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Conclusion: 
🩸Substantial and significant reduction in

neonatal red cell concentrate release from the
IBTS
🩸Reduction in pedipack release greater than the

reduction in both overall and VLBW birth rate
🩸Transfusion is a high risk and costly activity in

the NICU
🩸As evidence has demonstrated the safety of

reduced red cell transfusion thresholds, these
figures demonstrate application of evidence in
Ireland

Results: 
🩸Over the ten-year period of this review in Ireland
🩸8,745 pedipacks released from the IBTS
🩸2011 there were 1172 pedipacks released 
🩸2020 there were 634 pedipacks released.
🩸45% reduction in pedipacks released 
🩸25% reduction in live births
🩸17% reduction in VLBW births

Methods: 
🩸Retrospective review of pedipack units released

from IBTS between January 2011 and December
2020.
🩸Cases identified on the IBTS system.
🩸National birth numbers retrieved from Central

Statistics Office (CSO)
🩸Number of VLBW infants obtained from National

Perinatal Epidemiology Centre (NPEC) and
Healthcare Pricing Office’s National Perinatal
Reporting System

Aim: 
🩸 Identify any change in pedipack release 

from the IBTS between 2011 and 2020.

Background: 
🩸Over the past 15 years the evidence for the benefits

of red cell transfusions to treat anaemia in the Very
Low Birth Weight (VLBW – born at less than 1500g)
population in the Neonatal Intensive Care Unit
(NICU) has changed substantially

🩸2006: Large randomised PINT study (Premature
Infants in Need of Transfusion) showed more
transfusions at a higher transfusion threshold but
no other benefit

🩸2020: Even more recent evidence - the TOP
(Transfusion of Preterms) and ETTNO (Effects of
Transfusion Thresholds on Neurocognitive
Outcomes) studies - further strong evidence that a
lower transfusion threshold is safe both in the NICU
and with regards neurodevelopmental outcome at
two years corrected.

🩸Blood products in Ireland are provided by the Irish
Blood Transfusion Service, and neonatal non-
emergency small volume transfusions are provided
through pedipacks: fresh adult unit of red cell
concentrate is split, immediately prior to release
from the IBTS.

Effects of Liberal vs Restrictive Transfusion Thresholds on Survival
and Neurocognitive Outcomes in Extremely Low-Birth-Weight Infants
The ETTNO Randomized Clinical Trial
Axel R. Franz, MD; Corinna Engel, PhD; Dirk Bassler, MD; Mario Rüdiger, MD; Ulrich H. Thome, MD; Rolf F. Maier, MD; Ingeborg Krägeloh-Mann, MD;
Martina Kron, PhD; Jochen Essers, MD; Christoph Bührer, MD; Georg Rellensmann, MD; Rainer Rossi, MD; Hans-Jörg Bittrich, MD; Claudia Roll, MD;
Thomas Höhn, MD; Harald Ehrhardt, MD; Stefan Avenarius, MD; Hans Thorsten Körner, MD; Anja Stein, MD; Horst Buxmann, MD; Matthias Vochem, MD;
Christian F. Poets, MD; for the ETTNO Investigators

IMPORTANCE Red blood cell transfusions are commonly administered to infants weighing less
than 1000 g at birth. Evidence-based transfusion thresholds have not been established.
Previous studies have suggested higher rates of cognitive impairment with restrictive
transfusion thresholds.

OBJECTIVE To compare the effect of liberal vs restrictive red blood cell transfusion strategies
on death or disability.

DESIGN, SETTING, AND PARTICIPANTS Randomized clinical trial conducted in 36 level III/IV
neonatal intensive care units in Europe among 1013 infants with birth weights of 400 g to
999 g at less than 72 hours after birth; enrollment took place between July 14, 2011, and
November 14, 2014, and follow-up was completed by January 15, 2018.

INTERVENTIONS Infants were randomly assigned to liberal (n = 492) or restrictive (n = 521)
red blood cell transfusion thresholds based on infants’ postnatal age and current health state.

MAIN OUTCOME AND MEASURES The primary outcome, measured at 24 months of corrected
age, was death or disability, defined as any of cognitive deficit, cerebral palsy, or severe visual
or hearing impairment. Secondary outcome measures included individual components of the
primary outcome, complications of prematurity, and growth.

RESULTS Among 1013 patients who were randomized (median gestational age at birth, 26.3
[interquartile range {IQR}, 24.9-27.6] weeks; 509 [50.2%] females), 928 (91.6%) completed
the trial. Among infants in the liberal vs restrictive transfusion thresholds groups,
respectively, incidence of any transfusion was 400/492 (81.3%) vs 315/521 (60.5%); median
volume transfused was 40 mL (IQR, 16-73 mL ) vs 19 mL (IQR, 0-46 mL); and weekly mean
hematocrit was 3 percentage points higher with liberal thresholds. The primary outcome was
not significantly different between groups, nor were the secondary outcomes of death,
cognitive deficit, or cerebral palsy. In the liberal vs restrictive thresholds groups, respectively,
necrotizing enterocolitis requiring surgical intervention occurred in 20/492 (4.1%) vs 28/518
(5.4%); bronchopulmonary dysplasia occurred in 130/458 (28.4%) vs 126/485 (26.0%); and
treatment for retinopathy of prematurity was required in 41/472 (8.7%) vs 38/492 (7.7%).
Growth at follow-up was also not significantly different between groups.

Outcomes

No./total (%) Absolute
difference, %
(95% CI)

Odds ratio
(95% CI)

P
value

Liberal
threshold

Restrictive
threshold

Death or neurodevelop-
mental impairment
by 24 mo

200/450
(44.4)

205/478
(42.9)

1.6 (−4.8 to 7.9) 1.05 (0.80-1.39) .72

Death by 24 mo 38/460 (8.3) 44/491 (9.0) −0.7 (−4.3 to 2.9) 0.91 (0.58-1.45) .70

Cognitive deficit 154/410
(37.6)

148/430
(34.4)

3.1 (−3.3 to 9.6) 1.12 (0.83-1.51) .47

Cerebral palsy 18/419 (4.3) 25/443 (5.6) −1.3 (−4.2 to 1.5) 0.75 (0.40-1.40) .37

CONCLUSIONS AND RELEVANCE Among infants with birth weights of less than 1000 g, a strategy
of liberal blood transfusions compared with restrictive transfusions did not reduce the
likelihood of death or disability at 24 months of corrected age.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT01393496
JAMA. 2020;324(6):560-570. doi:10.1001/jama.2020.10690
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BACKGROUND
Limited data suggest that higher hemoglobin thresholds for red-cell transfusions 
may reduce the risk of cognitive delay among extremely-low-birth-weight infants 
with anemia.

METHODS
We performed an open, multicenter trial in which infants with a birth weight of 
1000 g or less and a gestational age between 22 weeks 0 days and 28 weeks 6 days 
were randomly assigned within 48 hours after delivery to receive red-cell transfu-
sions at higher or lower hemoglobin thresholds until 36 weeks of postmenstrual 
age or discharge, whichever occurred first. The primary outcome was a composite 
of death or neurodevelopmental impairment (cognitive delay, cerebral palsy, or 
hearing or vision loss) at 22 to 26 months of age, corrected for prematurity.

RESULTS
A total of 1824 infants (mean birth weight, 756 g; mean gestational age, 25.9 weeks) 
underwent randomization. There was a between-group difference of 1.9 g per 
deciliter (19 g per liter) in the pretransfusion mean hemoglobin levels throughout 
the treatment period. Primary outcome data were available for 1692 infants 
(92.8%). Of 845 infants in the higher-threshold group, 423 (50.1%) died or survived 
with neurodevelopmental impairment, as compared with 422 of 847 infants 
(49.8%) in the lower-threshold group (relative risk adjusted for birth-weight stratum 
and center, 1.00; 95% confidence interval [CI], 0.92 to 1.10; P = 0.93). At 2 years, 
the higher- and lower-threshold groups had similar incidences of death (16.2% and 
15.0%, respectively) and neurodevelopmental impairment (39.6% and 40.3%, respec-
tively). At discharge from the hospital, the incidences of survival without severe 
complications were 28.5% and 30.9%, respectively. Serious adverse events occurred 
in 22.7% and 21.7%, respectively.

CONCLUSIONS
In extremely-low-birth-weight infants, a higher hemoglobin threshold for red-cell 
transfusion did not improve survival without neurodevelopmental impairment at 
22 to 26 months of age, corrected for prematurity. (Funded by the National Heart, 
Lung, and Blood Institute and others; TOP ClinicalTrials.gov number, NCT01702805.)
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