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1. PREFACE

2. LIST OF ABBREVIATIONS

the dangers of substituting one product for another.
We then move on to cardiac arrhythmias. A position 
paper5 points out that physicians should be aware 
of the considerable variation between patients with 
asymptomatic arrhythmias in terms of risk of adver-
se effects and need for interventions.

A position statement from the field of sports  
cardiology6 then follows. This paper provides 
updated recommendations for practicing cardio- 
logists and sport physicians managing athletes with 
cardiomyopathies and myo-pericarditis. It provides 
practical advice for safe participation in competitive 
sport at professional and amateur level, as well as 
various recreational physical activities.

Moving on to myocardial infarction, we sum- 
marize the findings of a scientific expert panel on 
the transition to high-sensitivity troponin testing.7 
The panel recommends a consistent transition from 
one method to the other across all departments of 
an institution, following gradual and dedicated 
training of all personnel involved in this practice.

We finally summarize a recent review on the clinical 
benefits and potential risks of statin therapy.8 This 
review is based on the latest evidence and provides 
clinicians with reassurance about statin safety.

ACS acute coronary syndrome  HF heart failure

ADP accelerated diagnostic protocol  hs-cTn high sensitivity cardiac troponin

AMI acute myocardial infarction ICD implantable cardioverter defibrillator

ANP atrial natriuretic peptide LV left ventricle

BMI body mass index LVEDV left ventricular end-diastolic volume

BNP brain natriuretic peptide LVEF left ventricular ejection fraction

CMR cardiovascular magnetic resonance MR-proANP midregional proANP 

cTn cardiac troponin  NP natriuretic peptide

ECG electrocardiogram NT-proBNP N-terminal proBNP 

ED emergency department SAMS statin-associated muscle symptoms

ESC European Society of Cardiology  SAMS-CI SAMS-Clinical Index 

FCM ferric carboxymaltose

   This e-book from Cardiology Update highlights 
recently published consensus papers and litera- 
ture reviews that will be useful to cardiologists’  
daily practice. 

We begin by discussing current knowledge and 
practices relating to the diagnosis and treatment of 
patients with heart failure (HF). We assess a clinical 
review in which the authors propose we no longer 
rely solely on left-ventricular ejection fraction to 
classify the disease1; physicians should instead  
consider the many overlapping HF phenotypes, with 
a more patient-tailored approach to classification 
and treatment. Next, we discuss a practical guide  
on the clinical use of natriuretic peptide (NP) bio-
markers in patients with HF.2 This guide clarifies how 
NP levels can be used to aid diagnosis, together with 
other clinical parameters such as renal function and 
cardiac imaging.

We then discuss a position paper that assesses 
current knowledge on how we diagnose congestion 
and how to effectively treat both acute and chronic 
HF with diuretics.3 Appropriate diuretic use remains 
a challenge, especially in patients with worsening 
renal function, diuretic resistance, and electrolyte 
disturbances. We then summarize the findings of a 
recent review of intravenous iron products used to 
treat anemia in chronic HF.4 This paper highlights 
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Natriuretic peptides (NPs) are the gold standard biomarkers for 
heart failure diagnosis and prognosis. Here we reveal the recom-
mendations of the Heart Failure Association of the European 
Society of Cardiology on the cut-off values for diagnosing acute 
and chronic HF as presented in a recent position paper.2

NP physiology
The main trigger for raised plasma levels of these hormones 
is volume expansion and/or pressure overload which cause 
end-diastolic wall stress (see Figure 2). This initiates synthesis 
of NP precursors in the atrial and ventricular myocardium. The 
three types of NPs are B-type/brain natriuretic peptide (BNP), 
N-terminal proBNP (NT-proBNP) and midregional proANP 
(MR-proANP). All three NP types have high prognostic accuracy 
for death and hospitalization, both in stable HF patients and in 
patients with other cardiac disorders. 

Measuring NPs in acute and chronic settings 
The authors’ main recommendation is to measure NPs in all 
patients with dyspnea and/or fatigue – symptoms suggestive of 
new onset HF or worsening of HF. This helps not only in timely 
diagnosis or exclusion of HF, but also in risk stratification. Ho-
wever, patients with acute dyspnea must be assessed differently 
from those who have dyspnea on exertion: due to differences in 
filling pressures in these two patient groups, optimal NP cut-off 
levels for diagnosing acute HF are higher than those used for 
diagnosing chronic HF.

NPs also have very high diagnostic accuracy in discriminating 
HF from other causes of dyspnea: the higher the NP level, the 
higher the likelihood that dyspnea is caused by HF. Although  
NP levels are known to improve the diagnostic accuracy of  
clinical judgement, they should always be used in conjunction 
with other clinical information, including cardiac imaging which 
helps establish the underlying cause of HF, if present.

Factors determining NP levels
While recommended cut-off levels can be used to diagnose 
HF in both acute and non-acute settings, we should not forget 

3.1.2. PRACTICAL GUIDE FOR NATRIURETIC PEPTIDE  
        CONCENTRATIONS

Figure 2. The different hemodynamic aspects of cardiac function  
that determine natriuretic peptide (NP) concentrations, which in  
turn determine diagnosis and disease severity.  
Adapted from Mueller et al. Eur J Heart Fail (2019) 21, 715–731.

Natriuretic peptides should be  
measured in all patients presenting 
with symptoms suggestive of new 
onset or worsening of HF such as 
dyspnea and/or fatigue, as their use 
facilitates both early diagnosis or the 
early exclusion of HF. 
- Mueller et al. Eur J Heart Fail (2019) 21, 715–731.

the “gray zone”: the middle range of NP levels for which HF is 
neither likely nor unlikely. While the upper and lower cut-offs are 
stringent enough to ensure high positive and negative predictive 
values, patients falling within this middle range always require 
further diagnostic testing. 

The main confounding factors are age, renal function and body 
mass index (BMI). As HF is seen mainly in older patients, its  
presentation is often complicated by multiple co-morbidities 
which can affect NP levels in the blood. For example, patients 
with renal disease often have increased NP levels. Obese  
patients are known to have far lower NP levels than people with 
a normal BMI, which means that HF can only be ruled out in 
these patients if they have very low NP levels.

Using NP levels to screen for HF risk and guide  
treatment 
The use of NP levels to diagnose HF and monitor prognosis is 
clearly established - both in the ER and in primary care. How- 
ever, this paper also touches on two other potential uses in  
the primary care setting. The first is the emerging role of  
NP screening in high-risk patients. The second is to monitor 
NP levels in patients with chronic HF and to use this to guide 
treatment. Although NP-guided therapy seems to be safe and 
cost-effective, the medical value of using NP levels to guide 
treatment in patients with HF remains unclear.

In summary, this practical guidance makes clear how NP levels 
can be used as a diagnostic aid in daily practice, in conjunction 
with other clinical parameters such as renal function, BMI, and 
cardiac imaging.
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3.1.3. USE OF DIURETICS IN HEART FAILURE  
        WITH CONGESTION

Figure 3. The different diuretics 
used to treat heart failure act  
on different parts of the nephron. 
They also differ in mode of action 
and effect on sodium reabsorp- 
tion. AQP2, aquaporin-2; AVP,  
arginine vasopressin; cAMP, cyclic  
adenosine monophosphate; 
eNaC, epithelial sodium channel; 
PKA, protein kinase A; SGLT2,  
sodium-glucose linked  
transporter-2. Adapted from  
Mullens et al. Eur J Heart Fail 
(2019) 21: 137-155.

Diuretic response should always be  
interpreted in light of the dose and type  
of the diuretic agent administered and  
the degree of volume overload, body  
composition and kidney function.  
- Mullens et al. Eur J Heart Fail (2019) 21, 137–155.

A recent position paper from the Heart Failure Association of the 
European Society of Cardiology summarizes current knowledge 
on assessing congestion in HF patients.3 It also provides an  
overview of the mechanisms of action of different diuretics  
(see Figure 3), and advises on their use in treating acute and 
chronic HF.

Evaluating congestion and euvolemia
This position paper focuses on congestion with excessive  
volume overload which can be diagnosed via cardiac cathete- 
rization. This is not the preferred option however, and the  
authors provide an overview of the non-invasive clinical and 
echocardiographic parameters used to diagnose congestion 
in different patient groups. These include elevated jugular vein 
pressure and other physical signs, as well as lung ultrasound, 
Doppler imaging, and measurement of natriuretic peptide  
biomarkers.3

Once a patient has been diagnosed and starts treatment with 
diuretics, technical assessments can evaluate the patient’s 
congestion and determine whether euvolemia - a normal blood 
volume - has been reached. The best strategy is likely one that 
evaluates congestion based on multiple parameters before the 
patient is discharged. These parameters should include clinical 
assessment at rest and during exercise, and biomarker measure-
ment supplemented with technical assessments according  
to local expertise. 

Assessing diuretic response and diuretic resistance 
Determining the optimal point at which a patient with HF can 
stop taking diuretics remains a major challenge in this field. 
The diuretic response should always be interpreted according 
to the dose and type of diuretic given to the patient, as well as 
the degree of volume overload, body composition and kidney 
function. While diuretic response indicators traditionally include 
changes in net fluid output and weight loss, measuring urinary 
sodium content is also receiving increasing interest. 

Achieving euvolemia is more difficult in patients with diuretic 
resistance, a situation involving multiple factors including  
sympathetic nervous system activation, renin-angiotensin- 
aldosterone system activation, nephron remodeling, and  
pre-existing renal function alterations. Patients with worsening 
renal function benefit from a stepped pharmacologic approach 
whereby successful decongestion is achieved by altering diuretic 
therapy based on early and repetitive treatment assessment.
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