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Editorial

Blood pressure is normal if systemic organ perfusion is normal. So
far, so good. In neonates, however, the specific risks of low organ
perfusion have an impact not only on their present state, but also on
their development. Inadequate perfusion of the brain can lead to
intraventricular hemorrhage or periventricular leucomalacia, both
disturbing the neurological development. The same is true for the gut,
with consecutive necrotizing enterocolitis and other deleterious effects
on the child [1-3]. For these reasons, the correlation between the
neurodevelopmental outcome and the mean arterial blood pressure
and (as an additional parameter) the regional cerebral oxygenation is
the subject of recent research that aims to find a clinically helpful
strategy.

But what is the correct method to measure blood pressure in
neonates, especially in preterms, and what is the range that can be
considered “normal”? Which values measured in which time slot can
induce which kind of damage? And why is it so difficult to conduct
evidence-based studies? There is no short answer to these questions
[4]. Many studies are retrospective, others have heterogeneous or
small study groups. Moreover, the methods of measuring blood
pressure are not always comparable [5]. It is interesting that adults
who were born as preterms (especially those with a very low birth
weight) have a higher blood pressure later in life compared to those
born at term. However, as therapy has changed over time in so many
ways that the basic situation cannot be compared, the results of studies
on adults who were born as preterms may not be readily taken into
account for neonates today.

At least for preterms below 1000 g or 31 weeks, the classical and
clinically used normal lower limit of medium arterial blood pressure is
equal to the gestational age in completed weeks. According to other
authors, 30 mmHG is the lower limit that also marks the cut-off value
for intervention. But a systematic proof of these guideline values has
never been furnished [6-8].

An important aspect of the special circumstances of blood pressure
regulation in preterms is the fact that left ventricular ejection fraction
is different than in adults, while at the same time the peripheral
resistance is lower. Thus, echocardiography is the most common
additional method to evaluate blood pressure and perfusion. But
unfortunately, the situation easily gets confusing as soon as specific
conditions like a persistent arterial duct, the pulmonary situation (i.e.
respiratory distress syndrome), the application of surfactant and – last
but not least – the day of life are taken into account. It gets even more
intricate when parameters such as blood volume, rheology, myocardial
contractility and vascular resistance are taken into consideration, too.

Measurement is performed invasively, i.e. by arterial catheter,
which is regarded as the gold standard, or non-invasively, i.e. by
oscillometry. The overall reliability seems to be good – except for the
lower limits. Unfortunately, this is the most crucial range.

Consequently, a “normal” blood pressure is defined by multimodal
clinical aspects and very few paraclinical and apparative tools rather
than by specific values. Most important is the overall clinical stability
of the infant: Spontaneous breathing, food tolerance, normal
neurological findings and a normal capillary refill will usually lead to
acceptance of lower blood pressure. But on the other hand, symptoms
are not always obvious: They can be too mild to be related to blood
pressure anomalies, but they can also be late signs (e.g. neurological
problems or reduced food tolerance) [9].

Another parameter that is commonly used to assess blood pressure
is diuresis. But since there is no reliable correlation between diuresis
and renal perfusion, this otherwise helpful indicator has to be judged
critically as well (of course it is not forbidden to take the diuresis into
account to create a complete picture of circulation in the premature
infant). The same is true for additional measurements of lactate since
the results are too unspecific: Although it can be caused by an
impaired microcirculation, there are other possible reasons for
elevated lactate.

From a therapeutical point of view, the first step in order to ensure
normal microcirculation and organ perfusion is volume application,
usually normal saline solution in adequate dosage. Dopamine and
dobutamine are the first drugs used, but their effects on neonates may
be different from those on adults due to differences in receptor
concentration and responsiveness. There are some hints that the
application of catecholamines may even be counterproductive with
regard to the neurodevelopmental outcome because it can reduce
organ perfusion. But on the other hand, there is no evidence that
preterms with low arterial blood pressure have a worse outcome unless
they have other significant problems.

As a consequence, a universally valid answer that is appropriate for
all preterms in all conditions cannot be given. Nevertheless, studies on
specific situations should be undertaken at least to avoid an
unnecessary or even a negative therapy. This approach is very specific
to neonatology and has formerly proven to be beneficial for its most
vulnerable patient group.
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