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MAJOR KEY POINTS

o A small initial increase in serum creatinine (up

to 30% ) strongly correlates with slower CKD
progression in diabetes

* |In Heart Failure the same Initial increase Is an
Indicator of poor renal reserve and may be

associated with higher short term CV event
rates.




Baseline demographics and clinical characteristics use
of RAS Blockers in Stage 3b CKD

All patients Diabeticsonly ~ Crt>30% Crt<30%

Age, years (421115 66,5182 653118 634£114
Patients 18 30 20 28

Male, % 58.3 46.7 35t 73
Diabetes, % 625 100 650 60.7

SBP, mm Hy 15172236 15141227 159751268 14591196
¢GER, ml/min/1.73 m? Jo.0% 143 349123 BIt13] J6.2x152
Urine protein <30 mg/dl, % 417 16.7 il 36
Black, % 93.8 96.7 93 929

Values are means £ SD.* p=0.008 vs. <30% T; *p = 0.044 vs, <30% 1.

Hirsch, S et.al. Am.J.Nephrol. 36 (5):430-437, 2012.



Decline in Kidney Function Over Time In

Total Cohort.
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Staging of AKI for adults

AKI
stage
1(R)

Urine volume
Serum Creatinine Criteria criteria
KDIGO/AKIN/
KDIGO AKIN RIFLE RIFLE
1.5—-1.9 times baseline Increase>0.3 mg/dl| Increasex1.5 <0.5ml/kg/h
or (26.5 pumol/1) baseline or GFR for 6—-12 h
>0.3 mg/dl (=26 umol/l) or>1.5- to 2-fold from decrease
Increase within 48h baseline >25%
2.0—2.9 times baseline Increase >2- to 3-fold  Increasex2 from <0.5ml/kg/h
from baseline baseline or GFR for 12 h
decreased >50%
3.0 times baseline or increase in Increased >300% Increase x 3 from <0.3ml/kg/h
serum (>3-fold) from baseline, or serum for 24 h
creatinine t0>4.0 mg/dl (354 baseline, or 24.0 creatinine >4mg/dl or
umol/1) mg/dl (354mmol/I) (>354 pmol/I) anuria for 12 h
or initiation of renal replacement with an acute with an acute rise
therapy or, in patients <18 years, increase of 20.5 >0.5mg/dI
decrease in eGFR to <35ml/min mg/dl (>44 umol/l) or GFR
per 1.73 m? (44 pmol/I1) or on decreased >75%
renal replacement
therapy

Okusa, M. D. and A. Davenport Kidney Int 2014;85(1): 39-48




The story of worsening renal function
(l.e. change in serum creatinine > 0.3mg/dl)

Correlates and Impact on Ovtcomes of

Worsening Renal Function in Patients

=65 Years of Age With Heart Failure*
Harlan M. Krumholz, mp, Ya-Ting Chen, php, Viola Vaccarino, mp, PhD,

Yun Wang, ms, Martha J. Radford, mp, W. David Bradford, pho, and
Ralph |. Horwitz, Mo

TABLE lll Impact of Worsening Renal Funcfion (WRF) on Patient Clinical Qutcomes and Resource Consumption

Qutcomes Total WRF Absant WRF Prasant Adjusted Estimate®
i ity 68 (4% 36 (3%) 32 (7

304 murrn|it;-.r 123 [7%) 76 (6%) 47 [10%) 1.87 |1.25-2.80)

30d readmission, allcause 294 [18%) 201 (17%) 95 [20%) 1.29 {0.98-1.71)

30.d readmission, heart failure related 118 [7%) 80 (7%) 38 (8%) 1.17 (0.77-1.77)

[E-month morfalify 354 (2T 235 [19%] TT9[25%] .56 [T.19-2.05] |

é-month readmissicn, allcausa 790 [47%) 555 (46%) 235 [30%) 1.16 {0.93-1.44)

6mu|nr|1 IEHzrlemm:irm‘ssic:ur:, heart failura 380 (23%) 264 [22%) 116 [25%) 1.07 10.82-1.39)
relat

lﬂﬂglﬁ of hus.pih]| stay, mean (3D) Id} 7.55 |4.70) 6.93 (3.92) 2.14 [6.01) 2.28 (0.25)f

Hcrspi[n| cost, mean [SD0) $6,823 [$5,175) $6,327 |$4,874) $8,085 ($5,665) $1,758 [$287.2)t

*Esfimates were odds ratios and 95% confidance infervals for merality and readmission outcomes, and regression coefficients and their standard emors for length
of hospital sty and hospital cost culcomes; estimates adjusted for sex, aga, diabalas, hypertension, rales, pulse, baseline creatinine, syskolic blood pressure, and
left ventricular sjection fraction.

tp <0.0001.




Qype | CRS: Acute Cardiac Dysfunction Leading to AKI
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Presentation Notes
Moving on to CRS Type 1  - so there are a variety of mechanisms both hemodynamic and non-hemodynamic – but the treatment options for these involve diuretic/ UF vaso-actives and inotropes  which is what we are about to discuss


When does AKI occur in CRS Type |?

Early AKI: within 48 h Late AKI: within 3-7 days

------------------------------------------------------------------------------------
-----------------------------------
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Proportion of patients with ADHF
developing AKI

Presentation Day 1 Day 2 Day 3 Day 4

Breidthardt et al . Crit Care 2012 and Haase M et al. Contrib Nephrol 2013
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Presentation Notes
This is data from a study looking at a few hundered folks admitted from the ER with ADHF – impoartantly one third of folks had AKI on presentation to the ER and another 50% develop it during the next 48 hours  - so importantly when talking about AKI it is an early phenomena in these aptietns 


CRS [: Outcomes Meta-Analysis

Risk/stagel ~ Studies/  Imury/stagel  Studies/  Loss/stae Studies/
Pafients Patients Patients

Moty 45(225-530) 16/53066 OST(631-1450) L6  2037(1319-3L48) 12855

05 09(06-13) 81630 2208155 T/4M  83BN-132) 7140
Wy 3SI(263-43) /17713 BILCH-I078) 9/384  IBAL(IATA-I0G) O/130M

Data are presented as risk ratio (9% CT) for mortality and weighted mean difference (93% C[) for LOS, AK] = AKI defined

by the RIFLE, AKIN or KDIGO classifications; WRE = AKI defined as worsening of renal function; RRT = AR defined as the use
of renal replacement therapy; Cl = confidence mferval,

Risk Ratios across stages

Weighted Mean Differences for LOS Cardiorenal Med 2016:6:116-128
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Myacyte hypertrophy

Myocyte dysfunction

1 Interstitial brosis | Systolic or diastolic dysfunction or both |

4 Capillary density

1T LV Mass

Elevated serum troponin levels Altered intracellular-renal hemodynamics Contributing factors

CKD-associated vascular changes DM + HTN+ Other CKD

Accelerated atherosclerosis Renal hypoperfusion

T Vascular stifness Decreased GFR

1 Smooth muscle density i Resistance to diuretics

Osteoblastic VSMC transformaticn Decreased perfusion Resistance to ANP/ENP

Intracellular- and extracellular calcification Na + H20 retention
Necrosis/apoptosis
Fibrosis

Predipitators

Acute on chronic

E Procedures
cardiac /
disease ___,,....--""—""”‘"“'"--
T b
Acute neuro-hormonal activation
SNS+RAS+Aldosterone+ Endothelin+ ADH+ renal vasoconstriction
Chronic neyrghormonal {adenosine) + prostaglandin dysregulation
1 SNS, RAS, Aldosterone . S
1 Vitamin D e e e oo 22
1 PTH Biomarkers
T BNP/NT-proBNP
1PO4 1 NGAL
il Testosteron
T KiM-1
S EPO TIL-18
: ::: u:i?:m Catalytic Iron
. S 1 Cystatin-C
Inciti 1 Creatinine
b Medical compliance Urine albumin
1 Sodium intake Others
Arrythmias activation ;
OSAS dysfunction
Added insul Adehasion molecules, 1 enzymatic activation, T oxidative stress

NSAIDS. TZDs McCullough et al. Contrib Neph 2013
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This is just a picture to remind you all of how complex these cardio renal interactions are – and that on some level, in my opinion supplying simple classification undermind the complexities – but whether we are talking about – whether we are talking about neuro-endocrine  - hemodynamics – and contributing factors like medications – pre-existing conditions etc… this is complex stuff


Table 1 Characteristics of patients included in the study by group
Intervention group Control group
n Mean £ SD n Mean % SD p
Age (years) 30 182 + 18 17 7142 £ 589 0.079
BMI {weigi'ltﬂ'reightll 28 2]15+49 15 291+ 45 0.316
Haemoglobin (g/dI} 30 106 + 0.87 17 10.7 £ 1.02 0.735
Haematocrit (%) 30 31.7 + 265 17 32.16 + 2.85 0.547
Plasmatic creatinine (mg/dl) 30 197 £ 0.73 17 161 £ 0.36 0.068
Creatinine clearance (24-h) (mlimin/1.73 m?) 30 3197 + 1334 17 475 + 874 <0.001
Albuminury (mg/24 h) 28 039 £ 0.58 16 0.86 £ 1.23 0.130
Ejection fraction (%) 29 48,20 + 16.28 17 4741 £ 117 0.862
Time of heart failure diagnosis (years) 30 503 £ 395 17 4,29 + 398 0.542
Angiotensin inhibitors treatment at admission
Angiotensin-converting-enzyme inhibitor (mg) {Enalapril) 18 83+57 6 58+ 20 0.494
Angiotensin receptor antagonists (mg) (Losartan) 12 56.2 £+ 356 1" 523 £ 26.1 0.928
n % n % p
Gender
Male 16 59.3% 11 40.7% 0.449
Female 14 70.0% 6 30.0%
NYHA Classification
I 5 62.5% 3 37.5% 0.736
[ 19 67.9% 9 32.1%
i 6 54.5% 5 45.5%
v - - - -
Diabetes
i No 18 69.2% 8 30.8% 0.3
Yes 12 57.1% 9 42.9%

Pita-Fernandez, S et.al. Int J Clin Pract. 2014:68:1231-1240



Table 2 Changes in the parameters studied during follow-up in the treatment and control groups

Intervention group Control group
1-3 months {-3 months
Admission  after discharge Relative ~ Admission  after discharge
Mean £ 5D  Mean + D p change (%) Mean+SD  Mean + 5D p Relative change (%)
Haemoglobin (g/d) 0609 115+11 <0001 8% 06+10 101416 019 4%
Haematocit (%} 17+18 M4 +3] <0001 86% 0429 N4 +47 022 -4%
o e (my/d) 19407 17404 0004  -151% 16404 15404 0269  -63%
(reatnine dearance {244} mlmin/1 73 ) 25+ 139 429+ 07 0001 3% $3+88 4174119 00%  -135%
\[{EEEME protein (mgydl) 31429 14119 0008 -575% 19129 31£59 0560  6.%
Homocysteine {mmovl) BAO0  BI+1] 045 16% 21+54 19486 108 -19.20%
Abuminury {mgf24 h) 043106 07412 031 5% 0609 07+12 0537 9.40%
Insulin (melfm]) B4+ 184 95+39 08  -8%  123+87 100+108 0137 1840%
Admission  After randomization  p Admission  After randomization  p
Angiotensin-Comverting-enzyme inhibitor (ma} {Enalepr) 83 +57  42+128 0047 58120  58+20 099
Angotersin receptor antagonists {mg) {Losartan) %2+3H6 81+ 178 0.08 AR ARIEED Y 099
0, standard deviation.

Pita-Fernandez, S et.al. Int J Clin Pract. 2014:68:1231-1240
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D Revisited: A SCr Response to ACE-I and Survival

100%—
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-]
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E
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O
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Figura 2. Adjusted curves grouped by randomization to enalaprl or placebo and subsequent eady worsening renal function (WHF) sta-
tuz in patients who did not discontinue or dose reducs the study drug in proximity to WRF. Eardy WREF was dafined as a 20% reduction
in glomearular fikration rate (GFR) from basaline to 14 days after randomization. Covariates wers adjustaed for the following: age; race;
gjection fraction; heart rate; diastolic blood pressure; New York Heart Association class; serum sodium level; estimated GFR; history of
diabetas, hypertension, stroke, or myocardial infarction; loop diuretic; potassium-sparing diuretic; digoxin; and g-blocker use.

Testani, Coca et al Circ Heart Fail 2011
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More recently jeff testani and the group at Yale – looked back at this primary data and looked at those who did and didn’t have WRF – which was defined as a 20% decrease in GFR within 14 days of starting on the ACE – and demonstrated that those who developed WRF on the placebo were at highest risk for death – while those who developed the appropriate bump in creatinine after ACE intiation were the most likely to survive 


Conclusions—These data support the notion that the mechanism underlying WRF is important in determining its
prognostic significance. Specifically, early WRF in the setting of ACE-I initiation appears to represent a benign event
that is not associated with a loss of benefit from continued ACE-I therapy.


Neprilysin:
 Entresto : Neutral Endopeptidase - Prevents degradation of
vaso-active peptides (e.g. natri-uretics, bradykinin,
adrenomedullin)
* Neprilysin-inhibition + ACE-l = lots of Angioedema
 Neprilysin-inhibition leads to less vaso-constriction, less
sodium retention and less maladaptive cardiac remodeling

 Supplies nice reduction of MAP — compared to ARB alone

A Placebo 100 mg LCZ696 20 mgvalsartan 200 mg LCZ696 160 mg valsartan 400 mg LCZ696 320 mg valsartan
o (n=57) (n=48) (n=55) (n=61) (n=49) (n=53) (n=54)
-2 —
= -4
= =
S E 6
Z ow
¢ 2
T g B84
| A
=
£ 2 10
2=
g5
5577
U & [ Mean ambulatory systolic blood pressure
s —14 Il Mean ambulatory diastolic blood pressure

16 |
8] Ruilope LM et al Lancet 2010
p value vs placebo NA  NA 0-0002 0.0066 0-0005 0Q-0002 <(-0001<0-0001 <(0-.0001 <0-0001 <0.0001 <0-0001 <0.0001 =0-0001
p value vs corresponding NA  MNA 070 0-40 MA MA 0-0108 054 MA A <0-0001 019 MNA MA

valsartan dose




Neprilysin Inhibition (PARADIGM)

8,442 subject with Class II, lll and IV HF (EF < 40%)
Randomized, Double-blind, International (Neprilysin+ARB vs. ACE)
Primary endpoint: CV death or CHF hospitalization

Stopped Early due to overwhelming benefit ....less adverse renal outcomes (p=NS for
drop in eGFR or new ESRD/RRT)

Number needed to treat 35 — to prevent all cause mortality

Table 2. Primary and Secondary Outcomes.*

Hazard Ratio

LCZ696 Enalapril or Difference
Outcome (N=4187) (N=4212) (95% ClI) P Value
Primary composite outcome — no. (%)
Death from cardiovascular causes or first 914 (21.8) 1117 (26.5) 0.80 (0.73-0.87) <0.001
hospitalization for worsening heart failure
Death from cardiovascular causes 558 (13.3) 693 (16.5) 0.80 (0.71-0.89) <0.001
First hospitalization for worsening heart failure 537 (12.8) 658 (15.6) 0.79 (0.71-0.89) <0.001
Secondary outcomes — no. (%)
Death from any cause 711 (17.0) 835 (19.8) 0.84 (0.76-0.93) <0.001
Change in KCCQ clinical summary score at 8 mo7 -2.99+0.36 -4.63+0.36 1.64 (0.63-2.65) 0.001
New-onset atrial fibrillationt 84 (3.1) 83 (3.1) 0.97 (0.72-1.31) 0.83
Decline in renal function§ 94 (2.2) 108 (2.6) 0.86 (0.65-1.13) 0.28

N ENGL ) MED 371,11 NEJM.ORG SEPTEMEER 11, 2014
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Transitioning from ACE as a therapy for ADHF there is a newer agent – that was published last year in  NEJM in a trial that compared the performance of Nephrilysin  which includes a novel inhibitor and ARB vs ACE alone – you can see that there was improved outcomes from hospitalization to death to compostise – as well as – no difference in changes in renal function 

A decline in renal function was defined as end-stage renal disease or a decrease of 50% or more in the estimated glomerular filtration rate
(eGFR) from the value at randomization or a decrease in the eGFR of more than 30 ml per minute per 1.73 m2, to less than 60 ml per minute
per 1.73 m2.




We compared the angiotensin receptor–neprilysin inhibitor LCZ696 with enalapril in patients who had heart failure with a reduced ejection fraction. In previous studies, 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 addition 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 followup 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 hospitalization 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 proportions of patients with hypotension and nonserious angioedema but lower proportions with renal impairment, hyperkalemia, and cough than the enalapril group. Conclusions LCZ696 was superior to enalapril in reducing the risks of death and of hospitalization
for heart failure. (Funded by Novartis; PARADIGM-HF ClinicalTrials.gov number,
NCT01035255.)
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Spironolactone: Similar Effect
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Morales and colleagues prospectively followed 87 subjects with proteinuric kidney disease (greater than 1 gram/day) who were started on 25 mg of oral spironolactone. (13) They demonstrated that on average there was a 5.1 ml/min/1.73m2 decline in eGFR over the first month but more importantly that the initial fall in eGFR predicted a more stable long-term renal course. Those in the first tertile of GFR decline upon spironolactone initiation (the largest decline from baseline) had higher better renal function (a mean difference of 4.8 ml/min/1.73m2) after 12 months compared to those with the smallest change in GFR post-spironolactone initiation. (13) 


MAJOR SUMMARY POINTS

The kidney’s response to RAAS blockade
serves as a stress test of its hemodynamic
Integrity

Injured and failing kidneys are less likely to
be able to mount the appropriate physiologic
response

Larger increases in SCr (>30%) due to RAAS
are a signal for morbidity / mortality

Novel way to ascertain renal reserve capacity




Total Mortality

Dose of Diuretics and ACE and Mortality
= » 1153 pts advanced CHF

Group Diuretic dose ACE inhibitor dose

High ............. Low n=240 o POSt'HOC

i; High ............ High  n=160 .. .
"l et e o PRAISE — Amlodipine trial
e Furosemide (mg) 170 vs 60
| A e Bumetanide (mg) 4.7 vs 1.3
= S i » Metolazone (%-use) 25 vs
I A 11
I - B « Captopril (mg) 153 vs 46
. AR e Enalapril (mg) 27 vs 7

; _, e ‘ o Lisinopril (mg) 26 vs. 7.8

 High dose diuretics and
Chi-square = 33.83 use of metolazone were
S Independently associated
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In building on the survival benefit from ACE – this is a nearly 1200 subject post-hoc analysis that retrospectively – looking at those on high doses of diuretics  they were more likely to die compared to those on lower doses of diuretics – and that higher doses of ACE – were protective – and importantly higher doses of metolazone where assosciated with increased mortality. One of the first studies to show the importance of diuretic resistance 

Conclusions The independent association of high diuretic doses with mortality suggests that diuretic resistance
should be considered an indicator of prognosis in patients with chronic CHF. These retrospective observations do not establish
harm or rule out a long-term benefit of diuretics in CHF, because selection bias may entirely explain the relation of
prescribed therapy to death.


Continuous versus bolus intermittent loop

diuretic infusion in acutely decompensated heart
failure: a prospective randomized trial

Alberto Palazzuoli'”, Marco Pellegrini', Gaetano Ruocco', Giuseppe Martini', Beatrice Franci',
Maria Stella Campagna’, Marilyn Gillernan’, Ranuccio Nuti', Peter A McCullough? and Claudio Ronco?

Table 2 Comparison of biochemical measures and urine

output after the randomized treatment period of
approximately 120 h

1.0

Continuous infusion Bolus P-value

Urine output/24 h (mL) 2295775 2090421 <0002

Serum creatinine (mg/dl) 1./8 0.6 134035 <0001 {8

eGFR (mL/min/1.73 m?) 406+ 10.5 504114 <001

BUN (mg/dl) 100 £60 69+ 31 <002

BNP (pg/mL]} 723 =497 822 £548 <005 ﬁﬂms
Serum sodium (mEg/L) 138+ 4 135+ 16 NS T a BOls  eeeeeeenn
ISerum potassium (mEg/L) I6+08 40+07 <004 I 5

Results are presented as mean + 5D. eGFR, estimated glomerular filtration rate; 3

BUN, blood urea nitrogen; BMP, B-type natriuretic peptide; NS, not significant. 0 % p ;Dnm

Table 4 Secondary endpoints in the continuous infusion

versus bolus arm

Increased risk of death or

Continuous infusion  Bolus  P-value 034 re-hospitalization W|th

| Acute kidney injury 22% 15% 030 | . .

Hypertonic saline soluton 33% 18% 0.01 continuous dOSIng'

Inotropes infusion 35% 23% 0.02 004

Length of hospital 14+5 11+5 <0.03 | | :

s@y (days), mean = 5SD Kl 100 140
|_Death or rehospitalization 58% 23% 0001 | Days

Weight loss (kg), mean £ 5D -41+19 -35+24 023

Palazzuoli et al. Critical Care 2014, 188134
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In this prospective  randomized open label double blind studying comparing IV vs gtt – in a since center of roughly 50 patients 

BUN and Creatinine / eGFR  were both higher in the  gtt group – who were also at high risk for AKI and death and readmit ….


Worsening Renal Function in Acute
Heart Failure Patients Undergoing
Aggressive Diuresis NOT Associated
with Tubular Injury




Consort Design and Flow of Study

Enrolled in ROSE
(=360

Basealine and T2rw
cystatin C nol available

(n=S1)
z
g Assessad baseline and
T endpoint GFR
1 (n=309)
]
i
g Baseline and 72hr NGAL,
= MNAG, or KIM-1 not
z — available
2 (n=24)
3
B
g Assessed baseline and
endpoint renal injury
biomarkers
{n=285)

Did not receaive IV
diuretic (n=2)

Treated with IV diuretic
(n=283)




Baseline Characteristics of the Study Population

Characteristics Study Cohort WRF No WRF P
(N=283) (N=60) (N=223)

Demographics
Age, years 70 (62,79) 73 (63,82) 69 (62,79) 0.14
Male sex, % 75 73 75 0.81
White, % 76 83 74 0.13

Clinical Variables
SBP, mmHg [14 (103,126) 119 (109,134) | 113 (102,125) 0.02*
Edema 22+, % 71 77 69 0.26
Orthopnea, % 89 95 88 0.13
JVP 28 cm H:0, % 96 97 95 (.68
Rales, % 55 60 54 0.38
HF Hospitalization, % 67 61 69 0.25
LVEF % 33(20,51) 34 (25,53) 30 (20,51) 0.40
LVEF <50%, % 71 75 70 043
[HD, % 58 65 57 0.24
DM II, % 55 58 54 0.57
AF/AFL, % 58 63 57 0.34
ICD, % 45 37 47 0.15

Ahmad T et.al. Circulation Jan 2018 10.1161/CIRCULATIONAHA.117.030112




Baseline and 72 hour Biomarkers of Kidney Tubular
Injury According to Cystatin-C based WRF Status
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CONSENSUS ON DIURETICS

 Comparisons between intravenous bolus
and continuous infusion revealed no clear
differences in outcomes such as weight loss,
urine output, or change in renal function.

* Perhaps a signal for more harm with continuous
but hard to decipher a true difference

« Combination of diuretics may lead to increased
UOP but also increased risk of hypoNa+




CONCLUSIONS

Cardio-Renal Interactions are Complex

Response to RAAS may predict outcomes in the setting
of CHF.

Large increases >0.3 mg/dl in creatinine acutely are
associated with higher mortality in HefRef hospitalized
patients but not in other settings. The increased
creatinine is a marker of underlying poor renal reserve.

The Role Diuretic Dosing and RAS use in CRS 1is
Increasingly clearer-better to protocolized intermittent
diuretic dosing

Clear benefits of ARB/Neprilysin combo over RAS
blockade.
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