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Disclaimer:

These guidelines to best practice in stem cell donor selection will change with time. The
guidelines present collective opinions from a numerous experts in the field and do not have
the force of law. The guide is to be used as a tool towards best practice for progenitor cell
donor selection and should be interpreted as thus. The guidelines present opinions and are
subject to change and are not a treatment recommendation for an individual patient but as
a general guide to best practice. The guidelines were prepared by a joint working party

from the following professional societies:

¢ United Kingdom Paediatric Bone Marrow Transplant Group.
e British Society for Histocompatibility and Immunogenetics
e British Society for Blood and Marrow Transplantation

e British Transplantation Society

¢ Royal College of Pathologists

e [nstitute of Biomedical Science

The above named societies cannot attest to the accuracy,
completeness or currency of the opinions contained herein and
does not accept any responsibility or liability for any loss or
damage caused to any practitioner or third party as a result of
any reliance being placed on the guidelines or as a result of
any inaccurate or misleading opinion contained in the

guidelines.



Contents

R AT A LT o [0 0] L (== 3SR 6
(@ T Loz Iece] )i ] o1 o] =SSR 7
COMMENTS TECEAIVE T OM: .ottt ettt et e b e s te s aeesaeesaeeebeeseeaeeeaeeebeeebaesbeeabesabesasesaeesheesbeenteensesnseesseabeenbaenbenntens 8
1 [ a) o Te [V To: {701 o IO OO 9
11 (@1 Y L= OSSPSR 9
12 Current status of unrelated donor HLA match criteria used inthe UK ... 10
13 The need for guidelinesin the United KiNGAOM ..ot sttt st ne e s 11
14 PUrpose Of the QUIAEIINES.........coieeiie et e et e st et e s e et e s aeeseene e s enteseenbesreereeneeneenes 11
Preparation Of the QUILETTNES...........co bbb bt be b e e b e b et b e b et b b et enenean 12
Where arecommendation has more limited or contradicted support in theliterature, therecommendation isbordered
=T To I T a1 o1 =10 IR LTS 12
2 AN o =1 o o1 Vo 13
21 Definitions of low, intermediate and high resolution, allelic and confirmed allele high resolution HLA typing: ..... 13
P20 S o LV == o) 1B Ko I () OSSP R 13
212 Intermediate reSOIULION (IR): ... oo ittt ettt e b e e bt e e e se et e s et eb e s st e ne e e e se e beseesbenaeeneenes 13
213 HIigh reS0IULION (HR): ...ttt e b e b bt e e e e e b e saeeb e e aeeme e e e se e besbesbenneeneenes 13
2 N | 1= T == o [0 o) N 2 - A 14
215 Confirmed allele high resolution (CAHR): ......cuecieiee ettt st e e sr e e s resreeaeennenes 14
2.2 Sage of disease, timeto transplant and HLA MatChiNG .......cceeieiereie sttt ennens 16
3 Recommendationsfor related progenitor Cell doNOr SEIECLION. .......coeiiiriiie i e 18
31 HLA mMatChed FEIAtEd QOMOK .....c..eeeeceeeeeeteeete ettt ettt et e e b e e be et e e be et e eabesaeesheesaeesseenseeaseeseeebeebeenbenntens 18
3.2 HLA MiSmatChed related dONOIS..........ceiiuiiieeiecteee ettt ettt e et e et e e be et e e abesaeesheesbeesbeenseenseeseeebeebeenbenntens 19
4 UNTrelated dONOF SEIECLION .....cciiiice ettt st st se s be s e e st s beseeaesbese e s s be st ebesbeneenesbe e eneee 19
4.1 Genetic factors impacting on the availability of a HLA matched unrelated progenitor cell donor............cccccveeeenene 19
4.2 Recommendations for unrelated donor SEIECHION...........ooiiirireee e s enes 21
5 [ SO0 11 | o S 22
51 Peripheral Blood Progenitor cell (PBSC), Bone Marrow (BM) or Umbilical Cord Blood (UCB). ........ccccccceveneeee 22
52 Progenitor cell Source and engraftment ............ooco i et b h e enes 24
5.3 UCB - HLA match, cell dose and engraftment ............ccocvieriieeieie ettt st s re e enes 24
5.4 CD34™CEllS AN ENGIAIIMENE ......veececeevereteeee ettt ettt ss s sttt ssse s s s st et ettt es s s an s s b et et s s sesesnsetetatans 25
55 HLA antibodies and engraftiment...... ..o sttt 25
5.6 Acute graft versus host disease (aGVHD) and HLA MIiSMALCHING ......co.erveiririeirieesese e e 27
5.7 Chronic graft versus host disease (CGVHD) and HLA MISMALCHING ......coveeririeiririeire ettt seeeenene 27
6 Non-HLA factorsto be considered fOr SElECLION........ccooi i e 28
6.1 CYLOMEGAIOVITUS (CIMV) ..ttt et b e et b e et b e s e e ae bt seeaeeb e s e e st eb e s e ene e b e seeneebeseene et e seeneebe s 28
6.2 F Y= 1@ R o ool o | o U] o USSP U RSP 28

6.3 (7S 00 (< TR 29



° /
BSHI /2o q-(HS Brish etion % The Royal College of Pathologists @
British Society for Society Pathology: the science behind the cure
e BSBMT | /Al = \2012/13
Guidelines for selection and HLA matching of related, unrelated and umbilical cord donors for allogeneic progenitor cell
transplantation.

6.4 [ 7] T Ao = TS 29
7 AIGOritNM FOr @ AONOI SEAI T ...ttt bbb bbbt b et b b et b e e e bt b e e e 30
8 H& I Laboratory - Operational RECOMMENTALIONS.......c.ceiiirieirieieeese ettt bbb e 31



.. x

i € | BSBMT | /A

'?:aiﬁ:glamaﬁon \\ The Royal College of Pathologists I B MS

Pathology: the science behind the cure

V2012/13

Guidelines for selection and HLA matching of related, unrelated and umbilical cord donors for allogeneic progenitor cell

transplantation.

Writing Committee:

The persons below, listed in alphabetic order have been asked to compile guidelines

providing recommendations on current best practice for scientific professionals involved in

the selection of haematopoietic progenitor cell donors. The guidelines are based upon peer

reviewed studies and publications.

Dr David Briggs

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Vincent Drive

Birmingham B15 2TT

Dr Ann Green

Consultant Clinical Scientist

British Bone Marrow Registry and
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

500 North Bristol Park

Filton

Bristol BS34 7QH

Dr Andrea Harmer

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Longley Lane

Sheffield S5 7JN

Dr John Harvey

Principal Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

500 North Bristol Park

Filton

Bristol BS34 7QH

Chairperson of writing committee

Dr Cristina Navarette

Consultant Clinical Scientist

NHSBT Head of H&l and BBMR

& Principal Investigator
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Colindale Avenue

London NW9 5BG

Dr Kay Poulton

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

Manchester Royal Infirmary

Oxford Road

Manchester M13 9WL



Clinical contributors:

Dr Jackie Cornish, OBE

Director of Paediatric Stem Cell
Transplant

Head of Division

Division of Women's and Children's
Services

Bristol Royal Hospital for Children
Bristol BS2 8BJ

Dr Brenda Gibson

Consultant Paediatric Haematologist
Royal Hospital for Sick Children
Dalnair Street

Glasgow, G3 8SJ

Prof. David Marks

Consultant Adult Haematologist
Avon haematology Unit

Bristol Oncology Centre
Horfield Road

Bristol BS2 8ED

Dr John Moppett

Consultant Paediatric Haematologist
Children's BMT Unit

Bristol Royal Hospital for Children
Bristol BS2 8BJ

Dr Steve Robinson

Consultant Adult Haematologist
Avon haematology Unit

Bristol Oncology Centre
Horfield Road

Bristol BS2 8ED

Dr Rod Skinner,

Consultant in Paediatric and Adolescent
Oncology,

Children's BMT Unit,

Great North Childrens Hospital,

Royal Victoria Infirmary,

Newcastle upon Tyne.

NE1 4LP.

Principal Clinical Reviewer

Dr Mary Slatter

Associate specialist in Paediatric BMT
Children's BMT Unit

Great North Childrens Hospital,

Royal Victoria Infirmary,

Newcastle upon Tyne.

NE1 4LP

Dr Paul Veys

Consultant Paediatric Haematologist
Great Ormond Street Hospital for
Children

Great Ormond Street

London WC1N 3JH

Dr Rob Wyn

Consultant Paediatric Haematologist
Royal Manchester Childrens Hospital
Hospital Road

Pendlebury

Manchester M27 1HA



.. x

oty BSBMT | /Nl

air;:glamaﬁm \\ The Royal College of Pathologists I B MS

Pathology: the science behind the cure

V2012/13

Guidelines for selection and HLA matching of related, unrelated and umbilical cord donors for allogeneic progenitor cell

transplantation.

Comments received from:

Prof. Nigel Russel and
Dr Bronwen Shaw
on behalf of
The British Society for Blood and Marrow
Executive Committee

Dr. Ann-Margret Little

on behalf of
The Caledonian Histocompatibility and
Immunogenetics Network (CHAIN)

Dr Vaughan Carter

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Barrack Road

Newcastle NE2 4NQ

Dr. Brendan Clarke

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

St James Hospital

Leeds LS9 7TS

Prof. Dereck Middleton

Transplant Immunology,

Royal Liverpool University Hospital
Prescott Street,

Liverpool, L7 8XP

Dr. Katy Latham

On behalf of the:

Antony Nolan Laboratories
Fleet Road, London, NW3 2QG

Dr Craig Taylor

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

Adenbrookes Hospital

Hills Road

CB2 0QQ

Dr Leigh Keen

Senior Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Filton

Bristol BS34 7QH

Dr Martin Howell

Head of Department

Consultant Clinical Scientist
Histocompatibility and Immunogenetics
Laboratory

NHS Blood and Transplant

Barrack Road

Newcastle NE2 4NQ

Mr. David Wilson
Principal Clinical Scientist
Immunology Department
Aberdeen Royal Infirmary
Aberdeen AB25 2ZN



[
o i .
Q,, "-< mgzglamaﬁm \\ The Royal College of Pathologists B Ms

BSBMT |/X V2012/13

Guidelines for selection and HLA matching of related, unrelated and umbilical cord donors for allogeneic progenitor cell
transplantation.

Guidelines for selection and HLA matching of related, adult
unrelated donors and umbilical cord units for haematopoietic
progenitor cell transplantation.

1 Introduction
1.1 Overview

Strong evidence for significantly improved transplant outcome in unrelated donor
haematopoietic progenitor cell transplants by matching for Human Leukocyte Antigens (HLA)
using high resolution typing between patient and donor has been published over recent years
(1-7). These retrospective studies involving multiple transplant centres, analysed the effect of
HLA high resolution donor matching and mismatching on patient survival. Other studies have
used an algorithm to define transplant pairs as “well matched, partially matched and
mismatched” for HLA typing and retrospectively analysed transplant outcome showing an

epoch dependent improvement in overall transplant survival (8).

From these and earlier studies the National Marrow Donor Program (NMDP, USA) issued
HLA matching guidelines in 2003 (updated in 2008) of best practice for matched unrelated
donor (MUD) progenitor cell transplants in adults (9). They describe guidelines for the optimal
HLA match positively impacting post transplant survival in adult transplants(10). The core
component of the NMDP guidelines for optimal transplant outcome requires a high resolution
HLA-A, B, C and DRB1 loci matched unrelated donor to be used where a HLA matched
sibling is not available. The guidelines further suggest that where a mismatch is unavoidable
a single mismatched allele or antigen at HLA-A, -B, -C or -DRB1 donor should be selected.
Similar guidelines are being used for HLA matching in a European prospective study (ALL-
SCT-BFMi consortium) in progenitor cell transplants for children with Acute Lymphoblastic

9
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Leukaemia (ALL) (11;12). The European study also includes HLA-DQB1 as locus for

\\5\\\

matching, the results of which are yet to be published.

1.2 Current status of unrelated donor HLA match criteria used in the
UK

In 2009 a cross-sectional study of all Histocompatibility and Immunogenetics (H&I)
laboratories in the UK and Ireland revealed that no uniform standards or guidelines are being
applied for the HLA matching of unrelated recipient/donor pairs in progenitor cell
transplantation (13). The survey shows that high resolution typing at HLA class-1 and class-II
for recipient/donor matching is performed in the selection of 40% of final transplant pairs in
the UK and 100% in Ireland. The remaining 60% pairs are matched at the high resolution
level for HLA class-Il and low to intermediate resolution level for HLA class-I.
All laboratories surveyed matched at HLA-A, -B, and -DRB1 but there was no consensus on
the use or need for matching at HLA-C, -DRB3, -DRB4, -DRB5, -DQB1 or -DPB1. Where a
HLA matched donor was unavailable, 13 differing centre dependent criteria were in use to
identify a suitable mismatched donor (table 1).

Table 1.
HLA mlsmatch crlterla used where a full matched donor is not an option

donor when no HLA matched donor is available

(A)>(B)>(DQB1) (A)>(C)>(DQB1) (C)>(A)>(B) (C)>(A)>(DRB1)

(C)>(DQB1)>(DR  |(DPB1)>(DQB1)>(DR (DQB1)>(A)>(B) (DQB1)>(A)
B1)

B1)

(DQB1)>(C)>(A)  |(DPB1)>(DRB3,4,5)> |(DQB1)>(A)>(DRB3, (DPB1,DRB3,4,5)>(DQB1)>(C)

©
4,5)

(C,DRB3,4,5,DQB1,DPB1)>(A)>(B,DRB1)

Seventeen H&I laboratories returned thirteen differing algorithms (2009). All loci within brackets are given equal weighting
and > equates to being preferred before the following loci. They are listed as (first preference) > (second preference) > (third
preference).

10
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This recent survey emphasised the wide variability in HLA matching and selection criteria

used by progenitor cell transplant units in the UK.

1.3 The need for guidelines in the United Kingdom
The use of clinical guidelines founded on evidence-based medicine to set standards is an
important aspect of clinical medicine and patient care. Guidelines for the allocation of solid
organ donors have been published in the UK. No guidelines have been issued for related
and unrelated allogeneic progenitor cell donor selection based on UK best practice.
Some publications provide recommendations in this setting but deal mostly with single
disease aspects of transplantation or progenitor cell source (14;15). These guidelines are

intended to be applicable to clinical practice in UK transplant centres.

1.4 Purpose of the guidelines
The aim of this document is to offer haematopoietic progenitor cell donor selection guidelines
to clinical and biomedical scientists involved in donor selection for patients undergoing
allogeneic progenitor cell transplantation. It is hoped that the guidelines may prove to be
useful to other health care professionals in training. The guidelines highlight the most
relevant HLA factors to consider in the rapid provision of the best matched related and

unrelated adult volunteer progenitor cell donors or umbilical cord blood unit.

Clinical urgency as determined by the transplant team will remain the principal determinant
that impacts the choices offered. It is hoped that the document will offer valuable guidance in

a wide range of progenitor cell transplant scenarios.
11



Preparation of the guidelines

The guidelines were prepared by a working party of:
¢ United Kingdom Paediatric Bone Marrow Transplant Group.
e British Society for Histocompatibility and Immunogenetics
e British Society for Blood and Marrow Transplantation
e British Transplantation Society
e Royal College of Pathologists

e Institute of Biomedical Science

The guidelines are based on review and consensus literature up to July 2011. They shall be
revised annually from 30™ December 2012 onwards.

Recommendations strongly supported by current and historic literature or are mandatory

for accreditation purposes, are bordered and highlighted thus.

Where a recommendation has more limited or contradicted support in the literature, the

recommendation is bordered and highlighted thus.

12




[
o i .
Q,, "-< mgzglamaﬁm \\ The Royal College of Pathologists B Ms

it @ | BSBMT | /A V2012/13

Guidelines for selection and HLA matching of related, unrelated and umbilical cord donors for allogeneic progenitor cell
transplantation.

2 HLA matching
2.1 Definitions of low, intermediate and high resolution, allelic and
confirmed allele high resolution HLA typing:
The following definitions have been compiled by a joint working party from the following
organisations: American Association of Blood Banks (AABB), American Society for
Histocompatibility and Immunogenetics (ASHI), College of American Pathologists
(CAP), European Federation for Immunogenetics (EFI), Foundation for the Accreditation
of Cellular Therapy (FACT), National Marrow Donor Program (NMDP), World Marrow
Donor Association (WMDA) (August 2010).
2.1.1 Low resolution (LR):
The DNA-based typing result is at the level of the digits comprising the first field in the
DNA-based nomenclature. Examples include: A*01; A*02. The exception is B*15 in
which low resolution is defined as a subset of alleles that might be considered as
sharing a broad serologic type, either B15 or B70.
2.1.2 Intermediate resolution (IR):
Intermediate resolution is defined as a DNA-based typing result that includes a subset
of alleles sharing the digits in the first field of their allele name and that excludes some
alleles sharing those digits. Examples include: A*02:01 or A*02:02 or A*02:07 or
A*02:20 but not other A*02 alleles. There may be cases in which the subset of alleles
includes one or more alleles with a group beginning with different digits but these
alleles should be the exception i.e., the majority of the alleles should share the same
first digits e.g., A*01:01 or A*01:02 or A*01:14 or A*36:04.
2.1.3 High resolution (HR):
A high resolution typing result is defined as a set of alleles that specify and encode the

same protein sequence for the peptide binding region of a HLA molecule and that
13
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excludes alleles that are not expressed as cell-surface proteins. Examples are typing
with the following characteristics:

(a) Alleles within a P group designation e.g., A*02:01P, DPB1*04:02P. The ‘P’ group
designation is assigned to alleles that encode for the same protein sequence in exon 2
and 3 for HLA class | and exon 2 for HLA class II.

(b) Alleles within a G group designation (e.g., A*02:01:01G, DRB1*12:01:01G) with
the exception that it does not include non-expressed alleles with the same nucleotide
sequence (e.g., A*02:01:01G without A*02:43N and A*02:83N). The ‘G’ designation is
assigned to HLA alleles with the same nucleotide sequences across the exons

encoding for peptide binding domains. A comprehensive explanation of P and G

2.1.4 Allelic resolution (AR):
The DNA-based typing result is consistent with a single allele as defined in a given

version of the WHO HLA Nomenclature Report as described on the reference web

gene as defined by the use of all of the digits in a current allele name. Examples
include A*01:01:01:01; A*02:07.

2.1.5 Confirmed allele high resolution (CAHR):
A “confirmed” allele is one that has been identified in two or more unrelated individuals

and is designated as  “confirmed” in the IMGT/HLA  database

defined as a set of alleles that specify and encode the same protein sequence for the
peptide binding region of a HLA molecule, and exclude “confirmed” alleles that are not
expressed as cell-surface proteins and include alternative genotypes with two

14
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unconfirmed alleles that specify different protein sequences, when applicable. An
example of confirmed allele high resolution typing is: A*02:01:01G in which the non-
expressed alleles, A*02:43N and A*02:83N, are not excluded because they have not

been identified in two or more unrelated individuals.

15



2.2 Stage of disease, time to transplant and HLA matching

One of the earliest steps in donor selection is to consider the disease and the potential
progression of the patient. Patients with a slowly progressing disease such as
myelodysplastic syndrome in low and intermediate-1 international prognostic score
groups (IPSS), can have ample time to search for the best matched unrelated donor. In
these cases delayed transplantation to source the best possible donor can maximise
overall survival. However, in others cases such as patients with myelodysplasia in
intermediate-2 and high risk IPSS, immediate transplantation is associated with maximal
life expectancy (16).

This contrasts with acute leukaemia’s where the patient’s condition can rapidly
deteriorate and a limited window of opportunity in terms of clinical remission may limit the
time available for an unrelated donor search. The transplant physician must advise the
H&I laboratory on the stage of the patient’s disease (early, intermediate or advanced)
giving an indication of clinical urgency. A patient progressing to advanced disease usually
has a higher mortality risk from the disease than the added risk from a single HLA
allele/antigen mismatch or alternative donor therapy such as umbilical cord blood (UCB)
transplantation. The progress of the patients disease and the likelihood of finding a HLA
matched donor will determine the choice of progenitor cell source selected for treatment
(17).

The H&I specialist must advise on the likelihood of finding a high resolution matched
donor within the time frame set by the transplant consultant. The likelihood of finding a
high-resolution matched donor should be based upon the frequency of the HLA alleles
and haplotypes in the population. Studies suggest that the ethnic origin of the patient and

the likelihood of potential matches must be identified as early as possible (18-21).

16



Guidance and tools to assist in donor selection and allele frequencies are freely available

at the following websites.

www.allelefrequencies.net

Extended donor searches where uncommon HLA types are present usually fail to find a
high resolution matched donor and sacrifice time to the progression of disease (17).
Alternative progenitor cell sources or acceptance of a limited HLA mismatch with an
unrelated panel donor should be explored early in the planning of the transplant where
time to transplant is restricted by the progress of the patients disease. Transplant
indications tables designed to advise transplanters, referring haematologists and

recommended treatments may be found at the following website.


http://www.haplostats.org/home.do
http://www.marrow-donor.org/cgi-bin/DNA/dnatyp.pl
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3 Recommendations for related progenitor cell donor selection.

3.1 HLA matched related donor

18
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3.2 HLA mismatched related donors

If there are no HLA matched siblings, and the time to transplant is short, then mismatched

related donors can be considered.

4 Unrelated donor selection
4.1 Genetic factors impacting on the availability of a HLA matched
unrelated progenitor cell donor.
The number of HLA-A, -B and -DRB1 low resolution matched donors available for a patient
following a BMDW search often reflects the likelihood of finding a high resolution matched
unrelated donor. It has been reported that Caucasoid patients have a 40-50% chance of
having a high resolution matched donor at HLA-A, -B, -C, -DRB1 and -DQB1 (10/10 match)

and that the
19
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probability of finding a 10/10 high resolution match is highly predictable (22;23). The chance
of a 10/10 match in other ethnic groupings is lower (24). The following factors should be
considered when searching for a high resolution matched unrelated donor.

e Commonly found HLA-B and -C or HLA-DRB1 and -DQB1 associations have a

positive impact on the likelihood of finding a donor.

e Uncommon haplotypes in which the allele of one locus is not in normal linkage
disequilibrium with allele of neighbouring locus, such as uncommon HLA-B and -C or
HLA-DRB1 and -DQB1 associations have a negative impact on likely donor

availability.

e The frequencies of HLA-B and -C or HLA-DRB1 and -DQB1 associations in donor
registries for differing ethnic groups are available for comparison with the HLA type of
the patient (20;25;26) (see 2.2, tools to assist in donor selection).

e Two points that will negatively impact the availability of a matched donor are:

e The presence of a patient allele with a frequency of <5% within the low
resolution matched possible donors (e.g. B*44:05).

e The presence of an allele in the patient that is a possible match for low
resolution donor types where other alleles having frequencies >10% are the
alternative possible mismatches (e.g. B*35, B*44, DRB1*04, DRB1*11,
DRB1*13).

e The presence of alleles from the low resolution typing groups HLA-B51 and B18 or the
presence of alleles HLA-B*27:05, B*44:02 and B*44:03 in the patient, have a raised
risk of a HLA-C mismatch.

e Patients are less likely to find a matched donor from an ethnic group differing from

their own (27)
20
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e Patients with parents coming from differing ethnic groups (mixed race) have a raised

risk of not finding a match.

4.2 Recommendations for unrelated donor selection
The benefits of high resolution matching for HLA decreases as the disease progresses from
early to intermediate to advanced disease states. Disease progression and stated time to
transplant must be considered when deciding if a search for a high resolution matched donor
should be pursued, or an alternative more quickly available progenitor cell source such as
progenitor cells from umbilical cord or HLA non-identical related transplant should be
investigated (28). In Patients with unusual HLA types other progenitor cell sources should be
considered early. EFI standards recommend minimum requirements for HLA typing in
unrelated progenitor cell transplantation but do not specify a standard for matching; this is

determined by local transplant policies.

NMDP guidelines for adults recommend that high resolution HLA matching for HLA-A, -B, -C
and -DRB1 is used for the recipient and final progenitor cell transplant donor (high resolution
typing defined in section 2.1.3 of this document)(10). Contemporaneous studies show this
level of resolution and matching (8/8 match) to be the minimum level favourably influencing

leukaemia free survival (LFS) in unrelated donor transplants (10).

Matching for HLA-DRB3, -DRB4, -DRB5 has not yet been shown to significantly improve
LFS. A large study looked at HLA-DQB1 mismatches and showed an additive negative
impact where there was an existing mismatch at HLA-A, -B, -C or -DRB1(4). Other studies

indicate that HLA-DQ mismatches represent no added risk (3;29)
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e Therecipient should be high resolution typed prior to submitting the donor type for
an unrelated donor search.

e Werecommend a 10/10 high resolution match at HLA-A, -B, -C,-DRB1 and DQB1
loci unrelated donor to be used where possible

e Where a 10/10 match is not possible a single mismatch at HLA-A, -B, -C, -DRB1 or
DQBL1 is acceptable (4).

e The transplant strategy must minimise the number of HLA allele mismatches
between donor and recipient (4).

e Alternative progenitor cell sources should be considered early in the donor search

where a patient is unlikely to have an HLA matched unrelated donor.

Mismatches at HLA-DPB1 have been shown to offer a graft versus leukaemic advantage but
also increased graft versus host disease and associated morbidity. A study has shown that
there was no significant influence on overall survival associated with matching at this locus
(30). Matching/mismatching at the DPB1 locus should be considered on an individual basis
following the transplant physician’s evaluation of the patients transplant related risks.

Emerging literature refers to permissible and non-permissible mismatches for DPB1 (31;32).

5 HSC source
5.1 Peripheral Blood Progenitor cell (PBSC), Bone Marrow (BM) or

Umbilical Cord Blood (UCB).

The choice of haematopoietic progenitor cell source is influenced by several factors; the
urgency determined by the patient’s condition, age, weight, disease status and the availability
of a suitable HLA matched donor will determine the choice. Each progenitor cell source has

distinct advantages and disadvantages requiring assessment in the best interest of the
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patient. They differ in characteristics such as; cell dose, HLA matching requirement, risks of
acute and chronic GvHD, time to engraftment and time to the availability of donor cells for

transplantation.

In recent studies of paediatric transplants for acute leukaemia, UCB transplants with up to 2
HLA antigen mismatches had similar 5 year leukaemia free survival (LFS) as 8/8 high
resolution matches at HLA-A, -B, -C or -DRB1 using unrelated BM and PBSC transplants. In
adult BM and PBSC transplants, 8/8 high resolution matches at HLA-A, -B, -C or -DRB1 have
lower transplant related mortality (TRM) and higher leukaemic free survival LFS than UCB
transplants (33). UCB transplants with an adequate cell dose have a similar transplant

outcome as single allele mismatched unrelated PBSC or BM transplant.

Where the maternal HLA type of a cord donation is known, non inherited maternal antigens
(NIMA) when selected as a mismatch have been reported to reduce transplant related

mortality and relapse rates (34).

It is recommended that UCB units are matched by high resolution typing for HLA-
DRB1 and at intermediate resolution for HLA-A and B (14;35;36). Every effort should
be made to minimise mismatching at these loci but where there is no choice a 5/6 or a

4/6 match may be acceptable. A 3/6 mismatch or worse is not recommended.
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5.2 Progenitor cell source and engraftment
PBSC transplants offer the fastest neutrophil engraftment followed by BM with UCB transplants the
slowest to engraft. Slow engraftment in UCB transplants is associated with higher post transplant
morbidity. In a recent UCB transplant study HLA match and total nucleated cell dose were shown to
independently influence the rate of neutrophil engraftment (37). In UCB transplants, engraftment can be

enhanced by using more than one cord blood unit.

The use of more than one UCB unit is recommended for those patients for whom a single
cord unit would offer an inadequate cell dose. In choosing a second UCB unit it is
recommended that the UCB unit is HLA matched to the patient using criteria recommended

in 5.1 (38)*.

*Note recent publication indicating that unit — unit matching is less important than total nucleated cells (TNC) in unit (39).

5.3 UCB - HLA match, cell dose and engraftment
When selecting a cord blood unit, it is important to match the cell dose to the size of the patient
being transplanted. A consensus has evolved that 2.5 x 10" nucleated cells per kilogram body
weight is the minimum cell dose required to reliably achieve engraftment in unrelated cord blood
transplants (40). UCB units have on average 1/10" the number of lymphoid derived cells of an
average BM collection(41). The cell dose from the cord blood unit and the degree of HLA matching
affect engraftment. In general, the greater the level of mismatch the higher the cell dose needed for

engraftment (35).
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The University of Minnesota recommends the following adjustments to cell dose depending upon
the HLA match category of the donor/recipient pair where matching is at high resolution level for
HLA-DRB1 and low resolution level for HLA-A and B loci (41).

Recommendations on cell dose with HLA mismatch UBC transplants:

6/6 HLA match >3 x 10’ nucleated cells per kilogram body weight
5/6 HLA match >4 x 10" nucleated cells per kilogram body weight

4/6 HLA match  >5 x 10" nucleated cells per kilogram body weight

5.4 CD34"°cells and engraftment

+ve

It is important to transplant sufficient CD34™™ cells for engraftment to take place. PBSCs offer the

highest yield of CD34™° cells, and Bone marrow harvests on very rare occasions fail to yield a

+ve

sufficient CD34™¢ cell dose. However, with cord blood donations the CD34"¢ cell yield varies
significantly form one unit to another. Total nucleated cell yield is more commonly used to assess

UCB unit selection for transplantation.

Higher CD34""¢ cell doses (typically >2 x 10°/kg body weight) result in better neutrophil and platelet
engraftment and are associated with improved survival especially in unrelated transplants. CD34""¢
cell doses >8 x10° /kg of body weight are associated with increased chronic graft versus host

disease where peripheral blood progenitor cells are used (42).

5.5 HLA antibodies and engraftment
The impact of HLA antibodies on engraftment has been unclear. Opinion was formed from
contradictory case study reports in the literature with few cases available for analysis because of the
matching criteria inherent in HLA matched related and unrelated donor transplants. The use of

mismatched cord blood donors has led to more transplants being performed where the patient has
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antibodies directed against HLA specificities present in the donor. Two recent studies indicate that
the presence of HLA antibodies in the recipient becomes a significant risk factor of transplant non-
engraftment where the HLA antigen specificity recognised by the antibody is present in the donor.

In a Japanese study of 374 cord blood transplants, 16.4% (41/250) of patients aged between 16
and 74 years transplanted for malignancies had HLA antibodies. Of those patients 8 had antibodies
against cognate antigen present in the transplanted cord blood. Engraftment for patients with HLA
antibodies but no cognate antigen in the transplanted cord was 93.6% with a median time to
engraftment of 21 days. Where the cognate antigen was present in the donor engraftment fell to
58% (p=0.017), and a median time to engraftment of 46 days (43). A more recent NMDP study
looking at failed BM transplants, found that the presence of recipient HLA antibodies reactive to
donor HLA antigens (HLA-DSA) is associated with an increased risk of non-engraftment (OR 22.8,
p=0.0002) (44). From these studies the following can be considered best practice in HLA
mismatched progenitor cell transplants. HLA-DSA in the recipient should be considered as a

potential significant risk factor for non-engraftment.

e In certain patients especially those with multiple risks of post transplant graft failure, the
testing for HLA antibodies should be considered.*
e In selecting HLA mismatched donors (CB, PBSC or BM) the transplant team must be

made aware of any HLA antibody incompatibility detected.

* Further studies in this area are needed to confirm the significance of donor specific HLA antibodies and non-
engraftment.

Some German, Italien and Israeli transplant centres have reported that progenitor cell dose (mega
dose) in mismatch transplants can overcome immune barriers to transplantation(45;46). The
effectiveness of this strategy in the presence of HLA-DSA in the recipient is unknown and is not

common practice in the United Kingdom.
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5.6 Acute graft versus host disease (aGvHD) and HLA mismatching
Acute GVHD is a major hazard in progenitor cell transplantation and a significant cause of death.
HLA mismatches between donor and recipient are reported as major risk factors for aGvHD (47).
Other possible risk factors include sero-positivity for herpes viruses and female donor to male

recipient transplants (48).

Lymphoid cells from cord blood have decreased reactivity and are described as being naive and
immature cells. The aGvHD risks associated with umbilical cord blood transplants are lower than
those of PBSC and BM (37;49;50).Grade | and Il aGvHD has been reported as a favourable factor

contributing to disease free survival in malignancies(51;52).

5.7 Chronic graft versus host disease (cGvHD) and HLA mismatching
Chronic GvHD is a more diverse syndrome than aGvHD and the grading of this disease is more
complex (53-55). The recognised independent variables seen to influence susceptibility to cGvHD
are HLA mismatch, progenitor cell source, prior aGvHD and increasing age of patient. In
homogeneous ethnic populations the sharing of minor histocompatibility antigens is reported to

lower the incidence of cGVvHD(56).

Table2. Selection criteria differences to be considered between BM, PBSC and CB
progenitor cell sources.

Progenitor cell

selection criteria

HLA matching Minimum 8/10 Minimum 8/10 Minimum 4/6
HLA- HLA- HLA-A,B,DRB1
A,B,C,DRB1,DQB1 A,B,C,DRB1,DQB1
Aver age time to neutrophil 15-23 days 12-19 days 22-32 days
engraftment
Timetoidentify, HLA
retype and harvest donor #2-4 months #2-4 months ?2 month
cells
Availability of second
donation and donor Yes Yes No

lymphocyteinfusions

“British Bone Marrow Registry & NHSBT cord bank, 2011
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6 Non-HLA factors to be considered for selection
6.1 Cytomegalovirus (CMV)
Even with recent improvements in anti-viral and GvHD prophylactic therapies, CMV remains a major

cause of morbidity and mortality in allogeneic SCT.

CMV seropositive patients having CMV seropositive donors have been shown to have better
survival and reduced TRM than seropositive patients receiving seronegative progenitor cell
donations (57). Published data in North America (58) indicates that seronegative patients with
seropositive donors develop primary CMV infection in 30% of cases and have an increased
mortality (59;60). The patients in these studies were supported post transplant with leukodepleted or

CMV seronegative blood products.

It is recommended that CMV seropositive patients receive seropositive donors and
seronegative patients receive seronegative donors wherever possible. Strategies should be
adopted to avoid blood product-associated CMV infections in seronegative recipients by

either leukodepleted products or CMV negative products.

6.2 ABO blood group
ABO incompatibility between patient and donor is a common feature of progenitor cell
transplantation and does not constitute a major contra indication to donor selection. However
strategies designed to reduce transplant-related toxicity such as low intensity conditioning and graft
versus host prophylactics is associated with extended host isohaemaglutinin production. This can
result in delayed donor erythropoiesis post transplant. Patients with pre-existing erythropoiesis

problems have been shown to require prolonged red blood cell transfusion therapy post transplant.
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These complications can be reduced where major ABO mismatches are avoided in donor selection

(61).

It is recommended that where a patient has multiple HLA and CMV matched donors, major

ABO incompatibilities should be avoided where possible.

6.3 Gender
For most conditions treated by SCT it has been reported that a male donor has a positive effect on
long term survival regardless of the gender of the recipient (62;63). Other large multi-transplant
centre studies found no such effect (4). Female recipients are at a greater risk of experiencing other
complications such as thrombotic thrombocytopenia purpura post transplant, regardless of donor

gender (64).

6.4 Donor Age
In a 2001, NMDP study of 6978 unrelated donor transplants performed from 1987 to 1999 the age
of the donor at time of transplant was associated with lower levels of aGvHD and cGvHD and
improved OS. This study was prior to the introduction of high resolution HLA matching for class I. A
further study in children lacking a matched sibling donor, found that young donor age was the most
important factor that has a significant effect on better survival from among several other factors,
including CMV sero-status, gender and ABO (15). However a large NMDP study of 3857 transplants

where high resolution matching was included was unable to confirm this donor age effect (4).

It is recommended for most patients undergoing SCT that a younger donor is the preferred

option.
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7 Algorithm for adonor search

The following algorithm outlines a generic process for identifying HLA matched progenitor cell
donors or umbilical cord units for a UK patient. The algorithm is not meant to represent universal
practice as individual transplant units and/or HLA laboratories must have their own operating
procedures outlining each step of the process and must be a registered user with Bone Marrow

Donors Worldwide. A comprehensive user guide is available from shitp://www.bmdw.ord and further

advice is available from individual registries.

Donor search.
The process will vary from one centre to another and this algorithm is not given as a
recommendation but is purely to illustrate.

—
" ~—  BMDW
Initial request n _
Preliminary search:
Log on to:
Transplant consultant requests hitpwwin.bmdv.org
a search for an unrelated Enter on-line match
donor and/or cord blood unit programs using username
Patient’s diagnosis and password. ;
demographics, HR-HLA type, Add new recipient details,
sex, age, weight, CMV status, Q adc: uhser pfreferences, add
blood group and urgency of match preterences. i
transplant are detailed Run unrelated donor and Review search
cord match programs results

Where multiple matches are
available on BMDW, search
national hub via AN (BBMR,
WBMDR, AN) for an HLA
matched donor

hose matched donors fo
further investigation from
UK registries. Where
multiple donors are
available CMV, sex, age,
weight, status, blood group
can be used as further

? selection criteria

Individual unrelated donor

&and cord blood registries 2

If a patients HLA alleles are
more prevalent in an ethnic

Request samples for
verification HLA typing
(confirmatory). Upon receipt
perform high resolution
extended typing and in
consultation with transplant
team select final donor plus a
back-up donor. Reserve
donor(s) or cord(s).
Set date for transplant with
transplant consultant and
advise registry sending
prescribed documentation,

Where there are few or no
matched donors consider most
suitable ethnic group for
extended registry search and/or
single allele mismatch and/or
cord blood transplant options

grouping outside the UK,
request an extended registry
search in the most suitable
Donor harvest and shipment registry. Also, consider a
or cord shipment and single allele/antigen
recovery. mismatch donor or a cord
Tran sSD I ant blood transplant
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