Kidney Health in the Primary
Care Setting

Sheena Pramod MD, FASN, MRCP
Associate Professor Nephrology

Joan C Edwards School of Medicine Marshall University
November 2021



Objectives

e Pretest questions

o 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

e Evidence based glycemic management in patients with diabetic
kidney disease ( DKD)

e Evidence based management of Hypertension (HTN) in CKD

e 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. HbAlc

3. eGFR

4. Blood pressure



Question 4

Which of the following is not required for screening kidney disease?
Estimation of GFR

Serum cystatin C

Spot urine albumin creatinine ratio

24-hour urine collection for protein

1& 3

All of the above
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CKD in Primary Care



Case A

e 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/ 1.73m?2.



What would indicate that this patient has
markedly increased albuminuria?

15mg/d total urine protein ( 24-hour collection)
100mg/g spot urine albumin-to creatinine ratio ( ACR)
10mg/dL spot urine dipstick
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None of the above



Burden of CKD in general population

CKD Is Common Among US Adults

Fast Facts

e Mcrethan 1in7, thatis 15% of US adu ts or 37 m llion people, are
estimared to have CKD.”

e Asmany as 3in 10 adu/zs with CD do not know they nave CK2.

e AboutZin 5 adults with severa CKD do not know they have CKD.
More than 1 in /

15% of US adults are estimated to
have chronic kidney disease=that
is about 37 millicn people.

.f e

CDC data 2021



CKD by the Numbers

o Kidney diseases are a leading cause of death in the United States.

o About 37 million US adults are estimated to have CKD, and most are undiagnosed.
 40% of people with severely reduced kidney function are not aware of having CKD.
o Every 24 hours, 360 people begin dialysis treatment for kidney failure.

* |nthe United States, diabetes and high blood pressure are the leading causes of kidney failure, representing about 3
out of 4 new cases.

* |n 2018, treating Medicare beneficiaries with CKD cost over $81.8 billion, and treating people with ESRD cost an
additional $36.6 billion.

CDC data 2021



Population Distribution- Percentage of US
adults aged 18 years or older with CKD
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Conditions associated with Increased CKD
Risk

 Diabetes

e Hypertension

« Cardiovascular disease

e Obesity

« Age > 60 years

e Family History of CKD

« History of AKI

 Ethnic/ racial minority



US Population crude estimates for 2018

e 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).

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

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



Clinical evaluation of CKD

e Blood pressure

e« HbA1lc, Glucose

e Serum creatinine / eGFR

e Urinalysis

e Albuminuria

e Electrolytes, CBC

« Depending on stage : Phosphate, Calcium, iPTH

« Other specific serologies depending on urine studies and history



Use of ACR and eGFR

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

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

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



CKD Risk Stratification

Prognosis of CKD by GFR and albuminuria category

Persistent albuminuria categories
Description and range
A1 A2 A3
Prognosis of CKD by GFR
and Albuminuria Categories: Normal to Moderately Severely
KDIGO 2012 Wi A ncreases ncreased
<30 ma/g 30-300 mao'g =300 mao'a
=3 mg'mmol 3-30 mgimmaol =30 mg/mmol

&é‘ G1 Normal or high =90

o

~ o

- > G2 Mildly decreased 60-89

=S

£ Mildly to moderately

% -g D decreased S

- s Moderat 30-44

-~ 4 aly to

-§ = G3b severely decreased

g § Ga Severely decreased 15-29

S o

g GS Kidney failure <15

Green: low risk (if no other markers of kidney disease, no CKD): Yellow: moderately increased risk;
o : high risk; Red, high risk . .
range: e veny e Kidney International Supplements (2013) 3, 5-14



Primary Care: Gatekeeper in CKD care

e Most CKD patients are treated in primary care setting

o Identify high risk patients in your practice

o ldentify the role of CKD as a risk for cardiovascular events
« Use standing orders for chronic diseases for yearly testing

e Accurate diagnosis to help better reimbursement and future research
using registry data



Education of patient, family, and provider

)

Individual patient -
rescreening

Figure 1| Conceptual framework of a chronic kidney disease (CKD) screening, risk stratification, and treatment program.




Conditions of TCKD risk

* Hypertension * Obesity

* Diabetes * Older age*

* Cardiovascular disease * Other high-risk comorbidities,
* AKI/hospitalization history environmental exposures, or
| Family history of kidney disease genetic factors

lYes
fconlldor screening for CKD

* Serum creatinine and cystatin C® to estimate glomerular filtration rate (eGFR)

[- Urinary albumin—creatinine ratio (ACR) 1o detect albuminuria J

e

[Ioamdﬂnﬂmpwmsmum?

* ¢GFR < 60 mi'min/1.73 m*
* ACRH 2 30 mg/g (3 mg/mmaol)
* Markers of kidney disease
lYes lNo
Classify/risk stratify Periodically repeat
CKD stage evaluation®

!

' «Identity and treat specific cause of CKD*
* Assign eGFR category (mUmin/1.73 m?);

* Assign albuminuria category:

G1=290,G2=60-89,G3a=45-59,G3b=30-44,G4=15-29, G5 = <15

A1 (normal or mild 1 ): <30 mg/g or < 3 mg/mmol; A2 (moderately 1 ): 30-300
mag/g or 3-30 mg/mmol; A3 (severely T): > 300 mg/g or > 30 mg/mmol

™

Kidney International (2021) 99, 34-47
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- Dose medications based on eGFR
- Reduce risk of AKI from volume depletion
= Adopt “sick day rules" as needed
= Avoid dual ACEi and ARB blockade
- Contrast-associated AKI prevention:
» Use lowest possible radiocontrast dose
o Adequate hydration before, during, and
after the procedure, consider isotonic
saline infusion
o Withhold ACEi or ARBs, diuretics, and
other nephrotoxic agents before and after
procedure
* eGFR 45 - 59:
- Avoid prolonged NSAIDs
* eGFR 30 —-44:
- Avoid prolonged NSAIDs
- Use metformin with close monitoring at
50% dose
* eGFR < 30:
- Avoid any NSAIDs
= Avoid bisphosphonates
= Avoid metformin
- Avoid PICC lines for access preservation
= If on warfarin: monitor PT-INR closely given
increased risk of bleeding

7

- ACEi or ARB if ACR = 30mg/g or 3 mg/mmol

= Diuretic often required

= Dietary sodium < 2000 mg/d

*Type 2 diabetes - target HbA1c < 6.5% to

< 8.0%:

= For those with CKD and type 2 diabetes and
eGFR > 30, start SGLT2 inhibitor and
metformin

= If glycemic target not achieved with metformin
and SGLT2 inhibition, add GLP1-RA

* CKD complications testing:

= Anemia — evaluate if CKD G3-G5 and
Hb < 13 g/dl for men and < 12 g/dl for women
Treat iron deficiency first. Consider starting
erythropoiesis-stimulating agents (ESAs)
if Hb 8—10 g/dl (avoid Hb > 11.5 g/dl)

- Acidosis — correct to normal range using
bicarbonate supplementation if bicarbonate
< 22 mmoll in CKD G3-G5

- CKD - mineral bone disease — CKD G3-G5
check calcium, phosphate, 25-OH vit D, and
intact PTH. Supplement vitamin D deficiency

* Influenza vaccination
* Pneumococcal and hepatitis B vaccination
in CKD G4-G5

|- Screen for hepatitis C

rPaﬂem safety Slowing CKD progression and reducing [ Reduction of CVD complications
7 complications
 All patients eGFR < 60: patient safety risk: *Treat high blood pressure: * CKD = TCVD risk

* Blood pressure systolic target < 120 mm Hg*
- Consider BP target of < 130/80 mm Hg in kidney
transplant recipients
« Start lipiddowering therapy:
- If CKD and age = 50 years, statin is recommended
- If CKD and age 18—49 years, statin if known CAD,
diabetes mellitus, prior stroke, or high ASCVD risk
* Aspirin for secondary prevention unless

bleeding risk outweighs benefits
-

S

When to refer to nephrology:

* AK]| or abrupt sustained fall in GFR

* eGFR < 30 ml/min/1.73 m*

« Consistent significant albuminuria
(ACR > 300 mg/g or 30 mg/mmol)

* Progression of CKD

* Urinary red cell casts or 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

Flgure 2| Algomhm to screen, rlsk stratlfy, and treat chronlc kldney disease (CKD). Based on Kidney Disease: Improving Global

~-CACC

Kidney International (2021) 99, 34-47



Translating CKD Research into Primary Care Practice:
a Group-Randomized Study

Cara B. Litvin, MD, MS', Paul J. Nietert, PhD?, Ruth G. Jenkins, PhD”,
Andrea M. Wessell, PharmD’, Lynne S. Nemeth, PhD, RN, and Steven M. Ornstein, MD’

'Division of General Intemal Medicine, Department of Medicine, Medical University of South Carolina, Charleston, SC, USA; “Depa
Health Sciences, Medical University of South Carolina, Chareston, SC, USA; *Department of Family Medicine, Medical University of
Charleston, SC, USA; “College of Nursing, Medical University of South Caralina, Charleston, SC, USA.

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



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

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

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

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



Results

e 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 )

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

J Gen Intern Med 35(5)1435-43, 2019
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eMAP:CKD: electronic diagnosis and management assistance
to primary care in chronic kidney disease

Aspasia Pefanis', Roslin Botlero™, Robyn G. Langham" and Craig L. Nelson'*

Nephrol Dial Transplant (2018) 33: 121-128



e 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.

e Data from 150,910 at baseline, 175917 at 15 month follow up

e Results -Improvement in all aspects of CKD management

Nephrol Dial Transplant (2018) 33: 121-128
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ACE/ARB  statin (P<0.001) BP (P<0.001) HbAlc (P<0.001) LDL(P<0.001)
documented (P<0.001)
patients
(P<0.0001)

CKD Management targets.
(p-values comparing baseline and 15 month data)

Nephrol Dial Transplant (2018) 33: 128-138



Medication Prescribing in CKD - Dosing

« Antimicrobial - Fluroqguinolones, Antifungals, Trimethoprim,
Macriolides

« Antihypertensives/ cardiac medications — RAAS blockade,
Beta blockers

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

o 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

e 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

e 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?
Lower dose of ACE inhibitor
Add a diuretic
Lower the dose of the current anti-diabetic agent
Replace the ACE inhibitor with a thiazide diuretic

N



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?

Retinopathy

Neuropathy

Increased cardiovascular events
Increased risk of chronic kidney disease
A, B, D

All of the above

L e A



Fast Facts on Diabetes ) -

National Diabetes Statistics Report

2020

Esiimates of Diabete: and its Burden in the United States

Diabetes
e Total: 34.2 million people have dizbetes (10.5% of the US population)

e Diagnosed: 26.9 million peopls, including 2€.8 million adults
e Undiagnosed: 7.3 million peaple (?1.4% are undiagnosend)

Prediabetes

e Total: 88 millior people aged 18 years or older have prediabetes (34.5% of
the adult US population)

* 65 years or older: 24.2 million pecple aged 65 years or clder have
prediabetes



Diabetic Kidney Disease (DKD)

« Affects 30% of those with type | diabetes and 40% of type Il
e Develops

a. Glomerular hyperfiltration

b. Persistent albuminuria

c. Hypertension and declining eGFR



Pathomechanisms of CKD in Diabetes

Pathomechanisms of CKD progression

Early changes
* SGLT2-driven hyperfiltraton (increase in SNGFR)

* Hyper-reabsorption in proximal tubule
(glucose and NaCl)

» Hypertrophy of glomerular tuft and capsule
and elongation of proximal tubule

Late changes
* GBM thickening and mesangial sclerosis
* Abnormalities in cell signalling and epigenetic

gene requlation
Kidney before onset of » Local expression of cytokines, chemokines, and Kidney after several years of
diabetes adhesion molecules (inflammation) diabetes
* Normal nephron number * Podocyte injury and loss (macroproteinuria after * Nephropenia
* Normal nephron size many years) * Remnant nephron hypertrophy
* Normal SNGFR * Nephron loss and CKD progression after a * Increased SNGFR
* Normal total GFR decade or more (depending on efficacy of * Increased or normal total GFR
* Normal kidney size glucose and hypertension control) * Increased or normal kidney size

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



Prevention of DKD

e BP goal < 130/80mmHg
« Smoking cessation
e HbA1C<7 %

« ARB and ACEI are not indicated for DKD prevention but for slowing
progression

e Monitor eGFR and Urine ACR annually



Screening for DKD

« When to screen

- At diagnosis for type |

- Syears after onset of type |
e Screening tests

-Spot Urine ACR

-eGFR from serum creatinine
 Screening frequency

-Annual



Management of DKD

e Prevent microvascular complications

« Reduce cardiovascular deaths
e 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

All-cause mortality in All-cause maortality in
high-risk cohorts with ACR data high-risk cohorts with ACR data
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Kidney International (2020) 98, S1-S115



RENAAL Trial: RCT, double blind with 1513
patients followed for 3.4years.
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Level of Proteinuria in RENAAL Trial
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Using ACE | or ARB

Initiate ACEi or ARB

Figure 4| Monitoring of serum creatinine and potassium during ACEi or ARB treatment—dose adjustment and monitoring of side
effects. ACFi, angintensin converting enzyme inhibitor; AK|, acute kidney injury; ARB, angiotensin ll recoptar blocker; Gl, gastrointestinal, NSAID,
nonsteraidal anti inflammartory drug.

Kidney International (2020) 98, S1-S115



Glycemic Control

<6.5%

Figure 9| Factors guiding declslons on individual HbA1¢ targets. CKD, chronic kidney disease; G1. estimated glomerular filtration rate
(€GFR) =40 ml/min per 1.73 m* Gb, eGFR <215 mi/min per 1.73 m*; HbA1¢, glycated hemoglobin.

Kidney International (2020) 98, S1-5S115



Kidney Function Decline in Type 2 Diabetes
Slope Analysis From the EMPA-REG OUTCOME® Trial

METHODS

EMPA-REG OUTCOME® studied 7020
people with type 2 diabetes and
established CVD over a median follow-up
of 3.1 vears This manuscript reports a
pre-specified 'eGFR slepe’ agnalysis from
this trial, evaluating changes in Kidney
function cver time.

eGFR slopss for pooled empagliflozin or
placebo groups were calculated using a
random intercept, random coefficient
model.

CONCLUS|0N During long-

term chreonic treatment (from Week 4 (o Iasl
value on freaiment), empagifiozin
signficantly slowed kidney function loss,
and Lhis effect was consislent among
individuals at high risk of progressive
kidney disease. These data support the
utility of slepe analysis as an emerging
surrogate endpoint of CKD progressicn,

doi: 10.1681/ASN.2018010103

eGFR slope during chronic maintenance treatment
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EMPA- REG TRIAL: Cardiovascular outcomes in Type 2 DM
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Renal, Cardiovascular, and Safety Outcomes of
Canagliflozin By Baseline Kidney Function: Post hoc
Secondary Analysis of the CREDENCE Randomized Trial

METHODS Effectcof 2_anagllﬂci>zmo ort'l Kidney and
4401 participants with T2DM and e i e comA?)iolute risk reduction
screening eGFR Screening eGFR HR (95% CI) 1000 patients/2.6 years (95% CI)

1 z
90-<30 mL/minf1.73m End-stage kidney disease, doubling of serum creatinine, or renal or

cardiovascular death
All @ ' P hetercgeneity P heterogeneity

: 0.11 0.02
30-<45 mU/min/1.73m? k==

45-<60 mL/minf1.73m? TR

60-<90 mL/min/1.73m?
Hospitalization for heart failure

>

vd

A‘f

|

» 30-<45 mL/min/1.73m? All - P heﬂgggeneity P het%rggenedty
= 45-<60 mL/min/1.73m? 30-<45 mL/minf1.73m? —_—
« 60-<90 mL/min/1.73m? 45.<60 mL/min(1.73m2 —e— |
60-<90 mL/min/1.73m? et
0.'25 01.5 1.'0 2r.o 4to 450 100 -0 0 50
< > —_—

Favers Canaglificzin  Favors Placebo Favors Canaglifiozin  Favors Placsbo

CONCLUSION in CREDENCE, canagliflozin safely reduced the risk of renal

and cardiovascular events with consistent results across eGFR subgroups, including
those initiating treatment with eGFR 30-<45 mL/min/1.73m?, Absolute benefits for renal
outcomes were greatest in lower initial eGFR subgroups.

Canagliflozin
100 mg

doi: 10.1681/ASN.2019111168 'AE ;N
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What are the effects of canagliflozin in patients with type 2 diabetes CJ AS N

and baseline eGFR <30mL/min/1.73m?27?

CREDENCE trial post hoc analysis

i{i}i %\ ﬁ Other

outcomes

N=174 26.5 1064 Kidney failure Acute kidney ~ Any adverse

mL'min/1.72 m* injury event
Mean eGFR ma/g

Hazard ratio [95% CIJ

%> 070 084 0.87

eGFR 230 .54, 0. 062 114 0.82,0.93
mL/min/ 1.73 m? [9:84,381) [ : : :

Canagliflozin

Mean rate of
eGFR decline
(el iminm 73 wilyr)

Diffarance: —2.54 MLIMInT 73 miyea
[8%% CI: 0.90, 447)

F interaction = 0.80 P interaction =0.70 P interaction=0.17

0.67 1.04 1.08

FR .35, 2. J9, 1.
m&gn”?gmz [0.35, 1.27] [0.42, 2.55] [0.79, 1.47]

George Bakris, Megumi Qshima, Kenneth V. Manhaffey, et al. Effects of
Canagliflozin in Patients with Baseline eGFR <30 mL/min/1.73 m*:
Subgroup Analysis of tha Randomized CREDENCE Trial, CJASN cai:
10 2245/CJIN 10140620 Visual Abstract by Divya Bajpal, MD, PhD
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EMPA-REG OUTCOME  eGFR 230 mi/min per 1.73 m’ MACE l H i Genital mycotic infections, DKA
CANVAS trials eGFR 230 mi/min per 1.73 m’ MACE l H U Genital mycotic infections, DKA,
amputation
CREDENCE ACR >300 mg/q [30 mg/mmol] and  Progression of CKD? ) [t} ) Genital mycotic infections, DKA
eGFR 30-90 ml/min per 1.73 m?
DECLARETIMIS8 ~ CrCl 260 ml/min Dual primary outcomes: w/| ! U Genital mycotic infections, DKA
MACE and the composite of
hospitalization for heart
failure or CV death®

Kidney International (2020) 98, S1-S115



Lixisenatide ~ ELIXA eGFR230mi/minper 173m’  MACE o | & Nonenotable
Liraglutide  LEADER eGFR215ml/minper 173m*  MACE | | = Gl
Semaglutide?  SUSTAIN-6 Patients treated withdialysis ~ MACE | W NGl
excluded

PIONEER 6 eGFR 230 mi/minper 1.73m*  MACE o NA NA Gl
Exenatide ~ EXSCEL eGFR230mi/minper 1.73m*  MACE o “ & Nonenotable
Albiglutide ~ HARMONY eGFR 230 ml/minper 1.73m*  MACE | - NA  Injection site reactions
Dulaglutide  REWIND eGFR21Sml/minper 173m  MACE | | U

Kidney International (2020) 98, S1-S115



Saglotn | SNORTMISS  eGrR1SmUminper 3

Alogliptih ~ EXAMINE Patients treated with dialysis

excluded
Sitagliptin -~~~ TECOS eGFR 230 ml/min per 1.73 m?

naglpth | CARMELNA eGRR21SmUminper 131

MACE

MACE

MACE

Progression of CKD?

| o
NA NA
NA NA
| 0

HF; any hypoglycemic event
(minor and major) also more
common

None notable

None notable

None notable

Kidney International (2020) 98, S1-S115



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

eGFR UACR<30mg/g UACR 30-299 mg/g UACR =300 mg/g
=60 ml/min SGLTZior SCLT2i 18 preferred. GLP-1 [A as an alternative SGLT2 should ne initiated.
per1.73 m? GLP-1 RA® if SGLT2i is contraindicatad or not tolerated, and GLP-1 RA as an adc-an for
as an add-on for uncontrollecd metabolic risk” uncontrolicd metabolic risk®
30-60 ml/min SGLT211s preferrad. GLP-1 RA a3 an alternative if SGLTZi is SGLT2 should ne initiated.
per1.73 m? contraindicatac or not tolerated, anc as an add-on for uncontrolled GLP-1 RA as an adc-an for
metabolic risk® uncontrollzd metabolic risk®

15-2¢ mi‘min ~ GLP-1 RA (dulaglutide) s preferred. Initiation of SGLT2! ie currently
per 1.73 m® contraindicalec?

SGLT21, sod um zluesss co transporter 2 inhibtor: GL= 1 84, glucagon like sectide 1 7ceeptor agonist: UACKE, urinary albumin 1o creat ning ratio.

'In patients with low kidney failure risk, SGLT2i anz GLP1-RA ara similar in preventing worsaning albuminuria. Cansides SGLT2i if patian's have a
nigh risk ‘or hearl [ailure nospitalization. Consider GLP-1 RAIl patignis have unconuolled melabolic risks.

“In patlents with mcderate kicney 1a lure risk and adequats 8G=R >30 marin par 1.73 mé, SGLT2 ks preferred. Conslder acding GLP-1 RA for
Jncontrolled metebolc rsks.

*In patients with high k drey failure risk and adequate @GFR 31 mifmin cer 1.73 m? SGIT?iis nreferrad Considar 2dding GI F-* FA far uncoatrmlled
melabolic risks.

“In patients with high kidney fzilure risk but sGFR is <30 mifmin per 1.73 m* GLP-1 RA (dulag utid2) is recommended for safer glycemic control anc
cotential Kizney prolection. Currently, the cata to sucpcort the use of ECLT2i for Kidney fai ure prevertion in eGFA <G50 miimin per * .75 m® a~e lacking.

CJASN
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Jiahua Li et al. CJASN 2020;15:1678-1688
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Physical activity
5 Lifestyle therzpy Nutrition
Weight loss
. Metformin SGLT2 inhibitor
w%  First line o S i e
~ \I -
therapy S <30 Dialysis 4 <30 ﬂ Dialysis
Reduce dose Discontinug Discontinue Do notinitiate Discontinue

I

+ Guided by patient preferences,
comorbidities, eGFR, and cost

¥ «Incudes patients with 2GFR
j/ Additional drug therapy as <30 miimis ber 1.73 mt or

o ¥
o needed for glycemic control treated with dialysis

, b " urea
Alpha-glucosidase inhibitor "0

Figure 18| Treatment algorithm for selecting antihyperglycamic drugs for patients with T2D and CKD. Kidney icon indicates estimated
glomerular filtration rate (€GFR; mimin per 1.73 m*); dialysis machine icon indicates dialysis. CKD, chronic kidney discase; DPF 4, dipeptidy!

peptidase-4; GLP-1, glucagon-like peplide-1; SGLT2, scdium-glucose cotransporter-2; T2D, type 2 diabeles; TZD, thiazolidinedione.

Kidney International (2020) 98, S1-S115



When to consider other causes for CKD

« Absence of diabetic retinopathy

e Low or rapidly decreasing GFR

e Rapidly increasing proteinuria or nephrotic syndrome
e Refractory hypertension

e Presence of active urinary sediment

e Signs or symptoms of other systemic disease

e >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

e 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/1.73m?2



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 )

Figure 2. Mean Change in Glomerular Filtration Rate by Randomized Group

A | Blood Pressure Goal Intervention B | Drug Intervention
3 8
£ o £ Py
g-t 0 ™ ' \é T T T T 1 § 4 4 \
@ ~
= \f\w\ﬁ \}
£ _l 2. G = -i\
e 3 ™~ y\\ o 01 L \\ ! [ 1 1
L @\Q — %ﬁ‘\ i\\
= AN - ~a E\L
(] -8 5 -d \\i \$
g - \‘\% 2 ® Amlodirice g ‘\i
& 91 | © Usual Bicod Pressurs Goal § =81 | a Rarrizil N
3 C Lower Biood Preszure Goal 5 m Mctozrobol \i
_‘1 :‘_) T T T T T T T 1 _1 2 T L] T T T T T 1
Baccline 8 12 18 24 30 365 42 418 Faselnae 12 1A 24 3n Off <42 4R

Follow-ug, o Follow-up, mo

Shown are lhe eslimaled mean changes (SE) in glomerular Mralion rale (GFR) (mL /min per 1.73 ) lrom
oascline through follow-up in the 2 blcod pressure goal interventions (A) and in the 3 drug interventions (B).
The plot is based on a multislope generzlization of the 2-slope m xed-effects model in which different mean
slopes are estimated within each treatment group tor ezch interval between schaduled GFR measurements.
Numbers of patents with GFRs atyezars 0, 1, 2, 3,1, and 5 in all treatment groups combined were 1091, 953,
837, 731, 469, and 262, respeclively.
JAMA, November 20, 2002—Vol 288, No. 19



AASK Trial : Standard BP arm vs lower BP

{ B| Blood Pressure Goal Intervention
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SPRINT TRIAL: Overall substantial reduction of

Cardiovascular events

A Primary Outcome

104 0.10 MHazard ratio with intersive treatment,
0.75 (95% CI, 0.61 0.89)
08 0.(84
. Standard treztmert _,H—
4 0.06
o 0.6
f 0.04 4 Intensive treatrment
2
o 0.02
-2 044
'3 0.0 T T T T T
0.2 2 1 2 3 4 5
I e ——————
0. 0 I I : "
0 1 2 3 & g
Years
No. at Risk
Standard treatmen: 4687 4437 4228 2223 721
Intensive treatmen: 4678 4436 4256 290) 779

B Death from Any Cause

1.0+ 0.10q Hazard ratio with infensive treatment,
0.73 (959¢ C1, 0.60-0.90)
0.08 -
0.8
i 0.06-
:,E ac Stzandard treatment P
0.0<
v
=
= 0.02 ~
_E 0.4- “ ntensive treatment
\3 0.00+ T T T T 1
0.24 0 1 2 3 4 5
0.0+ T T T 1
) 1 2 3 - 5
Years
No. at Risk
Standard treatment 4683 4528 43383 2938 789
Intensive treatment 4578 4516 4390 3016 8C7

n engl j med 373;22 November 26, 2015



Primary Outcome in SPRINT

P Value for
Subgroup Intencive Treatment Standard Treatment Hazard Ratio (95% Cl) Interaction
na. af patients wita pimary avteowa fotal o ((55)
Ovenall 26374678 [5.2) 3119/4681 [6.8) 1] 0.75 (D.64-0.89)
Previous C <N I 036
No 13313348 [2.0) 13373367 (5.7) . €.70 (0.56 €.87)
Yes 103/133C 8.1) 12671316 (9.6) — €.32 (0.63-1.07!
Ay 5 0.32
TS yr 14713361 [4.2) 175/1164 [5.7) B 0 80 (D6a—1 0N
=TS yr 101/1317 7.7 14471315 (10.9) €.67 (0.51 C.86)
Sex ; 0.45
Female 7711634 [4.5) Bs/1648 [5.4) — 0.34 (0.62-1.14)
Iale 165/2994 [5.5) 710/1015 (76) . 0.77 (D59-0 R3)
Race 5 0.83
Rlack 52/1454 [4.3) 85/1453 [5.7) O 0.77 (D.55-1.06)
Nonblack 1813224 (5.6) 23473150 (7.3) —— 0.73 (0.61-0.90)
Previous cardicvascular d sease i 039
No 1£9/3738 [4.0) 3081746 (5 6) —— 0.71 (D57 0.28)
Yoo 941940 [10.D) 111/537 [11.8) - | 0.83 (D.62-1.09)
Systol'c blood pressure 0.77
=13Zmm Hg 7111583 [a5) 9R/1337 (63) | B €70 /D51-095)
%1326 <145 mm Hg 7701439 [5.2) 108/154¢ (5.8) [ ] 0.77 (057 103
=145 mm Hg 35/1606 [5.9) 115/1581 [7.3) -~ 0.83 (D.63-1.09)
0 'SO ¢ '75 100 1.20

Intenswve Treatment Better Standard Treatment Better

Figure 4. Forest Plot of Primary Outcome According to Subgroups.




Effect of Intensive BP lowering on Risk of Mortality in CKD

No. of Deaths/ lotal No.

More Less savors More © Faveors Lass

Source Odds Ratio (95%.CI) Score Intensive BP  Intensive BF Intens've EP | Intensive BP
Wright el al,’ 2002 0.837<4 (C.554-1.380) -0.578 37/540 43/534 +

Estacio 21 al.”* 2000 0.575 (0.182-1.820) 0941 5/62 £163 :

Schrier ez 21,20 2002 1.227 (C.398-3.865) 0.338 a/57 /780 -

Cushiman el <154 2010 1.271 (0.685-2.360) 0.751 25/203 20198

Hearspincetal.”* 2010 0.362 (0.662-1.123) -1.102 1.7/101C 13541023 B

Lonnetal,?’ 201€ 0953 (U.699-1.910)  -0.034 4371220 37)2354 ——

Beceat L et o, 2008 0.576 (0.502-0.912) -2.57C 83/783 121/81€ -

Klahretal,'" 2004 1.3C6 (0.G81-2.742) 0.870 20/432 14/40C .

Mant 2t aL, 3% 2016 2,588 (U.140 U1.V45)  0.//72 1/26 L/30 ~
Rugeenenti =t al,?2 2005 0.567 (C.110-4.042) -0.441 2/167 31568

Schiere.el?* 2002 0.325(C.050-13.701) -0.134 1/41 1/34 - : >
SHEP Cooperative Besearch Group,?® 1991 2.9C0 (C.670-1.209) 0.700 95/879 1037858 —l'

Wrigatet at, 17 2015 0.71£(0.519-0.982) -2.072 TOf1330 9571316 M

Rendvente el al,3% 2013 0.3590 ((.468-1.544) -0.534 24/214 257195 -

Stzessen et al,”® 1297 0.326 (C.470-1.451)  -0.655 25/242 20/22E .

loto et al, 23 1995 2.5k6 (U.101-bANY3)  0.5/72 /A2 L/3> j -
UK Pruspective Diabet=s Study Group,35 1993 1.567 (C.626-4.435) 1.023 20/68 7735 :

Overall 0.359 (C.764-0.965) -2.550 584/7451 705/8473 &

Heterogenerty: 12=085 BF=.//7; 1 2=0% :

21 €2 05 1 2

Hazard ratio 0.86

JAMA Intern Med. 2017 Oct; 177
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5704908/

Critical to take BP
measurements by AHA
protocol

e Rest for 5 minutes

o Feet on the floor

« Appropriate cuff size
e Arm at heart level

e 3 measurements at 1-minute
intervals

« Quigt room, COmortadie temparature

« No smokirg, onffee, resrnse for 20min
= Emgty tlacder

* Ralax for 3-5 min

* Tadee 3 rxemserends al 1 mininlervals

Eack « Use the average of 1ne last 2 measurements
suppoctad <+ No talking during
l mnd beswonn mensuremeils
Cull Lo il arn size

(small, usue!, large)’

— Anm bare and resting.
Micdsrmm sl Besard beneed

Valdatec
glecinonic
upperanm cutf?
or maanual
auscdtalory

1 For manual ausodtaicry
ey Cos T “riatabls Blacoer
of the 2u¥ must oo
5= 100 % o' tre ndiicuar's
M CrouTterance.
1or elecTons: devices U
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KDIGO 2021 Clinical Practice Guideline for the
Management of Blood Pressure in Chronic Kidney Disease

S1 KDIGO 2021 Clinical Practice Guideline for the Management of Blood
Pressure in Chronic Kidney Disease
Kidney Disease: Improving Global Outcomes (KDIGO) Blood Pressure Work Group DPEN

Recommendation 1.1: We recommend standardized office BP measurement in preference to routine office BP
measurement for the management of high BP in adults (1B).

Recommendation 1.2: We suggest that out-of-office BP measurements with ambulatory BP monitoring (ABPM)

or home BP monitoring (HBPM) be used to complement standardized office BP readings
for the management of high BP (2B).

Recommendation 3.1.1: We suggest that adults with high BP and CKD be treated with a target systolic blood pressure
(SBP) of <120 mm Hg, when tolerated, using standardized office BP measurement (2B).




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 Alc <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

o AKI or abrupt sustained fall in GFR
e GFR <30 ml/min/1.73 m2 (GFR categories G4-G5)

o 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?



