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A 7- month- old girl presented to the emergency depart-
ment with a 12- hour history of difficult breathing. The 
girl was alert but with a severe tachy- dyspnoea, chest 
retractions and nodding. Vital signs showed: respira-
tory rate 70/min, pulse rate 150/min and oxygen satu-
ration 92% on room air. At chest auscultation, mild 
bilateral basal crackles were noted. Repeated albuterol 
inhalations, systemic steroid and oxygen administra-
tion through high flow nasal cannula were adminis-
tered, but respiratory distress worsened in the next 
2 hours. Capillary blood gas analysis showed: pH 7.37 
pCO2 27 mm Hg, HCO3 17 mm Hg. A chest radio-
graph was performed (figure 1).

Questions
1. Which is the most likely diagnosis in this patient?

A. Bronchiolitis
B. Acute respiratory distress syndrome
C. Acute heart failure secondary to dilated 

cardiomyopathy
D. Diabetic ketoacidosis

2. Which test may help to confirm the diagnosis?
3. How should this patient be treated?

Figure 1 Chest X- ray shows enlargement of the cardiac silhouette 
with abnormal lung fields characterised by alveolar oedema, air 
bronchogram on the right side and left basal pleural effusion.
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Answers to the Questions on pAge 369
Answer for question 1
Acute heart failure (AHF) with pulmonary oedema in 
an infant with dilated cardiomyopathy (DCM). AHF 
is rare in children (incidence 0.87–7.7/100 000)1 
and should be suspected in case of severe respiratory 
distress without a clearly pathological pulmonary 
auscultation, no response to treatment for viral respi-
ratory infections and cardiomegaly at the X- ray. DCM 
is a leading cause of AHF in children with a peak inci-
dence in the first year of life, and it was diagnosed 
through echocardiography also in this case.2 3 It can be 
either a primary or acquired condition, and the most 
frequent aetiologies are infectious myocarditis, neuro-
muscular disorders, inborn errors of metabolism and 
toxic- related forms. The clinical presentation of DCM 
may be abrupt, characterised by respiratory distress and 
poor feeding, similarly to common respiratory infec-
tions. Another cause of AHF may be the late presenta-
tion of a large L- R shunt sometimes in association with 
a viral illness (ventricular septal defect, patent ductus 
arteriosus, anomalous pulmonary venous drainage), in 
which chest X- ray would show pulmonary plethora in 
addition to oedema. In infants, clinical signs of AHF, 
as hepatomegaly, jugular vein distention and pulmo-
nary rales can be absent or hard to recognise, so the 
suspicion should be high.4

Answer for question 2
Chest X- ray findings almost invariably include cardio-
megaly and may demonstrate pulmonary oedema, 
infiltrates or pleural effusions making it a fast, reliable 
and affordable investigation5 (figure 2). Electrocardi-
ography is a vital diagnostic tool and contributed to 
the diagnosis also in our case (figure 3). It may reveal 

signs of ventricular overload or ischaemia (ST- T wave 
changes) in case of myocarditis or a tachycardia as the 
cause of cardiomyopathy (ie, atrial ectopic tachycardia 
or permanent junctional reciprocating tachycardia). 
Eventually, echocardiography, which can show systolic/
diastolic dysfunction and reduction of ventricular ejec-
tion fraction, is warranted to confirm the diagnosis. In 
adjunction, blood tests may show metabolic acidosis 
and elevation of brain natriuretic peptide.

Answer for question 3
In the setting of AHF, the stabilisation of critical patient 
is of primary importance. Treatment may include 
pharmacological options such as diuretics, inotropic 
agents, anticoagulation and antiarrhythmic. Diuretics 
should be given as soon as possible in acute symptom-
atic cardiac decompensation to decrease fluid overload 
and cardiac work, in adjunction to fluid restriction. 
Inotropes, including phosphodiesterase inhibitors 
(milrinone) or adrenergic agonists (dobutamine or 
dopamine), should be administered when signs of left 
ventricular dysfunction with poor organ perfusion are 
present. The use of anticoagulation is usually indi-
cated if the ejection fraction is severely decreased or 
in the setting of atrial arrhythmias, arterial or venous 
thromboembolism. Patients with evidence of hypox-
aemia and respiratory acidosis may require ventilatory 
support with positive pressure and mechanical venti-
lation. In most severe cases that show signs of poor 
perfusion despite optimal medical treatment, mechan-
ical circulatory support with left ventricular assist 
device or extracorporeal membrane oxygenation may 
be necessary as a bridge to cardiac transplantation.6–9
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Figure 2 Chest X- ray, after stabilisation, shows partial resolution of 
alveolar oedema which revealed clearly the cardiac enlargement (white 
arrows). Endotracheal tube, which was distally displaced (black arrow), 
was promptly repositioned.

Figure 3 The ECG showed sinus tachycardia (167 bpm), Q waves 
in inferolateral leads and pathological features of biventricular 
overload: positive T waves in right precordial leads, negative T waves in 
inferolateral leads. These signs confirmed the suspect of an underlying 
cardiac disease.
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