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The most important update of the 2008 European
Society of Cardiology (ESC) Heart Failure (HF) Guide-
lines,[1] which was absent in the previous guidelines[2,3]

was evaluating chronic and acute heart failure (AHF)
together as one disease with different processes.

A new classification is currently being established
taking into consideration time and prognosis of heart fa-
ilure. Accordingly, heart failure is being classified into
three groups including new onset, transient and chronic.
As anticipated, new onset HF is the initial clinic presen-
tation of HF as depicted from its name, whereas transi-
ent HF refers to symptomatic HF within a certain time
period. On the other hand, chronic HF may be stable, or
decompansated following occasional worsening episo-
des. The major abnormality is not heart disease in cases
of high cardiac output and the disease can be reversed
by appropriate treatment. It is more appropriate to clas-
sify such conditions as secondary HF associated with
high cardiac output in the circulation. Diagnosis of such
conditions is important since they can be treated and as
they should be excluded in the diagnosis of HF. 

The latest guidelines stress on the importance of nat-
riuretic peptides in the algorithm for the diagnosis of
HF and recommend measuring natriuretic peptides
(particularly in the primary health care services) in pa-
tients with suspected HF by clinical electrocardiog-
raphy (ECG), teleradiography and echocardiography.
The recommended algorithm cut-off values for brain

natriuretic peptide (BNP) and NT-proBNP have been
provided (Figure 1). According to the latest guidelines,
a BNP level of >400 pg/mL and NT-proBNP level of
>2000 pg/mL increase the risk of HF, whereas a BNP
level of <100 pg/mL and NT-proBNP level of <400
pg/mL exclude the possibility of HF in patients who do
not receive treatment for HF.

Clinical examination,
ECG, chest x-ray,
echocardiography

Natriuretic peptides

BNP 100-400 pg/mL
NT-proBNP 400-2000

pg/mL

Ambiguous 
diagnosis

BNP <100 pg/mL
NT-proBNP <400

pg/mL

Low risk for 
chronic HF

BNP >400 pg/mL
NT-proBNP >2000

pg/mL

High risk for HF

Figure 1. Flow chart for the diagnosis of HF using natriuretic
peptide analysis in patients with symptoms suggestive of HF
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The AHA/ACC/ESC has established new indicati-
ons for endocardial biopsy, which were not included in
the previous guidelines,[4] and suggested that endocar-
dial biopsy should be considered in patients with acute
or fulminant HF of unknown etiology, whose conditi-
on worsens with ventricular arrhythmia and/or atri-
oventricular heart block or in patients unresponsive to
conventional HF treatment. In addition, endomyocardi-
al biopsy may be performed in patients with suspected
infiltrative processes such as amyloidosis, sarcoidosis
and hemochromatosis or in patients with eosinophilic
myocarditis and restrictive cardiomyopathy of unkn-
own origin. 

The importance of self-care in the treatment of heart
failure is especially being emphasized. Guidelines re-
commend a new algorithm for the pharmacologic treat-
ment of systolic and symptomatic HF (Figure 2). Mana-
gement of precipitating or comorbid conditions should
also be considered during the treatment of HF. No dra-
matic update is available in the guidelines regarding the
pharmacologic treatment of HF including angiotensin
converting enzyme inhibitor, beta-blocker, angiotensi-
on receptor blocker, aldosterone antagonists, hydralazi-
ne and isosorbide dinitrate, digoxin, diuretics, antico-
agulants and antithrombotics. The main updates com-
prehensively mentioned include indications, war-

Figure 2. Treatment algorithm for patients with systolic and symptomatic heart failure (HF)
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ning/precautions and contraindications with more infor-
mation. In addition and contrary to the previous guide-
lines, the latest guidelines recommend statin treatment
in elderly patients with symptomatic chronic HF and
systolic dysfunction due to coronary artery disease in
order to minimize the hospitalization rate due to cardi-
ovascular events (Class of Recommendation: IIb, Level
of Evidence: B).

The European Society of Cardiology (ESC) Guidelines
for the Management of Valvular Heart Disease are recom-
mended in treatment of HF patients with aortic stenosis
and regurgitation, mitral regurgitation (organic, functional
and ischemic) and tricuspid regurgitation (Table 1).[5]

Traditional indications for pacemaker implemen-
tation are available in patients with HF.[6] However,
certain factors should be considered during pacema-
ker implantation in patients with HF: DDD pacing
should be preferred to VVI pacing in patients with
HF. In addition, indications for ICD, biventricular pa-
cing (CRT-P) or a combination of ICD and biventri-
cular pacing (CRT-D) device should be established
and assessed before pacemaker implantation for atri-
oventricular conduction defect in patients with HF.
Right ventricular pacing may cause desynchronizati-
on, leading to worsening of symptoms.

Aortic stenosis (AS)

Aortic regurgitation (AR)

Organic mitral regurgitation (MR)

Functional MR

Ischemic MR

Tricuspid regurgitation (TR)

ABCG: Coronary artery bypass graft surgery; EF: ejection fraction

Severe AS with HF symptoms
Severe asymptomatic AS with EF of <50%
Left ventricular dysfunction with highly reduced valvular area
Severe AR with HF symptoms
Severe asymptomatic AR with moderately impaired EF (≤%50)
Severe symptomatic MR with EF of >30% 
Severe MR with EF of <30% with inadequate pharmacologic
treatment and low risk profile 
Severe MR with low degree of EF with inadequate
pharmacologic treatment
Biventricular pacing in patients who are suitable for CRT
Severe MR with EF of >30% in patients scheduled for ACBG
Moderate MR in patients scheduled for ABCG
In conditions of systemic congestion where medical treatment
is inadequate in cases of isolated functional TR

IndicationValvular heart disease

I
I

IIb
I

IIa
I

IIb
IIb

IIa
I

IIa

III

Class

C
C
C
B
C
C

C
C

B
C
C

C

Level of Evidence

Table 1. Treatment recommendations for heart failure (HF) patients with some valvular heart disease

CRT-P

ICD

EF: Ejection fraction; CRT-P: Biventricular pacing; VF: Ventricular fibrillation; VT: Ventricular tachycardia.

Symptomatic NYHA class III-IV patients with EF of ≤35% and QRS of ≥120
msec despite optimal pharmacologic treatment 
Secondary prevention: in patients with documented VT leading to
hemodynamic dysfunction, patients who survived from VF, patients with VT and
concomitant syncope, and patients with >1-year life expectancy with EF of
≤40% and a good functional status
Primary prevention (ischemic): Patients with MI of >40 days, patients with
EF of ≤35%, and NYHA class II-III patients with more than one year life
expectancy while under optimal medical treatment 
Primary prevention (non-ischemic): patients with EF of ≤35%, and NYHA
class II-III patients with  more than one year life expectancy under optimal
medical treatment 
Patients with  more than one year life expectancy following CRT

IndicationProcedure

I

I

I

I

I

Class

A

A

A

A

A

Level of Evidence

Table 2. Data on recommendations for cardiac resynchronization therapy (CRT) and implantable cardioverter-
defibrillator (ICD) in patients with heart failure (HF) 
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Apart from traditional indications, pacing is not re-
commended for the initiation of treatment with beta-
blocker or for dose adjustment. Indications for ICD al-
so include primary prevention in non-ischemic heart
failure (Class of Recommendation: I, Level of Eviden-
ce: B). The addition of ICD to the therapy is recom-
mended for patients who underwent cardiac resyn-
chronization therapy (CRT) and patients with a life ex-
pectancy of more than one year (Class of Recommen-
dation: I, Level of Evidence: A). Recommendations
for CRT and ICD procedures in the latest guidelines
are given in Table 2.

Contrary to previous guidelines, the latest guidelines
include recommendations on patient groups suitable
for HF treatment and their treatments. The ESC Gu-
idelines for hypertension are recommended in mana-
gement of hypertension in patients with HF.[7] Pharma-
cologic treatment in these patients should include an-
giotensin converting enzyme inhibitors or angiotensin
receptor blockers. Management of hypertension in pa-
tients with HF with preserved systolic function should
be aggressive. One third of all patients with HF have
diabetes mellitus (DM). Recommendations of the
ESC/EASD Guidelines for the management of diabe-
tes mellitus are appropriate for the majority of patients
with HF.[8] Thiazolidinedione has been reported to in-
crease peripheral edema and symptomatic HF. The
risk of edema with thiazolidinedione treatment is do-
se-dependent and the risk increases in patients with

concomitant insulin therapy. Therefore, patients in
NYHA class III-IV should not be treated with thiazo-
lidinediones, whereas patients in NYHA class I-II may
receive low doses with close monitoring.

The latest guidelines also include some recommen-
dations for cachexia, defined as the non-edematous we-
ight loss of >6% of total body weight within 6-12
months. Cachexia is associated with increased morta-
lity. No consensus has been reached on the prevention
of cachexia due to HF and whether treatment is neces-
sary for these patients. Hypercaloric diets, appetizers,
physical activity and anabolic medications (insulin,
anabolic steroids) are recommended alternatives.

Acute heart failure

Definition of acute heart failure (AHF) has been re-
vised in the latest guidelines. The updated guidelines
define AHF as a rapid onset or change in the signs and
symptoms of HF, resulting in the need for urgent the-
rapy. AHF may either be a new HF or worsening of a
pre-existing chronic HF. The clinical presentation of
AHF reflects a spectrum of conditions since AHF is a
syndrome. The latest guidelines present six clinical ca-
tegories based on clinical presentation. Five of these ca-
tegories are the same in the previous and new guideli-
nes, whereas one of the categories is different in the lat-
ter. AHF due to acute coronary syndrome has been rep-
laced by AHF with a high level of cardiac output. 

Decompansated 
chronic HF

Pulmonary edema

Hypertensive HF

Cardiogenic shock

Right HF

HF secondary to ACS

ACS: acute coronary syndrome; IABP: intraaortic balloon pump; HF: heart failure; SBP: systolic blood pressure

Initiate vasodilator therapy and loop diuretics
High dose diuretics in patients with renal failure or patients regularly using diuretics should be preferred
Inotropic support for hypotension and hypoperfusion
Morphine is often necessary
Oxygenation should be provided
Initiate vasodilator therapy if there is adequate SBP; use diuretics in congestive conditions; inotropic
support is necessary in hypoperfusion
Initiate vasodilator therapy
Low dose diuretics are recommended in patients with congestion or pulmonary edema
Fluid, inotropic, vasodepressor, IABP and support devices should be administered respectively to reach
target level of SBP (>90 mmHg)
Intubation often required
Ineffective fluid perfusion
Avoid mechanical ventilation
Inotropic support is recommended in the presence of hypoperfusion
Investigate the presence of pulmonary embolism or right ventricular myocardial infarction 
Early revascularization is required
Investigate mechanical complications by ECG
IABP and immediate revascularization should be performed in case of cardiogenic shock

Recommendationlinical AHF class
Table 3. Recommendations on acute heart failure (AHF) based on clinical presentations 
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Furthermore, the latest guidelines include diagnostic
algorithms similar to the definition in the previous gu-
idelines. However, as previously mentioned, cut-off va-
lues of natriuretic peptides used in the diagnosis have
been revised.

Treatment goals for clinical, laboratory and he-
modynamic morbidity and mortality are recommended
in the previous guidelines, whereas the latest guidelines
recommend similar treatment goals with the assessment
of immediate-, intermediate- and long-term effects of
the disease. Various drugs are used in the treatment of
acute heart failure; however there is limited data from
clinical studies. As a result, empirical treatment is often
followed. Algorithm for empirical treatment recom-
mended is similar to that in the previous guidelines, but
more simplified. Contrary to the previous guidelines,
the latest version recommends individual treatment ba-
sed on the clinical presentation of AHF. Recommenda-
tions on acute heart failure based on clinical presentati-
on are given in Table 3. 

Similar to previous guidelines, the latest version al-
so recommends an arterial oxygen saturation of ?95%
(>90% in COAH patients), delivering oxygen therapy
in the early stages in patients with hypoxemia (Class of
Recommendation: I, Level of Evidence: C). Increased
FIO2 with airway mask, noninvasive ventilation
(CPAP=continuous positive airway pressure or
NIPPV=noninvasive positive pressure ventilation) fol-
lowed by intubation and mechanical ventilation are
used to reach target level of arterial oxygen saturation.
However, no statement on whether CPAP or NIPPV
should be used is made in the latest guidelines.

Diuretic dose is another main issue in the latest gu-
idelines recommending an initial dose of furosemide
20-40 mg I.V. during hospitalization. The dose may be
increased and continuous infusion may also be adminis-
tered following the initial dose in patients with excessi-
ve volume overload. The maximum dose of furosemide
should not exceed100 mg within the first 6 hours and
240 mg within the first 24 hours. In addition, the latest
guidelines include similar recommendations for the in-
dications and doses of vasodilators: the lower limit of
systolic blood pressure where vasodilators are not re-
commended is 85 mmHg in the previous guidelines;
while in the latest guidelines this has been changed to a
systolic blood pressure of 90 mmHg. Norepinephrine is
also the only recommended vasopressor. Epinephrine
administration is not recommended as inotropic or va-
sopressor in the presence of cardiogenic shock, in the
latest guidelines. It is only recommended as a resuscita-
tion treatment in the presence of cardiac arrest. 

Moreover, both guidelines include identical indicati-
ons for inotropic agents (class of recommendation: IIa).
However, the level of evidence has been elevated from
C to B in the study with levosimendan trials. As a result,
inotropic agents should be used in AHF patients with
low cardiac output presenting with hypoperfusion or
congestion despite vasodilator and/or diuretic admi-
nistration to relief symptoms, they should also be ad-
ministered in patients with dilated or hypokinetic ven-
tricle. A systolic blood pressure of 90 mmHg is recom-
mended instead of 85 mmHg in the latest guidelines as
the limit of the hazardous effect of vasodilator therapy.
Dobutamine, dopamine, milrinone, enoximone and le-
vosimendan are recommended as inotropic agents.
Dopamine in low doses together with higher dobuta-
mine doses, is particularly recommended, while a lo-
wer bolus dose of levosimendan (I.V.) compared to
the previous guidelines is recommended. As a result,
the bolus dose of levosimendan (3-12 Ìg/kg for 10 mi-
nutes) may be administered followed by a continuous
infusion (0.05-0.2 Ìg/kg/min for 24 hours). The infusi-
on rate may also be accelerated in the presence of sta-
bility. Infusion should be initiated without bolus injec-
tion to prevent hypotension in patients with a systolic
blood pressure of <100 mmHg.

Management programs in patients 
with heart failure 

Several management programs have been developed
including patient education, optimization of pharmaco-
logic treatment, psychosocial support and increased ac-
cessibility to health care services. The latest guidelines
support the development of such programs, with strong
recommendations. Management programs for heart fa-
ilure are recommended to patients who have recently
been hospitalized due to HF and others at high risk
(Class of Recommendation: I, Level of Evidence: A).
Heart Failure Management Programs have been orga-
nized as a multidisciplinary approach which coordina-
tes the various stages involved in the development of
heart failure and the chain of services provided by va-
rious health services. The multidisciplinary team may
include nurses, cardiologists, primary health care
physicians, physiotherapists, dieticians, social service
workers, psychologists, pharmacists, geriatrists and
other health care professionals for the treatment of HF.
The content and structure of the treatment programs
may vary dramatically in different countries with dif-
ferent health care system and programs should be adap-
ted to local conditions.
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