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Hospital discharges for HF by Hospital discharges for HF by 
age: 1990 vs 2000age: 1990 vs 2000

↑↑53%53%
↑↑42%42%

↑↑32%32%

↑↑84%84%
↑↑44%44%

↑↑44%44%



  

Natural History of Chronic and Natural History of Chronic and 
Acute Heart FailureAcute Heart Failure

Initial phaseInitial phase Last yearLast year

Normal heartNormal heart Chronic heart failureChronic heart failure
5 million in the US5 million in the US

10 million in Europe10 million in Europe

DeathDeath

Initial Initial 
myocardial myocardial 

injuryinjury

First ADHF episode:First ADHF episode:
Pulmonary edemaPulmonary edema

ER admissionER admission

Later ADHF episodes:Later ADHF episodes:
Rescue therapyRescue therapy
ICU admissionICU admission

What if fluid overload What if fluid overload 
causes progressive HF?causes progressive HF?

Gheorghiade M. Am J Cardiol. 2005;96(suppl 6A):1-4G.Gheorghiade M. Am J Cardiol. 2005;96(suppl 6A):1-4G.
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Presenting clinical profiles.

Pang P S et al. Eur Heart J 2010;31:784-793
.

1. Обемно обременяване
2. Преразпределение на течностите
3. Силно намален МСО
4. Комбинация от   МСО и застой
5. Проинфламаторни механизми



  

50/50 %

15-20%

80 %
10% рефрактерна СН

JACC, 2009;53:557



  S. Raman, JACC 2010;55:91



  



  



  
Neubauer S, NEJM 2007; 356:1140



  
Copyright restrictions may apply.

Fonarow, G. C. et al. JAMAFonarow, G. C. et al. JAMA
  2005;293:572-580.2005;293:572-580.

Predictors 
of In-

Hospital 
Mortality



  

In-hospital mortality rates by admission systolic blood pressure deciles (n = 48 567).

Pang P S et al. Eur Heart J 2010;31:784-793

Published on behalf of the European Society of Cardiology. All rights reserved. © 
The Author 2010. For permissions please email: 
journals.permissions@oxfordjournals.org.



  

Mechanism of Worsening HF Mechanism of Worsening HF 
with Renal Dysfunctionwith Renal Dysfunction

Renal dysfunction

(Schrier RW.  JACC 
2006;47:1-8)



  



  (de Silva, R. et al. Eur Heart J 2006 27:569-581)(de Silva, R. et al. Eur Heart J 2006 27:569-581)

Baseline Renal Dysfunction and Worsening Renal Function 
(WRF) are Additive in Predicting Mortality in HF Patients

sCreatinine       ≤1.2          1.2-2.0          ≥2.0           ≤1.2          1.2-2.0          ≥2.0
WRF (>0.3mg/dL)     no     no          no              yes yes         yes

And a fall in sCr of >
0.3 mg/dL was 
associated with 
improved mortality

Predictors of WRF were thiazide
diuretics, increased BUN, and 
vascular disease



  

Heart Failure Risk Scoring SystemHeart Failure Risk Scoring System

Lee, D. S. et al. JAMA 2003;290:2581-2587.



  
Lee, D. S. et al. JAMA 2003;290:2581-2587.

Mortality Rates in Acutely Decompensated 
Heart Failure by Risk Score



  



  

Застой в покойЗастой в покой

Ниска Ниска 
перфузия перфузия 
в покойв покой

Топли и Топли и 
сухисухи

Топли и Топли и 
влажнивлажни

Студени и Студени и 
влажнивлажни

Признаци на Признаци на 
застойзастой::
ОртопнеяОртопнея
Астма кардиалеАстма кардиале
Шиен венозен Шиен венозен 
застойзастой
Т3Т3
ХепатомегалияХепатомегалия
ОтоциОтоци
ХриповеХрипове
Хепато-югуларенХепато-югуларен
рефлуксрефлукс

Клинични белези за хипоперфузияКлинични белези за хипоперфузия::
Ниско пулсово наляганеНиско пулсово налягане Студени крайнициСтудени крайници
СънливостСънливост Хипотония при  Хипотония при  ACE ACE инхибиторинхибитор
Нисък серумен Нисък серумен NaNa Бъбречна/чернодробна дисфункцияБъбречна/чернодробна дисфункция

НЕНЕ

НЕНЕ ДАДА

ДАДА
Студени Студени 
и сухии сухи

Клиничен профил на ХСНКлиничен профил на ХСН

ПоПо Warner Stevenson Warner Stevenson



  

СухиСухи
10%10%

ВлажниВлажни
90%90%

ТоплиТопли

СтудениСтудени

PCWP ~25 mmHgPCWP ~25 mmHg
CI ~1.8 L/min/mCI ~1.8 L/min/m22

Хл
ад

ки
Хл

ад
ки

Клиничен профил на болните с ХСНКлиничен профил на болните с ХСН



  

00 66 1212 1818 2424
MonthsMonths

00

1010

2020

3030

4040

5050

6060
Total Mortality Risk%Total Mortality Risk%

199199

257257

PCW > 16 mmHgPCW > 16 mmHg

PCW PCW << 16 mmHg 16 mmHg

P=0.001P=0.001

00 66 1212 1818 2424
MonthsMonths

00

1010

2020

3030

4040

5050

6060
Total Mortality Risk%Total Mortality Risk%

236236

220220

Cardiac Index > 2.6 L/min-MCardiac Index > 2.6 L/min-M22  

Cardiac Index Cardiac Index << 2.6 L/min/M 2.6 L/min/M22  

Early Response of PCW but not CI Predicts Early Response of PCW but not CI Predicts 
Subsequent Mortality in Advanced Heart FailureSubsequent Mortality in Advanced Heart Failure

Final hemodynamic measurement in 456 advanced HF patients after tailored vasodilator therapy Final hemodynamic measurement in 456 advanced HF patients after tailored vasodilator therapy 

P=NSP=NS

(Fonarow G Circulation 1994;90:I-488)



  

Is the Swan-Ganz Catheter Useful in the Is the Swan-Ganz Catheter Useful in the 
Patient with Acute Decompensated HF?Patient with Acute Decompensated HF?

(Stevenson, et al.  JAMA 2005;294:1625-1633)(Stevenson, et al.  JAMA 2005;294:1625-1633)

NO



  



  

Утвърдени и експериментални медикаменти за Утвърдени и експериментални медикаменти за 
лечение на остра сърдечна недостатъчностлечение на остра сърдечна недостатъчност

Утвърдени медикаментиУтвърдени медикаменти  Експериментални Експериментални 
медикаментимедикаменти  

СН при нормално – СН при нормално – 
високо САНвисоко САН

1. 1. ДиуретициДиуретици
2. 2. Вазодилататори Вазодилататори 

НитроглицеринНитроглицерин
НитропрусидНитропрусид
НесиритидНесиритид

3. 3. АСЕ инхибиториАСЕ инхибитори

1. 1. Антагонисти на Антагонисти на 
вазопресинвазопресин

2. 2. Антагонисти на Антагонисти на 
аденозинаденозин

3. 3. Антагонисти на Антагонисти на 
ендотелинендотелин

4. 4. УларитидУларитид

СН при нормално – ниско СН при нормално – ниско 
САНСАН  

1. 1. ЛевосименданЛевосимендан
2. 2. ДобутаминДобутамин
3. 3. ДопаминДопамин
4. 4. МилринонМилринон
5. 5. ДигоксинДигоксин  

1. 1. Активатори на миозинаАктиватори на миозина
2. 2. Метаболитни Метаболитни 

модулаторимодулатори
3. 3. ИстароксимИстароксим  



  



  

Comprehensive assessment and cardiac reconstruction.

Pang P S et al. Eur Heart J 2010;31:784-793



  Nava S et al., Lancet2009;374: 250



  

Diuretic Optimization Diuretic Optimization 
Strategies Evaluation in Strategies Evaluation in 
Acute Heart Failure (DOSE)Acute Heart Failure (DOSE)

G. Michael Felker, MD, MHS, FACCG. Michael Felker, MD, MHS, FACC
Christopher M. O’Connor, MD, FACCChristopher M. O’Connor, MD, FACC

on behalf of theon behalf of the

NHLBI Heart Failure Clinical Research NetworkNHLBI Heart Failure Clinical Research Network



  

Acute Heart Failure (1 symptom AND 1 sign)
Home diuretics dose ≥ 80 mg and ≤240 mg furosemide

<24 hours after admission

2x2 factorial randomization

High Dose (2.5x oral)
Continuous infusion

48 hours

1) Change to oral
2) continue current dose
3) 50% increase in dose

Co-Primary endpoints: 
Change in creatinine from baseline to 72 hours
PGA VAS area under curve over 72 hours

Low Dose (1x oral)
Continuous infusion

High Dose (2.5x oral)
Q12 IV bolus

Low Dose (1 x oral)
Q12 IV bolus

72 hours

Study DesignStudy Design



  

Baseline Characteristics (1)Baseline Characteristics (1)
Characteristic N = 308

Age, yrs (mean, SD) 66 (13.6)

Male, % (N) 73% (226)

Race, % white, (N) 72% (222)

Baseline furosemide dose, mg/day, mean (SD) 130.6 (51.7)

Ejection fraction, %, mean (SD) 35 (18)

Prior HF hosp in last 12 mos, % (N) 74% (225)

Ischemic etiology, % (N) 57% (176)

Atrial fibrillation or flutter, % (N) 53% (162)

Diabetes mellitus, % (N) 51% (158)



  

Baseline Characteristics (2)Baseline Characteristics (2)
Characteristic N = 308

ACE or ARB, %, (N) 64% (197)

Beta blocker, % (N) 83% (256)

Aldosterone antagonist % (N) 28% (86)

Systolic blood pressure, mg,  mean (SD) 119 (20)

Heart rate, beats/min, mean (SD) 78 (16)

Jugular venous pulse > 8 cm H20, % (N) 91% (267)

Rales, % (N) 58% (178)

Sodium, mg/dL, mean (SD) 138 (4)

Creatinine, mg/dL, mean (SD) 1.6 (0.5)

NT-proBNP, pg/mL, mean (SD) 7439 (7319)



  

Change in Creatinine at 72 hoursChange in Creatinine at 72 hours

     Q12 Continuous

p = 0.45      p = 0.21
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Changes in NTproBNPChanges in NTproBNP

Q12 vs. Continuous Low vs. High

P = 0.44 P = 0.53 P = 0.54 P = 0.06 P = 0.10 P = 0.98



  

Changes in Cystatin CChanges in Cystatin C

Q12 vs. Continuous Low vs. High

P = 0.11 P = 0.38 P = 0.53 P = 0.23 P = 0.38 P = 0.96



  

Proportion with Worsening Renal Proportion with Worsening Renal 
Function:Function:
 High vs. Low High vs. Low
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ConclusionsConclusions

 There was no statistically significant There was no statistically significant 
difference in global symptom relief or difference in global symptom relief or 
change in renal function at 72 hours for change in renal function at 72 hours for 
either:either:
– Intermittent bolus vs. continuous infusionIntermittent bolus vs. continuous infusion
– Low intensification vs. high intensificationLow intensification vs. high intensification



  

Structure and Cleavage of proBNPStructure and Cleavage of proBNP

T ½ = 2  hours T ½ = 22 minutes

Both digested by NEPs and cleared renally



  

BNP is Increased with HF and BNP is Increased with HF and 
Systolic or Diastolic DysfunctionSystolic or Diastolic Dysfunction

Maisel AS, et al. JACC 2003;41:2010Maisel AS, et al. JACC 2003;41:2010



  

BNP on admission is a poor BNP on admission is a poor 
predictor of PCWpredictor of PCW

(Forfia PR, et al.  J Am Cardiol 2005;45:1667-71)(Forfia PR, et al.  J Am Cardiol 2005;45:1667-71)



  

BNP Levels Pre-discharge Predict BNP Levels Pre-discharge Predict 
Mortality and ReadmisssionMortality and Readmisssion

(Logeart D, et al.  JACC 20042;40:976-82)(Logeart D, et al.  JACC 20042;40:976-82)



  



  



  



  

A Phase III, multicenter, randomized, double-blind, placebo-A Phase III, multicenter, randomized, double-blind, placebo-
controlled study to assess the efficacy and safety of serelaxin, in controlled study to assess the efficacy and safety of serelaxin, in 
addition to standard therapy, in subjects hospitalized for AHFaddition to standard therapy, in subjects hospitalized for AHF

Post-discharge evaluation period

Placebo (n=580)

Serelaxin 30 µg/kg/d (n=581)

0 6 12 24 48 h  5 d 14 d 60 d 180 d

48 h study drug 
infusion (i.v.) period

‡Standard HF therapy permitted at physician’s discretion
AHF=acute heart failure; BP=blood pressure; d=day; h=hour; i.v.=intravenous; 
RELAX-AHF=RELAXin in Acute Heart Failure
Teerlink et al. Lancet 2013;381:29–39; Ponikowski et al. Am Heart J 2012;163:149–55.e1

In addition to standard HF therapy‡

Screening

Double-blind randomized treatment period

Screening occurred after 
≥40 mg i.v. furosemide

Presentation <16 h

Randomized:
1,161 patients hospitalized with 
AHF, normal to elevated BP and 

mild-to-moderate renal impairment



  

 In the pre-specified safety analysis, serelaxin treatment was associated In the pre-specified safety analysis, serelaxin treatment was associated 
with a significant reduction in all-cause mortality at Day 180 (p=0.02; with a significant reduction in all-cause mortality at Day 180 (p=0.02; 
NNT=25)NNT=25)

 A A post-hocpost-hoc sensitivity analysis in the ITT population demonstrated a 37%  sensitivity analysis in the ITT population demonstrated a 37% 
hazard reduction for all-cause mortality with serelaxin compared with hazard reduction for all-cause mortality with serelaxin compared with 
placebo (p=0.02)placebo (p=0.02)

Kaplan-Meier plot of all-cause death through Day 180 (ITT population)

AHF=acute heart failure; CI=confidence interval; HR=hazard ratio; ITT=intention-to-treat
RELAX-AHF=RELAXin in Acute Heart Failure; NNT=number needed to treat
Teerlink et al. Lancet 2013;381:29–39
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Placebo

Serelaxin

Placebo: 65 deaths (11.3%)
Serelaxin: 42 deaths (7.3%)
HR 0.63 (95% CI 0.43, 0.93)
p=0.02



  

Before I came Before I came 
here I was here I was 
confused about confused about 
this subject.  this subject.  
Having listened to Having listened to 
your lecture I am your lecture I am 
still confused.  But still confused.  But 
on a higher level.on a higher level.

-Enrico Fermi-Enrico Fermi
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