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 GFR-What does it actually mean
 CKD Complications
 Albuminuria importance
 Risk assessment-KFRE
 ACEi/ARB still the BP meds of choice
 Finerenone-deployment and K management
 SGLT-2 Inhibitors-recommended for many
 GLP-1 agonist and CKD
 Medication safety in CKD
 Metformin-friend or foe
 Anemia/Acidosis management
 The Four Pillars or the Four Horsemen 



CKD DEFINITION

 GFR <60mL/min/1.73m2 for ≥ 3 months with or without kidney 
damage    OR

 Kidney damage for ≥ 3 months with or without decreased GFR as 
evidenced by:

-Pathologic abnormalities or

-Markers of kidney damage, i.e., proteinuria

National Kidney Foundation. AJKD 2002;39(supp1):S1-S266 
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CKD AND COMPLICATIONS



GFR-HOW ITS ESTIMATED

 The best we can do is estimate it
 Derived from a variety of equations
 Some or all are used as variables: SCr(or Cystatin C), gender, age, 

and weight
 MDRD equation remains most commonly used
 eGFR=175x (Scr)-1.154x(age)-0.203x0.742[if female) 
 There was previously an adjustment factor for race of 1.212[if AA], 

now removed
 Still felt to be most accurate equation available
 But there are some issues

NKF, kidney.org



GFR-POINTS TO CONSIDER

 Creatinine not the most ideal filtration marker
 Generation-affected by muscle mass, protein intake, age
 Secretion-decreased by cephalosporins and AG abx, flucytosine, 

cisplatin, cimetidine, trimethoprim
 Limited utility in AKI due to non-steady state nature of the patient
 24hr urine study for CrCl may still be useful, i.e., for potential 

transplant donors or very muscular patients 
 Decreased accuracy at higher GFR levels
 Race component has been removed from eGFR equation
 Cystatin C based eGFR may be more useful in certain cases



UNDERSTANDING ALBUMINURIA

Albuminuria reflects kidney injury
Refers to increased urinary excretion of 

albumin, which mots closely correlates with 
CKD and CVD risk

Albuminuria sensitive for DM or HTN CKD
Albuminuria-increased risk of HD, CVD and 

death

National Kidney Foundation. AJKD 2002;39(supp1):S1-S266



ASSESSING  ALBUMINURIA-ACR
Need to discern how much the patient is 

excreting in 24-hour period
 Spot albumin to creatinine ratio is an accurate 

way to assess protein excretion
 The ratio approximates the grams of albumin 

excreted per 24 hr period
200mg/dL albumin, 100mg/dL creatinine=2 grams 

albumin excretion per 24 hrs
Eliminates need for 24-hour urine collection, on a 

routine basis
Most accurate on early AM specimen
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KIDNEY RISK FACTOR EQUATION



KFRE ACCURACY



Figure 14 
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Figure 16 
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USING KFRE TO GUIDE REFERRAL

 What is the patient’s GFR trajectory?
 What is their risk of kidney failure on a 5-year timeline?
 If that risk is 3% or greater, the patient would benefit 

from nephrology referral
 Risk>10%- needs CKD education, dietary education
 Risk >40%-needs preparation for RRT



WHEN TO REFER

 eGFR <30cc/min, eGFR <60cc/min if deemed higher 
risk of progression

 Proteinuria >500mg/day
 Resistant HTN
 Decrease in GFR >30% in 4-month period
 Persistent hyperkalemia(more options to treat this 

now)
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DIETARY PROTEIN INTAKE

 Maintaining protein intake of 0.8g/kg for adults in CKD 
G3-G5

 This is only a 2C recommendation
 This is at the level of “we suggest” with “low evidence 

of certainty”
 Reasonable to avoid high protein diets in these 

patients and have a renal dietician involved if intake 
higher than 1.3g/kg being considered

http://www.elsevier.com/termsandconditions


BP CONTROL

 SBP goal of <120mmHg is a 2B level recommendation

 Suggestion with moderate certainty of evidence

 Most of the benefit is derived from lower CVD risk 

 Those with frailty should have somewhat higher target 



Figure 21 
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MINERALOCORTICOID RECEPTOR 
ANTAGONISTS

 Nonsteroidal MRA-Finerenone

 Steroidal MRAs-spironolactone/eplerenone

 nsMRA-showed benefit in heart failure hospitalizations as an add 
on to maximal dose RASi

 Treatment withdrawal in studies 1.7% for hyperkalemia



FINERENONE-FIDELIO-DKD

 Nonsteroidal selective MRA (more selective than eplerenone)
 5734 patients with 1:1 finerenone:placebo
 Type II DM with GFR 25-60cc/min, 30-300mg ACR with DM 

retinopathy OR
 Type II DM with 300-5000mg ACR with GFR 25-75cc/min
 All on RAS agents 
 Primary composite outcome-loss of 40% GFR, renal failure or 

death from renal causes
 $680/month vs $30/month for eplerenone



GL Bakris et al. N Engl J Med 2020;383:2219-2229.

Kidney Outcomes.



GL Bakris et al. N Engl J Med 2020;383:2219-2229.

Effects on Albuminuria and Serum Potassium over Time.



Figure 27 
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HYPERKALEMIA

 Follow up labs are vital

 Options to treat this but they are quite expensive

 Patiromer-8.4g dose~ $35

 Sodium zirconium cyclosilicate-10g dose~ $27

 Sodium polystyrene sulfonate-15g dose~ $2.00, if you can find it 
and it gets poor patient reviews



SGLT2 INHIBITORS

 Recommended at Level 1A for Type 2 DM with eGFR>20cc/min

 Recommended with High certainty of evidence

 Plethora of data for improvement in kidney survival,  CV death, 
and heart failure hospitalizations

 Recommended at 1A for any CKD with eGFR >20cc/min and 
ACR >200mg/g or heart failure irrespective of level of albuminuria

 Recommended 2B(suggestion with moderate certainty) for CKD 
eGFR 20-45cc/min with ACR<200mg/g
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SGLT-2 INHIBITORS

 Appears to be another weapon in the fight on Type 2 DM

 Initiate with GFR >20cc/min, but this may be in evolution

 Adverse reactions to watch for:
 Yeast infections>>>Fournier’s gangrene

 UTIs

 DKA w/o hyperglycemia-not to be used in the critically ill

 Amputations/fracture risk, though not seen in study

 AKI-guidelines don’t suggest repeat labs, but I would



FLOW STUDY

 CKD pts with eGFR 50-75cc/min and ACR 30mg to 5000mg and 
CKD pts with eGFR 20-50cc/min and ACR 100mg to 5000mg

 Given 1mg weekly of semaglutide or placebo

 Looked at major kidney disease events or death from kidney-
related or cardiovascular causes

 Showed a 24% risk reduction in major kidney disease events



SEMAGLUTIDE IN CKD 



METFORMIN-SAFETY IN NUMBERS

 Metformin-Does not cause kidney damage

 Initial limitations were-Scr 1.5 for men, Scr 1.2 for women

 Changed to GFR>30cc/min if stable and on therapy, caution to 
start if GFR<45cc/min

 Risk of lactic acidosis-Rare but does exist

 CKD stage 3 patients-less CV risk in metformin users in TREAT study

 2 episodes of lactic acidosis in 591 patients



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



ESA USE TODAY

 Check iron stores first and check for blood loss

 Discuss with patient risks/benefits

 Keep Hgb between 10-11

 Don’t start most people until their Hgb is close to 9.0

 BP must be well controlled as well

 This paradigm has also extended to the ESRD world

 New KDIGO guideline to come out later in 2024



METABOLIC ACIDOSIS

 Another abnormal lab value in a sea of abnormal labs in a CKD 
patient

 Concern in ESRD patients due in part to bone loss 

 Slow downward creep in bicarbonate levels with CKD

 Does it really matter? Recent studies did not show much benefit 
in treatment

 Consider treatment when serum bicarbonate <18mmol/L



STATIN THERAPY IN CKD

 Recommended at 1A level for patients >50 with eGFR <60cc/min, 
not on dialysis or with renal transplant

 Recommended at 2A for those 18-49 with CKD and with 
comorbid conditions(CAD, DM, CVA)

 Risk of these agents remain low in numerous studies
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AVOIDING HARM

Valacyclovir/Acyclovir

Gabapentin

Opiates

Too much GDMT at once
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FOUR PILLARS OF DM-CKD THERAPY 2024

RAAS agents-$20/month
Nonsteroidal MRA-$650/month
SGLT2 inhibitors-$390/month
GLP-1 agonist-$950/month
Total-$2010/month





SUMMARY
 We are all actively treating CKD everyday
 BP, BG control remain key
 SGLT-2 inhibitors are now in the “must have” group
 My goal as a nephrologist is to help the patient’s kidneys last 

one day longer than the rest of the patient
 How do we afford all these recommendations?
 “You are what your kidneys choose to keep.”
 Dr.poole@nephassociates.com, 
 Twitter-@cvpoole14, Yourin Trouble

mailto:Dr.poole@nephassociates.com
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