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Definition and classification of CKD 



















1.4.3: Evaluation of GFR  
 
1.4.3.1: We recommend using serum creatinine and a GFR 
estimating equation for initial assessment. (1A)  
 
1.4.3.2: We suggest using additional tests (such as cystatin C or a 
clearance measurement) for confirmatory testing in specific 
circumstances when eGFR based on serum creatinine is less 
accurate. (2B)  
 
1.4.3.3: We recommend that clinicians (1B): 
• use a GFR estimating equation to derive GFR from serum 

creatinine (eGFRcreat) rather than relying on the serum 
creatinine concentration alone. 

• understand clinical settings in which eGFRcreat is less accurate. 
 















When reporting serum creatinine:  
• We recommend that serum creatinine concentration be 

reported and rounded to the nearest whole number when 
expressed as standard international units (lmol/l) and 
rounded to the nearest 100th of a whole number when 
expressed as conventional units (mg/dl) 
 

When reporting eGFRcreat:  
• We recommend that eGFRcreat should be reported and 

rounded to the nearest whole number and relative to a body 
surface area of 1.73 m2 in adults using the units ml/min/1.73 
m2 . K We recommend eGFRcreat levels less than 60 
ml/min/1.73 m2 should be reported as ‘‘decreased.’’ 



1.4.3.4: We recommend that clinical laboratories should (1B):  
• measure serum creatinine using a specific assay with calibration 

traceable to the international standard reference materials and 
minimal bias compared to isotope-dilution mass spectrometry 
(IDMS) reference methodology.  

• report eGFRcreat in addition to the serum creatinine 
concentration in adults and specify the equation used whenever 
reporting eGFRcreat. 

• report eGFRcreat in adults using the 2009 CKD-EPI creatinine 
equation. An alternative creatinine-based GFR estimating 
equation is acceptable if it has been shown to improve accuracy 
of GFR estimates compared to the 2009 CKD-EPI creatinine 
equation. 

 



1.4.4: Evaluation of albuminuria  
 
1.4.4.1: We suggest using the following measurements for 
initial testing of proteinuria (in descending order of preference, 
in all cases an early morning urine sample is preferred) (2B):  
1) urine albumin-to-creatinine ratio (ACR);  
2) urine protein-to-creatinine ratio (PCR);  
3) reagent strip urinalysis for total protein with automated 

reading; 
4) reagent strip urinalysis for total protein with manual 

reading.  
 
1.4.4.2: We recommend that clinical laboratories report ACR 
and PCR in untimed urine samples in addition to albumin 
concentration or proteinuria concentrations rather than the 
concentrations alone. (1B) 
 1.4.4.2.1: The term microalbuminuria should no longer 
 be used by laboratories. (Not Graded) 







Evaluation of 
Albuminuria 

 

Adapted from Lamb EJ, Price CP. Tietz Textbook of Clinical Chemistry and Molecular Diagnostics, p. 669-708, 
2012. 









1.4: EVALUATION OF CKD 
 
1.4.1: Evaluation of chronicity 
 
1.4.1.1: In people with GFR o60 ml/min/1.73 m2 (GFR                              
categories G3a-G5) or markers of kidney damage, review past 
history and previous measurements to determine duration of 
kidney disease. (Not Graded)  
• If duration is 43 months, CKD is confirmed. Follow 

recommendations for CKD.  
• If duration is not 43 months or unclear, CKD is not 

confirmed. Patients may have    CKD or acute kidney 
diseases (including AKI) or both and tests should be 
repeated accordingly. 











1.4.2: Evaluation of cause  
 
1.4.2.1: Evaluate the clinical context, including 
personal    and family history,  social and 
environmental factors, medications, physical 
examination,  laboratory measures, imaging, and 
pathologic diagnosis to determine the causes of 
kidney disease. (Not Graded)  
  





















2.1: DEFINITION AND IDENTIFICATION OF CKD PROGRESSION  
 
2.1.1: Assess GFR and albuminuria at least annually in people 
with CKD. Assess GFR and albuminuria more often for 
individuals at higher risk of progression, and/or where 
measurement will impact therapeutic decisions (see figure 
below). (Not Graded) 
 
2.1.2: Recognize that small fluctuations in GFR are common 
and are not necessarily indicative of progression. (Not 
Graded) 



2.2: PREDICTORS OF PROGRESSION  
 
2.2.1: Identify factors associated with CKD progression to 
inform prognosis. These include cause of CKD, level of GFR, 
level of albuminuria, age, sex, race/ethnicity, elevated BP, 
hyperglycemia, dyslipidemia, smoking, obesity, history of 
cardiovascular disease, ongoing exposure to nephrotoxic 
agents, and others. (Not Graded) 



2.1.3: Define CKD progression based on one of more of 
the following (Not Graded):  
 
• Decline in GFR category (Z90 [G1], 60–89 [G2], 45–59 

[G3a], 30–44 [G3b], 15–29 [G4], o15 [G5] ml/min/ 
1.73 m2 ). A certain drop in eGFR is defined as a drop 
in GFR category accompanied by a 25% or greater 
drop in eGFR from baseline.  

• Rapid progression is defined as a sustained decline in 
eGFR of more than 5 ml/min/1.73 m2 /yr.  

• The confidence in assessing progression is increased 
with increasing number of serum creatinine 
measurements and duration of follow-up 



2.1.4: In people with CKD progression, as defined in 
Recommendation 2.1.3, review current management, 
examine for reversible causes of progression, and 
consider referral to a specialist. (Not Graded) 



5.2: CARE OF THE PATIENT WITH PROGRESSIVE CKD  
 
5.2.1: We suggest that people with progressive CKD 
should be managed in a multidisciplinary care 
setting. (2B)  
 
5.2.2: The multidisciplinary team should include or 
have access to dietary counseling, education and 
counseling about different RRT modalities, 
transplant options, vascular access surgery, and 
ethical, psychological, and social care. (Not Graded) 





Other complications of CKD: CVD,  
medication dosage, patient safety, 

infections, hospitalizations, and 
caveats for investigating 

complications of CKD 



4.2: CAVEATS WHEN INTERPRETING TESTS FOR CVD IN PEOPLE 
WITH CKD 
 
Non-invasive testing  
4.2.3: We recommend that people with CKD presenting with 
chest pain should be investigated for underlying cardiac disease 
and other disorders according to the same local practice for 
people without CKD (and subsequent treatment should be 
initiated similarly). (1B) 
 
4.2.4: We suggest that clinicians are familiar with the limitations 
of non-invasive cardiac tests (e.g., exercise electrocardiography 
[ECG], nuclear imaging, echocardiography, etc.) in adults with 
CKD and interpret the results accordingly. (2B) 



4.3: CKD AND PERIPHERAL ARTERIAL DISEASE 
 
4.3.1: We recommend that adults with CKD be regularly examined 
for signs of peripheral arterial disease and be considered for usual 
approaches to therapy. (1B) 
 
4.3.2: We suggest that adults with CKD and diabetes are offered 
regular podiatric assessment. (2A) 



Radiocontrast  
 
4.5.2: We recommend that all people with GFR o60 ml/min/1.73 
m2 (GFR categories G3a-G5) undergoing elective investigation 
involving the intravascular administration of iodinated 
radiocontrast media should be managed according to the KDIGO 
Clinical Practice Guideline for AKI including: 
• Avoidance of high osmolar agents (1B);  
• Use of lowest possible radiocontrast dose (Not Graded); 
• Withdrawal of potentially nephrotoxic agents before and after 

the procedure (1C);  
• Adequate hydration with saline before, during, and after the 

procedure (1A);  
• Measurement of GFR 48–96 hours after the procedure (1C). 



Gadolinium-based contrast media  
 
4.5.3: We recommend not using gadolinium-containing 
contrast media in people with GFR o15 ml/min/1.73 m2 (GFR 
category G5) unless there is no alternative appropriate test. 
(1B)  
 
4.5.4: We suggest that people with a GFR o30 ml/min/1.73 m2 
(GFR categories G4-G5) who require gadoliniumcontaining 
contrast media are preferentially offered a macrocyclic chelate 
preparation. (2B) 



Bowel preparation 
 
4.5.5: We recommend not to use oral phosphate-containing 
bowel preparations in people with a GFR o60 ml/min/ 1.73 
m2 (GFR categories G3a-G5) or in those known to be at risk of 
phosphate nephropathy. (1A) 



4.6: CKD AND RISKS FOR INFECTIONS, AKI, HOSPITALIZATIONS, AND 
MORTALITY  
 
CKD and risk of infections 
4.6.1: We recommend that all adults with CKD are offered annual 
vaccination with influenza vaccine, unless contraindicated. (1B)  
 
4.6.2: We recommend that all adults with eGFR o30 ml/min/1.73 
m2 (GFR categories G4-G5) and those at high risk of pneumococcal 
infection (e.g., nephrotic syndrome, diabetes, or those receiving 
immunosuppression) receive vaccination with polyvalent 
pneumococcal vaccine unless contraindicated. (1B)  
 



4.6.3: We recommend that all adults with CKD who have 
received pneumococcal vaccination are offered revaccination 
within 5 years. (1B)  
 
4.6.4: We recommend that all adults who are at high risk of 
progression of CKD and have GFR o30 ml/min/1.73 m2 (GFR 
categories G4-G5) be immunized against hepatitis B and the 
response confirmed by appropriate serological testing. (1B)  
 
4.6.5: Consideration of live vaccine should include an 
appreciation of the patient’s immune status and should be in 
line with recommendations from official or governmental 
bodies. (Not Graded)  
 
4.6.6: Pediatric immunization schedules should be followed 
according to official international and regional 
recommendations for children with CKD. (Not Graded) 



CKD and risk of AKI  
 
4.6.7: We recommend that all people with CKD are considered 
to be at increased risk of AKI. (1A)  
 

4.6.7.1: In people with CKD, the recommendations    
detailed in the KDIGO AKI Guideline should be followed 
for management of those at risk of AKI  during intercurrent 
illness, or when undergoing investigation and  procedures 
that are likely to increase the risk of AKI. (Not Graded) 



CKD and risk of hospitalization and mortality 
 
4.6.8: CKD disease management programs should be 
developed in order to optimize the community management 
of people with CKD and reduce the risk of hospital admission. 
(Not Graded) 
 
4.6.9: Interventions to reduce hospitalization and mortality for 
people with CKD should pay close attention to the 
management of associated comorbid conditions and 
cardiovascular disease in particular. (Not Graded) 



Referral to specialists and 
models of care 



5.1: REFERRAL TO SPECIALIST SERVICES 
 
5.1.1: We recommend referral to specialist kidney care services for 
people with CKD in the following circumstances (1B):  
• AKI or abrupt sustained fall in GFR;  
• GFR o30 ml/min/1.73 m2 (GFR categories G4-G5)*;  
• a consistent finding of significant albuminuria (ACR Z300 mg/g 

[Z30 mg/mmol] or AER Z300 mg/ 24 hours, approximately 
equivalent to PCR Z500 mg/g [Z50 mg/mmol] or PER Z500 mg/24 
hours);  

• progression of CKD (see Recommendation 2.1.3 for definition);  
• urinary red cell casts, RBC 420 per high power field sustained and 

not readily explained;  
• CKD and hypertension refractory to treatment with 4 or more 

antihypertensive agents;  
• persistent abnormalities of serum potassium; K recurrent or 

extensive nephrolithiasis;  
• hereditary kidney disease 



5.1.2: We recommend timely referral for planning renal 
replacement therapy (RRT) in people with progressive CKD in 
whom the risk of kidney failure within 1 year is 10–20% or 
higherw , as determined by validated risk prediction tools. 
(1B) 



5.3: TIMING THE INITIATION OF RRT  
 
5.3.1: We suggest that dialysis be initiated when one or 
more of the following are present: symptoms or signs 
attributable to kidney failure (serositis, acid-base or 
electrolyte abnormalities, pruritus); inability to control 
volume status or blood pressure; a progressive 
deterioration in nutritional status refractory to dietary 
intervention; or cognitive impairment. This often but not 
invariably occurs in the GFR range between 5 and 10 
ml/min/1.73 m2 . (2B) 
 
 5.3.2: Living donor preemptive renal transplantation in 
adults should be considered when the GFR is o20 ml/min/ 
1.73 m2 , and there is evidence of progressive and 
irreversible CKD over the preceding 6–12 months. (Not 
Graded) 



5.4: STRUCTURE AND PROCESS OF COMPREHENSIVE CONSERVATIVE 
MANAGEMENT  
 
5.4.1: Conservative management should be an option in people who choose 
not to pursue RRT and this should be supported by a comprehensive 
management program. (Not Graded)  
 
5.4.2: All CKD programs and care providers should be able to deliver advance 
care planning for people with a recognized need for end-of-life care, including 
those people undergoing conservative kidney care. (Not Graded)  
 
5.4.3: Coordinated end-of-life care should be available to people and families 
through either primary care or specialist care as local circumstances dictate. 
(Not Graded) 
 
 5.4.4: The comprehensive conservative management program should include 
protocols for symptom and pain management, psychological care, spiritual 
care, and culturally sensitive care for the dying patient and their family 
(whether at home, in a hospice or a hospital setting), followed by the 
provision of culturally appropriate bereavement support. (Not Graded) 












