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Heart failure and Kidney disease

K

* Dr.F.Haghverdi MD




CASE:

* A 65-year- old man with history of HTN and
systolic heart failure ( EF=45%) presented with
Acute MI and dyspnea ( class 4) and admitted in
CCU. Also he was known case of CKD ( Cr= 2
mg/dl six month ago).

e 2 days after admission in CCU, his cardiologist
noticed oliguria and creatinin rising.( Cr on
admission day was 2 and now is 3).

* Cardiologist requested nephrology consult for AKI
on CKD and Emergent coronary angiography.



CASE:

* Drugs: ASA 80/d, Losartan 50 mg Bd, Amp
lasix 5 mg/h, sprinolacton 25 mg/d, TNG 5

mic g/ min,plavix75/d, atorvastatin 40mg/d ,
Heparin 1000 u/ h.



CASE:

Ph Exam: BP=100/60 ,RR=30/min ,T=37,
PR=100/min, 02 sat=90% ( 3lit O2nasal),
W=70 kg

fine Rales in 1/3 of both lungs
S3 sound, 2+ edema on legs, JVP=9 cm H20

Lab: BUN=100 mg/dl, Cr=3 mg/dI

Hb= 8 g/dl, Na =125 meqg/I, K= 4.9 meq/!

FBS=100 mg/dI, Uric acid= 12 mg/d|I

ABG: PH =7.32, PCO2 =25, HCO3 =15

Urine analysis :+ protein, Urine output= 350 cc / day
SONO :RK=95, LK =87 mm, EF=25%



* As a Consultant nephrologist , What is your
diagnosis and treatment plan?



The Cardiorenal Syndrome of
Heart Failure

Decreased Cardiac

Decreased Cardiac Output
Performance =Y
Neurohormonal
Activation

Increased Water
& Na* Retention
Diminished
Blood Flow
Impaired Renal

Function g Decreased Renal
Perfusion




NEW YORK HEART ASSOCIATION
CLASSES OF CARDIAC FAILURE:
ASSOCIATED HEMODYNAMIC AND HORMONAL CHANGES

CLASS I CLASS I CLASS IV
Cardiac Index l or Normal u ul
Plasma Hommones
(AVP, Renin, 1o T ﬂ
Aldosterone, NE)
Plasma Yolume T H MT

]

200>



Cardiorenal syndrome classification

Type

Definition

CRS type 1 (acute car-

diorenal syndrome)

Abrupt worsening of cardiac function (e.g. acute cardiogenic shock, acute decompensation of chronic

heart failure or acute coronary syndrome) leading to acute kidney injury.

CRS type Il (chronic

cardiorenal syndrome)

Chronic abnormalities in cardiac function (e.g. chronic heart failure) causing progressive chronic kidney

disease.

CRS type lll (acute re-

nocardiac syndrome)

Abrupt worsening of renal function (e.g. acute kidney failure due to volume depletion or glomerulonephri-

tis) causing acute cardiac disorder (e.g. heart failure, arrhythmia, pulmonary edema).

CRS type IV (chronic

renocardiac syndrome)

Chronic kidney disease (e.g. chronic glomerular disease) contributing to decreased cardiac function,

cardiac hypertrophy and / or increased risk of adverse cardiovascular events.

CRS type V (secondary

cardiorenal syndrome)

Systemic condition (e.g. diabetes mellitus, sepsis) causing both cardiac and renal dysfunction.
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Case problems:

1 -Volume overload ( Diuretic therapy vs UF) ?

2- RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?
3-Hyponatremia management ( Vaptan )?

4-Hyperurecemia management (Allopurinol)?

5- Anemia Management ( CRAIDS and EPO )?

6-Mineral receptor antagonist?

7-Contrast nephropathy risk and prophylaxy?

8- New drugs?



Case problems:

* 1 -Volume overload ( Diuretic therapy vs UF)?

 2-RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?
* 3-Hyponatremia management ( Vaptan )?

e 4-Hyperurecemia management (Allopurinol)?

* 5- Anemia Management ( CRAIDS , EPO )?

* 6-Mineral receptor antagonist?

e 7-Contrast nephropathy risk and prophylaxy?

e 8-New drugs?



ADHERE: Loop Diuretics Most Common
IV Therapy, Often Used as Monotherapy

88

—
o

'r-.‘, :{v: -
- olh . N

-
. . .

y Ay lvalils

Enrolled Discharges
(%)

- < -
A e

6 3
<1

IV Diuretic Dobutamine Dopamine Milrinone Nesiritide Nitroglycerin NlUOPNSSIGG'

290

ADHERETM Registry Data, All Enrolled Discharges (n =150,745); October 2001 to December 20




Neurohormonal Actions Leading to “Diurectic
Refractoriness” and Renal Dufunction in HF

Proximal Tubule
Ang Il increases Na*
reabsorption

Glomerulus
Norepinephrine (and
endothelin) decreases renal
blood flow and GFR

Collecting Duct
Aldosterone
increases Na'*
reabsorption

Krimer BX ot &, Am J Med, 1689,105.:20

008>

Kramer BK et al. Am J Med. 1999;1%6‘290




Diuretics: Comparison of Site of Action

Diuretic Sites of Action

Mannitol, Thiazide,
Acetazolamide Metolazone
[l
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UF vs Diuretics for CHF: Theoretical
Advantages

More rapid and predictable fluid removal and negative fluid balance
Greater loss of sodium and ECF per ml of ultrafiltrate
Less potassium, magnesium loss per ml of ultrafiltrate

Less activation of TG feedback, possibly better preservation of
residual RBF and GFR

Possible acute improvement in cardiac function by unloading LV/RV
and moving on Starling curve

— Secondary improvement in response to vasoactive drugs and
diuretics

Possible acute improvement in GFR by relieving elevated CVP, renal
venous hypertension

— Secondary improvement in response to diuretics




UNLOAD Tral

200 patient RCT: UF vs. Diuretic Rx for ADHF

Mean serum creatinine in both groups was 1.5x0.5mg/dl
(exclusion > 3mg/dl)

ULTRAFILTRATION:

Rx: UF with BFR 10-40ml/min, heparinization, UF £500ml/hour
— Fluid removal rate averaged 241 ml/hr for 12.3%12 hours
DIURETICS:

Rx: Intravenous route, minimum dosing of 2 2 double the

prehospitalization oral diuretic dose for at least 48 hrs post-
randomization

)

— Received 1812121mg of furosemide (or equivalent bumetan idaa;
torsemide doses), the majority by intermittent boluses S




UNLOAD Trial: Efficacy

Primary Endpoint:
(A) Weight Loss
&
f p=035 i (B) Dyspnea Scores
m = 64,15 0.1 L at 48 hours

{H = 8% (H = 833

Eafetg: no difference in
AKI rates
<or>

Hypotension rates

More hypokalemia in
diuretic group

%
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UNLOAD Trial: Outcomes
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Constanzo MR, et al: JACC 2107:49.675-83

Lengths of index hospitalization
did not differ between the
ultrafiltration group (6.3t4.9
days) vs. diuretic group (5.81£3.8
days, p=0.979)

90 day rehospitalizations with
heart failure were significantly
more common in the diuretic
group (32%) than the
ultrafiltration group (18%,
p=0.037)

Mortality rates were not
significantly different

%
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Case problems:

* 1 -Volume overload ( Diuretic therapy vs UF) ?

 2- RAAS blockade and Neprylisin inhibitor
(pseudo worsening of renal function)?

* 3-Hyponatremia management ( Vaptan )?

*  4-Hyperurecemia management (Allopurinol)?

* 5- Anemia Management ( CRAIDS and EPO )?
*  6-Mineral receptor antagonist?
*  7-Contrast nephropathy risk and prophylaxy?

* 8-New drugs?



Central Role of RAAS in Progressive CKD and
Cardiomyopathy

LV remodeling Aldosterone
Myocardial fibrosis Ang I Glomerulosclerosis
LVH Tubulointerstitial
fibrosis
Decreased Proteinuria

renal perfusion

W CKD

HTN
Anemia

Volpe M et al. J Am Soc Nephrol, 2002, 13 (suppl 3): V3
Brewster UC et al, Am J Med Sci, 2 &
Hirsch AT et al. Am J Cardiof. 1930,



Deterioration




SACUBITRIL/VALSARTAN

+ Myocyte death

+Hypertrophy + Fibrosis

+ Inflammation
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Reverse remodeling

Anti-arrhythmic effect

L.

+ Ventricular Premature Beats
+ Ventricular Tachyarrhythmias
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# Sudden Cardiac Death |
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Angiotensin—Neprilysin Inhibition versus Enalapril

in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*

ABSTRACT

BACKGROUND
We compared the angiotensin receptor-neprilysin inhibitor LCZ696 with enalapril
in patients who had heart failure with a reduced ejection fraction. In previous stud-
ies, enalapril improved survival in such patients.

METHODS
In this double-blind trial, we randomly assigned 8442 patients with class II, III, or
IV heart failure and an ejection fraction of 40% or less to receive either LCZ696 (at
a dose of 200 mg twice daily) or enalapril (at a dose of 10 mg twice daily), in addi-
tion to recommended therapy. The primary outcome was a composite of death from
cardiovascular causes or hospitalization for heart failure, but the trial was designed
to detect a difference in the rates of death from cardiovascular causes.

RESULTS

The trial was stopped early, according to prespecified rules, after a median follow-
up of 27 months, because the boundary for an overwhelming benefit with LCZ696
had been crossed. At the time of study closure, the primary outcome had occurred
in 914 patients (21.8%) in the LCZ696 group and 1117 patients (26.5%) in the
enalapril group (hazard ratio in the LCZ696 group, 0.80; 95% confidence interval
[CI], 0.73 to 0.87; P<0.001). A total of 711 patients (17.0%) receiving LCZ696 and 835
patients (19.8%) receiving enalapril died (hazard ratio for death from any cause,
0.84; 95% CI, 0.76 to 0.93; P<0.001); of these patients, 558 (13.3%) and 693 (16.5%),
respectively, died from cardiovascular causes (hazard ratio, 0.80; 95% CI, 0.71 to
0.89; P<0.001). As compared with enalapril, LCZ696 also reduced the risk of hospi-
talization for heart failure by 21% (P<0.001) and decreased the symptoms and
physical limitations of heart failure (P=0.001). The LCZ696 group had higher pro-
portions of patients with hypotension and nonserious angioedema but lower pro-
portions with renal impairment, hyperkalemia, and cough than the enalapril group.

CONCLUSIONS
LCZ696 was superior to enalapril in reducing the risks of death and of hospitaliza-
tion for heart failure. (Funded by Novartis; PARADIGM-HF ClinicalTrials.gov num-
ber, NCT01035255.)
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Comparative Effectiveness of
Sacubitril-Valsartan Versus
ACE/ARB Therapy in Heart
Failure With Reduced Ejection

Fraction

Nicholas Y. Tan, Lindsey R.
Sangaralingham, S. Jeson
Sangaralingham, Xiaoxi Yao, Nilay D. Shah
and Shannon M. Dunlay



CENTRAL ILLUSTRATION: Cumulative Risk of Outcomes in Patients Treated
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Renal Function and
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HFREF Patients’
CKD Stage 4 or 5 Cautions and Remarks A

Therapy Adverse Evonts
ACE 1.5%-13.7% 1.1%-6.44% Yes
inhibitor (35% i NYHA IV) (79% In NYHA V)
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(potassium >
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Case problems:

1 -Volume overload ( Diuretic therapy vs UF) ?

2- RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?

3-Hyponatremia management ( Vaptan)?

4-Hyperurecemia management (Allopurinol)?

5- Anemia Management ( CRAIDS and EPO )?
6-Mineral receptor antagonist?
7-Contrast nephropathy risk and prophylaxy?

8- New drugs?



Pretreatment Hyponhatremia
Predicts an Unfavorable Prognhosis in
Patients with Heart Failure
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AVP Levels are also Elevated
in Patients with CHF
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Vasopressin (AVP, ADH)

+ Nonapeptide hormone synthesized in the hypothalamus
+ Released into the circulation by the posterior pituitary

+ \, vascular receptor:

+ yasoconstriction => increased peripheral vascular
resistance, afterload

+ \, renal tubular receptor:

+ water retention => Increased Infra- and extracellular
volume overload

+ Indirect mechanisms:

+ both AVP and AG |l stimulate ET synthesis ,
Goldsmith and Gheorghiade JACC 2005 ﬂﬁ:“l?&S-Elng



Effects of Tolvaptan on Change From Baseline in Secondary End
Points: Body Weight, Patient-Assessed Dyspnea, Serum Sodium
Concentration, Edema, and KCCQ Overall Summary Score

Table 3. Effects of Tolvaptan on Change From Baseline in Secondary End Points: Body
Welght, Patient-Assessed Dyspnea, Serumn Sodium Concentration, BEdema, and KCCO Owverall
SUmMmary Score
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EVEREST Trial: Tolvaptan, All-Cause Mortality and
Cardiovascular Mortality or Hospitalization for Heart Fallure
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Case problems:

1 -Volume overload ( Diuretic therapy vs UF) ?
2- RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?

3-Hyponatremia management ( Vaptan )?

4-Hyperurecemia management
(Allopurinol)?

5- Anemia Management ( CRAIDS and EPO )?

6-Mineral receptor antagonist?

7-Contrast nephropathy risk and prophylaxy?

8- New drugs?



Clinical Cardiology

Wiley-Blackwell

Hyperuricemia treatment in
acute heart failure patients
does not improve their long-
term prognosis: A propensity
score matched analysis from
the AHEAD registry

Marie Pavlusova, Jiri Jarkovsky, [...], and

Jirl Parenica



100%
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g 40% No hyperuricemia
(3 - Treated hyperuricemia
—— Untreated hyperuricemia
20%
0%

0 6 12 18 24 30 36 42 48 54 60
Time since hospitalisation for acute HF (months)
No. at risk:
No hyperuricemia 1,786 1564 1444 1359 1302 1244 1,179 1,124 1062 1,013 959
Treated hyperuricemia 793 643 558 504 460 416 382 352 309 279 251
Untreated hyperuricemia 583 444 399 362 332 307 288 261 245 225 212

Overall survival (95% ClI)
1-year 2-year 5-year

No hyperuricemia 80.9% (82.7%,; 0.8%) 72.9% (75.0%; 0.7%) 53.7% (56.0%; 0.5%)
Treated hyperuricemia  70.4% (73.5%,; 0.7%) 58.0% (61.4%; 0.5%) 31.7% (34.9%; 0.3%)
Untreated hyperuri i 68.6% (72.3%; 0.6%) 57.0% (61.1%; 0.5%) 36.4% (40.3%; 0.3%)

Log-rank test: p < 0.001
Post-hoc comparison at 5 years: no hyperuricemia vs treated hyperuricemia p < 0.001, no hyperuricemia vs
untreated hyperuricemia p < 0.001, treated hyperuricemia vs untreated hyperuricemia p = 0.370

Kaplan - Meier estimate of
5 - year overall survival in
patients with acute heart
failure according to
hyperuricemia and its

treatment (before propensity




ORIGINAL ARTICLE

Effects of Allopurinol on
the Progression of
Chronic Kidney Disease

Sunil V. Badve, Ph.D., Elaine M.
Pascoe, M.Biostat., Anushree
Tiku, M.B., B.S., Neil Boudville,
D.Med., et forthe CKD-FIX

al.,
Study Investigators™

June 25, 2020
N Engl ] Med 2020; 382:2504-2513



CONCLUSIONS [n patients with chronic
kidney disease and a high risk of
progression, urate-lowering
treatment with allopurinol did not
slow the decline in eGEFR as
compared with placebo. (Funded by



Case problems:

1 -Volume overload ( Diuretic therapy vs UF) ?
2- RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?

3-Hyponatremia management ( Vaptan )?

4-Hyperurecemia management (Allopurinol)?

5- Anemia Management( CRAIDS and EPO )?

6-Mineral receptor antagonist?
7-Contrast nephropathy risk and prophylaxy?

8- New drugs?



Anemia In The Cardiorenal Syndrome:
Proposed Etiologies

+ Risk factors

+ Bleeding associated with anti-platelet agents
+ Nutritional iron deficiency with cachexia

+ Hemodilution from veolume overload

+ CKD with decreased EPO production

+ EPO resistance thought primary mechanism

+ HF causes chronic inflammation

- Elevates levels of multiple cytokines

= Eporesistance

= Anemia 4

29 g4



Review Article

The Potential Role of
Erythropoietin in Chronic
Heart Failure: From the
Correction of Anemia to
Improved Perfusion and
Reduced Apoptosis?

Stefan A.J. Timmer MSc ... A.C. Van Rossum
MD, PhD
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Eplerenone vs Placebo
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Figure 1. Kaplan—Meier Estimates of the Rate of Death from Any Cause (Panel A), the Rate of Death from Cardiovascula:
Causes or Hospitalization for Cardiovascular Events (Panel B), and the Rate of Sudden Death from Cardiac Causes (Panel C
RR denotes relative risk, and Cl confidence interval.

1313 N ENGL J MED 348:14 WW W . NEJM_ORG APRIL 3, 2003



The New England
Journal of Medicine

© Copyright, 1999, by the Massachusetts Medical Society

VOLUME 341 SEPTEMBER 2, 1999 NUMBER 10

THE EFFECT OF SPIRONOLACTONE ON MORBIDITY AND MORTALITY
IN PATIENTS WITH SEVERE HEART FAILURE
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Figure 1. Kaplan-Meier Analysis of the Probability of Survival among Patients in the Placebo Group and Patients
in the Spironolactone Group.

The risk of death was 30 percent lower among patients in the spironolactone group than among patients in the
placebo group (P<0.001).



Case problems:

1 -Volume overload ( Diuretic therapy vs UF) ?
2- RAAS blockade and Neprylisin inhibitor ( Worsening of renal function)?
3-Hyponatremia management ( Vaptan )?

4-Hyperurecemia management (Allopurinol)?

5- Anemia Management ( CRAIDS and EPO )?

6-Mineral receptor antagonist?

7-Contrast nephropathy risk and prophylaxy?

8- New drugs?



CIN risk after PCI

dewveloping I This has mosthy bean done in
patients undergoing percutaneous coronary
imntervantion (PCl), especially those with preaexisting
risk fTactars. Mebhram et al develapaed a scoarimg
system based on points awarded to each of the

fallowing multivariate pradictors [27] .

Hyvpotension = & points

Intra-aortic balloon pump (ABF) use = 5 points
CHF = 5 points

S5Cr =1.5 mgsdL = 34 points

Agge =75 wears = 4 points

Arnamia = 3 points

Criabetes mellitus = 3 points

Contrast volume =1 point for each 100 mL used

Risk cataegaoariaes by total calculated score, ClH rates,
and reguirements for dialysis were as follows:

= | oww risk (score of =5): CIMN rate 7.5%, dialysis in

O.04%,

= Moderate risk [score of G-10) CIN rate 1499,

dialy=sis im OA125%S

= High risk {score of 11-15): CIMN rate 261%;, dialysis

in 1.09%:,

= YWery high risk {score of 216): CIMN rate 573%;,

dialysis in 1269
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BOX 721 Treatment Modalities for
Refractory Heart Failure

Traditional Treatment

Diurencs: Loop diuretics. lomg-actung thiazides
Digoxin

ACE inhibitors and AREBs

Mineralocorticoid receplor anltagonists

B Blockers

Vasodilators

Blood transfusions

Pharrnmaceuticals

e Neprilysin inhibitor/ARB combination for HEEF
e Inotropes. For example, milnnone. dobutamine”™
e Synthetic natrivretic peptides”™

e Aguaretics: Vasopressin antagomnists™

e Erythropoiesis-stimuialing agents”™

e Adenosine receptor blockade™

Mechanical Treatment
= Biventricular pacing
- Ventricular assist devices

Ulltrafiltration

= Peritoneal dialys's

Manual {CAPD) and auvtomated using a cycler (APD)
Extracorporeal therapies

Intermittent short-duration ultratiltiration

Slow continuous ultrafiltration (SCUF)

Nl lnicesl bene®nt establishaed






