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HLA Antigens: antennae to recognize foreign germs or viruses 
(peptides) entering the body and communicate this information to the 
white blood cells to initiate an immune response. 

In stemcell transplantation, patient HLA  (immune system) is 
replaced by donor HLA (immune system)
-> Rejection in case of mismatches
-> Graft versus Host disease if donors recognises patient as foreign
-> Insufficient recognition will lead to overwhelming infection

Presentation
and 
Recognition
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Majeure Histocompatibiliteitscomplex: MHC
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Detected polymorphism in classical HLA

Serology
Antigen 

(MD)

DNA: Allele
(low and high resolution)

A3,A2,A11
, A24,……..

B61,B7,…

DR15,DR4,
….

A*03:01
A*03:02…
B*40:02
B*40:06…

DRB1*15:01
DRB1*15:02
DRB5*01:01

2002

Vandaag
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Nomenclature of HLA alleles

Nomenclature Indicates

HLA the HLA region and prefix for an HLA gene

HLA-DRB1 a particular HLA locus i.e. DRB1

HLA-DRB1*13 a group of alleles which encode the DR13 antigen

HLA-DRB1*13:01 a specific HLA allele

HLA-DRB1*13:01N a null allele

HLA-DRB1*13:01:02 an allele which differs by a synonymous mutation

HLA-
DRB1*13:01:01:02

an allele which contains a mutation outside the coding 
region

HLA-
DRB1*1301:01:02N

a null allele which contains a mutation outside the coding 
region

HLA DR13 : serological nomenclature / also used for serological equivalent (Match 
determinant), used for search purposes
(MICA, MICB, KIR genes, LMP & TAP are named by the same nomenclature committee)

www.efi.org; www.bmdw.org; www.nmdp.org; 

Multiple allele codes

http://www.efi.org/�
http://www.bmdw.org/�
http://www.nmdp.org/�
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Bepaling HLA A HLA B HLA Cw HLA DRB1 HR HLA DQB1

HR Typing

(2nd Field)

A*26:01 
A*33:03 

28/10/13 11:00

B*55:01 
B*58:01 

28/10/13 11:00

C*03:02 
C*03:03 

28/10/13 11:00

DRB1*11:01 
DRB1*13:02 

28/10/13 11:00

DQB1*03:01 
DQB1*06:09 

28/10/13 11:00

LR Typing
(1st field)

A*26 
A*33 

17/10/13 08:00

B*55 
B*58 

17/10/13 08:00

C*03 
C*03 

17/10/13 08:00

DRB1*11 
DRB1*13 

17/10/13 08:00

DQB1*03 
DQB1*06 

17/10/13 08:00

Match 
determinant:

A26(A10) 
A33(A19) 

17/10/13 08:00

B55 
B58(B17) 

17/10/13 08:00

Cw10(Cw3) 
Cw9(Cw3) 
17/10/13 08:00

DR11(DR5) 
DR13(DR6) 
17/10/13 08:00

DQ7(DQ3) 
DQ6(DQ1) 
17/10/13 08:00

LR typing: (2 digits)  1st field mismatch = Antigenic mismatches
HR typing: (4 digits) 2nd field mismatch = allelic mismatches
Match Determinant:  1st field, used for matching algoritm 

HLA typing -> to find an HLA identical donor
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1. Inherited « en bloc »
2. Co dominant expression, 

haplotype of each parent is 
expressed

3. Highly polymorphic

Majeure Histocompatibiliteitscomplex: MHC
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Moeder van Bas Vader van Bas

Maria Joannes
A B C D Ria, Partner van Bas, 
A*02 A*11 A*03 A*31 moeder van Joeri
B*49 B*56 B*35 B*51 E F

Cw*07 Cw*01 Cw*04 Cw*15 A*29 A*03
DRB1*04 DRB1*07 DRB1*01 DRB1*11 B*07 B*50

DQB1* 03 DQB1* 03 DQB1* 05 DQB1* 03 DRB1*12 DRB1*08

Patiënt Broer van Bas Zus van Bas Zus van Bas Broer van Bas

Bas Jan Eva Lies Tim
B C A C B D A D B C
A*11 A*03 A*02 A*03 A*11 A*31 A*02 A*31 A*11 A*03
B*56 B*35 B*49 B*35 B*56 B*51 B*49 B*51 B*56 B*35

Cw*01 Cw*04 Cw*01 Cw*04
DRB1*07 DRB1*01 DRB1*04 DRB1*01 DRB1*07 DRB1*11 DRB1*04 DRB1*11 DRB1*07 DRB1*01

DQB1* 03 DQB1* 05 DQB1* 03 DQB1* 05

Kind van Bas & Ria
Joeri

B F
A*11 A*03
B*56 B*50

DRB1*07 DRB1*08
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Moeder van Bas Vader van Bas

Maria Joannes
A B C D Ria, Partner van Bas, 
A*02 A*11 A*03 A*31 moeder van Joeri
B*49 B*56 B*35 B*51 E F

Cw*07 Cw*01 Cw*04 Cw*15 A*29 A*03
DRB1*04 DRB1*07 DRB1*01 DRB1*11 B*07 B*50

DQB1* 03 DQB1* 03 DQB1* 05 DQB1* 03 DRB1*12 DRB1*08

Patiënt Broer van Bas Zus van Bas Zus van Bas Broer van Bas

Bas Jan Eva Lies Tim
B C A C B D A D B C
A*11 A*03 A*02 A*03 A*11 A*31 A*02 A*31 A*11 A*03
B*56 B*35 B*49 B*35 B*56 B*51 B*49 B*51 B*56 B*35

Cw*01 Cw*04 Cw*01 Cw*04
DRB1*07 DRB1*01 DRB1*04 DRB1*01 DRB1*07 DRB1*11 DRB1*04 DRB1*11 DRB1*07 DRB1*01

DQB1* 03 DQB1* 05 DQB1* 03 DQB1* 05

Kind van Bas & Ria
Joeri

B F
A*11 A*03
B*56 B*50

DRB1*07 DRB1*08

A*11:01 A*03:01
B*56:01 B*35:08
C*01:02 C*04:01
DRB1*07:01 DRB1*01:02
DQB1*03:03 DQB1*05:01



Start MUD search (1)

1. registration by transplantcenter if HLA 
data are OK

2. Verify chance to find a suitable donor 
(www.bmdw.org)

3. Be informed on the urgency & the 
required matching degree. This might 
influence the search strategy

4. MDPB standards: have to be fulfilled. For 
HLA: at least a 9/10  match for a MUD 
donor; at least 4/6 for a CB.



Start MUD search (2)

1. EFI Requirement patient: Confirmed, High 
resolution A B C DR DQ (null alleles excluded) -
2nd Field typing

2. Verify the HLA typing of the donor to the same 
extend as the matching requirement before 
starting the work up

3. Requirements for initial donortyping as less 
stringent



Start MUD search (3)

1. EFI Requirement Cord Donor: initial typing: A B 
low DRB1 High resolution

2. Verify the HLA typing on a segment before it 
leaves the CBB. 

3. Verify the HLA typing of a segment of the CB to 
the same extend as the matching requirement 
after receipt in the transplantcenter.  Standard: 
LR AB HR DRB1
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2A, 2B, 2C, 2DRB1, 
2DQB1 identical donor.



To find, faster, more donors, that are high resolution typed, near to the patient.
And for more (but not all) patients. 

Many donors in international registries
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Racial differences in HLA type



29-11-2013
EMP 18

A1 B8 DR3    .048324 A3 B7 DR15  .033044

EXTENDED HAPLOTYPE: is  niet verwant haplotype dat qua genetische 
origine erg homogeen is  waardoor de hele  regio (4000 kb van het MHC) 
een gelijkenis vertoont bij onverwanten alsof zij genetisch verwant 
waren (overgeërfd).
Het zijn meestal frequente haplotypes  (tgv  afwezigheid recombinatie 
hot spots, bewaard door natuurlijke selectie) 

LINKAGE DISEQUILIBRIUM: Bepaalde combinaties komen veel frequenter 
voor dan verwacht. Daarenboven is er bvb een zeer sterke linkage tussen 
DRB1 & DQB1 en tussen B & Cw. (bvb DRB1*1401,DQB1*0503)

Distribution of HLA alleles
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2007: 31 HR 
typed donors 
without C

2010: 511 HR 
typed donors 
incl. HLA-C

Extended haplotype

Frequent HLA haplotype
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2013: 1258 
donors 
completely 
typed and 
ready for 
selection and 
work up

Increased number of High Resolution, 
typed donors

10/10 matched 
donor

Linkage disequilibruim

Frequent HLA haplotype

HR- typed
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Multiple allele codes

IR- typed



b

B*44:02,C*05:01 is in linkage disequilibrium
-> many 10/10 matches
-> 1st step = CT



B*44:03, C*05:01 = rare HLA-B,C 
association

-> no fully matched donor available
-> 1st step is HR typing requests
-> probably only 9/10 match



Rare alleles (independent from race)
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Oktober 2010

14.900.000 
donors

Only mismatched 
donors available

Rare alleles
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November 2013

> 22 000 000 
donors

4 potentially  allele 
matched donors 
available

Virtually, only  
mismatched 
donors  available

Rare alleles



Rare HLA-B HLA-DR 
association
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2007: 0 donors 
beschikbaar

2010: nog steeds 
0 donors 
beschikbaar

Rare AB - DR association. None of 
the alleles is extremely rare.
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2013: virtually still no 
donors available

Rare AB - DR association. None of 
the alleles is extremely rare.





Rare HLA-B HLA-DR 
association
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Potential match = no mismatches detected, even if only LR A B or A B DR is available



EMP
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Suppose that 0 MM donor is not available;  is DRB1 mismatch 
accepted? 



EMP
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What was found?  many 9/10 potential matches;  C & DQ and/or DRB1& DQ not typed yet

C & DQ:  it depends on HLA type of the patient if donor with minimal 9/10 match will be found

Transplant center decided to proceed with Haplo/cord transplantation

Frequently encounterd problems:
- An HR HLA-DRB1 2nd field mismatch can result in an additional HLA-DQ mismatch
- An HR HLA-B 2nd field mismatch will often result in an additional HLA-C mismatch
- HLA-B C linkage is less strong than an HLA-DRB1/DQB1 linkage (often 9/10 match 
due to HLA-C mismatch
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 > 95 % chance to find a 10/10 HR match
 Many donors available
Other markers than HLA can be taken into account 
(ABO/Sex/CMV)

 < 5 % chance to find a 10/10 or 9/10 match
 Alternative donor (on request of the transplant physician)
 (Haplo / CB / MM)

 Intermediate Chance: 
Search for 3 months, ask for HR typings and inform clinician
on the status (this group becomes smaller as more donors are 
available & high resolution typed). Try to make a prediction
based on linkage disequilibrium & frequency data.

Take home message
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 A real 10/10 match = a 10/10 allelic (2nd Field) match

highly polymorphic alleles (e.g. HLA-B44) if only 1st field
results in query (e.g. HLA-B*44:XX) -> HR typing required to 
decide

Very low polymorphic alleles (e.g. HLA-B8, HLA-DR7) if 
only 1st field in query (e.g. HLA-B*08:XX) -> HR typing not 
required to decide

 Allelic mismatches (2nd field) are preferred to antigenic
mismatches (1st field)

 Before recruiting a donor, the HLA typing has to be confirmed
in the HLA lab of the transplantcenter

Take home message
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