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Prognostically proven therapies:

Enhancing survival and independence in systolic heart failure
ACE inhibitors

Beta blockers Combine thefirst 2 usable agents

All receptor antagonists
Spironolactone

Referral for assessment for:
Revascularisation
Resynchronisation
(Defibrillator implantation)

Exercise training

The landmark trial of
ACE in advanced CHF
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ACEi save lives
proven over and over ...
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Clinical Investigation and Reports

Comparative Effects of Low and High Doses of the
Angiotensin-Converting Enzyme Inhibitor, Lisinopril, on
Morbidity and Mortality in Chronic Heart Failure

Milton Packer, MD; Philip A. Poole-Wilson, MD; Paul W. Amstrong, MD; Joha G.F. Cleland, MD,
John D. Horowitz, MD; Barry M. Massic, MD: Lars Rydén, MD; Knstian Thygesen, MD
Barry F. Uretsky, MD; on behalf of the ATLAS Study Group®

Background—Angiotensin-converting enzyme (ACE) inhibitors are generally prescribed by physicians in doses lower than
the large doses that have been shown fo reduce morbidity and mortality in patients with heart failure. It is unclear,
however, if low doses and high doses of ACE inhibitors have similar benefits

Methods and Results—We randomly assigned 3164 patients with New York Heart Association class II to IV heart failure

to double-blind treatment with either low doses (25 o 5.0 mg daily, n—1596) or high
doses (323 to 35 mg daily, n=1568) of the ACE mhibitor, lisinopril, for 39 to 58 menths, while background therapy
for heart failure was continmed. When compared with the low-dose group. patients in the high-dose group had a
nonsignificant 8% lower risk of death (P=0.128) but a significant 12% lower risk of death or hospitalization for any
reason (P=0.002) and 24% fewer hospitalizations for heart failure (P=0.002). Dizziness and renal insufficiency was
observed more frequently in the high-dose group, but the 2 groups were similar in the number of patients requiring
discontinuation of the study medication
nelusions—These findings indicate that patients with heart failure should not generally be maintained on very low doses
of an ACE inhibitor (unless these are the only doses that can be tolerated) and suggest that the difference in efficacy
berween intermediate and high doses of an ACE inhibitor (if any) is likely to be very small (Circulation.
1999;100:2312-2318.)
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TABLE 2. Effect of Treatment on Major Clinical Events

Low-Dose _High-Dose

Hazard Ratio

All-cause mortality 717 (44.9)
Cardiovascular mortality 641(40.2)
All-cause mortality-+hospitalization for any reason 1338 (83.8)
All-cause mortality+hospitalization for cardiovascular reason 1182 (74.1)
All-cause mortality-+hospitalization for heart failure” 964 (60.4)
[ ality i for reason 1161 (72.7)

Fatal and nonfatal myocardial infaretion-+hospitalization for 224 (14.0)
unstable angina

092 (0.82-1.03)
080(0.81-1.01
082 (0.£2-0.08)
092 (0.84-0.99)
0385 (0.78-0.93)
091 (0.84-0.99)
092 (0.76-1.11)

Higher doselisinopril (32.5-35 mg vs ~2.5-5mg / day)

gives ~10% lower event rate

Thisis statistically significant for frequent events

(i.e. when hospitalisation isincluded)
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Angiotensin-Converting Enzyme

Inhibitor-Associated Elevations in Serum Creatinine

Is This a Cause for Concern?

George L. Bakris, MD; Matthew B. Weir, MD

ACEl or ARB
Started

I

Creatinine, pmol/l

Figure 1. Possible changes in serum creatinine levels in indit
normal renal function with volume depletion, heart failure, or bilateral renal

artery stenosis started on therapy with an angiotensin-converti 4
r (ARB) (A); individuals with

inhibitor (ACEI) or angiotensin re

duals with

enzyme

abnormal renal function started on therapy with an ACEI or ARB, without
conditions noted in case A (B); and individuals with normal renal function

started on therapy with an ACEI or ARB (C).

ACE inhibitors

Licensed ACET

Captopril
Cilazapril*
Enalapril
Fosinopril*
Lisinopril
Perindopril*
Quinapril*
Ramipril

Starting dose (mg)

6.25 three times daily
0.5 once daily

2.5 twice daily

10 once daily

2.5-5.0 once daily
2.0 once daily
2.5-5.0 once daily
2.5 once daily

Target dose (mg)

50-100 three times daily

1-2.5 once daily
10-20 twice daily
40 once daily
30-35 once daily
4 once daily
10-20 once daily

5 twice daily or 10 once daily

Angiotensin-Converting Enzyme
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Is This a Cause for Concern?

Gearge L. Bakris, MD; Matthew B. Weir, MD

Backgrounel: Reducing the actions of the renin-
angiotensin-aldostersne syst

nhibitors (ACELS
thy progression in patients with or without disbtcs, Post
hac analyses of many AC triaks demon-

N = 1102)_Stty-four percent of these individuals (7
1102) had renal function data at both less than & menths
and at the end of the s dy

strate the greatest slowing of renal disease progression
In patients with the greatest degree of renal nsuffi-
il

initiation. However, many
to use ACEs or angiotensin recepior blockers in pa-
uff ar fear that cither serom

i or potasstum levels will ise

Objective: To determine i limi reduction in

extsting renal insufficiency manifested an
GFRarise in semm creatinine, or both. Those
CEl with a

either glomerular o
rum creatinine levels, associated with ACEl or angioten-
Sin receptor blocker use, Tesults i long-tem protection
against decline in renal function in patisnts with renal
insufficieney

Miethods: We reviewed 12 randomized linical trials that
donamong patients with

v wl g
tes or systolic heart failure. A
lovs-up for all studies was 3 years. T
inthe coniextof char -
els or GFR in the group randemized to an ACEL

follawing randos
men that containzd an ACEL

Conclusions: A strong association cxists between

tthin the first 2 months of ACEL therapy
erm preservation of renal fnction. This

of greater than 124 pmollL (1.4 mg/dL). Thus,
drawal of an ACE] h patients should oceur only
hyperkalemia d

3.6 mmol. or g

Arch Intern Med. 2000;160:685-593

Long-term Outcome of Renal Function in Clinical Trials in Persons With Renal Disease: Impact of ACEI Therapy*

A Renal Function$

Duration of Achieved
Study Nt Follow-up. y MAP, mm Hy <6mo Trial End
Diabetic subjects
Captopril Trial” 207 3 105 ? -0.45 (Cr clear)
Bakris et al 18 5 9% -0.47 (GFR)§ -0.02 (Cr clear)
Leboyitz et al'® 28 3 104 ? -63 (GFR)
Nielsen et al* 2 3 112 -3.97 (GFR)§ -7.1 (GFR)
Bjorck etal'® 40 22 102 -38 (6FR) -2 (GFR)
Nondiabetic subjects
AIPRITrial® 300 3 100 426 (Cn) +31 (1)
REIN Trial" 78 35 106 ? -6.3 (GFR)
Zuccheli et a'” 3 ? ~0.04 (Cr Clear)
Hannedouche et al* 3 ? -4.8 (GFR)
MDRD Trial® 3 -5.7 (6FR) -38 (GFR)

Ihle et al"
Kamper et al"®

-14.4 (GFR)
-0.42 (GFR)
-3 (GFR)

-2.9 (GFR)
-0.7 (GFR)
-2.4 (GFR)




Conclusions: A strong association exists between
acute increases in serum creatinine of up to 30% that
stabilize within the first 2 months of ACEI therapy
and long-term preservation of renal function. This
relationship holds for persons with creatinine values
of greater than 124 pmol/L (>1.4 mg/dL). Thus, with-

drawal of an ACEI in such patients should occur only
when the rise in creatinine exceeds 30% above base-
line within the first 2 months of ACEI initiation, or
hyperkalemia develops, ie, serum potassium level of
5.6 mmol/L or greater.

ACEI problems

Renal artery stenosis
Renal failure
Hyperkalemia
Hypotension

Cough

AII initially supressed by ACEi
but soon “escapes”

15

Plasma A ll

Hours post dose

« Trandolapril 8 mg QD in 7 healthy subjects for 10 da  ys
« All levels higher on day 10 than on day 1

— Non-ACE proteases, especially chymase

— Mass effect (constant A 1I/Al ratio)

*P < 0.05 vs Day 1
Mooser V, et al. J Cardiovasc Pharmacol. 1990;15:276-282

ACE inhibitors

Key trials demonstrating survival benefit
CONSENSUS - late HF
V-HeFT II - mild/moderate
ISIS-4 - early HF after MI
Main difference between class members
is half-life
Dose-limiting side effects are
Hypotension (if symptomatic)
Rising creatinine (N.B. renal artery stenosis)
<30% rise is acceptable, don't stop

Other side effect, in some: Cough
Start early, titrate up

AII promotes
renal tubule sodium reabsorption

Interstitium Cell Lumen

t Interstitial fluid osmotic
pressure

1 Interstitial fluid hydraulic
pressure

Hall. 7Am S




AII antagonists
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AIIRA:
Beneficial in patients who
“can’t take an ACE inhibitor”

CHARM-Added study

Clinical Investigation and Reports

Comparative Effects of Low and High Doses of the
Angiotensin-Converting Enzyme Inhibitor, Lisinopril, on
Morbidity and Mortality in Chronic Heart Failure
Milton Packer. MD: Philip A. Poole-Wilson. MD: Paul W. Armstreng. MD: John G.F. Cleland, MD:

John D. Horowitz, MD; Barry M. Massic, MD: Lars Rydén, MD; Knstian Thygesen, MD
Barry F. Uretsky, MD; on behalf of the ATLAS Study Group®

Background—Angiotensin-converting enzyme (ACE) inhibitors are generally prescribed
the large doses that have been shown fo reduce morbi
however, if low doses and high doses of ACE inhibitor

Methods and Results—W
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mly assigned 3164 patients with New York Heart Association class Il to IV heart failure

o double-blind treatment with either low doses (2.5 to 5.0 mg daily, n—1596) or high

doses (32.5 to 35 mg daily, n=1568) of the ACE inhibitor, lisinopril, for 39 to 58 months, while backgrouad therapy
for heart failure was contimued. When compared with the low-dose zroup. patients in the high-dose group had a
nonsignificant 8% lower risk of death (P=0.128) but a significant 12% lower risk of death or hospitalization for any
teason (P=0.002) and 24% fewer hospitalizations for heart failure (P=0.002). Dizziness and renal insufficiency was
observed more frequently in the high-dose group. but the 2 groups were similar in the number of patients requiring
discontinuation of the study medication

Conclusions—These findings indicate that pafients with heart failure should not generally be maintained on very low doses
of an ACE inhibitor (ualess these are the only doses that can be tolerated) aad suggest that the difference in efficacy
between intermediate and high doses of an ACE inhibitor (if any) is likely to be very small (Circulation.
1999;100:2312.2318)
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ACEi (captopril)
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AIIRA (valsartan) may confer
additional benefit

in patients already on ACEi

Significant improvements in vaIHeFT StUdy

+ heart failure hospitalisations (by 27%)
+ NYHA functional class,

* ejection fraction,

* signs and symptoms, and

+ quality of life.

Mortality showed no significant difference (19.7% vs 19.4%).

TABLE 2. Effect of Treatment on Major Clinical Events

Low-Dose High-Dose Hazard Ratio P
All-cause mortality 717(449)  666(d25) 092(0.82-103) 0128
Cardiovascular mortality 641(402)  583(37.2) _0.90(0.81-1.01
All-cause mortality-+hospitalization for any reason 1330(238)  1250(707) [ 0.88(0.82-0.06)
All-cause mortality+hospitalization for cardiovascular reason 1182(741)  M15@) | 092 (0.04-0.99)
All-cause mortality-+hospitalization for heart failure® 064 (604)  864(55.1) | 0.85(0.78-093)
C: rtality i for reason 1161 72.7) 1088 (69.4) \_0.91(0.84-0.99)
Fatal and nonfatal myocardial infarction +hospitalization for 224(140)  207(132) 092 (0.76-1.11) 0374

unstable angina

Higher doselisinopril (32.5-35 mg vs ~2.5-5mg / day)
gives ~10% lower event rate

Thisis statisticaly significant for frequent events
(i.e. when hospitalisation isincluded)



Early beta blocker work:
BHAT, beta blocker heart attack trial
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A randomized trial of propranolol in patients
with acute myocardial infarction. |. Mortality
resules. JAMA. 1982:247:1707-1714.

Table 4 Most Freguent Adverse

Heactions *
. PLACEER  CARVEDILOL
Carvedilol REACTIN M= pi=ee Metoprolol CR/XL
o 1) (MERIT-HF)
I 233 (33)
93 (23) 177
101 (25) 150 (22)
Ubper respiratory tract in- T4 (19) 133 (19)

T 1L (16)

Chest pain E1¢15y 104 (15
Hyperglyeemia 34 (%) 88 (13)
Diamhsa 24 (6) 83 (1)
Increase in weight 30 (83 7110y
Cough 40 (10} 58 (3
Pain 33 () 62 ()
Headache 30 (83 57 (5
Mausea 12 (5) 60 ()
Hypotension 15 (4) 60 (5
Asthenia 27 (7 48 ()
Bradycardia 4010 65 ()
‘Worsening renal functien 20 (5) 46 (1)
Vorniting 12 05 46 (T

HPatients Tay have hag MOTe thah OTe advelse Teaction

Bisoprolol
(CIBIS 1I)

Clinical Challenge
Bisoprolol Beta blockers and low blood pressure
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When is blood pressure too low to start beta blockade?
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Heart Failure

Influence of Pretreatment Systolic Blood
Pressure on the Effect of Carvedilol in
Patients With Severe Chronic Heart Failure

The Carvedilol Prospective Randomized
Cumulative Survival (COPERNICUS) Study

Jean L. Rouleau, MD. Elen B, Roccker, PHD.t Michal Tenders, MD.# Paul Mohacsi, MD.S

Henry Krum, MD,| Hugo A. Katus, MD,{ Michael B. Fowler, MD# Andrew J. S. Coats, MD,

Alin Castmgnc, MD,f1 Armin Scherhag, MD ¥ Terry L. Holcslaw, PHD,S6 Milon Packer, MD,'!

for the COPERNICUS Study Group

Montreal, Canada; Madison, Wisconsin; Katowice, Poland: Bern and Basel, Switxerland; Prabran, Victoria, and
Sydney, Australia; Heidelberg, Germany; Stanford, California; Paris, France; Philadelphia, Pennsylvania;

New York, New York

OBIEETIS  We sough t emluse the nfuesce of pevatment tlc ood preuse (SEF) on the
cy and s anedilol in patients with chronic heart failure (CH

s reduce the risk of death in CHF, there is little mpomi experience vith

these drugs in patients vith 2 low pretreatment SBP, who may respond poorly to beta-blockade

METHODS o dad 2080 patients vith severe CHF who awm in the Carvedilol Prospective
Randomized Cumulative Survival (COPERNIC

RESULTS  Compardvith plccbo, carvetol improved the lincal saus and reduced the risk ofdexth and

ined risk of death o any mason, for a reason, o for

worsening heart falure (p < 0.001 for all. The relative magnitude of these benefitsdid not vary
a5 function of the pretreatment SBP (allinteraction: B 0.10). However, because patients with
the lowest SBP
treatmens with carvdiol. The kver the pretreatment SBE, the more Likely tha patents would
report an adverse event, be intolerant of high doses of the study drug, or require permanent
vithdrsval of treatment (p < 0.001 for all. However, these nsks\w’q(- primarily reated to the
severity of the underlying illness and nof to treatment with c3

CONCLUSIONS  The current study provides litle support for concerns about g be'za blockers (particularly
those vith vasodlatory actions) in patients with severe CHF who have 2 low SBP.
Pretreatment bood presure can [dehtify patents who have the greatest need for risk
reduction with carvedilol.  (J Am Coll Cardiol 2004:43:1423-9) © 2004 by the American
College of Cardiology Foundation
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Death or Hospitalization for Heart Failure
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All Patients

Mortality

Hamroff :
RESOLVD :

Val-HeFT :
CHARM-Added :
Qverall ;

Combined endpoint

RESOLVD :
Val-HeFT H
——
CHARM-Added
Qverall '

0 02 04 06 08 1 12 14 16 18 2
Favours ARB +— Odds ratio —Favours Placebo

Patients on P=blockers

Mortality :
Val-HeFT —
CHARM=Added — .
Overall —to—
Combined endpoint '
Val=HeFT -
CHARM-Added —a—
Overall —o—
r T T T T : T T T T 1

0 02 04 06 08 1 12 14 16 18 2
Favours ARB +— Odds ratio —»Favours Placebo

ACE inhibition

Give full therapeutic doses

Small creatinine rises (<30%)
are not grounds for discontinuation

If cough, thereis strong research grounding
to switch to AIIRA

Patients not on B-blockers

Mortality \
Val-HeFT —IJ—
CHARM-Added ———

Qverall ’ |

Combined endpoint :
Val-HeFT ——

CHARM=Added —
Overall -9

0 0204 0608 1 12 14 16 1.8 2
Favours ARB #+— Odds ratio — Favours Placebo

Are AIIRA an equal-status
replacement for ACEi?

Losartan ELITE II
Candesartan CHARM
Valsartan ValHeFT
TasLe 1. Base-Line CHARACTERISTICS OF THE PATIENTS. *
PLaceBo GROUP  SPIRONOLACTONE
CHARACTERISTIC (N=841) Grour (N=822)
6512 65x12
86
614 (73)
227 (27)
o
3(04) 4(0.5)
5811(69) 50 2
257 (31)
%t 25.2+6.8
453 (54) 454 (55
386 (46) 368 (45,
100 100
94 95
37 36
27 29
" " Spironolactone
62.1 63.4
na. 16.5 13.5 RALES)
Lisinopril 13.1 15.5 (
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Probahility of Survival

Spironolactone
(RALES)
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Spironolactone
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0.55+

\
=, Placebo
»
0.68 (0.59-0.78) <0.001 o

0.50 Death from cardiac causes or (
hospitalization for cardiac causes Y
Death from any cause or hospitalization 0.77 (0.68-0.86) <0.001 .y,
0.45+ for any reason A
Death from any cause or hospialization 0,68 (0.60-0.77) <0.001
for cardiac causes
T

3 6 ¢ 12 18 18 21 24 27 30 33 3
Months

Enhancing surviva in heart failure

Overall Survival (%)

ACE inhibitors
Beta blockers First 2
All receptor antagonists

Spironolactone -- evidence for NYHA 11/1V

ISDN+hydralazine

Clinical challenges with spironolactone

Renal dysfunction
* use only 25 mg od
* beware long half-life
* first agent to drop if Cr™

Hyperkalaemia
* average rise only 0.1 mM
* but wide spread

Gynaecomastia?
* Eplerenone (off-licence)

T NEW ENGLAND
JOURNAL of MEDICINE

(A-HeFT)
100—o
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' plus hydralazine
954 e =
90 .
i Placebo '~ o
85 '
P-0.01
0 T T T T T
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ESTABLISHED IN 1512 NOVEMBER 11, 2004 VOL 351 NO.20

Combination of Isosorbide Dinitrate and Hydralazine in Blacks
with Heart Failure

Anne L. Taylor, M.D., Susan Ziesche, R.N., Clyde Yancy, M.D,, Peter Carson, M.D., Ralph D'Agostine, Jr, Ph.D.,

Keith Ferdinand, M.D., Malcolm Taylor, M.D., Kirkwocd Adams, M.D., Michael Sabolinski, M.D.,
Manuel Worcel, M.D., and Jay N. Cohn, M.D., for the African-American Heart Failure Trial Investigators*

sinus node left atrium

His bundle
AV node

bundle branches

Purkinje fibers

Prinzen et al., 200

k

Primcen et al., 2000
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Impact of cardiac resynchronisation on
transplant-free survival

1.00

0.75

0.50

0.25

Event-free Survival

CRT

Medical
Therapy

0.00 T
Number at risk 0 500

1000 1500 Days

CRT 409 376 351 213 89 8
Medical Therapy 404 365 321 192 71 5

N Engl J Med. 2005;352:1539-49.

Exercise training meta-analysis of trials in patients with chronic

heart failure (ExTraMATCH)

X TraMATCH Collaborative

Abstract

Objective To determine the effect of exercise training on
survival in patients with heart failure due (o left veniricular
systolic dysfunction.
Design Collaborative meta-analysis.
Inclusion eriteria Randomised parallel group controlled trials
of exercise training for at least cight weeks with individual
patient data on survival for at least three months.
Studies reviewed Nine datasets, totalling 801 patients: 305
received exercise training and 406 were controls.
Main outcome measure Death from all causes.
Results During a mean (SD) follow up of 705 (729) days there
were 88 (220i) deaths in the exercise arm and 105 (26%) in the
conrol arm. Exercise training significantly reduced mortality
(hazard ratio 0,65, 95% confidence interval, 0.46 0 0.92; log
rank 72=5.9; P=0.015). The sccondary end point of death or
admission to hospital was also reduced (0.72, 0,56 to 0.93; log
rank 7*=6.4; P=0.011). No statistically significant subgroup.
specific treatment effect was obscrved.
Concelusion Meta-analysis of randomised trials to date gives no
evidence that properly supervised medical raining

rogrammes for patients with heart failure might be dangerous,
and indeed there is clear evidence of an overall reduction in
mortality. Further research should focus on optimising exercise

and identifying patient groups (o

target.

death and on the secondary end point of death or admission to
hospital.

Methods

A collaborative group was established, coordinated from the
Heart Failure Unit of the Imperial College School of Medicine,
London. A prospective protocol was writien and agreed by the
collaborative group before data collection, specifying  the
methods 1o be used, the main prespecified analyses, and a
common dataset of collected variables.

We searched Medline for randomised controlled rials since
1900 of exercise training in patients with chronic congestive
heart failure or lefi ventricular dysfunction. We cross checked
our findings to identify any other published or unpublished trials
by consulting researchers and colleagues in exercise physiology
and heart failure and by serutinising reference lists from review
articles, and abstracts presented at scientific sessions and
published in Ciradation, the Journal of the American College of Car-
diology. and the Evropean Heart Journal, A subsequent search of
the Cochrane Reviews database yielded no additional studies.

Seleetion and validity assessment
"The characteristics of trials to be included were that they should
b ised parallel group d irials and

ate exercise training without any other simultaneous interven-
tion that could confound the results, should study patients with

Cardiac resynchronisation:
Effect on walking distance
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Overall main finding:

Previous MI and LVEF < 0.30 - without additional risk
stratification -

identifies a high-risk patient cohort, which benefits from ICDs

How you can make a difference
between life and death for your heart
failure patient
Life-saving
¢ ACE inhibitor
 Beta blocker
¢ AII antagonist (if not on ACEi and BB)
 Spironolactone/Epleronone (if NYHA III/IV)
e Biventricular pacing (if electrcial dyssynchrony)
o Implanted defibrillator (if infarct, or poor LV)
 Supervised exercise training
Possibly life-saving
* Revascularisation (if viability - disputed)
Palliative (reducing symptoms, reducing admissions)
» Digoxin
o Diuretic
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