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Abstract
Doppler ultrasound was used to study the
eVect of the first intravenous dose of
caVeine on splanchnic haemodynamics in
preterm neonates. Peak systolic velocity in
the superior mesenteric artery and coeliac
axis was significantly reduced for 6 hours
after caVeine infusion.

The eVect of this reduction in blood flow
to the neonatal gut is not known.
(Arch Dis Child Fetal Neonatal Ed 1999;80:F128–F129)
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The use of vasoactive drugs can influence con-
ditions whose aetiology may be linked to
altered states of perfusion, such as intraven-
tricular haemorrhage or necrotising enterocoli-
tis (NEC). Methylxanthines, such as caVeine
and its analogues, stimulate the respiratory,
vagal, and vasomotor centres in the medulla
and are often used to treat apnoea of prematu-
rity. Studies of the cardiovascular eVects of the
methylxanthines have largely concentrated on
the response of the cerebral circulation.1 2

While Saliba et al could show no eVect of
caVeine on cerebral blood flow in sick preterm
neonates,1 Chang and Gray2 demonstrated that
aminophylline caused a prolonged and signifi-
cant reduction in middle and anterior cerebral
artery blood flow in preterm human infants
which returned to baseline values after about 6
hours.

To date no group has studied the eVect of
caVeine on the splanchnic blood flow in human
preterm neonates although anecdotal reports
have linked the xanthines to the occurrence of
NEC.3 This study was undertaken to define the
changes in splanchnic perfusion in preterm
human neonates following a loading dose of
caVeine.

Methods
After local ethical committee approval and
informed parental consent had been obtained,
12 preterm neonates were recruited. They had
a mean gestational age of 31 weeks, birthweight
of 1.4 kg, and postnatal age of 8 days. A load-
ing dose of caVeine citrate (50 mg/kg) was
given as a slow intravenous infusion over 30
minutes. Recruited infants were either being
weaned from ventilation or treated for apnoea
of prematurity.

The splanchnic vessels were visualised using
an ATL Mark 4 ultrasound machine.4 Doppler
traces were assessed visually and audibly and
stored to stereo videotape. They were subse-
quently analysed using a Doppler signal analy-
sis which allowed further selection of suitable

Doppler recordings. No fewer than 15 con-
secutive pulses were accepted for analysis. The
velocity measurements were corrected for the
angle of insonation which was kept between 0
and 30 degrees.

Each baby was studied at 30 and 15 minutes
before caVeine infusion which was then infused
over a 30 minute period. The start of the infu-
sion was classed 0 minutes and each baby was
restudied at 15, 30, 60, 120, 180, 240, 300,
360, 420 and 480 minutes after caVeine
infusion.

Results
The eVect of a slow intravenous infusion of
caVeine citrate on peak systolic velocity (PSV)
is shown in fig 1. It is important to note that
changes in peak systolic velocity reflect changes
in mean velocity. There was a significant
(p<0.05) and rapid reduction in PSV in both
the coeliac axis and superior mesenteric artery
which began during the infusion of caVeine
and was maximal at (mean (SEM) 176 (24)
minutes and 133 (22) minutes, respectively.
Blood flow velocity remained depressed for 2 to
3 hours after caVeine infusion, after which
there was a slow recovery with a return to
baseline after about 6 hours. The maximum
percentage decline in coeliac axis and superior
mesenteric arterial PSV was not significantly
diVerent (29 (3) and 31 (4) %; p>0.05 using
Student’s t test). No ill eVects were noted in the
subjects.

Discussion
The pharmacological actions of caVeine and
theophylline are diverse, and in neonates they
are used primarily for their stimulatory eVect

Figure 1 EVect of caVeine (slow intravenous infusion of
caVeine citrate, 50 mg/kg over 30 min) on peak systolic
velocity in the coeliac axis (CA) and superior mesenteric
artery (SMA) in preterm infants. Data are presented as
mean (SEM).
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on the respiratory centre. The methylxanthines
have been implicated in the pathogenesis of
necrotising enterocolitis.3 Robinson et al3 re-
ported five anecdotal cases in neonates who
had received oral xanthines. These babies were
all very low birthweight and preterm and as
such were at risk. But Jones5 presented data
from her own unit over a three year period
which demonstrated no link between either
oral or intravenous theophylline and necrotis-
ing enterocolitis in a large cohort of 269 babies.
Although not significant, those infants who had
received xanthines had a slightly higher inci-
dence (9%) than those who had received no
xanthines (5%).

We can only speculate as to the mechanism
of this probable vasoconstriction following the
first dose of intravenous caVeine. In adults who
do not normally take caVeine it induces a
decrease in regional blood flow not seen in
regular users.6 CaVeine aVects both the optic
and cerebral circulation and inhibits adenosine
induced vasodilatation.7–9 In vitro there seems
to be both endothelium dependent and en-
dothelium independent vasoconstriction with
caVeine.10 CaVeine seems to have an important
role in the regulation of intracellular calcium.
At a cellular level there are caVeine and
noradrenaline sensitive calcium stores as well
as caVeine sensitive but noradrenaline insensi-
tive stores.11

Our data show that the first slow intravenous
caVeine infusion to preterm neonates causes a
prolonged and significant reduction in splanch-
nic perfusion. We have already shown that a
similar slow infusion of indomethacin had no
eVect on the splanchnic vasculature,4 while
bolus administration caused a significant re-

duction in splanchnic blood flow velocities.
However, the response to indomethacin was
much more short lived than that after caVeine
and had returned to baseline after about one
hour.

Whether this observation is of clinical
importance is unclear, but it is a finding of
which clinicians should be aware and one
which deserves further study, as does the
nature of the response to the second and
subsequent doses.

We thank the special care nursing staV at the Jessop Hospital for
Women and the parents of the babies recruited.
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