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Histocompatibility testing

 HLA typing play an important role in contemporary medicine because HLA 
molecules are:

 The primary targets of immune responses to allogeneic transplants

 Critical for responses to antigenic stimuli

 Implicated in genetic susceptibility to autoimmune disease



MHC on human 6th chromosome



The Major Histocompatability Complex 
(MHC)

 The MHC is located on chromosome 6.

 The MHC contains the human leukocyte 
antigen (HLA) and other genes.
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GENES OF THE HUMAN MHC SYSTEM



MHC STRUCTURE



Genes of the Major Histocompatibility Locus

MHC region Gene products Tissue location Function

Class I HLA-A, HLA-B, HLA-C All nucleated cells

Identification and 
destruction of abnormal 
or infected cells by 
cytotoxic T cells

Class II HLA-D

B lymphocytes, 
monocytes, 
macrophages, dendritic 
cells, activated T cells, 
activated endothelial 
cells, skin (Langerhans 
cells)

Identification of foreign 
antigen by helper T cells

Class III Complement C2, C4, B Plasma proteins Defense against 
extracellular pathogens

Cytokine 
genes TNF, TNF Plasma proteins Cell growth and 

differentiation



 The human lymphocyte antigen (HLA) system is one of the most 
polymorphic genetic systems known. More than 7000 alleles are currently 
identified and dispersed across the classical class I loci (HLA-A, -B, and -C) 
and classical class II loci (HLA-DR, -DQ, and -DP).



Identification of New HLA Alleles



http://www.ebi.ac.uk/imgt/hla/intro.html (1968: <200; 2007: >7000)



The Human Leukocyte Antigens (HLA)

HLA-gene sequences differ from one individual 
to another.

Also written as:

Each sequence is a different allele.

CGG GCC GCG GTG GAC ACC TAC TGC AGA CAC AAC TAC GGG GTT GGT GAG AGC TTC ACA

CGG GCC GCC GTG GAC ACC TAT TGC AGA CAC AAC TAC GGG GCT GTG GAG AGC TTC ACA

CGG GCC GCC GTG GAC ACC TAT TGC AGA CAC AAC TAC GGG GCT GTG GNN NNN NNN NNN

CGG GCC GCG GTG GAC ACC TAC TGC AGA CAC AAC TAC GGG GTT GGT GAG AGC TTC ACA

---  ---  ---  --- --- ---  --T  ---  --- ---  --- --- ---  -C - -TG   --- ---  --- --- 

---  ---  --C  --- ---  --- --T  ---  --- ---   --- --- ---  -C- -TG   -**   ***     ***  ***

a.

b.



Clinical Applications of HLA Typing
 Population studies

 Disease associations

 Pharmacogenomics

 Platelet transfusion

 Transplantation
 hematopoietic stem cell

 solid organ



HLA Typing Methods

 Serologic assays
 Microlymphocytotoxicity test

 Cellular assays
 Mixed lymphocyte culture

 Molecular assays
 Sequence-specific primer (SSP)

 Sequence-specific oligonucleotide probe (SSOP)

 Sequence-based testing (SBT)



CDC ;
Methods to Isolate Lymphocytes

 Isolation of the lymphocytes (density gradient centrifugation)
 For performing the HLA-ABC typing test. Separation of B and T-cells is not 

necessary.
 Separation in T- and B-lymphocytes
 For performing the HLA-DR/DQ typing test the B-cells have to be separated from 

the T-cells by nylon wool (0.4gr= wool column) in a 2 ml disposable syringe (self 
made).

 The lymphocytes can also be isolated using immunomagnetic beads
 Lymphobeads: Biotest Art. No. 824 120 for Class I
 Biotest Art. No. 824 123 for Class II
 Dynal Beads: Are commonly used 



Density of Blood Components

 Plasma 1.025 - 1.029

 Thrombocytes 1.040

 Lymphocytes 1.070

 Lymphoflot 1.077
 Granulocytes 1.087 - 1.092

 Erythrocytes 1.093 - 1.096



Mix approx. 5 ml (10 - 20 ml for HLA-DR/DQ typing) of a fresh, 
defibrinated or EDTA blood
sample with the same volume of Hanks Solution (storage up to 24 h)



Place a quantity of Lymphoflot (20...24°C) into 
a centrifuge tube and cover it with an equal 
quantity of diluted blood such that blood and 
Lymphoflot do not mix.

Centrifuge for 20 minutes at 1000 x g without 
braking. The lymphocytes will settle as a white 
ring at the boundary between the plasma and 
the Lymphoflot.

Using a pipette, carefully transfer the ring to a 
fresh centrifuge tube, fill the tube with Hanks 
Solution and mix.



Addition of Lymphoflot



Centifuge for 20 minutes at 1000 x g without braking.
The lymphocytes will settle as a white ring at the boundary between 
the plasma and the Lymphoflot

White ring
of 
Lymphocytes



Isolation of Lymphocytes

Using a pipette, carefully transfer the ring to a fresh centrifuge tube,
fill the tube with Hanks Solution and mix.



Washing of Lyphocytes

Centrifuge for 10 minutes at 230 x g, pour off the supernatant, resuspend the 
sediment,
fill the tube with Hanks Solution and mix. Centrifuge again for 10 minutes at 110 x 
g.
Pour off the supernatant.
For HLA-ABC typing, resuspend the lymphocyte sediment in Lymphostabil.
Th  l h t  i  h ld t i  i t l  2000 3000 





Performing MLCT

Thaw the microplates MP at room temperature
- Carefully add 1 μl of the adjusted lymphocyte suspension to the HLA
reagent into each well just under the oil.
- incubate at room temperature (20...24 °C) for:
HLA-ABC typing          30 minutes
HLA-DR/DQ                 60 minutes



Complement;
Lysis and Staining
 15 minutes before completion of the incubation time, reconstitute 

the complement
 Add 5 - 6 μl of complement to each well (lysis of the lymphocytes) 

and incubate
 at room temperature (20...24 °C) for:
 HLA-ABC typing 60 minutes
 HLA-DR/DQ 120 minutes
 Add 3 - 4 μl of 5% Eosin to each well (staining). Incubate for approx. 

3 minutes.
 Fix the reaction by adding 6 - 7μl of buffered formaldehyde to each 

well.
 Cover the completed microplates with a cover slip and read the 

results within the next 30 minutes



Controls

 Negative control:
 The negative control is used to test the viability of the lymphocyte 

suspension used. Other reactions in the tray are scored by 
evaluating the viability compared to this negative control, which 
should be negative. If the negative control is weakly positive, it must 
be taken into account during evaluation.

 Positive control:
 The positive control is used to check the complement activity. The 

positive control should produce 81 - 100 % lysed lymphocytes.



All dead = Red 
Score =8

All alive = Green
Score = 1





Nomenclature
HLA HLA complex
HLA-A Locus
HLA-A*02 Ag equivalent
HLA-A*02:01 Allele specificity
HLA-A*02:01N Null allele
HLA-A*02:01:01 Silent mutation 

(coding region)
HLA-A*02:01:01:01 Noncoding region 

mutation
HLA-A*02:01:01L Low expression gene



HLA Allele Nomenclature

A standard nomenclature has been established 
by the World Health Organization (WHO) 
Nomenclature Committee. 

A small “w” is included in HLA-C, HLAB-4, and 
HLAB-6 allele nomenclature:  HLA-Cw, HLABw-4, 
HLABw-6.

HLA-DRB1
Gene region

Gene locus

Subregion

- or -chain polypeptide



HLA Allele Nomenclature

HLA-typing at the DNA level requires 
nomenclature for specific DNA sequences.

HLA-DRB1*2503
Gene region

Gene locus

Subregion

-or -chain polypeptide

Allele family 25

Third allele





New Nomenclature: April 2010
 HLA-Cw becomes HLA-C

 Cw*0202 now C*02:02, represents Cw2 Ag

 Colons (:) to delimit separate fields
 A*0301 becomes A*03:01
 A*2601 becomes A*26:01

 A*02 and A*92 to change
 A*9201 becomes A*02:101
 A*9202 becomes A*02:102

 B*15 and B*95 to change
 B*9501 becomes B*15:101
 B*9502 becomes B*15:102
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Inheritance of MHC Genes

Genes of the MHC are co-dominantly expressed on lymphocytes of the 
progeny.  For example, you express one HLA-A gene from your 
mother and one from your father on a nucleated cell in your body.

Haplotype

• the collection of HLA genes from one chromosome

• Certain alleles and haplotypes can be present at 
higher frequencies in populations that are isolated 
geographically or in small ethnic groups.
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For each sibling there is a 25% chance that he or she will be HLA-identical with the patient.

Dad Mom Possible combinations in offspring

Patient’s HLA typing reveals:  

a b c d a c a d b c b d

b d

Family Haplotypes



HLA Alleles are Inherited in Blocks as 
Haplotypes

A24

Cw1
B14

DR14

A30

Cw3
B7

DR15

A1

Cw1
B12

DR5

A6

Cw7
B44

DR14

A24

Cw1
B14

DR14

A30

Cw3
B7

DR15

A1

Cw1
B12

DR5

A6

Cw7
B44

DR14

A24

Cw1
B14

DR14

A30

Cw3
B7

DR15

A1

Cw1
B12

DR5

A6

Cw7
B44

DR14

haplotype

alleles

X
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Example

HLA serological typing for class I reveals the following HLA types:

Patient:  A2, A11; B7, B35; Cw7, Cw4
Mother:  A2, A29; B7, B44; Cw7, Cw16
Father:   A11, A24; B35, B7; Cw4, Cw7

What two haplotypes does the patient have?
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Haplotype 1:  A2, B7, Cw7
Haplotype 2:  A11, B35, Cw4 



Chance of Finding an HLA-Matched Sibling
1 – (0.75)n n = no. of siblings

No. of sibs Chance (%)
1 25
2 44
3 58
4 68
5 76
6 82
7 87
8 90
9 92
10 94
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Recombination between 
homologous chromosomes

A

B

DQB1
DRB1

C

A

B

DQB1
DRB1

C

A

B

DQB1
DRB1

C

A

B

DQB1
DRB1

C

A

B

DQB1
DRB1

C

A

B

DQB1
DRB1

C

• Frequency of recombination across the MHC (HLA-DPB1-HLA-A) is 2-
2.5%. Recombination is not seen between HLA-B and C or between 
HLA-DQA and DRB1. (Reviewed by M. Carrington in Immunological Reviews, 167:245; 
1999). .
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Serological vs. Molecular 
Typing

Serological typing:

Lymphocytes are incubated with anti-HLA antibodies 
(antisera from sensitized individuals), followed by 
complement.  Cells recognized by the antibody are killed 
by complement-mediated lysis (microlymphocytotoxicity 
assay).  If >90% of the cells in a well are lysed, it is 
assumed that the cells in that particular well carried the 
HLA molecule recognized by the typing antibody.

Typing is reported based on the antigens identified by the 
antibodies, e.g. A2, A11.  Some antibodies recognize 
groups of antigens, e.g. B40 (B60, B61). 



HLA Typing by Molecular Methods
Pros
More accurate and precise than serology

e.g. DRB1 >1000 alleles but only 17 serotypes
Better matching between pt and donor
 Less sample required, nonviable cells
Wider variety of samples can be used
Becoming easier + automated
Cons
Does not account for genes that are present 

but not expressed:  Genotype ≠ Phenotype
Rare alleles = growing list of ambiguities





Recover DNA From a Variety of 
Sources of Biological Evidence

Blood
Semen
Saliva
Urine
Hair (w/Root & Shaft)
Teeth
Bone
Tissue

Cigarette Butts
Envelope & 
Stamps
Finger nail 
Chewing Gum
Feces



Buccal Swab Collection and Direct 
Transfer to FTA Paper



FTA PAPER

A Unique Matrix For The 
Rapid Preparation And 
Ambient Storage Of 
DNA From Whole Blood 
And Other Biological 
Samples



FTA Paper

 Is a unique mixture of strong 
buffers, protein denaturants, 
chelating agents, and a UV 
absorbing, free radical trap.

 The reagents are 
impregnated into a 
cellulose-based filter matrix  
such as Whatman BFC180 or 
31ET paper



The essential components of a DNA 
extraction Procedure

1. Maximize DNA recovery

2. Remove inhibitors

3. Remove or inhibit nucleases

4. Maximize the quality of DNA

5. Double strand vs. Single strand (RFLP or PCR)



How Much DNA Can We Recover

 A Diploid Cell contains approximately 6 pg of DNA

 Sperm contains approximately 3 pg of DNA

 The average WBC of an adult is 5 - 10 X 106 cells per ml of blood.  
Therefore, the theoretical recovery of DNA per ul of blood is 30 - 60 
ng.



What are the Most Commonly used 
DNA Extraction Procedures 

Organic (Phenol-Chloroform) Extraction
 Non-Organic (Proteinase K and Salting out)
Chelex (Ion Exchange Resin) Extraction
 FTA Paper (Collection, Storage, and Isolation)
 Silica Based (Silica exchange resin- Qiagen)

The method utilized may be sample dependant, 
technique dependant, or analyst preference
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•HLA antigens and alleles are identified using 
a number of different methods.  The level of 
resolution depends on the method(s) used.

SSP:specific primers bind to polymorphic regions
SSO: specific probes bind to polymorphic regions
SBT: nucleic acid sequence is determined

Molecular Typing



DNA Typing 
Resolution
Low

serologic equivalent

DRB1*04, DRB1*13

Intermediate
DRB1*04:01 or *04:03 or *04:04

DRB1*04:01/03/04

High
allele level

DRB1*04:01

DRB1*04:01:01:01
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Molecular Typing
• Genomic DNA is extracted from blood and amplified using the 

polymerase chain reaction (PCR)

ds DNA

Denaturation

P1 P2

3’

3’5’

5’

3’ 5’

3’5’

3’5’

3’ 5’

Annealing

3’5’

3’ 5’

Extension





DNA-Based Typing 
Methods: SSP-PCR

Sequence-specific PCR is performed with allele-specific primers.

SSP
Amplification

No
amplification

SSP

Amplification
controls

Allele-specific
product

SSP= Sequence-specific primer

SSP matches allele

SSP does not match allele
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Sequence Specific Priming (SSP)

Amplification by PCR
(Positive Result)

No amplification by PCR
(Negative Result)

Sequence-specific primers 
bind to ss DNA

Sequence-specific primers do 
not bind to ss DNA



Sequence-Specific Primer PCR (SSP) Gel



Class II DQB1 High Resolution Gel

1

2

3

4

ML   H    G    F     E     D    C     B    A

* * *

*

*



*

*
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Both are short single stranded pieces of DNA that bind to specific, 
complementary DNA sequences.

Primers are used for synthesizing DNA

Probes bind to complementary sequences of  DNA and permit 
detection by labeling

Primers vs. Probes
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Reverse Sequence Specific Oligonucleotide 
Probing Method

Membrane

Amplified DNA
biotin

SA

Probe

Enzyme
Substrate



Sequence-specific oligonucleotide probe hybridization (SSOP, 
SSOPH)

TAG C GAT
ATC G CTA

TAG A GAT
ATC T CTA

Specimen 1 (Type A*0203)    Specimen 2 Type A*0501

Amplify, denature, and 
spot onto membranes

Specimen 1 Specimen 2

Probe with allele-specific 
probes ...TAGCGAT..(A*02) ...TAGAGAT…(A*05)

Specimen 1 Specimen 2 Specimen 1 Specimen 2
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HLA – typing by Real time PCR

 Real-time PCR utilize the multiplexing capabilities of hydrolysis probes
to increase the capacity for unique assays in each well. 

 Using hydrolysis probes allows robust typing from low-input DNA 
concentrations, and removes the risk of misinterpreting primer dimers and 
other PCR artifacts seen in real-time techniques based on intercalating 
dyes. 



HLA – Real Time PCR

 Due to their sequence-specific nature, hydrolysis probes also contribute
towards increased specificity of the assay, potentially decreasing the 
number of ambiguities in the reported results.

 Hydrolysis probes report the presence of PCR amplification as an increase 
in fluorescent signal with each PCR cycle.



HLA – Real Time PCR

 This is done automatically on the real-time PCR instrument, eliminating the 
requirement for gel electrophoresis or other end-stage detection 
techniques. 

 The instrument outputs a data file reporting the change in fluorescent signal 
in each cycle for each detection channel and each well of the PCR tray



HLA – Real Time PCR



HLA – Real Time PCR



Sequence-Based Typing (SBT)

 Gold standard for HLA typing 

 Detects novel alleles 

 Expensive 
 Sequencers are costly (but other uses)

 Requires highly skilled technologists

 Cis/trans polymorphisms - ambiguities result - require additional 
testing 



Sequence based typing (PCR-SBT)

 PCR-SBT is undoubtedly the gold standard in molecular analysis.

 Althaugh PCR-SSP,PCR-SSOP,PCR-RFLP are routine methodes for HLA typing ,they 
are limited by the number of primers probes and enzymes in the assay.

 It is entirely possible that genetic variations in alleles may remain undetected if 
appropriate reagent is not included

 The desire for high resolution of both classI and classII alleles for BMT has fostered 
the recent growth of  PCR-SBT technology. 



Sequence based typing (PCR-SBT)

 Based on the Sanger dideoxinucleotide chain termination methodology 
semiautomated sequencing techniques are rapidly being developed.

 Method:
 DNA is isolated from a cell or tissue sample and amplified by PCR ,using locus-

,group-, or allel specific primers.
 The amplified product is distributed into four tubes each one a polymerase, and 

sequencing mixtures.(contain a mixture of normal nucleotides or dNTPs and 
modified nucleotides or dideoxinucleotides or ddNTPs that terminate 
polymerization when they are incorporated into the replicating strand of DNA)



Dideoxynucleotide blocks chain 
elongation

http://www.cbs.dtu.dk/staff/dave/roanoke/fig5_38.jpg



DNA-Based Typing Methods: 
Sequence-based Typing
 Sequence-based typing (SBT) is high resolution.

 Polymorphic regions are amplified by PCR and then sequenced.

          E xo n  2                                                E xo n  3   

HLA-B

Forward PCR primer

Sequencing primers

Reverse PCR primer



SBT

 HLA locus specific PCR amplification is completed in 90 minutes using a master 
mix containing amplification mix, FastStart™ Taq DNA Polymerase, and sample 
genomic DNA. Agarose gel electrophoresis HLA – A 2KBP

 2. Amplified product is cleaned-up with ExoSAP-IT® to eliminate unincorporated 
primers and dNTPs. 

 3. Cycle sequencing is achieved in 90 minutes using the BigDye Terminator 
Cycle Sequencing .

 4. Sequencing fragments are purified by ethanol precipitation and denatured .
 5. Denatured product is detected by capillary electrophoresis on a genetic 

analyzer.
 6. Results are output from the genetic analyzer in the form of .ab1 files: uTYPE

HLA Sequence Software is used to analyze the output against the IMGT/HLA 
database to determine molecular typing.



Sequence-based Typing
Isolate DNA

PCR

clean amplicons

sequence
amplicon

Sequences are 
compared to 
reference 
sequences for 
previously assigned 
alleles.



Fluorescent DNA labeling with BigDye



Sequence-Based Typing (SBT)

Homozygous sequence

Heterozygous sequence



Applied Biosystems Inc., have designed 
an automated method that combines 
the PCR and actual sequencing

<http://www.utmb.edu/proch/servo3.htm>



A*01:01, 02:01



Typing Discrepancies

 DNA sequence changes do not always affect epitopes.
 Serology does not recognize every allele detectable by 

DNA.
 New antigens recognized by serology may be assigned 

to a previously identified parent allele by SBT.
 Serology antibodies may be cross-reactive for multiple 

alleles.
 Due to new allele discovery, retyping results may differ 

from typing performed before the new allele was 
known.



Resolution Levels of HLA Typing Methods

Low resolution 
methods

Intermediate 
resolution methods

High resolution 
methods

CDC (Serology) PCR-SSP PCR-SSP
PCR-SSP PCR-SSOP PCR-SSOP

PCR-SSOP PCR-RFLP SSP-PCR + PCR-
RFLP

SSOP-PCR + SSP-
PCR

SBT



Combining Typing Results

 SSP-PCR followed by PCR RFLP.

 SSOP followed by SSP-PCR.

 SBT results clarified by serology.



HLA typing and matching guidline

 ASHI 2018(American Society for Histocompatibility and Immunogenetics)

 EFI 2018 (European Federation for Immunogenetics) 

 BSHI 2016 (British Society for Histocompatibility and Immunogenetics)



ASHI 2018(American Society for 
Histocompatibility and Immunogenetics)

 Renal and/or pancreas transplantation
 Laboratories performing testing for renal transplantation must:

Prospectively type living donor and transplant patient for HLA-A, -B, -Bw4/Bw6 
and –DRB1.

 It is highly recommended that laboratories also type for HLA-C, -DRB3, -DRB4, -
DRB5, -DQA1, -DQB1, -DPA1, and -DPB1 loci.

 Typing for HLA-DPA1 (and screening for DPB1 antibodies) may also be 
considered since antibodies to DP antigens have been reported to cause 
positive crossmatches and to have effects on graft outcomes.



ASHI

 Screen transplant patient for the presence of anti-HLA antibodies at initial 
evaluation , at intervals consistent with established clinical transplant 
protocols, and following sensitizing events.

 Perform cross matching prospectively using the samples and the sensitivity
appropriate for the clinical protocols established with the transplant center.



ASHI

 Have results of crossmatches available before transplantation for 
transplants using living donors.

 Have a policy for selection of sera for cross matching of allo - sensitized 
patients that addresses the impact of historic and current sensitizing events.



Renal and/or pancreas transplantation 
from deceased donors must also:

 Prospectively type transplant patient for HLA-A,B,C,DRB1.

 Verify prospective molecular typing of donors for HLA-A,-B,-C,-DRB1 , -DRB3, 
-DRB4, -DRB5 , -DQA1, -DQB1, and -DPB1.

 Follow policies and procedures established by a joint agreement with the 
transplant program to have periodic (e.g., monthly) serum samples 
submitted from potential transplant patient for HLA antibody screening and 
cross-matching.



ASHI

 Have results of final crossmatches available before renal transplantation or 
combined organ and tissue transplants in which a kidney is to be 
transplanted, except for emergency situations. 

 If emergency transplants are performed before the crossmatch test results 
are available, information provided by the transplant candidate’s 
physician to the laboratory as to the reason for the emergency transplant 
must be documented.



Blood, Bone Marrow and Hematopoietic 
Stem Cell Transplantation (HSCT)

 Laboratories performing testing for blood, bone marrow and 
hematopoietic stem cell transplantation must:

 Perform HLA typing at a level of resolution and including the loci that are 
required by the hematopoietic stem cell donor registry and/or the 
Transplant Program.

 Repeat HLA typing of transplant patient using a new sample such that the
individual’s HLA typing is verified prior to final donor selection for both 
related and unrelated donor transplants



ASHI

 Repeat HLA typing of a related or unrelated hematopoietic cell donor 
using a new sample such that the individual's HLA typing is verified prior to 
hematopoietics cell collection.

 For unrelated donors, HLA registry data is acceptable as the first of these 
two samples

 For unrelated donors, high resolution verification typing must be performed 
by the laboratory having a written agreement with the transplant center.



ASHI

 In the case of cord blood units, verify the HLA assignment using a sample 
obtained from a contiguous segment or from the unit itself.

 Repeat typing for low-intermediate resolution assignments at HLA-A, B and
high resolution HLA-DRB1, is usually sufficient to verify the HLA type.

 When the laboratory performs the verification typing, document that HLA
assignments are concordant with previous HLA typing assignments.

 Perform adequate testing to definitely establish HLA identity of phenotypically 
HLA identical siblings.

 Have a policy for HLA antibody testing for mismatched donors and recipients



EFI (European Federation for 
Immunogenetics) 2018

 If cadaver donor transplants are done, personnel for the required 
histocompatibility testing, interpretation of results and provision of advice for the 
clinical transplant team must be available 24 hours a day, seven days a week

HLA typing :
 Prospective typing of donor and recipient for HLA-A, B and DR antigens is 

mandatory.
 If required by national regulations, additional loci must be typed.
 Every effort must be made to perform confirmatory typing for recipients prior to 

transplantation. 
 Confirmatory typing must be performed on potential living donors prior to 

transplantation.



 In cases where patients are at high risk for allograft rejection (e.g. patients 
with histories of allograft rejection, patients with preformed HLA antibodies), 
donors and recipients should be typed for HLA-A,B and DR antigens.

 Patients should be screened for the presence of HLA alloantibodies.



HAEMATOPOIETIC STEM CELL 
TRANSPLANTATION
 Histocompatibility testing for related transplants.
 HLA-A, B or DR typing of all available members of the immediate family is 

mandatory. 
 HLA typing for HLA phenotypically identical siblings must include adequate 

testing to definitively establish HLA identity by descent , or use high resolution 
Class I and/or Class II typing by DNA methods to determine the degree of HLA 
matching as documented in the transplant protocol.

 HLA typing for recipient and potential intra-familial donors who are not HLA 
identical siblings must include high resolution Class I and Class II typing by DNA 
methods as documented in the transplant protocol.



 Prior to transplantation using a related donor, HLA typing of both donor and 
recipient must be repeated using a new typing sample from each such 
that each individual’s typing is confirmed for HLA-A, -B, and -DR, as a 
minimal requirement.



Histocompatibility testing for unrelated 
transplants.
 Volunteer bone marrow donor registries:
 Typing of the donors must be performed by serology or DNA methods at a minimum of low 

resolution (e.g. A2 or A*02, DR11 or DRB1*11).
 Prior to transplantation using an unrelated donor, HLA typing of the recipient must be 

repeated using a different typing sample such that typing is confirmed for HLA-A, -B, and -
DR, as a minimal requirement.

 For unrelated donors HLA-A,-B,-DR concordant results are required on two separate 
samples. Registry typing is acceptable as one of the two required results. 

 Typing of donor and recipient at the highest level of resolution required by the transplant 
protocol must be performed in the laboratory affiliated with the transplant center.



BSHI Guideline: (British Society for 
Histocompatibility and Immunogenetics) 

 All laboratories performing H&I testing for allogeneic HPC transplantation should 
follow EFI standards and be accredited by EFI 

 H LA high resolution typing should be performed on potential matching; 
mismatching and haploidentical related donors when familial haplotypes 
cannot be fully assigned 

 Patients and selected related donors should be typed for HLA-A, -B, -C, -DRB1 
and -DQB1 (+/--DPB1) 

 All patients and donors must have their HLA type confirmed on a second 
sample pretransplant



BSHI

 The patient should be high-resolution typed prior to submitting the HLA type for an 
unrelated donor search 

 A 10/10 high-resolution HLA-A, -B, -C, -DRB1 and -DQB1-matched unrelated PBSC or bone 
marrow donor should be used where possible 

 Where a 10/10 matched PBSC or bone marrow donor is not available a single mismatch 
at HLA-A, -B, -C, -DRB1 or -DQB1 is acceptable 

 Alternative progenitor cell donors (cord blood or haploidentical) should be considered 
early in the donor search when a patient is unlikely to have an HLA-matched unrelated 
donor

 UCB units should be HLA typed to high-resolution HLA-A, -B, -C, -DRB1, -DQB1



BSHI

 HLA alloantibody testing of the recipient should be performed at the time 
of donor search and should be repeated at the time of donor work-up 
request if an HLA-mismatched donor is selected 

 The clinical team must be made aware of any HLA alloantibody 
incompatibility for a selected donor

 When a choice of equally well-matched donors is available, avoid 
selection of donors against which the patient has HLA alloantibodies 



BSHI

 HLA alloantibody testing should be performed in cases of failed 
engraftment if the donor is HLA mismatched 

 CMV matching between patient and donor should be followed 

 Major ABO incompatibilities should be avoided when there is a choice of 
HLA- and CMV-matched donors 

 Male donors should be preferentially chosen where the patient has multiple 
HLA-, CMV- and ABO matched donors 

 Younger donors should be preferentially selected


