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Transfusion of packed red blood cells (PRBC)
Description of component

Centrifugation of whole blood (removal of plasma and bufty-coat) or red
cell apheresis

Primary citrated anticoagulant (red cells shelf life + 21 days)
Additive solutions (extension of shelf life to 42-49 days)
PRBC volume is depending on the method of preparation

PRBC (Council of Europe) COMPONENTS
* HCT of 0,50-0,70 :
* Hb of minimum 40g/unit
¢ Haemolysis at the end of the storage <0,8% of red cell mass
* Leucocyte count < 1x10% per unit

Conservation at +2°C to +6°C

Administration through a 170-200um filter
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Transfusion of packed red blood cells (PRBC)
Description of component

« PRBC A
* PRBC Irradiated COMPONENTS
 PRBC CMV negative e

» PRBC cryopreserved (-60°C to -80°C)
* PRBC washed
* PRBC for neonates or baby packs (O-; CMV-)

* PRBC for intra-uterine transfusion (O-; CMV-; irradiated; <7days; HCT:
0,75-0,85)

43 BHS
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Transfusion of packed red blood cells (PRBC)
Description of component

 Irradiation of PRBC:

*  TA-GVHD (Transfusion-associated graft-versus-host disease) is a very rare
complication following transfusion of viable allogeneic lymphocytes into
immunosuppressed recipients

* Irradiation of PRBC for the prevention of TA-GVHD by inactivating residual
lymphocytes with gamma rays or X-rays at a minimum dose of 25 Gy

* 1996 Guidelines on the use of irradiated components revised:

bjh EII

Guidelines on the use of irradiated blood components prepared

by the British Committee for Standards in Haematology blood
transfusion task force

Jennie Treleaven,' Andrew Gennery,” Judith Marsh,” Derek Norfolk," Lizanne Page,” Anne Parker,* Frank Saran,’'
Jim Thurston' and David Webb”

"Royal Marsden Hospital, Surrey, “Newcastle General Hospital, Newcastle Upon Tyne, *Kings College Hospital, London, “NHS Blood and
Transplant, Leeds, "NHS Blood and Transplant, Tooting, London, “Glasgow Royal Infirmary, Glasgow, and “Great Ormond Street
Hospital, London, UK
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Transfusion of PRBC

Description of component

Major changes since the last Guideline

e Use of X-irradiation as an alternative to gamma irradiation.
o All cases of transfusion-associated graft-versus host disease
and all episodes where non-irradiated components are
transfused to high risk patients should be reported to

national haemovigilance systems [in the UK, the Serious

bjh EEr—

. s osis s Guidelines on the use of irradiated blood components prepared
Haz.an:ls Gf Transfu.smn (SHDTJ II'II[Iﬂ'[I\HE] . by the British Committee for Standards in Haematology blood

. . fusion task f
e [rradiated components are recommended for aplastic transfusion tasic force

. . a . N . = Jennie Treleaven,' Andrew Gennery,” Judith Marsh,” Derck Norfolk,* Lizanne Page,” Anne Parker,* Frank Saran,'
anaemia patients receiving immunosuppressive therapy with i
anti-th " EI obulin (ATG) f;’ﬁ?,','z dlf!”i’h'ﬁﬁ o Tl ot oo, Gl e oo, Gogon ond "G G S
yIocyt . e o 0K

e Indication for irradiated components extended to newer
purine analogues and related drugs until evidence of their

safety 15 forthcoming (e.g. bendamustine and clofarabine).
¢ Irradiated components indicated for patients receiving the

biological immunosuppressive agent alemtuzumab (anti-

CD52), butnot ntuximab (anti-CD20) - regular review wall

be needed as new biological agents enter dinical practice.
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Transfusion of PRBC

Description of component

North Bristol
NHS Trust

CMV NEGATIVE BLOOD COMPONENTS

Indications for use in CMV —ve patients given in table of “special” blood components below. Clinical Indications for Transfusion 2014
CMV is transmitted in leucocytes. All blood components other than granulocytes are now
leucocyte depleted which is an effective alternative, therefore CMV seronegative components
rarely required. FFP and cryoprecipitate do not need to be CMV negative.

Use of “special” blood components

CMV negative Irradiated
BMT/SCT J

7 days before and during harvest for BMT/SCT

Leucocyte-reduction of blood
components is an effective
alternative to the use of CM V-
blood products for prevention
of transfusion-associated CMV
infection

Granulocyte transfusions v’

Hodgkins disease

Purine analogues and related drugs e.g. Fludarabine,
Cladribine, Pentostatin, Clofarabine, Bendamustine.
Alemtuzumab therapy

Anti-thymocyte globulin in Aplastic Anaemia or MDS

R N N

Congenital immunodeficiency
HIV

HLA matched products
Donations from relatives J

*Children up to 28 days post expected date of delivery
Intra-uterine transfusion

Exchange transfusion v \.f
After delivery if previous IUT N

=]

<=
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Elective transfusion of pregnant women J
*All small sized blood packs intended for neonates should be CMV —ve “
A
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Transfusion of packed red blood cells (PRBC)

Pretransfusion Compatibility testing

HuUug
PIDPIP DI DI

*.
i L

R 2
Single-pass proteins Multi-pass proteins GPldinked
protein

Key: N = NH2 terminal ?c N-glyan . = GPl-inkage
C = COOH terminal

Currently recognized antigens classification:

- Systems

- Collections

- Low incidence antigens

- High incidence antigens
http://www.isbtweb.org/working-parties/red-cell-immunogenetics-and-blood-group-terminology/
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Transfusion of packed red blood cells (PRBC)

Pretransfusion Compatibility testing
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Rh
ABO Diego

R AR .
Single-pass proteins Multi-pass proteins GPldinked
protein

Key: N = NH2 terminal ?3 N-glyan . = GPl-inkage
C = COOH terminal

Patient antibodies:
- Natural antibodies
- Immune antibodies
- Auto-antibodies

43 BHS
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Transfusion of packed red blood cells (PRBC)

Pretransfusion Compatibility testing

* Pre-transfusion tests:

*  Major Crossmatch

Patient’s ABO/Rh types (2x) and crossreaction of serum’s patient
with ABO compatible PRBC

If negative: PRBC are reserved to the patient

If positive: red cell antibody identification and major crossmatch;
information of the physician in case of short blood supply

* Type and Screen

Transfusion: practical aspects & hemovigilance : 12/02/2022 : BHS “

Patient’s ABO/Rh types (2x) and Indirect Antiglobulin Test (IAT)
If positive IAT: Antibody identification and Crossmatch of antigen-
negative PRBC; information of the physician in case of short blood
supply

If negative IAT: labelling of the ABO compatible PRBC at the
moment of the blood order
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Transfusion of packed red blood cells (PRBC)

Pretransfusion Compatibility testing

USION official Journal of

N E the British Blood Transfusion Society

Transfusion Medicine | GUIDELINES

Guidelines for pre-transfusion compatibility procedures
in blood transfusion laboratories*

British Committee for Standards in Haematology
C. Milkins,' J. Berryman,2 C. Cantwell,? C. Elliott,* R. Haggas,5 J. Jones,® M. Rowley,” M. Williams® & N. Win?

UK NEQAS (BTLP), West Herts Hospitals NHS Trust, Watford, UK, ZDepurtment of Blood Transfusion, University College London
Hospitals, NHS Foundation Trust, London, UK, >Department of Blood Transfusion, Imperial College Healthcare NHS Trust, London,
UK, *Department of Blood Transfusion, South Tees Healthcare Trust, Middlesborough, UK, *Department of Blood Transfusion, Leeds
teaching Hospital NHS Trust, Leeds, UK, 6 Welsh Blood Service, Cardiff, UK, 7 Colindale Centre, NHSBT, London, UK, ®Leeds Centre,
NHSBT, Leeds, UK, and ° Tooting Centre, NHSBT, Tooting, UK

Received 18 July 2012; accepted for publication 27 September 2012

Key Recommandation 12:
Unless secure electronic patient identification systems are in
place, a second sample should be requested for confirmation
of the ABO group of a first time patient prior to transfusion,
where this not impede the delivery of urgent red cells or other
components

43 BHS
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Transfusion of packed red blood cells (PRBC)

Pretransfusion Compatibility testing

Rh
Diego

Qdelavag
| i H1td

I il
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Single-pass proteins Muilti-pass proteins GPl-inked
protein

Key: N =NH2 terminal ?. Nglyan Wl = GPl-inkage
C = COOH terminal

Alloimmunization through transfusion or pregnancy

Incidence of alloimmunization in the general population: 2% to 5%
Incidence alloimmunization in patients with SCD: 30% to 40%
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Administration of PRBC to SCD patients

 Alloimmunization to red blood cell remains a serious complication
( Risk factors associated with alloimunization:
. Antigenic differences between donors and SCD patients

O HLA II genotype influence predisposition to the RBC antibody

responder status

U Inflammatory state of SCD patients

43 BHS
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Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients

» Polymorphic differences in immunogenic RBC antigens between

caucasian donors and african transfusion recipients

[. Significantly different RBC antigen frequencies of some

common blood groups (RH, KEL, FY, JK, MNS,...)
II. RH variants
[11. Loss of High-incidence antigens = Rare blood groups

[V. Low-incidence antigens = Alloimmunization in intra-ethnic

transfusions

43 BHS
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Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients

» Polymorphic differences in immunogenic RBC antigens between
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Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients

Caucasian African
frequency frequency Y BRU+HUDE
% Yo %
Fya — 34 90 92
Fy(a —b-) Very rare 68 92
Jkb - 26 50 67
S - 45 70 67
Kell 6 ou Jsa <1 20 NT

Phenotype C-,E-,K-, Fy?-, JkP-: 26% of Africans; <2% of Caucasians
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Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients

» Polymorphic differences in immunogenic RBC antigens between

caucasian donors and african transfusion recipients

[.  Significantly different RBC antigen frequencies of some

common blood groups (RH, KEL, FY, JK, MNS,...)
II. RH variants
[11. Loss of High-incidence antigens = Rare blood groups

[V. Low-incidence antigens = Alloimmunization in intra-ethnic

transfusions
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Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients

* Loss of a High-incidence antigens:
» RH:-18, RH:-34, RH:-46 - 0,1% in Africans
» KEL:-7 2 1% in Africans
» MNS:-5 2 1% in Africans
>

Short blood supply in Europe

l’ BHS
“ Belgian Hematology Society




Administration of PRBC to SCD patients

Antigenic differences between donors and SCD patients
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Administration of PRBC to SCD patients

 Alloimmunization to red blood cell remains a serious complication
( Risk factors associated with alloimunization:
L Antigenic differences between donors and SCD patients

. HLA II genotype influence predisposition to the RBC antibody

responder status

U Inflammatory state of SCD patients
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Administration of PRBC to SCD patients

HLA II genotype influence predisposition to the RBC antibody responder status

L Some patients develop alloantibodies following initial RBC transfusions
while others do not even after multiple transfusions

J RBC antibody responder and RBC antibody non-responder

HLA type and risk of alloimmunization in sickle cell disease
Carolyn Hoppe,** William Klitz,>® Elliott Vichinsky,! and Lori Styles®

Red blood cell (RBC) transfusions are frequently required to treat
patients with sickle cell disease (SCD) [1]. One of the most serious
complications of repeat transfusion is alloimmunization to RBC anti-
gens [2]. Because human leukocyte antigen (HLA) genes mediate the
response to foreign antigens, particular HLA alleles may predispose to
the development of alloimmunization in patients with SCD who receive
multiple transfusions. We conducted a case-control study to determine
if particular HLA alleles are associated with alloimmunization and
whether HLA homozygosity influences the risk of developing RBC
alloantibodies. High-resolution HLA genotyping was performed on
DNA samples from 159 multiply transfused patients with SCD. HLA
allele frequencies were compared between alloantibody-positive and
alloantibody-negative groups. The HLA-DRB1*1503 allele was associ-_
ferred protection from alloimmunization (P = 0.008). HLA Class Il locus
homozygosity was more frequently observed in the alloantibody-nega-

tive group (P = 0.01). These preliminary findings suggest that particu-
lar HLA-DRB1 alleles and overall homozygosity at HLA class Il loci are
associated with alloimmunization risk in SCD. If confirmed, HLA type
may serve as a useful genetic predictor of alloimmunization risk, and
permit a targeted approach to the use of phenotypically matched
blood.
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Administration of PRBC to SCD patients

 Alloimmunization to red blood cell remains a serious complication
( Risk factors associated with alloimunization:
L Antigenic differences between donors and SCD patients

O HLA II genotype influence predisposition to the RBC antibody

responder status

) Inflammatory state of SCD patients
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Administration of PRBC to SCD patients

Q SCD is characterized by chronic inflammation
U Hypothesis: “Inflammation may play a role in the high rate of alloimmunization”
bjh

Prevalence and risk factors for red blood cell alloimmunization

in 175 children with sickle cell disease in a French university
hospital reference centre

Slimane Allali,"* 'P- Thierry Feyra.lliqu"
Denise Amiranoff,’ Jérémic F. Cohen,'*
Martin Chalumean,' ™

Valentine Brousse' and Mariane

de Montalembert™*

"Department of Pastiatrics, Neder Hospital for
Sick (Feldren, Pars Descaries University,
“Laboratory of Excellene GR-Ex "Départemant
Centre Nattonal de Refrence poer l= Groupes
Sanguirs (CNRGS), stinet Natimal de la
Transfiesion Samguire (INTS), ‘rerm
UIMR_STI34, Paris Diderat University,
“EtaHisement Francais du Sang (EFS). Nedeer
Hospral for Sick Children, and “Obstetrial
Perinatal and Paediatric Epulermiology Research

Summary

Patients with sickle cell disease (SCD) show a high prevalence of red blood
cell (RBC) alloimmunization, but few studies have focused on children, We
aimed to study the prevalence and risk factors of RBC alloimmunization in
SCD children. We retrospectively analysed the medical and transfusion files
for 245 SCD children hospitalized in our centre in 2014 and included 175
patients who had received at least one RBC unit in their lifetime. The main
clinical and immuno-haematological characteristics of alloimmunized and
non-alloimmunized patients were compared. The prevalence of alloimmu-
nization was 137% [95% confidence interval (CI) (8.6-18.6)], and 7.4%
[95% CI (35-11-3)] after excluding the probable irregular natural antibod-
ies (anti-M, anti-Le*, a.l'lli-l.d.‘h,, anti-Le®). Main risk factors for alloimmu-

nization were increased number of REC units received (median of 65 vs.

Taim (EPOPE), Inserm UMRIIS, Pans, Frane

Received 13 November 2016; accepted for
publication 27 December 2016
Correspondence Slimane Albl, Department of
Faalistrics, Hispital universitaire Necker-
Enfints malsdes, 149 rue de Sivres, 75015,
Paris, France.

E-mal: slimanse alls iaphp fr

10 units per patient; P = 0:01) and the presence of one or more red cell

autoantibodies (46:2% vs. 47%; P < 0.0001). The allmmmumzation rate

was higher for episodically transfused than chronically transfused patients
(143 vs. 0-24/100 units received; P < 0.001). The presence of red cell
autoantibodies appears to be a major risk factor for alloimmunization in
SCD children and could justify specific transfusion guidelines.

Keywords: sickle cell disease, children, blood transfusion, red blood cell
alloimmunization, immunohaematology.
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Transfusion of fresh frozen plasma (FFP)
Description of component

Torras Comemtion (i

O Prepared from whole blood or from plasma collected by apheresis -

0 Contains normal plasma levels of stable coagulation factors,

albumin and immunoglobulins

0 > 70IU Factor VIlIc level per 100ml and at least similar amounts of the
other labile coagulation factors and naturally occurring inhibitors

O Conservation at -30°C or lower

O Administration through a 170-200um filter

43 BHS
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Transfusion of fresh frozen plasma (FFP)

0 Pathogen reduction treatment
Q Active on known viruses, bacteria, protozoa and contaminating
leukocytes but also on unknown transfusion-transmissible agents, they
are not active on prions
U Current methods: solvent-detergent, methylene blue, amotosalen, and
riboflavin
Q Pretransfusion Compatibility testing
Q Patient’s ABO blood group determined on two different blood samples

collected at different times

43 BHS
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Transfusion of platelet concentrates (PCs)
Description of component

 PGCs
* Apbheresis platelets ( prepared by apheresis from single donors)

* Recovered platelets (prepared by separation and pooling of units of

platelets from whole blood of multiple donors)

» No difference in haemostatic effect; platelet survival and ———

post-transfusion increment for both preparations

» Storage: max 5 days after collection at 22+2°C

* Specific preservative solutions bags permitting O, and CO,

so that the pH during storage stays continuously between 6.4 and 7.4

43 BHS
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Transfusion of platelet concentrates (PCs)

" BLOOD
COMPONENTS

* Leukodepleted: decreased incidence of alloantibody mediated

refractoriness to PC transfusion, CMV transmission and FNHTRs

* Pathogen reduction treatment

¢ Maximum storage time could be extended to 7 days with equivalent safety and

clinical efficacy (Lozano et al, 2011; Schlenke et al, 2011)

* But belgian law 6/2/2018: 5 days

* Pretransfusion Compatibility teSting: Platelet express on their surface:
- ABO antigens
* Patient’s ABO/ RhD blood groups - Class I HLA antigens
- HPA antigens

* Contamination of PCs by red cells
—> prevention of RhD immunisation by the use of RhD-immune globulin if RhD+
PC are transfused to RhD- patients of child-bearing age or younger

43 BHS
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Transfusion of platelet concentrates (PCs)
Response to platelet transfusion

* Platelet recovery or CCI

e Absolute Increment =

(Post-transfusion platelet count) — (pre-transfusion platelet count)

e Corrected Count Increment (CCI) =

Absolute Increment X Body surface area / number of platelets
transfused (10'")

CCI : 10-60 minutes after transfusion (Mc Farland, AABB, 2008)

43 BHS
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Transfusion of PCs: Response to platelet transfusion

U Transfusion platelet refractoriness

v" Only when at least two ABO-compatible transfusions, stored for
<72 hours result in poor increments

v" Defined in a clinically stable patient when two sequential platelet
transfusions lead to 1 hour post-transfusion CClIs of less than 5000
platelets x m2 per ul

v' If | 1h and 24h: Immune cause (antibodies against HLA class I and/or HPA antigens)

v' IfN lh and | 24h: Non immune cause (sepsis, splenomegaly, DIC, GVHD, bleeding,
medications,...)

V'« Non immune causes are the most likely and the first that should be explored in the
diagnosis of platelet refractoriness »
Management of the platelet refractory patient. S.K.Forest, E.A.Hod.

43 BHS
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Transfusion of platelet concentrates (PCs)

Diagnosis and management of platelet refractoriness

Obtain 10 minutes to 1 hour
post-transfusion platelet count X 2

Treatfactors Y

associated with
shortening of
platelet survival: Adequate increase | [ Poor or no increase Screen patient

: M,sng in platelet count 1 in platelet count fnra;:“m;:m
- pIC
- Discontinue
offending drug/
Non Immune causes > 80% oy
v Bo
type-specific platelets
Contie s 7 - Consider "fresh” platelets
transfusing Neg(| Platelet for plasma Neg HLA - Provide crossmatch-
with random antibody platelet-specific antibody compatible platelets
7 ? - i
Jets \ screen? b , Screen? I patient HLA type known,
consider HLA-matched
nlatalats
Pos
Immune causes < 20%
; - Identify specificity of HLA antibodies
v m'“'““t:'“' - Obtain HLA-antigen negative platelets
““"";:m'““_m - Provide crossmatch-compatible platelets while
""‘;“ﬁ awaiting HLA-antigen negative units
negative - Perform periodic reassessment for HLA antibodies

Recruit family member as
directed donors (siblings
greater probability of
being antigen negative)

'

Cantinue to monitor

10 minutes to 1 hour
. -
post-transfusien
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Hemovigilance

* Hemovigilance = Hema (blood in Greek) + Vigilans (watchful in Latin)

* Hemovigilance system improve the safety of blood transfusion by
applying a set of surveillance procedures covering whole transfusion chain
from the collection of blood and its components to the follow up of its
recipients, intended to collect and access information on unexpected or
undesirable effects resulting from the therapeutic use of labile blood

products, and to prevent their occurrence and recurrence.

43 BHS
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Early 1980s...

Mistransfusions

Infectious diseases ‘
A

; Belgian Hematology Society
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Today...

Infectious diseases

Mistransfusions ‘

BHS
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Transfusion process

Dacislon to
transtusa

per clinical
guldehnes,

fCompatibility
\_lesting

Collaction
and
procassing

Blood
\administratigg

ndification:
eg, brradiation,

Testing: ag,
blood group,

Eliglbdlity Manitor Blood

scraening infectious leukocyts and follow Look-back utilization
isease reducton up Tevlew
o Transfusion
Donor Product Recipient oulcome
Blood collaction astablishment
( o
Hospitals and clinics
Hemovigilance surveillance programme ‘ BH S

“ Belgian Hematology Society
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Hemovigilance (recipient)

Transfusion
reaction

National
aemovigilance
Program

Transfusion
committee

Goal of Hemovigilance:
Improve blood transfusion safety

recommandations

e

BHS

Belgian Hematology Society



Hemovigilance (recipient)

Notification of Serious Adverse Events (SAE) that
may have an influence on the recipient; and Serious
Adverse Reactions (SAR) that may be attributed to
the quality and safety of blood and blood

Transfusion

reactlon COInpOl’lentS
- e

National ' ; Ve ¢

Haemovigilance e — ¢ &
International Haemowgllance Network

Pro gram a m pS ¢ WWILIHORG NET

spere fedésate des Ml médicaments et des prodults de sanké . — ’ ,
0

aype?

recommandations

Transfusion policy

National recommandations and Belgian Law
European directives

International recommandations

Bequint (National Platform for Transfusion Polic’

Transfusion
committee

BHS
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Hemovigilance: notification form

'i'éé

G Départsment Vigilance
Agence Fedérale des Medlciment! Centre d"hémovigiance
ot P anti

FICATION
1.1, date de naissance: 12 e HO FLO
- Compomant sangun uanstuse
[ Conoeniné érythrocylsie (CE) ; numin durits: O Allogenicus O Autoiogus.
O Conosrmné pisquetiare (OF) | numm dunitd: [0 CP daphdrise (dornecr unicus) [ CP stndans

[ Pasma frais congaid, viro-inactivis (PFCVI) ; numéern o unitd:
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4.2 Composants sanguins distribués et administrés

Le graphique ci-dessous montre la diminution du nombre de composants sanguins distribués et
administrés sur la période 2014-2018. La distribution globale des composants sanguins en 2018 est
comparable aux années précédentes
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2014 2015 2016 2017 2018
OTotal distribués 577 056 565 708 550 879 536 397 534 745
OTotal transfusés 581 476 572 874 561 512 544 654 545 269
CICE distribués 447 567 437 532 430 389 414 899 415 343
DOICE transfusés 443 023 434 145 425 824 409 192 410 614
DPFVI distribués 62 359 60 981 53 297 53 856 51 885
CPFVI transfusés 72127 73152 70 179 68 055 67 224
OCP distribués 67 055 67 100 67 184 67 634 67 478
OCP transfusés 66 244 65 482 65 501 67 398 67 395
OCG distribués 82 a5 9 8 39
OCG transfusés 82 a5 8 9 36

(PFVI= plasma frais viro-inactivé, CG= concentrés de granulocytes CP= concentrés plaguettaires )

Graphigue 4 - Nombre de composants sanguins distribués et administrés (2014-2018) ‘ B H S
“ Belgian Hematology Society
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Graphique 5 - Nombre de CE distribués et administrés pour 1 000 habitants (2014-2018)
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Graphigue 15 - Nombre annuel de notifications par hépital (2014-2018)

En 2018, 60 hdpitaux ont notifié au moins un incident ou réaction indésirable grave et

48 hépitaux n'ont notifié aucun incident ou réaction. Le nombre de notifications par hdpital varie de

0 a 78 et le nombre total de notifications par hépital pour 1 000 composants sanguins administrés

varie de 0 a 7,94 (médiane : 0,75). BHS
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Graphigue 19 — Nombre annuel de réactions transfusionnelles graves (2014-2018)
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Thank you for your attention
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