Cardiovascular System — Blood Pressure

The importance of identifying and treating hypotension lies in its association with
periventricular haemorrhage and adverse long-term neurodevelopmental outcome. [1,2] A
clear association between hypotension and periventricular leukomalacia has not been
established.[3] Continuous intra-arterial blood pressure (BP) monitoring is the ideal, especially
in the sickest most immature babies. Intermittent, non-invasive BP monitoring may be a useful
alternative in larger, relatively healthy babies when invasive monitoring is not available.

Hypotension is most commonly defined using various BP reference ranges derived from
‘stable’ preterm infants without evidence of neurological injury. Birth weight and postnatal age
specific centile charts and tables have been published for preterm infants.[1,4] The 10™
percentile for mean BP is approximately 25-30 mmHg in babies < 750 g.[1] The commonly
cited ‘rule of thumb’ that defines hypotension as a mean BP below a baby’s gestational age is
only valid in the first 24 hours for very low birthweight infants.[4]

Although there is no evidence that treating hypotension improves short or long term
neurological outcomes in preterm babies with RDS, it is considered good clinical practice to
measure BP in infants with RDS and to treat hypotension when accompanied by clinical or
laboratory evidence of poor tissue perfusion (grade C recommendation).

Blood pressure is the product of cardiac output and systemic vascular resistance. There is a
weak correlation between BP and left ventricular output, and left ventricular output is either
normal or high in three-quarters of hypotensive preterm infants.[5,6] Although some
hypotensive babies may have evidence of myocardial dysfunction and low left ventricular
output, hypotension is more frequently a result of low systemic vascular resistance (often
associated with a haemodynamically significant ductal shunt).[5-7] Blood volume and BP are
poorly related and hypovolaemia is a relatively rare cause of hypotension in preterm
infants.[6,8]

Volume expansion should be the first line treatment for hypotension only if there is clear
evidence of underlying hypovolaemia (grade C recommendation). The volume of fluid infused
rather than its protein load is the important factor in BP response.[9] Normal saline is as
effective as albumin and avoids the potential adverse effects of administering blood
products.[10]

Dopamine is more effective than either volume expansion or dobutamine in increasing BP
and should be considered as the first-line agent to treat hypotension.[11] (grade A
recommendation). Most infants respond to dopamine at doses of 2 to 10 micrograms/kg/min;
high dose dopamine > 20 micrograms/kg/min are usually avoided because of concerns
regarding excessive peripheral vasoconstriction and reduced cardiac output.[11,12]

Dobutamine is an inotrope without the vasopressor actions of dopamine and may therefore
increase cardiac output when hypotension is accompanied by myocardial dysfunction. It
should be used as a second-line agent in addition to dopamine at a dose of 5-20
micrograms/kg/min. (grade C recommendation).

Adrenocortical insufficiency may be a cause of hypotension in some preterm infants.[13]
Although hydrocortisone was as effective as dopamine in first line treatment of hypotension in
one randomised controlled trial, steroid therapy should be reserved for babies with refractory
hypotension.[14,15] (grade C recommendation). Hydrocortisone 2-6 mg/kg/d increases BP
allowing a reduction in inotropic/vasopressor support.[15]

There are few data to support the use of other drugs in preterm hypotension. Adrenaline
(epinephrine) has been used as a second line agent but there is little published work
regarding efficacy and safety in the neonatal period.[16]
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