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The EC randomised controlled trial of
prophylactic ethamsylate for very preterm
neonates: early mortality and morbidity

The EC Ethamsylate Trial Group

Abstract
Immature infants are at increased risk of
death and disability, often related to
haemorrhagic and ischaemic brain dam-
age. Two controlled trials have suggested
that a policy of prophylactic ethamsylate
may reduce this damage. The aim of the
trial reported here was to assess the effects
of such a policy in respect of death, dis-
ability, and the use of health service
resources up to 2 years of age. Short term
findings are reported here.
Three hundred and thirty four

immature (-32 weeks' gestation) infants
were recruited into the trial within four
hours ofbirth from four centres in France
and six in Greece. Almost all 165 infants
allocated to the ethamsylate group
received the drug, compared with one of
the 169 infants in the control group.
By about 3 months of age the trial

groups were similar in terms of death
(20% in the two groups), any diagnosis of
periventricular or intraventricular haem-
orrhage (35% in the ethamsylate v 37% in
the control group), or major cerebral
abnormality assessed by ultrasound (13%
v 12%). The trial provides little evidence
to support the use of ethamsylate for
routine prophylaxis. The confidence
intervals are wide, however, and so these
results alone cannot rule out a clinically
useful benefit or a harmful effect.
A follow up study of the surviving chil-

dren at the age of 2 years is in progress.
(Arch Dis Child 1994; 70: F201-F205)
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Infants born more than eight weeks early are a

heavy burden on the health services, despite
the fact that they constitute only about 1% of
live born infants. They often require prolonged
admission to hospital in early infancy and need
extra resources from the health and social
services (and their parents) in childhood
because they are at increased risk of longer
term disability.
The problems associated with very early birth

principally reflect the immaturity ofa number of
organ systems. Immaturity of the brain makes
these infants susceptible to haemorrhagic and
ischaemic brain damage, which can lead to
death or to later impairment and disability.
A number of interventions which are

thought to provide prophylaxis against haem-
orrhagic and ischaemic brain damage have
been investigated. One is ethamsylate, a drug
which has been used to limit capillary bleeding

during operations. It has been shown to reduce
blood loss during tonsillectomy,1 transurethral
resection of the prostate,2 and the insertion of
intrauterine devices.3

Experiments in immature beagles' pups4
suggested that ethamsylate might reduce the
risk of periventricular and intraventricular
haemorrhage. This has since been tested
formally in two trials in humans.5 6 These
provided promising evidence that ethamsylate
given soon after birth to immature infants may
reduce the risk of periventricular or intra-
ventricular haemorrhage. Nevertheless, the
evidence of any effects of ethamsylate on mor-
tality, severe periventricular or intraventricular
haemorrhage, and later disability is sparse.7 The
EC trial was conducted to clarify the effective-
ness (if any) of prophylactic ethamsylate in the
prevention of mortality, morbidity, and the use
of health service resources at the age of 2 years.
This paper reports the short term findings up to
the age of 3 months (or the time of discharge
from hospital, if this was earlier).

Subjects and methods
The evaluation of prenatal, perinatal, and
postnatal care delivery systems was among the
priorities of the third Medical Research
Programme of the European Community.
This led to an EC Concerted Action (project
leader Monique Kaminski) starting in 1988.8
One of the four subprojects of the Concerted
Action focused on the assessment of interven-
tions in very preterm infants (subproject
leader Pauline Verloove-Vanhorick). The
ethamsylate trial was a part of this subproject.

Collaboration in the EC ethamsylate trial
involved three European countries: France,
Greece, and the United Kingdom. Infants
were entered into the trial from four neonatal
units in France and six in Athens, Greece. The
Perinatal Trials Service in the National
Perinatal Epidemiology Unit, Oxford acted as
the coordinating centre.
The French and Greek clinicians used a

common protocol. The slight adaptations for
local circumstances have been indicated in the
text and tables where appropriate. Infants less
than 4 hours of age without known major mal-
formations were eligible for entry into the trial
if born at no more than 32 completed weeks'
gestation, and if the clinician responsible
considered that there was no clear contraindi-
cation to, or indication for, ethamsylate. The
fundamental entry criterion was that the
clinician responsible was uncertain whether or
not to use ethamsylate for a particular infant.
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Potential participants were identified as
soon as possible after birth (or even before
birth) and certainly within four hours of
delivery. The study was discussed with the
parent(s) of an eligible infant and this dis-
cussion was recorded in the infant's notes (or
the mother's notes if the infant was still
in utero). Ethics committee approval was
obtained for all the participating hospitals and
from the national committee in France. Unless
there were parental objections to trial entry, a
few brief details were recorded in the trial case
record. In the event of a multiple birth a
separate case record was completed for each
infant. Formal entry to the trial was achieved
by a telephone call to the local randomisation
service for that country, situated in a blood
bank (in Greece) and a hospital unit not receiv-
ing neonates (in France) to provide 24 hour
cover. During this brief telephone call, infor-
mation was given to check eligibility and
describe the kinds of infants studied to stratify
at randomisation and to assist follow up.
Provided that sufficient details were given over
the telephone and that the infant was eligible, a
random allocation was given by the telephone
randomisation service to either 'ethamsylate'
or 'control'. Allocation was within balanced
blocks of variable size, with stratification by
centre (and, in France, also by gestational age).
The trial regimens were as follows. For the

ethamsylate group, ampoules of ethamsylate
(Delandale Laboratories Ltd) were held on the
special care nursery or in the hospital phar-
macy. The total course of treatment was 16
doses over four days: a first dose of 12-5 mg/kg
given intravenously or intramuscularly as soon
as possible after randomisation, followed by 15
further doses intravenously every six hours for
four days. The trial was 'open', mainly due to
the difficulty of obtaining matching placebo for
the control group. The use of prophylactic
ethamsylate in this group was discouraged. All
other aspects of management were left to the
discretion of the clinicians responsible for care.

Infants had at least two cranial ultrasound
scans, where facilities were available. In
France, the earlier of these was performed at
between 48 and 72 hours, and the later at
about 3 weeks of age. In Greece, the times
were about 1 week and about 3 weeks respect-
ively. In the two countries the scans were
performed by staff who were blind to the trial
allocation. Information was recorded for each
hemisphere about haemorrhage (none,
localised, intraventricular, parenchymal), ven-
tricular dilatation using a modification of the
methods proposed by Levene9 (none, >97th
centile but less than 4 mm >97th centile,
>4 mm >97th centile), and about paren-
chymal cysts (none, porencephalic, cystic
leukomalacia). A cerebral problem was defined
as any evidence of haemorrhage, ventricular
dilatation, or parenchymal cysts. A major
cerebral problem was defined as any lesion
affecting the brain parenchyma, and/or hydro-
cephalus, and/or intraventricular haemorrhage
complicated by ventricular dilatation.

Respiratory morbidity was assessed slightly
differently in the two countries. In Greece,

data were provided about the total duration of
intubation and the age at which the infant last
received 40% oxygen. In France, however,
information was available instead about the
duration of continuous positive end expiratory
pressure and of intermittent positive pressure
ventilation. The two countries provided infor-
mation about the age at which the infant last
received supplemental oxygen.
The principal trial endpoints were death,

disability, and use of health service resources.
Judged on data about very low birthweight
(<1500 g) infants available when the trial was
planned, it was expected that 27-30% of the
infants would die in the first year,'10 1 6% of
survivors would have cerebral palsy, 2-5%
would have impaired hearing, and 1% would
have retinopathy of prematurity. 12

Power calculations carried out before the
trial began suggested that a trial with about
500 infants in each treatment group would
have a reasonable chance (about 80% power)
of a statistically significant result if active treat-
ment reduces the combined risk of death and
disability by 20%. It was, however, recognised
at the outset that a smaller trial would still be
powerful enough to detect differences of the
same order of magnitude in the use of health
service resources.
The main comparisons are of outcome

among all infants allocated as 'ethamsylate'
and all infants allocated as 'control'. In sec-
ondary analyses these comparisons are strati-
fied by country (France or Greece), by
gestational age at entry to the trial (<29 weeks
or -29 completed weeks), by whether inborn
or outborn, and by age at trial entry (- 1 hour
or >1 hour).
The effects of ethamsylate are being assessed

at two points in time. The final analysis will be
based on the status of children aged 2 years.
This paper reports outcomes up to the age of 3
months, or to the time of initial discharge from
hospital (or prior death), if this was sooner.

Comparisons based on categorical variables
are expressed as odds ratios (ORs) with 95%
confidence intervals (CIs) where appropriate.
For continuous data, t tests and median tests
are used to test differences between means and
medians respectively.

Results
Recruitment began in March 1990 (June 1990
in Greece) and ended on 31 May 1991. In
total, 334 infants were recruited to the trial,
181 from four centres in France (Lille (30),
Arras (62), Nice (59), and Toulouse (30)) and
153 from six centres in Athens, Greece
(Alexandra Maternity (62), Helena Venizelou
Maternity (25), Damon Visiliou General (5),
'A' NICU Aghia Sophia Children's (11), 'B'
NICU Aghia Sophia Children's (19), and
Aglaia Kyriakou Children's (31) Hospitals).

Randomisation generated two groups which
were comparable at trial entry (table 1). The
median gestational age of the infants was 30
weeks, with a mean birth weight of about
1300 g. In fewer than 16% of cases had the
mother received corticosteroids shortly before
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EC trial ofethamsylatefor preterm infants

Table 1 Comparability at trial entry. Values are number (%o) unless stated otherwise

Random allocation

Ethamsylate Control
(n= 165) (n= 169)

Country
France 90 (55) 91 (54)
Greece 75 (45) 78 (46)

Age at randomisation (mins)
<60 18(11) 21 (12)
60-119 55 (33) 46 (27)

¢120 91 (55) 101 (60)
Not known 1 (1) 1 (1)

Inborn
Yes 62 (38) 73 (43)

Gestational age
Median (IQR) (weeks)* 30-0 (29-0, 32-0) 30 0 (29-0, 32-0)
<29 weeks 31 (19) 35 (21)

Birth weight
Mean (SD) (g) 1332-5 (349 0) 1323-3 (348 4)
<1500 g 114 (69-1) 118 (69-8)

Sex
Male 84 (51) 91 (54)

Plurality
Multiples 37 (22) 38 (22)

Apgar score at 1 mint
-6 45 (50) 46 (51)
Not known 1 (1) 8 (9)

Heart rate, 100 at 5 minst
Yes 27 (36) 26 (33)
Not known 7 (9) 3 (4)

Mode of delivery
Spontaneous vaginal 76 (46) 72 (43)
Instrumental vaginal 12 (7) 8 (5)
Prelabour caesarean 46 (28) 55 (33)
Caesarean after onset of labour 28 (17) 33 (20)
Not known 3 (2) 1 (1)

Maternal hypertension
Diastolic >90 mmHg at least twice 19 (12) 25 (15)
Not known 6 (4) 4 (2)

Rupture of membranes
Prolonged (>24 hours) 44 (27) 36 (21)
Not known 5 (3) 1 (1)

Maternal corticosteroids
Within seven or 10 days before deliverys 31 (19) 22 (13)
Not known 5 (3) 3 (2)

*IQR=interquartile range; SD=standard deviation. tFrance only (n=90, 91).
tGreece only (n=75, 78). §France 10 days; Greece seven days.

Table 2 Actual management. Values are number (%o) unless stated otherwise

Random allocation

Ethamsylate Control
(n= 165) (n= 169)

Ethamsylate doses
0 4 (2) 168 (99)
1-15 25(15) 0
16 136 (82) 1 (1)

Reasons for non-compliance (No)
Trial ethamsylate given
Not known 1

< 16 doses of trial ethamsylate given
Died 21
Consent withdrawn 1
Error 4
Not known 3

Timing of first dose*
Mean (SD) age (mins) 183-1 (42 0)
Mean (SD) interval postrandomisation (mins) 56-2 (44-0)
Not applicable (no ethamsylate) 3 (3)

Vitamin E in first week (other than in standard feeds)t
Yes 12 (16) 14 (19)
Not known 0 3 (4)

Other management to prevent IVH in first weekt
Yes 6 (8) 8 (11)
Not known 0 3 (4)

IVH=intraventricular haemorrhage.
*France only (n=90, 91). tGreece only (n=75, 78).

delivery. About 60% of the infants in the two
groups were outborn, and only 12% of infants
were randomised within one hour of birth.
Almost all (98%) of the infants in the group

allocated to ethamsylate received at least one
dose of the drug, with 82% receiving the full
course of 16 doses (table 2). Death was the
main reason for receiving fewer than 16 doses.
Based on data from France only, infants were

given ethamsylate about one hour after
randomisation, at a mean age of 3 hours. Only

one infant in the control group received
ethamsylate. Although the trial was 'open',
there is no evidence that the control group was
more likely to receive alternative prophylaxis
(such as vitamin E or plasma volume expan-
sion) against intraventricular haemorrhage.
About a fifth of infants in the two trial groups

had died by the end of the first phase of data
collection (OR 1-03; 95% CI 0-60 to 1-76)
(table 3). The main cause of death was hyaline
membrane disease or pulmonary immaturity,
or both. The age at death was later in the
control group (median 9 days) compared with
2 days in the ethamsylate group (p=008).

Periventricular or intraventricular haemor-
rhage was diagnosed in just over one third of all
the infants in the two groups (OR 0-91; 95%
CI 0-58 to 1.43); nearly all diagnoses were
based on evidence from cerebral ultrasound
(table 4). On average, the infants had three
scans: more than 80% had a scan within the
first week of life (median 3 days) and 75% had
a scan between about 3 and 6 weeks of age
(median 25 days). The scans detected major
cerebral problems in 12% of the infants in the
two groups (OR 1-03; 95% CI 0 54 to 1.96).
Overall, about 25% either had such a diagnosis
or died (OR 1-24; 95% CI 0 77 to 2 00).
There was no suggestion of differences

between the trial groups in terms of other
morbidity (table 5). Table 6 shows the dura-
tion of hospital stay and assisted ventilation for
survivors only. Again, the trial groups appear
to be similar, though there is a slight suggestion
that the ethamsylate group needed supplemen-
tal oxygen for a shorter time (median one v
three days; p=O19).

Secondary analyses did not suggest differen-
tial effects of ethamsylate in any prespecified
strata. In particular, there was no evidence that
ethamsylate had a greater effect in the infants
entered before 1 hour of age, though the
numbers in the analysis were relatively small.

Discussion
This trial provides an example of the value of
international networks, such as this EC group,
for addressing questions which cannot be
tackled reliably in a single centre or even in a
single country. This network was invaluable in
the initiation not only of the ethamsylate trial
reported here, but also of two related trials
(one of prophylactic volume expansion in 20
centres in the Northern region of the United
Kingdom13 and the other of optimum
regimens for the administration of exogenous
surfactant14).
There is little evidence from the EC

ethamsylate trial of any short term benefit from
a policy of prophylactic ethamsylate, though
the relatively wide CIs cannot exclude the
possibility of a clinically useful (or even harm-
ful) effect. The widths of these intervals reflect
a trial size which was smaller than originally
anticipated. There were two main reasons for
this. Initially, the intervention chosen for evalu-
ation by the EC group was not ethamsylate but
vitamin E. Problems in mounting this trial8 led
to its abandonment at a late stage of develop-
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Table 3 Principal outcomes: mortality

Random allocation

Ethamsylate Control
(n= 165) (n= 169)

No (%) deaths of infants
By return of datasheet (at death, discharge from hospital

of trial entry, or 3 months of age, whichever soonest) 33 (20) 32 (19)
By close of first phase of data collection (May 1992) 33 (20) 33 (20)

Principal cause of death (No of infants)
Periventricular/intraventricular haemorrhage 5 9
Congenital malformation 1 1
Necrotising enterocolitis/other infection 6 5
Hyaline membrane disease/pulmonary immaturity 15 11
Other 6 7

Median (IQR) age at death (days) 2-2 (1-0, 9 0) 9 0 (2-5, 16-0)

*IQR=interquartile range.

Table 4 PIincipal outcomes: cerebral problems

Random aUlocation

Ethamsylate Control
(n= 165) (n= 169)

No (0/6) with diagnosis of P/IVH*
Yes 57 (35) 62 (37)
Not known 11 (7) 4 (2)

No with P/IVH diagnosed by
Ultrasound 55 57
Ultrasound+necropsy 1 2
Ultrasound+other method 0 1
Other method 1 2

No of cerebral ultrasound scans
Median (IQR)* 3-0 (2-0, 4-0) 3-0 (2-0, 4 0)
Not known (No (/)) 3 (2) 0

Age at time of scan (days)
Earlier scant

France
Median (IQR) 2-0 (1-0, 3-0) 2-0 (1-0, 3 0)
Date not known (No(%)) 11 (12) 11 (12)
No scan (No (/)) 7 (8) 3 (3)

Greece
Median (IQR) 7-0 (4 0, 7 8) 7-0 (3 5, 8 0)
No early scan (No (/)) 10 (13) 5 (6)
Not known if scan (No (%)) 1 (1) 0

Later scant
France
Median (IQR) 21-0 (19-0, 25 0) 22-0 (19-0, 26.8)
Date not known (No (/)) 12 (13) 16 (18)
No second scan (No (/)) 8 (9) 12 (13)
No scan (No (0/%)) 7 (8) 3 (3)

Greece
Median (IQR) 42-0 (28-0, 49-0) 41-0 (32-5, 50 0)
No later scan (No (/)) 18 (24) 11 (14)
Date not known (No (/)) 1 (1) 2 (3)
Not known if scan (No (0/o)) 1 (1) 0

No (0/o) with any cerebral problem on either
scan§
All randomised
Yes 57 (35) 61 (36)
Not known 27 (16) 16 (9)

Survivors¶
Yes 43 (33) 41 (30)
Notknown 15 (11) 12 (9)

No (%/6) with major cerebral problem on
either scanll
All randomised
Yes 21 (13) 21 (12)
Not known 27 (16) 16 (9)

Survivors$
Yes 16 (12) 10 (7)
Notknown 15 (11) 12 (9)

No (0/o) deaths or major cerebral problems 49 (27) 43 (25)

*P/IVH=periventricular or intraventricular haemorrhage; IQR=interquartile range.
tFrance nearest to 48-72 hours, Greece nearest to 1 week.
tFrance nearest to 3 weeks, Greece nearest to 6 weeks.
§Any haemorrhage, any ventricular dilatation >97th centile, or any parenchymal cysts on either
side.
¶n= 132, 136.
IlAny lesion on either side affecting the brain parenchyma and/or hydrocephalus, and/or intra-
ventricular haemorrhage complicated by ventricular dilatation.

ment, thus delaying the start of its replacement:
the trial of ethamsylate reported here. This
delay also had implications for the length of
time for which the project could be funded,
and could therefore recruit. In addition, during
the course of recruitment, several other trials
were attempting to recruit the same infants
into comparisons of the newly available ex-

ogenous surfactants, and this adversely affected

recruitment to the EC ethamsylate trial.
Nevertheless, the EC trial achieved a similar
size to the earlier multicentre study,6 and there-
fore substantially increases the evidence about
neonatal ethamsylate administration.

It is possible that the failure to detect a
benefit of ethamsylate in the EC trial reflected
the age at which the drug was administered.
Trial entry was within four hours of birth, in
contrast with two hours or one hour in the
trials reported by Morgan et al 5 and Benson et
a16 respectively. It has even been suggested
that an intramuscular injection given to
mothers intrapartum can result in therapeutic
concentrations of ethamsylate in cord blood.'5
A prespecified secondary analysis stratified by
age at entry to the EC trial did not provide any
greater evidence of benefit in the infants
randomised within one hour of birth, but this
analysis was limited by the fact that only 44
infants were entered this early, perhaps
reflecting a policy of referral to tertiary care
neonatal centres which were some distance
from maternity units in the two countries.
The other prespecified stratified analyses,

though showing that adverse outcomes were
more frequent in the infants born at <29
weeks' gestation compared with -29 weeks'
gestation in the two arms of the trial, and also
more frequent in Greece than in France, did
not suggest any differential effects of ethamsy-
late in the subgroups.
An unexpected finding was the suggestion of

a shortened length of time receiving supple-
mental oxygen in the ethamsylate group (table
6). This was more marked if infants who never
received supplemental oxygen were excluded
(median age 4 v 7 days; p=007), and when
the analysis included those infants who died (4
v 8 days; p=003), the latter reflecting the
younger age at death of infants in the ethamsy-
late group. These findings may well be due to
chance, however. The possibility that the dif-
ference reflects the suggestion that ethamsylate
as an inhibitor of prostaglandins might lead
to the earlier closure of a patent ductus
arteriosus16 seems unlikely in the absence of
any clear differences between the two groups in
treatment for patent ductus arteriosus. No
information was collected about the use of
surfactants in France and surfactants were not
available in Greece during the trial.
The previous controlled trials have been

reviewed by Horbar.17 Incorporating data from
the EC trial into this overview gives ORs and
95% CIs for death (1 19; 0-82 to 1-72), for any
periventricular or intraventricular haemor-
rhage (0-76; 0 57 to 1-02), and for severe cere-
bral problems (094; 053 to 1-66). These
revised figures are not likely to alter Horbar's
earlier conclusion that 'because of the potential
effects of ethamsylate on cerebral blood flow'8
... ethamsylate cannot be recommended for
routine use at this time'.7

HorbarI7 noted the paucity of neuro-

developmental follow up data. Since that
review, however, results from a follow up of the
Benson et al6 trial have been reported in an

abstract,19 suggesting a continued benefit for
surviving children from ethamsylate. Fuller
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Table 5 Other morbidity. Values are number (%o)

Random allocation

Ethamsylate Control
(n= 165) (n= 169)

Necrotising enterocolitis
Certain 8 (5) 9 (5)
Suspected 4 (2) 12 (7)
Not known 9 (6) 5 (3)

Sepsis
Certain 32 (19) 42 (25)
Suspected 37 (22) 38 (23)
Not known 8 (5) 3 (2)

Treatment for patent ductus arteriosus (PDA)
Yes 26 (16) 25 (15)
Not known 8 (5) 5 (3)

Operation (other than for PDA)
Yes 9 (6) 9 (5)
Not known 10 (6) 5 (3)

Table 6 Durations of hospital stay and assisted respiration (survivors only) (days)

Random allocation

Ethamsylate Control
(n= 132) (n= 136)

Age at discharge from hospital of trial entry
Median (IQR) 53-0 (38-3, 70 8) 55-5 (36-8, 75 0)
Not known (No (%)) 0 2 (2)

Age at discharge home
Median (IQR) 54 0 (42-0, 72 5) 58-0 (38-0, 77-0)
Not known (No (%)) 11 (8) 17 (13)

Age last receiving CPPV*t
Median (IQR) 1.0 (0 0, 4-0) 1.0 (0-0, 6-0)
Not known (No (%)) 1 (1) 0

Age last receiving IPPV*t
Median (IQR) 2-0 (0-0, 6-5) 2-0 (0 0, 8-0)
Not known (No (O/o)) 2 (3) 1 (1)

Total duration of intubation*
Median (IQR) 0 0 (0 0, 8 0) 2-0 (00, 12-5)
Not known (No (%)) 0 0

Age last receiving >40% 02t
Median (IQR) 1 0 (0 0, 3 0) 1.0 (0 0, 8-5)
Not known (No (%/6)) 0 0

Age last receiving supplemental 02
Median (IQR) 1.0 (0 0, 7 0) 3 0 (0 0, 12-0)
Home on supplemental 02 (No (%)) 1 (1) 1 (1)
Not known (No (O/6)) 4 (3) 5 (4)

*CPPV=continuous positive pressure ventilation; IPPV=intermittent positive pressure
ventilation; IQR=interquartile range.
tFrance only (n=75, 78).
tGreece only (n=57, 58).

details are awaited. The infants in the EC trial
are being seen at the age of 2 years in France
and Greece. Assessment of their health status
is being carried out in paediatric outpatient
clinics. In France the assessor is blind to the
treatment allocation. In Greece a team
approach has been adopted, with blind assess-

ment by most team members (neonatologist,
orthopaedic surgeon, physiotherapist, ophthal-
mologist, and ear, nose, and throat specialist),
and a request that the paediatrician's assess-
ment is also blinded, though this may not
always be practicable. In the two countries this
professional assessment is being supplemented
and compared with an assessment by the
infants' parents. The economic implications of
the policies will be based on their reports of the
use of health service resources. The fieldwork
for this phase of the trial was completed in the
summer of 1993. The results, considered in
combination with those of Benson et al,6
should help clinicians to decide whether or not
there is a role for prophylactic ethamsylate in
the care of immature infants.

The EC ethamsylate trial group consists of clinical collaborators
in the following hospitals: France: Lille, CHU A Calmette
(Professor P Lequien, Dr N Kacet); Toulouse, Hopital Purpan
(Professor M Rolland, Dr H Descoing); Nice, Hopital de
Cimiez (Professor P Boutte, Dr Berard); Arras, Centre
Hospitalier (Dr 0 Dubois, Dr B Theret). Randomisation:
Hopital Purpan, Toulouse (Mime Barbazanges). Greece
(Athens): Alexandra Maternity Hospital (Dr A Kapiki, Dr C
Papas); Helena Venizelou Maternity Hospital (DrJ Sofatzis, Dr
M Tzaki); Damon Vasiliou General Hospital (Dr C Costalos,
Dr J Lambadaridis); 'B' NICU Aghia Sophia Children's
Hospital (Dr M Xanthou, Dr M Anagnastokou); 'A' NICU
Aghia Sophia Children's Hospital (Dr N Kalpoyiannis, Dr A
Charitou); Aglaia Kyriakou Children's Hospital (Dr H
Dellagrammaticas, Dr G Kourakis). Randomisation: Blood
Bank, Aglaia Kyriakou Children's Hospital, Athens.
The following were responsible for different aspects of central

coordination: United Kingdom: Diana Elbourne, Adrian Grant,
Lesley Mireh (Morgan), Carole Harris, Jean Fooks, Sarah
Ayers (Perinatal Trials Service, Oxford). France: Madeleine
Leloup, Sylvie Lenoir, Helene Grandjean (INSERM CJF
89-08, Toulouse). Greece: Heracles Dellagrammaticas (2nd
Department of Pediatrics, University of Athens, Aglaia
Kyriakou Children's Hospital, Athens).
We thank the EC for providing funding for central coordina-

tion; members of the project management group, particularly
Monique Kaminski and Pauline Verloove-Vanhorick, for their
support and liaison with the EC; Jeffrey Horbar for helpful
comments on earlier drafts of the paper; and the parents of the
infants who participated. The PTS was supported by a grant
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