of patients for nutritional 

intake

• Should consume diet in high in vegetables, fruits, 
whole grains, fibers, legumes, plant based proteins, 
unsaturated fats and nuts

• Lower in processed meat, refined carbohydrate, and 
sweetened beverages

• Protein intake of 0.8g per kg/day for diabetic non-
dialysis CKD

• Protein intake of 1 to 1.2 g/kg/day for patients on 
dialysis particularly on PD



Nutritional Intake

• Sodium <2 g/day or Sodium Chloride <5 g/day

• Shared decision making is corner stone

• Dietitian, diabetic educator, counselor, other 
healthcare providers

• Should consider cultural differences, food 
resources, cooking skills, intolerances, cost
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patients with diabetes and CKD. In the general population, and in the non-diabetic CKD and 

ESKD population, adherence to healthy eating practices has been shown to offer numerous 

health benefits.
141

 The benefit of consuming less refined and processed foods in the general 

population is well-established, and hence its applicability to those with diabetes and CKD is also 

reasonable.  

 

Nutrition therapy can decrease HbA1c levels at levels similar to, or better than, 

antihyperglycemic medications. Simple advice such as increasing non-starchy vegetables, 

decreasing added sugars and refined grains and increasing whole foods over highly processed 

foods can be implemented for most people across wide geographic and economic strata. (Figure 

5) 

 

Figure 5. What does a kidney healthy diet look like? 
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Table 4. Protein guideline for adults with diabetes and non-dialysis CKD 

 
 

 

Figure 6. Average protein content of foods in grams 

 
 

Rationale 

High-protein intake contributes to the development of increased intraglomerular pressure 

and glomerular hyperfiltration which in turn lead to glomerulosclerosis and tubulointerstitial 

injury.
157

 Experimental models and uncontrolled human investigations showed improvement in 

kidney function with protein restriction. In few clinical studies, predominantly enrolling those 

with non-diabetic and especially advanced CKD, a low protein intake (compared to those with 

normal protein intake of 0.8 g/kg/day) has demonstrated to slow down the decline in kidney 

function.
144

 However, clinical trials comparing different levels of protein intake are lacking in 

those with diabetes and CKD, and thus the Work Group extrapolated data from 

recommendations of the World Health Organization for protein intake for the general 

population.
143

 

 

The Work Group also considered the potential harmful impact of very low protein intake 

(0.4-0.6 g/kg/day) which could lead to malnutrition in those with CKD. In addition, differences 

in both amount and type of protein intake (animal vs. vegetable), affordability, availability, and 

cultural factors across various countries were considered.
158

 While observational studies have 

reported that high consumption of red and processed meat is associated with increased risk of 

225g
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causal relationship and an intake–response relationship between sodium and several interrelated 

chronic disease indicators: CVD, hypertension, systolic blood pressure, and diastolic blood 

pressure. (Figure 7) 

 

Figure 7. Effects of decreased sodium intake on various outcomes and accompanying quality of 

evidence
185

 

 

 

Values and preferences 

Limiting sodium intake may affect the palatability of food and the perishability or shelf 

life of food. In people whose sodium intake is high, a change to a lower sodium diet may require 

limiting favorite foods. Individuals may, however, be willing to substitute culturally acceptable 

lower sodium alternatives to favorite foods, limit their use of packaged/pre-prepared foods, and 

avoid eating out as often, in order to decrease or avoid the use of costly medications with 

unwanted side effects, or if they have the ability to decrease their blood pressure to decrease 

other unwanted outcomes. It is possible to decrease a person’s taste threshold for sodium in 

about 4-6 weeks, since the taste for salty foods is learned, not inherent.  

 

Some individuals may not have adequate income, cooking ability, or good dentition, or 

may experience food insecurity, causing them to be unsuccessful at such restrictions. Limiting or 

eliminating foods with important cultural significance can be deeply distressful to patients and 



40 

 

Figure 8. Ten ways to cut out salt 

 

 

Rationale 

Low sodium intake reduces blood pressure and is associated with improved 

cardiovascular outcomes in those with and without kidney disease. Patients with CKD are often 

salt sensitive and unable to regulate blood pressure and extracellular fluid volume status in the 

setting of high salt intake. Thus, patients with diabetes and CKD could benefit from restricting 

dietary salt intake. Further, lowering dietary salt improve volume status of the patient along with 

reducing proteinuria.
184

 Clinical studies have also demonstrated that dietary sodium restriction 

might augment the effects of diuretics and RAAS blockade in patients with kidney disease. Thus, 

despite the lack of dedicated clinical trials in those with diabetes and kidney disease, the Work 

Group judged that most well-informed patients would choose to restrict sodium intake to <2 

g/day. Patients who are more interested in a small reduction in blood pressure and/or a lower 

number of antihypertensive medications (potentially reducing costs and the risk of side effects) 

will be more inclined to follow this recommendation. Those who are less interested in these 

potential benefits, have more difficulty in making the requisite dietary changes, or who find food 

markedly less palatable after sodium restriction will be less inclined to follow the 

recommendation. 

 

The Work Group also considered the potential impact of restricting sodium intake across 

various countries. The Global Burden of Disease Study examined the health effects of a high 

sodium diet in 195 countries from 1990 to 2017 and estimated that a high intake of sodium 



Physical Activity

• Improves insulin sensitivity, lowers inflammatory 
markers and improves endothelial function

• Moderate-intensity physical activity at least 150 
minutes per week or to a level compatible with their 
cardiovascular and physical tolerance

• Consider age, ethnic background, comorbidities, access 
to resources

• Avoid sedentary behavior
• Patients with hgih risk for fall may need special advice 
• Weight loss particularly patients with eGFR>30 

ml/min/1.73m2
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ethnicity. Overall, these recommendations are similar to the 2012 KDIGO CKD guidelines
201

 

and the recently released ACC/AHA guidelines on the primary prevention of CVD,
75

 which 

should facilitate efforts at implementation. 

 

Rationale 

Physical activity defined as bodily movement produced by the skeletal muscle requires 

energy expenditure and is usually performed throughout the day. Depending on the energy 

expenditure, physical activity is classified into light, moderate, and vigorous intensity activities 

(Table 5).  

 

Table 5. Examples of various levels of physical activity and their associated metabolic equivalent 

(MET) 

 
* A metabolic equivalent, or MET, is a unit useful for describing the energy expenditure of a specific activity. MET is the ratio of 

the rate of energy expended during an activity to the rate of energy expended at rest. 

 

Data from the World Health Organization indicates that the global age-standardized 

prevalence of insufficient physical activity was 27.5%, and the 2025 global physical activity 

target (a 10% relative reduction in insufficient physical activity) will not be met based on the 

current trends of physical activity, thus arguing for efforts to address this issue across the 

world.
202

 Patients with diabetes and CKD often have other chronic comorbidities, including 

obesity that contribute to the higher risk of CVD and kidney disease progression. Further, loss of 

muscle mass and development of complications such as anemia might limit the functional 

capacity of these patients as kidney function continue to decline.
195

 Notably, over two-thirds of 

adults with CKD do not meet the minimum recommended goal of physical activity (450-750 

metabolic equivalents/min/week).
189, 190

 (Figure 9) This worsens as kidney function decline, 

which per se leads to reduced functional capacity. To further complicate this, sedentary behavior 

is common in CKD, and they spend over two-thirds of the time of the day being sedentary (~40 

min/hr).
190

 Sedentary behavior is defined as any behavior characterized by an energy expenditure 

<1.5 metabolic equivalents while in a sitting or reclined position and is associated with a higher 

risk of hospitalization and death in the general population.
203
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 Figure 10. Suggested approach to address physical inactivity and sedentary behavior in CKD 

 
CKD = chronic kidney disease



Anti-Glycemic Therapies

• Should include life style therapy, base drug 
therapy with metformin & SGLT-2i and 
additional drug therapy as needed for 
glycemic control
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CHAPTER 4. ANTI-HYPERGLYCEMIC THERAPIES IN PATIENT 

WITH DIABETES AND CKD 

 

 

Practice Point 4.1. Glycemic management for patients with Type 2 diabetes and CKD 

should include lifestyle therapy, base drug therapy with metformin and a sodium-

glucose cotransporter-2 (SGLT-2) inhibitor, and additional drug therapy as needed for 

glycemic control (Figure 11). 

 

Lifestyle therapy is the cornerstone of management for patients with T2D and CKD. 

In addition, metformin and SGLT-2 inhibitors (SGLT2i) should be used as a base drug 

therapy that are used in all or nearly all patients with eGFR ≥30 ml/min/1.73 m
2
 (Figure 11, 

Table 6) (see Section 4.1 and 4.2). Additional antihyperglycemic drugs can be added to this 

base drug therapy as needed to achieve glycemic targets, with GLP-1 RA generally preferred. 

These recommendations are guided in large part by results of recent large RCTs, summarized 

in Table 6 and detailed in Sections 4.1, 4.2, and 4.3. 

 

Figure 11. Glycemic treatment algorithm for patients with T2D and CKD 

 
CKD = chronic kidney disease; DPP-4 = dipeptidyl peptidase 4; eGFR = estimated glomerular filtration rate; GLP-1R = 

glucagon-like peptide-1 receptor; SGLT2 = sodium–glucose cotransporter 2; T2D = type 2 diabetes; TZD = 

thiazolidinedione 



Metformin

• Metformin – effective anti-glycemic agent, shown 
to be effective in reducing HbA1c in T2D with low 
risk of hypoglycemia (UKPDS)

• Comparable with thiazolinediones and 
sulfonylurea, more effective than DDP-4i

• Effective in preventing weight gain
• May be associated with protective effects against 

cardiovascular events
• Risk of lactic acidosis with metformin is 

inconsistent in CKD (30 to 60ml/min)



Metformin

• Less robust data with renal transplant patients 
with T2D – same approach with CKD 
recommended

• Monitor eGFR and increase frequency when 
eGFR <60 ml/min

• Adjust dose when eGFR <60 ml/min and stop 
<30 ml/min

• Monitor B12 deficiency in patients treated 
with Metformin for > 4 years
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recommendation for metformin use in the transplant population should be based on the 

eGFR, using the same approach for the CKD group. 

 

Practice Point 4.1.2. Monitor eGFR in patients treated with metformin. Increase the 

frequency of monitoring when eGFR is <60 ml/min/1.73 m
2
. (Figure 13) 

 

Since metformin is excreted by the kidneys and there is concern for lactic acid 

accumulation with a decline in kidney function, it is important to monitor the eGFR at least 

annually when a patient is on metformin treatment. The frequency of monitoring should be 

increased to every 3-6 months as eGFR drops below 60 ml/min/1.73 m
2
, with a view to 

decrease the dose accordingly. 

 

Figure 13. Suggested approach in dosing metformin based on the level of kidney function 

 
eGFR, estimated glomerular filtration rate; GI, gastrointestinal 



SGLT-2 inhibitors

• Lower blood sugar by inhibiting tubular reabsorption of 
glucose

• Diuretic effect by osmotic diuresis from glycosuria

• In RCTs SGLT-2i confer modest lowering of HbA1c(0.3-
0.6%), sys BP (3-4 mmHg), Dia BP (1-2 mmHg) and 
weight loss 08-2 kg)

• Substantial reductions in both composite cardiac and 
renal outcomes

• Appear independent of glucose lowering 

• Safety and efficacy – eGFR <30 not yet demonstrated



SGLT-2inhibitors

• SGLT-2i beneficial in T2D, eGFR >30ml/min

• RCTs include patients eGFR 30 ml/min 

• Both cardiac and renal outcomes, large patient groups, 
reasonable follow up time

• Efficacy and safety are consistent across eGFR down to 
this threshold

• Meaningful kidney outcomes beyond proteinuria

• Updated meta-analysis from 4 major RCTs (39,000 with 
T2D), reduced risk of dialysis, transplant or kidney 
death by 30% [RR 0.67 (95% CI 0.53-0.86)]
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 Table 8. Cardiovascular and kidney outcome trials for SGLT2 inhibitors 

 
CrCl = creatinine clearance, CV = cardiovascular, CVD = cardiovascular disease, eGFR = estimated glomerular filtration rate, ESKD = end-stage kidney disease, GFR = 

glomerular filtration rate, HF = heart failure, HFrEF = heart failure with reduced ejection fraction, HR = hazard ratio, KRT = kidney replacement therapy, MACE = major adverse 

cardiovascular events, MI = myocardial infarction, NS = not significant, SCr = serum creatinine, SGLT2 = sodium–glucose cotransporter 2, T2D = type 2 diabetes, uACR = 

urinary albumin-creatinine ratio 
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 Table 6. Overview of selected large, placebo-controlled clinical outcomes trials assessing the benefits and harms of SGLT2 inhibitors, GLP-1 

receptor agonists, and DPP-4 inhibitors 

 
≥ = significant reduction in risk, with HR estimate >0.7 and 95% confidence interval not overlapping 1 



SGLT-2i

• T2D, CKD and eGFR >30 ml/min – include SGLT-2i 
in anti-glycemic treatment regime

• Can be added to other anti-hyperglycemic 
medications – glycemic targets are not met or to 
safely attain lower target

• May increase risk of hypoglycemia (insulin, 
sulfonylurea), may reduce dose to facilitate 
addition of SGLT-2i

• Choice of SGLT-2i – kidney or cardiovascular 
benefits + eGFR



SGLT-2i

• Withhold SGLT-2i during prolonged fasting or 
critical medical illness

• Consider decreasing diuretic before 
commencing SGLT-2i (risk of hypovolemia)

• Reversible decrease in eGFR may occur (not an 
indication to stop)

• Once initiated, can continue SGLT-2i even if 
eGFR falls below 30ml/min

• No enough data in kidney transplant patients  
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The efficacy and safety of SGLT2i has not been established in T1D. Use of SGLT2i in 

the US remains off label, as the FDA has not approved its use in T1D. In Europe, the European 

Commission has approved dapagliflozin and sotaglifozin for use in T1D as an adjunct to 

insulin.  

 

Practice Point 4.2.1. A SGLT2i can be added to other antihyperglycemic medications for 

patients whose glycemic targets are not currently met and for patients who are meeting 

glycemic targets but can safely attain a lower target. (Figure 14) 

 

Figure 14. Algorithm for initiation of SGLT2i therapy for patients with T2D, CKD, and eGFR 

≥30 ml/min/1.73 m
2
, who are already treated with anti-hyperglycemic medications 

 
CKD = chronic kidney disease, DPP-4i = dipeptidyl peptidase inhibitor, eGFR = estimated glomerular filtration rate, GLP-1 

RA = glucagon-like peptide-1 receptor agonist, SGLT2 = sodium–glucose cotransporter 2, T2D = type 2 diabetes. 

 

For patients already treated with antihyperglycemic medications, the decision to initiate 

an SGLT2i needs to be made in the context of the existing medical regimen. The risk of 

hypoglycemia is low with SGLT2i monotherapy, as the drug-induced glycosuria decreases as 

blood glucose normalizes, but risk may be increased when used concomitantly with other 

medications that can cause hypoglycemia such as sulfonylureas or insulin. For patients not 

attaining glycemic targets, it is reasonable to add an SGLT2i to existing antihyperglycemic 

therapy, educate on potential adverse effects, and following up to ascertain changes in 

glycemic control and symptoms. For patients attaining glycemic targets, particularly those who 

are not experiencing hypoglycemia and those using only medications with low risk of 

hypoglycemia (e.g., metformin, GLP-1 RA, DPP4i, thiazolidinedione, acarbose), it may be 

possible to safely achieve a lower target with the addition of an SGLT2i.  

 

Practice Point 4.2.2. For patients in which 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. 
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The risk of hypoglycemia is low with SGLT2i, as the drug-induced glycosuria 

decreases as blood glucose normalizes, but risk may be increased when used concomitantly 

with other medications that can cause hypoglycemia such as sulfonylureas or insulin. If tighter 

glycemic control increases risk of hypoglycemia (e.g., more hypoglycemia due to insulin or 

sulfonylureas when overall glycemic control is improved), it is recommended that the dose of 

the other antihyperglycemic medication (excluding metformin which should be continued) is 

reduced or discontinued so that SGLT2i can be safely started. (Figure 14) This is particularly 

important when GFR is >45 to 60 ml/min/1.73 m
2
. 

 

Practice Point 4.2.3. Choice of SGLT2i should prioritize agents with documented kidney 

or cardiovascular benefits and take eGFR into account. 

 

The table below shows current FDA approved doses which were primarily determined 

by the progressively less dramatic effect on blood glucose lowering at lower levels of eGFR. 

Since the SGLT2 inhibitors were indicated for glucose lowering, this seemed to justify lower 

doses at lower levels of eGFR. As the SGLT2 inhibitors are now indicated for organ protection 

independent glucose-lowering effect, the labels are expected to change, and have already been 

changed by FDA for canagliflozin and in Canada for empagliflozin to reflect the studies 

including patients with eGFR >30 ml/min/1.73 m
2
. 

 

Table 9. SGLT2i with established kidney and cardiovascular benefits and doses adjustments as 

approved by FDA (be aware of country-to-country variation) 

 
eGFR = estimated glomerular filtration rate, FDA = Food and Drug Administration, SGLT2 = sodium–glucose cotransporter 2 

 

Practice Point 4.2.4. It is reasonable to withhold SGLT2i during times of prolonged 

fasting or critical medical illness (when patients may be at greater risk for ketosis). 

 

For patients with T2D, there is a small but increased risk of euglycemic diabetic 

ketoacidosis with SGLT2i. [see Harms section of Recommendation 4.2.1. for more details]  

 

Practice Point 4.2.5. If a patient is at risk for hypovolemia, consider decreasing thiazide 

or loop diuretic dosages before commencement of SGLT2i and advising patients about 



GLP-1 RA

• T2D & CKD, who do not achieve glycemic targets 
despite use of Metformin and SGLT-2i, long acting 
GLP-1 RA can be used

• Choice should prioritize agents with CV benefits

• Should not be used in combination with DDP-4 
inhibitors

• Risk of hypoglycemia is low (increase with 
sulfonylurea, insulin)

• Start with low dose to minimize GI side effects



Self-Management Educational 
Programs

• Learning and behavioral changes

• Tailored to personal needs

• Take into account ethnic, cultural, literacy, 
cognitive and geographical factors

• Objectives – empower and enable individuals to 
develop self-management knowledge and skills

• Reducing long-term complications, hypoglycemia

• Improve individual well being, improve quality of 
life and achieve treatment satisfaction
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CHAPTER 5. APPROACHES TO MANAGEMENT OF PATIENTS 

WITH DIABETES AND CKD 

 

 

Section 5.1. Self-management education programs 

 

Recommendation 5.1.1. We recommend a structured self-management educational 

program be implemented for care of people with diabetes and CKD (1C). (Table 12) 

 

This recommendation places a high value on the potential benefits of structured education 

programs in people with diabetes and CKD, especially if implemented according to the chronic 

care model (See Section 5.2. Team Care). The recommendation also places a relatively high 

value on the potential for such programs to enable delivery of evidence-based care. The 

recommendation places a relatively lower value on the lack of high-quality evidence 

supporting clinically relevant benefits of such programs in people with diabetes and CKD 

specifically. 

 

Table 12. Key objectives of effective diabetes self-management education programs
299 

 

 

Key information 

Balance of benefits and harms 

Diabetes self-management education programs are guided by learning and behavior 

change theories and are tailored to a person’s needs, and takes into account ethnic, cultural, 

literacy, cognitive and geographical factors.
299

 The overall objectives of self-management 

programs are to empower and enable individuals to develop self-management knowledge and 

skills with the aim of reducing the risk of long-term microvascular and macrovascular 



Self-Management Educational 
Programs 

• 21 Studies – improvement in clinical (HbA1c, 
fasting glucose), body weight, psychosocial 
(knowledge, self-efficacy, patient satisfaction) 
outcomes

• Best approach – tailored to individual preferences 
an learning styles

• Can promote medication adherence, healthy 
eating, physical activity and increase self efficacy

• Systemic review – cost-effective or superior to 
usual care



Team-based integrated care

• Healthcare system should implement 
structured programs 

• Risk evaluation and patient empowerment

• Delivered by physician and non-physician 
personnels (nurse, Healthcare assistant, 
community worker, peer supporter)
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a) establish a register by performing comprehensive risk assessment including blood/urine 

and eye/feet examination every 12-18 months as recommended by practice guidelines  

b) assess cardiometabolic risk factors (e.g., blood pressure, glycated hemoglobin, body 

weight) every 2-3 months 

c) assess kidney function (e.g., estimated glomerular filtration rate and ACR) every 6-12 

months  

d) review treatment targets and use of organ-protective medications (e.g., statins, RAASi, 

SGLT2i, GLP-1 RA as appropriate) at each visit  

e) reinforce self-management (e.g., self-monitoring of blood pressure, blood glucose, 

body weight) and identify special needs at each visit  

f) provide counselling on diet, exercise and self-monitoring with ongoing support and 

recall defaulters of clinic visit 

 

Administrators or managers conduct periodic audit on a system level to identify care gaps 

and provide feedback to practitioners with support to improve quality of care  

 

Figure 19. Team-based integrated care delivered by physicians and non-physician personnel 

supported by decision- makers 

  
HbA1c = glycated hemoglobin, BP = blood pressure, GLP-1 RA = glucagon-like peptide-1 receptor agonist, RAASi = renin-

angiotensin-aldosterone system inhibitor, SGLT2i = sodium-glucose cotransporter 2 inhibitor. 

  



Anti-Glycemic Therapies

• Metformin and SGLT-2 inhibitors are preferred
• Reduce risk diabetic complications 
• Low risk of hypoglycemia
• Metformin is inexpensive with modest long term 

benefits of diabetic complications
• SGLT-2i has larger effect on CKD progression and 

CVD
• Can be used safely in patients with eGFR

>30ml/min
• Combination is logical 



Anti-Glycemic Therapies

• Life style therapy is cornerstone 

• Metformin and SGLT-2 inhibitors as base drug 
in nearly all patients with eGFR >30ml/min

• GLP-1 RA is preferred 
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CHAPTER 4. ANTI-HYPERGLYCEMIC THERAPIES IN PATIENT 

WITH DIABETES AND CKD 

 

 

Practice Point 4.1. Glycemic management for patients with Type 2 diabetes and CKD 

should include lifestyle therapy, base drug therapy with metformin and a sodium-

glucose cotransporter-2 (SGLT-2) inhibitor, and additional drug therapy as needed for 

glycemic control (Figure 11). 

 

Lifestyle therapy is the cornerstone of management for patients with T2D and CKD. 

In addition, metformin and SGLT-2 inhibitors (SGLT2i) should be used as a base drug 

therapy that are used in all or nearly all patients with eGFR ≥30 ml/min/1.73 m
2
 (Figure 11, 

Table 6) (see Section 4.1 and 4.2). Additional antihyperglycemic drugs can be added to this 

base drug therapy as needed to achieve glycemic targets, with GLP-1 RA generally preferred. 

These recommendations are guided in large part by results of recent large RCTs, summarized 

in Table 6 and detailed in Sections 4.1, 4.2, and 4.3. 

 

Figure 11. Glycemic treatment algorithm for patients with T2D and CKD 

 
CKD = chronic kidney disease; DPP-4 = dipeptidyl peptidase 4; eGFR = estimated glomerular filtration rate; GLP-1R = 

glucagon-like peptide-1 receptor; SGLT2 = sodium–glucose cotransporter 2; T2D = type 2 diabetes; TZD = 

thiazolidinedione 
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Figure 12. Patient factors influencing selection of glucose-lowering drugs other than SGLT2i 

and metformin in T2D and CKD 

 
ASCVD = atherosclerotic cardiovascular disease, AGI = alpha glucosidase inhibitor, CKD = chronic kidney disease, DPP-4i 

= dipeptidyl peptidase 4 inhibitor, eGFR = estimated glomerular filtration rate, GLP-1RA = glucagon-like peptide-1 receptor 

agonist, SU = sulfonylurea, T2D = type 2 diabetes, TZD = thiazolidinedione 

 

 

4.1. Metformin 

 

Recommendation 4.1.1. In patients with Type 2 diabetes, CKD, and eGFR ≥30 

ml/min/1.73 m
2
, we recommend that metformin be used as the first-line treatment for 

hyperglycemia (1B). 

 

This recommendation places a high value on the efficacy of metformin in lowering HbA1c, its 

widespread availability and low cost, good safety profile and its potential benefits in 

preventing weight gain and cardiovascular protection; and a low value on the lack of 

evidence that metformin has any kidney protective effects or mortality benefits in the CKD 

population. 




