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A Safe and Sustainable Blood Supply for Europe

17 million donations

Serving 470 million citizens 

Representing public and non-profit blood establishments across Europe

25 member countries, 4 candidate member countries, 1 observer 

Albania

A Safe and Sustainable Blood Supply for Europe





(German Red Cross)
Freeze-dried single donor, blood group specific

(French Military Blood Institute, Centre de 
Transfusion Sanguine des Armées (CTSA). 
Freeze-dried, pools of 11, pathogen reduced, Universal

(Octapharma) 
Freeze-dried, pools of 630-1520, SD treated, blood group specific

****

(Velico Medical). 
Spray dried, single donor: local production in blood establishments via 
installation of an instrument/system 
(*under evaluation in Europe and in USA)

Other development projects





➢Increasing interest in dried plasma 
▪ noted by many EBA members
▪ To EBA, from regional, national, and European institutions 

➢Shift in treatment policy for patients with severe bleeding - from a clear 
fluid-based to a blood-based resuscitation strategy

➢Civilian and military guidelines recommend early transfusion for 
treatment of patients with life-threatening bleeding to improve survival

➢Increased focus on Contingency and Emergency Planning 
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A Safe and Sustainable Blood Supply for Europe

Survey response rate was 60%

(15 responses from (then) 25 EBA member states). 

Albania









• All using commercially available 
products

• Where?

❑ Air ambulance/Search & Rescue helicopters
❑ Military services
❑ Ground ambulance and municipal emergency 
❑ Oil industry 

• Why?

❑ traumatic bleeding in austere remote areas
❑ treatment of massive haemorrhage in life-

threatening /immediate emergencies







If not, why not?

5 Source limitations (insufficient plasma/plasma prioritised for other uses – fractionation, FFP..) 
5 Technology not available for local production
4 No demand
4 Too expensive to produce
3 Regulatory Concerns



Direct for Transfusion

(Liquid, Frozen,

Dried Plasma)

Plasma 
Medicines 
(PDMPs)

HyperImmuneGlobulins

(VZV, Rabies, Anti-D, Hep 
B Etc… ) Convalescent Plasma

Reagents

? Other uses..



Regulatory Aspects: in your Country, is Dried Plasma considered..



• National and international plasma strategies should 
• take account of all current and anticipated plasma requirements, including 

potential dried plasma stockpiles

• Include both civilian and military stakeholders*

• Include comprehensive risk-based return-on-investment considerations to 
ensure appropriate resourcing 

*to ensure that sensitive data on possible and anticipated demand, for dried plasma and 
other blood products, is both included and appropriately treated. 

• Include a monograph on dried plasma in the EDQM Blood Guide

• Clear technical guidelines for the production of dried plasma with a 
regulatory classification as a blood product would be helpful







Establishing spray dried plasma as a blood 

component in the UK - Scientific aspects

Mike Wiltshire PhD



o MoD funded Project in England (NHSBT)

o Feasibility study as part of the Blood Far Forward Programme

o Haemorrhage and Coagulopathy is a leading cause 
of preventable death for military personnel 

o Early administration of plasma, along with red cells, 
reduces mortality

o Challenges with FFP within 20 minutes

o FFP is not practical for a Blood Far Forward programme

Background – Why?



Options for Dried Plasma

Finished products from outside UK

Germany South Africa France

Lyoplas-N Bioplasma 

FDP
FlyP

+ Others in development

Octapharma

Velico Medical
spray dried plasma

Terumo
Freeze-dried plasma

NHSBT have 
contracted with 

Velico to develop 
their system for 

manufacturing dried 
plasma for market in 

the UK/EU

Project on hold

UK MoD require sovereign supply of 1000 units 
per annum to aid sufficiency and resilience. 

(UK dried plasma source) 

OctoplasLG



Spray Dried Plasma

Fresh or frozen-
thawed plasma 

(250ml)

+ Pre-treatment 
solution

Spray dry          
(Velico system)        
30 mins approx.

Reconstitute in 
200mL sterile water 

<10min

Example of final product componentVelico Frontline On Demand Plasma (ODP)

• ODP system designed for use in blood centres

• 1 dryer & 1 operator = 12 Units of dried plasma 

per 8h day
• 1 unit of dried plasma from 1 unit of plasma

• Final component in a plastic bag

• Expected shelf-life (dried): 
4oC >12 months 

Ambient several months



Velico FrontlineODPTM System



3 Year Feasibility Study

Project Status
• GMP facility completed at NHSBT  

Cambridge

• Drying of plasma for laboratory validation 
commenced December 2024

• Clinical trial being planned

Dried 
Plasma 
Project

Facility 
Development

Process 
Development

Regulatory

Laboratory 
Assessment

Clinical 
Assessment

Civilian 
Demand



• Small scale study

• WB derived plasma: Unpaired units

• Units frozen: 12h or 27h post VP

• Storage conditions: 4°C or 40°C

• Plasma tested for a range of 

coagulation factors

NHSBT Preliminary Study – UK plasma



Preliminary Study – Results @ 4°C

.

Coagulation 
Parameter 

(Mean)

27h post VP (n=6) 12h post VP (n=12)

FFP DP % Loss FFP DP % Loss

APTT 1.33 1.65 -24.0 1.27 1.44 -13.2

SD 0.06 0.10 5.3 0.11 0.17 5.9

PT 1.11 1.31 -17.5 1.08 1.21 -12.5

SD 0.09 0.14 5.4 0.06 0.07 5.3

Fibrinogen 2.47 2.18 11.7 2.35 1.95 16.4

SD 0.22 0.19 3.8 0.58 0.45 3.9

FV 0.67 0.55 16.4 0.84 0.78 7.8

SD 0.14 0.11 2.9 0.07 0.09 6.7

FVII 0.87 0.77 11.4 0.97 0.83 13.7

SD 0.26 0.24 4.8 0.18 0.12 5.5

FVIII 0.69 0.48 31.0 0.89 0.67 24.4

SD 0.13 0.10 3.1 0.21 0.18 10.2

Protein S Activity 82.0 71.5 14.1 102.3 81.8 19.9

SD 20.3 24.7 8.8 17.1 13.8 7.3

vWF Activity 76.9 46.3 40.0 92.0 54.8 41.2

SD 21.0 13.6 2.7 27.7 19.7 6.7

vWF Antigen 101.7 96.5 5.1 126.0 117.2 6.4

SD 21.3 20.7 5.7 37.3 34.5 5.7

Failed to meet desired value (20% pre to post)

Changes in Coagulation Parameters from Pre- to Post-Drying (Mean ± SD).

• 12hr VP to freeze time showed improved 

labile coagulation parameters compared 
to 27h 

• vWF Activity decreased by approximately 
40% pre-to post-drying in both studies

• vWF Antigen showed a decrease of 
<10% pre- to post-drying in both studies



.

Coagulation Parameters

Study 1:  % Loss 

Month 1 (n=3) Month 2 (n=3)

APTT -68.2 -93.9

SD 9.5 28.6

PT -59.2 -68.1

SD 9.4 2.6

Fibrinogen 73.1 74.0

SD 2.2 9.6

FV 41.0 40.2

SD 2.8 2.7

FVII 33.4 33.5

SD 8.3 5.8

FVIII 58.0 63.4

SD 3.3 2.0

FXI 31.8 29.3

SD 4.5 2.1

Protein S Activity 28.8 15.6

SD 5.0 8.7

vWF Activity 52.4 53.6

SD 8.6 9.1

vWF Antigen 15.4 2.6

SD 7.0 5.4

Percentage loss in Coagulation Parameters Post-Drying, following storage at 40°C for 1 and 2 Months (Mean ± SD).

Preliminary Study – Results @ 40°C

Failed to meet desired value

• Following storage at 40°C, decreases were 
observed in several coagulation parameters

• Fibrinogen decreased by approximately 70%

• Fibrinogen is normally stable in plasma 

components, but similar decreases have 

been observed in Lyoplas



Summary – Scientific Aspects

• Preliminary data indicates that spray dried UK plasma will be of acceptable 

quality

• Starting plasma has a significant impact on quality of Dried Plasma

o Enhancing quality of source plasma, e.g. by reducing the time from donation to 

freezing should improve the quality of the dried plasma 

• Storage temperature affects the quality and shelf-life of Dried Plasma 

• Full laboratory validation of Dried Plasma due to complete Spring 2025



Establishing spray dried plasma as a blood 

component in the UK - Regulatory aspects

Stephen Vardy



Regulatory Aspects

o Challenges

o Classification of the Dried Plasma product – Blood Component v Medicine?

o Route to approval of the Velico ODP System as a medical device – CE/UKCA?

o New facility within the Cambridge Blood Centre to manufacture the Dried Plasma

o Qualification of specialist plant (CDA) and novel equipment (dryer and sealer – 1st

commercial model)

o Brand new component without a finalised specification/monograph



Classification of NHSBT Dried Plasma

The Regulations:

The Human Medicines Regulations 2012 (as amended)
PART 1 General, 2. Medicinal Products
(2) These Regulations do not apply to –
(a) whole human blood; or(b) any human blood 
component, other than plasma prepared by a method 
involving an industrial process.

Blood Safety and Quality Regulations 2005 (as 
amended)
1.- (3) “blood component” means a therapeutic constituent 
of human blood (red cells, white cells, platelets and 
plasma) that can be prepared by various methods;
2. -(2) Subject to the following paragraphs, the 
requirements of these Regulations apply to the collection 
and testing of blood and blood components, whatever 
their intended purpose, and to their processing, storage, 
and distribution when they are intended to be used for 
transfusion.

NHSBT Dried Plasma to be classified as a 

Blood Component as:

• Manufactured from single units of plasma –

NO pooling

• Manufactured using equipment designed 

for use in blood establishments

• Low scale production, 1 dryer = 12 Units of 

dried plasma per day (with 1 operator)

• FDA consider dried plasma a blood 

component

• Other components with greater 

manufacturing complexity are considered 

blood components in the UK e.g. pathogen 

inactivated pooled cryoprecipitate

• JPAC and SACBC appropriate safety and 

advisory groups to define specification

Outcome: MHRA in agreement = 
BLOOD COMPONENT 



Route to Medical Device Approval

Option 1: Option 2: Option 3:

Solution
Gain approval under current UK 
MDR, yet to be updated in line with 
EU MDR.

Gain CE marking under EU MDR 
(already updated).

Gain UK CA marking under updated 
UK MDR - lasts indefinitely.

Approval 
validity

Approval would last 3 years post 
effective date of updated UK MDR to 
June 2028.

CE recognized for up to 7 years, 
longer than Option 1 UKCA under 
current MDR. Would require UKCA 
marking by Jun 2030 .

Valid indefinitely

Timeline
• Projected update to UK MDR 

effective July 1st 2025 per new UK 
regulatory timelines

• Recognized and accepted until 
June 2030

• Projected July 2025 per new UK 
regulatory timelines

Disadvantages

• Approval only lasts 3 years
• Requires more work to update UK 

MDR in 3 years
• Less likely to support CE marking 

under EU MDR

• More stringent requirements for 
EU MDR

• Would require additional UKCA 
marking by Jun 2030 but less work 
than option 1

• Unknown timeline for 
harmonization between UKCA and 
CE marking

• Would likely require separate CE 
mark

Advantages

• Updated timeline for UKCA before 
July 1 2025 may better align with 
PMA

• Initially easier to achieve marking 
to current UK MDR

• May be adequate to support initial 
approval for cardiac patient CT

• Would provide UKCA marking up 
until 2030

• Will more easily support updated 
UKCA MDR marking

• CE would last indefinitely

• Lasts indefinitely

• Won’t require an updated UKCA 
submission

• More likely to support CE mark

Conclusion DISCOUNTED RECOMMENDED DISCOUNTED

Complicated by the fact that 

UK Medical Device 

Regulations are not currently 

aligned with the EU Medical 

Device Regulation.

Options appraisal performed 

August 2023. Agreement to 

gain CE marking under EU 

MDR (initially).

Similar process in parallel in 

US to gain Pre-Market 

Approval from FDA.

Requirement to notify MHRA 

on the use of a 

non-UKCA/CE marked 

device as part of clinical trial 

approval process.



Update Blood Establishment Authorisation

o Required prior to manufacture of Dried Plasma for clinical use (including for the 

clinical trial)

o New facility built and operating to required GMP/GPG specification

o Equipment qualified/process validated. (Has been challenging to date due to 

issues with the CDA and specialist equipment. Now in PQ for these items)

o Defined & approved specification for the component, to include ongoing Quality 

Monitoring requirements

o Evidence that manufactured component meets required specification (outputs 

from Lab studies)

o Inspection to confirm the above by UK Competent Authority (MHRA), before 

NHSBT’s BEA licence updated to include manufacture of Dried Plasma for 

clinical use at the Cambridge Centre

Other required approvals/licenses
• Sterile Water for Infusion classified as a medicine. Storage & distribution licence in place

• Clinical Trial approvals



Regulatory Aspects - Summary

o NHSBT's Dried Plasma has been classified as a Blood Component in the UK

o Agreement to gain CE marking under EU MDR for the Velico FrontlineODPTM system

o Blood Establishment Authorisation licence to be updated following inspection from the Competent 

Authority, for which:

o Facility and Equipment must be qualified

o The end-to-end process must be validated

o There must be an agreed specification in place for the dried plasma

o There must be evidence that this specification is met



Establishing spray dried plasma as a 

blood component in the UK

Thank-you for listening…….

Dried Plasma Team
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Shradha Amatya
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Rebecca Braund
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Laura Green 
Gillian Grafton
Tennille Madigan
Claire Rourke
Rhian Edwards

Velico Medical
Lisa Buckley
Ed Uhring
Richard Meehan
Bill Skillman
Marc Popovsky
Jihae Sohn
Ryan LaRoque

MoD
Tom Woolley
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Developing Universal plasma and platelets 

- What challenges do we need to consider?

Melanie Robbins – Translational Research Programme Lead, NHSBT

Some images created by BioRender



Clinical Risk – Plasma

Plasma Transfusion – e.g. Group O plasma to A recipient



Clinical Risk – Platelets

Platelet Transfusion – e.g. Group O platelets to A recipient

MINOR ABO INCOMPATIBILITY       risk of HTR 

Or bidirectional incompatibility, e.g. B donor, A recipient 

Platelet Transfusion – e.g. Group B platelets to O recipient

MAJOR ABO INCOMPATIBILITY 



Understanding clinical risk of HTR

➢A recipient's residual risk of a HTR depends on:-

1. ABO matching policy

➢ Different for plasma and platelets

2. Extent of ABO non-identical transfusion

3. HT screening

4. Dilution/pooling of product

5. Patient related factors

Safest transfusion is no transfusion

Jsa

Jsb

Fya

Fyb

Jkb
Doa Dob

Jka

S
s
U

M

Lub

Lua

D
c

E
e

N

K

k

A
B

O C

➢ If not possible, transfuse HTneg for anti 

A/B



Current Clinical Practice (UK)

Platelets

Plasma



International Practice

Cardigan et al 2022

• Significant variability between countries 

• ABO-matched if possible

• Preference given to reducing risk of minor 

incompatibility

➢Various ways of mitigating risk



A. Transfuse ABO identical (if possible) or select ABO group with lowest level of antibodies 

B. Screening
- Test anti-A/B levels in donations and label high titre positive or negative. Avoid HT units if transfusing ABO incompatible 

plasma/platelets.

C. Reduction in plasma volume in component
- Pooled components

- Dilute in platelet additive solution

- Washed components

- Volume reduced components

Current methods to reduce Clinical Risk

HT negHT posHTpos

In the UK we test every 

donation every time,

If titre >128 we label the 

product HT pos

PAS

128 64 128 32+ + +
In the UK we pool 4 platelet units. If all 4 are HT 

neg we label the final pooled product HT neg

+



The need for Universal

>128 
platelet types 

stocked at 

NHSBT

Platelet shelf-life 3-4 days after issue

A- donors 8% population

A- platelets 16% demand

Imbalances in supply and 

demand

Could Universal components balance out supply and demand? 

10 pre-amber 

alerts on 

Aneg plts (2016-22)

Aneg platelets are the best choice if 

group specific unavailable

UK National news



Current options to remove anti-A/B

Technical 
Options

cellulose 
particles

column 
matrix

Filter

Buffy 
coats

MDD CE mark

Pre-clinical dev

Pre-clinical dev

Pre-clinical dev

Cellulose particles 

grafted with ABO 

antigens

Column based tech with 

ABO antigens attached

Column based tech with 

ABO antigens attached

Mixing of RBCs and 

plasma or buffy coats 

to neutralise antibodies



Evaluation of the Glycorex Column
NHSBT have evaluated the CE marked GlycoRex device as one 

possible medical device to produce Universal plasma and 

Universal platelets

➢ The Glycosorb® ABO column has potential for use 

as a titre reduction method for both plasma and 

platelet units. ➢No significant changes in platelet count, platelet concentrate volume, 

platelet pH, platelet activation markers, coagulation factors, CD62P, 

platelet microparticles or red cell microparticles post filtration

Robbins et al, Reduction of Anti-A and Anti-B Isoagglutinin Titres of Group O 

Platelet Units with an ABO Antibody Immune Adsorption Column.

2023. Abstract. P-CB.22, Transfusion 160A.



Issues to overcome on the path to ABO Universal

What titre do we consider “Universal”?

Varying levels of anti A/B in donor population, What capacity 

does the device need? 

How often do we need to confirm removal of antibodies – every unit?

Reproducibility of removal?

What level of data is required to gain regulatory approvals?

Does the medical device have any leachables or particulate matter?

Final titre

Starting titre

Regulatory path

Safety – ensuring 
the device is 

working



What is Universal?

How do we define Universal plasma/platelets when we cross groups?

• In the majority of cases, reports of HTRs are usually with transfusions of group O plasma/platelets to 

non-group O recipients

• Both IgM and IgG antibodies have been implicated in HTRs but not always clear which (as not 

everyone measures both)

• Titres as low as 1:32 have been reported to cause haemolysis (anti-A), although generally titres for 

IgM are >1:128 and for IgG are >1:256

• Defining a cut off for Universal is challenging as there is no absolute relationship between titre and 

risk of HTR with other factors playing a role

• Volume – generally HTR after a low volume of ABO non identical plasma is transfused are rare

• ABO zygosity

• Complement regulatory deficiencies



Levels of Anti-A and Anti-B vary in the donor population

• Potential in variation in tests across 

different blood establishments

• Use of manual versus automated platforms

• Different red cell reagents

• Different dilutions

• Different test methods

• Testing for IgM versus IgG

• In NHSBT we use a set of controls (positive and negative standards) to attempt to 

ensure comparability of data with different testing methods

➢ To increase reproducibility ideally there should be an external quality assessment 

scheme with a standardised assay

Australia

England

Group O

Differences in HT positivity – likely due to different red cell reagents*

* Robbins et al, Influence of donor age, sex and ethnicity on high-titre anti-A 

and -B: Review of 6 million donations from two national blood providers

Vox.Sang. (2024) 119(9):987-995.

Differences in HT 

positivity rates with 

respect to sex, age 

and ABO group



Device Capacity - High Titres
Different countries manage donor’s high titre antibody levels in different ways

But how high is high?
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Group O Group A

Data from UK donor population – 100 samples group O and 100 samples group A – using PK7300

- Evidence for the need to remove donations testing > 1:128

- Or build extra capacity into the device

Adapted from Alice Wardle talk “How high is high? An assessment 

of anti-A/B titres in the UK donor population”, 2024 (ISBT)



Regulatory Approval

There is currently no specification for Universal plasma or platelet components.
Despite this there is a device (MDD CE mark) on the market for this purpose

In order to establish such a specification, you need to take account of :-

1. Classification of the device – unclear what this would be.

1. Depends on how the Ag is grafted, chemicals used in the manufacture etc

2. Potential leachables from the device

3. Potential particulate matter remaining in final Universal component

4. Testing methods used to assure safety every time.

5. Level of clinical data required for approvals - unclear

No UK or EU component 
monograph for universal 
components



Considerations around leachables and 

particulate matter
• Devices may contain leachables – e.g. antigens, particles (depend on tech), DEHP

• Devices may leave residual particulate matter 

Particulate matter

• Standard – Eur. Pharmacopeia 2.9.19

Q – Is this appropriate for a transfusion?

Leachables

DEHP phthalates – sunset date 2030

Future of other phthalates – e.g. PVC

Medical device preferably DEHP-free

Other toxic chemicals in the medical 

device or in the production of the medical 

device (e.g. grafting of antigens process)?

Particles may leach



What may help with the path to ABO Universal

1. Standardisation of titration assay and EQA

a) False positives, false negatives means current assay analysis is tricky and titres can be 

+/-1 titre

b) Differences in assay in different blood establishments

2. Defining a Universal level

a) What residual level of anti-A/B is “Universal”

b) Set the specification for Universal plasma and platelet components

3. Define how we monitor process capability  

a) How often do we need to test for residual antibody levels in Universal components?

4. Define the level of laboratory and clinical data required to demonstrate safety and efficacy for 

regulatory approvals
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Fetal hemoglobin-enriched red blood cell concentrates: 
an “investigational blood product” for preterm neonate transfusion
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Anemia of prematurity

Anemia in preterm neonates

• Multifactorial 

– Impaired erythropoiesis

– Concomitant morbidities

– Phlebotomy for laboratory testing

• Poorly responsive to medical therapies 



Hb switch is constitutional 
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Diseases or prematurity and oxidative stress: the  role of HbF

oxidative  stress

Immature 
antioxidant defense

Oxidative stress related diseases 

• Retinopathy of prematurity 

• Bronchopulmonary dysplasia

• Intraventricular 
hemorrhage/periventricular 
leukomalacia

• Necrotizing enterocolitis

Infections
Anemia
Inflammation

Biochemical characteristics 
of HbF

➝ Higher oxygen  affinity 
➝ Higher tetrameric stability
➝ Greater pseudo-peroxidase activity
➝ Higher unbound NO generation



BORN: Allogeneic HbF-enriched RBC concentrates and ROP

Cord blood RBC concentrates

• Whole blood filtration (BioR Flex filter Fresenius)

• Fractionated at CompoMat G5®  (Fresenius) 

• Suspended in SAG-mannitol (2:1)

• 𝛄 irradiated at distribution

8 NICUs         8 Cord blood banks

Adult RBCs

CB RBCs

Enrollment                                   30 PMA               40 PMA

Main outcome 
Severe ROP at 40 weeks

or discharge

24-28 GA

Adult RBCs
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from Coyner AS et al JAMA Ophthalmol. 2024;142(4):327-335. 



BORN: Study population

All patients
n = 142

A-RBCs
n = 73

CB-RBCs
n = 69

P

Gestational age, weeks 26.1 (25.0-27.0) 26.0 (24.9-27.0) 26.4 (25.0-27.3) 0.634

Weight, gr 750 (650-911) 720 (597-870) 775 (691-942) 0.064

Time to randomization, days 1 (0-3) 1 (0-3) 2 (0-5) 0.079

Male / Female, n (%) 76(53.5) /66 (46.5) 43 (58.9) /30 (41.1) 33 (47.8) /36(52.2) 0.238

Twins, n (%) 28 (19.7) 14 (19.1) 14 (20.2) 0.778

Apgar score 1 min 5 (4-7) 5 (4-6) 6 (3-7) 0.865

Apgar score 5 min 8 (7-8) 8 (7-8) 8 (7-8) 0.699

CRIB II score 11 (10-13) 12 (10-13) 11 (9-13) 0.185

Probability of mortality (%) 17.8 (12.2-34.8) 25.4 (12.2-34.8) 17.8 (8.1-34.8) 0.185

Documented chorioamniotitis 13 (9.2) 6 (8.3) 7 (10) 0.942

Hb at birth, g/dL 15.1 (13.8-16.5) 15.5 (13.8-16.5) 15.0 (13.8-16.6) 0.730

Hct (p) at birth (%) 48.0 (42.0-54) 48.0 (44.0-56.0) 47.0 (41.5-53.5) 0.439

Death, n (%) 30 (21.1) 17 (23.3) 13 (18.8) 0.543

Follow up, days 98 (67-124) 98 (68-123) 107 (68-1128) 0.582



BORN: 458 RBC transfusions

All patients (n = 142) A-RBCs(n = 72) CB-RBCs (n = 70) p

Transfused patients 118 (83.1) 60 (83.3) 58 (82.9) 1.000

RBCs (total) 458 241 217 0.389

A- RBCs (total) 342 241 111 0.389

CB-RBCs (total) 0 106

All patients (n = 142) A-RBCs (n = 72) CB-RBCs (n = 70) p

Transfused patients 118 (83.1) 60 (83.3) 58 (82.9) 1.000

RBCs (total) 458 241 217 0.389

A- RBCs (total) 342 241 111 0.389

CB-RBCs (total) 0 106

RBCs <30 PMA (total) 312 (68) 165 (68) 147 (68) 0.424

A-RBCs < 30 PMA 232 165 67

CB-RBCs < 30 PMA 80 0 80

All patients (n = 142) A-RBCs (n = 73) CB-RBCs (n = 69) p

Transfused patients 118 (83.1) 60 (82.2) 58 (8.1) 0.825

RBCs (total) 458 241 217 0.389

A-RBCs (total) 342 241 111 0.389

CB-RBCs (total) 0 106

RBCs <30 PMA (total) 312 (68) 165 (68) 147 (68) 0.424

A-RBCs < 30 PMA 232 165 67

CB-RBCs < 30 PMA 80 0 80

Protocol deviations 29 (20.4) 0 29 (41.4)

A-RBCs 13 (9.1) 0 13 (18.6)

A-RBCs and CB-RBCs 16 (11.3) 0 16 (22.8)



BORN: study results from another perspective



BORN: study results from another perspective

Arm A
n = 56

Arm B
n = 56

P

Severe ROP 16 (28.6) 14 (25.0) 0.831

ROP treatment 12 (21.4) 11 (19.6) 0.815
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BORN: study results from another perspective

Arm A
n = 56

Arm B
n = 56

P

Severe ROP 16 (28.6) 14 (25.0) 0.831

ROP treatment 12 (21.4) 11 (19.6) 0.815

Patients
n = 112

Severe ROP
n = 30 

P

No RBC 31 4 (12.9)

<0.001

A-RBCs
49 18 (36.7)

CB-RBCs 17 0 (0)

Both RBCs 15  8 (53.3)



BORN: CB-RBC transfusion safety and efficacy

A-RBC
(n = 351)

CB-RBC
(n = 107)

P

Acute anemia 143 (40.9) 54 (50.5)

0.147Chronic anemia 147 (40.9) 42 (39.3)

Surgery 14 (4) 4 (3.7)

RBC unit Hct, % 60  (57-69) 57 (54-60) <0.001

Dose (ml/Kg) 15,6 (14,8-20,0) 18,3 (15.0- 20,1) 0.016

Pre-transfusion Hct, % 26.5 (24.0-30.0) 28.0 (25.1-30.1) 0.049

Post-transfusion Hct, % 38.3 (35.0-43.0) 38.7 (34.1-42.1) 0.706

Δ Hct, % 11.5 (8.0-15.6) 10.0 (8.0-13.6) 0.129

Post-transfusion pH 7.33 (7.27-7.38) 7.32 (7.28-7.38) 0.680

Post-transfusion lactate, mmol/L 1.2 (0.9-1.9) 1.2 (0.9-1.6) 0.169

Post-transfusion potassium, mEq/L 4.4 (3.8-4.7) 4.3 (3.8-4.8) 0.924



Insights for reflection (1)

Fetal hemoglobin-enriched red blood cell unit transfusions in premature neonates
• Are safe
• Raise Hb levels without depleting fetal Hb
• In contrast to A-RBCs, they do not increase the risk for severe ROP, by multivariate 

logistic regression analysis 

CB availability

442 CB-RBC units were fractionated, 107 transfused, with 67 missed requests (!!)

• RhD neg 
• Microbial contamination (4.3%)
• Short shelflife (2 weeks)



Insights for reflection (2)

Quality assessment

Donor suitability

Patient monitoring

Longer  storage
Alternative sterility testing  



Thank you!




