
Study Selection Criteria: Cohort and case-control studies from
2000 onwards: Four reviewers independently assessed eligibility.
Data Extraction and analysis: The outcome measure was ‘all
stages of ROP’. Quality assessment of studies was done using
Newcastle-Ottawa scale. A random effects meta-analysis model
was used and heterogeneity was assessed using I2 statistic.
Results Nine studies met the final selection criteria. Total sample
size was 2106 preterm infants with median gestational age 30
weeks and birth weight 1228 grams. Blood transfusion was asso-
ciated with the development of ROP; unadjusted odds ratio
(OR) = 3.05 (95% CI 2.16 to 4.32) with a significant heteroge-
neity (I2 = 54.8% p = 0.02). The unadjusted pooled OR in
three of these studies was 2.59 (95% CI 1.35 to 4.98) and the
adjusted pooled OR was 1.18 (95% CI 0.96 to 1.33), I2 =
8.8%.
Conclusion Blood transfusion was associated with the develop-
ment of ROP in preterm infants. However once other factors
such as gestational age and birth weight were adjusted for, the
association between blood transfusion and ROP development
was considerably weaker.
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Background Neonatal jaundice and its phototherapeutic treat-
ment can lead to side effects involving activation of autonomic
control mechanisms.
Aim To investigate the autonomic nervous system changes in
icteric neonates using heart rate variability (HRV) and to assess
the effect of phototherapy on HRV as an indicator of autonomic
nervous control of cardiovascular system.
Methods HRV recordings of 20 icteric full-term neonates
before, during and after the phototherapy and of 20 healthy
controls were analysed. Besides traditional time and frequency
domain measures, HRV complexity parameters including nor-
malised complexity index (NCI), normalised unpredictability
index (NUPI), pattern classification (0V%, 1V%, 2LV%, 2UV%)
and multiscale irreversibility indices (P%, G%, E) were eval-
uated. All measures were derived from data segments of 1000
RR intervals.
Results The analysis revealed higher values of 1V% and 2LV%,
lower P% and reduced percentage of irreversible HRV record-
ings in the group of neonates with hyperbilirubinemia. While
mean heart rate was increased during and after the photother-
apy, HRV magnitude was not changed. Nonlinear analysis
showed a decrease of complexity, unpredictability and pattern
classification measures 2LV% and 2UV%. In contrast, 0V%, P%
and the percentage of irreversible recordings were increased dur-
ing and after the phototherapy.
Conclusion The results suggest a shifted autonomic balance in
icteric neonates compared to the controls and its further

alterations during phototherapy. As the nonlinear HRV parame-
ters are independent of the linear methods, they can provide
new information about the cardiac regulatory mechanisms and
their changes in neonates.

Supported by grants VEGA N. 1/0223/12, 1/0059/13 and
APVV-0235–12.
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Background Most deaths in severely brain-injured newborns in
neonatal intensive care units (NICU) follow discussions and
explicit decisions to limit life-sustaining treatment. There is little
published information on such discussions.
Objective To describe the prevalence, nature and outcome of
treatment limitation discussions (TLD) in critically ill newborns
with severe brain injury.
Design A retrospective statewide cohort study.
Setting Two tertiary NICUs in South Australia.
Patients Ventilated newborns with severe hypoxic ischaemic
encephalopathy and peri-/intraventricular haemorrhage (P/IVH)
admitted over a 6-year period from 2001–6.
Main outcome measures Short-term outcome (until hospital dis-
charge) including presence and content of TLDs, early childhood
mortality, school-age functional outcome.
Results We identified 145 infants with severe brain injury; 78/
145 (54%) infants had documented TLDs. Fifty-six infants
(39%) died prior to discharge, all following treatment limitation.
The majority of deaths (41/56; 73%) occurred in physiologically
stable infants. Twenty-two of 78 (28%) infants with at least one
documented TLD survived to discharge, most in the setting of
explicit or inferred decisions to continue treatment. The majority
of long-term survivors after TLD (8/15, 53%) were severely
impaired at follow-up. Two thirds of surviving infants with TLD
in the setting of unilateral P/IVH had mild or no disability.
Conclusions and relvance Some critically ill newborn infants
with brain injury survive following TLDs between their parents
and physicians. Outcome in this group of infants provides valua-
ble information about the integrity of prognostication in NICU,
and should be incorporated into counselling.

Neonatal Lung Injury
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Background and aims We tested the hypothesis that moderate
permissive hypercapnia (PHC) results in less lung injury than
mild hypercapnia (MHC) and therefore may reduce the concen-
tration of proinflammatory cytokines and acid sphingomyelinase
(ASMase) in tracheal aspirates.
Methods Preterm infants (birthweight 400–1000 g, gestational
age 23 0/7–28 6/7 weeks) requiring mechanical ventilation
within the first 24 h after birth, were randomised to receive
either PHC (PaCO2 target area starting with 55–65 mm Hg at
day 1 to 65–75 mm Hg at day 7) or MHC (PaCO2 target area
starting with 40–50 mm Hg at day 1 to 50–60 mm Hg at day
7). Tracheal aspirates were collected and analysed for IL-1b, IL-
6, IL-8, IL-10, MIP-1a, LTB4, TGF-b1, NPY, albumin, nitrate,
ASMase and the secretory component for IgA. The primary end-
point BPD or death was determined at a postmenstrual age of
36 weeks ± 1 day.
Results 71 infants were enrolled, 35 received PHC and 36
MHC. Analyses of variance for the main effect of the PaCO2 tar-
gets did not detect significant differences: IL-1b (p = 0,42), IL-6
(p = 0,44), IL-8 (p = 0,91), IL-10 (p = 0,87), MIP-1a (p =
0,34), LTB4 (p = 0,87), TGF-b1 (p = 0,26), NPY (p = 0,47),
albumin (p = 0,63), nitrate (p = 0,73), ASMase (p = 0,25).
BPD or death occured in 9 (26%) and in 10 (28%) of infants
receiving PHC or MHC.
Conclusion PHC did not result in lower inflammatory activity
than MHC in ventilated ELBWI.
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Introduction Mechanical ventilation (MV) induces expression of
pro-inflammatory cytokines. Early nasal continuous positive air-
way pressure (nCPAP) seems to prevent ventilator-induced lung
injury – and these effects have not been studied in humans.
Objective To evaluate plasma levels IL-1b, IL-6, IL-8, IL-10, and
TNF-a immediately before the start of nCPAP and 2h later.
Methods Prospective cohort including preterm newborns with
gestational age of 28–35 weeks admitted to a NICU for respira-
tory support. Newborns with malformations, congenital infec-
tions, sepsis, surfactant treatment, and receiving ventilatory
support in the delivery room were excluded. Blood samples
were collected right before and 2 h after the start of ventilation.
Wilcoxon test was used for comparisons.
Results 23 preterm (mean weight 1850.65 ± 403g; GA 32,36
± 1,74 weeks) were treated with nCPAP. A significant decrease
in IL-6 levels was observed after 2 h of nCPAP. Of 15 newborns
whose mothers received antenatal steroid, cytokine level was
lower at the onset of nCPAP in all patients compared to those
whose mothers didn’t receive the treatment, but this effect was
not sustained after 2 h.
Conclusion nCPAP was associated with minimal release of pro-
inflammatory cytokines and seems to play a less harmful role,
which was enhanced by the use of antenatal steroids. As MV
usually promotes a significant inflammatory response, the use of
nCPAP as initial protective respiratory strategy for preterm with
moderate respiratory distress should be supported.
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Background and aims The N-terminal pro-brain natriuretic pep-
tide (NTpro-BNP) is used to differentiate congestive heart failure
and lung disease in children and adults. The aim of our study
was to determine its utility in the assessment of respiratory dis-
tress (RD) in term neonates. We sought to find out whether it
can distinguish cardiac from pulmonary aetiology of respiratory
distress in term neonates.
Methods The NT pro-BNP level was determined in 60 neonates
admitted for RD. They were further divided in two subgroups:
37 with congenital heart disease (CHD) and 23 with pulmonary
disease. The control group consisted of 30 neonates with no
signs of RD. Findings of auscultation, chest radiography, Silver-
man score and echocardiography were recorded for each patient.
Blood samples for determining NT pro-BNP levels were
obtained on admission, when blood sampling was indicated for
the clinical management of the newborn.
Results The RD group, regardless of aetiology, showed signifi-
cantly higher levels of NT- pro BNP than the control group (p <
0.001). Neonates with more severe RD had significantly higher
level of NT-pro BNP (p = 0.002). No significant difference was
found between neonates with RD due to CHD and those with
RD due to pulmonary disease.
Conclusions Term neonates with RD have significantly higher
NT-pro BNP levels than healthy neonates. Higher level of
NTpro-BNP indicates more severe RD. A single measurement of
NT pro-BNP leve lcannot be used as the sole biomarker for dis-
tinguishing between cardiogenic and noncardiogenic aetiology of
RD in term neonates.
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Background/aims Inhaled NO (iNO) has been tested for preven-
tion of bronchopulmonary dysplasia in premature infants, how-
ever the role of cGMP is not known. We hypothesised that
levels of NO metabolites (NOx) and cGMP in urine, as a non-
invasive source for biospecimen collection, would reflect the
dose of iNO and relate to pulmonary outcome.
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