Supporting information
Can pulmonary haemorrhage be caused by excessive fluids, coagulation abnormalities, or
surfactant therapy?
Massive pulmonary haemorrhage may result from severe pulmonary oedema, one of the causes of
which is reduced intravascular oncotic pressure associated with fluid overload (Bland, 1982).
The role of coagulation abnormalities is “unclear”, although secondary disseminated intravascular
coagulation is not uncommon (Greenough, 1999).
A Cochrane systematic review of RCTs infants (Soll, 2010) concluded that prophylactic treatment with
synthetic surfactant increased the risk of pulmonary haemorrhage, metaanalysis showing a RR of
3.28 (95% CI 1.50 to 7.16).
Paradoxically, there is some suggestion that surfactant may be used to successfully treat pulmonary
haemorrhage, although a Cochrane review (Aziz, 2012) found no randomised or quasi-randomised
trials that would allow a firm conclusion to be reached.
A case-control study in 787 VLBW neonates treated with surfactant (Pandit, 1999) found that 94
(11.9%) developed pulmonary haemorrhage. In these infants, this was associated with increased risk
of death (OR 7.8, 95% CI 2.6-28) and short term morbidity (OR 4.4, 95% CI 1.3-15.7) if moderate or
severe.
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Evidence Level: V (fluids, coagulopathy); | (synthetic surfactant)

What is the most effective treatment for pulmonary haemorrhage?

A 2021 systematic review found that surfactant therapy and high-frequency oscillatory ventilation
(HFOV) are the most successful evidence-based treatment methods (Barnes, 2021). Surfactant
administration was found to be an effective method for the treatment of pulmonary haemorrhage in
reducing mortality and improving the oxygenation index associated with pulmonary haemorrhage in all
six of the studies identified where it was the primary treatment method. HFOV is an effective
management in treating pulmonary haemorrhage and in improving Ol, with a significant decrease in
oxygenation index seen 1 h post-HFOV in one study and decreased alveolar-arterial gradient in two
studies. These effects may be attributed to an increase in mean arterial pressure, but more evidence
is required to identify the exact aetiology of these improvements.
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Can surfactant treatment be beneficial in pulmonary haemorrhage?

A small RCT in which VLBW infants in the neonatal intensive care unit were randomised to either
receive one of two natural surfactants (poractant alfa and beractant; n = 21 each group) found both
were equally effective in improving oxygenation and ventilatory indexes following pulmonary
haemorrhage (Bozdag, 2015). There was a mortality rate of 23 neonates within 72 h of the
occurrence of pulmonary haemorrhage and 5 of the 13 surviving infants developed chronic lung
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disease. However, due to the size of the study groups, no statistically significant conclusions were
drawn regarding the mortality or long-term morbidity rate.

A retrospective case series from Amizuka et al. found that 21 of 26 neonates treated with single-dose
surfactant 3.0 + 1.3 h after the onset of haemorrhagic pulmonary oedema showed a good response at
1 h following administration. There were no reported deaths or instances of long-term disability in
neonates treated with surfactant therapy

A retrospective cohort study by Yen et al. suggested that surfactant was beneficial in treatment of
severe pulmonary haemorrhage. A statistically significant improvement in alveolar-arterial oxygen
difference and oxygenation index in the 2- to 4-h period post-administration was observed, compared
with the group who did not receive surfactant.
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