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G80 HEPATIC IRON STORAGE IN VLBW INFANTS AFTER
MULTIPLE BLOOD TRANSFUSIONS

P.C. Ng, C.W.K. Lam1, C.H. Lee, K.F. To2, T.F. Fok, I.H.S. Chan1.
Department of Paediatrics, 1Department of Chemical Pathology, and 2Depart-
ment of Anatomical and Cellular Pathology, Prince of Wales Hospital, Chinese
University of Hong Kong

Aim: To investigate the eVect of multiple blood transfusions on
hepatic iron storage in preterm, very low birth weight (VLBW)
infants.

Methods: Seventeen VLBW infants underwent postmortem
examination were studied. Liver iron concentration was quantitatively
determined by atomic absorption spectrophotometry and semi-
quantitatively assessed by histochemical liver iron grading. The clini-
cal characteristics and the iron results were compared between infants
receiving <100 ml of blood transfusion (Group A, n=9) and those
receiving >100 ml (Group B, n=8). Spearman’s correlation
coeYcient was used to evaluate the relationship between the volume
of blood transfused and serum/liver iron concentrations.

Results: Infants in Group B have significantly higher serum iron
(p<0.01), serum ferritin (p<0.01) and liver iron concentration
(p<0.01) than Group A infants. The total and the net volume of blood
transfusion were significantly associated with liver iron concentration
(p<0.001, r=0.86; p<0.001, r=0.71, respectively), semi-quantitative
histochemical liver iron grading (p<0.001, r=0.80; p<0.005, r=0.71,
respectively) and serum ferritin (p<0.001, r=0.84; p<0.01, r=0.69,
respectively). In addition, both liver iron concentration and liver iron
grading were found to be significantly associated with serum ferritin
(p<0.001, r=0.76; p<0.005, r=0.68, respectively). Multivariate
stepwise regression analysis indicated that the (log) liver iron concen-
tration was significantly associated with the (log) total volume of
blood transfusion (p<0.001; regression coeYcent 0.39, SE 0.09),
after adjustment for gestational age (R2=0.84).

Conclusions: This study showed a significant relationship
between the volume of blood transfusion and the liver iron concentra-
tion in VLBW infants. Clinical manifestations of iron overload were
not observed. Caregivers should be aware of this potential harmful
eVect before prescribing blood or routine iron supplement to vulner-
able preterm infants.

G81 THE PREM SCORE—A SIMPLE OBJECTIVE RISK
ADJUSTMENT MEASURE

W. Tin, B. Manktelow. Representing Northern & Trent Regional Neonatal
Networks. Data from the Northern and Trent Regions.

Background: Many scores adjust for ‘case mix’ when comparing
neonatal outcomes [CRIB, SNAP, SNAPPE-II]* However, these
scores can only be used to evaluate care after 12 hours of age because
all require the collection of information on the baby for this time.
This early data is also subject to bias because attitudes to ‘optimum’
oxygenation diVer, as do rules deciding the inclusion of babies for
whom intensive care is not ‘appropriate’. However, many would wish
to evaluate care from birth, or even from the decision to eVect deliv-
ery.

Methods: A Prematurity Risk Evaluation Measure (PREM Score)
has been developed using data on survival to discharge in all 2275
babies of 23–31 weeks gestation without lethal malformation born to
mothers usually resident in two defined geographical areas.

Results: Gestation, birthweight and sex predict outcome with
some precision. Mode of delivery, reason for delivery, and multiple
pregnancy do not add to the predictive power of logistic regression.
The PREM score predicted outcome to discharge of all babies as
accurately as the CRIB score predicted the outcome of those still alive
after 12 hours [Az 0.875 ± 0.013]. Cord blood base excess added fur-
ther predictive power. Work continues to see if ethnic group is a use-
ful additional predictor.

Conclusion: The PREM score can be used to audit care from birth
in babies of 23–31 weeks gestation. No non-routine information need
be collected. A modified score can also evaluate intrapartum care.

*Richardson DK, et al. Neonatal risk scoring systems. Clin Perinatol
1998;25:591–611.

G82 CONFIDENTIAL ENQUIRY INTO STILLBIRTHS AND
DEATHS IN INFANCY—PROJECT 27/28—SURVIVAL
FIGURES, PROVISIONAL RESULTS

M. Korkodilos, M. Macintosh, J. Haviland. CESDI, Chiltern Court, 188
Baker Street, London NW1 5SD, UK

Aims and objectives: To identify all live-born babies in England,
Wales and Northern Ireland between 27+0 and 28+6 weeks from 1st

September 1998 to 31st August 2000.To collate data about survival to
day 28 and also to identify areas of neonatal care that can be
improved.

Methods: Recording logs were introduced into every labour ward
and neonatal unit in England, Wales and Northern Ireland. To ensure
accurate identification of all live-born babies at 27+0 to 28+6 weeks, all
babies with a clinical gestational estimate in the range 26+0 to 29+6

weeks were identified.
Results: 5932 live births with a clinical gestation of 26+0 to 29+6

weeks were reported, of which 3121 were in the study range of 27+0 to
28+6 weeks.

2744 (88%) babies survived to 28 days. There were 377 (12%)
neonatal deaths of which the median age at death was 3 days, of these
87 (2.8%) babies died on labour ward.

Survival was significantly better for girls (90.2%) than boys
(86.1%), p=0.001 and for singleton (88.3%) than multiple pregnan-
cies (86.7%) although this did not reach statistical significance.

The majority of babies (99.2%) were born in hospital, of which
2741 (88.5%) were born in a hospital with a neonatal intensive care
unit. 25 babies were born outside hospital, of which, 16 (64%)
survived to 28 days.

Regional survival rates over the 2 years ranged from 78.5% to
93.0%.

G83 MEASURING THE OUTCOME OF NEONATAL CARE: A
RANDOMISED CONTROLLED TRIAL OF TWO
METHODS OF DATA COLLECTION

E.S. Draper on behalf of the Trent Wessex Baby Follow-Up Study. Depart-
ments of Epidemiology & Public Health & Child Health, University of Leices-
ter; MRC Environmental Epidemiology Unit, University of Southampton, UK

Over the last 30 years there has been a rapid growth in the provision
of neonatal services and dramatic improvements in the survival of
premature infants. Although oYcial reports since 1992 have
highlighted the need for neonatal units and health authorities to col-
lect late morbidity data, it remains unavailable on a population basis.
The aim of this study was to test two simple approaches to the collec-
tion and collation of later health status information on high risk
neonates surviving to 2 years of age and to assess whether either
method was capable of providing high levels of ascertainment.

All babies <32 weeks gestation admitted to one of the nine
collaborating hospitals in Trent or Wessex in 1997 were eligible for
inclusion if their mothers resided in the local health authority. The
neonatal units were randomised to one of the two intervention arms:
parental assessment or clerical review. In the first the parents
completed a questionnaire about their child’s health status at a
corrected age of two and in the second clerks in the community unit
completed the same task from routinely held data. Information
collected was based on the Oxford minimum dataset.

Two hundred and thirty six infants were recruited into each arm of
the study. At 2 years corrected age information was available for 214
(90.7%) of the parental assessment children of which 201
(85.2%[95%ci 74.1—98.0]) had ascertainable data for all questions.
In the clerical review arm information was available for 223 (94.5%)
children although only 158 (66.9[95%ci 57.2—78.3]) had ascertain-
able data for all questions. The overall outcome of children was, how-
ever, available in a further 46 (19.5%) of the remaining clerical review
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cases. With refinement both approaches tested in this study seem to
have the potential to provide routine follow-up data but at present
neither is adequate.

G84 CULTURE POSITIVE EARLY ONSET GROUP B
STREPTOCOCCAL DISEASE—THE TIP OF THE
ICEBERG?

K. d’AgapeyeV, M.J. Torry, S. Luck, A. Pitt, A. Bell, P.T. Heath, A. Bedford
Russell. Neonatal and Paediatric Infectious Disease Units,St George’s Hospital,
London, UK

Aims: To assess the true incidence of early onset group B streptococ-
cal disease (EOGBSD) by prospectively identifying both culture posi-
tive and probable EOGBSD in an urban population of high ethnicity
and low socio-economic status.

Methods: Over a 9 month period (1/2/2000 to 31/10/2000) all
neonates who had a septic screen within the first 72 hours of life were
assessed. Definite EOGBSD was defined by positive blood or CSF
cultures. Probable EOGBSD was defined as a positive ear swab for
GBS plus clinical sepsis / meningitis / pneumonia (formally defined)
plus the absence of an alternative explanation.

Results: Of 2676 livebirths there were (315) septic screens (11.8
%) performed for clinical indications. There were 4 definite
(1.5/1000) and 9 probable (3.4/1000) cases of EOGBSD. The overall
incidence of disease (definite + probable) was 4.9/1000.

Of the 13 cases; 5 were preterm, 8 had radiological evidence of
pneumonia, 6 had prolonged rupture of membranes >24 hours and 2
had intrapartum antibiotics.

Conclusions: This prospective study indicates that the burden of
disease due to GBS is likely to be greater than that suggested by
positive culture alone—this has implications for future prevention
strategies.

G85 THE PLATELET-ACTIVATING FACTOR (PAF)
ANTAGONIST WEB 2170 PREVENTS
EXPERIMENTALLY-INDUCED NECROTISING
ENTEROCOLITIS (NEC) IN THE NEONATAL PIGLET

A.K. Ewer, W. Al-Salti1, A.M. Coney2, P. Ramani1, J.M. Marshall2, I.W.
Booth. Institute of Child Health and 2Department of Physiology, University of
Birmingham; 1Department of Pathology, Birmingham Children’s Hospital

We have previously shown that exogenous PAF causes lesions in pig-
lets which are identical to NEC. We therefore devised and evaluated a
unique experimental model for NEC (using recognised precipitating
factors) to assess the role of PAF antagonists (PAFA) as possible
therapeutic agents.

Methods: 15 anaesthetised neonatal piglets formed 3 groups:
Controls (n=4), Hypoxia + endotoxin (LPS) (H+LPS;n=6) and
PAFA (n=5). Each animal underwent laparotomy at which a flow
probe was placed on the mesenteric artery. Mesenteric blood flow
(MBF) and blood pressure (BP) were continuously measured. The
experiment comprised three 45-min periods. Controls breathed air
throughout. The H+LPS and PAFA groups received LPS (2mg/kg iv)
at the start, breathed air for the 1st and 3rd period and 10% O2 for the
2nd period. The PAFA group received the PAF antagonist WEB 2170
(10 µg/kg iv) 10 mins prior to the start.

Results: Baseline variables for BP and MBF were similar in all 3
groups. These parameters did not change in the controls but fell sig-
nificantly in the H+LPS group (p<0.01 for both BP and MBF).
These eVects were attenuated by WEB 2170 (BP p<0.05, MBF
p=0.06). After 135 mins the experiment was terminated and the
internal organs were examined. In 5/6 of the H+LPS group numer-
ous haemorrhagic lesions ranging from 1 to 9 mm in diameter were
present on the serosal surface of ileum (5/5) and colon (1/5). Micro-
scopy of lesions from the H+LPS group showed varying degrees of
inflammatory infiltrate of villi, cryptitis and haemorrhage in 5/6. The
bowel in all controls and 4/5 of the PAFA group was unaVected. One
specimen in the PAFA group had occasional serosal haemorrhages
(all <1mm) only. Other organs in all groups were unaVected.

Conclusions: Systemic hypoxaemia and endotoxaemia produce
intestinal lesions in the piglet which mimic early NEC in humans.
These eVects appear to be mediated via PAF which may play a crucial
role in the final pathway leading to NEC.

PAF antagonists may have a therapeutic role in the management of
NEC.

G86 THE EFFECT OF POSTNATAL DEXAMETHASONE
TREATMENT ON SERUM LEPTIN IN PRETERM
INFANTS

P.C. Ng, C.W.K. Lam1, C.H. Lee, T.F. Fok, E. Wong2. Department of Pae-
diatrics and 1Department of Chemical Pathology, 2Centre of Clinical Trials and
Epidemiological Research, Prince of Wales Hospital, Chinese University of Hong
Kong

Aim: To investigate the eVect of postnatal systemic dexamethasone
on serum leptin and insulin in preterm, very low birth weight (VLBW)
infants.

Methods: Nineteen VLBW infants who received a 3-week course
of dexamethasone, and 28 infants who did not receive corticosteroid
participated in the study. In the corticosteroid group, blood samples
for hormone analysis were collected immediately before the start of
the dexamethasone course (Tdexa 0), 1 (Tdexa 1) and 3 weeks (Tdexa 3) after
commencement of the drug, and 2 weeks after dexamethasone treat-
ment (Tdexa 5) had been stopped. Similarly, blood specimens were
obtained at 2 (Tcon 2), 5 (Tcon 5) and 7 (Tcon 7) weeks of postnatal age in
the control group.

Results: Serum leptin at Tdexa 3 (p < 0.0001), and serum insulin at
Tdexa 1 (p < 0.0001) and Tdexa 3 (p < 0.001) were significantly increased
when compared to the pretreatment (Tdexa 0) concentrations. In contrast,
both serum leptin and insulin at week 5 (Tcon 5) and 7 (Tcon 7) of postna-
tal age did not diVer significantly from their respective levels at week 2
(Tcon 2) in the control group. When the corticosteroid group was
compared to the control group, serum leptin (p < 0.00001) and insulin
(p < 0.00001) at Tdexa 3 were also significantly increased. In addition, the
volume of oral milk intake during dexamethasone treatment (Tdexa 1 and
Tdexa 3) correlated positively with serum leptin (r = 0.53, p < 0.001).

Conclusion: Systemic corticosteroid caused a significant increase in
serum leptin and insulin. However, the lack of a significant increase in
serum leptin after the first week of dexamethasone was unexpected.
Deprivation of enteral milk feeding during the early phase of
dexamethasone treatment might have accounted for this observation, as
both corticosteroid and factors associated with oral milk ingestion were
required to act synergistically to stimulate an increase in serum leptin. It
is likely that VLBW infants have the potential for energy balance regu-
lation by leptin in the early postnatal period. Corticosteroid may medi-
ate through the ‘adipoinsular’ axis in regulating growth and body weight
in preterm neonates.

G87 DETERMINATION OF HEART RATE IN THE NEWLY
BORN BABY

C.J. Owen, J.P. Wyllie. South Cleveland Hospital, Middlesbrough, UK

Background: The international liaison committee on resuscitation
(ILCOR) publish guidelines on neonatal resuscitation, which are
evidence-based where possible. Initial assessment of heart rate,
breathing and colour is an essential part of newborn resuscitation and
the guidelines state that heart rate may be assessed using a
stethoscope, or palpating the umbilical, brachial or femoral pulse.

Aim: To assess the most appropriate method(s) of heart rate
assessment in the newborn.

Methods: A prospective study, randomising healthy term new
born babies to femoral, brachial or cord assessment of heart rate,
within 5 minutes of birth. The assessor had 30 seconds to locate the
assigned pulse or it was documented as not palpable. If the pulse was
found they counted it over a 15 second period whilst the investigator
simultaneously assessed the heart rate with a stethoscope. The heart
rate was then determined by the assessor using a stethoscope and cat-
egorised as either not detectable, <100bpm or >100bpm.

Results: In all cases the heart rate was >100bpm when assessed by
stethoscope by both observers. See table for results of femoral,
brachial, and cord assessments.

Abstract G87

Not detectable HR <100bpm HR >100bpm

Femoral 7/15 (47%) 5/15 (33%) 3/15 (20%)
Brachial 9/15 (60%) 2/15 (13%) 4/15 (27%)
Cord 3/15 (20%) 3/15 (20%) 9/15 (60%)
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Cohen’s Kappa level of agreement = 0 in each group i.e. poor
agreement.

Conclusions: This data suggests that in healthy newborn babies,
brachial and femoral pulses are not reliable for determining heart rate.
Umbilical pulsations must not be relied upon if low or absent. In
assessing heart rate in newborn resuscitation only the stethoscope is
likely to be reliable.

G88 APNOEAS IN PREMATURE INFANTS FOLLOWING
DTAP-HIB AND MENC VACCINES

M. Slack, R. Thwaites, D. Schapira, E. Miller. St Mary’s Hospital,
Portsmouth; Royal Hampshire County Hospital, Winchester; Communicable
Disease Surveillance Centre, London, UK

Aim: Apnoeas (A), bradycardias (B) and desaturations (D) occurring
after immunisation of premature infants with diphtheria/tetanus/
whole cell pertussis vaccines (DTwP) is well documented. Rarely,
these may require re-ventilation. The incidence of adverse reactions in
term infants is reduced with acellular pertussis vaccines (aP). We
aimed to determine the incidence of ABDs in premature infants
immunised with a 3 component DTaP-Hib vaccine at the same time
as the newly introduced meningococcal C conjugate vaccine (MenC).

Method: Premature infants, in 5 neonatal units, were monitored
for ABDs for 24 hours before and after first immunisation. Blinded
reviewers compared the incidence and severity of events. Infants who
did or did not have increased ABDs after immunisation were
compared for a number of variables.

Results: 51 infants form the study group. 10 infants (20%) had a
>50% increase in ABDs requiring stimulation or oxygen following
immunisation. Infants with increased ABDs, compared to those with-
out, had a similar mean gestational age at birth (27+4 weeks), birth
weight (846 vs 1029g, p=0.14) and weight at immunisation (2164 vs
2298g p=0.54). They were more likely to have been ventilated more
often (p=0.007) but total ventilated days did not diVer. They were no
more likely to have had a ventricular haemorrhage or still require O2
at immunisation (p=0.28 and 0.5 respectively). There was no
diVerence in mean haemoglobin concentration at immunisation
(10.7g/dl).

Conclusion: The incidence of ABDs with DTaP-Hib and MenC
was similar to that reported with DTwP, however no infant required
ventilatory support. The use of MenC has not increased the overall
incidence. At risk infants should receive first immunisations in hospi-
tal whenever possible with the benefit of timely immunisation weighed
against the risk of adverse event.

G89 MATERNAL MORBIDITY AND PREGNANCY OUTCOME
IN A COHORT OF MOTHERS TRANSFERRED OUT OF
PERINATAL CENTRES DURING A NATIONAL CENSUS

C.C. Bennett1, M. Lal2, D.J. Field2, A.R. Wilkinson1, on behalf of the Brit-
ish Association for Perinatal Medicine (BAPM). 1John RadcliVe Hospital,
Oxford; 2Leicester Royal Infirmary, Leicester, UK

Background: The Perinatal Emergency Transfer Study (PETS)1

recorded the antenatal transfer of 258 mothers out of the 37 largest
UK perinatal centres due to a shortage of neonatal cots during a 3
month national census (1/4/99–30/6/99).

Aims: To record the maternal morbidity and pregnancy outcome
in this cohort.

Methods: A questionnaire regarding maternal outcome was sent
to the medical staV responsible at the perinatal centre and receiving
hospital.

Results: Data were returned on 238/258 (92%) mothers. 60%
were transferred out of their perinatal centre in preterm labour and
34% had co-existing disease necessitating early delivery. The median
gestation at transfer was 32 weeks (range 23–41+2). 61% delivered at
the receiving hospital, 12% transferred on to a third hospital and only
23% are known to have ultimately returned to deliver back at the
original referring perinatal centre. 58% of mothers received postnatal
care in hospitals other than those defined as a major perinatal centre.
One mother delivered during transfer and a further 9 within one hour
of arrival. 7% of mothers required high dependency care post-natally.
Data were recorded on 236/334 (70%) babies. The median gestation
at delivery was 33+4 weeks (range 24+1–41+6). 172/236 (73%) infants
were admitted to a neonatal unit.

Conclusions: This study has documented the maternal morbidity,
potential risks and pregnancy outcome of a cohort of mothers trans-
ferred out of large perinatal centres because of a shortage of neonatal

cots. A national standard for the delivery of high-risk perinatal
services is needed to uphold good clinical practice guidelines in the
care of these mothers and their infants.

1. Parmanum J, Field D, Rennie J, Steer P on behalf of BAPM. BMJ
2000;321:727–9.

G90 A UK COHORT STUDY OF BABIES WITH STAGE 3+
RETINOPATHY OF PREMATURITY

L. Haines, H. Baker, A. Fielder, A. Wilkinson. A collaborative study by the
Royal College of Paediatrics and Child Health, the British Association for Peri-
natal Medicine and the Royal College of Ophthalmologists, UK

Aims: Audit of screening and treatment of Retinopathy of Prematu-
rity (ROP) in the UK.

Methods: A 15 month cohort study of babies with Stage 3 + ROP
conducted through the British Ophthalmological Surveillance Unit.
Neonatal and ophthalmological data were collected by questionnaire
with parents’ consent. The study received MREC and LREC
approval.

Results: Of the 222 cases studied, all were <32 weeks gestation
and/or <1501g birthweight except one full term baby with Downs
Syndrome excluded from the analysis. Two babies were over 1500g
but < 32 weeks gestation and one with a gestational age of 33.8 weeks
had a birthweight of 1250g. In all four babies were >29weeks and
>1250g.

Mean gestational age (GA) was 181.9 days (± 12.9) (26.0 weeks)
and mean birthweight 794.9 g (±224.5). In 19% there was no appar-
ent reason for premature delivery; the most common cause was
antepartum haemorrhage (30.6%) followed by Premature Rupture Of
Membranes (22.5%), infection treated in pregnancy (11.7%) and in
labour (9.9%). 80.3% received antenatal steroids, 89% received
surfactant therapy, 86% were receiving supplemental oxygen at 28
days and 67.5% at 36 weeks. 58.5% (117/200) were treated for ROP;
4 needed but did not get treatment and in 79 the ROP resolved.
Treated babies had lower birthweight and GA than untreated babies.
Gestational hypertension appeared to be protective but a requirement
for oxygen at 28days was associated with ROP treatment (p=0.052
and p=0.053 respectively, borderline significance).

Conclusion: All babies fell within the group defined at risk of ROP
in the 1995 guidelines1 with the exception of one atypical case.

1. Retinopathy of prematurity: guidelines for screening and treatment. The
report of a Joint Working Party of The Royal College of Ophthalmologists
and the British Association of Perinatal Medicine. Early Hum Dev
1996;46:239–258.

G91 CHILDREN BORN WEIGHING LESS THAN 1701G:
VISUAL OUTCOME DETERMINES COGNITIVE
OUTCOME AT 11 TO 14 YEARS

T.J. Stephenson, S. Wright, A.R. O’Connor, A.R. Fielder, A. Johnson, Y.
Ng, S. Ratib, M. Tobin. Academic Division of Child Health, University Hos-
pital, Nottingham NG7 2UH, UK

Introduction: In low birthweight infants, adverse ophthalmic
outcome (AOO) is associated with impaired neurodevelopment but
the contribution of retinopathy of prematurity (ROP) is unknown. We
undertook a unique study of the relationship between ROP and later
ophthalmic and neuropsychological outcome concurrently in a
geographically-defined cohort.

Methods: A prospective study of ROP in infants born <1701g was
undertaken between 1985 and 1987. 254 consented to ophthalmic
examination at 10–13 years (visual functions, strabismus, refractive
state). Four children were severely disabled. Of the 250 remaining,
198 agreed to neuropsychological assessment at 11–14 (British Abil-
ity Scales II (BAS), Movement Assessment Battery (ABC), Neale
Analysis of Reading Ability).

Results: Of the 198 children, 106 had neonatal ROP and 99 had
AOO aged 10–13 (reduced acuity n=48, strabismus n=36, myopia
n=40, colour defect n=2, field defect n=1). These children were not
significantly diVerent from those with a normal ophthalmic outcome
in sex, gestation, birthweight, neonatal cranial scan appearances or
social class. AOO is therefore not simply a product of being born more
preterm. Nor did ROP predict children with AOO, except 8 children
with severe ROP. Compared to those with a normal ophthalmic out-
come, children with AOO performed worse on BAS (p=0.04 overall
score; p=0.01 spatial ability), all areas of ABC (significant for ball
skills p=0.01) and all areas of reading ability (not significant).
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Conclusions: At age 11–14, 50% of children born <1701g have
AOO, unexplained by perinatal factors including ROP, and worse
neuropsychological outcome. Visual intervention in childhood could
in theory improve neuropsychological outcome.

G92 ARE WE DOING ENOUGH TO PREVENT
CYTOMEGALOVIRUS (CMV) ACQUISITION IN THE
NEONATAL UNIT?

M. Khare, M. Sharland, A. Bedford-Russell. St George’s Hospital, London,
UK

Aim: To measure the incidence of postnatal CMV infection acquired
by preterm infants during their stay in a neonatal unit (NNU), that
takes preventive measures against CMV.

Methods: This is a prospective study of babies born at less than 32
weeks gestation admitted to the NNU at St. George’s hospital (SGH).
Routinely, CMV-seronegative and leukodepleted blood products are
used for transfusions and all banked expressed breast milk (EBM) is
treated by pasteurisation and stored at –200C. Maternal EBM is fro-
zen at –200C prior to use, whenever possible. All mothers who booked
at SGH had their CMV serostatus checked at the time of booking. All
infants were prospectively followed with monthly urine testing for
CMV culture and early antigen test (DEAFF) until their discharge
from NNU.

Results: During 1 year, 38 mothers and 40 preterm infants were
studied. Median gestational age was 28 weeks (range 24–31). Twenty-
eight women (78%) were CMV seropositive. Eighteen infants were
exposed to breast milk of their CMV seropositive mothers for a
median of 34 days (range 11–74). These 18 infants were under CMV
surveillance in NNU for a median of 67 days (range 30–192). Only
1/18 (5.5%) infants born at 24 weeks gestation became positive for
CMV by culture on day 62 of life. Interestingly, this baby was
clinically asymptomatic. Other study had reported incidence of 34%.

Conclusion: Routine freezing at –200C of breast milk may reduce
early postnatal transmission in preterm infants born to CMV seropos-
itive mothers.

G93 CARDIAC OUTPUT, BLOOD PRESSURE AND
CEREBRAL OXYGEN EXTRACTION IN VERY LOW
BIRTHWEIGHT INFANTS

C.M. Kissack, R. Garr, S.P. Wardle, A.M. Weindling. Neonatal Unit, Liver-
pool Women’s Hospital, Liverpool L7 8SS, UK

Aims: To examine the relationships between cerebral fractional oxy-
gen extraction (CFOE), cardiac output and mean arterial blood pres-
sure (MABP) in sick very low birthweight infants.

Methods: 26 conventionally ventilated preterm infants were stud-
ied within 12 hours of delivery. CFOE was measured using near infra-
red spectroscopy. Cardiac output was measured using 2D/Doppler
ultrasound.

Results: Median (range) gestation and birthweight were 26 weeks
(23–30) and 909g (452–1378) respectively. Median age at time of
measurement was 7 hours (3–12). There was a negative correlation
between cardiac output and CFOE when considering all infants (r =
-0.39, p = 0.04), but no relationship between MABP and CFOE (r =
-0.16, p = 0.45). Those with CFOE above the 95th centile (n = 7)
had significantly lower cardiac output than those with normal CFOE
(median 94.0 vs 146.6 ml/kg/min, p = 0.01). The high CFOE
subgroup showed a strong negative correlation between CFOE and
cardiac output (r = -0.97, p=0.0003), whereas those with normal
CFOE showed no relationship between CFOE and cardiac output (r
= 0.11, p = 0.65). Infants with high CFOE showed no significant dif-
ference in gestation, birthweight, MABP, core or peripheral tempera-
ture, haemoglobin, blood lactate concentration, incidence of
significant abnormalities on cranial ultrasound or survival.

Conclusions: There is an inverse relationship between CFOE and
cardiac output in some very low birthweight infants. A likely explana-
tion is that the low cardiac output in these infants was compensated
for by an increase in oxygen extraction to maintain cellular oxygena-
tion. There was no increase in the incidence of cranial ultrasound
abnormalities in those with high CFOE, but further study is required
to determine whether these infants have an adverse neurological out-
come.

G94 PATTERNS OF BRAIN INJURY IN EXTREMELY
PRETERM INFANTS AT BIRTH AND TERM
CORRECTED AGE USING MAGNETIC RESONANCE
IMAGING

N.L. Kennea1, M.A. Rutherford2, P.J. Duggan1, M.O. Ajayi-Obe1, L.
Al-Nakib1, E.F. Maalouf1, M. Battin1, S.J. Counsell2, J.M. Allsop2, A.D.
Edwards1. 1Department of Paediatrics, Imperial College School of Medicine;
2The Robert Steiner MRI Unit, MRC Clinical Sciences Centre, Hammersmith
Hospital, Du Cane Road, London W12 0NN, UK

Aims: To define patterns of brain injury soon after birth and at term-
corrected age in a consecutive cohort of inborn infants born before 30
weeks gestational age (ga) using magnetic resonance (MR).

Methods: Between January 1997 to October 2000, 153 eligible
infants were born. 18 died before imaging and consent for participa-
tion was not given in 17. 118 infants of median (range) 27 (23–30)
weeks ga and birth weight 882 (370–1600) g were imaged at 2 (1–23)
days using an MR scanner with full intensive care facilities sited
within the neonatal intensive care unit. 75 (73%) of 103 surviving
infants were studied again at term.

Results: MR images were abnormal soon after birth in 73 (62%),
showing: focal white matter lesions (12); loss of detailed white matter
anatomy (10); germinal layer and/or intraventricular haemorrhage
(39); ventricular dilatation (36); basal ganglia lesions (5); cerebellar
haemorrhage (5); subdural haemorrhage (3); and congenital abnor-
mality (2). 24 infants had more than 1 lesion. At term corrected age,
64 (85%) were abnormal, showing: areas of excessive high signal
intensity in the white matter (58); dilated ventricles (40); increased
extracerebral space (17); cystic periventricular lesions (PVL) (1);
non-cystic periventricular lesions (2); haemorrhagic parenchymal inf-
arction (HPI) (2); basal ganglia haemorrhage (1) cerebellar lesion (1);
and subdural haemorrhage (1).

Conclusions: MR brain abnormalities are common in preterm
infants soon after birth, and very common at corrected age of term. Very
few infants had typical HPI or PVL, most have evidence of diVuse white
matter abnormality. The pathology and neurological significance of dif-
fuse white matter changes are currently poorly defined.

G95 FUNCTIONAL BRAIN IMAGING IN INFANTS AND
NEONATES USING DYNAMIC SUSCEPTIBILITY
CONTRAST-ENHANCED MAGNETIC RESONANCE
IMAGING

L. Cornette, S.F. Tanner, L. Ramenghi, J.P. Ridgway, M.I. Levene. Leeds
General Infirmary, Department of Paediatrics, Clarendon Wing, Leeds, UK

Aims: Despite considerable methodological progress in structural
magnetic resonance (MR) brain imaging over the past decade, an
accurate assessment of brain function in neonates is still diYcult to
achieve. We evaluated the use of dynamic susceptibility contrast-
enhanced MR as a functional imaging method to assess regional cer-
ebral blood flow [rCBF] in ill newborn babies.

Methods: During the acquisition of T2*-weighted images, we
injected (<5s) gadopentate dimeglumine-DTPA (0.1 mmol/kg) as
contrast agent, predicated on the assumption that it remains within
the intra-vascular compartment during its first passage through the
capillary bed. The resultant transient drop in signal intensity [SI]
allows the calculation of parametric cerebral perfusion maps,
comprising images of rCBF, relative blood volume [rCBV] and mean
transit time [MTT].

Results: So far, we have studied 25 babies (19 born at term, 6 born
prematurely). Pathologies included were fits (6), asphyxia (5), menin-
gitis (3), post-haemorrhagic hydrocephalus (2), dysmorphism (2),
intraventricular haemorrhage (2), subdural haemorrhage (1), viral
encephalopathy (1), metabolic disorder (1), facial sialoblastoma (1)
and Turner’s syndrome (1). A transient drop in SI was observed in
n=12/25 babies and occurred in 10–13 s after injection. Perfusion
images could be calculated from almost all of the brain tissue in older
infants, whilst in preterm born neonates, the SI drop was detected pri-
marily within the cerebral cortex. In n=9/25 babies, the head moved
upon contrast bolus injection, yielding significant motion artefacts.

Conclusions: These preliminary measurements indicate that (1)
dynamic susceptibility contrast-enhanced MR can be used to
compare perfusion within diVerent brain structures in the neonate;
(2) characterisation of the bolus passage becomes progressively easier
as the brain matures; (3) the major diYculty still to overcome relates
to motion artefacts.
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G96 INTRA-CEREBRAL TEMPERATURE MEASUREMENTS
DURING SHORT TERM SELECTIVE HEAD COOLING
BEFORE AND AFTER A HYPOXIC INSULT IN THE
NEWBORN PIGLET

J.R. Tooley1, M. Thoresen1, S. Satas1, M. Simmonds1, I. Silver2. 1Dept of
Child Health, St Michaels Hospital, University of Bristol, UK; 2Dept of
Anatomy, School of Veterinary Science, University of Bristol, UK

Selective head cooling (SHC) has been proposed as a neuroprotective
intervention after hypoxia-ischaemia (HI) in which the brain is cooled
without subjecting the rest of the body to significant hypothermia thus
avoiding adverse systemic eVects. However, there is little data
confirming that it is possible to cool the brain more than the body. We
therefore used our piglet model of HI to establish if it is possible. Nine
piglets were anaesthetised and brain Temperature (T) probes inserted
at the surface, in the superficial (0.2cm) and deep (1.7–2.0cm) grey
matter. Cooling Trectal from normothermia (39°C) to hypothermia
(33.5–33.8°C) using a head cap circulated with cold (6–24°C) water
was undertaken for up to 6 hours. To assess the impact of the HI
insult on the ability to SHC, 4 piglets were cooled both before and
after the 45 min insult and 4 only afterwards. During SHC it was pos-
sible to achieve a lower Tdeep brain than Trectal in all animals both
before and after hypoxia. However this was only possible when over-
head heating was used, if not the cooling cap simply cooled the whole
body. The rectal-deep brain gradient was significantly smaller after
the insult, median (range) 5.3°C (4.2–8.5) and 3.0°C (1.7–7.4)°C
(p=0.008). This is most likely a reflection of the hyperperfusion seen
transiently after a hypoxic insult. During re-warming to normother-
mia a rectal-deep brain gradient was maintained at 4.5°C. We report
for the first time a study, which by direct measurement of deep intra-
cerebral temperatures, validates the cooling cap as an eVective method
of selective brain cooling in a newborn animal HI model.

G97 LUNG WATER CONTENT AND INJURY IN CHRONIC
LUNG DISEASE

E.W. Adams1, S.J. Counsell2, N.L. Kennea1, J.V. Hajnal2, J.M. Allsop2, P.N.
Amess1, P. Duggan1, E. Maalouf1, L. Al-Nakib1, A. Thornton2, A.D.
Edwards1,2. 1Department of Paediatrics, Imperial College School of Medicine;
2Robert Steiner MRI Unit, Hammersmith Hospital, Du Cane Road, London,
UK

Aims: To investigate lung water content and distribution and its rela-
tion to lung injury in preterm infants with chronic lung disease (CLD)
by magnetic resonance (MR) imaging.

Methods: CLD infants: Fifteen infants born at median 26 (range
23–28) weeks gestational age (ga) who required respiratory support
beyond 1 month postnatal age (pna) were studied at 50 (34–95) days
pna. 10 infants were still receiving ventilatory support, the remainder
were self-ventilating but receiving 20–300ml/min oxygen. Term infants:
Nine normal infants born at 40 (37–42) weeks ga were studied 2
(1–3) days pna for comparison. MR imaging: Multislice axial T1 and
proton density weighted images were obtained using a 1.0T scanner
sited within the neonatal intensive care unit.

Results: Infants with CLD demonstrated greater proton density
and signal intensity particularly in basal lung (p<0.01), and larger
gravity-dependent gradients in lung density than term infants
(p<0.02). Focal parenchymal lesions were seen in ventral and apical
regions of eight infants mechanically ventilated for longer than 1
week, and throughout the lung in 4 further infants ventilated for more
than 40 days.

Conclusions: Increased lung water content with marked depend-
ent atelectasis is common in infants with CLD. This probably causes
uneven compliance, which promotes overdistension of non-
dependent lung. Both atelectasis and overdistension are associated
with inflammation and injury, but these preliminary data suggest that
focal lesions may occur first in overdistended regions.

G98 EVENTS PRIOR TO THE DIAGNOSES OF
PNEUMOTHORACES IN VENTILATED NEONATES

M. Watkinson, I. Tiron. Neonatal Unit, Birmingham Heartlands Hospital,
Birmingham B9 5SS, UK

Aims: To examine the relationship between unintentional hyperven-
tilation and pneumothoraces (PTX); to review the clinical events
prior to the diagnosis of PTX.

Methods: A 5 year review of ventilated babies who developed PTX
in the first 14 days of life. Each case was matched with a control for
gestation, weight and need for ventilation. Clinical events and ventila-
tion were compared between the case and control up to the age at
which the PTX was diagnosed in the case.

Results: 53 (8.8%) of 600 ventilated babies developed at least 1
PTX in the first 14 days. There was no diVerence in the incidence of
unintentional hyperventilation (minimum paCO2 <4 kPa) between
cases (34%) and controls (43%) (OR=0.78, 95%CI 0.48, 1.27).
Cases were ventilated significantly diVerently from controls at the age
of diagnosis of PTX with more on ‘rescue’ HFO (13 v 5), and fewer
(10 v 25) on weaning modes (÷2= 20.8, df=6, p<0.002).

In the 3 hours preceding the diagnosis, cases were more frequently
re-intubated (21 v 4, OR=5.25, 95%CI 1.9,14.3). More controls had
no clinical procedures (i.e. suction, bagging, needling of the chest etc)
during this time (30 v 12), (OR=2.5, 95%CI 1.4, 4.3). 18 PTX were
diagnosed by transillumination: 7 of them had no other clinical proce-
dures in this time, compared to 5 of the 35 diagnosed by CXR
(OR=2.7, 95%CI 1.0, 7.4). 12 of the 35 PTX diagnosed
radiologically were under tension. These finding may indicate failure
to consider the diagnosis during clinical deterioration.

Conclusions: Brief periods of unintentional hyperventilation
appear not to be associated with PTX. Currently, junior doctors have
little experience in diagnosing PTX, and undertake inappropriate
clinical measures before reaching the diagnosis. Additional training
and/or support in the recognition of PTX is needed.
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