
 

  

    

  
       

    
  

     
     

Diabetes and Hypertension 
Project ECHO* Clinic 
*ECHO: Extension of Community Healthcare Outcomes 

Jan. 13, 2022 

Before we begin: 
• Rename your Zoom screen with your name and organization 
• Claim CE: text 25390-25389 to 804-625-4041 

• Go to vcuhealth.org/echodmhtn for instructions on 
creating your account The Diabetes and Hypertension ECHO is made possible by 

funding through CDC Cooperative Agreement 
NU58DP006620-InnoVAte. 



    
  

 
   

   
    

 

  
 

 

 

Zoom Reminders 

Unmute 

Diabetes & Hypertension 
Project Echo 

Chat Box 

• You are all on mute. 
Please unmute to talk. 

• If joining by telephone 
audio only, press *6 to 
mute and unmute. 

• Use the chat function 
to speak with our team 
or ask questions. 



 
        
  

        

    

      
    

        

           
  

       
  

Helpful Reminders 
• Please feel free to eat your lunch or step away 

briefly if needed 
• We are recording and can share sessions upon 

request 
• Each session’s slides are available on 

www.vcuhealth.org/echodmhtn 

• Please do not share any protected health
information in your discussion or the chat box 
• Project ECHO operates on the “All Teach, All Learn” 

model 
• Feel free to ask questions in the chat or unmute to ask

questions at designated times 
• We’re all here to learn from each other and value each 

person’s input and expertise! 

http://www.vcuhealth.org/echodmhtn
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Principal Investigator Dave Dixon, PharmD 

Administrative Medical Vimal Mishra, MD, MMCi 
Director ECHO Hub 

Clinical Experts Niraj Kothari, MD 
Trang Le, MD 

Project Coordinator/IT Madeleine Wagner 
Support 

• One-hour ECHO clinics on 2nd Thursdays 

• Every ECHO clinic includes a didactic presentation 

followed by case discussions 

• Website: www.vcuhealth.org/echodmhtn 
• Directions for claiming CE can be found here 

• You have up to six days after our session to claim CE by 

texting 25390-25389 to 804-625-4041 

http://www.vcuhealth.org/echodmhtn


         
        
        

Disclosures 

Trang Le, M.D., has no financial conflicts of interest to disclose. 
Niraj Kothari, M.D., has no financial conflicts of interest to disclose. 
There is no commercial or in-kind support for this activity. 



    Clinical Assessment of Kidney Function 



 

          

      

           
 

Learning objectives 

• Understand the importance of steady-state measurements in estimation of kidney function 

• Recall physiologic conditions that may alter GFR 

• Recall benefits and disadvantages of equations for estimating kidney function (Cockcroft-Gault, MDRD, old 
CKD-EPI, 2021 CKD-EPI) 



          
 

        
            

          
       

Why should you care? 

• Most EMRs will calculate “kidney function” for us 
• We need to understand the underlying principles to interpret the 

results correctly 
• What if labs are changing? What if we amputate a leg? Medications? 
• As with many other topics in medicine, some of this has been well 

understood for a long time, other aspects have not been understood 
or have been applied in a harmful way 



 

 

 
 

    
   

      

  

How can we figure out what the kidneys are 
doing? 
• Urine output? 
• Symptoms? 
• Lab work? 
• But which labs? 

• What are we looking for? 
• Functional nephron mass/excretory capacity 
• Need patient to be in steady state 

Thompson R. (1879) 



      

           
        

     
         

 
     

Why do we need the patient to be in steady 
state? 
• Creatinine is NOT the same as GFR. It is affected by GFR. 
• Lower GFR will lead to rising creatinine concentrations, and vice versa 

• Gas pedal vs. speed::GFR vs. creatinine 
• increased speed (lower creatinine) needs increased pressure on gas pedal 

(higher GFR) 
• an external observer only notes the creatinine/speed 



 

          
   

     
       

         
        

   

Creatinine clearance 

• More commonly used for drug dosing 
• Can be directly measured (with 24 hour urine collection) or estimated 

(with serum creatinine level) 
• Slightly overestimates GFR in normal patients 
• Overestimates GFR in patients with impaired kidney function 
• Increased serum Cr levels -> increased tubular secretion of Cr – proportion of 

urinary Cr from tubular secretion (as opposed to Cr filtered through 
glomerulus) increases with lower GFR 



   

        
           

       
 

Glomerular filtration rate (GFR) 

• Used to estimate functioning nephron mass and excretory capacity 
• Decreased GFR is used to define the progressive stages of kidney 

disease and acute kidney injury 
• Transplant 
• Accrue time on list once GFR < 20mL/min/1.73m2 

• Donation qualification 



   

        
       

   
   
       

        
   

    
              

          
        

 

Physiologic alterations in GFR 

• Diurnal Variation: highest values in the afternoon and
lowest values in the middle of the night. 

• Exercise transiently lowers filtration rate 
• GFR increases during pregnancy 
• GFR increases with over hydration and decreases with 

water restriction. These are usually small changes
except in pathologic conditions. 

• GFR changes with age. Newborns have a GFR<50% that 
at age 1 year. Over age 1, GFR in children is the same as
young adults and is constant until the fourth decade.
After the fourth decade it begins to gradually decline
with advancing age. 

Ripley B (2020) 



  

     

 
  
  

  
  

 

“Normal” Range of GFR 

Varies with age, gender and body size 

Males: 
Age 20-30 approximately 110mL/min/1.73m2 

Age 70-80 approximately 65mL/min/1.73m2 

Females: 
Age 20-30 approximately 100mL/min/1.73m2 

Age 70-80 approximately 50mL/min/1.73m2 

Ripley B (2020) 



   Why do we have this 1.73m2 everywhere? 



2012 KDOQI 



       

 

How can we estimate GFR? 

• Direct measurement with exogenous markers: most accurate, most 
cumbersome 
• Endogenous markers: 
• Creatinine 
• BUN (blood urea nitrogen) 
• Cystatin C 



      
      

      

       
      

        

Creatinine 

• Easy (included on basic metabolic panel), widely available, inexpensive 
• Varies up to 10% day to day 
• Not especially sensitive—GFR must decrease substantially prior to a 

noticeable change in creatinine 
• Medications (i.e. cimetidine, trimethoprim) can cause increased levels 

(by decreasing creatinine secretion but not GFR) 
• Production is influenced by liver function and muscle mass 



           

          
  

             

Estimated glomerular filtration rate (GFR) for a hypothetical 2-year-old child, height 86.4 cm 

Swetha Pasala, and J Bryan Carmody Arch Dis Child Educ 
Pract Ed 2017;102:37-43 

Copyright © BMJ Publishing Group Ltd & Royal College of Paediatrics and Child Health. All rights reserved. 



   

      
        

 

Blood urea nitrogen (BUN) 

• Easy (included in basic metabolic panel), widely available, inexpensive 
• Production is not constant – affected by protein intake, GI 

hemorrhage, infection, corticosteroid therapy 
• Not validated to estimate GFR 



 

        
     

    

 

Cystatin C 

• Produced at a constant rate by all nucleated cells 
• Less dependent than creatinine on muscle mass/diet 
• May be more sensitive to GFR changes than creatinine 
• More expensive than creatinine testing 
• Affected by cardiovascular disease 
• May be affected by steroid use 

J Clin Pharm (2018) 



      

  

We need to change how we practice 

Thompson R. (1879) 



   

 
   

   
  

  

    
       

eGFR estimation: MDRD (1999) 

• 1628 adult patients had GFR estimated by iothalamate clearance 
• 88% Caucasian, 60% male subjects 
• Mean age 51 yo 
• Non diabetic kidney disease 
• Mean GFR 40mL/min/1.73m2 

• ��� = 

• Reasonably accurate in CKD patients 
• Less accurate in patients with higher GFR > 60mL/min/1.73m2 

186 � ���!"."$% � ���!&.'&( � 1.212 �� ����� � 0.742 �� ������ 



   
     

   
  
  

     
   

        
     

       

eGFR estimation: CKD-EPI (2009)
• 8254 patients had GFR estimated by iothalamate clearance

• 63% Caucasian, 57% male subjects 
• Mean age 47yo 
• Mean GFR 68mL/min/1.73m2 

• ��� = 
!"# !"# 141 � min , 1 α � max , 1 

− 1.209 � 0.993%&' x 1.018 if female x 1.159 if Black 
$ $ 

• κ = 0.7 if female, 0.9 if male 
• α = -0.329 if female, -0.411 if male 
• Designed to provide more accurate estimates at higher GFR 
• As accurate as MDRD at lower GFR 
• CKD-EPI equations also exist using cysC and composite Cr-cysC 



Not all ESKD treatments are created equal 



   

  
       
    

Why eliminate race as a variable? 

• Social construct, not physiologic 
• Used as a binary variable “Black or non-Black” 
• Small numbers included in modeling 





   

 

eGFR estimation: CKD-EPI (2021) 

• Re-fitting of CKD-EPI equation to remove race as a variable 
• ��� = 

!"# !"# 142 � min , 1 α � max , 1 
− 1.200 � 0.994%&' x 1.012 if female 

$ $ 

• κ = 0.7 if female, 0.9 if male 
• α = -0.241 if female, -0.302 if male 
• CKD-EPI equations also exist using cysC and composite Cr-cysC 



     

        
  

 
     

  

Where do we go from here? 

• The next step in my view will be to address gender—current 
equations only accommodate cisgender binary patients 
• Kinetic eGFR 
• Is GFR itself useful enough? 
• Other biomarkers/genetic mutations 

• APOL1 

• AI/machine learning 



Questions? 



     
    

    

        
   
        

 Case Study #1 
• 66yo male, severe peripheral vascular disease 
• Consulted for AKI on significant CKD 
• Creatinine 3.5mg/dL on day of consult 
• Patient subsequently underwent bilateral above-the-knee Any clarifying questions? 

amputations 
• Creatinine level is now 2.0mg/dL on the day after surgery 
• How would you interpret this result? 
• What other clues could aid in thinking about relative 

kidney function? 



 

      
            

     
 

  

Case Study #2 

• 55yo female, presenting to clinic for HTN management 
• Feels well but is annoyed because she went to the wrong clinic 

building at first 
• PMH: hypertension, diabetes type 1, chronic kidney disease 
• Meds: amlodipine, metoprolol, carvedilol 
• BP 160/95, HR 55 
• How would you approach this patient? 



 

 
      

    

Case Studies 

• Anyone can submit cases: www.vcuhealth.org/echodmhtn 
• Receive feedback from participants and content experts 
• Earn $150 for submitting and presenting 

http://www.vcuhealth.org/echodmhtn


 

    
   

Provide Feedback 

www.vcuhealth.org/echodmhtn 

• Feedback 
• Overall feedback related to session content and flow? 
• Ideas for guest speakers? 

http://www.vcuhealth.org/echodmhtn


Access Your Evaluation   



      

   

   

     

   

  

VCU Diabetes & Hypertension Project ECHO Clinics 

2nd Thursdays — 12 p.m. to 1 p.m. 

Mark Your Calendars — Upcoming Sessions 

Feb. 10: Aspirin Use in Diabetic/Hypertensive Patients 

March 10: Diabetes in Older Adults 

Please register at www.vcuhealth.org/echodmhtn 

http://www.vcuhealth.org/echodmhtn


  

    
    

    

    

Thank you for coming! 

Text 25390-25389 to 804-625-4041 for CE credit 

Reminder: Mute and Unmute to talk 
Press *6 for phone audio 
Use chat function for questions 




