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A practical approach to the patient 
with unexplained dyspnea

Mrs D, 69 yrs

Medical history 

• Diabetes mellitus type 2 

• Arterial hypertension 

• Dyslipidemia 

• 3 months ago: Paroxysmal atrial fibrillation R/ Electrical cardioversion and Amiodarone.  

 Treatment 

• Bisoprolol 10 mg od 

• Amiodarone 200 mg od 

• Xarelto 20 mg od 

• Burinex 2.5 mg od 

• Exforge 5/160 mg od 

• Glucophage 500 mg bid 

• Serlain 50 mg od



Mrs D, 69 yrs

Reason for consultation 

• Persistent and progressive lower leg edema since 
hospital discharge 

• Fatigue and severe exercise intolerance 

• Dyspnea at low exercise intensity 

• Cough with uncoloured sputa 

• Pain upper and lower legs 

• Loss of appetite 

• Absence of thoracic pain, orthopnea, palpitations

Mrs D, 69 yrs

Clinical examination 

• BP 155/69 mmHg, HF 84, IR, t 37°C, RR 20/min 

• 165 cm, 90 kg (BMI 33.1) 

• Mildly distended neck vein 

• Normal heart sounds, systolic murmur 2/6 

• Bilateral crepitations (discrete) 

• Normoperistalsis, normal abdominal palpation 

• Moderate pitting edema lower legs

Mrs D, 69 yrs Mrs D, 69 yrs



Mrs D, 69 yrs
Hb 10.4 g/dl 12-15
WBC 25.1 .109/L 4.3-10.0
neutrophils 22.09 .109/L 2.0-7.0
TRC 613 .109/L 140-440
creatinin 1.16 mg/dl 0.45-0.75
ureum 62 mg/dl 17-49
Sodium 134 mmol/L 136-145
Potassium 3.9 mmol/L 3.5-5.1
Chloride 98 mmol/L 98-107
Bicarbonate 27 mmol/L 21-32
CRP 17 mg/dl <0.3
Troponin I <0.015 ug/ml <0.045
Albumin 19 g/L 32-46
Total protein 63 g/L 64-82
LDH 232 U/L 84-246
AST 22 U/L <31
ALT 17 U/L <34
Alk 188 U/L 53-141
Gamma-GT 170 U/L 12-38
HbA1c 8.7 %

differential diagnosis

• Upper/lower 
respiratory tract 
infection 

• Pulmonary embolism 

• Deconditioning 

• Obesity

• Hypo-albuminemia 
(renal/ hepatic)  

• Venous insufficiency 

• Deep vein trombosis

Breathlessness Oedema

Could it be heart failure?

Symptoms and signs of 
HF 

+  

Significant cardiac 
dysfunction 

Mrs D, 69 yrs 

BNP 875 pg/ml

NPV= 97-99%

ESC guidelines acute and chronic heart failure, Eur Heart J 2016Figure 4.1 Diagnostic algorithm for a diagnosis of heart failure of non-acute onset
BNP ¼ B-type natriuretic peptide; CAD ¼ coronary artery disease; HF ¼ heart failure; MI ¼ myocardial infarction; NT-proBNP ¼ N-terminal
pro-B type natriuretic peptide.
aPatient reporting symptoms typical of HF (see Table 4.1).
bNormal ventricular and atrial volumes and function.
cConsider other causes of elevated natriuretic peptides (Table 12.3).
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Mrs D, 69 yrs

Systolische functie is bewaard Two phases of the 
cardiac cycle:      
Systole and 

Diastole 

During systole 
(Greek: contraction), 

the heart ejects 
blood. This is 

quantified by ejection 
fraction (%) 

Mrs D, 69 yrs

Two phases of the 

cardiac cycle:      
Systole and 

Diastole 

During systole 
(Greek: contraction), 

the heart ejects 
blood. This is 

quantified by ejection 
fraction 

During diastole 
(Greek: drawing 
apart), the heart 

relaxes to fill with 
blood. This is 

quantified by Echo 
doppler

Diastolic function is gestoord
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pathophysiological features

 

Diastolic function is determined by the passive elas-
tic properties of the left ventricle and by the process
of active relaxation. Abnormal passive elastic prop-
erties generally are caused by a combination of in-
creased myocardial mass and alterations in the ex-
tramyocardial collagen network.
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 The effects of
impaired active myocardial relaxation can further
stiffen the ventricle. As a result, the curve for left ven-
tricular diastolic pressure in relation to volume is
shifted upward and to the left (Fig. 2), chamber com-
pliance is reduced, the time course of filling is al-
tered, and the diastolic pressure is elevated.
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 Under
these circumstances, a relatively small increase in
central blood volume or an increase in venous tone,
arterial stiffness, or both can cause a substantial in-
crease in left atrial and pulmonary venous pressures
and may result in acute pulmonary edema.
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The differences and similarities between diastol-
ic and systolic heart failure are shown in Table 1. A
substantial number of patients with diastolic heart
failure have a low stroke volume and a reduced car-
diac output despite a normal ejection fraction
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; in
many patients, the capacity to augment cardiac out-
put during exercise is also limited.
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 Other subtle
abnormalities in systolic function have been identi-

fied in patients with a normal ejection fraction,

 

23

 

 but
the predominant abnormality in this condition is in
diastole. The left ventricular size and ejection frac-
tion are normal, and the left ventricle has a limited
capacity to fill at a normal left atrial pressure.
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Patients with diastolic dysfunction, with or with-
out overt heart failure, have exercise intolerance for
two principal reasons. First, elevated left ventricular
diastolic and pulmonary venous pressures cause a
reduction in lung compliance, which increases the
work of breathing and evokes the symptom of dys-
pnea. Second, inadequate cardiac output during
exercise can lead to fatigue of the legs and of the
accessory muscles of respiration.

 

24-26

 

 This latter
mechanism helps to explain the relationship be-
tween poor exercise tolerance and changes in
pulmonary-capillary wedge pressure.
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 Other non-
cardiac mechanisms, especially physical decondi-
tioning, also contribute to exercise intolerance.

 

diagnostic criteria

 

Guidelines from the American College of Cardiol-
ogy and the American Heart Association suggest
that “the diagnosis of diastolic heart failure is gen-

strategies and evidence

 

Figure 1. Echocardiographic Images in a Normal Person (Panel A) and the Patient with Diastolic Heart Failure (Panel B).

 

The patient with diastolic heart failure has a thickened left ventricular wall and a normal left chamber volume.

A B

Downloaded from www.nejm.org by CAREN L. GROSSBARD SOLOMON on September 11, 2004.
Copyright © 2004 Massachusetts Medical Society. All rights reserved.

Mrs D, 69 yrs

• Diagnosis 

• Heart failure with preserved ejection fraction: HFPEF 

• Treatment 

• Congestion: Diuretics IV + Hygroton + Spironolactone+ Fluid restriction (2L/d) 
• AF: electrical cardioversion unsuccesful.  

• Co-morbidities 

• Pulmonary (sur) infection (Acinetobacter): Glazidim 
• Diabetes: Glucophage on hold. Associatoin Unidiamicron 120 mg/d 
• OSAS: CPAP 
• Obesity: hypocaloric diet 
• Axonal polyneuropathy secondary to amiodarone: stop amiodarone

3 types of HF in 2016 guidelines
HF with a mid-range EF: HFmrEF 

•  LVEF <40% in HFrEF trials 

•  LVEF ≥50% in HFpEF trials 

•  LVEF 40-49% ? 

ESC guidelines Heart Failure 2016

You don’t need a reduced ejection 
fraction to have heart failure



HFpEF and HFrEF: Verschillende klinische fenotypes
HFrEF – HFpEF: arbitrair onderscheid? 

Ather, JACC 2012 
Dunlay, Circ HF 2012 

Predictors for HFrEF versus HFpEF

HFpEFHFrEF

Female gender 
OR 1.71 (1.63- 1.78)

Hypertension 
OR 1.31 (1.23-1.41)

Atrial fibrillation 
1.3 (1.23-1.41)

Masoudi, JACC 2003

LBTB 
OR 0.27 (0.24-0.30)

Prior MI 
0.42 (0.40-0.46)

Obesity 
1.41 (1.23-1.61)

HFpEF is common, more prevalent in women

Vasan et al, JACC 1999

Is hartfalen een spectrum?

De Keulenaer  G, Circulation 2011



Of toch twee aparte entiteiten?

Lam C et al, Eur Heart J 2014

Heart failure: an important health care issue

• 15 million europeans suffer from heart failure. 7 
million of them have HFpEF!!! 

• 1% of health care budget in many developed 
countries 

• Steady increase in the number of hospitalisations 
over the previous 2 decades 

• 5% of acute medical admissions

The world’s ageing population

Eurostat 2011

Solid: 2060 
Bordered: 2011

Prevalence of HFpEF vs HFrEF: changes over time

Owan TE et al, N Engl J Med 2006



Pathofysiologie Pathofysiologie: co-morbidities as primum movens

Tschope and Lam,  Heart 2012

Other factors that explain symptoms in HFpEF? How do we diagnose HFpEF

Difficult! 

• Diagnosis is more complex that HFpEF 
• Subject of debate 
• Large differential diagnosis for primary symptom 

(breathlessness) 
• Limited consensus



1. Think about HFpEF in the dyspneic patient 2. Confirm that it is heart failure

Anand et al, Circ Heart Fail 2011

• Case ascertainment: A ‘normal BNP/NT-proBNP 
precludes heart failure 

• Outcome predicted by baseline NT-proBNP

→BNP or NT- pro BNP

Non-acute onset

NT-proBNP ≥125

BNP ≥35

3. Is the ejection fraction normal?

HFrEF —— HFmrEF——HFpEF

→Echocardiography

4. Evidence of abnormal LV relaxation/filling

Paulus WJ, Eur Heart Journal 2007



How will diagnosis change management?

Figure 7.1 Therapeutic algorithm for a patient with symptomatic heart failure with reduced ejection fraction. Green indicates a class I recom-
mendation; yellow indicates a class IIa recommendation. ACEI ¼ angiotensin-converting enzyme inhibitor; ARB ¼ angiotensin receptor blocker;
ARNI ¼ angiotensin receptor neprilysin inhibitor; BNP ¼ B-type natriuretic peptide; CRT ¼ cardiac resynchronization therapy; HF ¼ heart fail-
ure; HFrEF ¼ heart failure with reduced ejection fraction; H-ISDN ¼ hydralazine and isosorbide dinitrate; HR ¼ heart rate; ICD ¼ implantable
cardioverter defibrillator; LBBB ¼ left bundle branch block; LVAD ¼ left ventricular assist device; LVEF ¼ left ventricular ejection fraction; MR ¼
mineralocorticoid receptor; NT-proBNP ¼ N-terminal pro-B type natriuretic peptide; NYHA ¼ New York Heart Association; OMT ¼ optimal
medical therapy; VF ¼ ventricular fibrillation; VT ¼ ventricular tachycardia. aSymptomatic ¼ NYHA Class II-IV. bHFrEF ¼ LVEF ,40%. cIf ACE
inhibitor not tolerated/contra-indicated, use ARB. dIf MR antagonist not tolerated/contra-indicated, use ARB. eWith a hospital admission for
HF within the last 6 months or with elevated natriuretic peptides (BNP . 250 pg/ml or NTproBNP . 500 pg/ml in men and 750 pg/ml in women).
fWith an elevated plasma natriuretic peptide level (BNP ≥ 150 pg/mL or plasma NT-proBNP ≥ 600 pg/mL, or if HF hospitalization within recent
12 months plasma BNP ≥ 100 pg/mL or plasma NT-proBNP ≥ 400 pg/mL). gIn doses equivalent to enalapril 10 mg b.i.d. hWith a hospital admis-
sion for HF within the previous year. iCRT is recommended if QRS ≥ 130 msec and LBBB (in sinus rhythm). jCRT should/may be considered if
QRS ≥ 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individua-
lized decision). For further details, see Sections 7 and 8 and corresponding web pages.
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mortality and morbidity have not been studied in RCTs. A Co-
chrane meta-analysis has shown that in patients with chronic HF,
loop and thiazide diuretics appear to reduce the risk of death
and worsening HF compared with placebo, and compared
with an active control, diuretics appear to improve exercise
capacity.178,179

Loop diuretics produce a more intense and shorter diuresis
than thiazides, although they act synergistically and the combin-
ation may be used to treat resistant oedema. However, adverse
effects are more likely and these combinations should only be
used with care. The aim of diuretic therapy is to achieve and main-
tain euvolaemia with the lowest achievable dose. The dose of the
diuretic must be adjusted according to the individual needs over
time. In selected asymptomatic euvolaemic/hypovolaemic patients,
the use of a diuretic drug might be (temporarily) discontinued. Pa-
tients can be trained to self-adjust their diuretic dose based on
monitoring of symptoms/signs of congestion and daily weight
measurements.

Doses of diuretics commonly used to treat HF are provided in
Table 7.3. Practical guidance on how to use diuretics is given in
Web Table 7.7.

Table 7.3 Doses of diuretics commonly used in
patients with heart failure

Diuretics Initial dose (mg) Usual daily dose 
(mg)

Loop diuretics a

Furosemide 20–40 40–240

Bumetanide 0.5–1.0 1–5

Torasemide 5–10 10–20

Thiazidesb

2.5 2.5–10

Hydrochlorothiazide 25 12.5–100

Metolazone 2.5 2.5–10

lndapamidec 2.5 2.5–5

Potassium-sparing diureticsd

+ACE-I/ 
ARB

-ACE-I/ 
ARB

+ACE-I/ 
ARB

-ACE-I/ 
ARB

Spironolactone/ 
eplerenone

12.5–25 50 50 100–
200

Amiloride 2.5 5 5–10 10–20

Triamterene 25 50 100 200

ACE-I ¼ angiontensin-converting enzyme inhibitor, ARB ¼ angiotensin receptor
blocker.
aOral or intravenous; dose might need to be adjusted according to volume status/
weight; excessive doses may cause renal impairment and ototoxicity.
bDo not use thiazides if estimated glomerular filtration rate ,30 mL/min/1.73 m2 ,
except when prescribed synergistically with loop diuretics.
clndapamide is a non-thiazide sulfonamide.
dA mineralocorticoid antagonist (MRA) i.e. spironolactone/eplerenone is always
preferred. Amiloride and triamterene should not be combined with an MRA.

Table 7.2 Evidence-based doses of disease-modifying
drugs in key randomized trials in heart failure with
reduced ejection fraction (or after myocardial
infarction)

Starting dose (mg) Target dose (mg)

ACE-I

Captoprila 6.25 t.i.d. 50 t.i.d.

Enalapril 2.5 b.i.d. 20 b.i.d.

Lisinoprilb 2.5–5.0 o.d. 20–35 o.d.

Ramipril 2.5 o.d. 10 o.d.

Trandolaprila 0.5 o.d. 4 o.d.

Beta-blockers

Bisoprolol 1.25 o.d. 10 o.d.

Carvedilol 3.125 b.i.d. 25 b.i.d.d

Metoprolol succinate (CR/XL) 12.5–25 o.d. 200 o.d.

Nebivololc 1.25 o.d. 10 o.d.

ARBs

Candesartan 4–8 o.d. 32 o.d.

Valsartan 40 b.i.d. 160 b.i.d.

Losartanb,c 50 o.d. 150 o.d.

MRAs

Eplerenone 25 o.d. 50 o.d.

Spironolactone 25 o.d. 50 o.d.

ARNI

Sacubitril/valsartan 49/51 b.i.d. 97/103 b.i.d.

If -channel blocker

Ivabradine 5 b.i.d. 7.5 b.i.d.

ACE ¼ angiotensin-converting enzyme; ARB ¼ angiotensin receptor blocker;
ARNI ¼ angiotensin receptor neprilysin inhibitor; b.i.d. ¼ bis in die (twice daily);
MRA ¼ mineralocorticoid receptor antagonist; o.d. ¼ omne in die (once daily);
t.i.d. ¼ ter in die (three times a day).
aIndicates an ACE-I where the dosing target is derived from post-myocardial
infarction trials.
bIndicates drugs where a higher dose has been shown to reduce morbidity/
mortality compared with a lower dose of the same drug, but there is no substantive
randomized, placebo-controlled trial and the optimum dose is uncertain.
cIndicates a treatment not shown to reduce cardiovascular or all-cause mortality in
patients with heart failure (or shown to be non-inferior to a treatment that does).
dA maximum dose of 50 mg twice daily can be administered to patients weighing
over 85 kg.
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Owan TE et al, N Engl J Med 2006

Survival improved for HFrEF, but did not change for HFpEF in the last 20 years Therapeutic void in HFpEF

All cause mortality

Redfield M, Circ Heart Failure 2012



SPIRONOLACTONE: promising TOPCAT – subanalyses: regionale variatie 

Pfeffer, Circulation 2015 

Signs of congestion: Diuretics

+

AFHypertension Myocardial ischemia

Verapamil
Betablocker

Treatment of associated pathology

New drugs...

• Classical HF medication no effect on mortality in HFpEF 

• New pharmacological approaches 

• Ivabradine 

• Soluble Guanylate Cyclase stimulation 

• New devices and interventions 

• Renal denervation, vagus stimulation

How do we treat (numerous) co-morbidities?



Management of COPD in Heart Failure Prevention/Management of Renal Dysfunction in heart failure 

Management of Obesity in HFpEF Why does co-morbidity influence outcome?

1. Under-utilisation of effective therapies (e.g. BB) 

2. Increased drug-drug interactions and adverse effects 

3. Patient non-adherence or inability to recall medication regime 

4. Health seeking behaviour poorer 

5. Failed social support 

6. Inadequate post-discharge care 

7. Poor co-ordination of more complex care



Exercise training 
improves exercise 
capacity and 
diastolic function 
in HFpEF

Edelmann et al, J Am Coll Cardiol 2011

Exercise training

Optimizing Exercise Training in 
Prevention and Treatment of 

Diastolic Heart Failure 

Effects of different exercise doses in 
treatment of heart failure with preserved 

ejection fraction:  
A randomized European multicenter study  

(OptimEx-Clin) 

EU 602405-2 

What is the optimal training dose?

What to take home....

• Search for HFpEF in any patient with unexplained dyspnea 

• BNP to rule out heart failure 

• Diagnosis is important for treatment and risk stratification 

• Co-morbidities are numerous: a correct referral is primordial 

• Multidisciplinary care by example! 

Specialist 
heart 
failure 
clinic

Primary 
care

Other
Disciplines
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