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8:00 Visit

65M, DC'd 2 days ago

5 day admission for CHF exacerbation

Echo: EF 30-->55% this year Cr: 1.6, GFR 40

Coreg 6.25 BID

Lasix 40 BID

Losartan 25 BID

Empagliflozin 10 mg

What's the plan?

What's our long term goal?

2nd admission this yearOHSU 
CPD
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Who are Cardio-Renal Patients

Diabetic Kidney Disease

5 g proteinuria, declining 

GFR

New HFrEF;

Normal Coronaries

Nl cMRI

45F a1cs 12s for years

Reno-Cardiac disease

Type 4

LHC: 3v dz

EF 30%

Declining GFR, lots of AKIs

No significant proteinuria

60M w/ metabolic syndrome

Cardio-Renal disease 

Type 2

CMRI shows cardiac infiltrate

Declining GFR, lots of AKIs

Likely has Interstitial 

nephritis from sarcoidosis 

35 w/ sarcoidosis

Cardio-Renal disease type 5

Not today's goal
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Our goal:

eGFR

eGFR Trend w/ GDMT/Euvolemia

Trend untreated

Months

Treatment goal for CRS
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Nephrology

PCP

CardiologyOHSU 
CPD



Nephrology

PCP
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Achieve 

Euvolemia/Normotension

Spending our Creatinine Cash 

Maximize GDMT

Clinical Pearls

Hyperkalemia Euvolemia tips

Acceptable Cr bumps

Goal: Slow eGFR Decline Goal: Stop MAKE/MACE events

Proteinuria trending

SGLT-2 prescribing
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Minimize Cr 

bumps

NewOld

Minimize 

MAKE/MACE

Spend our Cr Cash

Focus on Cr trend
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Spending our Creatinine 
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CHF+Hypervolemia

Chronic RAAS 

Activation

Heart/Kidney Fibrosis

Falsely low sCrNa/H2O retention

Vessel fibrosis/HTN
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Normal Heart Pressures

Minimal RAS 

activation

Decrease MAKE/MACE

Pseudo-AKI

Permissive Hyper-

Creatininemia

GDMT/Euvolemia

Histologically Happy Kidneys
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Its OK to not be OK; Spending Cr as Cash

Prove Cr     Outcomes

Spending Cr on GDMT

Spending Cr on Euvolemia
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Prove Cr     Outcomes

Expectation Reality

Cr
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NGAL, NAG, KIM-1: well validated biomarkers of tubular injury

Prove Cr     Outcomes

This is CHF+CKD, 

not other renal dz
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Grain of salt

Do not ignore sCr completely.

Emphasis on trend 

Potassium, phosphorous, calcium, 

PTH 

Response to diuresis 

Non cardio-kidney disease?
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Spending the Cash of 

Creatinine on ACE/ARB
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Enalapril + Cr bump

Spending the Cash of Creatinine Buy GDMT: ACEi/ARB

Enalapril + No Cr bump

Placebo + No Cr bump

Placebo + Cr bump
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Effect of chronic RAAS

Chronic RAAS 

Activation

More glomerular Flow

More GFR

Lower sCr

Hyperfiltration=proteinuria
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Why does ACE/ARB raise sCr

Less glomerular Flow

Less GFR

higher sCr

Higher serum K 

Less proteinuria
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8:00 Visit

65M, DC'd 2 days ago

5 day admission for CHF exacerbation

Echo: EF 30-->55% this year Cr: 1.6, GFR 40

Carvedilol 6.25 BID

Torsemide 20 BID

Start GDMT: Losartan 25 qd

2nd admission this yearOHSU 
CPD



8:00 Visit

1st visit 1 week later

Cr 1.6 1.9

K 4.3 5.2
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It's OK to have some K

-Comfort w/ STABLE K <5.4ish

-Considering renal artery duplex early

-Avoiding STRICT K diets

-Thiazides/Loops?

-Lokelma/Patiromer

-Alleviating constipation
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GFR down

less K in urine

Small intestine secretes 

more K

More K in stool

Normokalemia
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Spending our Creatinine Cash 

on Euvolemia
OHSU 
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Spending the Cash of Creatinine Buy Euvolemia

Hypervol + No Cr bump

Euvolemia + No Cr 

bump

Euvolemia + Cr Bump

Hypervol + Cr bump
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Spending the Cash of Creatinine Buy euvolemia

Worse renal perfusion

Renal artery clamping

Renal vein clamping

More proteinuria

Worse Cr
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Spending the Cash of Creatinine Buy euvolemia
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8:45 Visit

67M, DC'd 3 days ago

10 day admission for CHF exacerbation

Echo: Elevated RVSP, dilated IVC Cr: 1.3, GFR 66

JVD hard to find

Lower extremity edema

Big belly

No crackles

155/85

What can we use to determine 

euvolemia?

Cr peaked near DC, trended downOHSU 
CPD



One and Done
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Grain of salt Euvolemia is hard!

EDW is tricky, muscle/fat 

Avoid Orthostasis

Diminishing returns...

Call us!
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Spending Cr Cash on 

SGLT-2
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

Starting even at eGFR<20

ESRD?
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Jongs et al. JASN. 2022

Spending the Cash of Creatinine Buy GDMT: SGLT-2

TGF effects? Or?
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9:00 Visit

67F, DM, CHF, CKD

A1cs around 9

HFrecEF 50%, sp PCI x1 3 years ago Proteinuria 4 g-->1.5g 

Carvedilol 25 bid

Losartan 100 qd

Spironolactone 50 mg qd

Target proteinuria+start GDMT

Empagliflozin 

Cr 1.3, GFR 50s

135/65

No pitting edema

JVD 8cm

OHSU 
CPD



1st visit 1 week later

SCr 1.3 1.5

K 4.3 4.4

A1cs around 9 DKA Risk?

135/65

Euvolemic

CAD=PAD=?

BP changes?

Hypovolemic AKI? Falls? Fx?

Amputations?
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Spending the Cash of Creatinine Buy GDMT: SGLT-2
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Jongs et al. JASN. 2022

Spending the Cash of Creatinine Buy GDMT: SGLT-2
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DKA Risk?

BP changes?

Hypovolemic AKI? Falls? Fx?

Amputations?

Euglycemic DKA is real, relates to a1c > flozin use

BPs tend to go down, but not dangerously

No signal for this, look for other causes

Probably not real

UTI? Not seen in RCTs; simple UTI vs Hx Pyelo?

Fungal infections
Risk is real, relates to BMI:

talk about hygiene, weight loss 
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

RCTsOHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

Large retrospective insurance cohort

https://jamanetwork.com/

journals/jamainternalmed

icine/fullarticle/2800884

Large retrospective insurance cohort

I consider a1c before starting

Glp-1?
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

Risk is real, relates to a1cOHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

RCTsOHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

Large retrospective insurance cohort

https://jamanetwork.com/

journals/jamainternalmed

icine/fullarticle/2800884

Large retrospective insurance cohortOHSU 
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

RCTsOHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

Large retrospective insurance cohort

https://jamanetwork.com/

journals/jamainternalmed

icine/fullarticle/2800884

Large retrospective insurance cohort

Think of it as a gentle diuretic 

Loop diuretic resistance
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

Large retrospective insurance cohort

https://jamanetwork.com/

journals/jamainternalmed

icine/fullarticle/2800884

Large retrospective insurance cohortOHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

RCTsOHSU 
CPD



Beware BMI and A1c

Frequent UTI vs Urosepsis

RCTs
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Spending the Cash of Creatinine Buy GDMT: SGLT-2

aTRH= apparent tx resistant HTN

OHSU 
CPD



Spending the Cash of Creatinine Buy GDMT: SGLT-2

aTRH= apparent tx resistant HTN
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Circulation. 2022;145:1460–1470

SGLT2i either K neutral or improve hyperkalemia riskOHSU 
CPD



DKA Risk?

BP changes?

Hypovolemic AKI? Falls? Fx?

Amputations?

Euglycemic DKA is real, relates to a1c>flozin use

BPs tend to go down, but not dangerously

No signal for this, look for other causes

Probably not real, ris

UTI? Not seen in RCTs, simple UTI vs Hx Pyelo?

Fungal infections
Risk is real, relates to BMI:

talk about hygiene, weight loss 
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Achieve 

Euvolemia/Normotension

Spending our Creatinine Cash 

Maximize GDMT

Goal: Slow eGFR Decline Goal: Stop MAKE/MACE events
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400mg Na per 5 g Lokelma(Sodium 

Zirconium Cyclosilicate)

Clinical Pearls via Case
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Spending the Cash of Creatinine Buy GDMT: SGLT-2
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Advanced CKD – Can I still start SGLT2i?

DAPA-CKD – subgroup continuing SLGT2i when starting dialysis – RRR mortality 21%
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Spending the Cash of Creatinine Buy GDMT: ACEi/ARB
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I'll get rid 

of K

GFR Down Less K in urine

Small intestine 

secretes more K
More K in stool

Normokalemia
OHSU 
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