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Chapter 4 Premises and quality assurance at blood donor sessions back to top

This chapter applies to the collection of donations of whole blood and components at «fixed» permanent sites or by mobile
blood collection teams.

4.1: Premises

Premises used for the «collection of» preparation-of-componentsfrom blood and «components» pfasma have been subject
to scrutiny by the Competent Authority, the Medicines and Healthcare products Regulatory Agency (MHRA), since 2005.

Such facilities must comply with the principles embodied in the Rules and Guidance for Pharmaceutical Manufacturers and
Distributors 2007-" «to ensure the quality and safety of the collected blood and components, and to ensure the health and
safety of donors and staff.»

local-venue—available—they «Premises» must be of sufficient size, construction and location to allow preper operation,
cleaning and maintenance in accordance with «the blood service’s procedures and national policies for infection prevention

and control.» accepted-rules-of-hygiene-and-in-compliance-with-the WHO Do ComEitio oo Blialocionl Siopndlpelization

43rd Report?

«There must be provision for:

e the resuscitation equipment required by the blood service’s policy

e atelephone so the emergency services can be called if required»

4.1.1: Selecting a venue

«4.1.1.1: Collection process factors»

Account must be taken of the «space, services, equipment, and facilities required for the process of blood and component

collection to ensure safety and minimise the risk of errors. The requirements include:» following-activitiestrequirements-when

e registration of donors and-all-othernecessary-data-processing
e  «waiting area(s) with seats for donors»

e  «privacy for confidential assessment of» approprate-facilitiesto-assess the fitness «and suitability» of individuals
to donate

o «sufficient space for chairs for beds for the donation and any equipment used during the donation (e.g. apheresis
machine, blood mixer)»

o social-and-medical care of donors, including those who suffer reactions
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e storage of equipment, reagents and disposables

. storage du#mg—the—ses&en of blood and components «prlor to transportatlon»—tf—they—a#e—net—te—be—transfe#ed

e «a reliable» accessto-an-adegquate electrical supply «and adequate supply points for» te-suppert-all electrical
equipment used-forthe-session

e  «a reliable telecommunications network service»

«There must be an associated local contact whose details are available with the venue information for the designated person
in charge of the blood collection team, for use if conditions or facilities are not suitable on arrival.»

«4.1.1.2:» 4.1-2: Health and safety factors

«The bIood service» M%W%W%%Mgwwmmm

has the responsibility to ensure that venues comply with the Health and
Safety at Work Act“2 ? and that staff are fuIIy aware of their respon5|b|I|t|es under this «and any other relevant» legislation
«, and»- e that safe systems of
work are in place «and are upheld thereby m|n|m|S|ng the risk of accidents and injuries.» at—a#—#mes— All venues should be
formally assessed for suitability with an appropriate plan «documented» to manage risks. Premises should be safe, clean
«,» and comfortable «and convenient» for donors and staff «in regard to the following:»—r-particuar—thefollowing-peints
sheu#el—be—beme—m—mmd;

e «Access:» The venue should be «located conveniently for the» as-elose-as-possible-to-the-centre-of population
being served. It should be possible for the sessional vehicle(s) to park in close proximity to the access doors, to
facilitate off-loading if required. The ground to be covered by staff carrying equipment «should» sha# be even and
well lit. The space to be used should preferably not entail carriage of equipment on stairs. A similar safe approach
should be ensured for donors, with as much provision as possible for car parking. Notices should be displayed,
directing donors to the appropriate entry point of the building, and to the room being used.

e «Flooring should be non-slip»

e Furniture and equipment within-the-available-space should be arranged to «allow a smooth and logical workflow
without any obstruction to activities and movement within the session space, whilst also allowing» minimise
crowding-(with-the-increased-risk-of-mistake-oraccident)—enable adequate supervision and-ensure-a-smooth-and
logical-worktlovw:

e Fire exits must be unobstructed and operational. All sessional staff must be aware of the location of the fire
extinguishers and exits.

e Lighting «must» sheuwld be adequate for all the required activities. Provision should be made for the use of
emergency lighting in the event of interruption of the electricity supply.

e Environmental control may not be within the power of a mobile team, but every effort should be made to ensure
that the space does not become too hot, cold or stuffy. «Supplementary» Subsidiarns cooling fans and heating
«appliances» should be carried on sessiona/ vehicles; and used as necessary. This equipment should be subjected
to a planned maintenance programme.

e Facilities for the provision of refreshments for donors and staff should be separated from the other activities of a
donor session whenever possible. Every effort should be made to ensure that equipment used in this area poses
the minimum threat of danger to all persons.

o Toilet facilities for male-andfemale donors and staff should be provided
e Separate «hand»washing facilities are desirable for those staff involved in ‘clean’ procedures

o Adequate facilities must be available for the disposal of waste. On mobile sessions, all waste should be collected
and contained in a suitable manner for subsequent disposal in accordance with relevant regulations.
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4.2: Staffing and training principles for donation sessions

A consultant with responsibility for the donors in consultation with nursing and operational managers should ensure that
there are adequate staffing levels and that staff are properly trained. This consultant may delegate day-to-day clinical
responsibility to appropriately trained clinical staff. When donors are undergoing leucapheresis procedures (e.g. granulocyte,
lymphocyte and peripheral blood progenitor cell collections) a suitably trained doctor must be immediately available to attend
to the donor.

At sessions where component collection is performed one or more suitably trained doctors or registered nurses must be
responsible for supervising the performance of venepunctures and for the supervision of machine procedures.

The administration of drugs (e.g. local anaesthetic and citrate) must be supervised by a registered professional in
accordance with Standards for Medicines Management (2007).# During donation, donors should never be left in a room
without the presence of an appropriately trained doctor or registered nurse.

Training and certification of registered nurses undertaking donation procedures including training and monitoring of staff,
performing venepunctures and obtaining informed consent, must be in accordance with the current Nursing and Midwifery
Council (NMC) Code of Professional Conduct.®

The consultant, in consultation with the nurse manager, must ensure that there is an appropriate staffing level and skill mix
to ensure donor safety and adequate monitoring of the equipment in use. They must ensure that, as a minimum requirement,
all healthcare professionals involved with component procedures receive basic life-support training annually.

At sessions where component collection is performed planned staffing levels should ensure that normally there is at least
one member of suitably trained staff present for every two machines in use. For leucapheresis procedures, higher staffing
ratios are required. A programme should be established for initial and continued training to ensure an appropriate level of
proficiency.

The consultant with responsibility for donors must ensure that a manual of standard operating procedures (SOPs) is
compiled in accordance with local quality assurance systems for whole blood collection and each type of component
collection procedure. These SOPs must be regularly reviewed and updated and must take into account the machine
manufacturer’s operating instructions. A current copy of the relevant manufacturer's manual for each type of machine in use
must be available on-site.

4.3: Collection of the donation

The ultimate responsibility for ensuring that every unit of blood and blood components has been collected in accordance
with the Blood Safety and Quality Regulations (2005) rests with the ‘responsible person’ for the Blood Establishment. The
advocacy and guardianship of high-quality care for donors is the responsibility of the designated clinical lead in attendance,
who must be a registered nurse or medical practitioner.

Guidance for whole blood and component donation procedures is given in Chapter 5.

Guidance for laboratory testing procedures is given in Chapters 9 and 12.

4.4: Donor identification

Donors must positively identify themselves at registration «and point of attendance» by volunteering their name, date of
birth and permanent address. Once-registered. For subsequent identification «during the same attendance, provision of»
their name and date of birth «during the process of blood collection» is sufficient. The identity of the donor must be recorded
and linked to the donation record. «The donor record must be current and active to allow donation, and duplicate donor
records identified.»

4.5: Labelling

Session staff must ensure that a set of labels with a unique number is assigned to each donation and that the same unique
number appears on the donor session record, the primaryr-and-secondary collection «pack(s)» paeks and all the sample
tubes «from the same donor to allow full traceability.» #sed-
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The blood or component bags and correspondlng samples must not be
removed from the donor «area» soueh until a satlsfactory check on correct labelling has been carried out. It is recommended
that each donor «area» eeuch has its own individual facilities for the handling of samples during donation and labelling.

Packs, sample tubes and the donor session record must never be relabelled. Unused sets of numbers must be accounted
for. Labels which have been discarded must not be retrieved.

«Labels must comply with relevant regulations, ideally machine as well as eye-readable, and allow a system of complete
traceability to all donor and donation information held by the blood service.»

4.6: Records

It is strongly recommended that all records pertaining to donor and donation identity be entered and maintained in an
electronic format which can be accessed readily by approved and qualified personnel, and in a manner which preserves
donor confidentiality in accordance with legal requirements. Machine-readable systems for identifying donors and donation
derivatives are also recommended. Initial documentation — for example on session records —may be «made» faken manually
and archived for the required period in law, with relevant portions transcribed electronically whenever convenient
operationally.

4.6.1: Donor session records

A-record-of The sessional venue, the date;the-doration-rumber and the identity of all donors attending must be «recorded.»

«The relevant medical history of all donors must be documented and» for any donors who are deferred «or withdrawny,

refected-orretired; «and» the full details «including the reasons» must be recorded ard-the-reasons-givenforthe-action

donations must ecorded including «type collecte (blood or component(s)) a nd» the reason for any unsuccessful
donations.

«The records should allow identification of each important step associated with the donation.»

All adverse reactions must afse be recorded together with the action taken. Full details of any other incidents, including
those only involving staff, must be recorded.

These records should be used for the regular compilation of statistics «and review» which-should-be-studied-monthly by
those responsible for astivities-concerned-with the organisation and management of blood collection sessions.

4.7: «kEquipment and consumables» Control-of purchased-material-and-services

«All equipment used for the collection of blood and components must be validated, calibrated, maintained and cleaned, and
records kept. Use must be in accordance with the manufacturer’s instructions. Faulty, defective, or damaged equipment or
consumables must not be used and must be reported and managed through the blood service’s quality system.»

4.7.1: Specification and inspection of blood bags

Blood «must be collected» eellection-shall-be by aseptic techniques using a sterile closed system and a single venepuncture.

The integrity of the system must be checked prior to use «looking for signs of damage or defects and/or contamination.»
and Measures must be taken to prevent non-sterile air entering the system.

Blood-shall-be-collected-into «The» containers «must be» that-are pyrogen-free and sterile, containing sufficient licensed
anticoagulant for the quantity and purpose of blood to be collected.

Manufacturers’ directions regarding storage, use and expiry dates of the packs whose-outer-containers-have-been-opened
and-reseafed must be adhered to.

Batch numbers of the blood packs used «must» shall be recorded.
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The donation number on the pack and «associated» sample tubes «and donor health questlonnalre» should be checked at
the end of the donatlon «that they are |dent|cal » v

Prior to release from the blood collection session the pack and its associated tubing should be reinspected for defects and
its integrity should be checked by applying pressure to the pack to detect any leaks. Any defective pack should be marked
for disposal and held separately from intact packs. Details of the defect(s) should be recorded «and reported» for futtre
analysis and action (see section 5.11).

4.7.2: Specification of apheresis sets

Blood components must be collected by apheresis using sterile, single-use, disposable items that are licensed and
CE«/UKCA/UKNI» marked. The apheresis set for collection of components for direct clinical use must have a preconnected
access needle to ensure a sterile pathway, and incorporate a bacterial filter in all «fluids that are not connected» nen-

preeenneeted—ﬂe#d—#nes (e g. «C|trate antlcoagulant) » saline,—SAGM —and-the-anticoagulant-line—[not-required—if-the

A record must be kept of all lot and/or batch numbers of all the apheresis set components and injectable «/infused» materials
used, in accordance with local quality systems.

4.7.3: Specifications for automated donor apheresis machines (see also section 8.5)

Machines must be correctly installed and commissioned according to each manufacturer’s instructions. They must be
CE«/UKCA/UKNI» marked.

The environment and operating area for each machine employed and the power supply available must conform to the
manufacturer’s recommendations for satisfactory machine performance.

Machines must comply with the relevant aspects of the Health and Safety at Work Act 19742 and the Good Automated
Manufacturing Practice (GAMP) Guide for Validation of Automated Systems in Pharmaceutical Manufacture .3

Automated apheresis machines must have the following features:
e A manual override system so that the operator can stop the automatic cycle at any time during the procedure

e A blood flow monitor, to monitor blood flow during blood withdrawal and return. The purpose is to ensure that the
selected donor flow rate does not cause collapse of the donor’s vein and to monitor the venous pressure during
the donor blood return cycle such that if any obstruction to flow occurs the blood pump will automatically reduce
speed and/or stop. In either event a visual and audible alarm system should operate.

¢ Anin-line air detector to protect the donor from air embolism. In the event of air entering the extra-corporeal circuit
a visible and audible alarm must be activated, the return blood pump must automatically stop and the venous return
line must automatically be occluded.

e A blood filter integral with the harness to prevent any aggregates formed during the procedure from being returned
to the donor

e An anticoagulant flow indicator, providing a visible means of monitoring anticoagulant delivery throughout the
procedure, and ideally an audible alarm if no anticoagulant is flowing

e A device for pre-setting the collection volume, monitoring the collection volume during the procedure and
automatically ending the procedure. A system with a visual and audible alarm to notify the operator of the
completion of the procedure may be provided.

¢ In the event of a power failure the machine must automatically enter a standby mode once power returns

Apheresis machines must be serviced in accordance with the manufacturer’s instructions.

A planned maintenance scheme should be followed. Machine maintenance and servicing must be documented and be in
accordance with the procedures outlined in the appropriate Medicines and Healthcare products Regulatory Agency
publications: DB 9801, DB 9801 Supplement 1 and DB 2000(02).®»7
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Apheresis machines must be routinely cleaned with a suitable decontaminating agent on a daily basis. A standard procedure
for dealing immediately with blood spillage must be in operation.

4.7.4: Anticoagulant

The anticoagulant must be in date, with no evidence of particles or leakage. Any suspect unit must not be used. The batch
number must be recorded en-the-sessionrecerd and any defect reported in accordance with local quality systems.

4.8: Protection and preservation of «donation» product quality
All whele blood and apheresis components must be transported, tested and stored in accordance with the specifications for
bloed-components in Chapters 7 and-8.

4.9: References

«

1. Medicines and Healthcare products Regulatory Agency (2017). Rules and Guidance for Pharmaceutical
Manufacturers and Distributors 2007 2017. London: Pharmaceutical Press. Also available at
www.mhra.gov.uk/publications/requlatoryguidance/medicines/othermedicinesregulatoryquidance/CON20
30291

2. Health and Safety at Work Act 1974. Available at www.legislation.gov.uk

3. Good Automated Manufacturing Practice (GAMP) Guide for Validation of Automated Systems in Pharmaceutical
Manufacture. Available at www.ispe.org

4. Standards for Medicines Management (2007). Available at www.nmc-uk.org/publications/standards

5. Nursing and Midwifery Council (NMC). Code of Professional Conduct. Available at www.nmc-uk.org

6. Medicines and Healthcare products Regulatory Agency publications, available at www.mhra.gov.uk

i DB 9801, Medical Device and Equipment Management for Hospital and Community-based Organisations
ii. DB 9801 Supplement 1, Checks and Tests for Newly Delivered Medical Devices
iii. DB 2000(02), Medical Device and Equipment Management: Repair and Maintenance Provision.
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Chapter 5 Collection of a blood or component donation back to top

This chapter describes the steps involved in the collection of a blood or component donation from the information to be

provided to a donor to the «follow up of the donor post donation.» irfermationrequired-from-the-donerpost-donation-
Sections 5.1 and 5.2 are closely based on the Blood Safety and Quality Regulations 2005."

5.1: Information to be provided to prospective donors of blood or blood components
The following information must be provided to all donors:

e Accurate educational materials, which are written in terms which can be understood by members of the general
public, about the essential nature of blood, the blood donation procedure, blood components and the important
benefits to patients.

e For both allogeneic and autologous donations, the reasons for requiring a medical history, the testing of donations
and the significance of informed consent.

e For allogeneic donations, the criteria for self-deferral, temporary and permanent deferral, and the reasons why
individuals are not to donate blood or blood components if there could be a substantive risk for them or the recipient.

e For autologous donations, the possibility of deferral and the reasons why the donation procedure would not take
place in the presence of a health risk to the individual whether as donor or recipient of the autologous blood or
blood components.

e Information on the protection of personal data, including confirmation that there will be no disclosure of the identity
of the donor, of information concerning the donor’s health and of the results of the tests performed, other than in
accordance with the requirements of these regulations.

e The reasons why individuals are not to make donations which may be detrimental to their health.

e Specific information on the nature of the procedures involved either in the allogeneic or autologous donation
process and their respective associated risks. For autologous donations, the possibility that the autologous blood
and blood components may not suffice for the intended transfusion requirements.

¢ Information on the option for donors to change their mind about donating prior to proceeding further, or the
possibility of withdrawing or self-deferring at any time during or after the donation process, without any undue
embarrassment or discomfort.

e The reasons why it is important that donors inform the Blood Establishment of any subsequent event that may
render any prior donation unsuitable for transfusion.

e Information on the responsibility of the Blood Establishment to inform the donor, through an appropriate
mechanism, if test results show any abnormality of significance to the donor’s health.

e Information explaining why unused autologous blood and blood components will be discarded and not transfused
to other patients.

e Information that test results detecting markers for viruses, such as HIV, HBV, HCV or other relevant blood
transmissible microbiologic agents, will result in donor deferral and destruction of the collected unit.

e Information on the opportunity for donors to ask questions at any time.
e If the donated blood is to be used for purposes other than clinical transfusion or uses specified in the general
consent materials, specific information must be provided.

5.2: Information to be obtained from donors by Blood Establishments at every donation

5.2.1: Donor identification

Donors must positively identify themselves by volunteering their name, date of birth and permanent address. The identity of
the donor must be recorded and linked to the donation record.
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5.2.2: Health and medical history of the donor

«The donor’s» health and medlcal history, «obtalned by» previded-en a questionnaire and through-a confidential personal
interview - must be assessed «by a suitably trained person». This will include
relevant factors that may assist in identifying and screemng out persons whose donation could present a health risk to
others, such as the possibility of transmitting diseases, or health risks to themselves. Donors must be selected in accordance
with the current JPAC Donor Selection Guidelines? which form a constituent part of Chapter 3.

5.2.3: Signature of the donor

The donor must sign the donor questionnaire. This must then be countersigned by the qualified health professional
responsible for obtaining the health history confirming that the donor has:

e read and understood the educational materials provided

e had an opportunity to ask questions

e been provided with satisfactory responses to any questions asked

e given informed consent to proceed with the donation process (see Chapter 3)

e been informed, in the case of autologous donations, that the donated blood and blood components may not be
sufficient for the intended transfusion requirements

e acknowledged that all the information provided by the donor is true to the best of their knowledge

«Where a suitable electronic system has been implemented, signatures from the donor and the qualified health professional
can be accepted electronically. Any such system must meet quality and regulatory compliance standards, including
verification of the identity of the individual signing the document.»

5.3: Haemoglobin screening

A validated haemoglobin screen should be applied to all donors prior to donation. The objective is to ensure that prior to
each donation the donor has a minimum acceptable haemoglobin concentration (ewrrenthratleast125-g/L-infemales-and
atleast-135-g/LHn-males; see section 3.15).

5.4: Preparation of the venepuncture site

Blood must be drawn from a suitable vein in the antecubital fossa in an area that is free of skin lesions. The veins can be
made more prominent by using appropriate means of venous occlusion.

Although it is not possible to guarantee sterility of the skin surface for venepuncture, a strict standardised and validated
procedure for the preparation of the venepuncture site should be in operation (see section 9.5).

The antiseptic solution used must be allowed to dry completely after application to the donor’s skin—erthe-skin-must-be
wiped-dry-with-sterile-gauze-before-venepuncture. Thereafter, the prepared area must not be touched with fingers before

the needle is inserted.
5.5: Preparation of the blood pack

5.5.1: Whole blood pack

The blood collection set must be in date and inspected for any defects. These are sometimes obscured by the label attached
to the container, so careful inspection is required.

Moisture on the surface of a plastic pack after unpacking should arouse suspicion of a leak and if one or more packs in any
packet is found to be abnormally damp, none of the packs in that container can be used. The solution in the set should be
checked for clarity and must be clear before accepting the packs for use.

The blood pack is positioned below the level of the donor's arm and the blood collection tube must be clamped off.

The method used for monitoring the volume of blood removed shall be checked to be in working order and the pack placed
in the correct position for the method to be effective.
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5.5.2: Apheresis sets

The complete apheresis set and individual packaging must be thoroughly inspected for faults prior to use and during the
setting up procedure. The set must be in date and a search must be made for set faults such as kinks, occlusions, points of
weakness or leaks that may only become detectable during the setting up and priming procedure before the donor is
attached to the set.

If an occlusive kink that cannot be remedied or a leak becomes apparent during a procedure then that procedure must be
abandoned and any blood constituents remaining in the disposables must not be returned to the donor.

Any faults detected before or during a procedure must be recorded in accordance with local quality systems. Any defects
must be reported (see section 5.11).

If there is any doubt about the integrity of any set, it must not be used but should be retained for inspection and returned to
the manufacturer if deemed necessary.

5.5.3: Labels

Labelling: Whole blood and apheresis packs and donor sample tubes must be labelled in accordance with local standard
operating procedures (SOPs).

All donors’ records and labels should be checked for printing errors. Duplicate number sets «must» sha# not be used «.
Both» and these and mlssmg numbers «must» shall be repor‘[ed via a deS|gnated senlor «foIIowmg documented Iocal
procedures.» ! ,

readable-labels:

5.6: Performance of the venepuncture

ltems used for venepuncture must be sterile, single-use and disposable. If the dry outer wrapping of sterile packs becomes
wet the contents must not be used. Prior to use, session staff must ensure that the materials used for venepuncture are
sterile, in date and suitable for the procedure to be undertaken. The sterile donor needle should not be uncovered and its
tamper-proof cover should be checked for integrity immediately prior to the venepuncture.

As soon as the venepuncture has been performed, the clamp on the bleed line must be released.

It is important that a clean, skilful venepuncture is carried out to ensure the collection of a full, clot-free unit of blood suitable
for the preparation of labile blood components.

The tubing attached to the needle should be taped to hold the needle in place during the donation.

5.6.1: Sample collection

At the start of the donation «an aliquoty 30-mL{up-to-45-mLin-seme-ecircumstances) of blood should be diverted into a

pouch. It is recommended that this pouch has a means of access opposite the entry line which allows blood to be sampled
for haematological-and-serological testing without compromising the environmental integrity of the blood in the main pack.
«Care should be taken that the volume of blood taken for samples does not lead to the total donated volume exceeding
donation limits. For apheresis donors who give frequently, the total sample volume per year should also be considered.»

5.7: Whole blood donation

If necessary, the donor should be asked to open and close his/her hand slowly every 10—-12 seconds to encourage a free
flow of blood. The donor must never be left unattended during or immediately after donation and should be kept under
observation throughout the phlebotomy.
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5.7.1: Blood anticoagulation

The blood and anticoagulant should be mixed gently and periodically (at least every 60 seconds) during collection. Mixing
should be achieved by manual inversion of the blood pack, or automatically by placing the blood pack on a mechanical
agitator or by using a rocking device.

5.7.2: Blood flow

Blood flow should be constantly observed to ensure that the flow is uninterrupted.

The period of donation should not exceed 15 minutes.

5.7.3: Blood volume monitoring

The volume of blood withdrawn must be controlled to protect the donor from excessive loss of blood and to maintain the
correct proportion of anticoagulant to blood.

The most efficient way of measuring the blood volume in plastic bags is by weight. The mean weight of 1 mL of blood is
1.06 g, and therefore, for example, a unit containing 470 mL of blood should weigh 470 x 1.06 g plus the weight of the
pack(s) and the anticoagulant.

If it is not possible to adjust the weighing device in use for the tare weight of the container and anticoagulant solution it is
advisable to record the minimum and maximum weight for the brand of pack in use as products from different manufacturers
may vary considerably.

Several kinds of weighing equipment are available and such devices should be used according to the manufacturer’s
instructions for weighing blood into its plastic pack and periodically calibrated by appropriate techniques.
5.7.4: Completion of the donation

«If used,» the pressure cuff must be deflated and the needle then removed from the arm. Immediate pressure must then be
applied to the venepuncture site through a suitable clean dressing.

«Local procedures must give clear instruction on sealing the pack and removal of the needle for all pack types in use.» The
needle must be discarded into a special container designed to minimise risk to personnel.

The pack must be inverted gently several times to ensure the contents are thoroughly mixed.

The arm and general well-being of the donor should be checked before the donor leaves the session venue.

5.8: Component donation by apheresis
Guidance for collection procedures is identical to that for normal whole blood donations except for the points listed below.

Performance of the venepuncture: Once the venepuncture is performed subsequent procedures such as releasing clamps
on the bleed line should follow the protocol for the particular type of apheresis procedure being undertaken.

Anticoagulation: This occurs automatically in apheresis, but instructions are needed to ensure apheresis machine operators
monitor the flow of anticoagulant.

Consideration should be given to withdrawing donors who repeatedly show signs and/or symptoms of citrate toxicity from
the apheresis panel. The-practice-of Prophylactic oral supplementation with calcium should be discouraged.

Blood flow and monitoring: Blood flow occurs automatically in apheresis unless a satisfactory flow rate cannot be maintained.

Instructions are needed for the apheresis operator in the event of a low-flow or no-flow situation. Particular care is needed
when monitoring the return flow rate since most apheresis procedures operate with a pumped red cell return such that
haematomas can rapidly form unless appropriate action is taken to prevent this from occurring.
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Sample collectlon—ln—a,eheresg—samp#ng should take place at the beglnnlng of a «component» donatlon Ihe—metheds

Completion of the donation and quality control samples: «Local procedures must give clear instruction on removal of the
apheresis harness, seallng the component bag(s )and removal of the needle for all harness types in use.» Alength-oftubing
g o o - All used disposable equipment
must be discarded in such a way as to prevent any risk to personnel, accordlng to Health and Safety regulations.

Final donation inspection: The collected apheresis components must be inspected routinely for the presence of haemolysis,
unwanted red cell contamination, other abnormal appearance or evidence of clotting. Such changes may require a review
of the apheresis procedure and/or equipment. Any suspected apheresis component abnormality must be recorded, and the
donation must be identified and reported in accordance with local quality systems.

5.9: Information to be provided to the donor post-donation

The donor must be provided with information on care of the venepuncture site and requested to report any iliness occurring
within 14 days of donation. They will already have been made aware of the importance of informing the Blood Establishment
of any event that may render their donation unsuitable for clinical transfusion.

5.10: Adverse reactions in donors

The care of all donors at blood collection venues should |ncorporate research-| based therapeutlc interventions to reduce the
rlsk of adverse events of donation. : ’

All adverse reactions in donors should be documented and reported according to standard protocols. It is recommended
that as a minimum data are collected and reviewed on all donor adverse events of donation using the International
Haemovigilance Network (IHN) definitions of «complications related to blood donation.® The blood services in the UK have
also agreed definitions for Serlous Adverse Events of Donatlon (SAEDs see Append|x 1).» QAEQs—(A,epend»e#)—e#sme#ar

(Appene#x—m;L This will aIIow companson over tlme and between services of event rates, and momtor«mg of» the
effectiveness of any interventions to reduce event rates. SAEDs should a# be fully investigated with a root cause analysis
or similar tool«s» to ensure that proper preventative and corrective actions are implemented.

Serious adverse reactions occurring in donors during or post-donation must be reported to the Competent Authority
according to the Blood Establishment protocol.

5.11: Adverse events

All adverse events must be documented and reported according to standard protocols.

All bag/harness defects (e.g. pinhole leaks) must be recorded and all defects should be reported to the Quality Assurance
Manager. If the defect appears to be batch-related, all packs and blood collected in them must be set aside for further
investigation.

Any safety-related defects in equipment, including single-use items, must be reported «and escalated as per local
procedures,» via-the-head-ofdepartmentto-the-DepartmentofHealth in accordance with the requirements of the Competent
Authority, currently the Medicines and Healthcare products Regulatory Agency (MHRA).

Serious adverse events must be reported to the Competent Authority according to the Blood Establishment protocol.

5.12: Donor compensation

The Blood Transfusion Services should have established procedures to ensure that any claim by a donor for compensation
for any injury or loss allegedly attributable to having donated blood or components will be dealt with in a timely manner and
within a legal framework.
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5.13: References
«

1. Statutory Instrument 2005 No. 50. The Blood Safety and Quality Regulations 2005.
Available at www.legislation.qov.uk

2. Joint UKBTS Professional Advisory Committee’s (JPAC) Whole Blood and Component Donor Selection
Guidelines. Available at www.transfusionquidelines.org

3. Working Group on Donor Vigilance of the International Society of Blood Transfusion Working Party on
Haemovigilance (2014). Standards for the Surveillance of Complications Related to Blood Donation.

«Appendix | — Serious Adverse Events of Donation — UK Blood Services Definitions

SAED categories

01 Death within 7 days of donation

02 Hospital admission within 24 hours of donation

03 Injury resulting in a fracture within 24 hours of donation (including fractured teeth)

04 Road traffic collision within 24 hours of donations

05a | Problems relating to needle insertion persisting for more than one year
(this mainly includes suspected or confirmed nerve and tendon injuries)

05b | Problems relating to needle insertion requiring hospitalisation/intervention
(this mainly includes vascular complications)

06 Acute coronary syndrome diagnosed within 24 hours of donation

07 | Anaphylaxis (component donation)

08 Haemolysis (component donation)

09 | Air embolism (component donation)

10 Other event related to donation resulting in:
° Hospital admission,
. Intervention, or

. Disability or incapacity lasting more than one year and not included
above»
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Chapter 11 Reagent manufacture back to top

11.1 Guidelines for reagent manufacture

11.1.1: Introduction

All reagents used to determine the group of human red cells and to detect red cell antibodies must comply with «Medical

Dewces Regulatlons 2002 (SI 2002 No 61 8 as amended) (UK MDR 2002) » Directive 98/79/EC of the-European-Parliament

* and all associated standards.

General guidelines for reagent manufacture are presented in this section. In other sections additional guidelines are given
for particular reagents.

Where specific reference to British Standard European Standard (BS EN) documents is given this is the most recent version.
It is intended that these guidelines refer to the current requirements contained in the applicable documents so the phrase
‘and subsequent revisions’ should be assumed whenever a specific reference is given.

11.1.2: Reference preparations

«Reference preparations for use with these guidelines»

guidelines—Further-details-of these-preparations can be found on the National Instltute for Blologlcal Standards and Control
(NIBSC) website at «www.nibsc.org.» www-ribse-ac-tik:

See section 11.3 for further information.

11.1.3: Definitions

Antibody identification is a test or combination of tests designed to determine the specificity of «atypical» irregtHar
antibodies.

Antibody screening is a test or combination of tests designed to detect «atypical» irreguiar antibodies.

A batch of reagent is a defined quantity of material or of bulk, intermediate or finished product that is intended or purported
to be uniform in character and quality, and which has been produced during a defined cycle of manufacture. A batch may
be divided into sub-batches. A batch is sometimes described as a ‘lot’.

A batch of tests is defined as a number of tests set up at the same time, under the same conditions and processed in a
similar manner.

A blood grouping kit comprises a set of blood grouping components (reagents or materials) and—instructionsfor-use’,
packaged together, intended by the manufacturer to be used together for determining one or more blood groups.

A blood grouping reagent is a reagent, used alone or in combination with other materials, intended by the manufacturer
for the determination of a blood group of an individual.

e A blood grouping reagent recommended by the manufacturer for the detection of A (i.e. subgroups A1 and Az2), Ax
and B should be named anti-A,B blood grouping reagent.

A blood grouping system is an in vitro diagnostic medical device intended by the manufacturer to be used for determining
one or more blood groups.
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Clinically important or clinically significant antibody is a red cell antibody which will produce significantly accelerated
red cell destruction when combined in vivo with its corresponding antigen.

Expiry date is the date beyond which performance of the reagent cannot be assured and is based upon the stability of the
reagent.

Fresh serum for complement activity stored in the liquid state should be used within eight hours of donation. When used
after storage at —70°C or below, the 8-hour liquid storage period refers to the time both before and after frozen storage.
Unless validated, the maximum period of frozen storage shall be six months at this temperature.

An immediate container is a medium adequate to protect the content(s) from contamination and/or physical damage. For

«Atypical»iregutar blood group antibodies are those of «<non-ABO» specificity etherthan-anti-A-oranti-B.

The manufacturer is «a natural or legal person who manufactures or fully refurbishes a device or has a device designed,
manufactured or fully refurblshed and markets that devrce under its name or trademark » is-the-natural-orlegal-person-with

The name for a blood grouping reagent derived from monoclonal materials should include the word monoclonal.

A monospecific blood grouping reagent is one containing an antibody or blend of antibodies specific for one antigen, e.g.
anti-A, anti-IgG.

A polyspecific blood grouping reagent is one containing a blend of antibodies specific for more than one antigen.

Polyspecific anti-human globulin reagent should be the name for a reagent which contains anti-human IgG and anti-
human complement (C3d) activity, and is recommended by the manufacturer for use in both the direct and indirect anti-
human globulin techniques, i.e. for the detection of red cell bound human IgG, and C3 complement in the form EiC3b and
EC3d irrespective of the presence of other human immunoglobulin or human complement specificities.

Potency titre is a term used to describe the highest dilution of a reagent that effects a grade 2 endpoint reaction «in tube
or a grade 1 endpoint in column agglutination technologies».

Prozone is the term used to denote the absence or weakening of agglutination with excess of antibody.

A reagent control is a reagent made to the same formulation as a blood grouping reagent but without the specific blood
group antibody reactivity. If the reagent control contains serum or plasma, the reagent control should be shown to be free
from specific blood group antibody reactivity.

A reference preparation is prepared nationally or locally and contains a known or agreed concentration of the activity being
measured. It should be assayed to establish the sensitivity or calibration of a test procedure or reagent.

Sensitivity in relation to these guidelines is a term defining the limit of detectable specific reactions using reagents or test
systems. These guidelines specify levels of sensitivity that should be achieved.

Shelf life is the period until expiry date.

Specificity in relation to these guidelines is a term defining the ability of a reagent or test system to react selectively. In
particular terms, it represents the absence of unwanted or false-positive reactions.

Test monitors are a series of samples included as part of each batch of tests, which provide part of the release algorithm
for a batch of tests.

Validation is the confirmation, through the provision of objective evidence, that the requirements for a specific or intended
use have been fulfilled. Validation of a manufacturing method is to ensure that the product will be of the quality required for
its intended use and that tests used in monitoring will accurately reflect the quality of the product.

Verification is the confirmation, through the provision of objective evidence, that specific requirements have been fulfilled.
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Undiluted in these guidelines means the reagent as intended for use by the manufacturer. This term includes a diluted
reagent if the reagent is supplied in a form requiring dilution by the user prior to use, as specified in the manufacturer’s
‘instructions for use’.

An unequivocal reaction in a test system is a reaction that is unambiguous. In the manual tube test, this is defined as a
reaction of grade 3 or greater. In column tests this is defined as a «1+ or greater» 2+ reaction.

11.1.4: General manufacturing considerations

11.1.4.1: Good manufacturing practice

Reagents for blood group serology must be manufactured in accordance W|th «UK MDR 2002*» Directive-98/79/EC of the
t and all associated

documents.

Guidance on the principles of good manufacturing practice can be obtained from Rules and Guidance for Pharmaceutical
Manufacturers and Distributors 2007.2

e  The method of manufacture should result in a product within an immediate container that is homogeneous and free
of properties which adversely affect its intended use throughout its recommended shelf life. The reagent should
have no precipitate, particles or fibrin gel.

e Each batch or sub-batch should be specifically identified by a distinctive combination of numbers and/or letters
(batch reference) which permits its history to be traced.

e Reagents should be produced by a validated process that is shown to be suitable for the intended purpose,
including any methods for preserving red cells prior to their preparation as reagent red cells.

e The manufacturer should monitor the batch-to-batch performance of the blood grouping reagent (e.g. by the
reaction against some internal reference material) in order to provide consistency of performance. This is
particularly important when the blood grouping reagent is provided as a test system, kit or kit component, when the
performance may be dependent on the characteristics of other system variables or kit components.

11.1.4.2: Risk management
Risk management should be performed in accordance with:
e BS ENISO 14971:«2019»2612 Medical Devices — Application of Risk Management to Medical Devices

e BS EN 13641:2002 Elimination or Reduction of Risk of Infection Related to in vitro Diagnostic Reagents

11.1.4.3: Performance evaluation
Performance evaluation should be undertaken in accordance with:

e BS EN «ISO 23640 In vitro dlagnostlc medlcal deVIces Evaluatlon of stablllty of in vitro diagnostic reagents»

e Reagents # ive must also comply with
the Common Technical Specmcatlons for In Vltro Diagnostic Medlcal Dewces «(where they exist)» {2009/108/EC)

11.1.4.4: Stability data
Stability testing should be performed in accordance with:

e BS EN «ISO 23640 In vitro diagnostic medical devices. Evaluation of stability of in vitro diagnostic reagents»

2640:2002 Stability. Tosting of invitroDi B

11.1.4.5: Date of manufacture

e For blood grouping reagents the date of manufacture is the date of commencement of the last potency test on the
batch or sub-batch that indicates attainment of the required specification.
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e For reagent red cells the date of manufacture is the date of collection from the donor. Where reagent red cells are
prepared from more than one donor, the date of collection of the oldest donation should be recorded as the date
of manufacture.

o Where a freezing process is used to preserve red cells before their preparation for issue as reagent red cells, the
date of manufacture is the date of recovery from the frozen state.

11.1.4.6: Colour coding of reagents
No colouring agent should be added to reagents for blood group serology except that:

e Polyspecific anti-human globulin reagents may be coloured green, anti-A may be coloured blue, anti-B may be
coloured yellow.

e The colorant should not interfere with the observation of the test result.

e ‘Bespoke’ antisera for use on automation may be coloured providing the information contained in the barcode on
each bottle contains sufficient identifiers (specificity and lot number) to provide assurance that the intended test
has been performed. The colours used for other specificities should not be coloured blue or yellow to avoid
confusion with those for anti-A and anti-B reagents.

11.1.4.7: Freedom from microbial contaminants

e Reagents should be prepared using validated processes to produce a final product free from microbial
contaminants that adversely affect the unopened product during storage at the recommended temperature. The
manufacturer should routinely monitor the efficacy of the process used in the manufacture of the reagent.

e Apreservative may be included in the reagent to minimise the effects of contamination during use if the preservative
has been shown not to adversely affect the product during storage or use.

e Other than reagent red cells, all reagents for blood group serology recommended by the manufacturer for storage
in the liquid state, should be filtered through a sterile filter of pore size not exceeding 0.22 ym. All reagents should
be dispensed into the immediate container under aseptic conditions.

e Tests for contamination do not give absolute assurance of freedom from microbial contaminants. Bactericidal
agents in common use for blood grouping reagents do not guarantee the absence of microbial agents after opening
of the container.

11.1.4.8: Retained samples

¢ A minimum of 1% or three immediate containers, whichever is less, of each batch of reagents other than reagent
red cells should be retained and stored as recommended by the manufacturer to enable analysis of reported
defects. Such samples should be retained for at least six months beyond the expiry date.

e A minimum of two final containers of each batch of reagent red cells should be retained and stored as
recommended by the manufacturer to enable analysis of reported defects. Such samples should be retained for at
least ten days beyond the expiry date.

11.1.4.9: Tests required
The manufacturer should test, as described in these guidelines, each lot of a reagent obtained from the immediate container
to be supplied for use (see section 11.2.1).

11.1.4.10: Human source material

Existing procedures in the UK Blood Transfusion Services for consent to donate are sufficient to allow cellular and plasma
materials collected as part of the donation process to be used as reagents without further explicit consent.

Samples/donations that are obtained specifically for reagent purposes will require additional consenting of the donor, and
must have appropriate ethical approval. Donor materials that are obtained and retained for genomic or nucleic acid testing
must comply with the regulations laid down by The Human Tissue Act 2004 (except Scotland).?
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Residual samples retained from patient testing laboratories may be used without further explicit consent, if anonymised.*
Additional samples taken from patients specifically for reagent use will require ethical approval and explicit consent. All
patient samples acquired and retained must comply with the regulations laid down by the Human Tissue Act (2004).

Each individual donation or sample of human material in a reagent for blood group serology shall be tested and found
negative for mandatory microbiological tests required by the UK Blood Transfusion Services for blood donations (see
Chapter 9). A statement is required in the ‘instructions for use’ to this effect.

«In case there is a need to perform retrospective microbiological testing on material used to prepare in vitro diagnostic
devices, an archive sample collected at the same time and from the same donor( ) used to prepare the device should be
taken and stored for up to SIX months»

11.1.4.11: Label requirements

The label must conform to the requirements of BS EN 18113:2011 Information Supplied by the Manufacturer with in vitro
Diagnostic Reagents for Professional Use.

tionthe-i onef ! tollowine critoria:

o The label fixed to the immediate container of a reagent should leave uncovered sufficient area of the full length or
circumference of the container to allow ready visual inspection of the contents.

e The specificity of the reagent for blood group serology should be of a print size which is clearly legible. The print
size of other information on the label should not exceed that used for the specificity of the reagent.

e The typeface used should clearly differentiate between antigens and related antibody specificities represented by
upper and lower-case characters, e.g. C/c, S/s and K/k.

e For products needing to be prepared in the final form by the user following the instructions of the manufacturer and
to be retained in the manufacturer’'s immediate container, a space should be available on the container label for
the user to write the expiry date of the prepared product when stored as recommended by the manufacturer.

e The main panel of labels of enzyme-treated reagent red cells may be coloured pink in order to be distinguishable
from non-enzyme-treated reagent red cells. Pantone colour reference 223 is recommended.

For other reagents, any colour appearing on the main panel of the label should comply with Food and Drug Administration
regulations (21 CRF 660.28) as shown in Table 11.1.

Table 11.1 Label colour coding

Specificity Colour Code
anti-A Blue 305C
anti-B Yellow 102C
anti-C Pink 204C
anti-D Grey 429C
anti-E Brown 465C
anti-CDE Orange 151C
anti-c Lavender 529C
anti-e Green 577C
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11.1.4.12: Instructions for use (package insert)

The instructions for use must conform to the requirements of BS EN 18113:2011 Information Supplied by the Manufacturer
with in vitro Diagnostic Reagents for Professional Use.

In addition:

For blood grouping reagents containing monoclonal antibodies, the identity of the cell line(s) from which the
monoclonal antibodies have been derived.

For reagent red cells for antibody screening and for «antibody» identification, the ‘antigen profile’ of the component

cell samples is-part-of-the-instructionsfor-use-and should have the lot number and expiry date of the reagent to

which it refers.

A statement that loss of reactivity may occur during the stated shelf life of the red cells and that since this loss is
partly determined by characteristics of individual blood donations or donors, which cannot be predicted or
controlled, the conditions of storage and use recommended by the manufacturer should be rigidly applied.

For enzyme-treated reagent red cells, information should be given concerning those antigens which are rendered
inactive or less active by the enzyme treatment used.

11.2: Specifications, performance evaluation and quality control of blood grouping reagents

11.2.1: Blood typing antisera

11.211

: General requirements

It is essential that blood grouping reagents are prepared using reliable manufacturing procedures that are
consistently capable of producing safe and efficacious products. The products must comply with requirements of
the EU Directive (98/79/EC) on in vitro diagnostic medical devices and other relevant international standards
detailed in section 11.3.

The term weak D is used in these guidelines to indicate a weakened expression of a normal D antigen. The term
partial D is used in these recommendations to indicate the expression of only a part of the normal D antigen. The
reactivity of RhD blood grouping reagents against partial D red cells is determined by the nature of the D variant,
the anti-D reagent and the technique used.

«Red cell samples with partial antigen expression (e.g. partial D) or weak antigen expression (e.g. Ax) may not
react with some reagents and, where this is known to be true, must be stated in the limitations.»

The blood grouping reagent is satisfactory if an unequivocal positive result is obtained with all the red cell samples
having the antigen corresponding to the blood grouping reagent being assessed, by all the methods recommended
for use by the manufacturer.

If reactivity is claimed by the manufacturer against weak variants or subgroups of a particular antigen, red cells
from at least two confirmed/reference samples should be tested (see Table 11.3).

The grading system shown in Table 11.2 is used throughout these guidelines for manual tube/microplate serological testing.

Table 11.2 Grading system for serological tests

Reaction grade Description
Grade 5 Cell button remains in one clump or dislodges into a few large clumps
Grade 4 Cell button dislodges into numerous large clumps
Grade 3 Cell button dislodges into many small clumps
Grade 2 Cell button dislodges into finely granular but definite, small clumps
Grade 1 Cell button dislodges into fine granules
Grade 0 Negative result

Unless otherwise stated, an unequivocal manual tube reaction is defined as a grade 3 or greater and for column
tests as «1»2+ or greater
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11.2.1.2: Performance evaluation
Performance evaluation should be undertaken in accordance with:
e BS EN 13612:2002 Performance Evaluation of In Vitro Diagnostic Medical Devices.

e Reagents listed in Annex I, List A, of the EU In Vitro Diagnostic Medical Devices Directive must also comply with
the Common Technical Specifications for In Vitro Diagnostic Medical Devices (2009/108/EC).

Stability testing should be performed in accordance with BS EN «ISO 23640 /n vitro diagnostic medical devices. Evaluation

of stability of in vitro diagnostic reagents» 13640:2002 Stability-Testing-of-In-\Yitro-Diagnostic-Reagents.

Where appropriate, the following requirements should also be included in performance evaluation:

¢ In the case of polyclonal antibodies, contaminating antibodies to antigens having a prevalence of greater than 99%
in the general population of the UK should be excluded. 5y Negative results in tests using samples of red cells from
four different individuals who lack the antigen corresponding to the antibody specificity «of the reagent» undertest:
«but have the antigens to the potential contaminating antibodies should be obtained.»

o Tests for the presence of contaminating ABO antibodies should be performed with red cells from a minimum of two
individuals of group A1 and two of group B who lack the antigen corresponding to the antibody specificity under
test.

e [f tests using all methods recommended for use by the manufacturer do not exclude the presence of antibodies to
the following antigens, these antibody specificities should be stated in the package insert? as not having been
excluded in specificity testing:

Xga’ DOa, Yt«b»a, COb, Wra and AVl

e Blood grouping reagents which are chemically modified, and/or contain in their formulation a potentiator of
agglutination, or require the user to add a potentiator, shall be tested, by all methods recommended by the
manufacturer, with red cells lacking the antigen corresponding to the antibody specificity under test but sensitised
with an IgG antibody to effect a grade 5 reaction in the anti-human globulin technique.

e Potentiated blood grouping reagents producing agglutination by those methods recommended by the
manufacturer, should be supplied with a reagent control that has been shown to effect a degree of non-specific
reaction with IgG-coated red cells similar to the corresponding blood grouping reagent.

e Blood grouping reagents recommended for use by a direct agglutination method should not contain antibodies
reactive against red cells coated with IgG when used by direct agglutination methods recommended by the
manufacturer.

11.2.1.3: Batch release testing requirements

Specificity tests

¢ The manufacturer «must provide a certificate of analysis to customers once evidence has been obtained by the
manufacturer that the product achieves the specificity and reactivity claimed by the manufacturer for each method
recommended by the manufacturer, Assurance of Specificity should be determined in accordance with the
requirements in Table 11.3. The certificate of analysis should also ensure that the potency of the material meets

the requirements of the flnal bullet point on Potency below ©Shegleliooithe Dloocl cvpnning coocnal oo o iagd

e Ifarange of incubation times or incubation temperatures is recommended by the manufacturer, the range(s) should
be used in these test procedures.

Requirements

e Blood grouping reagents should not produce a positive reaction when tested with red cells lacking the antigen
corresponding to the antibody specificity under test, by any method recommended for use by the manufacturer.
Should reactivity to a low-frequency antigen be observed with subsequent batches of a reagent, this fact should
be brought to the attention of all primary consignees of that reagent.

e Rouleaux formation, prozone or haemolysis should not occur in tests using any of the methods recommended by
the manufacturer.
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Potency tests — tube or microplate methods

Potency titrations should be performed in accordance with the manufacturer’'s recommended method of use using
an appropriate diluent.

Manufacturers should compare the potency titre of each batch of reagent with an appropriate reference preparation
(see section 11.3).

Potency titrations for each batch tested should equal or exceed any existing British or International reference
preparations.

Table 11.3 Requirements for conventional blood typing reagents

Performance evaluation Batch release testing
«(as a minimum, two
: examples of the following Specifici Potenc
Antibody Specification reference cells should be F . Y
ifici . ) " s
SEECCIty included if available)*» Positive reactors Negative reactors
Cell type No. Cell type No. Cell type No.
anti-A Normally blue coloured Ax,Az A 2 B 2 See insert of
reference
Should equal or exceed potency of preparation(s)
reference preparation(s)
Should detect variants and A cord cells AB 2 O 2
subgroups as detailed in the
manufacturer’s instructions for use At
anti-B Normally yellow coloured Bx, B3, Bv B 2 Aq 2 See insert of
reference
Should equal or exceed potency of 3
) preparation(s)
reference preparation(s)
Should detect variants and B cord cells AB 2 (0} 2
subgroups as detailed in the
manufacturer’s instructions for use
anti-A,B Normally clear coloured A1, Az, B, AiB, A2B A 1 (0] 4 See insert of
reference
Should equal or exceed potency of ;
- preparation(s)
reference preparation(s)
Should detect variants and Ax, Az Az 2
subgroups as detailed in the
manufacturer’s instructions for use Bx, B3 B 2
A and B cord cells Ax 2
anti-A1 Normally clear coloured A1 2 Az 2 Aq 2
Should detect variants and
subgroups as detailed in the AB 2 AB 2
manufacturer’s instructions for use
B 2
(e} 2
anti-D Normally clear coloured Weak D (500 sites/cell) Rir 2 rr 1 See insert of
reference
Should equal or exceed potency of :
) preparation(s)
reference preparation(s)
Should detect variants and (e ey Ror 2 r'r 1
subgroups as detailed in the
manufacturer’s instructions for use DY type 1, DV type 3, DV, Weak D* 2 " 1
DY, DY, DFR, DBT, Ro"™"
anti-C Normally clear coloured cW, cX rs Rir 1 R2R2 1 Rir 2
Potency titre greater than 4 vs by "
techniques detailed in RaRz RiR: 1 T 1
manufacturer’s instructions for use R2Rz 1
Should detect variants and
subgroups as detailed in the rr 1 " 1
manufacturer’s instructions for use
anti-E Normally clear coloured RiRz Ror 1 R1R1 1 Ror 2
Potency titre greater than 4 vs by - ,
techniques detailed in E RiR. 2 rr 1
manufacturer’s instructions for use
X r'r 1 m 1
Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use
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anti-c Normally clear coloured RiRz, R1"R+ Rir 2 R1R4 3 Rir 2

Potency titre greater than 4 vs by

techniques detailed in the RiR: 1
manufacturer’s instructions for use
r'r 1
Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use
anti-e Normally clear coloured R2Rz Rar 2 R2R2 3 Ror 2
Potency titre greater than 4 vs by
techniques detailed in the RiR: 1
manufacturer’s instructions for use
rr 1
Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use
anti-C" Normally clear coloured R1"R+,r"r, Ri"r Ri"r 2 Rir 1 R"'r 2
Potency titre greater than 4 vs by or
techniques detailed in the
manufacturer’s instructions for use R"R, 2 RiR1 1
e 1 rr 1
anti-K Normally clear coloured K+k+ K+k+ 4 K—k+ 4 K+k+ 2
Potency titre greater than 4 vs by Kp(a+b+)
techniques detailed in the
manufacturer’s instructions for use Ktk+
Should detect variants and Kp (a—b+)
subgroups as detailed in the
manufacturer’s instructions for use
Anti-k Normally clear coloured K+k+ Kp(a+) K+k+ 4 K+k— 4 K+k+ 2
Potency titre greater than 4 vs by
techniques detailed in the Kp(a+b+) 2
manufacturer’s instructions for use
K+k+ 2

Should detect variants and
subgroups as detailed in the Kp(a-)
manufacturer’s instructions for use

a

anti-Fy Normally clear coloured Fy(a+b+) 4 Fy(a-) 4 Fy(a+b+) 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

b

anti-Fy Normally clear coloured Fy(a+b+) 4 Fy(b-) 4 Fy(atb+) 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-Jk® Normally clear coloured Jk(a+b+) 4 Jk(a-) 4 Jk(a+b+) 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-Jk® Normally clear coloured Jk(a+b+) 4 Jk(b—) 4 Jk(a+b+) 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-S Normally clear coloured S+s—, S+s+, S—s+ S+s+ 4 S—s+ 4 S+s+ 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use
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anti-s Normally clear coloured S+s+ 4 S+s— 4 Sts+ 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-M Normally clear coloured M-N+ He+ M+N+ 4 M-N+ 4 M+N+ 2

Potency titre greater than «2»4 vs
by techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-N Normally clear coloured M+N+ 4 M+N- 4 M+N+ 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-P1 Normally clear coloured P1+ strong 4 P1- 4 P1+ 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

P1+ weak 4

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-Le® Normally clear coloured Le(a+b-) 4 Le(a-) 4 Le(a+) 2

Potency titre greater than 4 vs by
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

anti-Le® Normally clear coloured AB AB 4 Le(b-) 4 Le(b+) 2

Potency titre greater than 4 vs by Le(a—b+) Le(a—b+)
techniques detailed in the
manufacturer’s instructions for use

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

«'Other’ Normally clear coloured. Potency Heterozygous 4 Antigen 4 Heterozygous 2»
titre greater than 2 vs by positive negative positive
techniques detailed in the

manufacturer’s instructions for use.

Should detect variants and
subgroups as detailed in the
manufacturer’s instructions for use

* For reagents where reactivity against the antigen is claimed

«For batch acceptance testing the user must ensure that the typing reagent reacts with the weakest available antigen
expressing cells (refer to batch release positive reactors in table 11.3) and does not produce false positives with cells
negative for the antigen.»

11.2.2: Anti-human globulin reagents

11.2.2.1: Introduction

Monoclonal antibodies have been developed which necessitate revision of the optimal composition of anti-human globulin
reagents. For example, because of the limitations imposed by the presence of C3d on normal red cells, particularly in stored
blood, conventional polyclonal anti-complement reagents rely on anti-C3c to detect in vitro bound complement and limited
amounts of anti-C3d to detect in vivo bound complement. However, some monoclonal IgM anti-C3d reagents can be used
at concentrations adequate to detect both in vitro and in vivo bound complement without causing unwanted positive reactions
with normal red cells and fresh, inert, group-compatible serum in routine tests.
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11.2.2.2: General requirements
e anti-IgG is the essential component since the majority of red cell alloantibodies are non-complement binding IgG.
e anti-complement should be present in reagents recommended for use with serum test samples.

e anti-light chain activity is desirable in reagents recommended for use with plasma test samples in order to detect
IgM antibodies at levels unable to be detected in direct agglutination tests, especially with washed red cells.

e anti-C4d must be avoided. It is accepted that very low titres of anti-C4c may occur in reagents of animal origin.

e Reagents should be tested for the presence of heterospecific antibodies which can cause haemolysis or
agglutination of unsensitised red cells in the indirect antiglobulin test and for the presence of unwanted positive
reactions.

11.2.2.3: Performance evaluation
Performance evaluation should be undertaken in accordance with:

e BS EN 13612:2002 Performance Evaluation of In Vitro Diagnostic Medical Devices.

e Reagents listed in Annex I, List A, of the EU In Vitro Diagnostic Medical Devices Directive must also comply with
the Common Technical Specifications for In Vitro Diagnostic Medical Devices (2009/108/EC).

Stability testing should be performed in accordance with:
e BS EN «ISO 23640 In vitro diagnostic medical devices. Evaluation of stability of in vitro diagnostic reagents.»
2640:2002 Stability Tosti f In \Vitro. Di o R '
11.2.2.4: Batch release testing requirements
Specificity testing
Tests for IgM or IgG red cell heterospecific antibodies

o Heterospecific antibodies can cause haemolysis or agglutination of unsensitised red cells in the indirect antiglobulin
test. Details of tests for heterospecific antibodies are outlined in section 11.4.

Requirements

e The anti-human globulin reagent should not agglutinate or haemolyse washed unsensitised red cells from two
individuals of group A1 RhD positive, two individuals of group B RhD positive and two individuals of group O RhD
positive, whether or not treated with proteolytic enzyme (e.g. papain, bromelin or ficin).

Tests for unwanted positive reactions

e These test for excess anti-C3d and anti-C3c, which can cause unwanted positive reactions in the indirect
antiglobulin test, and for the presence of any undesirable antibodies in the reagent. Details of tests are outlined in
section 11.4.

Requirements
e All reactions should be negative on macroscopic examination.
anti-lgG potency: polyspecific anti-human globulin and anti-lgG reagents for use in tube or microplate techniques

The anti-human globulin reference reagent should be tested in parallel with the test reagent, each being titrated against red
cells sensitised with potent IgG anti-D antibody.

Requirements

e The potency titre of the test anti-human globulin or anti-IgG reagent should be at least equal to that of the reference
reagent.

Potency tests

anti-lgG potency by chequerboard titration studies with red cells sensitised with weak IgG antibodies (anti-D, anti-K
and anti-Fy?)
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e Test anti-human globulin or anti-IgG reagents against a selection of weak antibodies to determine the optimum
potency. Antibody preparations should not be diluted and the use of single-donor antibody preparations is
preferred. Antibodies should include:

o an IgG anti-D to give an anti-human globulin potency titre of 8—32 using a pool of group O R1r red cells
from four individuals

o an IgG to give an anti-human globulin potency titre of 8—32 using K+k+ red cells

o an IgG anti-Fy?, to give an anti-human globulin potency titre of 8—32 using Fy(a+b+) red cells.
Details of tests are outlined in section 11.4.
Requirements

e The anti-human globulin reagent or anti-lgG reagent is satisfactory if the reaction grade at all dilutions attains or
exceeds that of the reference reagent without significant prozone, against red cells sensitised with all dilutions of
the anti-D, anti-K and anti-Fy2. In this context, a significant prozone is more than one grade difference between the
reaction of the anti-human globulin reagent undiluted and 1 in 2.

anti-complement potency; polyspecific anti-human globulin reagents for use in tube tests

e Test anti-human globulin or anti-complement reagents against a selection of complement-coated red cells to
determine the optimum potency. C3 and C4 complement-coated red cells should be prepared as described in
section 11.4. In addition, anti-complement activity may be evaluated by tests with complement-fixing antibodies,
such as anti-Jka.

Requirements
e The anti-human globulin reagent should have an anti-C4c titre of 1 in 2 or less.
e The anti-human globulin reagent should not affect a macroscopic reaction with EC4d red cells.
e The reagent should attain the potency titre of the reference reagent.

e Conventional (polyclonal) anti-human globulin or anti-human globulin containing monoclonal IgG anti-C3d that
attain adequate reactivity with an optimal incubation period different from that recommended for the detection of
IgG antibody, should state in the instructions for use the appropriate incubation period required for the optimum
detection of red cell bound C3c/d complement components.

Tests for unwanted positive reactions

e These test for excess anti-C3d and anti-C3c, which can cause unwanted positive reactions in the indirect
antiglobulin test, and for the presence of any undesirable antibodies in the reagent. Details of tests are outlined in
section 11.4.

e All test results should be negative as defined by the manufacturer in the ‘instructions for use’.
Instructions for use

The instructions for use for anti-human globulin reagents used in tube and microplate tests should also include a statement
that:

¢ Inadequate washing of red cells in the anti-human globulin test may result in neutralisation of the anti-human
globulin reagent.

e Following completion of the wash phase in the anti-human globulin test, excess residual saline may dilute the anti-
human globulin reagent, when added, beyond that in the manufacturer's assessment.

¢ No single test is capable of detecting all clinically significant antibodies.

e For each batch of antibody screening being undertaken by an anti-human globulin test, a positive and negative
control should be included. The positive control should be a weak anti-D (not more than 0.1 IU/mL); the negative
control an inert serum, tested against the antibody screening cells being used.
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11.2.3: Reagent red cells

11.2.3.1: Introduction

Reagent red cells prepared from human blood are essential in ensuring safe transfusion practice. They are used in the
determination of ABO blood groups, in the control of blood grouping reagents and of the anti-human globulin technique, and
in the detection and identification of «atypical» irregutar red cell alloantibodies.

11.2.3.2: General guidelines for reagent red cell manufacture

e When testing reagent red cells, in order to confirm the presence or absence of antigens listed in the antigen profile,
a sample from each individual should «be tested whenever possible, with a minimum of two antisera for each

specificity prepared from different donors/cell lines.» have-the-phenotype-contirmed-eitherby-duplicatetesting-on

o «Where such testing produces conflicting results, repeat and further testing with at least one additional example of
the relevant antibody(ies) should be undertaken to confirm the antigenic status of that cell.

e  Where such testing has been performed with only one example of any blood grouping reagent, this information
should be stated in the antigen profile included within the package insert.»

e Reagent red cells should be shown not to produce unwanted positive reactions by the methods recommended for
use by the manufacturer.

o Except for IgG-sensitised and C3-sensitised red cells, reagent red cells should be negative in the direct anti-human
globulin technique with anti-IlgG;-anti-cemplement and polyspecific anti-human globulin reagents.

e  With the exception of umbilical cord blood, «alloabsorption and quantification cells,» red cells used to test a patient’s
samples for «atypical» ireguar antibodies should not be pooled.

e Reagent red cells should be processed by a method and suspended in a medium that consistently ensures stability
of the antigens specified in the antigen profile included within the package insert.

e «With the exception of controls for automated systems representing whole blood,» all red cell reagents should be
free of ABH-specific blood group substances and blood group antibodies, including anti-A and anti-B, demonstrable
by the manufacturer’'s recommended methods of use

e  The method of manufacture should ensure that white cells are removed from donations of red cells before the white
cells lyse and release enzymes, which may adversely affect the properties of the red cells.
11.2.3.3: Immediate container label and«/or» instructions for use sheet
The immediate container and instructions for use sheet for reagent red cells should also meet the following criteria:
e Include «a» the statement «regarding the use of» ‘pooled cells’, if cells are prepared from pooled material.

o  Where reagent red cells are intended for use in ABO grouping or control of ABO or D blood grouping reagents,
only the ABO and D group need be stated.

e When the reagent red cells are a multi-container product such as a red cell panel, the label on the immediate
containers and packaging should be assigned the same identifying batch reference and carry a number or symbol
to distinguish one container from another. This number or symbol should also appear in the antigenic profile.

e The date of expiry of reagent red cells should be stated on the antigenic profile.

e  Where reagent red cells are provided suspended in preservative medium, the components of the medium should
be stated in the instructions for use.

e The concentration and limits of the red cell suspension {e-g—3-+0-2%) should be stated in the instructions for use.

e For enzyme-treated reagent red cells, information should be given in the instructions for use concerning those
antigens which are rendered inactive or less active by the enzyme treatment used.
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11.2.3.4: Reagent red cells for use in ABO and RhD grouping
e Reagent red cells should be groups A1 and B. In addition, A28 or O red cells may be included.

e Atleast one of the set should be RhD positive and one RhD negative.

11.2.3.5: Reagent red cells for use in antibody screening

The detection of «atypical» #regtar antibodies in the serum of a patient is of greater clinical significance than if such
antibodies are detected in blood donors. Reagent red cells of a lesser specification may be used when performing antibody
screening tests on blood donor samples.

In general the following should apply:

e Reagent red cells for use in antibody screening should be confirmed as group O by an ABO blood grouping
procedure that is capable of demonstrating the Ax phenotype.

o Where practicable, reagent red cells known to express antigens having a frequency of less than 1% in the general
population of the UK should not be included in reagent red cells for antibody screening.

e Where practicable, red cells from individuals known consistently to effect troublesome reactions with HLA
antibodies should not be used as reagent red cells for antibody screening «of patients».
11.2.3.6: Reagent red cells for use in antibody screening of patient samples
e As a minimum the following antigens should be expressed on the reagent red cells for antibody screening:
C,c,D,E, e, K, k, Fy2, Fy®, Jk&, Jk®, S, s, M, N, P1, Le? and Le".

e As a minimum, reagent red cells from two individuals should be provided. These red cells should not be pooled.
One reagent red cell should be R2Rz; the other R1R1 (or R1"R1).

e  Apparent homozygous expression of the following antigens is desirable:

Fya, Fy°, Jk&, JK°, S and s.

«11.2.3.7: Reagent red cells for use in antibody screening of patient samples who have received prophylactic anti-D

e For pregnant patients who have received prophylactic anti-D, as a minimum the following antigens should be
expressed:

c, e, K, k, Fya Fyb, Jka, Jkb, S, s, M, N, P1, Le? and Le".
e The cells must be RhD negative
e As a minimum, reagent red cells from two individuals should be provided. These cells should not be pooled.
e Apparent homozygous expression of the following antigens is desirable:

Fy2, Fy?, Jka, Jk°, Sand s

These cells cannot be used in place of standard antibody screening cells (see 11.2.3.5 and 11.2.3.6).»

«11.2.3.8» 11-2.3.7: Reagent red cells for use in antibody screening of donor samples
¢ Reagentred cells may be:
o provided unpooled from a minimum of two individuals
OR
o as a pool of red cells in equal proportions from no more than two donors
OR

o red cells from a single donor.
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Pooled reagent red cells for antibody screening should be used only for testing samples from blood donors, not
samples from patients.

As a minimum the following antigens should be expressed:
D, C,c, E, eand K.

«To enhance the antigens of these screening cells they may be treated by proteolytic enzymes.»

«11.2.3.9» 11.2.3.8: Reagent red cells for use in antibody identification

Reagent red cells for use in the identification of «atypical» irregular antibodies should be confirmed as group O by
an ABO blood grouping procedure which is capable of demonstrating the Ax phenotype.

Where practicable, red cells from individuals known consistently to effect troublesome reactions with HLA
antibodies should not be used in reagent red cells for antibody identification.

The antigen profile of reagent red cells for antibody identification should permit the identification of frequently
encountered antibodies (e.g. anti-D, anti-E, anti-K and anti-Fya), and of commonly encountered alloantibody
mixtures (e.g. anti-D+K).

A red cell antibody identification panel comprises cells from eight or more individuals which should between them
express the following antigens:

C,C% c,D, E, e, K, k, Kp?, Fy?, Fyb, Jk?, Jkb, S, s, Le?, LeP, M, N, P1 and Lua.

Red cells from one individual should be R1R1 and from another R1“R1 and between them should express the
antigens:

K, k, Fy3, Fy®, Jka, JkP, S and s.
Red cells from one individual should be R2Rz2, another r’r and those from another r'r.

Red cells from a minimum of three individuals should lack the Rh antigens C, E and D. One of these three
individuals should be K positive. Between them, red cells from these individuals should exhibit apparent
homozygous expression of the antigens:

c, k, Fy?, FyP, Jk3, Jk°, S and s.

«11.2.3.10» 11-2.3.9: Reagent red cells (IgG-coated) for use in the control of the anti-human globulin technique

To ensure that the anti-IgG activity in negative antiglobulin tests has not been fully or partially neutralised, control
red cells ‘sensitised’ with IgG antibody are added to negative tests.

Group O RhD positive red cells are sensitised with sufficient anti-D to render an indirect antiglobulin test negative
when a volume of these sensitised red cells and a volume of serum diluted 1 in 1000 are added, but remains
positive if a volume of saline instead of diluted serum is added.

«11.2.3.11: Reagent red cells for use in antibody in antibody strength determination (other than anti-D and anti-c)

Reagent red cells for use in the identification of atypical antibodies should be confirmed as group O by an ABO blood
grouping procedure which is capable of demonstrating the Ax phenotype.

As a minimum, reagent red cells from two individuals should be provided

These red cells should not be pooled

One D+ C+ E+ c- e+ (R1Rz)

One D+ C+ E+ c+ e+ (R1R2)

Between them will show heterozygous expression of the following antigens: M, N, S, s, K, k, Fy2, Fy®, Jk? and Jk°

They will be negative for Wr2
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11.2.3.12: Reagent red cells for use in patients with pan-reactive autoantibodies to determine the presence of
underlying alloantibodies

Reagent red cells
e may be provided un-pooled OR as a pool of red cells from more than one donor
e should be selected to ensure the ID of underlying clinically significant antibodies to the following specificities;
C,C% ¢, D, E, K, Fy?, Fy®, Jk3, Jk°, S, s, M, N
e an Rz2R2 cell may be included to exclude the presence of an underlying allo anti-e in e negative patients
e Rh(D,C,E,c,e),K, Jk?and Jk° phenotypes must be provided for the users as a minimum.
e The cells may be enzyme treated which would result in them being negative for the following red cell antigens:

M, N, S, s, Fy2 and Fy

11.2.3.13: Reagent red cells for quantification of anti-D and anti-c antibody strength

Reagent red cells for use in quantification techniques should be confirmed as group O by an ABO blood grouping procedure
which is capable of demonstrating the Ax phenotype.

Reagent red cells
e may be provided unpooled OR as a pool of red cells from more than one donor
e For anti-D quantification have the following phenotype: D+ C+ E— c— e+ (R1R1)
e  For anti-c quantification have the following phenotype: D— C— E- c+ e+ (rr)
e The cells should be negative for C" and K antigens

e The cells should be enzyme treated to enhance the antibody-antigen reaction»

«11.2.3.14» 11-2.3-10: Other reagent red cells
These reagent red cells should be manufactured in accordance with the «general» relevant guidelines «in section 11.2.3.2.»
ohboues

11.2.4: Miscellaneous reagents

11.2.4.1: Fetal calf serum and bovine serum albumin

When used in the formulation of reagents, fetal calf serum and bovine serum albumin should be obtained from a closed herd
in the female line since 1980, in which no animal has been clinically suspected of having bovine spongiform encephalopathy
(BSE), and which has not been fed rations containing ruminant-derived protein during that period.

Bovine albumin, usually supplied as a 20% or 30% solution, can be used as a constituent of a diluent for use in automated
blood grouping antibody detection machines, for antibody quantification or as a potentiator in antisera, monoclonal reagents
and anti-human globulin. When diluted and used in the system prescribed it should not cause:

e red cells to become T/Tk etc. transformed
e inhibition of antigen:antibody reactions

e false-positive reactions or rouleaux.

11.2.4.2: Proteolytic enzyme preparations

The activity of each batch of proteolytic enzyme should be assessed to ensure batch-to-batch consistency using a
biochemical assay (e.g. azo-albumin technique).?
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For manual antibody detection techniques, red blood cells treated with the enzyme should achieve activity comparable to
that of the reference enzyme preparation 92/658 «used with an anti-D of 2.5 to 3.5 IlU/mL.» and-asseciatedreference-anti-
D-91/562:

For automated antibody detection techniques for patient pre-transfusion samples red blood cells treated with the enzyme
should readily detect a weak anti-D of no more than 0.1 IU/mL (e.g. NIBSC anti-D standard for assessing operator and test
performance as described at «www.nibsc.org» wwwnibsc-ac-tik).

For automated antibody detection techniques for donation testing the red blood cells treated with the enzyme should readily
detect a weak anti-D of 0.5 lU/mL.

11.2.4.3: Water

The quality of water used in the production of a reagent should be adequate for that reagent. lonic and non-ionic
contaminants of water may interfere with components of reagents or may result in a conductivity or osmolality other than
that intended. Water should have a conductivity of 1.0 uS/cm or less or a resistivity of 1.0 Mohm/cm or greater.

11.2.4.4: Saline

Saline is an isotonic solution containing 8.5 to 9.0 g/L NaCl (0.145-0.154 M) and should contain sufficient buffer to maintain
pH 7.0 £0.2 at 22 +1°C during its shelf life.

11.2.4.5: Low ionic strength solution

The term low ionic strength solution (LISS) should not be used to denote a low ionic strength formulation other than that
described by Moore and Mollison.® LISS should not be used in place of preparations designed for a particular technology.
LISS has the following properties:

e pHB6.5-7.0at22+1°C
e conductivity 3.4—4.0 mS/cm
e osmolality 285-305 mOsmol/kg.

The reactions obtained by an indirect antiglobulin test (IAT) with a weak anti-D and D positive cells suspended in LISS
should be equal to, or better than, those obtained with the same cells suspended in saline and incubated at 37°C for 15
minutes.

11.2.4.6: Weak antibodies for use as controls in antibody «investigation» deteetion techniques

Weak antibodies, such as anti-D, -K, -Fy? can be used to control antibody «investigation» detection techniques using indirect
antiglobulin methods.

To act as a wash control the weak anti-D positive control could be diluted in serum or plasma. If the diluent is saline/bovine
serum albumin, the control test could be positive, even though the cell washing was sub-optimal and this should be noted
in the package insert.

These weak antibodies should:

e when used undiluted give a grade 2—4 reaction with red cells with homozygous antigen expression and have a
mean IAT titre of 4 with the same cells.

For weak anti-D the antibody activity should be expressed in IU/mL.
«11.2.4.7: Antibodies and cells representative of patient samples i.e. whole blood controls to control automated
systems
As a minimum two vials containing red cells and plasma combined:
e One sample to be RhD positive, the other RhD negative with anti-D in the RhD negative plasma
e Red cells of the same ABO/D group may be pooled

e The red cells must give an unequivocal positive reaction with the appropriate ABO/Rh D grouping reagents
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e  One sample will contain anti-K or other non-Rh antibody (the red cells for this sample must be antigen negative for
the corresponding antibody)

e Anti-D and anti-K (or other non-Rh antibody) must give an unequivocal positive reaction with antigen positive red
cells by IAT at 37°C

e The plasma component of the whole blood controls should be free of other blood group antibodies unless stated
in the instructions for use
11.2.4.8: AB Serum
The reagent should be
e prepared from a pool of human group AB plasma or serum
e |AT antibody screen negative
e Negative for rouleaux inducing properties by direct agglutination at room temperature and by IAT and enzyme
techniques at 37°C
11.2.4.9 Dithiothreitol (DTT)
DTT can be used to alter the red cell membrane and/ or reduce the disulphide bonds of IgM molecules and can be supplied
at different concentrations to treat red cells and plasma samples or reagents.
11.2.4.10 Reagents for use in assessing the amount of D positive red cells in a suspected fetomaternal haemorrhage
(FMH) by flow cytometry
Fluorescently labelled monoclonal antibodies used as a group of reagents to accurately determine the size of an RhD
positive fetal bleed in an RhD negative person.

11.3: Reference preparations

11.3.1: Introduction

One of the major «regulatory requirements» 6 v
Devices is a requirement for traceability to reference materlals of hlgher order In the case of blood grouplng reagents—wmeh
come-under-Annext-of the-Directive; there are several national and international reference preparations already available
to manufacturers to ensure adequate potency of anti-A, anti-B and anti-D grouping reagents and the potency and/or
performance of a number of other serology reagents or procedures;forcompliance-with-the-Directive-and-the-Guidelinesfor
the-Blood-Transtusion-Services-inthe-United-Kingdom.

As batch identifiers may change during the lifetime of these guidelines please refer to www.nibsc.org for guidance.

11.3.2: International Standards for minimum potency of anti-A and anti-B blood grouping reagents

These anti-A and anti-B preparations are the lyophilised residues of culture supernatants from murine monoclonal
hybridomas BRIC 131 and ES4 respectively. The preparations, when reconstituted and diluted according to the supplied
instructions, define the minimum acceptable potency of manufactured anti-A, anti-B, anti-A,B and anti-A+B blood grouping
reagents, i.e. the titre of the grouping reagent should be at least equal to that of the appropriate minimum potency reference
preparation.

11.3.3: International Standard for minimum potency of anti-D blood grouping reagents for use in direct tests

This preparation is the lyophilised residue of culture supernatant from a human-murine monoclonal heterohybridoma
secreting an IgM anti-D (RUM-1). When reconstituted and diluted according to the supplied instructions, this material defines
the minimum acceptable potency of anti-D grouping reagents in direct tube tests, i.e. the titre of the grouping reagent should
be at least equal to that of the minimum potency reference preparation in tube tests using unmodified red cells and without
additional agents.
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11.3.4: International Council for Standardization in Hematology/International Society of Blood Transfusion
(ICSH/ISBT) reference preparations for papain and anti-D

The intended use of these preparations is to ensure adequate sensitivity combined with freedom from false-positive reactions
associated with some manufacturers’ enzyme preparations and techniques. The recommended procedure is to test the
papain reference material in conjunction with «a suitable anti-D preparation of 2.5 to 3.5 IU/mL» the-anti-D—for-use—with
papain-standard’ using a titration series for sensitivity, and a series of inert sera for false-positive reactions, according to the
specified two-stage reference method in the product insert and to compare the titration scores with those obtained from
testing the manufacturer’'s enzyme preparation in its recommended technique with the anti-D reference preparation and the
inert sera.

«11.3.5» 11:3-6: UKBTS/NIBSC anti-D reference preparation for assuring operator and test performance

The current preparation («98/540» 087/304) consists of lyophilised human plasma with a reconstituted anti-D potency of
«1.8» 40 IU/mL. At 1 in «20» 40 dilution, it is intended to be used to assure the efficacy of red cell washing prior to the
addition of an antiglobulin reagent. At 1 in «40» 20 dilution, it is intended to be used in intra-laboratory monitoring to assess
test operator variability in the detection of weak, macroscopic agglutination in the spin-tube antiglobulin test «or equivalent
reaction grades using automated methods».

11.4: Recommended serological techniques for reagent testing
1.4.1: Potency titrations

11.4.1.1: Introduction

The use of a semi-automatic pipette is recommended; one volume being in the order of 40 uL. A separate pipette tip should
be used for each reagent.

If the reagent is formulated with a medium to enhance its reactivity then the diluent for the determination of the potency titre
should be a formulation identical to the reagent but with antibody protein replaced by non-antibody protein, e.g. fetal calf
serum or bovine serum albumin. Otherwise, dilutions may be prepared in saline containing a final concentration of 20 g/L
bovine serum albumin that has not been deliberately polymerised or otherwise potentiated.

Beginning with the undiluted blood grouping reagent, doubling dilutions (1in 2, 1in 4, 1 in 8 etc.) should be prepared. When
preparing doubling dilutions, after the addition of the reagent or diluted reagent to an equal volume of the diluent, the tip of
the pipette is emptied and blotted before the dilution is mixed and a volume transferred to prepare the subsequent dilution.

The potency titre is the reciprocal of the highest dilution of the reagent that effects a grade 2 reaction using «tube and
microplate or a grade 1 endpoint in column agglutination technologies.» therequired-technigque:

The dilution caused by the addition of the cell suspension should not be considered in determining the potency titre.

11.4.1.2: Potency test methods for manual and microplate blood grouping reagents
Manual method — direct test

e Add one volume of each dilution of the reagent to a separate tube.

e Add one volume of 2—3% test red cell suspension to each tube.

e  Mix thoroughly and incubate for the appropriate temperature and duration.

e Centrifuge and determine the reaction grade.
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Manual method — indirect anti-human globulin test
e Add two volumes of each dilution of the reagent to a separate tube.

e Add one volume of 2-3% test red cell suspension in saline, or two volumes of 1.5-2% test red cell suspension in
LISS.

e Mix thoroughly and incubate at 37°C for 45 minutes if the red cells are suspended in saline, or for 15 minutes if
suspended in LISS.

e  Wash the red cells four times.

e Add two volumes of anti-human globulin reagent to the button of test red cells. Mix. Centrifuge and determine the
reaction grade.

Microplate method
Equipment
¢ Rigid polystyrene microplates with ‘U’-shaped wells.
e  Centrifuge with microplate carriers having a radius of at least 10 cm.
e  Microplate shaker.
e Concave microplate reading mirror or automated plate reader.
e Red cells for microplate use, bromelin-treated if required.
Method

e Using a microplate, add one volume (25-50 pL) of each dilution of the reagent to one volume of 2-3% test red
cells.

¢ Mix the contents of the wells using a microplate shaker. Incubate at 19-25°C for 15 minutes.

e Centrifuge the microplate at 100g for 40 seconds. Gently dislodge the red cells from the bottom of the wells using
a microplate shaker.

o Determine the reaction grade using a concave mirror or automatic plate reader.

11.4.1.3: Avidity determination

e Mix over an oval area of approximately 20 mm x 40 mm on a glass slide, one volume of the undiluted reagent and
one volume of a 30—45% red cell suspension in allogeneic serum or ABO group-compatible plasma.

e Maintain the slide at the recommended temperature for a slide test. If a range of incubation temperatures is given,
for those blood grouping reagents where the antibody-antigen reaction is favoured by a colder temperature, the
higher temperature should be used; for other blood grouping reagents, the lower temperature should be used.

e Determine the time from mixing at which macroscopic agglutination first appears and record the reaction grade at
1 minute.
11.4.1.4: Test used in performance evaluation and batch release testing of anti-human globulin
Tests for IgM and IgG red cell heterospecific antibodies

e These test for heterospecific antibodies which can cause haemolysis or agglutination of unsensitised red cells in
the indirect antiglobulin test.

Method
e Divide 12 test tubes into two sets of six.

e Into each of the first set of tubes, add one volume of washed 2—-3% untreated red cells in saline from two group A1
RhD positive, two group B RhD positive and two group O RhD positive individuals.
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¢ Into each of the second set of tubes add one volume of washed 2—3% enzyme-treated red cells (papain, bromelin
or ficin) in saline from the same group A1 RhD positive, group B RhD positive and group O RhD positive individuals.

e Add two volumes of the anti-human globulin reagent, as intended to be supplied for use, to each test tube. Mix
thoroughly. Incubate the reactants for five minutes at 19-25°C.

e  Centrifuge the tubes.
e Determine the reaction grade.
Control of enzyme treatment

e Weak IgG anti-D known to be reactive with enzyme-treated red cells should effect a positive reaction with each
washed, enzyme-treated, red cell sample by the following method:

e To separate tubes, add one volume of the weak IgG anti-D to one volume of each of the washed, 2—3% suspension
of enzyme-treated, RhD positive red cell samples. Mix thoroughly. Incubate for five minutes at 37°C. Centrifuge
the tubes. Determine the reaction grade.

e The weak anti-D used for this purpose must be absorbed to remove anti-A or anti-B.
e Each of the enzyme-treated RhD positive red cell samples should be agglutinated by the weak IgG anti-D.
Tests for unwanted positive reactions

These test for excess anti-C3d and anti-C3c, which can cause unwanted positive reactions in the indirect antiglobulin test,
and for the presence of any undesirable antibodies in the reagent.

Method for preparation of the red cell suspensions from segmented bleed line samples

e Select integral segment lines from two packs of group A1, two packs of group B and two packs of group O blood
stored at 2-6°C for at least 10 days.

e Wash each of the red cell samples with saline sufficient to remove serologically reactive traces of plasma.
e Prepare suspensions of each red cell sample as 2-3% in saline and as 1.5-2% in LISS.
Incubation of red cells and fresh group-compatible serum

e Each of the six red cell samples described above is tested as a saline and a LISS suspension with a different,
fresh, group-compatible serum.

e For each anti-human globulin reagent to be assessed, prepare two sets of six tubes.

e To the first tube of the first set of six tubes and the first tube of the second set of six tubes, add 1 mL of a fresh,
single-donor group-compatible serum. Add 1 mL of a second fresh, single-donor group-compatible serum to the
second tube of each set, and so on for the six different, fresh, group-compatible sera.

e To the first tube of the first set of six tubes, add 0.5 mL of a red cell sample as a 2—-3% suspension in saline. Add
1 mL of the same red cell sample as a 1.5-2% suspension in LISS to the first tube of the second set of six tubes.
Add 0.5 mL of the second red cell sample as a 2-3% suspension in saline to the second tube of the first set of
tubes and 1 mL of the same red cell sample as a 1.5—-2% suspension in LISS to the second tube of the second set
of tubes, and so on for each of the six different, red cell samples.

e Incubate the first set of tubes (saline suspended red cell samples) for 45 minutes at 37°C. Incubate the second set
of tubes (LISS suspended red cell samples) for 15 minutes at 37°C.

e Wash the red cell samples with saline sufficient to remove serologically reactive traces of serum. Resuspend the
red cells to 2—3% in saline.

Tests with anti-human globulin reagents

e For each anti-human globulin reagent, prepare two sets of six tubes. To each of the first set of six tubes, add in
sequence one volume of the 2—-3% suspension of washed red cells from the saline test above.

e To each of the second set of six tubes, add in sequence one volume of the washed 2-3% suspension of washed
red cells from the LISS tests above.
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e Add two volumes of undiluted anti-human globulin, as supplied for use, to each of the 12 tubes. Mix thoroughly.
e Centrifuge the tubes.
e Determine the reaction grade.

anti-lgG potency: polyspecific anti-human globulin and anti-IgG reagents for use in tube or microplate techniques

The anti-IgG reference reagent (see section 11.3.5) should be tested in parallel with the test reagent, each being titrated
against red cells sensitised with potent IgG anti-D antibody.

Method
Test cells

e A 2-3% suspension in saline of washed pooled group O Rir red cells is prepared from four individuals.
anti-D

e anti-D suitable for use in this application should have a potency titre of greater than 512.

e To 4 mL of the potent IgG anti-D add 2 mL of the 2-3% suspension of pooled group O Rir red cells.

e Mix and incubate at 37°C for 45 minutes.

e Wash the red cell sample with saline sufficient to remove serologically reactive traces of serum. Prepare
suspensions of each red cell sample as 2—3% in saline.

Technique

e Prepare 1 mL volumes of twofold serial dilutions of the test anti-human globulin reagent and anti-IgG reference
preparation from 1 in 8 to 1 in 4096 (ten tubes).

e Prepare a set of ten tubes for each anti-human globulin reagent to be assessed.
e Place two volumes of each dilution into each of the series of ten tubes.
e Add one volume of the 2-3% suspension of pooled sensitised Rir red cells to each tube, mix and centrifuge.
o Determine the potency titre.
Controls

The washed, strongly sensitised 2—-3% suspension of Rir red cells gives a negative result when centrifuged and gives
negative results using the direct anti-human globulin technique with anti-complement (anti-C3c, anti-C3d, anti-C4c and
anti-C4d) reagents and with anti-human globulin diluent in place of the anti-human globulin reagent. (The anti-complement
specificities may be present as mixtures in one or more reagents.)

Test for anti-IgG potency by chequerboard titration studies with red cells sensitised with weak IgG antibodies (anti-D, anti-K
and anti-Fy?)

Selection of weak IgG antibody preparations

Antibody preparations should not be diluted to attain the following potency requirements. The use of single-donor antibody
preparations is preferred.

The following are selected:

e an IgG anti-D to give an anti-human globulin potency titre of 8—32 using a pool of group O Rir red cells from four
individuals

¢ an IgG anti-K containing a final concentration of 0.014M EDTA neutralised to pH 7, to give an anti-human globulin
potency titre of 8—32 using Kk red cells

¢ anlgG anti-Fya containing a final concentration of 0.014M EDTA neutralised to pH 7, to give an anti-human globulin
potency titre of 8-32 using Fy(a+b+) red cells.
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Test cells

Prepare 10 mL of a 2-3% suspension of washed Rir red cells pooled in equal proportions from four individuals. Similarly,
prepare 10 mL of a 2-3% suspension of washed K+k+ red cells and 10 mL of a 2—3% suspension of washed Fy(a+b+) red
cells.

Sensitisation of test cells
anti-D

e Using a set of five containers each of 20 mL to 25 mL volume, prepare 4 mL volumes of serial twofold dilutions of
the anti-D from undiluted to 1 in 16.

e Add 2 mL of the 2-3% suspension of pooled R1r red cells in saline to each container. Mix and incubate at 37°C for
45 minutes.

e Wash the red cells four times with 20 mL volumes of saline at each wash and remove the last supernatant.
e Add 2 mL of saline to the packed washed red cells to prepare the 2—3% suspensions of sensitised red cells.
anti-K
As above, but using the anti-K with the K+k+ red cells.
anti-Fy?
As above, but using the anti-Fy?, with the Fy(a+b+) red cells.
Preparation of anti-IlgG and/or anti-human globulin dilutions

For each anti-IgG and/or anti-human globulin under test and the anti-lgG reference preparation, prepare 2 mL volumes of
twofold serial dilutions from undiluted, that is as supplied for use, to 1 in 16.

Test method for anti-lgG or antiglobulin potency by chequerboard titration
anti-D sensitised red cells
e Prepare five sets of five tubes for each anti-human globulin reagent under test and the anti-IgG reference reagent.

e Place two volumes of the anti-human globulin reagent, undiluted to 1 in 16, in the appropriate tubes for each of the
five sets of five tubes.

e Using the 2—-3% suspension of red cells sensitised with the undiluted anti-D for the first set of five tubes, the 2—-3%
suspension of red cells sensitised with the anti-D diluted 1 in 2 for the second set of five tubes, and so on, finishing
with the 2-3% suspension of red cells sensitised using the anti-D diluted 1 in 16 for the fifth set of five tubes, add
one volume of the washed red cells to each of the sets of anti-human globulin dilutions (see Table 11.4).

e  Mix thoroughly. Centrifuge the tubes, appropriately.

o Determine the reaction grade.

Table 11.4 Chequerboard test format

set anti-D used to coat Dilution of anti-human globulin reagent
red cells N 2 4 8 16
1 Undiluted
2 1in2
& 1in4
4 1in 8
5 1in 16
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anti-K sensitised red cells

As above, but using the anti-K sensitised K+k+ cells.
anti-Fy? sensitised red cells

As above, but using the anti-Fy? sensitised Fy(a+b+) cells.
Controls

The unwashed 2-3% red cell suspensions sensitised with the undiluted anti-D, anti-K and anti-Fy? give negative results in
a spin-tube test. The washed sensitised cells should not react with the diluent or the anti-complement components of the
anti-human globulin reagents.

Test for anti-complement potency; polyspecific anti-human globulin reagents for use in tube tests’”
Preparation of the complement sensitised red cells

Various very low ionic strength medium techniques are used to prepare the iC3b, C4b, C3d and C4d sensitised red cells
that are necessary for the assessment of anti-complement activity.

The C3 and C4 activation states produced on red cells by the various methods are shown in Table 11.5.
As a minimum, red cell samples from two individuals are to be prepared and tested as described below.
anti-C4b potency

Method

e Prepare a set of three tubes for each anti-human globulin reagent under test.

Prepare doubling dilutions of the anti-human globulin reagent from undiluted to 1 in 4.

Place two volumes of each anti-human globulin dilution in the appropriate tubes.

Add one volume of 2-3% EC4b red cells to each tube. Mix thoroughly. Centrifuge the tubes.

Determine the reaction grade.
Controls

The EC4b cells do not react with anti-C3c, anti-C3d, anti-IgG or saline or the inert anti-human globulin diluent using the
direct anti-human globulin technique. They react with anti-C4c and anti-C4d reagents.

anti-C4d potency

Method
e Place two volumes of undiluted anti-human globulin in a tube.
e Add one volume of 2-3% EC4d red cells. Mix thoroughly. Incubate for 5 minutes at 19-25°C.
¢ Centrifuge the tubes. Determine the reaction grade.

Controls

The EC4d cells do not react with anti-C3c, anti-C3d, anti-C4c, anti-IgG or saline or the inert anti-human globulin diluent
using the direct anti-human globulin technique. The undiluted anti-human globulin does not agglutinate unsensitised red
cells that have been trypsin-treated, using the direct anti-human globulin technique.

anti-C3d potency
Method

e Prepare a set of seven tubes for each anti-human globulin under test and the anti-C3d reference reagent (see
section 11.3.5) which is tested in parallel, at the dilution for the ‘immediate test’ stated in its accompanying
instructions for use.

e Place two volumes of each anti-human globulin dilution in each of the tubes (undiluted, that is as intended to be
supplied for use, to 1 in 64).
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e Add one volume of the 2-3% EC3d/EC4d red cells to each tube. Mix thoroughly and centrifuge the tubes,
appropriately.

e Determine the reaction grade.
Controls
The EC3d/EC4d cells do not react with anti-C3c, anti-C4c, anti-IgG, saline or anti-human globulin diluent using the direct

anti-human globulin technique. They do react with anti-C3d.

Table 11.5 Complement C3 and C4 activation

Method of preparation Initial state State after trypsin treatment
Very low ionic strength medium* 37°C iC3b/C4b iC3d/C4d
Very low ionic strength medium* 37°C C3dg C3d
Very low ionic strength medium* 37°C with EDTA C4b C4d
* These media are not to be confused with low ionic strength solution (LISS)

11.5: References
«

1. Medical Devices Regulations 2002 (SI 2002 No 618, as amended). Available at www.legislation.gov.uk

2. Medicines and Healthcare products Regulatory Agency. Rules and Guidance for Pharmaceutical Manufacturers
and Distributors. London: Pharmaceutical Press.

3. The Human Tissue Act 2004. Available at www.legislation.gov.uk

4. The retention and storage of pathological records and specimens (5th edition). Guidance from The Royal College
of Pathologists and the Institute of Biomedical Science.

5. Phillips PK, Prior D, Dawes BA (1984). Modified azo-albumin technique for the assay of proteolytic enzymes for
use in blood group serology. Journal of Clinical Pathology, 37, 329-331.

6. Moore HC, Mollison PL (1976). Use of low ionic strength medium in manual tests for antibody detection.
Transfusion, 16, 291.

7. Lachmann PS, Voak D, Oldridge RG, Downie RM, Bevan PC (1983). Use of monoclonal anti-C3 antibodies to
characterise the fragments of C3 that are found on erythrocytes. Vox Sanguinis, 45, 367-372.
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Chapter 12 Donation testing (red cell immunohaematology) back to top

12.1 Scope

These specifications provide guidance on the tests required for blood donations in the UK.

12.2: General requirements
Secure and effective procedures must be in place to ensure that:
e  Specific procedures are written in the form of standard operating procedures.

e Blood donations, components and their laboratory samples are correctly identified by barcoded and eye-readable
numbers.

e Donations can be linked to their donor.

e Adonor’s record is reviewed every time he or she donates.

12.3: Samples
Samples may be ethylenediamine tetra-acetic acid (EDTA) or clotted.
Where equipment/reagent manufacturers have defined protocols for storage and preparation, then these must be followed.

In the absence of protocols or recommendations from manufacturers, then validated protocols for sample storage and
preparation must be defined.

Visual inspection to determine the suitability for testing must consider the following in relation to the equipment methods and
samples used:

e haemolysis

e lipaemia

e clots

e volume

e cell:plasma (serum) ratio

o the buffy coat layer (note: a large buffy coat layer in the sample may give rise to erroneous results).
Labels should be examined for defective labelling.

Reconciliation of all samples to be tested should be completed prior to testing.

12.4: Reagents and test kits

Acceptance testing should be performed on each batch/delivery of reagents and test kits.

Reagents and test kits should be stored and used according to the manufacturer’s instructions.

Reagents and test kits outwith these instructions must be validated.

Reagent antisera must «comply with» be-validated-and-assured-for specificity and potency as per Table 11.3.
A system of inventory control must be in place that records, as a minimum, the reagent or test kit:

lot number

expiry date
e  supplier

stock levels
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Procedures should ensure the traceability of the batch number and manufacturer of reagents and kits and, if relevant, the
serial number of equipment used to test every donation.

12.5: Equipment

Test equipment should be validated before being introduced into routine use and procedures must be in place to ensure
that test systems and equipment are able to produce consistent and valid results.

Equipment must be used, cleaned, calibrated and maintained in accordance with the manufacturer’s instructions and written
procedures. It is recognised that during maintenance procedures equipment may be compromised and therefore a protocol
for reinstatement of the equipment for routine use is required.

Any deviations from the manufacturer’s instructions should be validated and documented.
An equipment log covering the following must be readily available for all equipment:

e service contract details

e downtime

o faults

e maintenance

e calibration

e  «software version»

These logs must be retained.

12.6: Test procedure
Test procedures must:
e be validated before being introduced into routine use
e  be written in the form of standard operating procedures
e be performed in compliance with the standard operating procedures
e be monitored and reviewed
e be performed by trained«/competent» staff and the training records must be maintained

e include the recording of test results.

12.7: Reporting of results

The report must indicate the result of each and every test, by a system that provides positive sample identification.
Reporting a series of tests by an ‘assumed negative’ procedure is potentially dangerous and not acceptable.

The acceptance and release of test results will be the responsibility of designated personnel of proven proficiency.

Information must be archived.

12.8: Release of tested components

Standard procedures must ensure that blood and blood components cannot be released for issue until all the required
laboratory tests (mandatory and additional) have been completed, documented and approved within a validated system of
work. Compliance with this requirement may be achieved by the use of a computer program, or suite of programs, which
requires the input of valid and acceptable test results for all the mandatory and additional laboratory tests before permitting,
or withholding, the release of each individual unit.

Where a computer-based system has failed, compliance may be achieved by the use of a system, which requires
documented approval for the release of each unit, by a designated person.
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12.9: Laboratory test categories
Laboratory tests include the following categories:

e Mandatory tests — required as part of the criteria for release of all blood donations and components for clinical use.
Currently these are ABO and D blood grouping and irregular red cell antibody screening.

e Additional tests — undertaken in special circumstances:

o increase the safety of transfusion for susceptible patients or clinical effectiveness of specific transfusions,
e.g. by providing HbS screened red cells

o  while not required for all blood donations or components, when such tests are performed to meet a specific
need the results are an essential part of the criteria for release of that component.
12.10: Mandatory testing of blood donations
Blood groups shall be determined using reagents that comply with Chapter 11 of these guidelines.

All mandatory tests must be performed using an automated test system in the first instance (see section 12.13). Any
persistent failures may be resolved using manual methods (see section 12.14).

12.10.1: ABO blood grouping
e The ABO blood group must be determined on each blood donation.

e For a donor whose ABO blood group is unknown to the test centre (e.g. a first-time donor), the ABO blood group
must be determined by testing the plasma/serum with group A+ and B red cells. The red cells of the donation must
be tested twice with anti-A and anti-B as a minimum. The ABO group can only be accepted if the results are in
agreement.

e If the security of sampling analysis and data transfer is assured, it is sufficient to test the red cells from previously
tested donors with anti-A and anti-B once. There is no requirement to test the plasma. The ABO blood group shall
be accepted only if the results are in agreement with those of previous tests.

e Where an anti-A which detects Ax is deployed in the testing of all donations, anti-A,B is not required.

12.10.2: Quality control of ABO blood grouping
¢ Quality control procedures recommended by reagent and equipment manufacturers should be followed.
e  The following minimum test monitors are required for each batch of ABO blood grouping tests:
o anti-A, anti-B (and anti-A,B where used) must give appropriate reactions with A1, B and O cells. A2 and
A2B cells may also be used; however, where CE-marked reagents, validated as per guidelines in section
11.2 are used, they are not mandatory

o reagent red cell samples must give appropriate reactions with anti-A, anti-B (and anti-A,B where used).

12.10.3: D grouping
e The D blood group must be determined on each donation of blood.

e In the testing of donors being grouped for the first time, two anti-D blood grouping reagents should be used capable
of detecting between them DV, DV and DY' antigens. If two monoclonal anti-Ds are used, they should be from
different clones.

e Donors whose blood gives an unequivocal positive reaction with both anti-D reagents should be regarded as D
positive.

e Donors whose blood is unequivocally negative with both anti-D reagents should be regarded as D negative.

o If the results with the anti-D reagents are discordant or equivocal, the tests should be repeated. Where the D group
is in doubt it is safer to classify such donors as D positive.
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e  For known (repeat) donors one anti-D reagent, or blended reagent, that detects weak D, D"V, DY and DV' can be
used.
12.10.4: Quality control of D grouping
¢ Quality control procedures recommended by reagent and equipment manufacturers should be followed.
e  The following minimum test monitors are required for each batch of D grouping tests:

o each series of D blood grouping tests must obtain appropriate reactions with R4r red cells as a positive
and with r'r or rr red cells as a negative

o appropriate reactivity with red cell samples expressing weak D should also be assured as a minimum
during validation as indicated in section 11.2.
12.10.5: Antibody screening

Blood and blood components with antibodies of probable clinical significance may be released, as shown in Table 12.1.

12.10.5.1: Routine antibody screen

e All donations must be tested for the presence of red cell antibodies. This is achieved by testing the donor’s serum
or plasma using a validated technique capable of detecting anti-D at 0.5 IU/mL or lower.

e Reagent red cells for routine antibody screening (see 11.2.3.7) may be:
o provided from a minimum of two individual donations (not pooled); or
o as a pool of red cells in equal proportions from no more than two donations; or
o red cells from a single donation.
e As a minimum the following antigens should be expressed: D, C, c, E, e and K.
e Each batch of tests must include a test monitor of 0.5 [U/mL anti-D.
e Donations found to be reactive in the routine antibody screen should be further tested by an indirect antiglobulin
test to determine the fate of the products as specified in Table 12.1.
12.10.5.2: Antibody screen for blood for neonates

e Blood for neonatal use must be screened and found negative for antibodies by an indirect antiglobulin test,
performed using a two-cell panel expressing the following antigens as a minimum:

C,c,D,E, e, K, k, Fy2, Fyb, Jka, Jkb, S, s and M.

Table 12.1 Minimum release criteria for blood products with antibodies of probable clinical significance

Component

Antibody screen for
blood for neonates

Donation plasma sample
diluted 1 in 10

Donation plasma sample
diluted 1 in 50

For neonatal use

Negative

Not applicable

Not applicable

Red cells in SAGM

Not applicable

Not applicable

Negative

All other components

Not applicable

Negative

Not applicable

12.11: Additional testing

12.11.1: Antibody identification

e Donations found to be reactive in the routine antibody screen may be further investigated for specificity.
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12.11.2: Blood and blood components from group O donors with high titres of anti-A, anti-B and/or anti-A,B

e Red cells, platelets and fresh frozen plasma from group O donors with high titres of anti-A, anti-B and/or anti-A,B
can result in haemolytic transfusion reactions (HTRs) when given to non-group O patients. Such group O donors
are generally termed ‘high-titre group O donors’.

e Reactions are more likely to occur when:

o the serological titre of the anti-A, anti-B and/or anti-A,B in the component is high
o the plasma volume of the transfused product is high
o the blood volume of the recipient is small.

e Each Blood Establishment should have a testing and issuing policy to avoid the use of high-titre anti-A and/or anti-
B in instances where a significant adverse clinical reaction is likely. The policy should cover the following
components:

o whole blood and plasma reduced red cells (excluding red cells in additive solution)
o fresh frozen plasma

o apheresis platelet donations

o pooled platelets containing plasma from a single ‘high-titre’ group O donor

o blood/components for neonatal use, and infants under one year.

e  Where high-titre anti-A/B testing is deemed necessary, a saline agglutination test (performed as detailed in Chapter
11) should give a negative result, at a dilution of 1/128, or an equivalent dilution by other techniques.

e There should be a procedure in place to collect and review testing and patient outcome data and to implement
changes in policy in the light of continuing clinical experience with the plasma-containing blood products issued.

e Components from group O donors with ‘low titres’ of anti-A, anti-B and/or anti-A,B can cause intravascular
haemolysis in non-group O recipients if given in sufficiently large volumes.

e Itis important to recognise that, although testing for high-titre ABO antibodies in blood donors may reduce the risk
of HTR in ‘out of group transfusion’, it cannot be entirely eliminated through this route. Group O platelets can cause
HTR even when tested and labelled negative for high-titre haemolysins. They should only be used for non-group
O patients (particularly paediatric patients) as a last resort.
12.11.3: Additional phenotyping
e Red cell components should only be labelled with confirmed extended phenotypes.
e A confirmed phenotype is one where the typing has been carried out and results concur:

o in duplicate on the current donation, or

o once on the current donation and the result is in agreement with historical data from previous donations,
or

o on two previous donations from that donor.

For labelling to be carried out under the last of these conditions, the security of the donor data, testing methodology used
on each occasion and that of the historical test result data, must be assured through validation and risk assessment.

12.11.4: Quality control of additional phenotyping
e Quality control of procedures recommended by reagent and equipment manufacturers should be followed.
e  The test monitors shown in Table 12.2 are required for each batch of tests.

e  Within some test procedures reagent cross-contamination may occur. Test monitors should be selected in order to
maximise the detection of such contamination.
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Table 12.2 Test monitor red cell samples

Test monitor red cell samples
Blood grouping reagent
Positive Negative

anti-C Rir rr-or Ror «or rry»
anti-E Ror or r'’r frof Rqr «or rr»
anti-c Rirorrr RiR+

anti-e Ror or r'r R2R:

anti-K K+k+ K—k+

Other specialities Heterozygous positive Antigen negative

12.11.5: HbS screening

Unless the Blood Centre recommends that screening of donations for HbS is unnecessary, each Blood Establishment should
have a protocol in place which:

e Ensures the use of donations which are HbS screen negative for the manufacture of whole blood and red cell
components for intrauterine transfusion, neonatal exchange transfusion and for the transfusion of children and
adults with haemoglobinopathy. This protocol may be extended to further red cell products as deemed necessary
by the Blood Establishment.

Note: Where the Laboratory Information Management System (LIMS) in use allows recording of the donor's HbS status,
historical information may be used for the purposes described above, provided that the security of the donor data, testing
methodology and that of the historical test result data, has been assured through validation and risk assessment.

e Ensures confirmatory testing for donors who are found to be HbS screen test positive.

12.12: Donations found to have a positive direct antiglobulin test

Direct antiglobulin test (DAT) positive donations may be identified incidentally by testing laboratories when:
¢ the autologous/reference control is positive in ABO/RhD blood grouping
e the antibody screen is positive
e anomalies are identified in extended phenotyping tests.

Non-red cell components may be prepared and issued from DAT positive red cell donations. Red cell units may be prepared
and issued from DAT positive red cell donations provided that:

e the ABO and RhD groups are confirmed
e red cell antibodies have been excluded as per the mandatory antibody screening (see Table 12.1)
Donors who have been found incidentally to have a positive DAT at donation testing may remain as blood donors provided
they continue to pass the health screening questionnaire and have a normal haemoglobin.
12.13: Automated testing
An automated system as a minimum must accomplish the following:
e positive sample identification, reading and interpretation of results
e matching of results to sample identification
e electronic transfer of results.

There should be documented contingency plans for the breakdown or total failure of automated testing systems. Protocol
settings for automated systems must be documented and version controlled. Where possible, current versions of software
and settings for automated systems should be backed up and readily available.
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12.14: Manual testing
¢ A manual testing system is one in which the minimum automated testing criteria have not been met.
e Manual testing can be used to resolve anomalous results.
e Measures should be taken to minimise the testing batch size to avoid the potential for errors.
e Manual tests must be performed and controlled according to the manufacturer’s instructions.
e Test results must be recorded.

e There must be a secure and validated method of entering results onto the host computer. Post result entry
verification should be performed.
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Chapter 13 Patient testing (red cell immunohaematology) back to top

13.1: Scope

These specifications provide guidance on the tests required for investigations performed on patient samples in red cell
immunohaematology (RCI) laboratories in UK Blood Transfusion Centres. These include pre-transfusion and compatibility
testing, tests associated with supporting the prevention and treatment of Haemolytic Disease of the Fetus and Newborn
(HDFN), assessment of fetomaternal haemorrhage, and titration studies supporting ABO mismatched transplant.

Extended testing of blood donors other than in the above contexts is covered in Chapter 12.
It is assumed that RCI laboratories comply with the following guidelines:

e  Guideline for Blood Grouping and Antibody Testing in Pregnancy (British Committee for Standards in Haematology,
BCSH)'

e  The Specification and Use of Information Technology (IT) Systems in Blood Transfusion Practice (BCSH)?
e  Guidelines for Pre-transfusion Compatibility Procedures in Blood Transfusion Laboratories (BCSH)?
e  The Estimation of Fetomaternal Haemorrhage (BCSH)*

And also comply with:

e «UKAS Medical Laboratory accreditation (ISO15189)%»

e The Blood Safety and Quality Regulations 20058

«Participation in relevant NEQAS BTLP schemes is recommended. Exercise results should be reviewed and any findings
acted upon.»

This chapter is intended to cover practice in areas not included in published UK guidelines at the time of writing. Where
practice differs either from published guidance or this chapter, laboratory managers should formally document the reasons
for doing so and assess the associated risk.

13.2: Sample acceptance and labelling

Visual inspection to determine the suitability for testing should consider the following in relation to the equipment, methods
and samples used:

e the presence of haemolysis
e the presence of lipaemia
e the presence of an atypically large buffy coat layer
e the presence of clots in an anticoagulated sample
e alow sample volume
e an unusually high or low cell:plasma (serum) ratio.
If any of the above is identified, then this should be documented and appropriate action taken.

Any systematic variation from BCSH guidelines must be covered by a risk assessment. Tests performed on individual
samples not complying with guidelines are documented on an authorised concession.

All samples are labelled with both barcoded and eye-readable numbers.

Samples that are separated prior to referral to the laboratory (e.g. samples separated at 37°C for Paroxysmal Cold
Haemoglobinuria investigations) should be clearly labelled and signed to indicate the person separating the samples.
Accompanying documents should clearly state the nature of the samples, the person separating the samples, and the time
and date of sample separation.

transfusionguidelines.org Page 49 of 109 JPACOffice@nhsbt.nhs.uk


http://www.transfusionguidelines.org/
mailto:JPACOffice@nhsbt.nhs.uk

J PAC Joint United Kingdom (UK) Blood Transfusion and Tissue Change Notification

Transplantation Services Professional Advisory Committee No. 16 - 2023

13.3: Pre-transfusion testing

13.3.1: Resolution of anomalous grouping

ABO grouping is the most important pre-transfusion serological test performed. Fully automated ABO and D grouping
procedures have significantly improved the accuracy and security of results, and should be used wherever possible.

When anomalous ABO groups are encountered laboratory protocols should support investigation of the following findings.
Missing agglutinins in reverse grouping:

e obtain the patient’s history, and review for information which may explain missing agglutinin (e.g. age,
immunodeficiency «, previous haemopoetic stem cell transplant»)

e repeat the reverse group, increasing the sensitivity of the test, consider the use of tube techniques, lower incubation
temperature, increased plasma:cell ratio and enzyme-treated red cells.

Unexpected additional reactions in the reverse group:
¢ investigate the presence of allo- or autoantibodies active at temperatures below 37°C
e consider repeating the reverse group at 37°C
e consider repeating the reverse group using cells negative for any identified alloantibody.
Unexpected reactions in the forward or D grouping, including positive diluent control:
e check for immunoglobulin coating of the patient’s cells by performing a direct antiglobulin test (DAT)
e consider repeating tests using unpotentiated reagents in tube techniques

e consider techniques to remove or reduce immunoglobulin coating (e.g. warm wash «or use 0.2M DTT» to remove
IgM) and repeat tests with appropriate controls.

Unexpectedly weak or mixed field reactions in forward or D group:

e obtain the patient’s history, and review for information which may explain results (e.g. recent non-ABO identical
transfusion, haemopoietic cell transplant)

e consider additional investigations which may include adsorption/elution, and flow cytometry

e panels of monoclonal anti-D reagents «may be» are commercially available for the investigation of partial and weak
D phenotypes.

Genotyping is useful in resolving grouping problems, particularly weak and partial D types (see section 15.2). Genotyping
alone must not be used to determine the ABO group for use in selection of blood for transfusion. Where the patient ABO
group cannot confidently be assigned by serology, group O (high-titre negative) blood must be selected.
13.3.2: Antibody identification
In all cases of the investigation of alloantibodies laboratories should focus on:

e secure identification of alloantibodies detected

e exclusion of additional specificities to those identified

e selection of blood for transfusion (Daniels et al. 2002)”

When antibodies which cannot be identified have been detected, laboratories should consider referral to the International
Blood Group Reference Laboratory (IBGRL).

Antibody identification techniques and protocols are described in BCSH guidelines and should be adhered to. More complex
problems encountered by RCI laboratories and not covered by BCSH are considered below.
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13.3.2.1: Complex antibody mixtures
When investigating complex antibody mixtures RCI laboratories should consider:
e extended phenotyping of the patient, e.g. C, ¢, D, E, e, K, M, N, S, s, P1, Le?, Le®, Fy?, Fy®, Jka, JkP

e ifthisis «not possible» impessible due to previous transfusion or Aeawy IgG sensitisation, «blood group» genotyping
«should be considered» effers-an-alternative-source-ofinformation

e extending the range of techniques and incubation temperature to identify component antibodies

e using cells matching the patient’s phenotype/genotype to confirm the presence of multiple antibodies rather than
an antibody to a high-frequency antigen

e careful use of alloadsorption «/ autoadsorption» techniques to confirm the specificity of elements of the mixture.

13.3.2.2: Antibodies known as high-titre low-avidity (HTLA)

Antibodies traditionally known as HTLA include anti-Ch, —Rg, —Kn?, McC?, —Yk?, —Cs? and —SI2. Typically HTLA antibodies
present as reacting with most panel cells by indirect «antiglobuliny atteglebulin test (IAT) with variable strength, with or
without similar patterns using enzyme-treated cells. Experienced operators can recognise characteristic agglutination by
microscopic examination of tube IAT, which have been described as ‘loose’, ‘stringy’ «, ‘fluffy’, ‘delicate’» or ‘gritty’. In
investigating samples suspected to contain HTLA antibodies RCI laboratories should consider:

e Neutralising anti-Ch or —Rg specificities by incubating the patient’'s plasma with pooled group AB donor plasma
before IAT is undertaken. Reactivity of these antibodies is usually abolished. A dilution control in which the patient’s
plasma is incubated with phosphate-buffered saline should be prepared and tested in parallel with the neutralised
plasma.

e «The use of soluble recombinant CR1 proteins for inhibition studies»

e The use of a panel of cells lacking HTLA antigens.

13.3.2.3: Antibodies to high-frequency antigens (HFA)

Typically antibodies to HFA present with positive reactions of similar strength against all routine screen and identification
panel cells. The most commonly encountered specificities include anti-k, —LuP, —Kp®, —Vel, —Co?, -Yt?, —Fy3, —U and —In®.
In investigating samples suspected to contain antibodies to HFA, RCI laboratories should consider:

e the ethnicity of the patient
o extended phenotyping as in section 13.3.2.1
e «testing against a panel of rare reagent red cells»
e typing the patient’s red cells with antibodies to HFA. Where possible, CE-marked reagents must be used, otherwise
results must be considered in context of the reliability of the reagent in use, supported by adequate controls.
13.3.2.4: Antibodies to low-frequency antigens (LFA)

Typically antibodies to LFA present with «a» negative antibody screen and are detected in crossmatch «or investigation of
HDFN». The most commonly encountered specificities include anti-Kp?, «—Lu?» —Wr2 and —CoP. In investigating samples
suspected to contain antibodies to LFA, RCI laboratories should consider:

e testing the patient’s plasma with a panel of red cells expressing LFA

¢ phenotyping the incompatible unit(s)«/cells» for LFA.

13.3.3: Autoantibodies

Autoantibodies are frequently encountered in pre-transfusion testing, and may be the cause of autoimmune red cell
destruction, or may be clinically benign. In either case autoantibodies may interfere with pre-transfusion testing, either due
to coating of patient’s cells with immunoglobulin, or as pan-reactive antibody in patient’s plasma. In providing safe transfusion
in the presence of autoantibodies, RCI laboratories may adopt the following strategies.
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13.3.3.1: ABO and Rh grouping in the presence of autoantibodies

Most modern test systems support routine, accurate grouping of the majority of patients whose cells are coated with
immunoglobulin and who give a positive DAT. Cases which are problematic may present with reaction patterns that cannot
be assigned to an ABO group, weak additional reactions and positive reagent controls. Such cases should be investigated
as in section 13.3.1.

Laboratories should make a clear documented assessment, based on the recommendations of reagent and test system
suppliers, how to manage cases with anomalous ABO and D groups. This is particularly important when potentiated reagents
are included in test systems.

13.3.3.2: Alloantibody detection and identification in the presence of autoantibodies

In dealing with cross-reacting autoantibodies, which complicate the detection and identification of underlying alloantibodies,
RCI laboratories should consider:

e The characteristics of available, validated IAT in testing patient plasma containing pan-reacting autoantibodies.
Seme—workers—consider Tube IAT «may» fo be less prone to interference by autoantibodies than column
technologies.

e The use of the patient’s own cells to adsorb autoantibody from the plasma, permitting detection and identification
of alloantibodies.

e The use of cells from two or more selected donors to adsorb autoantibody. Typically these cells are enzyme treated
to optimise removal of autoantibody. «Alloantibodies to high frequency antigens are also likely to be removed by
this technique.»

13.3.4: Management of patients with autoantibodies

Consideration should be given to close matching of recipient and donor red cell types. This is to safeguard against the
presence of alloantibodies undetected by tests on modified plasma, and to prevent further alloimmunisation. In patients who
cannot be grouped by conventional serology, due to sensitisation of red cells or previous transfusion, genotyping offers a
solution.

In patients with autoantibodies requiring regular transfusion, close matching of transfused red cells with the patient's own
phenotype, to manage risk of transfusion reactions, may be used as a basis by scientists and clinicians to assess, and
potentially reduce, the required frequency of testing. Such assessments should be fully documented and subject to planned
review.

«13.3.5: Therapeutic monoclonal antibodies

A number of conditions are treated using therapeutic monoclonal antibodies (TMAbs). These therapies have the potential
to adversely interfere with serological investigations and compatibility testing in the blood bank, potentially causing
unnecessary delays in providing blood components for transfusion. This may delay treatment of these patients, many of
whom are transfusion dependent. Monoclonal antibody therapies may affect serological testing methods in a variety of ways,
with the monoclonal antibody induced reactivity persisting for up to 6 months after the last treatment infusion.

The following testing protocols should be undertaken:

13.3.5.1 Management of patients on therapeutic monoclonal antibodies

Before TMAD therapy has started:
e Baseline ABO and D group (follow local policy for requirement of confirmatory sample rule for ABO and D group)
e Antibody screen, and antibody identification, if required.
e Direct Antiglobulin Test (DAT)

e Extended phenotyping/genotyping for C, ¢, E, e, K, (k if K+), MNSs, Jk? , Jk° , Fy2 and Fy® (genotyping to be used
if the patient has been recently transfused, <3 months ago)
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Once TMADb therapy has been commenced:

e ABO and D typing as per normal method (If the ABO group cannot be concluded, group O red cells may be required
for transfusion).

e Antibody screening, and antibody identification if required, using a strategy to avoid the effect of the TMADb, e.g.
reagent cells treated with 0.2M Dithiothreitol (DTT) used in patients on anti-CD38 TMADbs.

e Red cells should be matched for Rh (CcDEe) and K as well as for any alloantibodies

e In patients who have a strong panagglutinin, alloadsorption studies may allow satisfactory antibody detection /
identification, alternatively use of a different serological technique, use of a soluble recombinant protein or use of
an anti-human globulin reagent which lacks anti-lgG4 or use of rare phenotype red cells which lack the CD marker
of interest may help with the resolution of the investigation.»

13.4: Antibody quantification and titration
Antibody quantification and titration is performed in RCI laboratories on patients’ samples, to support the prediction and
management of HDFN and ABO mismatched organ transplant.

13.4.1: Antibody quantification of anti-D, and anti-c for management of HDFN

In UK laboratories it is standard practice to quantify anti-D and anti-c by continuous flow analyser against standard anti-D
and anti-c preparations. In doing so, laboratories must:

e procure and maintain fully validated and supported quantification equipment
e procure and maintain fully validated dilution equipment
e prepare calibration curves from standard antibodies

e ensure operation consistency by running archive samples in parallel with all alloimmune anti-D and all anti-c
samples «where available» (the repeat archive test result value should be within 10% of its original reported value)

e participate in the NHSBT’s Antibody Quantification Quality Assurance Scheme, regularly review the results and act
on the findings.
13.4.2: Antibody titration of antibodies capable of causing HDFN

RCI laboratories undertake IAT titration to assess all antibodies capable of causing HDFN other than anti-D and anti-c.
Protocols for these tests should focus on achieving reproducible results by:

e specifying the phenotype of red cells for use with each antibody specificity

e describing the dilution medium and method

e using calibrated pipettes for dilution and dispense of reagents

e using IAT for titration, typically column technology

e establishing means of consistently identifying the endpoint for titration

e using parallel titration of previous archive samples from the patient where available

e managing cases where there is a difference between the current and archive sample endpoints.

e «participate in NEQAS BTLP antibody titration scheme, regularly review results and act on the findings»

13.4.3: Antibody titration in ABO mismatched transplant

RCI laboratories undertake titration of ABO antibodies to allow clinical assessment of the feasibility of ABO mismatched
transplant, and monitoring of treatment to reduce antibody titre in preparation for ABO mismatched transplant. Protocols for
this procedure should consider all the previously listed elements of titration, and in addition:

e the use of the organ donor’s cells for titration
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e inactivation of the IgM component of ABO antibodies (e.g. dithiothreitol (DTT) treatment)

e «participate in NEQAS BTLP ABO titration scheme, regularly review results and act on the findings»
«13.5: Fetomaternal haemorrhage estimation by flow cytometry

13.5.1 Indications for testing

For any D negative pregnant mother where the screening test indicates a fetomaternal haemorrhage which is >2mL of
suspected D positive fetal red cells, a sample can be referred to RCI for confirmation by flow cytometry. Results are used to
support the management of prophylactic anti-D dose recommendation to mitigate against maternal sensitisation.

13.5.2 Procedures for testing in the RCI laboratory

As per BSH guideline recommendations, referred samples must not have been used for determination of an ABO blood
group due to the risk of foetal cells being removed at the RBC/plasma interface and therefore possible underestimation of
FMH.

Flow Cytometry procedure
e RCl laboratories should procure and maintain fully validated and supported flow cytometers.

e Direct staining is recommended using a commercially available fluorochrome conjugated IgG monoclonal anti-D
known to have high avidity for the D antigen.

e Testing must include a suitable range of control cells and negative control antibodies in line with BSH guidelines.
Laboratories must ensure operational consistency by defining acceptance ranges for control cell populations and
ensuring that they are met with each patient investigation

e White cell populations have been demonstrated to cause interference in the testing of delivery samples for
fetomaternal haemorrhage volume by flowcytometry. A fluorochrome conjugated antibody, raised against a white
cell specific marker, can be used in combination with the anti-D and negative antibody control reagents to remove
interference from testing e.g. PE conjugated anti-CD66b or PE conjugated anti-CD45.

e The Mollison formula should be used to calculate the packed fetomaternal haemorrhage cell volume, which
considers the patient to be 75Kg in weight, have a red cell volume of 1800mL and that fetal cells are 22% larger
than adult cells.

e The uncertainty of measurement (UoM) associated with the test should be calculated and applied to ensure the
correct dose of prophylactic anti-D is used to mitigate against sensitisation. Laboratory teams should undertake an
annual exercise to determine the UoM for the test.

e Laboratories should participate in an external quality assessment scheme, regularly review the results and act on
the findings.»

«13.6»13.5: Post-examination

All patient records and test results should be maintained according to the requirements of the Caldicott Report (1997)8 and
Data Protection Act (1998).°

Authorising and reporting of routine test results should be the responsibility of designated laboratory personnel. Consultant
grade staff should authorise non-routine and discrepant results or designate other senior staff to do so.

Results reported by «email should be to a secure NHS email address» fax—sheu!d—beute—a—destgnated—fa*number The

sender should confirm the «deS|gnated email address» telephone-n

. The sender should indicate when the report will be sent and foIIowmg
«email» fax transmission of the report, confirmation that the «email» fax has been received should be obtained from the
intended recipient.

Where electronic data interchange is in place either direct to surgeries/hospitals or onto a web browser the system should
be based on the principles of the Caldicott Report.® The system should be validated and password controlled with clearly
defined access levels. Data should be encoded with an electronic signature to ensure that the information cannot be altered
and can only be viewed by designated individuals.
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Chapter 14 Guidelines for the use of DNA/PCR techniques in Blood Establishments  top

14.1: Safety precautions

All human cells should be treated as potentially infectious. Materials should be handled and discarded according to in-house
documented procedures for potentially infectious biological materials.

Operators working with ultraviolet (UV) light should wear opaque gloves and a UV protective visor, appropriate to the
wavelength emitted. Exposure should be kept to a minimum.

Operators-should-wear-nitrile-gloves-when-handling «Alternatives to» ethidium bromide «for gel-based detection of PCR

products should be used where possible».

and-are preferable-to-handling the powder form-

14.2: Avoidance of contamination

DNA should be purified by a standard method that has been reported to the scientific literature and validated in the
laboratory. DNA should be suitably stored to protect the integrity of the material.

During the preparation of genomic DNA, great care should be taken to avoid contamination from any other source of DNA.
Pre-polymerase chain reaction (PCR) and post-PCR procedures should be undertaken in separate areas and using separate
laboratory coats in each area. The laboratory should have documented procedures which have been constructed to eliminate
potential causes of contamination, including training of the operator. If contamination does occur, all procedures should be
reviewed and appropriate corrective action taken. Proposed change to procedures should be validated prior to their
introduction.

In order to avoid contamination, the use of separate working stations or clearly defined work areas is beneficial for each
stage of the PCR process. For example:

e One to prepare reagents. This is particularly important to avoid contamination of primers.

e One dedicated to pre-PCR manipulation (e.g. DNA isolation). A Class Il laminar flow cabinet should avoid
contamination of the sample with DNA from the operator.

e  One dedicated to setting up PCRs.

e  One for manipulation of PCR-amplified DNA. PCR-amplified products should be kept away from areas used for
pre-amplification manipulation and reagent preparation.

Each workirg station should be adequately and independently equipped. However, the use of such working stations should
not absolve the laboratory from «ensuring» procedures «are» constructed to eliminate contamination.

Examples of measures which will help to minimise contamination include:
e the use of new sterilised, disposable plastic tubes or glassware for handling DNA

o the use of freshly prepared and sterilised materials and reagents when making up solutions for DNA samples,
particularly dH20 and Fis buffers

e «aliquoting» aliguetting reagents in small amounts to minimise the number of repeat samplings

e the «changing» ehange of gloves and coats when moving between the areas dedicated for pre- and post-PCR
manipulations

o the use of positive displacement dedicated pipettes or plugged tips to carry out PCR preparations

¢ routine wipe-tests of pre-amplification work areas should be performed. If an amplified product is detected, the area
must be cleaned to eliminate the contamination, re-tested and measures taken to prevent future contamination

e reagents used for amplification must not be exposed to post-amplification work areas.
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14.3: Working practices

DNA should be as intact as possible. Degraded-DNA-should-be-avoided-

An archival record (e.g. photograph «or electronic image») of each «post-PCR» elestrepheretic run should be
retained.

The performance of «non-commercial kit based» probes and primers «must» shewfd be fully validated and

characterised before they are put into use. Others-should-be-used-onlyforresearch-purposes-

Reagents (e.g. chemicals, enzymes) «must» sheowd be stored and utilised under conditions recommended by the
manufacturer, including, for example, storage temperature, test temperature, shelf life, diluent buffer and
concentration for use.

Each lot of reagents must be tested before use in routine typing.
For reagents and kits, the source, lot number, expiration date and storage conditions should be documented.

Users should have procedures to ensure that periodic checks of probes and primers are carried out to detect their
deteriorating performance or contamination.

Thermal cyclers should be serviced at least annually according to the manufacturer's recommendations and a
temperature calibration should be performed. A record of the service and calibration checks should be maintained.

«When using non-commercial kit testing methods» laboratories should regularly check their primer sequences for
newly discovered single nucleotide polymorphlsms This can be done «V|a the website for the Natlonal Genetlcs
References Laboratories (ngrl.org.uk).» . :

«Software used for analysis of results must be validated before use and updated regularly with appropriate allele
sequences.»
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Chapter 15 Molecular typing for red cell antigens back to top

15.1: Introduction

Genes for all of the blood group systems have been isolated and the molecular bases for most of the clinically important
blood group antigens are known. So it is now possible to predict, with a high level of accuracy, most blood group phenotypes
from genomic DNA.

This technology is generally applied when:
e we need to know a blood group phenotype, but do not have a suitable red cell sample
e molecular testing will provide more or better information than serological testing

e molecular testing is more efficient or more cost-effective than serological testing.

15.2: Clinical applications of blood group molecular typing
Various clinical applications of blood group molecular typing are listed below:

e Fetal typing:' Typing of fetuses, usually for D, but also K, C, ¢ or E, of alloimmunised women, to assess whether
the fetus is at risk of haemolytic disease of the fetus and newborn (HDFN). The DNA source is cell-free fetal DNA
in the mother's plasma. /athe—future This technology «is now also» may—be applied to «high-throughput non-
invasive prenatal testing (NIPT) for fetal RHD genotype of» a#f D negative pregnant women«,» to determine their
requirement for antenatal anti-D prophylaxis.<*”

e Transfused patients: Typing of multiply transfused patients, where serological testing cannot be used because of
the presence of transfused red cells.

¢ Immunoglobulin-coated red cells: Typing of red cells giving a positive direct antiglobulin test (DAT), usually in
patients with autoimmune haemolytic anaemia, to help in the identification of underlying alloantibodies.

o Determining Rh variants: Molecular methods are used for identifying Rh variants, especially the weak and partial
variants of D, to assist in the provision of the most suitable blood for transfusion.

e Confirmation of D negative: Detection of RHD in an apparently D negative donor could signal very weak D
expression, which could immunise a D negative patient.

e  RHD zygosity: Quantitative PCR can reveal whether a D positive person is homozygous or hemizygous for RHD.
This cannot be done by serological methods. Testing fathers of fetuses at risk of HDFN provides limited information
on the D type of the fetus.

o Testing when suitable reagents are not available: Molecular methods can replace serological methods when
suitable serological reagents are unreliable or not available, e.g. Dombrock typing of donors.

e Supporting the serological reference laboratory: Molecular methods are valuable for supporting the serological
reference laboratory in sorting out difficult problems.

15.2.1: Testing donors for multiple blood groups

It is probable that molecular methods will replace serology in the near future for testing donors for multiple blood groups.
The new high-throughput molecular technology will be more accurate than serological methods and will probably be more
cost-effective. Molecular tests could also be applied to screening for donors with rare blood group phenotypes such as S-
s— U-, Lu(b-), k-, Js(b-), Yt(a-), er Co(a—) «and» -plus Vel- when-the-molecular-basis-has-been-elucidated.

For prediction of blood group phenotypes from DNA of donors, results should either be confirmed by serological testing or
by testing twice by molecular methods. This does not apply to ABO and RhD, which are always determined by serological
testing.

15.3: ABO typing by molecular genetics

Whereas ABO typing by serological means is straightforward and extremely accurate, the genetics of ABO is complex,
rendering ABO molecular typing by available methods unreliable. This is particularly so in people of African origin, where
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hybrid ABO alleles are present. As it is never acceptable to obtain a false ABO typing, prediction of ABO phenotype by
molecular methods is not currently recommended.

15.4: Methods available for molecular blood grouping

15.4.1: Fetal typing

The usual technology employed for fetal blood group typing, in which the mother lacks the antigen to be tested, is real-time
quantitative PCR (RQ-PCR) on cell-free DNA isolated from the maternal plasma. For D, probes and primers are designed
to detect two «to four» erthree regions of RHD. «There are numerous variants of D that could give rise to a false answer.
Any test for D must reveal the D negative genes RHDY and RHD-CE-DS, which are common in people of African origin.
Testing for at least RHD exons 5 and 7, with the test for the former being designed to give a negative result with RHDY, is
the minimum required.

Tests for fetal C, ¢, E and K involve RQ-PCR with allele-specific primers.

A test for the housekeeping gene CCRS is also included to confirm that DNA is present and that there is not an excess of
maternal DNA.

The following DNA controls for fetal RHD are used: RHD positive; RHD negative and RHD pseudogene positive. The
control DNA can be cell-free fetal DNA from maternal plasma, or cell-derived DNA appropriately diluted to simulate fetal
DNA. In addition, an International Reference Reagent is available to purchase from the National Institute for Biological
Standards and Control (see Annex 1 and www.nibsc.org), to use as a standard for minimum acceptable potency for the

Positive and negative fetal DNA controls are used for C, c, E and K.

15.4.2: Typing from DNA obtained from peripheral blood

There «are» is a farge variety of platforms for detecting single nucleotide polymorphisms for the purpose of predicting blood
group phenotypes of donors and patients from genomic DNA isolated from blood.«4*23 These include low-throughput
methods involving allele-specific primers and gel electrophoresis, a very comprehensive DNA microarray platform that
identifies many D variants, and higher throughput platforms such as allelic discrimination technology and platforms involving
the application of fluorescent beads coated with oligonucleotide probes. Those platforms that offer the possibility of high-
throughput testing do not include testing for ABO or D.

The usual tests for blood group polymorphisms that would be required for testing donors and patients would be D, C, c, E,
e, M,N, S, s, K, k, Fy?, Fy®, Fy-null, Jk?, Jk°, Do? and DoP. Often some others are also included. See Table 15.1.

Homozygous positive, homozygous negative and heterozygous controls are used when available. In addition, International
Reference Reagents which can be purchased from the National Institute for Biological Standards and Control (see Annex 1
and «www.nibsc.org» www-nibse-ac-t#k could be useful in the standardisation of blood group genotyping.

There are certain precautions that are required for all molecular testing and they are described in Chapter 14. In addition,
there are certain tests in molecular blood grouping that must be carried out to ensure a reasonable level of accuracy. The
hazards of ABO grouping are described above. There are numerous variants of D that could give rise to a false answer. Any
test for D must reveal the D negative genes RHDW and RHD-CE-DS, which are common in people of African origin. Testing
for at least RHD exons 5 and 7, with the test for the former being designed to give a negative result with RHDW, is the
minimum required. C typing should not depend on the RHCE nucleotide 48 polymorphism; testing for the RHCE intron 2
insert is more reliable. Duffy typing must include a test for the GATA mutation to detect the common silent allele.

15.5: External quality assurance

ationa al-Q ! Se JEQAS o g ing; It is important
that any laboratory performing this testing for clinical purposes participates in some sort of external quality assurance
scheme. «There is a National External Quality Assurance Scheme (NEQAS) available for molecular blood grouping.» The
International Society of Blood Transfusion (ISBT) organises workshops every two years in which DNA samples from
‘patients’ and plasma from D negative pregnant women are distributed. In addition, it «may be» is possible to set up

sample-exchange schemes with other laboratories carrying out similar work.
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Table 15.1 Some blood group polymorphisms and associated gene sequence changes

System Gene Antigens Molecular test
MNS GYPA M/N 59 C/T, 71 G/A
Rh RHD D Presence/absence
RHCE C Intron 2 insertion
® 307 C
Ele 676 G/C
Lutheran LU or BCAM Lu?/LuP 230 A/IG
Kell KEL K/k 578 T/C
Kp?/Kp® 841T/C
Js?/JsP 1790 C/T
Duffy FY or «<xACKR1» DARGC Fy3/Fy° 125 G/A
Fy-null -67t>c
Kidd JK or SLC14A1 Jk3/JKP 838 G/A
Diego DI or SLC4A1 Di?/Di° 2561 T/C
Yt YT or ACHE Yty 1057 C/A
Dombrock DO or ART4 Do?/Do® 793 AIG
Colton CO or AQP1 Co%Co® 134 C/T
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Chapter 16 HLA typing and HLA serology back to top

16.1: Preamble

serentrﬁea#el—tee#weal—develepment—m—the—ﬁeld— DNA-based testlng for HLA aIIeIes «has now completely replaced» ROW
predominates—over serological phenotyping and antibody detection/characterisation mesthy involves non-cell-based
methods. This HLA section is constructed of three main parts, concerning reagents (section 16.4), testing (sections 16.5,
16.6 and 16.7), and application to donor and patient investigations (section 16.8). For certain patient or donor investigations
there is, of course, an overlap with the guidance given in this and the granulocyte «/»-er-platelet immunology chapters
(Chapters 17 and 18 respectively). This is particularly relevant to the laboratory investigations of platelet refractoriness and
transfusion-related acute lung injury (TRALI), so diagrams are included (Figures 16.1 and 16.2) to indicate how the different
guidelines relate to each other.

16.2: Introduction

The transfusion or transplantation of blood components bearing allogeneic HLA can stimulate clinically significant
immunological responses. All cellular components except erythrocytes express HLA and any plasma-containing product
may include HLA-specific antibodies which are potentially harmful to the recipient.

Prospective HLA typing of platelet donors is undertaken for transfusion of immune refractory patients and those with
disorders of platelet function and structure. Potential haematopoietic progenitor cell (HPC) donors are HLA typed to be
placed on one of the national donor registries.

HLA typing or antibody investigations may be undertaken for diagnostic purposes or to investigate harmful consequences
of transfusion. Thus the diagnosis of immune refractoriness requires the demonstration of HLA-specific antibodies (or other
platelet-specific antibodies) in the patient. As part of the investigation of TRALI, implicated donors are screened for HLA
(and human neutrophil antigen, HNA)-specific antibodies and the patient is HLA typed if possible.

The European Federation for Immunogenetics (EFI) has established standards' (at the time of writing, version «8.0» 5-7)
for hlstocompatlblllty testing and where appropnate «the relevant EFI Standards must be foIIowed » these—gurdelmes—w#l

16.3: Terminology and nomenclature

All HLA assignments, irrespective of the method, must comply with the «Iatest report of the» eurrent WHO Nomenclature
Committee for Factors of the HLA System“z» Re ,

HLA «typing is now performed>
analysis.

inboritance{EFI-Standard-D1-230)-

HLA typing by DNA-based melectiar techniques;-which employ«s» either «sequencing or» DNA-based probes«/»-ef primers
«tow; type for the presence or absence of sequence motifs. Kits using this technology are able to define the HLA alleles
present in an individual to a variable level of resolution dependent on a number of factors. These include the number of
probes or primers employed, the number of alleles defined for a given locus and the HLA alleles present in the individual.
Although it is possible to achieve a high resolutlon or allele level typlng using molecular methods it is not a clinical
requirement in transfusmn practlce

Each serologically defined HLA antigenic specificity may be encoded by a number of different HLA alleles. Conversely many
HLA alleles have no determined serologically defined antlgen Thus it is not always possnble to aSS|gn a serologlcal
equwalent to each HLA allele.* One
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«HLA typing results must conform to the recommendations of the WHO Nomenclature committee. Examples of suitable
reporting formats as referenced in EFI Standards v.8.0 include the following:

e Single alleles: HLA-B*07. Single antigens: HLA-B7
e DNA assignment: HLA-A*02,*30; B*07,*44; C*07,*16; DRB1*01,04; DQB1*05, *03:01
e Serological assignment: HLA-A2,30; B7,44; Cw7; DR1,4; DQ5,7

If an HLA typing is performed using DNA methods, it is acceptable to report an HLA serological assignment if required for
the purposes of e.g. HLA matched platelet allocation. The translation of alleles to serological equivalence must be performed
according to a documented protocol.»

Caution should therefore be exercised if an HLA type assigned using DNA-based molecular techniques is converted into a
serological equivalent and such conversion must always be avoided with alleles for which the phenotype has not been
unequivocally defined.

16.4: Reagents
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«16.4.1:» 16-4-5: DNA typing reagents

Methods available for HLA typing of DNA samples rely on identification of polymorphic HLA gene sequence motifs. In all
widely used methods, the polymerase chain reaction (PCR) is utilised, either through the use of sequence-specific primers
as in PCR-SSP, or to produce a locus-specific DNA template (e.g. HLA-A) which can subsequently be typed using a panel
of sequence-specific oligonucleotide probes (PCR-SSOP). The locus-specific template may also be directly sequenced

DNA can be prepared from various tissues by a variety of methods. The laboratory should prepare DNA by a standard
method that has been reported in the scientific literature and validated in the laboratory for the HLA typing method to be
used.

«16.4.1.1:» 16.4.5-1: Instructions for use

In addition to section 11.1.4.12 of these guidelines, the instructions for use must adhere to the «relevant» EFIl Standards fer

Nucleic-Acid-Analysis{Section-L} and should include the following:

e a statement explaining the test and intended application of the kit

e the principle of the procedure

e reagents and equipment required to perform the test

e detailed instructions for all components of the test

e the gene targeted as a PCR amplification control (PCR-SSP)

e the specificity and nucleotide sequence of all primers and probes used in the HLA typing kit
e atable or diagram indicating the location of the probes and/or primers utilised in the test

e alist of ambiguous combinations of alleles defined for each test kit — this may also be given as part of interpretative
software

e the HLA alleles which are claimed to be detected by the HLA typing kit, further divided into the following groups:
o those HLA alleles which have been detected in appropriately controlled validation tests

o those HLA alleles which have not been directly detected in validation tests but where the reactivity of the
allele is expected to be detected

o those HLA alleles which have not been directly detected in validation tests and whose reactivity cannot
be assumed to be detected by the kit

o those HLA alleles that are known to produce weak or unreliable signals in the output systems

o the date and the source of the sequence information used in the kit design and a statement that new alleles
described following the date of design may not be detected by the kit

e the control tests to be performed to check for contamination (negative control) of the test system

e the control DNA to be included to check for quality of sample DNA used
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e the control test to be performed to generate a true positive signal
e acceptable limits of signal intensity should be specified for positive and negative results
e all computer software assisted interpretation of results should be validated on control DNA
e the chemical components of the kits should be listed and reference made to any toxic substances included in the
kit with recommendations for their safe disposal. Reference to material safety data sheets should be given.
«16.4.1.2:» 16.4-5-2: Requirements

Manufacturers should inform all primary users of a DNA-based HLA typing kit when any changes to a kit’s ability to perform
are detected. All users of DNA-based HLA typing kits should report any kit-related problems directly to the manufacturer
and maintain records of such events.

«16.4.2: HLA Antibody Testing Reagents

All commercial HLA antibody test kits should be CE and in vitro device (IVD) marked and validated for use. Each batch of
commercial test kit or in-house panel should be evaluated against a minimum of three sera of known HLA specificity from
different cross-reacting groups.

HLA-specific antibodies may be detected by solid-phase bound, purified HLA molecules, or particle bound, purified HLA
molecules. If such techniques are used for screening (i.e. not characterisation of specificity) the following apply:

e There should be discrimination between HLA Class | and Class lI-specific antibodies.
e Overall the target cells or molecules should cover either all the known HLA immunogenic epitopes or all HLA
specificities (Class |, Class Il, or both as appropriate) found in the population at over 0.5%.
16.4.2.1: Instructions for use

The instructions for use must comply with the requirements of EN ISO 18113:2009 and the information required in section
16.6. In addition, the instructions for use should include the following information on each individual preparation or
component of a set of HLA screening product:

e the HLA antigens represented in each container

o the expiry life of the HLA screening product following reconstitution or preparation and subsequent storage in
conditions recommended by the manufacturer should be stated

e when components of an HLA screening product contains preservatives the name of the chemical preservatives
and the components which contain them should be stated.

16.4.3: External Quality Assessment (EQA) Schemes

Laboratories should take part in regular external quality assessment exercises such as the UK NEQAS for Histocompatibility
and Immunogenetics schemes. Effective mechanisms should be in place to correct poor performance in EQA schemes.»

16.5: Testing of HLA genes and gene products

DNA-based methods must identify all HLA alleles included in the most recent WHO Nomenclature Committee for Factors of
the HLA System Report? and Nomenclature for Factors of the HLA System, 20103. Alleles should be reported either as
individual alleles or as allele groups with two digits (first field). Definitions of allelic, high, intermediate and low resolution
molecular HLA typing are available through EFI.

The minimum level of resolution by serological typing is given in Table 16.1. Typing to the level of broad specificities is
acceptable but the higher level to include the split specificities, as indicated, is recommended. HLA-C types Cw12 and Cw14
to Cw18 have not been formally designated as recognised antigens and may not be identified serologically.
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Table 16.1 HLA antigens that are defined by serological typing (with broad specificities shown in brackets)

HLA-A HLA-B HLA-C HLA-DR HLA-DQ
A1 B7 Cwi1 DR1 DQ5 (1)
A2 B8 Cw2 DR15 (2) DQ6 (1)
A3 B13 Cw9 (3) DR16 (2) DQ2
A11 B18 Cw10 (3) DR17 (3) DQ7 (3)
A23 (A9) B27 Cw4 DR18 (3) DQ8 (3)
A24 (A9) B35 Cwh DR4 DQ9 (3)
A25 (A10) B37 Cw6 DR11 (5) DQ4
A26 (A10) B38 (B16) Cw7 DR12 (5)
A29 (A19) B38 (B16) Cw8 DR13 (6)
A30 (A19) B41 Cw12* DR14 (6)
A31 (A19) B42 Cw14* DR7
A32 (A19) B45 Cw15* DR8
A33 (A19) B44 Cw16* DR9
A34 (A10) B46 Cw17* DR10
A36 B47 Cw18* DR103
A43 B48
A66 (A10) B49 (B21) DR51
AB8 (A28) B50 (B21) DR52
AB9 (A28) B51 (B5) DR53
A74 (A19) B52 (B5)
A80 B53

B54 (B22)

B55 (B22)

B56 (B22)

B57 (B17)

B58 (B17)

B59

B60 (B40)

B61 (B40)

B62 (B15)

B63 (B15)

B64 (B14)

B65 (B14)

B67

B71 (B70)

B71 (B70)

B73

B71 (B70)

B72 (B70)

B73

B75 (B15)

B76 (B15)

B77 (B15)

B78

B81

Bw4

Bw6

* The products of the Cw12 and Cw14 to Cw18 genes have not been formally designated as recognised
antigens and might not be identified serologically.
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16.6: Testing for HLA-specific antibodies

HLA—specmc antlbody screenlng and charactensatlon must comply with «the relevant» EFI Standards Sectien-F{Antibody

Sera containing HLA-specific antibodies may be interpreted in terms of specific antigens (i.e. whole gene products), cross-
reactive groups, single epitopes, or any combination of these as long as standard and unequivocal nomenclature is used.
Specificity characterisation may be helped by computer analysis but a final result must involve manual interpretation.

«Solid phase techniques have now superseded cellular based methods for HLA antibody detection and identification.
Commercial kits are available which consist of beads impregnated with differing ratios of two fluorochromes resulting in a
unique signal for each bead and which have one or several types of HLA molecules attached.

The assay involves:
e incubation of a patient’s serum with the beads
e if the patient has HLA antibodies the serum will react with the bead expressing the appropriate HLA molecule

e after washing, the beads are incubated with a secondary antibody, usually with a phycoerythrin (PE)-labeled
anti-human IgG

Three levels of testing are possible depending on requirements:

1. The first level provides a positive/negative result with respect to a patient’s antibody status. In this instance, the
beads are bound with a large number of HLA class | or class Il molecules derived from lymphoblastoid cell lines.

2. Beads used in second level testing are bound with molecules derived from a single cell line and hence express
two HLA molecules for each of the HLA loci (HLA-A, -B, -C for class | and HLA-DR, -DQ and -DP for class II).

3. The third level of testing involves the use of beads bound with single HLA molecules produced by recombinant
technology, so called single antigen beads (SAB). These beads provide a real advantage of this technology as
complex mixtures of antibodies can be characterized and HLA specificities accurately determined. This
technology is now considered essential for the pretransplant testing of sensitized patients.

ier- The composition of the panel should be
sufﬁcnent to dlscrlmlnate the specmcmes (Class | Class II or both as appropriate) given in Table 16.2. The full list of antigens
comprising a panel should be supplied and typed to the hlgher level of resolution shown in Table 16.1.

«The detector reagent should be able to identify IgG and dlscrlmlnate between IgG
IgA and IgM.» Cut-off values for HLA antibody detection should be set in accordance with manufacturer’s instructions and
local clinical evaluation.

For DNA typed reagents the types should be supplied at the four-digit (second field) level (e.g. HLA-A*02:01) and null alleles
identified.
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Table 16.2 Characterisation of HLA-specific antibodies
HLA-Abroad | g | HLA-B broad | o ;| HLA-C broad | o | HLA-DRbroad | o ;. | HLA-DQbroad | o ;0
specificities specificities specificities specificities specificities
A1 B5 B51 Cwi1 DR1 DQ1 DQ5
A2 B5 B52 Cw2 DR103 DQ1 DQ6
A3 B7 Cw3 Cw9 DR2 DR15 | DQ2
A9 A23 B8 Cw3 Cw10 | DR2 DR16 | DQ3 DQ7
A9 A24 B12 B44 Cw4 DR3 DR17 | DQ3 DQ8
A10 A25 B12 B45 Cw5 DR3 DR18 | DQ3 DQ9
A10 A26 B13 Cwé DR4 DQ4
A10 A34 B14 B64 cw7 DR5 DR11
A10 ABG6 B14 B65 Cw8 DR5 DR12
A11 B15 B62 Cw12 DR6 DR13
A19 A29 B15 B63 Cw14 DR6 DR14
A19 A30 B15 B75 Cw15 DR7
A19 A31 B15 B76 Cw16 DR8
A19 A32 B15 B77 Cw17 DR9
A19 A33 B16 B38 Cw18 DR10
A19 A74 B16 B39
A28 A68 B17 B57
A28 AB9 B17 B58 DR51
A36 B18 DR52
A43 B21 B49 DR53
A80 B21 B50

B22 B54

B22 B55

B22 B56

B27

B35

B37

B40 B60

B40 B61

B41

B42

B46

B47

B48

B53

B59

B67

B70 B71

B70 B72

B73

B78

B81

Bw4

Bw6
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16.7: Leucocyte crossmatching in blood transfusion

Crossmatching may be used in the diagnosis of TRALI and the treatment of HLA- or HNA-sensitised patients with
granulocyte transfusions. Unusually it may also be used in the management of patients refractory to random donor platelet
transfusion.

A patient’s serum should be comprehensively screened for HLA-specific antibodies prior to the crossmatch being performed.
The ehesen crossmatch technique should be of similar or greater sensitivity than the screening technique.

The presence of HLA-specific antibodies in a current patient serum sample that gives rise to a positive crossmatch excludes
that donor providing platelets or leucocytes for that particular patient.

«16.7.1:» 16-7-2: Flow cytometric crossmatch

The flow cytometric crossmatch (FCXM) offers greater sensitivity than the microlymphocytoxicity test for the detection of
HLA-specific antibodies in patients receiving blood products. The FCXM may be performed with platelets, lymphocytes
and/or granulocytes from the donor.

A two- or three-colour FCXM should be used with one antibody directed against human IgG conjugated to a fluorochrome
(e.g. fluorescein isothiocyanate (FITC)). Antibody conjugated to different fluorochromes (e.g. anti-CD3 (T cells) and
phycoerythrin (PE) and anti-CD19 (B cells) and allophycocyanin (APC)), should be used to identify the cell lineage under
investigation, unless a purified cell population is used, to distinguish between anti-HLA Class | and Il reactivity. Testing must
be in compliance with «relevant» EFI| Standards A44-000.
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«16.7.1.1:» 16.7.2-1: FCXM requirements

A policy to determine which sera should be crossmatched should be established and based on local clinical data, where
possible, before a crossmatch service is provided.

A negative control serum derived from a pool of sera that has been previously shown not to react with lymphocytes by flow
cytometry should be used.

At least one positive control serum reacting with all lymphocytes or a mixture of anti-HLA-Bw4 and anti-HLA-Bw6-specific
reagents should be used to confirm the activity of complement and HLA expression on the cell surface.

Each patient’s serum should be tested in duplicate to control for unusual reactions.
An additional weak positive control, which gives a fluorescent intensity just greater than the cut-off point between positive
and negative, may also be included to evaluate assay performance.

16.8: Application of HLA/HPA testing to patients and donors «investigations

16.8.1: Investigation of refractoriness
Please refer to the relevant EFI Standards for Transfusion.

The most common cause of immunological refractoriness to random donor platelet transfusion is the presence of HLA-
specific antibodies in the patient receiving platelet transfusions. The management of this group of patients may involve the
provision of HLA-compatible platelets

HLA Class | typed platelets should normally be provided for refractory patients with the aim of minimising exposure to
mismatched Class | antigens. In the absence of a zero mismatched donor, a compatible donor can be selected on the basis
of a lack of antigens or alleles corresponding to the antibody specificities identified in the patient.

The investigation of refractoriness (see Figure 16.1) and the provision of selected platelets in such cases should comply
with the British Committee for Standards in Haematology (BCSH) Guidelines for the Use of Platelet Transfusions.®
Serological investigation of suspected immune refractoriness requires screening for HLA Class |-specific antibodies only,
but the screening technique must detect HLA-A, HLA-B, and HLA-C-specific antibodies. Any screen-positive patient should
be tested further for specificity to include all the Class | antigens listed in Table 16.2.

If a patient has HLA-specific antibodies that cannot be completely characterised, or a specificity corresponding to any of the
donor's HLA Class | antigens cannot be excluded, then a crossmatch between donor and patient may be performed as
described above.

16.8.2: Investigation of TRALI

Please refer to the relevant EFl Standards for Transfusion.

HLA and/or granulocyte-specific antibodies present in donor plasma have been implicated in nearly 80% of TRALI cases
(patient leucocyte antibody or inter-donor reactions in pooled products have also been reported as causes of TRALI). The
identification of leucocyte-specific antibodies in implicated donors provides support for the diagnosis of TRALI.

Sera from all implicated donors must be screened for both HLA Class | and Class |l specific antibodies and HNA antibodies
(see section 16.6.2) Any screen positive serum should be further characterised for HLA Class | and Class Il to identify the
antibody specificity

Sera from all implicated donors must be screened for both HLA Class | and Class IlI-specific antibodies and HNA antibodies
(see section 16.6.2).

Any screen-positive serum should be further characterised for HLA Class | and Class Il to identify the antibody specificity.

If any of the implicated donors are shown to have HLA-specific antibodies the patient should be typed for HLA Class | and
Class Il to determine the presence of alleles/antigens corresponding to the antibody specificities found in the donor(s).

If a donor serum has HLA-specific antibodies that cannot be completely characterised, or a specificity corresponding to any
of the patient’s HLA antigens cannot be excluded, then a crossmatch between donor and patient should be performed.

See Figure 16.2 which gives an algorithm for laboratory investigation of TRALI.
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Poor response to random donor platelets on two or more occasions

¥

Screen for Class | HLA-specific antibodies.
Guidelines: section 16.6

v v

Positive Negative or continued
poor response to HLA-
compatible platelets

1. Characterise specificity.
Guidelines: section 16.6.2 y

2. HLA-type patient (high-risk patients Scree; {gr Il;lPA:speilific ?gﬂ2b<2:dles.
may be typed prospectively). uidelines: section 18.2.
Guidelines: sections 16.4 and 16.5

v v

Positive Negative

v v

Provide HLA-compatible platelets Provide HPA-compatible platelets

v v

Continued poor response to HLA- and
HPA-compatible platelets

v

Consider non-immunological cause or screen for HPA-specific antibodies

Figure 16.1 Algorithm for laboratory investigation of platelet refractoriness
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Request for TRALI investigation

v

Acquire donor serum samples from female and transfused male
donors of components transfused within 6 hours of TRALI onset.

Fresh samples should be used; archived and plasma samples often prove unsuitable

h 4 v

Test for HLA Class | and Il antibodies Tests for granulocyte-specific antibodies
Guidelines: section 16.6 Guidelines: sections 17.1 and 17.4
v v w w
Positive All negative Positive

v

Test samples from untransfused
male donors of components

transfused within 6 hours of
TRALI onset
v v
1. Characterise specificity. 1. Request repeat EDTA
Guidelines: section 16.6.2 and serum sample from donor
2. HLA-type patient 2. HNA typing, direct tests
Guidelines: sections 16.4 and 16.5 Guidelines: section 17.3
w v
Crossmatch if necessary Crossmatch if necessary
Guidelines: section 16.7 Guidelines: section 17.6.2

v w

Scientific report to appropriate medical consultant

Figure 16.2 Algorithm for laboratory investigation and reporting of TRALI case
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16.8.3: Investigation of febrile transfusion reactions
Please refer to the relevant EFI Standards for Transfusion.

If an investigation is requested, sera from patients should be screened for both HLA Class | and Class ll-specific antibodies.
Any screen-positive serum should be further characterised for HLA Class | and Class Il specificities to include all those listed
in Table 16.2.»

«16.8.4:» 16-8-2: Apheresis platelet donors

«Please refer to the relevant EF| Standards for Transfusion.»

All potential «apheresis platelet» plateletpheress donors used for the prowsmn of HLA selected platelets should be typed
for HLA A HLA B and HLA C.

+ DNA-based typing is-performed-on-donors-a-typing-strategy should «aIIow» beeempleyed—that—a#ews for HLA aIIeIes to be

defined to at least the two-digit (first field) level of resolution. 5 capable

LhoBhelonel i ontionos,

Each donor should be HLA typed twice using samples collected on separate occasions, such that only if the second test
confirms the first should the donor provide platelets for clinical use.

«16.8.5:» 16.8:3: Testing of donors/cord units for related haematopoietic stem cell transplant (EF/-Standard11-000)
«Please refer to relevant EFI standards for Haematopoietic Stem Cell Transplantation.»

DNA-based HLA typing, to at least the two-digit (first field) level of resolution, should be performed on donors. High-resolution
typing may also be necessary as detailed below.

Initially, all potential related stem cell donors must be typed for at least HLA-A, HLA-B and/or HLA-DR to assess
compatibility. Further testing must then be undertaken to establish a phenotypic match for HLA Class | and Il loci, as
described in local protocols. HLA types of the matched patient and donor must be confirmed on a second sample. If HLA
haplotype inheritance can be established by typing family members, then high-resolution typing is not required to establish
a genotypic match. However, if haplotype inheritance is not established, high-resolution typing of HLA Class | and/or Class
Il should be undertaken as required by the local transplant protocol. Intra-familial donors who are not HLA identical siblings
require both Class | and Class Il high-resolution typing as required by the local transplant protocol.

As a minimum related cord units must be typed at low resolution for HLA-A, -B and -DRB1. Extended typing must be
undertaken if required by the transplant protocol.

Prior to cord unit transplant, confirmatory typing at low resolution must be performed for HLA-A, -B and -DRB1. Typing must
be performed on a segment of the tubing integrally attached to the unit, on a satellite vial or on the content of the thawed
unit.
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«16.8.6:» 16-8-4: Testing of donors/cord units for unrelated haematopoietic stem cell transplant (E~/Stardard12-000)
«Please refer to relevant EFI standards for Haematopoietic Stem Cell Transplantation.»

DNA-based HLA typing, to at least the two-digit (first field) level of resolution, should be performed on donors. High-resolution
typing may also be necessary as detailed below.

As a minimum all potential unrelated donors should be typed for HLA-A, -B , -C and -DRB1. HLA types of patient and donor
should be confirmed, although the original type from the unrelated donor registry is acceptable for this purpose. The need
for high-resolution typing of HLA Class | and Il will depend upon local transplant protocols.

As a minimum cord units must be typed at low resolution for HLA-A and -B and high resolution for -DRB1. Extended typing
must be performed if required by the local transplant protocol. Prior to commencement of patient conditioning, a minimum
low-resolution confirmatory type of at least HLA-A, -B and -DRB1 must be performed upon receipt of the shipped unit. Typing
must be performed on a segment of the tubing integrally attached to the unit, on a satellite vial or on the content of the
thawed unit.

«16.8.7:» 16-8.8: Investigation of female donors to reduce the incidence of TRALI

Many transfusion services «screen» have-introduced-sereening for HLA or HLA and HNA antibodies to reduce the incidence
of TRALI. An initial screen for HLA antibodies may be followed by a screen for HNA antibodies to further reduce the potential
incidence of TRALI (see section 16.8.6). Female blood donors should be investigated for HLA antibodies following the
guidelines set out in section 16.6. There is no requirement to determine the specificity of any HLA antibodies detected or
type the donor for HLA.
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Chapter 17 Granulocyte immunology back to top

17.1: Reagent manufacture/reference preparations/cell panels

17.1.1: HNA typing reagents

There are several human neutrophil antigen (HNA) genotyping and phenotyping techniques. The latter are generally based
on the use of polyclonal HNA alloantibodies obtained from immunised donors or patients or monoclonal antibodies. HNA
typing techniques that do not require polyclonal antibodies derived from donors or patients are the techniques of choice.

HNA typing reagents prepared from human source material should comply with the guidelines in section 11.1.4.10.

An ‘Instructions for use’ sheet (package insert) should be prepared and supplied with antibody typing reagents, see section
11.1.4.12. Information in the instructions for use sheet should further indicate the immunoglobulin class of the antibodies
and the presence of any other contaminating antibodies reactive by the recommended methods.

HNA typing reagents used in genomic DNA and polymerase chain reaction (PCR)-based techniques should comply with the
guidelines in Chapter 14.

17.1.2: Composition of granulocyte cell panel for HNA antibody detection

It is recommended that laboratories make all reasonable efforts to include cells in their panel that will aid the detection and
identification of clinically significant HNA antibodies. The panel should consist of granulocytes typed for HNA-1a, 1b, 1c, 2,
3a, 3b, 4a, 4bw, 5a and 5bw by validated HNA typing techniques. «A minimum» fdeally,the panel should «include» centain
granulocytes that are homozygous for HNA-1a and HNA-1b and «preferably» be from Group O donors. The panel can be
expanded to include granulocytes homozygous for other HNA as indicated by the results of laboratory testing.

HNA typing of a granulocyte panel donor should «ideally» be based on two concordant «typing results» #pinrgs performed
on samples obtained on different occasions. Wherever possible, both phenotyping and genotyping should be performed for
the above antigens.

17.1.3: The preparation of granulocytes/lymphocytes

Granulocytes and lymphocytes for use in serological investigations should be prepared with regard to the following criteria:

e Granulocytes/lymphocytes should be prepared from donors/patients within 24 hours of venesection. Precautions
must be taken to minimise activation of granulocytes during isolation.

e Granulocyte/lymphocyte preparations should be essentially free from red cells that would otherwise interfere with
the technique or its reading.

e The viability of isolated granulocytes should be sufficient as to not interfere in the technique «used» eritsreading.

17.1.4: Selection of normal control sera

Normal control sera should be taken from untransfused male blood donors. The sera should be screened and found negative
for granulocyte-reactive antibodies (e.g. clinically non-significant autoantibodies are occasionally detected in apheresis
donors). An appropriate number of normal sera should be used, so that in any given assay a statistically relevant normal
range can be determined.

17.1.5: Selection of positive control sera

At least one positive control should be included in each assay. The selection and number of positive control sera will depend
on the technique and the HNA type of the granulocytes being used. In glycoprotein-specific assays, a positive control for
each glycoprotein used should be included as a minimum. If different capture monoclonal antibodies are used, the positive
control selected should be reactive with the monoclonal antibody selected.

17.1.6: Reference preparations

Sensitivity of techniques should be monitored on the basis of the inclusion of a ‘weak positive’ control. For anti-HNA-1a, the
internal sensitivity control should be calibrated against the WHO International Reference Reagents for anti-HNA-1a (NIBSC
code 09/284) when diluted as instructed by the manufacturer.
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In-house sensitivity standards, with similar reaction strengths to the above reagent, should be prepared for other HNA
antibodies.
17.1.7: Quality control schemes

Laboratories should take part in regular external quality control exercises such as the International Granulocyte Immunology
Workshops for HNA antibody detection and for HNA genotyping. Effective mechanisms should be in place to correct poor
performance in the quality scheme.

17.2: Nomenclature

The current nomenclature for HNA and corresponding antibodies «is based on epitopes and allelic typing and this» must be
used for recording granulocyte-specific alloantigen and alloantibody specificities’ (see Table 17.1).

Table 17.1 Current nomenclature for HNA «alleles, epitopes» and corresponding antibodies

System «Allele» «Epitopes» Antigen Original name Glycoprotein CD
HNA-1 «FCGR3B*01» HNA-1a NA1 FcyRIllb CD16
«FCGR3B*02» HNA-1b «, HNA-1d» NA2 FcyRlIllb CD16
«FCGR3B*03» «HNA-1b, HNA-1c» SH FcyRllIb CD16
HNA-1¢
«FCGR3B*04» «HNA-1a» «FcyRlllb» «CD16»
«FCGR3B*05» «HNA-1bv» «FcyRlllb» «CD16»
HNA-2 «Unknown» HNA-2 NB1 GP56-64kDa CD177
HNA-3 «SLC44A2*01» HNA-3a 5b CTL-2
«SLC44A2*02» HNA-3b 5a CTL-2
«SLC44A2%03» «HNA-3av» «CTL-2»
HNA-4 «ITGAM*01» HNA-4a MART® CD11/18 CD11b
«ITGAM*02» HNA-4bw CD11/18 CD11b
HNA-5 «ITGAL*01» HNA-5a OND? CD11/18 CD11a
«ITGAL*02» HNA-5bw CD11/18 CD11a

v: indicates a variant epitope that may have different serological characteristics with some antisera.
w: indicates a workshop designation — no antibodies against this epitope have currently been described.

17.3: HNA typing methods

HNA types should be determined using antibody-based and«/or» DNA/PCR-based techniques that have been validated in
the laboratory.

Polyclonal human anti-HNA antisera used in serological techniques should be well characterised. There is no requirement
to use typing antisera that are ABO compatible with the granulocytes since the available evidence suggests that granulocytes
either do not express Blood Group A or B antigens or do so very weakly. «However, human HNA antisera may contain HLA
class | antibodies that may confound results.

DNA based HNA typing techniques should be capable of distinguishing the different allelic forms described in Table 1 or,
where ambiguities are recognised in distinguishing different alleles, these should be clearly identified in any reports.»
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17.4: HNA antibody detection methods

There are several techniques for the detection of HNA-reactive antibodies. These techniques can be divided into non-specific
(where intact granulocytes are used, e.g. granulocyte immunofluorescence test, granulocyte agglutination test) and specific
assays (where glycoprotein capture, or purified glycoproteins or recombinant antigens are used, e.g. monoclonal antibody
immobilisation of granulocyte antigen test). Laboratories should use tests with adequate sensitivity for the detection and
identification of HNA-reactive antibodies. It is recommended that more than one technique is used to detect HNA-specific
antibodies.

The combination of chosen technique(s) and the composition of the cell panel cells (if applicable) must ensure:

e The detection of clinically significant HNA-reactive alloantibodies to the antigens of the HNA-1, HNA-2, HNA-3,
HNA-4 and HNA-5 systems.

e The detection and identification of HNA-reactive antibodies in samples containing a mixture of both HNA and
HLA-reactive antibodies, including antibodies to HNA-3 system antigens, which «are» is expressed on both
granulocytes and lymphocytes.

e Theidentification of the individual HNA specificities in samples containing mixtures of alloantibodies against several
HNA antigens (e.g. masking of certain HNA specificities by composition of the panel).

e Techniques should be available to detect cytotoxic and non-cytotoxic anti-lymphocyte antibodies and thereby aid
the distinction between granulocyte-specific, lymphocyte-reactive and HLA Class | and Class |l antibodies.

e Assays for the detection of granulocyte antibodies , which utilise glycoproteins isolated from human cells, soluble
recombinant antigens attached to a solid phase or recombinant cell lines expressing HNA should be used in
parallel with established human granulocyte-based tests, either ‘in house’ or at a reference laboratory, while further
data on the performance of these tests is gathered. An antibody specificity determined on the basis of reactivity
with a single recombinant antigen or single isolated membrane glycoprotein should be viewed as indicative rather
than definitive. Further work should be undertaken to confirm the antibody specificity using other sources of the
implicated antigen. If the ‘indicative’ antibody specificity is confirmed by other techniques the original result can be
used as supporting evidence to satisfy the requirements in 17.5.2. The existing advice that, wherever possible, a
patient or donor with suspected HNA specific alloantibodies should either be genotyped to determine if they are
negative for the allele encoding the implicated antigen or be phenotyped to ensure the absence of the antigen
(17.5.2) should be applied.

Where granulocyte-specific antibodies are detected, which appear to have allo-specificity, but the specificity cannot be
determined, the samples should be referred to a reference laboratory for further antibody specificity investigations. However,
laboratories should make all reasonable efforts to screen against the widest possible range of HNA antigens.

17.4.1: Validation of laboratory kits

e Kits for the detection of HNA-reactive antibodies should be validated for sensitivity and specificity on a batch basis
using a panel of clinically representative HNA antisera. It is recommended that the sensitivity of HNA antibody
detection should be monitored using a panel of antisera containing ‘weak’ reactive HNA antibodies (not obtained
by dilution of strongly reactive HNA typing sera). A panel of sera shown to be inert for HNA and HLA antibodies
should also be used.

e Kits for HNA typing should be validated for specificity on a batch basis using nine donors (three donors homozygous
for each HNA allele together with three heterozygotes).

17.5: Donor testing

17.5.1: HNA typing

HNA typing of donors whose granulocytes may be transfused to support HNA-immunised recipients should, wherever
possible, be typed twice using samples collected on different occasions. However, it may be necessary to issue HNA-
selected products on the basis of a single or ‘unconfirmed’ type.

17.5.2: Investigation of HNA antibodies

HNA antibody specificities should only be assigned when the sample investigated has been tested and a minimum of three
positive and three negative reactions obtained with a single technique or a minimum of two positive and two negative
reactions with two techniques. A report identifying the antibody can be issued at this stage. A donor with an HNA alloantibody
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should receive an HNA antibody card and an information leaflet, wherever this is available. However, before an HNA
antibody card and information leaflet is issued, the donor should be typed (on one occasion but ideally by two methods) and
found negative for that antigen.

17.5.3: Investigation of female donors to reduce the incidence of TRALI

Many transfusion services have introduced screening for HLA or HLA and HNA antibodies to reduce the incidence of
transfusion-related acute lung injury (TRALI). An initial screen for HLA antibodies may be followed by a screen for HNA
antibodies to further reduce the potential incidence of TRALI. Female blood donors should be investigated for HNA
antibodies following the guidelines for donor investigation, except that there is only a requirement to test for IgG antibodies.
The screening techniques used should «, as a minimum,» enable detection of HNA-1a, -1b, -2 and -3a antibodies which are
known to be implicated in causing TRALI.

HLA antibodies should be investigated using the guidelines set out in section 16.6.
17.6: Patient testing

17.6.1: HNA typing

Patients should be typed for HNA following the guidelines for donor HNA typing. A provisional type can be issued on the
basis of a phenotype/genotype performed on one occasion. However, it is recommended that, if possible, a second typing
technique be used on the first occasion of testing, especially where quality exercises or routine practice have revealed
technical problems in typing for particular polymorphisms.

17.6.2: Investigation of HNA antibodies

Patients should be investigated for HNA antibodies following the guidelines for donor investigation. «The investigation of
neonatal alloimmune neutropenia (NAIN) should include HNA typing of the parents and affected baby(ies) as this will help
identify any potential HNA incompatibilities and can be used to dlrect antlbody screenlng |fthe father and baby both have a
low frequency HNA that is absent in the mother.» ’ ’
neutropenia(NAIN)-are-advised-to-investigate Cases W|th a cllnlcal dlagn05|s of pOSSIb|e NAIN and a negatlve HNA antlbody
screen «against common HNA should be investigated for the presence of» for antibodies against low-frequency or ‘private’
antigens. An effective approach is to use granulocytes from the child’s father as an additional panel cell (paternal
granulocytes should be HNA typed as a ‘patient sample’). Alternatively, laboratories may refer such cases to a reference
laboratory.

In the investigation of TRALI, implicated donor samples should be investigated for the presence of both HNA and HLA Class
I and Class Il antibodies (see also section 16.6). There is usually no requirement to investigate the patient’s serum for HNA
or HLA antibodies, but if this is necessary both pre- and post-transfusion samples (where available) should be investigated.
Where antibody specificities are identified, the donor and patient should be typed to determine the presence or absence of
the cognate antigen. If required, a crossmatch may be performed between the implicated donor serum samples and
granulocytes/lymphocytes from the patient to determine the clinical relevance of any antibodies and the presence of any
low-frequency antibodies. When ‘pooled’ platelet products are implicated in a case of TRALI, consideration should also be
given to the possibility of the formation of inter-donor immune complexes. In such cases, all the donors who contributed to
the pool should also be HNA and HLA typed. In a small proportion of TRALI cases, patient antibodies may react with infused
donor cells/antigens and it may be necessary to incubate the patient’s serum with granulocytes/lymphocytes from the donor.

Crossmatch studies in both suspected NAIN and TRALI cases require that the granulocytes/lymphocytes are isolated from
the patient’s blood samples within 24 hours of venesection.

A patient or donor with HNA alloantibodies should receive an HNA antibody card and an information leaflet wherever this is
available.
17.6.3: Controls for direct tests for granulocyte bound immunoglobulins

Anticoagulated blood samples, less than 24 hours old, from a sufficient number of different normal donors to give a
statistically valid normal range, should be used as control samples for the determination of granulocyte-bound
immunoglobulins.
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17.7: References

»

1. Flesch BK, Curtis BR, de Haas M, Lucas G, Sachs UJ (2016). Update on the nomenclature of human neutrophil
antigens and alleles. Transfusion, 56, 1477—-1479.
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Chapter 18 Platelet immunology back to top

18.1: Reagent manufacture/reference preparations

18.1.1: HPA typing reagents

There are several human platelet antigen (HPA) genotyping and phenotyping techniques. The latter are generally
based on the use of polyclonal HPA alloantibodies obtained from immunised donors or patients, or monoclonal
antibodies. HPA typing techniques that do not require polyclonal antibodies derived from donors or patients are the
techniques of choice.

HPA typing reagents prepared from human source material should comply with the guidelines in section 11.1.4.10.
An ‘Instructions for use’ sheet (package insert) should be prepared and supplied with antibody typing reagents.
Information in the ‘Instructions for use’ should further indicate the immunoglobulin class of the antibodies and the
presence of any other contaminating antibodies reactive by the recommended methods.

HPA typing reagents used in genomic DNA and «polymerase chain reaction (»PCR«)»-based techniques should
comply with the guidelines in Chapter 14.

18.1.2: Composition of platelet cell panel for HPA antibody detection

It is recommended that laboratories make all reasonable efforts to include cells in their panel that will aid the
detection and identification of clinically significant HPA antibodies. The panel should consist of platelets typed at a
minimum for HPA-1, -2, -3, -5 and -15 by validated HPA typing techniques. Ideally, the panel should contain
platelets that are homozygous for HPA-1a, -1b, -2a, -2b, -3a, -3b, -5a, -5b, -15a and -15b and be from Group O
donors.

HPA typing of a platelet panel donor should be based on two concordant typmg results «usmg» pe#e#med—en
samples obtained on different occasions. W : b g

performed-on-one-occasion:

18.1.3: Selection of normal control sera

Normal control sera should be taken from non-transfused group AB male or ABO compatible blood donors. The sera should
be screened and found negative for platelet-reactive-antibodies (e.g. clinically non-significant autoantibodies or EDTA-
dependent antibodies are occasionally detected in apheresis donors). An appropriate number of normal sera should be used
so that a statistically relevant normal range in a given assay can be determined.

18.1.4: Selection of positive control sera

At least one positive control should be included in each assay. The selection and number of positive control sera will depend
on the technique and the HPA type of the platelets being used.

In glycoprotein-specific assays a positive control for each glycoprotein used should be included as a minimum.

18.1.5: Reference preparations

Sensitivity of techniques should be monitored on the basis of the inclusion of a ‘weak positive’ control. For anti-
HPA-1a, -3a and -5b, the internal sensitivity control should be calibrated against the WHO International Reference
Reagents for anti-HPA-1a (NIBSC code 05/106), anti-HPA-3a (NIBSC code 03/190) «,» and anti-HPA-5b (NIBSC
code 99/666) «and anti-HPA-15b (NIBSC code 18/220)» when diluted as instructed by the manufacturer.

In-house sensitivity standards, with similar reaction strengths to the above reagents, should be prepared for anti-
HPA-1, -3 and -5, and, if possible, for anti-HPA-2 and -15 antibodies.
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Table 18.1 Current HPA nomenclature

System Antigen Original names Glycoprotein CcD

HPA-1 HPA-1a Zw?, PIAt GPllla CD61
HPA-1b ZwP, PIA?

HPA-2 HPA-2a Ko® GPlbalpha CD42b
HPA-2b Ko?, Sib?

HPA-3 HPA-3a Bak®, Lek? GPlIb CD41
HPA-3b Bak®

HPA-4 HPA-4a Yuk®, Pen? GPllla CD61
HPA-4b Yuk?, Pen®

HPA-5 HPA-5a Br®, Zav® GPla CD49b
HPA-5b Br?, Zav?, Hc®
HPA-6bw Ca?, Tu? GPllla CD61
HPA-7bw Mo? GPllla CD61
HPA-8bw sr GPllla CD61
HPA-9bw Max? GPllb CD41
HPA-10bw La® GPllla CD61
HPA-11bw Gro? GPllla CD61
HPA-12bw Iy? GPlbbeta CD42c
HPA-13bw Sit? GPlb CD49b
HPA-14bw Oe? GPllla CD61

HPA15 HPA-15a Gov® CD109 CD109
HPA-15b Gov?
HPA-16bw Duv? GPllla CD61
HPA-17bw Va? GPllla CD61
HPA-18bw Cab? GPla CD49b
HPA-19bw Sta GPllla CD61
HPA-20bw Kno GPIIb CD41
HPA-21bw Nos GPllla CD61
HPA-22bw Sey GPIIb CD41
HPA-23bw Hug GPllla CD61
HPA-24bw Cab2?* GPllb CD41
HPA-25bw Swi? GPla CD49b
HPA-26bw Sec? GPllla CD61
HPA-27bw Cab3®* GPIIb CD41
«HPA-28b War GPllb CD41
HPA-29b Kha® GPllla CD61
HPA-30b Lab? GPllb CD41
HPA-31b Cab4®* GPIX CD42a
HPA-32b Dom® GPllla CD61
HPA-33b BI? GPllla CD61
HPA-34b Bzh? GPllla CD61
HPA-35b Efs? GPllla CD61»
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18.1.6: Quality control schemes

Laboratories should take part in regular external quallty control exercises such as the «UK NEQAS for Hlstocompatlblllty
and Immunogenetics schemes» A

for HPA genotyplng «and HPA antlbody detectlon/spemflcatlon» Effectlve
mechanisms should be in place to correct poor performance in the quality scheme.

18.1.7: Nomenclature

The current HPA nomenclature must be used for recording platelet-specific alloantigen and alloantibody specificities’ (see
Table 18.1). Any subsequent additons can be found in the «Human Platelet Antigen Database
(https://www.versiti.org/products-services/human-platelet-antigen-hpa-database)» fmmuno-Polymorphism-Database

18.2: Methods

18.2.1: HPA typing methods

e HPA types should be determined using antibody-based and«/or» DNA/PCR-based techniques that have been
validated in the laboratory.

e Polyclonal human anti-HPA antisera used in serological techniques should be well characterised. When used in
techniques with ‘intact’ platelets the antisera should be ABO compatible with the platelets to be typed. Alternatively,
anti-A and anti-B antibodies may be removed by absorption or neutralisation. This is not a requirement when using
human antisera in glycoprotein capture assays, but reactivity against ABO incompatible platelets should be
assessed. Sera shown to contain anti-A/B activity in these assays should be subject to the same requirements as
those used in ‘intact’ platelet assays.

18.2.2: HPA antibody detection methods

e There are several techniques for the detection of HPA-reactive antibodies. These techniques can be divided into
non-specific (where intact platelets are used, e.g. platelet immunofluorescence test, solid phase adherence assay)
and specific assays (where glycoprotein capture, or purified glycoproteins or recombinant antigens are used, e.g.
monoclonal antibody-specific immobilisation of platelet antigen assay). Laboratories should use tests with adequate
sensitivity for the detection and «specification» identification of HPA-reactive antibodies.

e The combination of chosen technique(s) and the composition of the cell panel cells (if applicable) must ensure:

o the detection of clinically significant HPA-reactive alloantibodies in the HPA-1, HPA-2, HPA-3, HPA-5 and
HPA-15 systems

o the identification of HPA-reactive antibodies and their specificity in samples containing a mixture of HPA
and HLA-reactive antibodies

o the identification of the specificities in samples containing mixtures of alloantibodies against several HPA
antigens (i.e. avoiding the masking of certain HPA specificities by the composition of the panel).

e Assays for the detection of platelet antibodies, which utilise:

1. glycoproteins isolated from human cells or soluble recombinant antigens attached to a solid phase, or

2. recombinant cell lines expressing HPA

should be used in parallel with established human platelet-based tests, either ‘in house’ or at a reference
laboratory.
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¢ An antibody specificity determined on the basis of reactivity with a single recombinant antigen or single isolated
membrane glycoprotein should be viewed as indicative rather than definitive. Further work should be undertaken
to confirm the antibody specificity using other sources of the implicated antigen. «If the ‘indicative’ antibody
specificity is confirmed by other techniques the original result can be used as supporting evidence to satisfy the
requirements in 18.3.2. The existing advice that, wherever possible, a patient or donor with suspected HPA specific
alloantibodies should either be genotyped to determine if they are negative for the allele encoding the implicated
antlgen orbe phenotyped to ensure the absence of the antlgen (18.3. 2) should be apphed » fnaddition—the-existing

o Where HPA-reactive antibodies are detected, but the specificity cannot be determined, the samples should be
referred to a reference laboratory for antibody specificity investigations. However, all reasonable efforts should be
made to screen against the widest possible range of HPA antigens.

18.2.3: Validation of laboratory kits

e Kits for HPA typing should be validated for specificity on a batch basis «with samples that possess homozygosity
and heterozygosﬂy for the reIevant HPA ponmorphlsm that is included in the test kit.» using-rine-donors{three

o Kits for the detection of HPA-reactive antibodies should be validated for sensitivity and specificity on a batch basis
using a panel of clinically representative HPA antisera. It is recommended that for monitoring of the sensitivity of
HPA antibody detection the panel of antisera should contain ‘weak’ reactive HPA antibodies (not obtained by
dilution of strongly reactive HPA typing sera). A panel of sera shown to be inert for HPA and HLA antibodies should
also be used.

18.3: Donor testing

18.3.1: HPA typing

Donors whose products may be used for fetal/neonatal transfusions should be HPA typed twice using samples collected on
different occasions. Further HPA typing at subsequent donations is not required after a confirmed type has been established.
HPA typing of other donors need only be performed on one occasion and HPA-selected products may be issued on the
basis of this ‘unconfirmed’ type.

18.3.2: Investigation of HPA antibodies

HPA antibody specificities should only be assigned when the sample investigated has been tested and a minimum of three
positive and three negative reactions obtained. An antibody report can be issued at this stage. A donor with an HPA antibody
should receive an HPA antibody card and an information leaflet «, where this is available». However, before an HPA antibody
card and information leaflet is issued, the donor should be typed and found negative for that antigen.

18.4: Patient testing

18.4.1: HPA typing
Patients should be typed for HPA following the guidelines for donor HPA typing with the following exceptions:

e A provisional type can be issued on the basis of a genotype performed on one occasion. However, it is
recommended that a second typing technique be used when quality exercises or routine practice have revealed
technical problems when typing for particular polymorphisms. Typing of subsequent samples will allow a confirmed
genotype to be reported.

o HPA typing of fetal amniocytes can be undertaken by molecular techniques using DNA isolated from non-cultured
amniocytes and a provisional HPA genotype reported. The HPA genotype should be repeated on DNA extracted
from cultured amniocytes and shown to be concordant with the first result.

e «HPA typing from cell-free fetal DNA can also be applied, similar to that for blood group typing described in section
15.4.1. Appropriate validation of HPA typing using cell-free fetal DNA against existing techniques using amniocytes
should be in place.»
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18.4.2: Investigation of HPA antibodies

Patients should be investigated for HPA antibodies following the guidelines for-deneor—investigation with the following
exceptions:

Laboratories serving populations with non-Caucasoid patients are advised to include cells in their panels which will
aid the detection and identification of additional clinically significant antibodies (e.g. HPA-4, Naka/GPIV). If the
acquisition of GPIV negative cells is not possible, an alternative approach is to establish assays capable of
identifying GPIV antibodies that are controlled by appropriate positive control sera.

Laboratories providing diagnostic testing for Neonatal Alloimmune Thrombocytopenia (NAITP) «should include
HPA typing of the parents and affected baby(ies). This testing will help identify any potential HPA incompatibilities
and can be used to direct antibody screening if the father and baby both have a low frequency HPA that is absent
in the mother. Laboratories» are advised to investigate cases with a clinical diagnosis suggestive of NAITP and
«with» a negative HPA-antibedy screen for «kcommon HPA» antibodies «, for antibodies» against low-frequency or
‘private’ antigens. An effective approach is to use platelets from the child’s father as an additional panel cell
(paternal platelets should be HPA typed as a ‘patient sample’). Alternatively, laboratories may refer such cases to
a reference laboratory. In the event of a negative antibody screen in a case where NAITP is suspected and there
is a potential HPA incompatibility between maternal and baby HPA types, laboratories are advised to repeat the
antibody investigation one month after delivery.

Laboratories providing diagnostic testing for platelet refractoriness should follow the algorithm for laboratory
investigations of platelet refractoriness in Figure 16.1.

A patient with HPA antibodies should receive an HPA antibody card and, wherever possible, an information leaflet. However,
before an HPA antibody card and information leaflet is issued, the patient should be typed and found negative for that

antigen.

18.5: References

1.

Metcalfe P, Watkins NA, Ouwehand WH, Kaplan C, Newman P, Kekomaki R, De Haas M, Aster R, Shibata Y,
Smith J, Kiefel V, Santoso S. (2003). Nomenclature of Human Platelet Antigens. Vox Sanguinis, 85, 240-245.
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Chapter 22 Haemopoietic progenitor cells back to top

22.1: Introduction

Cellular therapy is now covered by a variety of legislation. The EU Directive on Tissues and Cells (2004/23/EC) and its
associated Commission Directives (2006/17/EC and 2006/86/EC) have been transposed into UK law as the Human Tissue

(Quallty and Safety for Human Appllcatlon) Regulatlons 2007 «as amended» For-advanced-therapy-medicinal-products

The Human Tlssue Act 2004 Human Tlssue (Scotland) Act 2006 and Dlrectlons or Codes of
Practice issued by the Human Tissue Authority also apply. In addition, there are a number of key international standards for
haemopoietic stem cells, notably the FACT-JACIE and the NetCord-FACT Standards «and the WMDA standards». The lists
of publications in sections 22.1.1 «and 22.1.2» t6-22-1-5 have been grouped according to their origins.

The guidelines «references» in this chapter apply to the donation, collection, testing, processing, cryopreservation, storage
and distribution of haemoponetlc progemtor ceIIs (HPC) «and mononuclear ceIIs (MNC)» and—therapeutfeee#s—ﬁi@ W|th|n

These gwdellnes are appllcable to stem cell donor registries and to bone marrow
peripheral blood and cord blood coIIectlon and processing facilities «, and importing facilities, hereafter mentioned as
establishments».

«22.1.1: UK Regulation/Guidelines

1. Statutory Instrument 2007 No. 1523 The Human Tissue (Quality and Safety for Human Application) Regulations
2007, and subsequent amendments. Available at www.legislation.qov.uk

2. HTA Guide to Quality and Safety Assurance for Human Tissues and Cells for Patient Treatment (current edition),
available at: https://www.hta.gov.uk/quidance-professionals/regulated-sectors/human-application/hta-
quide-quality-and-safety-assurance

3. Human Tissue Act 2004 (except Scotland). Available at www.legislation.gov.uk

4. Human Tissue (Scotland) Act 2006. Available at www.show.scot.nhs.uk

5.  Human Tissue Authority Codes of Practice:
i Guiding principles and the fundamental principle of consent (Code A)
ii. Donation of Allogeneic Bone Marrow and Peripheral Blood Stem Cells for Transplantation (Code G).

Available at www.hta.gov.uk

6. Human Tissue Authority Guidance document for establishments working with Umbilical cord blood. Available at:
https://lwww.hta.gov.uk/quidance-professionals/regulated-sectors/human-application/establishments-
involved-cord-blood

7. Data Protection Act 2018. Available at https://lwww.gov.uk/data-protection

8. BSHI Guidelines for HLA matching and donor selection for haematopoietic progenitor cell transplantation.
Available at: http://www.bshi.org.uk

9. Joint UKBTS Professional Advisory Committee’s (JPAC) Donor Selection Guidelines for either cord blood donors
or bone marrow/peripheral blood stem cell donors. Available at www.transfusionguidelines.org.uk

10. Joint UKBTS Professional Advisory Committee’s (JPAC) Geographical Disease Risk Index (GDRI). Available at:
www.transfusionguidelines.org.uk

11. Advisory Committee on the Safety of Blood, Tissues and Organs (SaBTO) Microbiological Safety Guidelines.
Available at https://www.gov.uk/government/publications/guidance-on-the-microbiological-safety-of-
human-organs-tissues-and-cells-used-in-transplantation

22.2.2: European & International Directives/Guidelines

1. EDQM Guide to the quality and safety of tissues and cells for human application. Available at:
https://lwww.edgm.eu/en/quide-to-the-quality-and-safety-of-tissues-and-cells-for-human-application1
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10.

EC Guidelines to Good Manufacturing Practice (Eudralex) Manufacture of Sterile Medicinal Products. Available at
https://lec.europa.eu/health/medicinal-products/eudralex en

International Standards for Cellular Therapy Product Collection, Processing, and Administration. From the
Foundation for the Accreditation of Cellular Therapy (FACT) and the Joint Accreditation Committee of ISCT-
Europe and EBMT (JACIE). Available at https://www.ebmt.org/accreditation/jacie-standards

International Standards for Cellular Therapy Product Collection, Processing, and Administration Accreditation
Manual. Available at www.jacie.org

NetCord-FACT International Standards for Cord Blood Collection, Banking and Release for Administration.
Available at www.factwebsite.org

NetCord-FACT Cord Blood Accreditation Manual. Available at
https://www.factweb.org/forms/store/CommercePlusFormPublic/search?action=Publications

World Marrow Donor Association (WMDA) International Standards for Unrelated Haematopoetic Stem Cell Donor
Registries - promotes a range of standards, guidelines and recommendations to facilitate the exchange of
haematopoietic stem cells across international borders. Available at www.wmda.info

European Federation for Immunogenetics (EFI) ‘Standards for histocompatibility testing’
Available at https://efi-web.org

National Marrow Donor Program (USA) Standards. May be helpful in benchmarking for equivalent UK standards.
Available at www.marrow.orq

WMDA Donor Medical Suitability Recommendations. Available at:
https://share.wmda.info/display/DMSR/WMDA+Donor+Medical+Suitability+Recommendations+Main+page »
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22.2: Terminology

«This chapter aligns with the terminology described at FACT-JACIE International Standards for Haemopoietic Cellular
Therapy, Product Collection, Processing, and Administration, as below.

https://lwww.ebmt.org/sites/default/files/2021-12/STS 5 2 041 FACT-
JACIE%20Standards%20Eighth%20Edition 8 1 R2 12142021 ForWeb.pdf »

22.3: Policy and procedure requirements «and Safety

22.3.1: HTA licensing and requirements

The procurement and testing of human tissues or cells in UK should only be carried out by establishments holding an
appropriate HTA licence or by individuals or organisations working under the authority of a third-party agreement with an
establishment holding an appropriate HTA licence.

The below requirements apply to the establishments and third parties which carry out the procurement, testing, processing,
distribution, or export of tissues and cells for human application, and for licensed establishments which store or import
tissues and cells for human application.

https://content.hta.qgov.uk/sites/default/files/2021 -
06/HTA%20guide%20to%20Quality%20and%20Safety%20Assurance%20for%20Human%20Tissue%20and%20Cell
$%20for%20Patient%20Treatment%20-%20Jan%202021.pdf

22.3.2: FACT-JACIE and NetCord-FACT standards

The FACT-JACIE and NetCord-FACT standards are available for the clinical and laboratory facilities who wish to conform
to the FACT-JACIE and NetCord-FACT Standards as appropriate.

https://www.ebmt.org/sites/default/files/2021-12/STS 5 2 041 FACT-
JACIE%20Standards%20Eighth%20Edition 8 1 R2 12142021 ForWeb.pdf »
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«22.4:» 22.5: Adverse events and reactions

«22.4.1: HTA Guide for the management of serious adverse events (SAEs) and reactions (SARs)

All licensed establishments must have a system in place for reporting, investigating, registering and recording information
about SAEs and SARs which may influence the quality and safety of tissues and cells, and which may be associated with
any licensable activity, as well as any SAR observed during or after clinical application which may be linked to the quality
and safety of tissues and cells.

https://content.hta.gov.uk/sites/default/files/2021-
06/HTA%20guide%20t0%20Quality%20and%20Safety%20Assurance%20for%20Human%20Tissue%20and%20Cell
s%20for%20Patient%20Treatment%20-%20Jan%202021.pdf

22.4.2: WMDA reporting system

WMDA maintains a voluntary central global reporting system to report Serious (Product) Events and Adverse Reactions —
S(P)EARs as below

https://share.wmda.info/pages/viewpage.action?pageld=297107627 »
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«22.5:» 22:6: Donor selection, consent and testing

«Establishments must have detailed policies and procedures for the testing and assessment of donors of stem cells. These
must be in accordance with the requirements of the Human Tissue (Quality and Safety for Human Application) Regulations
2007 (as amended), UK-JPAC standards, FACT-JACIE Standards and the WMDA standards.

Anonymity must be maintained between donors and recipients in accordance with the requirements of EU Directive
2004/23/EC (Northern Ireland) and the UK information governance regulations.

https://www.transfusionguidelines.org/dsg/bm

https://share.wmda.info/display/DMSR/WMDA+Donor+Medical+Suitability+Recommendations+Main+page

https://lwww.ebmt.org/sites/default/files/2021-12/STS 5 2 041 FACT-
JACIE%20Standards%20Eighth%20Edition 8 1 R2 12142021 ForWeb.pdf

https://fact.policytech.com/dotNet/documents/?docid=534&public=true=

https://leur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2004:102:0048:0058:en:PDFhttps://ico.org.uk/for-

organisations/»
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«22.6: Collection processing and storage

Stem Cells and Therapeutic Cells should only be collected in a hospital facility or Blood Service apheresis unit with
appropriate experience (see section 5.8) and which meets the standards required by the Human Tissue (Quality and Safety
for Human Application) Regulations 2007 (as amended), FACT-JACIE Standards and NetCord-FACT Standards as
appropriate.

HTA Guide to Quality and Safety Assurance for Human Tissues and Cells for Patient Treatment- procurement

https://content.hta.qgov.uk/sites/default/files/2021-
06/HTA%20guide%20t0%20Quality%20and%20Safety%20Assurance%20for%20Human%20Tissue%20and%20Cell
$%20for%20Patient%20Treatment%20-%20Jan%202021.pdf

FACT-JACIE standards Part CM and Part C

https://lwww.ebmt.org/sites/default/files/2018-06/FACT-JACIE%207th%20Edition%20Standards.pdf »
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«22.7:» 22-11: Testing of haemopoietic progenitor cell donors and components ircluding-therapeutic
eals

«Infectious disease marker testing, ABO and RhD typing and clonogenic assays must be done in accordance with the HTA
guide to quality and safety assurance for tissues and cells for patient treatments -updated on January 2021, and the SaBTO
guidance.

Additional information and guidance available with FACT-JACIE, WMDA and NetCord-FACT standards.

The minimum current requirements for mandatory and additional microbiology testing (serology and/or NAT) are described
in Chapter 9.

Annex 7 indicates the requirements for the timing of testing for each type of HPC.

22.8: requirements for the timing of testing

Please see Annex 7 for guidance relating to the timing of testing for different categories of HPC.»
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«22.9:» 22-12: Labelling, packaging, transportation and «release» temperature-controls

«The mandatory requirements for these are described in the HTA’s Guide to Quality and Safety Assurance for Human
Tissue and Cells for Patient Treatment.

The FACT-JACIE Standards and NetCord-FACT Standards will also apply as appropriate.
The requirement for an EU Single European Code (SEC) still applies in Northern Ireland.

https://health.ec.europa.eu/blood-tissues-cells-and-organs/implementation/single-european-code-sec-tissues-and-
cells _en#:~:text=The%20%22Single%20European%20Code%E2%80%9D%200r,type%200f%20tissue%200r%20cells »
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«22.10:» 22.16: Disposal of haemopoietic progenitor cells

«Disposal of cellular therapy products shall include the following requirements shall meet the EBMT guideline requirements
(Chapter D12: Disposal)
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https://lwww.ebmt.org/sites/default/files/2021-12/STS 5 2 041 FACT-
JACIE%20Standards%20Eighth%20Edition 8 1 R2 12142021 ForWeb.pdf »

«22.11:» 22.17: Records «Maintenance»
«All patient records and results should be maintained to comply the requirements of the GDPR.

https://ico.org.uk/for-organisations/guide-to-data-protection/guide-to-the-general-data-protection-regulation-
gdpr/accountability-and-
governance/documentation/#:~:text=The%20UK%20GDPR%20contains%20explicit,t0%20the%201C0%200n%20re
quest

Establishments must comply with SaBTO advice in record keeping and maintenance.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/876161/SaBTO
-microbiological-safety-quidelines.pdf

The requirements for these are described in the Human Tissue (Quality and Safety for Human Application) Regulations
2007 (as amended), FACT-JACIE Standards, NetCord-FACT Standards and WMDA standards as above.»
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Annex 7 Requirements for the timing of testing for HPCs back to top

«Annex 7 - Requirements for the timing of testing for Hematopoietic Progenitor Cells (HPCs): Minimum
standards and good practice

Terminology:

HPC-A — Peripheral Blood (stem cells, collected by apheresis)

HPC-M — Bone marrow (stem cells, collected from bone marrow)

MNC-A — Mononuclear cells (collected by apheresis, including starting material for ATMP manufacture and DLIs)
HPC-CB — Umbilical cord blood

Mandatory — The test is either a regulatory requirement or deemed necessary to ensure regulatory requirements relating
to the assessment of donor suitability are met

Discretionary — The test must be performed on certain donors/donations if indicated by medical, social or travel history

Recommended — This test is recommended by an advisory committee or a professional body, but is not a regulatory
requirement

Optional — The test may be done at timepoints outside of the mandatory testing timeline

Table 1 — Allogeneic HPC-A, HPC-M

Test Performed on Test mandatory, Timing of test Notes
donor, product discretionary,
or both? recommended or
optional?
ABO + RhD Donor Mandatory Prior to donation Using two independently

collected samples; different
needlesticks

Mandatory infectious markers Donor Mandatory Within 30 days prior to the See Table 9.2

donation episode

Optional At the time of donation or

within seven days post

donation
Discretionary Additional Donor Discretionary Prior to donation, depending Align with JPAC donor
infectious markers (e.g. on travel history selection guidelines
Malaria, WNV, T.cruzi)
CMV Donor Recommended At donor selection, and

Within 30 days prior to the
donation episode

Toxoplasma, Epstein Barr Donor Recommended Within 30 days prior to the

Virus donation episode

Pregnancy test Donor Discretionary 7 days prior to starting donor Applies to all donors of
mobilisation regime, and, as childbearing potential

applicable, within 7 days prior
to the initiation of the
recipient’s preparative regime

Haemoglobinopathies Donor Discretionary At the time of donor Applies to those donors
assessment thought to be at risk of sickle
cell disease and compound
haemoglobinopathies
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Bacteriology testing Product Optional Pre-processing
(processed)
Mandatory Post-processing
Product Mandatory Post collection
(fresh)
FBC Donor Mandatory Immediately before every

collection for HPC-A; prior to
first donation for HPC-M

Table 2 — Autologous HPC-A, HPC-M

Test Performed on Test mandatory, Timing of test Notes
donor, product discretionary or
or both? optional?
ABO + RhD Donor Optional Prior to donation Due to autologous nature of
product, not essential
Mandatory infectious markers Donor Mandatory Within 30 days prior to the April 2023: Sample timing
donation episode currently under review by HTA
Optional At the time of donation or
within seven days post See Table 9.2
donation
Discretionary Donor Discretionary Prior to donation, depending In selected circumstances
Additional infectious markers on travel history based on individual risk
(e.g. Malaria, WNV, T.cruzi) assessment, testing may be
requested/required. Align with
JPAC donor selection
guidelines
Pregnancy test Donor Discretionary 7 days prior to starting donor Applies to all donors of
mobilisation regime, and, as childbearing potential
applicable, within 7 days prior
to the initiation of the
recipient’s preparative regime
Haemoglobinopathies Donor Discretionary At the time of donor Applies to those donors
assessment thought to be at risk of sickle
cell disease and compound
haemoglobinopathies
Bacteriology testing Product Optional Pre-processing
(processed)
Mandatory Post-processing
Product Mandatory Post collection
(fresh)
FBC Donor Mandatory Immediately before every

collection for HPC-A; prior to
first donation for HPC-M

Table 3 — Autologous & Allogeneic MNC-A

Test Performed on Test mandatory, Timing of test Notes
donor, product discretionary,
or both? recommended or
optional?
ABO + RhD Donor Mandatory Prior to donation Using two independently

collected samples; different
needlesticks

transfusionguidelines.org

Page 107 of 109

JPACOffice@nhsbt.nhs.uk


http://www.transfusionguidelines.org/
mailto:JPACOffice@nhsbt.nhs.uk

JPA

Joint United Kingdom (UK) Blood Transfusion and Tissue
Transplantation Services Professional Advisory Committee

Change Notification
No. 16 - 2023

collection

Mandatory infectious markers Donor Mandatory At the time of donation or See Table 9.2
within seven days post
donation
Discretionary Donor Discretionary Prior to donation, depending Align with JPAC donor
Additional infectious markers on travel history selection guidelines
(e.g. Malaria, WNV, T.cruzi)
CMV Donor Recommended At donor selection, and
Within 30 days prior to the
donation episode
Toxoplasma, Epstein Barr Donor Recommended Within 30 days prior to the
Virus donation episode
Pregnancy test Donor Discretionary 7 days prior to starting donor Applies to all donors of
mobilisation regime, and, as childbearing potential
applicable, within 7 days prior
to the initiation of the
recipient’s preparative regime
Haemoglobinopathies Donor Discretionary At the time of donor Applies to those donors
assessment thought to be at risk of sickle
cell disease and compound
haemoglobinopathies
Bacteriology testing Product Optional Pre-processing
(processed)
Mandatory Post-processing
Product Mandatory Post collection
(fresh)
FBC Donor Mandatory Immediately before every

Table 4 - HPC-CB

Test Performed on Test mandatory, Timing of test Notes
mother, product discretionary,
or both? recommended or
optional?
ABO + RhD Product Mandatory Prior to cryopreservation
Mandatory infectious markers Mother Mandatory At the time of donation or See Table 9.2
within seven days post
donation
Product Recommended Prior to release Testing of the maternal sample
at the time of donation,
including NAT, may be used as
a surrogate marker for the
product. Testing of the product
is recommended but not
mandatory.
Discretionary Mother Discretionary 0 to +7 days Depending on travel history.
Additional infectious markers Align with JPAC donor
(e.g. Malaria, WNV, T.cruzi) selection guidelines
Product Discretionary Prior to release, as applicable
CMV Mother Recommended 0 to +7 days
Product Recommended Prior to release
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Toxoplasma, Epstein Barr Mother Recommended 0 to +7 days
Virus
Haemoglobinopathies Product Discretionary Prior to release Sample from product or
neonatal screen
Bacteriology testing Product Mandatory Post processing, prior to
cryopreservation
FBC Product Mandatory Between the end of collection

and pre-processing
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