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@ European Heart Journal (2008) 29, 2388-2442 ESC GUIDELINES
doi: 101093 /eurheartjfehn 309
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CARDICLOGY™

* ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008+

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the

ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)



Table 3 Definition of heart failure

Heart failure is a clinical syndrome in which patients have the
following features:

s Symptoms typical of heart failure
ibreathlessness at rest or on exercise, fatigue, tiredness, ankle

swelling)

and

= Signs typical of heart failure
itachycardia, tachypnoea, pulmonary rales, pleural effusion, raised
jugular venous pressure, peripheral cedema, hepatomegaly)

and

* Objective evidence of a structural or functional
abnormality of the heart at rest
icardiomegaly, third heart sound, cardiac murmurs, abnormality on
the echocardiogram, raised natriuretic peptide concentration)

Table 4 Common clinical manifestations of heart failure

Dominant clinical feature Symptoms

Peripheral cedema/congestion Breathlessness
Tiredness, fatigue
Anorexia

Pulmonary cedema Severe breathlessness at rest

Cardicgenic shock (low output syndromes) Confusiocn
Weakness
Cold periphery

High blood pressure (hypertensive heart failure) Breathlessness

Right heart failure Breathlessness

Fatigue

Signs

Peripheral cedema

Raised jugular venous pressure
Pulmonary cedema
Hepatomegaly, ascites

Fluid owverload (congestion)
Cachexia

Crackles or rales over lungs, effusiocn
Tachycardia, tachypnoea

Poor peripheml perfusion

S5BP <20 mmHg

Anuria or oliguria

Usually raised BPF, LV hypertrophy, and preserved EF

Evidence of RV dysfunction

Raised |VF, peripheral cedema, hepatomegaly, gut congestion




Table 5 Classification of heart failure

* Mew onset First presentation

Acute or slow onset
* Transient Recurrent or episodic
* Chronic Persistent

Stable, worsening, or decompensated

Table 6 Classification of heart failure by structural abnormality (ACC/AHA), or by symptoms relating to functional
capacity (NYHA)

ACC/AHA stages of heart failure NYHA functional classification

Stage of heart failure based on structure and Severity based on symptoms and physical activity

damage to heart muscle

Stage A At high risk for developing heart failure. Mo identified Class | Mo limitation of physical activity. Ordinary physical activity
structural or functional abnormality; no signs or does not cause undue fatigue, palpitation, or dyspnoea.
SyMpLoms.

Stage B Developed structural heart disease that is strongly Class I Slight limitation of physical activity, Comfortable at rest, but
associated with the development of heart failure, but ordinary physical activity results in fatigue, palpitation, or
without signs or symptoms. dyspnoea.

Stage C Symptomatic heart failure assodated with underlying Class Il Marked limitation of physical activity. Comfortable at rest, but
structural heart disease. less than ordinary activity results in fatigue, palpitation, or

dyspnoea.

Stage D Advanced structural heart disease and marked symptoms of  Class IV Unable to carry on any physical activity without discomfort
heart failure at rest despite maximal medical therapy. Symptoms at rest. f any physical activity is undertaken,
discomfort is increased

ACC = American College of Cardiclogy: AHA = American Heart Association. Hunt 5A et al. Circulation 2005:11 218251852,

The Criteria Committee of the Mew York Heart Assodiation. Momenclature and Critera for Diagnosis of Diseases of the Heart and Great Vessels. 9th ed. Litthe Brown & Co
1994. pp 2531256,



Clinical examination, ECG, Chest X-ray

Echocardiography
Natriuretic peptides
[ |
BNP <100 pg/mL BNP 100-400 pg/mL BNP =400 pg/mL
NT-proBNP < 400 pg/mL NT-proBNP 400-2000 pg/mL NT-proBNP > 2000 pg/mL
Chronic HF unlikely Uncertain diagnosis Chronic HF likely

Figure | Flow chart for the diagnosis of HF with natriuretic peptides in untreated patients with symptoms suggestive of HF.




Table Il Diagnostic assessments supporting the

presence of heart failure

Assessment

Compatible symptoms

Compatible signs

Cardiac dysfunction on
echocardiography

Response of symptoms or

Diagnosis of heart failure

Supports if Opposes if

signs to therapy

ECG
Mormal
Abnormal
Dyysrhythmia

Laboratory

Elevated BME/MNT-proBMNP

Low'normal
BMPMT-proBMNP

Hyponatraesmia

Renal dysfunction

Mild elevaticns of troponin

Chest X-ray
Pulmonary congestion
Reduced exercise capacity

Abnormal pulmonary
function tests

Abnormal haemodynamics
at rest

present normal or absent
++ ++
++ +
+++ +++
+++ ++
++
++ +
+++ +
+++ +
+ +++
+ +
+ +
+ +
+++ +
+++ ++
+ +
+++ ++

-+ = some impartance; -+ = intermediate importance; -+ = great

impartance.
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fo HYPERTENSIVE HYPERTROPHIC CARDIOMYOPATHY OF THE ELDERLY
l Eru: J. Toror, M_D_ THOMAS A. 'l’ﬁﬁ'[r.l.., M R.CI P., AND Niciionas J. Forrum, M.D.

~ Abstract  Using echocardiography, we identified 21 pa-
tents With a syndrome that inciuded severe concentric

-cardiac hypertrophy, a small left ventricular cavity, and
ormal oD without conour-

rent medical liness or ischemic heart disease. Thirteen of
the patients presented with dyspnea or chest pain. Al pa-

fients studied had a history of hiypedansion and were com-

pared with normotensive controls matched for age and

sex. The patients were_eklerdy (mean age, 73.3 years),

predominantly_famala (16 patients), and mostly black. (15~
A

tients). Their cardiac function was
excessive left ventricular emptying (ejection fraction on
two-dimensional echocardiography [patients vs. controis),

79=4vs. 59 15 per cent, P«0.001) and abnormal diastolic
function as manifested by a prolonged early diastolc filling
period (279+25 vs. 16045 msec, P<20.001) and reduced
peak diastolic dimension increase (114 vs, 16+5 cm per
second, P<20.05). In spite of the elinical presentation of
heart failure, all of 9 patients recejving either bela-receptor
“antagonists or calcium-channel blocking agents obtained
symptomatic relief, whereas & of 12 patients receiving
vasodilator medications had savere hypolensive reac-
tions, including one death. We conclude that this unigue
subset of hypertensive patients has a elinical syndrome
that warrants racognition and tailored rnanagement.

NEJM, 1985



Table 1. Demographic Charactenistics and Medical History

Systolic Function

No LVEF

Preserved Reduced Assessment

Characteristic {n = 26,322) {n = 25,865) P’ {n = 45,607)

—>Age l:}'rs, mean * S 739 x13.2 698 £ 14.4 < 0.0001 728 £ 141
—>Women (%) 62 40 < 0.0001 51
Admission at academic center (%) 30 35 < 0.0001 33
Medicare/Medicald insurance (%) 20 73 = 0.0001 81
African Amencan (%) 17 22 < 0.0001 22
—» Hypertension, CAD, or diabetes (%) 91 88 = 0.0001 92
—>Hypertension (%) 77 &9 < 0.0001 72
CATDY (%) 50 59 <2 0.0001 61
—PDiabetes mellitus (%) 45 40 = 0.0001 46
Chronic renal insufficiency (%) 26 26 0,98 35
History of heart failure (%) &3 72 = 0.0001 B
Prior myocardial infarction (%) 24 36 = 0.0001 33
—»COPD or asthma (%) 31 27 <0.0001 13
Cardiac vabvular disease (%) 21 22 0.13 24
Penpheral vascular disease (%) 17 17 0.33 19
Ventricular tachycardia (%) 3 11 = 0.0001 10

'Cnmpa.risnn between Prcacn-‘td and reduced systolic funcrion Eroups.
CAD = COFONArY artery diseaze: COPD = chronic obstmctive Pulmnna.r}' disease;: LVEF = left ventricular ejection fraction.

JACC, 2006



Table 2. Clinical Presentation

Systolic Function

No LVEF
Preserved Reduced Assessment
Characteristic (n = 26,322) (n = 25,865) p (n = 45,607)
Admission to ED or cbservation unit (%) 79 75 =0,0001 79
Admission to intensive care unit (%) 14 18 < 0.0001 12
Peripheral edema (%) 69 63 < 0.0001 65
Rales (%) &9 67 0.0002 a7
—> S‘I.’Stl:llLL BP =140 mm Hg (%) 61 44 < 0.0001 46
—> Svstu:ulu BP (mm Hg, mean * 5D} 152.5 + 32.7 138.9 + 30.9 < 0.0001 140.9 + 325
S}'stculu BP =90 mm Hg (%) 1 4 < 0.0001 4
Diastolic BP (mm Hg, mean * 5D) 7E.7 = 206 80.0 = 204 < 0.0001 760 +19.7
Imitial serum Cr (mg/dl, mean *+ 5D) 1.7+ 1.5 1.6 1.3 0.0281 1.9+1.3
Serum Cr =2 mg/dl (%) 17 18 0.57 24
BUN I:rng.-'rdl, mean * 5IJ) 293+ 193 302 + 19.8 < 0.0001 345 + 225
Heart rate (beats/min, mean *= SI) 6.8+ 220 929 + 227 < 0.0001 826.7 * 20.7
Dyspnea at rest (%) 34 34 0.19 is
— 3 Agrial fibrillatien on first ECG (%) 21 17 < 0.0001 20

'CDI‘L arison I:E'I.".'«"CEI'I. D.‘.'-S-E'l".-td. and J.'Cd'l.'l.ctd EL’E-'I.'DLIC i'LLlTIEl'lDI'I. SFIZI'L'I.PS-
PP b.I.Dl:ld FIJ.'CSSUI!! BLT["'I = bJ.Dl:ld. nrea I'I.l'l'l'DgEI'I Cf = C].'C'.'EI.‘D.L'.IJI'I.C' ECG = EJ.EE[TDC'.’!I&IDSR!.I‘I‘I ED = emergency dEFE.l'l'I'I.'.ItI'I'l' L‘il EF = J.I!ﬂ' m:ntncula.r CJCET.'[DI'I. tmctl-:-n

JACC, 2006



Table 6. Clinical Outcomes During Hospitalization

Systolic Function

Preserved Reduced Mo LVEF Assessment
Outcome in = 26,322) {n = 25,863} P’ (n = 45,607)
Mortality (%) 2.8 3.9 =20.0001 4.8
Length of hospitalization (days, median [interquartile range]) 4.9 [3.1-7.6] 5.0 [3.2-8.1] = 0.0001 3.8 [2.3-6.1]
Admirted to ICTT (%) 189 24.7 =20.0001 15.3
Length of ICU/CCU stay (days, median [interquartile range]) 2.7 [1.4-4.9] 3.0 [1.6-5.1] = 0.0001 2.0 [1.0-3.8]
Weight loss =10 lbs (%) 79.8 20.7 0.0298 75.8
26.9 30.4 =20.0001 23.2
Asymptomatic at discharge (%) 55 55 0.21 51

*Comparison between preserved and reduced systolic function groups.
CCU = coronary care unit; ICU = intensive care unit; LVEF = left ventricular ejection fraction.

JACC, 2006



Table 1. Characteristics of Patients.*

Characteristic
hean LVEF — 3%
Age —yr

hale sex — no. ()

Coronary artery disease or ischemia — no. (34)

Hypertension — no. (3
Hyperlipidernia — no. (%)
Diabetes — no. (3)

Cerebrovascular accident or transient ischemic

attack — na. (%)
Angina — no. (%)
Evarsmoked — no. (%)
Currently smoking — na. {%)
Paripheral vascular disease — no. (%)
Atrial fibrillation — no. (%)
Cancer — no. (3]
COPD— no. (%)
Frior myocardial infarction — na. (%)
Prior CABG — na. (2]
Prior PCI— o (26)
Paptic ulcer disease — no. 74)
Hepatitis or cirthosis — no. (%)
Dementia — na. (%)
Hemoglobin <10 gidl— no. (%)
hean systalic blood pressure— mm Hg

hean respiratary rate — braaths/ min

Serum sodium <136 mmol/liter — na. (26)

Serum creatinine =150 mmelfliter — no. (%)

Diialysis — no. (%)

Reduced Ejection
Fraction [=40%) [M=1570)

259
718212
983 (62.6)
TE4 [48.7)
772 [49.2)
350 (22.3)
611 (38.9)
219 (1486)

440 (28.0)
754 (45.0)
271 (17.3)
236 (15.0)
370 (23.6)
182 (118)
207 (13.2)
£12 {35.0)
203 (12.9)
43 (3.1
54 (6.0
20 (1.3)
76 (4.3)
155 {9.9)
145
26
362 (23.1)
296 (12.9)
12 (1.1)

Preserved Ejection
Fraction (=50%5) (N= 880

62.4
75.4+11.51
302 (34.3)
312 (35.5)
485 (55.1)
136 (15.5)
279 (31.7)
133 {15.1)

201 (22.3)
322 (36.6)
106 (12.0)
52 (10.5)
230 (31.3)
105 (113
156 (17.7)
146 (16.6)
51 (5.8)
16 (1.8)
74 (2.4
16 (1.8)
43 (5.6)
186 (21.1)
156
%
209 (23.3)
195 (22.2)
5 (L0

PValue
=0.001
=0.001
=0.001
=0.001
0.005
=0.001
=0.001
072

0.005
<0001
=0.001
<0001
=0.001

0.80

0.002
<0001
<0.001

0.0y

0.02

0.28

0.43
= 0001
<0.001

0.17

Q.70

0.95

0.78

=

Plus—minus values are means +50. LVEF denotes leftventricular ejection fraction, COPD chronic obstructive pulmo-
nary disease, CABG coronary-artery bypass grafting, and PCI percutanecus cononary intervention.

NEJM, 2006



Table 3. In-Hospital Care, Complications, and Qutcomes.
Reduced Ejection Presaerved Ejection
Variable Fraction (<40%) (N=1570)  Fraction [>50%) (N=880) P Value
ho. (%)
In-hospital care
Cardiologist as primary physician 527 (33.6) 217 (24.7) =0.001
Consultation with a cardio logist 65T (43.3) 323 (37.3) 0.002
Sadium restrictad 1069 (68.1) 539 (51.2) <0001
Fluid restrictad 216 (13.3) 113 (12.3) 0.52
Waight recorded on =502 of hospital days 301 (19.2) 154 (17.5) 0.31
Complications
Atrial fibrillation or flutter 116 (7 4) B4 (7.3) 092
Hy potension 54 (6.0 30 (3.4 0.005
Cardiac arrest 36 (2.3) 11 (1.2) 0.07
Cardiogenic shack 16 {1.0) 2003 0.03
Acute coronary syndrome (myocardial 21 (5.2) 33 (4.3) 0.35
infarction or unstable angina)
Renal failure 437 (27.3) 235 (26.7) 0.55
Bilevel positive airway pressure or continu- 124 (7.9) 57 (6.5) 0.20
ous positive airway pressure
Mechanical ventilation 94 6.0 28 3.2 0.002
Readmission to coronary care unit or int2n- 7 4.9) 29 (3.3) Q.06
sive care unit
Assessment for heart transplantation 704 4{0.5) 098
at admission
Cutcomes
30-Day mortality 112 (7.1) 47 (5.3) 0.08
1-¥r mortality 400 (25.5) 195 (22.2) 0.07
30-Day readmission for heart failure® 73 4.9) 33 {4.5) 0.56
1-fr readmission for heart failure® 240 (16.1) 114 {13.5) 0.09
30-Day mortality or readmission for heart 182 11.8) 83 (94) 0.10
failura
1-fr mortality or read mission for heart failure 566 (36.0) I74{31.1) 0.01

* Readmission rates ware calculated for the 2339 patients who survived the indes admission: 1433 with reduced ajaction
fraction and 846 with preserved ejection fraction.

NEJM, 2006



More likely to be older, female, and hypertensive

Less likely to have had a prior myocardial infarction or to be
receiving an angiotensin converting enzyme inhibitor or
angiotensin |l receptor blocker.

Lower in-hospital mortality but similar ICU and hospital length of
stay.



v’ Di terapia



Control of systolic and diastolic hypertension

Control of ventricular rate in patients with atrial fibrillation
Control of pulmonary congestion and peripheral edema with diuretics

Coronary revascularization in patients with CHD in whom ischemia is
judged to have an adverse effect on diastolic function



Anaemia
Pulmonary disease
Renal dysfunction
Thyroid dysfunction
Diabetes
Cardiovascular
lschaemia/CAD
Hypertension
Valvular dysfunction
Diastolic dysfunction
Atrial fibrillation

Bradycardia

Detect Co-morbidities
and Precipitating Factors
Non-cardiovascular

Venltricular dysrhythmias

Symptomatic Heart Failure + Reduced Ejection Fraction

k2

Diuretic + ACEI (or ARB)
Titrate to clinical stability

|

p-Blocker

Persisting signs
and symptoms?

=

ADD aldosterone antagonist OR ARB

Persisting
symptoms?

N\

Consider:
CRT-P or CRT-D

Consider: digoxin,
hydralazine/nitrate, LVAD,
transplantation

Consider ICD

No further treatment
indicated

Figure 2 A treatment algorithm for patients with symptomatic heart failure and reduced ejection fraction.




At Risk for Heart Failure

STAGE A
At high risk for HF
but without structural
heart disease or
symptoms of HF.

e.g.: Patients with: ™\
-hypertension
-atherosclerotic disease
-diabetes
-obesity
-metabolic syndrome

or
Patien
-using cardiotoxins
-with FHx CM

JL

THERAPY

GOALS
-Treat hypertension
-Encourage smoking
cessation
-Treat lipid disorders
-Encourage regular
exercise
-Discourage alcohal
intake, illicit drug use
~Control metabolic
syndrome

DRUGS
-ACEIl or ARB in
appropriate patients
(see text) for vascular
disease or diabetes

STAGEB
Structural heart
disease but without
signs or symptoms of
HF.

e.g.: Patients with:
-previcus Ml
Structural -LV remodeling
heart including LVH and
disease low EF

-asymptomatic

N /

Figure 1. Stages in the development of heart failure/recommended therapy by stage. FHx CM indicates family history of cardiomy-

valvular disease

/ THERAPY \
GOALS

-All measures under Stage A

DRUGS
-ACEl or ARB in appropriate
patients (see text)
- Beta-blockers in
appropriate patients

(see text)
Ny /

Heart Failure

STAGE C
Structural heart disease
with prior or current
symptoms of HF.

e.g.: Patients with :
-known structural

heart disease

Development and Refractory
-shortness of symptoms of
breath and fatigue, HF atrest
reduced exercise |

tolerance

THERAPY

N

-All measures under Stages Aand B
-Dietary salt restriction

DRUGS FOR
ROUTINE USE
-Diuretics for fluid retention
-ACEI
-Beta-blockers

DRUGS IN
SELECTED PATIENTS
-Aldosterone antagonist
-ARBs
-Digitalis
-Hydralazine/itrates

DEVICES IN
SELECTED PATIENTS
-Biventricular pacing
mplantable defibrillators

/

opathy; ACEI, angiotensin converting enzyme inhibitors; and ARB, angiotensin receptor blocker.

STAGED
Refractory HF
requiring specialized
interventions.

/[ e.g. Patients h

who have marked
symptoms at rest
despite maximal
medical therapy
{e.g., those who are
recumently
hospitalized or
cannot be safely
discharged from the
hospital without
specialized
interventions)

/ THERAPY \

GOALS
-Appropriate measures
under Stages A, B, C
-Decision re: appropriate
level of care

OPTIONS
-Compassionate end -of-
life care/hospice

-Extraordinary measures

+ heart transplant

» chronic inotropes

* permanent

mechanical support

» experimental

\ surgery or drugs /




THERAPY IN PRACTICE

@ 2007 Adis Data Irformation BY. Al aghifs ressnved.

Drug Treatment of Chronic Heart
Failure in the Elderly

Gregor Leibundgut, Matthias Pfisterer and Hans-Peter Brunner-La Rocca

Cardiology, University Hospital Basel, Basel, Switzerland

Drugs Aging, 2007



Table |. Differences between elderly and younger patients (adapted from Bulpittl!™)

Major differences

Minor differences

Physiological alterations in very old age
general: weight loss, lower cholesterol
cardiovascular: lower heart rate, reduced heart rate response
to exercise, lower blood pressurel'®l
Risk assessment (and possibly therapeutic goals) different
overweight and hypertension associated with better survivallt®]
Presence of demential
survival no longer primary goal
involvement of relatives and institutions
Co-morbidities and resultant co-medication
increased risk of drug interactions and adverse effects as a
result of polypharmacyf22
may limit therapeutic options
Reduction of reserves and compensatory mechanisms (e.g.
orthostatic dysregulation)
Less studied11.2324]
women
diastolic dysfunction (heart failure with preserved left-ventricular
systolic function)

Reduced metabolism, particularly renal function and volume of
distribution (usually manageable by modification of drug dosage
and schedule)28]
Individual flexibility reduced
scepticism about therapy
lifestyle changes more difficult
Strategies of long-term survival less relevant (e.g. diabetes mellitus,
risk factors)
Increased time needed (e.q. for visits, explanations)2€]
Positive selection
how do patients who develop heart failure in old age differ from
those who developed heart failure earlier?
End-of-life preferences may differl?]

Drugs Aging, 2007



Table ll. Evidence level for chronic heart failure therapy relative to

age
Treatment Age group

<7ay =75y
Reduced systolic function; LVEF =40%
ACE inhibitors -+ +48b
ARBs e e
p-Adrenoceptor antagonists -+ ++480
Aldosterone receptor antagonists o+ 448

Preserved systolic function; LVEF >(40-)50%

ACE inhibitors® 440
ARBse° ++d +
p-Adrenoceptor antagonists ++ +

Aldosterone receptor antagonists - -
a Evidence from subgroup analysis.

b Evidence from retrospective analysis of large cohorts.

¢ Primarily involving reduction in re-hospitalisation for heart
failure.

d Evidence from one RCT with limited positive effects.

ARBs = angiotensin Il type 1 receptor antagonists (angiotensin
receptor blockers); LVEF = left-ventricular gjection fraction; RCT =
randomised controlled trial; + indicates evidence from subgroup
analysis with limited positive effects; ++ indicates evidence from
subgroup analysis, retrospective analysis of large cohorts, or one
RBCT with limited positive effects; +++ indicates evidence from one
large positive RCT; ++++ indicates evidence from several large
positive HCTs; = indicates no outcome data available.

Drugs Aging, 2007



Drugs Aging, 2007



DEFEAT Heart Failure: Assessment

and Management of Heart Failure in
Nursing Homes Made Easy

Ali Ahmed, MD, MPH, FACC, FAHA, Linda Jones, MN, CENP, and Clave 1. Hays, MD

Heart failure (HF) in older adults presents challenges
that are different in many ways than those for
younger adults. Diagnosis of HF in older adults can be
delayed due to attributing early symptoms to normal
changes of aging or, in the setting of a normal ejection
fraction, failing to appreciate diastolic heart failure.
Moreover, treatment of HF in the elderly is often com-
plicated by comorbidities and polypharmagy. The
long-term care setting can present even more chal-

lenges, yet can be made easy by following a simple
mnemaonic DEFEAT-HF. After making a dinical Diagno-
sis and determining the Eticlogy, Fluid valume must
be assessed to achieve euvolemia, and Ejection friéic-
tion must be determined to guide Therapy. () Am Med
Dir Assoc 2008; 9: 383-389)

Keywaords: Chronic heart failure; nursing home’ as-
sessment; management

JAMDA, 2008
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Baseline
1 year

| Post-intervention
2year Syear | 1year 2year 5year ;g

Survival BO%

g4% 33% | ([ mx ‘mx %

Mortality 20%

36% 6% | | &% IR Biw

Mean life 4.1  years b years 0
expectancy
Baseline Characteristics
Clinical Medications Diuretics Lab Data | Devices
Age 65s [ ACE-l Lasix 40 3] Hgb 13.405 | @ None
= -7 A w | O BV Pacer

Gender | T % Bumex sl Lymphocytes R e

ufu B  Beta-blocker o(\_ - 21:_: ' O 1o
NYHA Class (3 B | ARB Demadex 0 3 Uric Acid 7 é‘ O sivicD
Weight (kg)  gp ;' ! Statin Metolazone 0l2l  Total Chol 0l
EF 20's) [ Alopurinol  HCTZ 0ls Sodium 137 4
Syst BP 120/ [ Aldosterone blocker ) QRS >120 msec
# ischemic irehureess
Interventions

“Devices
™ ACE-I ) ARB ™ Beta-blocker ) None
7 Statin E Aldosterone Blocker RV Pacer "V IO |
Copyright 2004-2005 Wayne Levy & David Linker & 1o ) LYAD

Circulation 2006
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Table 17 Conditions associated with a poor prognosis in heart failure

Demographics

Advanced age®

Ischaemic
aetiology®

Resuscitated
sudden death®

Poor compliance

Renal dysfunction

Diabetes

Anasmia

COPD

Depression

Clinical

Hypotension™®

MNYHA functional
class II-1¥*
Prior HF

hospitalization®

Tachycardia

Fulmonary rales

Aortic stenosis

Low body mass index

Sleep-related
breathing
disorders

Electrophysiological

Tachycardia

Q waves

Wide QRS*

LY hypertrophy
Complex ventricular
arrhythmias®

Low heart rate variability
Atrial fibrillation

T-wave alternans

Functional/
exertional

Reduced worlk,

low peal
YO

FPoor & min walk
distance

High VEWVCO,
slope

Periodic breathing

Laboratory

Marked elevation of
BENP/NT pro-BNP*

Hyponatraemia®

Elevated troponin®

Elevated biomarkers,
neurchumoral
activation™

Elevated creatinine'BLIM

Elevated bilirubin Anasmia

Elevated uric acid

Imaging

Low LVEF*

Increased LV volumes
Low cardiac index

High LV filling pressure

Restrictive mitral filling
pattern, pulmonary
hypertension

Impaired right
ventricular function

* = powerful predictors.



ORIGINAL INVESTIGATION

Long-term Survival in Elderly Patients
Hospitalized for Heart Failure

14-Year Follow-up From a Prospective Randomized Trial

Bao C. Huynh, MD, PharmD; Aleksandr Rovner, MD; Michael W. Rich, MD

Table 3. Multivariate Predictors of Mortality

Regression P
Prediclor Coefficient  HR (95% Cl}  Value*
Age, persy 013 1.14 (1.03-1.26) LI}
Serum sodium =135 mEg/L 0.51 1.67 (1.19-2.32) 003
CAD -0.4 1.51 (1.16-1.95) 002
Dementia -0.70 2.02 (1.13-3.61) 02
PVD -0.55 1.74 (1.20-2.52) 004
SBP per 10 mm Hg -0.05 .95 (0.92-0.98) 004
SUN, per 10 ma'dL 0.18 1.20 (1.12-1.28) <001

(357 mmolfL)

Abbreviations: CAD, coronary artery disease; Gl, confidence interval;
HR, hazard ratio; PYD, peripheral vascular disease; SBP, systolic blood
pressure; SUN, serum urea nitrogen.

*Cox regression ¥° statistics.

Arch Intern Med 2006



Table 5. Median Survival and Mortality According to the Number of Prognostic Factors

I —
Mortality, No. (%)

Risk Median Survival I 1 P
Factors No. (95% Cl), d 6 mo 1y 5y Value*
0-1 84 1652 (1386-1918) 7(7.9) 8(9.0) 51(57.3)
23 153 789 (579-9949) 15(0.8) 34 (22.2) 121 (79.1) :| =001
=4 a7 152 (84-220) 22 (50.5) 27 (73.0) a7 (100

Abbreviation: Cl, confidence interval,
*P= 007 for each risk class comparisan.

100+

B

(IR

40-

Cumulative Survival, %

204

0 s00 1000 1500 2000 2500 3000 3500 4000 4500 S000
Days to Death

Figum 3. Probability of survival based on number of prognostic risk factors
{log-rank ¥*=127.63; P=_001).
Arch Intern Med 2006
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Association Based on Cox Regression Analysis of Groups of Risk With 6-Month Mertality in 800 Hospitalized Elderly Patients®
|
Crude Analysis Adjusted Analysis$

1 1
Characleristict No. of Patients/No. of Evenls RR 95% Cl RR 95% Cl
Mo HF and no depression 35314 1.0 Referance 1.0 Reference
Mo HF and ves depression 361/23 1.9 0.9-4.0 1.8 0.8-4.3
Yes HF and no depression 4747 3.2 1.0-10.3 a1 1.0-10.4
Yes HF and yes depression 3978 6.9 2.6-18.3 5.8 21-16.6
Disability in BADL 143722 2.8 1.6-4.9 2.2 1.1-4.6
Sarum albumin =3.5 g/dL 11216 2.4 1.3-4.4 20 0.9-4.1
APACHE score =5 7614 a3 1.7-6.2 2.3 1.1-5.0

*RR indicates relative risk; Cl, confidence interval; HF, heart failure; BADL, basic activities of daily living; and APACHE, Acute Physiclogy and Chronic Health
Evaluation.

tVariables failing to qualify for entering the multivariate regression model were age, male sex, cognitive impairment, anemia (hemoglobin level <28 g/dL),
diabetes mellitus, chronic obstructive pulmonary disease, and gastrointestinal diseases.

FAdjusted for potential confounders (disability in BADL, serum albumin levels <23.5 gdL, and APACHE score =5).

Arch Intern Med, 2002



Table I: Characteristics of 340 Hospitalized Elderly Patients with Heart Failure According to their Glycemic Status

Without History With History Without History
of Diabetes and of Diabetes of Diabetes and
Normal Glycemic Abnormal
Values Glucose Values
Mean = 5D Mean £ 5D Mean £ 5D
Patients =204 n=101 P n=35 P Pt
Age, Years 79.2 (+8.0) 78.9 (+8.3) 7 T77.6(+x7.7) 2 A
Gender (male), n (%) 80 (39.2 %) 37 (36.6 %) 3 19 (54.3%) .06 .05
Mini-Mental State Examination Score (0-30) 253(x5.4) 24.6(x4.8) .2 236i(x6.l) .09 3
Preadmission Barthel Index (0-100) 90.7 (£ 16.5) B5T7(x22.4) (02 836(+229) (02 .6
Charlson Index (0-33) 48(x1.3) 50(x1.5) Vi 51(+1.5) 2 8
APS Score (0-33) 2731 32(+33) Vi 35(+3.8) Vi .6
Left Ventricular Ejection Fraction® 589 (£ 19.9) 593 (£ 19.3) 9 ST.Ti(x£19.5) v i

JAGS, 2009 In press



Serum- Glycemia (mg/dl)
Serum-Cholesterol (mg/dl)
Serum- Albumin (g/dl)
Serum- Creatinine (mg/dl)
Serum- Urea (mg/dl)
Sodium (mmol/1)
Troponin I, ng/ ml
Heart Rate, beats/min
Systolic blood pressure, mm Hg
NYHA " Class II-IV n (%)
Comorbidity
Anemia®, n (%)
Hypertension, n (%)
Previous Myocardial Infarction, n (%)
Valve Disease n (%)
Atrial Fibrillation n (%)

Chronic Obstructive Pulmonary Disease n (%)

92.8 (£ 13.3)
193.0 (£ 51.1)
4.0(£0.7)
LL{x0.7)
B[8(x11L4)
138.5(£4.6)
0.39(+ 1.34)
85 (+ 19.0)
153 (£35)

123 (60.3)

86 (42.2)
190 (93.0)
129 (63.0)
18 (8.8)
67 (32.8)

31(15.2)

133.1{£51.2)
186.4 (£52.2)
38 (£0.6)
1.3(£038)
288 (£13.1)
137.6(+£5.2)
0.40 (£ 1.32)
83 (£ 18.0)
139 (£ 38)

63 (62.4)

42 (41.6)
94 (93.0)
68 (67.3)
1 (10.9)
39 (38.6)

12{1L9)

000

.01

.6

0.4

1439+ 17.2)

191.9(+£42.2)

38(x£05)

1.2+£1.0)
26,7 (£ 10.6)
137.0(£4.5)
042+ 1.35)
98 (£ 21.0)

157 (£ 37)

25(71.4)

17(43.6)
30 (8B5.7)
25(71.4)
4(11.4)
§(22.9)

6(17.1)

000

8

A5



Number of Drugs at Admission 5.4(x2.3) 6.3 (£3.0) 001 6.6 (+2.6) 01 9

Length of Stay in Hospital (days) 6.0 (£2.6) 11(£4.3) 007 6.53(x4.1) 3 ]

A= comparisons between patients without history of diabetes and normal glycemic values vs. patients with history of diabetes.

B= comparisons between patients without history of diabetes and normal glycemic values vs. patients with history of diabetes and abnormal glucose
values.

C= comparisons between patients with history of diabetes vs. patients without history of diabetes and abnormal glucose values.

* Report of Left Ventricular Ejection Fraction was available in 287 patients.

"NYHA= New York Heart Association class

* Anemia as defined by a haemoglobin concentration < 13.5 g/dl in men and < 12 g/dl in women.



Table 2: Factors Associated with 3 Month Mortality in a Group of 340 Elderly Patients with Heart Failure According to Glycemic Status

Unadjusted Adjusted®
Nievents RR(95% C.I.) RR(95% C.I.)

Moderate to Severe Dementia ( Mini-Mental State 121/16 3.4(1.3-87) 3.1(1.2-7.8)
Examination Score <18)

Acute Physiology Score’ (> 4) T8/11 3.8(1.7-8.4) L.8{1.1-7.4)
Without history of Diabetes and normal glycemic value 204/11 1.0-Ref 1.0-Ref

With history of Diabetes 101/10 1.8 (0.8-4.1) 1.4(0.5-4.4)
Without history of Diabetes and abnormal glucose value 35T 3.60(1.4-93) 2.7(1.0-94)

Univariate analysis and multiple logistic regressions were applied to identify factors statistically associated with 3 month mortality.
* Variables associated to 3 month mortality and not entered in multivariate Cox proportional hazards model were: age (80+), gender, number of

drugs, hyponatraemia, serum albumin, and left ventricular ejection fraction.

JAGS, 2009 In press
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The differences between treatment groups were observed anly in younger but not older patients. NT-BMP indicates M-temninal brain natriuretic peptide; Cl, confidence
interval; HF, heart failure; HR, hazard ratio.
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