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Objectives

2

• Explain different BP goals in kidney disease from 

leading societies on kidney disease and diabetes

– ACC/AHA, ADA, KDIGO, KDOQI

• Be able identify those that should initiate kidney 

protective medications based on CM and kidney 

risk based on algorithm from guidelines

• Discuss the controversy over new nutrition goals 

for those with kidney disease

• Brief mention of new two test HEDIS Kidney 

Health Evaluation for Patients with Diabetes (KED) 

screening measure
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Why do we 
care about 
hypertension?

4 Messerli, Lancet, 2007



Association of 
HTN with 
adverse 
outcomes

4 Lewington et al, Lancet 20032;360(9349):1903 -13



Enormous burden of comorbid diabetes and HTN

5

• Approximately 50 -75% of 
individuals with type 2 DM 
have comorbid HTN
– ~40% for 20 -44 years of age
– ~60% for 45 -64 years of age
– ~80% for ≥65 years of age

• I n patients with 
hypertension without 
diabetes at baseline, ~2%  
of individuals  develop 
diabetes each year

Franchini et al. Curr Pharm Des 20 1 5; 21
Kearney PM, et al. Lancet 20 0 5; 365(94 55) : 21 7 -23. Roumie CL et al. Hypertension 20 20 ;7 5:331 -338



A dizzying time for HTN treatment goals…
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8 Oparil Nature Reviews 20 1 8

S lide courtesy of Cary Paine, MD



9 http:/ / tools .acc.org/ AS CVD-Risk-Estimator-Plus/



Kidney Disease Improving Global Outcomes (KDIGO)

10 Cheung AK, et al. Kidney Int 2021;99:559 -69

• Recommendation 1.1:

– “We recommend standardized office BP measurement in preference to routine office 
BP measurement for the management of high BP in adults.”

• Recommendation 3.1.1:

– “We suggest that adults with high BP and CKD be treated with a target systolic 
blood pressure (SBP) or <120 mm Hg, when tolerated , using standardized office BP 
measurement (2B).”



Digression to 
talk about 
standardized 
office BP

11

• Average of 2 or more BPs 
should be obtained by 
trained operator using 
appropriate sized cuff

• The patient should have 
adequate time to relax 
in quiet room ( 5-10 
minutes) alone

Target:BP initiative. www.targetbp.org.

http://www.targetbp.org/


Factors affecting 
accuracy of blood 
pressure measure

12 Handler, Perm J 2009

Factor Magnitude of systolic/diastolic blood 
pressure discrepancy (mm Hg)

Talking or active listening 10/10

Distended bladder 15/10

Cuff over clothing 5-50/

Cuff too small 10/2-8

Smoking withing 30 minutes of measurement 6-20/

Paralyzed arm 2-5/

Back unsupported 6-10/

Arm unsupported, sitting 1-7/5-11

Arm unsupported, standing 6-8/



Recommendation for the Treatment of Confirmed Hypertension in People with Diabetes

13 Diabetes Care 2022;45(Suppl. 1):S144 –S174

For individuals with 
DM2 and HTN at 
higher CV risk, a BP 
target of <130/80 
mm Hg may be 
appropriate if it can 
be safely attained

ADA guidelines 2021



Why are the contemporary BP targets so much lower than previously?

14 What data do we have supporting this? Image: The New Yorker, Published 12/17/01



SPRINT Trial

15

• Systolic Blood Pressure Intervention Trial

– Published Nov. 2015 in NEJM

– Multicenter RCT, 9,361 non-diabetic patients ≥ 50 years of age without a history of prior 

stroke who were at elevated risk for CV events.

• Clinical CVD (prior MI , revascularization, ACS, AAA>5cm)

• Subclinical CVD (CAC score, ABI , LVH on ECG or TTE)

• CKD (eGFR 20-60)

• Framingham score >15%  

• Age ≥ 75

– Randomized to:

• Intensive, target SBP <120

• Standard, target SP 135 -139

Primary outcome: MI, other ACS, 
stroke, CHF, or death from CV 

cause



SPRINT Results

16



So, from ADA guidelines, why not <130/80 mm Hg or lower in all diabetics? 
– the ACCORD BP study

17

4733 patients with DM2, creatinine <1.5mg/dL
Assigned to SBP <120 mm Hg vs <140 mm hg

Primary outcome: MI, stroke, death from CV cause

ACCORD study group, NEJM 2010;362:1575-85



Summary of recent BP guidelines

18 Drawz PE, et al. AJKD 2022;79(3):311-327

ACC/AHA KDIGO KDOQI ADA
Year 2017 2021 2021 2021

Standardized BP 
measurement

Yes Yes Yes Yes

Overall SBP 
treatment target

<120 mm Hg < 130 mm Hg <130 mm Hg N/A

BP target (CKD) <120 mm Hg <120/80 mm Hg * <120/80 * mm Hg <130/80 mm Hg; 
lower if UACR ≥ 300 
mg/ g

BP target (DM) <120 mm Hg <120/ 80 mm Hg* <130/ 80 mm Hg High CV risk: 
<130/ 80 mm Hg; 
lower CV risk: 
<140/ 90 Hg

* When using standardized office BP only



How to navigate all the guidelines. My approach…

19 https:/ / www.ncbi.nlm.nih.gov/ books/ NBK278938/ # !po=14.5833

• I  target BP < 130/ 80 mm Hg for most patients, irrespective of diabetes status

• For patients with CKD, I  use measurements obtained with automated office BP 

(AOBP)  or reliable home BP readings only to cautiously lower BP towards 120 mm 

Hg.

• I  do not recommend targeting systolic BP <120 mm Hg unless using standardized 

office BP or reliable hom ebP

• In patient who have a systolic BP <130 mm Hg but diastolic >80 mm Hg , I do not 

further increase anti -hypertensive agent intensity



Objectives
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• Explain different BP goals in kidney disease from 

leading societies on kidney disease and diabetes

– ACC/AHA, ADA, KDIGO, KDOQI

• Be able identify those that should initiate kidney 

protective medications based on CM and kidney 

risk based on algorithm from guidelines

• Discuss the controversy over new nutrition goals 

for those with kidney disease

• Brief mention of new two test HEDIS Kidney 

Health Evaluation for Patients with Diabetes (KED) 

screening measure



What are “kidney 
protective” 
medications?

21

• ACE inhibitors/Angiotensin Receptor Blockers 
(ACEIs/ARBs)

• Sodium-glucose Cotransporter -2 inhibitors 
(SGLT2i)
– canagliflozin, dapagliflozin, and empagliflozin

• Glucagon-like Peptide-1 Receptor (GLP-1) 
agonists
– Dulaglutide, exenatide, semaglutide, liraglutide

• What about metformin?
• What about mineralocorticoid receptor 

antagonists (MRAs)
– spironolactone, eplerenone, finerenone



Effects of Losartan on Renal and Cardiovascular Outcomes in Patients with 
Type 2 Diabetes and Nephropathy ( RENAAL)

22 Brenner BM, et al. NEJM 2001;3454;861-869



What about 
MRAs?

26

• MRAs classically avoided in CKD 
due to risks of hyperkalemia

• Finerenone is a new selective 
non-steroidal MRA that may
have less hyperkalemia than 
spironolactone or eplerenone 
– No comparative effective 

trials
• Fidelio DKD randomized patients 

with CKD and DM2 to finerenone
vs placebo for 2.5 years
– eGFR 25 to <60



Albuminuria Lowering Effect of Dapagliflozin, Eplerenone and Their Combination 
in Patients with Chronic Kidney Disease: A Randomized Cross-Over Clinical Trial

24 Provenzano et al. JASN 2022;33(8):1569-80

Conclusion: Dapagliflozin in combination with eplerenone reduced albuminuria to a greater extent than either
Drug alone. Compared to eplerenone, dapagliflozin-eplerenone combined decreased serum potassium. 



Putting it together – patients with DM2 and CKD

25 De Boer I H, et al. Kidney I nt 20 20 ;90 :839-84 8

Metformin recommended first line due to low cost, low 
risks of hypoglycemia, prevents weight gain, reduces 
CV events.  No clear benefit for kidney outcomes

ACEI / ARB if 
hypertensive+

?  MRAs – not in
guidelines ( yet)
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• Explain different BP goals in kidney disease from leading 

societies on kidney disease and diabetes

– ACC/AHA, ADA, KDIGO, KDOQI

• Be able identify those that should initiate kidney 

protective medications based on CM and kidney risk 

based on algorithm from guidelines

• Discuss the controversy over new nutrition goals for 

those with kidney disease

• Brief mention of new two test HEDIS Kidney Health Evaluation 

for Patients with Diabetes (KED) screening measure



KDOQI Clinical Practice Guidelines for Nutrition in CKD – 2020 Update

27

• S tatement 3.0 .1 : I n adults with CKD 3-5 who are metabolically stable, we 
recommend protein restriction to reduce risk for ES RD (2C)
– 0.55-0 .6g dietary protein/ kg body weight/ day

• S tatement 3.0 .2: I n adults with CKD 3-5 AND diabetes, it is  reasonable to 
prescribe, under close supervision, a dietary protein intake of 0 .6-0 .8 g/ kg 
body weight/ day (OPI NI ON) .

• S tatement 6.5: I n adults with CKD 3-5, we recommend limiting sodium intake 
to <2.3g/ d to reduce BP, improve volume control, and reduce proteinuria.



Effects of nutritional 

interventions to slow 

progression of CKD

28

• Excess load of amino acids can 

increase intraglomerular pressure 

by dilating the afferent arteriole.

• Glomerular hyperfiltration can 

contribute to progression of CKD

• Thus, lower protein intake can lead 

to constriction of afferent arteriole, 

leading to lower glomerular 

hyperfiltration

Molina P, et al. Front. Med. 2021



Concerns about low protein diets

29

• Adherence

– Adherence to low protein diets is low

– Can require trained dietitian to develop individualized dietary programs

– Registered dietitians not universally available

• Effectiveness:

– KDIGO guideline: “the certainty of the evidence is low or very low…it is possible, though 

not yet unequivocally proved, that nutritional interventions slow disease progression…”

– No studies cited in the guidelines recommend low -protein diets for diabetic patients 

assessed patients with type 2 DM



Nutritional guidance for patients with CKD – my approach

30

• I  recommend normal protein diets for my patients (0 .8 -1 .2 g/ kg/ day)

• I  don’t have a different recommendation for patients with/ without diabetes

• I  recommend low salt diets (<2.3g/ day)  for patients with proteinuria or hypertension

• I n general, I  do not recommend dietary phosphate restriction



Objectives
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• Explain different BP goals in kidney disease from leading 

societies on kidney disease and diabetes

– ACC/AHA, ADA, KDIGO, KDOQI

• Be able identify those that should initiate kidney 

protective medications based on CM and kidney risk 

based on algorithm from guidelines

• Discuss the controversy over new nutrition goals for 

those with kidney disease

• Brief mention of new two test HEDIS Kidney Health Evaluation 

for Patients with Diabetes (KED) screening measure



HEDIS Kidney Health Evaluation for Patients with Diabetes 
( KED)  screening measure

32

• HEDI S  = Healthcare Effectiveness Data and I nformation S et

– Comprehensive set of standardized performance measures designed 

to evaluate health plans – focus on preventive care

• I n 2020, a new HEDI S  measure was released related to 

kidney health evaluation – the KED measure, and is  part of 

HEDI S  measurement year 2022

• What is  KED measure?

– The percentage of adults  (age 18-85)  with DM1 or DM2 that have 

been assessed using the Kidney Profile (eGFR and uACR)  in a 12-

month period.

Credit: National Kidney Foundation



Why? Why not screen only for microalbuminuria?

33

• The KED measure was developed in partnership with the National 
Kidney Foundation
– Aimed at earlier diagnosis  – historically, <50%  of people with diabetes have 

eGFR AND albuminuria assessed

• US  Preventive S ervices Taskforce last reviewed CKD screening in 2012, 
and at that time stated that evidence was lacking.

• Since then, much new evidence for “kidney protective medicines” in 
patients with diabetes:
– SGLT2i
– GLP-1 agonists
– MRAs

• Thus, identifying patients with DM2 and CKD can now change 
management and reduce adverse kidney outcomes



Key
Points

34

• Clinical guidelines for BP targets in patients with and 

without diabetes are confusing.  

– Focus on standardized office BP measurement

– Goal BP of <130/80 reasonable for most patients

• We are in a new era of “kidney protective” medications 

for patients with CKD and especially for DM + CKD:

– Metformin and SGLT2i for most

– ACEI/ARBs for hypertensive patients

– GLP-1 agonists if additional glycemic control needed

– Consider MRAs after above

• Protein restriction in CKD is controversial



Questions?

34



Case Notes Session 11 Case 11  

Sept. 7, 2022



RECAP
• 69 y/o with uncontrolled  T2DM c/b PN, 3A CKD (eGFR 55)  

with recurrent pancreatitis, possible  gastroparesis and 
HTN and hyperlipidemia. Her  BMI is  29.0 ( wt kg 73)

• Uncontrolled  DM( last a1c 10)  in setting of abd pain and 
limited engagement in healthcare and some issues with 
cost of medications 



Individual 
Patient 

Characteristics 

• BMI 29.6 ( 73.0kg)= so + insulin 
resistance

• GFR =55 /CKD 3A
• Age 69 
• A1c 10.1-14 – slight improvement 

recently
• Medicare insurance 
• CKD
• Gastroparesis and Chronic pancreatitis  
• Hyperlipidemia
• HTN 



First question:

Does this person produce insulin?
• Type 1 or Type 2?
• Insulinopenic or Insulin resistant ?

Type 2- most likely but given pancreatitis could 
be relatively insulinopenia
-C-peptide may not change management so may 
not be indicted 



Second Question:
• What is her A1c Goal?
• 7.0%-7.5 (over time)



Non-Pharm 
Intervention

• First Clinical Question: 
Nutritional Management of 
gastroparesis and/or 
recurrent pancreatitis?



Clinical Guideline: Management of 
Gastroparesis

• Markedly uncontrolled (> 200 mg/dl) glucose 
levels may aggravate symptoms of 
gastroparesis and delay gastric emptying. 
(Strong recommendation)

• Optimization of glycemic control should be a 
target for therapy;. (Moderate 
recommendation

Am J Gastroenterol. 2013 January ; 108(1): 18–38. 
doi:10.1038/ajg.2012.373



General dietary recommendations 
for gastroparesis 

• Eat smaller, more frequent meals
• Eat less fatty foods
• Avoid fiber
• Avoid foods that cannot be chewed well
• Foods that are generally encouraged 

include:

537-Dietary and Nutritional 
Recommendations for Patients with 
Gastroparesis - IFFGD

https://iffgd.org/resources/publication-library/dietary-and-nutritional-recommendations-for-patients-with-gastroparesis/


Non-Pharm 
Intervention

• Second Clinical question: 
Cost of medications and 
meal support for  meal/ 
food in > age 65 population 



Non-Pharm 
Intervention

• 3rd Clinical question: 
Accessing CGM data and 
alarm fatigue



Uploading CGM device 

ADC-24579v2.indd (myfreestyle.com)

How to Use Dexcom Products User Guide, Quick Start Tutorials | Dexcom

https://provider.myfreestyle.com/pdf/LibreView%20Instructions%20for%20FreeStyle%20Libre%202.pdf
https://www.dexcom.com/guides


Alarms for CGM

• 240 mg/L is   default
high glucos e alarm

• 70mg/dl is   default
low glucos e alarm

FreeStyle Libre 2 Get Started Guide.pdf 
(myfreestyle.com)

https://provider.myfreestyle.com/pdf/FreeStyle%20Libre%202%20Get%20Started%20Guide.pdf


Pharm 
Intervention 

Forth clinical question: Insulin 
management and use of 
insulin sparing agents 



Insulin dose calculation : BMI 29/ 
Weight 73kg and GFR 55 

• - Basal dose 0.1-0.5 u/kg
• 17/73= .23 u/kg  (22 units would be 0.3 u/kg)

endocrinology-research-and-metabolism-monitoring-1-2-10-g002.png 
(579×537) (imedpub.com)

https://www.imedpub.com/articles-images/endocrinology-research-and-metabolism-monitoring-1-2-10-g002.png


Prandial/Meal insulin and 
correction/sensitivity 

• On 10/10/ 15 units with meals –
• 35 units daily= 35/73=0.3 u/kg

Post prandial goal is <180 2 hours ADA 
AACE <160 1 hour and 140 2 hour after

Predicated sensitivity: 17+35= 52
-1700/52=32   1 unit over every 30 >150
Or simple 2 units for > 200  4units for 260 and >300 
6 units  



Overcoming Barriers to Taking Insulin

• Most important discuss:
• In a non-judgmental way total dose of insulin 

currently taking 



INPEN



INPEN



https://www.go-vgo.com/hcp

V-GO
• The V-Go series of Wearable Insulin Delivery 

Devices
• Deliver: 20 Units of Insulin (0.83 U/hr), 30 Units 

of insulin (1.25 U/hr), or 40 Units of insulin (1.67 
U/hr)

• On-demand bolus:
2 Unit increments (up to
36 Units per one 24-hour
time period) 



CeQur
• Insulin patch
• 3 day wear
• 200 units of insulin 

Healthcare Professionals | Insulin Patch | CeQur Simplicity 
(myceqursimplicity.com)

https://myceqursimplicity.com/healthcare-professionals/


Pharm 
Intervention 

Clinical question 5 : Use of 
insulin sparing agents in 
setting of CKD 3A and chronic 
abd pain  



CKD and 
Diabetes 

Pt has  eGFR 55 and Micro/Alb ratio 30

-ACE/ARB:
Pt is on 20 lisinopril

- SGLT2-I 
- Mineralocorticoid receptor    
antagonists (MRAs)

CE:  angiotensin-converting 
enzyme; ARB: angiotensin 
receptor blocker;  eGFR:  estimated 
glomerular filtration rate;  SGLT2:  
sodium-glucose co-transporter 2.
Δ Graphic 123083 Version 1.0
©  2022 UpToDate, Inc. and/or its 
affiliates. All Rights Reserved.



Clinical Guideline: Pain Management 
of Gastroparesis

Am J Gastroenterol. 2013 January ; 108(1): 18–38. 
doi:10.1038/ajg.2012.373

• Tramadol                     
• Tapentadol
• Gabapentin
• Pregabalin
• Nortriptyline 

*however, their effect on gastric emptying is still 
unclear



ACC/AHA ASCVD Ris k Calculator

https://www.cvriskcalculator.com/

https://www.cvriskcalculator.com/


Questions?
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