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Objectives 

• Pretest questions 
• Identify appropriate methods of  Chronic Kidney Disease (CKD) 

evaluation by the healthcare team in at risk patients  
• Discuss implementation strategies for CKD testing in primary care 

practice  
• Evidence based  glycemic management in patients with diabetic 

kidney disease ( DKD) 
• Evidence based management of Hypertension (HTN) in CKD  
• Discuss interventions to reduce progression of cardiovascular and 

progressive kidney disease in Diabetes Mellitus (DM) and HTN



Question 1

Albuminuria and low estimated glomerular filtration rate  
1. Increased mortality  
2. Cardiovascular events  
3. Progression of CKD  
4. All the above 



Question 2

The labs results of a patient you saw in your office yesterday is shown 
below. Which of the following levels of GFR and albumin-to –creatinine 
ratio indicate G3 A2?  
1. GFR 10mL/min/ 1.73m2, ACR 350mg/g 
2. GFR 55mL/min/1.73m2, ACR 400mg/g 
3. GFR 45mL/min/1.7m2, ACR 50mg/g 
4. GFR 90mL/min/1.7m2, ACR 10mg/g



Question 3 

A 58-year-old women with HTN for 7 years and type 2 diabetes for 2 
years comes for a routine physical. Which of the following should be 
included in the clinical evaluation for CKD?    
1. ACR 
2. HbA1c 
3. eGFR 
4. Blood pressure 



Question 4

Which of the following is not required for screening kidney disease?  
1. Estimation of GFR  
2. Serum cystatin C  
3. Spot  urine albumin creatinine ratio  
4. 24-hour urine collection for protein  
5. 1& 3 
6. All of the above 



CKD in Primary Care 



Case A

• A 45-year-old sees you in clinic for her routine visit. She has a history 
of anxiety, depression and hypertension. She is currently taking 
metoprolol XL  50mg daily. Her physical exam is normal with an office 
blood pressure of 120/ 76mmhg. Her labs are notable for  eGFR of 
50ml/min/1.73m2. Her two prior eGFR 1 year prior and 3 years prior 
were 74 and 75 ml/min/ 1.73m2. 



What would indicate that this patient has 
markedly increased albuminuria? 
A. 15mg/d total urine protein ( 24-hour collection) 
B. 100mg/g spot urine  albumin-to creatinine ratio ( ACR)  
C. 10mg/dL spot urine dipstick 
D. None of the above 



Burden of CKD in general population 

CDC data 2021



CDC  data 2021 



Population Distribution- Percentage of US 
adults aged 18 years or older with CKD 

CDC data 2021 



Conditions associated with Increased CKD 
Risk 
• Diabetes 
• Hypertension 
• Cardiovascular disease  
• Obesity 
• Age > 60 years  
• Family History of CKD 
• History of AKI  
• Ethnic/ racial minority



 
US Population crude estimates for 2018 

• 37.0% had chronic kidney disease (stages 1–4), of which over half 
(52.5%) had moderate to severe chronic kidney disease (stage 3 or 4). 

• 24.9% with moderate to severe chronic kidney disease (stage 3 or 4) 
were aware of their kidney disease. 

• Crude incidence of end-stage kidney disease with diabetes as the 
primary cause was 180.3 per 1 million population 



Clinical evaluation of CKD 

• Blood pressure  
• HbA1c, Glucose  
• Serum creatinine / eGFR 
• Urinalysis 
• Albuminuria  
• Electrolytes, CBC 
• Depending on stage : Phosphate, Calcium, iPTH 
• Other specific serologies depending on urine studies and history



Use of ACR and eGFR 

• CKD is defined as sustained decrease in GFR < 60ml/min/m2 or 
markers of kidney damage for > 3 months 

• Estimated GFR ( eGFR) calculated using serum creatinine using CKD-
EPI formula ( Assumption made that patient is in steady state) 

• Urine ACR on spot sample  
• Both tests to be done for screening and annually for high-risk patients



CKD Risk Stratification 

Kidney International Supplements (2013) 3, 5–14



Primary Care: Gatekeeper in CKD care 

• Most CKD patients are treated in primary care setting  
• Identify high risk patients in your practice  
• Identify the role of CKD as a risk for cardiovascular events 
• Use standing orders for chronic diseases for yearly testing  
• Accurate diagnosis to help better reimbursement and  future research 

using registry data





Kidney International (2021) 99, 34–47 



Kidney International (2021) 99, 34–47 



J Gen Intern Med 35(5)1435-43 , 2019



• Objective To assess if implementation of primary care improvement 
model results in improved identification and management of CKD 

• Design: 18-month Randomized study  
• Participants : 21 primary care practices in 13 US states with 107,094 

patients 
• Intervention arm received clinical quality measure (CMQ) reports 

quarterly , On site visit, 2 webinars, best practice meetings for clinician 
and staff. Control group received quarterly reports 

• End point : Change in practice with regards to 11 CKD CQMs

J Gen Intern Med 35(5)1435-43 , 2019



Results 

• Significant improvements  among intervention practices for annual 
albuminuria in patients with diabetes or Hypertension ( 22% in 
intervention vs -2.6% in control group, p < 0.0001) 

• Annual monitoring for albuminuria in patients in CKD was better ( 21% 
vs -2% in control, p <0.0001) 

• Avoidance of NSAIDs in patients with CKD declined in both groups 
( -5% in intervention group and -10 % in control ) 

• Increased use of statins in CKD group compared to control ( not 
statistically significant)

J Gen Intern Med 35(5)1435-43 , 2019



Nephrol Dial Transplant (2018) 33: 121–128



• Aim : Pilot program to address gap between current and best practice 
care for CKD.  

• Methods: Customized software programs were developed to integrate 
with primary care electronic health records (EHRs) with real time 
prompting for CKD risk factors, testing, diagnosis and management. 

• Data from 150,910 at baseline, 175917 at 15 month follow up  
• Results -Improvement in all aspects of CKD management 

Nephrol Dial Transplant (2018) 33: 121–128



Nephrol Dial Transplant (2018) 33: 128–138



Medication Prescribing  in CKD – Dosing 

• Antimicrobial  - Fluroquinolones, Antifungals, Trimethoprim, 
Macriolides 

• Antihypertensives/ cardiac medications – RAAS blockade, 
Beta blockers 

• Hypoglycemic agents- Insulin, Sulphonylureas, Insulin, 
Metformin, certain DDP4 inhibitors 

• Lipid Lowering agents – Statins, Fenofibrate  
• Analgesics – Gapapentin, Morphine, NSAIDs, Meperidine 

( avoid)
Clin J Am Soc Nephrol 13: 1738–1746, Nov, 
2018



Medication Prescribing in CKD 

• Narrow therapeutic index   - Aminoglycosides, Lithium, 
Phenytoin, Tacrolimus, Warfarin 

• Contrast agents  - use lowest dose possible 
• Bowel Preparations – Avoid fleet enemas, phosphate 

containing prep 
• Herbal supplements – Avoid Licorice, St John’s wort, Ginko Biloba, 

Ephedra alkaloids, Noni Juice

Clin J Am Soc Nephrol 13: 1738–1746, 
November, 2018



Diabetes and CKD 
Management in Primary care 



Pretest Questions A

• A 60-year-old with CKD, HTN and DM is here for follow up. He is 
currently on an ACE inhibitor and an anti diabetic agent. BP is 
136/86mmhg and HbA1c is 5.6%. Which of the following interventions 
is most appropriate?  

1. Lower dose of ACE inhibitor 
2. Add a diuretic  
3. Lower the dose of the current anti-diabetic agent  
4. Replace the ACE inhibitor with a thiazide diuretic



Question B

• Which of the following statements of sodium glucose co – 
transporter-2 inhibitors are true?  

1. Data does not support the use of any SGLT2 inhibitors in diabetic 
kidney disease  to slow progression 

2. SGLT2 inhibitors reduce cardiovascular risk in patients with type 2 
DM  only through improvement in glycemic control 

3. SGLT2 inhibitors have shown to reduce risk of hospitalization in 
patients with heart failure 

4. All of the above 



Question C

• Complications associated with diabetes include which of the 
following? 

1. Retinopathy 
2. Neuropathy 
3. Increased cardiovascular events 
4. Increased risk of chronic kidney disease  
5. A, B, D 
6. All of the above 





Diabetic Kidney Disease (DKD)

• Affects 30% of those with type I diabetes and 40% of type II  
• Develops  
a. Glomerular hyperfiltration 
b. Persistent albuminuria  
c. Hypertension and declining eGFR 



Pathomechanisms of CKD in Diabetes

NATuRe RevIewS | NePHRology Reviews volume 14 | JUNE 2018 | 367 



Prevention of DKD

• BP goal < 130/80mmHg 
• Smoking cessation  
• HbA1C < 7 % 
• ARB and ACEI are not indicated for DKD prevention but for slowing 

progression  
• Monitor eGFR and Urine ACR annually



Screening for DKD

• When to screen  
- At diagnosis for type II 
- 5years after onset of type I  
• Screening tests  
-Spot Urine ACR  
-eGFR from serum creatinine 
• Screening frequency 
-Annual 



Management of DKD

• Prevent microvascular complications 
• Reduce cardiovascular deaths  
• Decrease CKD progression  
• Hyperfiltration driven by SGLT co transporter 2 and 

RAAS is a common upstream mechanism that drives 
kidney disease 



Mortality with eGFR and ACR

Kidney International (2011) 79, 1341–1352Pooled adjusted hazard ratios (95% confidence interval) for 
all-cause mortality



Kidney International (2020) 98, S1–S115 



RENAAL Trial: RCT, double blind with 1513 
patients followed for 3.4years. 

N Engl J Med, Vol. 345, No. 12 · September 20, 2001



Level of Proteinuria in RENAAL Trial 



Using ACE I or ARB 

Kidney International (2020) 98, S1–S115



Glycemic Control 

Kidney International (2020) 98, S1–S115





EMPA- REG TRIAL: Cardiovascular outcomes in Type 2 DM 

n engl j med 373;22 nejm.org November 26, 2015





George Bakris et al. CJASN 2020;15:1705-1714

©2020 by American Society of Nephrology



Kidney International (2020) 98, S1–S115



Kidney International (2020) 98, S1–S115



Kidney International (2020) 98, S1–S115



Recommendations for SGLT2i versus GLP-1 RA on the basis of kidney failure risk stratification.

Jiahua Li et al. CJASN 2020;15:1678-1688

©2020 by American Society of Nephrology



Kidney International (2020) 98, S1–S115



When to consider other causes for CKD

• Absence of diabetic retinopathy  
• Low or rapidly decreasing GFR  
• Rapidly increasing proteinuria or nephrotic syndrome 
• Refractory hypertension  
• Presence of active urinary sediment  
• Signs or symptoms of other systemic disease   
• >30% reduction in GFR within 2-3 months after initiation of an ACE 
inhibitor or ARB.



CKD and HTN in Primary Care 



Pretest Question A

• 72-year-old male with CKD stage 3a eGFR 54ml/min/1.73m2 related to 
long standing HTN and Coronary artery disease presents to office. Her 
albuminuria is 35mg/g. His BP measures 3 times after 5 minutes of 
rest is an average of 148/72mmHg. He takes amlodipine 5mg and 
losartan 25mg daily. His PCP targets a SBP < 120 and increases 
amlodipine to 10mg daily and adds Chlorthalidone 25mg.  

• At 3 month follow up, patient feels well, and BP ( average of 3 readings 
) is 118/65mmhg. eGFR has dropped to 49ml/min/1.73m2



The best evidence-based care at this point is 

1. The change in BP is consistent with international guidelines for CKD 
and no medication changes are needed. 

2. The decline in eGFR is concerning and posses a greater risk for 
future need for dialysis. The medications changes should be 
reversed to prior regimen. 

3. Office blood pressure are unreliable, the blood pressure is too low 
and medication changes should be reversed. 



AASK Trial :1094 African Americans aged 18 to 70 years with hypertensive 
renal disease (GFR, 20-65 mL/min per 1.73 m2 ) 

JAMA, November 20, 2002—Vol 288, No. 19



AASK Trial : Standard BP arm vs lower BP 

JAMA, November 20, 2002—Vol 288, No. 19 



SPRINT TRIAL: Overall substantial reduction of 
Cardiovascular events

n engl j med 373;22  November 26, 2015



Primary Outcome in SPRINT 



Effect of Intensive BP lowering on Risk of Mortality in CKD 

JAMA Intern Med. 2017 Oct; 177Hazard ratio 0.86 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5704908/


Critical to take BP 
measurements by AHA 
protocol 
• Rest for 5 minutes 

• Feet on the floor  

• Appropriate cuff size  

• Arm at heart level 

• 3 measurements at 1-minute 
intervals





KDIGO recommendations for CKD 
management – Summary 

1. BP and RAAS blockade  - first line in CKD , CV benefits 
outweighs eGFR decrease. Standardized BP is key.  

2. CKD and AKI risk – mindful of medication and dose 
adjustments 

3. Protein intake – 0.8mg/ kg/day  reduced protein intake, 
eGFR <30  

4. Glycemic control – Target A1c <7, SGLT2 inhibitors , GLP-1 
RA



5. Salt intake – 2g sodium restriction / day 
6. Hyperuricemia – insufficient evidence to make 
recommendation to treat 
7. Lifestyle –physical activity goal 30mins or more 5 times a   
week 
8. Additional dietary advice – phosphate, potassium restriction 
if indicated 
9. Medication management in CKD – take eGFR into account 
when prescribing.



Referral for Specialist Kidney care 

• AKI or abrupt sustained fall in GFR  
• GFR <30 ml/min/1.73 m2 (GFR categories G4-G5) 
• Significant albuminuria (ACR >300 mg/g or approximately equivalent to PCR 

>500 mg/g  
•  Progression of CKD  
• Urinary red cell casts, RBC >20 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;  recurrent or extensive 

nephrolithiasis; hereditary kidney disease



Thank you 



Questions? 


