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in preterm females (p = 0.22) or terms (p = 0.54).
There was no correlation between microvascular
blood flow and HO-1 expression in terms at 24 h
postnatal age (32 kDa: p =0.20, r =-0.36; 28 kDa:
p = 0.42, r = 0.23). In preterms, microvascular
blood flow correlated with 32 kDa (p = 0.03, r =
0.60) but not with 28 kDa HO-1 (0.47, r = -0.20).
CONCLUSIONS

HO-1 expression is highest in those with
microvascular dysfunction: preterm males. The
feed-forward mechanism in males supports
our hypothesis of preterm male uncontrolled
vasodilatation, driven in part by carbon monoxide,
contributing to cardiovascular compromise. We
have preliminary evidence that oxidative stress
may drive excessive HO-1 expression in preterm
(male) neonates and that this pathway represents
a potential therapeutic target.
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TEMPORAL CHANGES IN MICROVASCULAR
FUNCTION FOLLOWING PRETERM BIRTH IN
GUINEA PIGS
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INTRODUCTION

Survival into adult life is now the expected
norm for most individuals born preterm. While
cardiovascular perturbation in the newborn period
has been well described, the late cardiovascular
morbidity of preterm birth is only now starting
to be recognised. The mechanisms underpinning
these alteratons in CVS function in both neonatal
and later are unclear, but may in part reflect
altered microcircuatory function. We have
developed a unique guinea pig model of preterm
birth with which to track longitudinal changes
in microcirculatory function throughout the life
course.

PATIENTS AND METHODS

Outbred guinea pigs were delivered at term (~GA
d 69) or preterm via induction of labour (GA d
62). Pups underwent laser Doppler assessment of
microvascular blood flow at 24 h postnatal age,
weekly to weaning (3 weeks corrected postnatal
age) and monthly until 8 months of age. Linear
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mixed regression was used to investigate the
association of blood flow with gestational and
postnatal age. Blood flow changes over time were
analysed via random effects generalised least
squares regression with bootstrapping (1,000
repetitions).

RESULTS

Patterns of microvascular blood flow from birth
to 1 month postnatal age were significantly
different between preterm and term guinea pigs
(p = 0.001). In term pups, blood flows peaked at
1 week postnatal age (p = 0.008). Blood flow then
returned to birth levels and remained stable from
the 2" week of life (week 2: p=0.42, week 3: p =
0.66; week 4: p =0.58). In preterm animals, blood
flow peaked at 2 weeks corrected postnatal age (3
weeks chronological age, p < 0.0001) followed by
a rapid decrease in flow back to baseline levels.
CONCLUSIONS

Preterm animals have persistent differences in
microvascular blood flow compared to term
controls. These differences may contribute to
the establishment of compromised microvascular
regulation and the increased risk of cardiovascular
disease in ex-preterm adult populations.
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INTRODUCTION

Neonatal hypoxic-ischemic encephalopathy (HIE)
carries an increased risk of altered cerebral blood
flow which may be an important determinant in
the on-going structural brain damage. Therapeutic
whole body hypothermia (WBH) induces a general
hypodynamic circulatory state and decreases
cellular metabolic activity. Yet, the impact of
this haemodynamic adaptation on autoregulation
capacity has not been fully characterised.
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AIMS

Systematic approach to cerebral autoregulation
(AR) during hypothermia and re-warming in
neonates with moderate-severe HIE.

PATIENTS AND METHODS

24 HIE neonates underwent continuous aEEG,
cerebral oxymetry (TOI) and invasive blood pressure
(MABP) monitoring on day 1 (D1) (12 h), D2 (6 h)
and D3 (6 h) of WBH and during rewarming (D4,
12 h). MRI was performed at 7-14 d. The bivariate
autoregressive spectral coherence (BiAR-COH)
method (Riera et al., J Pediatr) was used to analyse
the relationship between spontaneous changes
in MABP and TOI (high BiAR-COH indicating
impaired AR). The aEEG findings were classified as
abnormal if burst suppression , low voltage, inactive
trace or status. The MRI findings were considered
abnormal in case of lesions grading 2 or 3 according
to Rutherford et al. (Lancet Neurol). A composite
adverse outcome was defined as death or abnormal
aEEG and abnormal MRI. Statistics: mixed model
analysis.

RESULTS

Differences in BiAR-COH patterns were only
identified during D1: neonates with favourable
outcome showed stable BiAR-COH whilst infants
with composite adverse outcome showed raising
BiAR-COH (p < 0.06). Overall, BiAR-COH
estimators during WBH were lower than those
reported in other populations of high-risk infants.
CONCLUSIONS

Haemodynamic changes occurring in early phases
of WBH are particularly critical in the most
severely injured infants. Careful cardiovascular
monitoring and eventual intervention strategies
should focus on this time frame.

Organ blood flow and
autoregulation
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INTRODUCTION

The oxygen-induced retinopathy (OIR) is a well-
established model of retinopathy of prematurity
(ROP). Rat model mimics the human disease,
because the retinas of newborn rat pups are similar
to that of a 26-week old premature infant and OIR
develops on the peripheral area like in humans.
Pituitary adenylate cyclase-activating polypeptide
(PACAP) is known to have neuroprotective
effects. Several studies have revealed the presence
of PACAP and its receptors in the retina. Recent
studies reported the protective effects of local
PACAP treatment after ischemic and diabetic
retinopathy.

In this study we investigated whether PACAP
treatment can influence the vascular changes in
the rat OIR model.

PATIENTS AND METHODS

OIR was generated by placing the animals in daily
alternating 10%/50% oxygen concentrations from
postnatal day 0 (PO) to P14, then returned them to
room air. Meanwhile, a group of animals received
intraperitoneal PACAP treatment from P1-P8.
Another group was treated with intravitreal
PACAP injection on P11, P14, and P17. Control
animals received saline injections in the same
ways. On P18-19 retinas were isolated and the
vessels were visualized by isolectin staining.
The percentages of avascular to whole retinal
areas as well as the number of branching points
were measured. Electroretinographic (ERG)
examination was executed and change in cytokine
expression was also determined.

RESULTS

Intravitreal treatment with PACAP remarkably
reduced the extent of avascular area (13.25 +1.47)
compared to that of the non-treated OIR group
(20.45 = 1.51) and saline-treated group (20.40 =
2.58). Intraperitoneal PACAP treatment did not
reveal any differences (18.08 + 1.82) compared to
the control OIR retinas. Retinal images of controls
kept in room air did not show vascular alterations.
No changes in the number of vessel branching
were observed after treatments. Results of ERG
examination and alterations in cytokine profile
after local PACAP injection further enhanced the
protective role of the peptide.

CONCLUSIONS

This is the first study to examine the effects of
PACAP in ROP. Although the exact mechanism
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is still not known the present results show that
PACAP treatment can ameliorate the vascular
changes in the animal model of ROP.
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INTRODUCTION

Hypotensive neonates who have been treated
with dopamine have poorer neurodevelopmental
outcome than those who have not been treated with
dopamine. We speculate that dopamine therapy
might stimulate adrenergic receptors on cerebral
arteries and thereby inhibit vasodilation and limit
autoregulation at low levels of blood pressures.
We tested our hypothesis in a piglet model.
PATIENTS AND METHODS

Cerebral autoregulation (CA) capacity was
estimated at different mean arterial blood pressure
(MAP) levels in 18 piglets with and without
dopamine infusion. Piglets were randomised to
start with or without dopamine and to infusion
rates of 10, 25 or 40 pg/kg/min. Stable levels of
hypotension were induced by gradually inflating a
balloon catheter placed in vena cava. At each MAP
level small fluctuations in MAP were induced by
repeated inflating a balloon catheter in aorta for
30 sec. Cerebral perfusion was monitored by laser
doppler flowmetry through a craniotomy. The ratio
between the % change of estimated cerebrovascular
resistance and the % change of MAP was used
to estimate CA capacity. Non-linear regression
analysis was used to describe the relation between
CA capacity and MAP.

RESULTS

Eighteen piglets aging 4-66 hrs were examined.
During measurements PaCO, (4-6 kPa) and
arterial saturation (> 95%) were stable. MAP
ranged between 14 and 82 mmHg. Overall, CA
capacity improved with increasing MAP until a
breakpoint. After that breakpoint the CA capacity
was stationary (Fig. 1). The breakpoint was 40.5
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Figure 1 (ABS 41). Cerebral autoregulation capacity and
mean arterial blood pressure.

mmHg (95% range 36.8-42.6) for the piglets
when they did not receive dopamine. Below the
breakpoint CA capacity increased with the rate of
dopamine infusion (+0.7%/[pg/kg/min], 95% CI
0.3-1.1, p< 0.01).

CONCLUSIONS

Surprisingly, dopamine infusion improved rather
than impaired the CA capacity in ‘hypovolemic’,
hypotensive newborn piglets.

We speculate that this unexpected finding might
be caused by the fact that dopamine reduces the
endogenous sympathetic response to comparable
low levels of cardiac output. Compared to high
endogenous sympathetic tone dopamine might
be more ‘brain-protective’ as dopamine only has
minor effect on cerebral arteries.
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OPTIMAL MEAN ARTERIAL BLOOD PRES-
SURE IN PRETERM INFANTS WITH LESS
THAN 24 HOURS OF AGE

C.S. da Costa!, M Czosnyka?, P. Smielewski?, G.
Stevenson!, C. Kemp!, T. Austin'

!Neonatal Unit, Rosie Hospital, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, UK
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Cambridge, UK

INTRODUCTION
Fluctuations in mean arterial blood pressure
(MABP) and cerebral blood flow have been
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associated with the pathophysiology of brain
injury in preterm infants. Using near-infrared
spectroscopy, a non-invasive technique to
assess cerebral haemodynamics, it is possible to
define levels of MABP where cerebral vascular
reactivity is strongest (MABP ). We have
demonstrated that infants with higher deviations
from MABPOpt had worse outcome. Our aim is
to confirm these findings in preterm infants,
using longer monitoring period and changing the
protocol from intermittent to continuous brain
and systemic monitoring within first 24 hours of
life.

PATIENTS AND METHODS

A total of 46 preterm infants born at median
gestational age 26" weeks (237 to 31) with
indwelling arterial catheter were studied for a
median of 17 hours. Tissue Oxygenation Heart
Rate Reactivity Index (TOHRx), which estimates
cerebrovascular reactivity, was calculated as the
moving correlation coefficient between slow
waves of tissue oxygenation index, measured
with NIRS and HR. MABPOpt was defined by
dividing MABP into 2 mmHg bins and averaging
the tissue oxygenation HR reactivity index within
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those bins. A measurement of divergence from
MABP_ o Vas calculated as the absolute difference
between mean MABP and mean MABP
RESULTS

Results are presented in Fig. 1. TOHRx
demonstrated a significant correlation with CRIB
II (R=0.36, p < 0.013). Individual MABPoptwas
defined in all studied patients, 20% more than in
our previous study. Divergence of MABP above
MABPOpl (MABP ) was positively related to
intraventricular hemorrhage grade in 17 newborns
(R =0.55; p=0.033) in whom haemorrhage was
confirmed. Divergence of MABP below optimal
value (MABP, ) was associated with mortality
(R =0.437; p =0.0027).

CONCLUSIONS

It has been demonstrated that HR has influence
on cerebral haemodynamics in preterm
infants. Defining MABP  based on a index of
cerebrovascular reactivity is feasible, safe and
non-invasive. This study confirmed that deviations
from MABP_  are significantly associated with
bad outcome. Moreover, these associations can
be seen by monitoring just the first 24 hours
of age.
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Figure 1 (ABS 42). Arterial blood pressure (ABP) (A), tissue oxygenation hearth rate reactivity index (TOHRXx) (B), and

time (C).
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Pulmonary
Hypertension
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INTRODUCTION

Premature infants with lung disease may exhibit
altered myocardial structural programming

resulting in decreased ventricular function. Two-
dimensional speckle tracking echocardiography
(2DSTE) derived strain imaging provides a reliable
assessment of global cardiac function in premature
infants. The primary aim of this study was to discern
the impact of premature lung disease on cardiac
adaptation in the first year of life with 2DSTE
derived strain. The secondary aim was to determine
if strain imaging could predict the development
and severity of chronic lung disease in premature
infants.

PATIENTS AND METHODS

115 premature infants (26 = 2 weeks) were
prospectively enrolled and longitudinally followed
over the 1% year of life through the Premature and
Respiratory Outcomes Program (NCTO01435187).
Ventricular systolic changes in cardiac function
were assessed using myocardial strain. A lower
magnitude of strain value indicates decreased
function. Measurements of right (RV) and left
ventricular (LV) strain were derived by 2DSTE
and compared at five time points; day of age one
and three (n = 30), 32 weeks and 36 weeks post-
menstrual age (PMA) (n = 115), and at one year
corrected age (n = 80). The primary outcome was
bronchopulmonary dysplasia (BPD), as defined by
the NHLBI severity-based Workshop definition
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(no/mild vs. moderate/severe) and the Physiological
definition (yes vs. no BPD).

RESULTS

RYV strain increases over the first year of life (p =
0.004), while LV strain remains relatively unchanged
from birth to one year of life (p = 0.34) (Fig. 1).
Sixty-five infants developed moderate/severe BPD
according the NHLBI Workshop definition and 66
infants were classified as having BPD according
to the Physiological definition. At 32 weeks, 36
weeks and one year corrected age, RV strain was
significantly lower in the infants with moderate/
severe BPD, while there was no difference in LV
strain stratified by lung disease (Fig. 1). The same
maturational patterns of RV and LV strain were
evident for the Yes and No BPD groups, according
to the Physiological definition.

CONCLUSIONS

RV strain increases with maturation, reflecting
physiological changes in postnatal loading
conditions. LV strain remains preserved, regardless
of BPD severity, suggesting relative constant LV
function with maturation. Infants who develop
BPD have decreased RV strain as early as 32
weeks PMA that persists to one year corrected age.
The RV manifests a pre-clinical arrest of function
lending itself as a potential early marker of BPD
development in premature infants.
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Figure 1 (ABS 43). Right (A) and left (B) ventricle strain
patterns in the first year of life in premature infants.
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INTRODUCTION

Despite recent improvements of therapeutic
modalities persistent pulmonary hypertension
of the newborn remains a syndrome with high
morbidity and mortality. The histological changes
in the lungs are well described, but the effects on
the heart are relatively poorly understood, albeit
that congestive heart failure is relatively common.
Knowledge of any changes in myocardial
architecture especially in the setting of heart
failure in persistent pulmonary hypertension is
lacking, and could aid in the explanation of the
prevailing high mortality. We studied the changes
in ventricular mural architecture in an ovine
model of persistent pulmonary hypertension using
diffusion tensor imaging.

PATIENTS AND METHODS

Persistent pulmonary hypertension was induced
by antenatal ligation of the arterial duct in 6 ovine
fetuses. The hearts were compared ex-vivo with
5 matched control hearts, using diffusion tensor
magnetic resonance imaging. This technique
measures the spontaneous diffusion of water
as a surrogate measure of the orientation of the
cardiomyocytes. An overall anatomical evaluation
along with a quantitative and qualitative
assessment of the angulations and course of the
cardiomyocytes was conducted. Moreover, the
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orientation of aggregated units of cardiomyocytes,
often referred to as sheets, was measured.
Further, the hearts were subjected to histological
examination including collagen quantification
using photographic quantification.

RESULTS

A median increase of 5.1° in angulation of
aggregated units of cardiomyocytes, was found in
pulmonary hypertension. The increase was largest
in the left ventricle (6.5°), but also significant in the
right (3.3°). Myocardial volume was significantly
increased, at 26.8 ml in the hypertensive animals
versus 16.9 ml in controls (p < 0.001). However,
only discrete thickening of the interventricular
septum was found, but no other changes in overall
cardiac dimensions were detected. No changes
were found in terms of main orientation of
cardiomyocytes. In the right ventricle the collagen
content was found to be 3.8 % in hypertensive hearts
compared with the 1.6% in controls, p = 0.048. In
addition, we observed a previously undescribed
subepicardial layer of strictly longitudinally
oriented cardiomyocytes confined to the right
ventricle in both hypertensive and control hearts.
CONCLUSIONS

The changed angulations of aggregated units
within the maintained normal gross anatomy
indicate an impeded capability for myocardial
rearrangement and repacking. Both left and right
ventricular myocardial remodeling along with
myocardial fibrosis seem to play a part in the
etiology of persistent pulmonary hypertension. In
addition we uncovered a hitherto unreported new
anatomical arrangement of right ventricular mural
architecture.

Transfusion and
volume therapy
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INTRODUCTION

Recent retrospective observational studies about
Necrotising Enterocolitis (NEC) arising within
48 hours of transfusion revealed its incidence as
20-25% and most of these were surgical NEC.
Definition of Transfusion-Related Acute Gut
Injury (TRAGI), which may end up with NEC,
is first proposed in 2011 with several different
possible mechanisms.

The aim of this study was to examine the possible
effect of withholding feeds during red blood cell
transfusion on the incidence of TRAGI.
PATIENTS AND METHODS

The study was conducted between December
2013 and January 2015 in our NICU. Inclusion
criteria were: < 32 weeks of gestational age
and 7 days old infants, receiving full enteral
feeding and red blood cell transfusion. Infants
with complex cardiac anomalies, severe sepsis,
dysmorphic features and history of asphyxia were
excluded. Transfusion decision was made by the
attending physician and all the transfusions lasted
3 hours. Control group went on feeding without
any change in the regimen while intervention
group did not receive enteral feeding for about
8-12 hours during the peritransfusion period.
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Primary outcomes were feeding intolerance and/
or NEC (stage > 2) during the first 72 hours after
transfusion. Modified Bell’s criteria were used
for the diagnosis of NEC.

RESULTS

Feedings were withheld 74 times (intervention
group) and continued for 80 times (control
group). Gestational ages and birth weights of the
babies were 27.5 £ 2.5 vs. 27.2 £ 2.5 and 992 +
294 vs. 934 + 259 g respectively. Demographic
characteristics were similar between groups. Only
2 babies in the control group were diagnosed as
NEC but this was statistically non-significant (p
= 0.498). Besides, there was no difference in the
incidence of feeding intolerance during the first
72 hours of transfusion (p = 0.369).
CONCLUSIONS

According to our knowledge, this is the first
prospective randomized study in the literature.
No statistically significant difference observed
in the incidence of feeding intolerance and NEC
with withholding feeds during transfusion. The
hypothesis that transfusion causing mesenteric
perfusion abnormalities and ending up with gut
injury due to reaction with concurrent ongoing
feeding was not supported by our results.
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