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HLA antibody testing: a tool to facilitate not to prevent organ transplantation
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Summary

 

The introduction of very sensitive HLA antibody screen-
ing assays has destroyed the old dogma that pre-existence
of donor specific HLA antibodies in the patient is a contra-
indication for transplantation. The challenge is now to
reach consensus on the parameters which predict the clin-
ical relevance of donor specific HLA antibodies. Antibody
screening assays should not only be used to prevent trans-
plantation of patients with donor specific antibodies but
also to facilitate transplantation of highly sensitized
patients, both by defining acceptable HLA mismatches
and non-detrimental donor specific HLA antibodies.

In this issue, David Eckels discusses the clinical implications
of solid-phase human leucocyte antigen (HLA) antibody
testing for organ transplantation (Eckels, 2008).

Although the manuscript was considered too contro-
versial according to American standards, it is an excellent
basis for discussions on this important topic and, hopefully,
will stimulate international collaboration aiming at
solving the many issues, which are not supported by solid
scientific evidence yet. Actually, many of the points raised
in this discussion paper are not controversial at all and
some of them even common use in many transplantation
programs in Europe and particularly within Eurotransplant.

Since the introduction of very sensitive luminex-based
assays by commercial companies, both HLA laboratories
and clinicians are confused. They were all educated by the
old dogma that donor-specific antibodies are always a
contraindication for transplantation (Patel & Terasaki,
1969) and many of them immediately gave a similar value
to antibodies detected by these newly developed assays.
However, it is clear that this dogma is not valid anymore,
and the pretransplant assessment of donor-reactive
HLA-specific antibodies should rather be considered as a

parameter for the risk of adverse complications after
transplantation (Gebel 

 

et al

 

., 2003). Within Eurotransplant
the standard cross-match is still the original complement-
dependent cytotoxicity (CDC) assay, known to be
clinically relevant. Many American colleagues consider
this approach as not ethical (even reviewers of our papers
make such remarks) but transplant results in (highly)
sensitized patients are at least as good in Europe compared
to the USA (Doxiadis 

 

et al

 

., 2005). On the other hand,
complicated and very expensive desensitization programs
are applied by different centres in the USA in order to
transplant ‘sensitized’ patients after removal of antibodies,
which are not detectable in CDC and, until recently, not
even monitored in Europe. Desensitization is probably
useful for a proportion but certainly not for all patients
included in these programs.

A recent retrospective study in highly sensitized
patients, transplanted on the basis of a negative CDC cross-
match, showed that the presence of non-complement fixing
donor-specific antibodies detected by luminex is associated
with a (treatable) rejection in only a subpopulation of
patients while many patients with donor-specific antibodies
only detectable in luminex have an excellent long-term
kidney graft survival (van den Berg-Loonen 

 

et al

 

., 2008).
The challenge is, as stated by David Eckels, to dis-

criminate clinically relevant from non-clinically relevant
antibodies. In order to do so, it is essential to define the
actual specificities of the antibodies present in the serum
of a patient. Preferentially, one should be able to explain
these specificities by a previous sensitizing event in the
history of the patient. In the current era with our increased
knowledge of the antibody epitopes present on the HLA
antigens (Duquesnoy, 2006; El-Awar 

 

et al

 

., 2007), this is
feasible. However, the problem is that many centres do
accept all specificities generated by the computer pro-
grams linked to the commercial screening assays without
evaluating whether these antibody specificities make any
sense, immunologically speaking.

As already stated by David Eckels, luminex-based
assays from different companies may generate different
antibody specificities, which is clearly an argument to
look critically at the results. One of the reasons why not
all antibody specificities are relevant is the fact that these
assays are based on antibody binding to isolated HLA
molecules, which may have a different conformation
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than the HLA molecules naturally expressed on the cell
membrane of the donor organ.

But even the presence of well-defined donor-specific
HLA antibodies is certainly not always a contraindication
for transplantation. On one hand, these antibodies may
lead to hyperacute or early acute humoral rejection but, on
the other hand, they may be associated with no negative
clinical effect (van den Berg-Loonen 

 

et al

 

., 2008) or even
an enhanced graft survival (Koka 

 

et al

 

., 1993).
The challenge is to preassess the risk associated with the

presence of donor-specific antibodies and to use this
knowledge for donor selection and/or the immuno-
suppressive policy around or after transplantation.

I do not agree with the statement of David Eckels that
we should drop the CDC test as, in contrast to antibodies
detected by the other very sensitive assays, a positive CDC
cross-match due to donor HLA-specific IgG antibodies is
known to be clinically relevant in the majority of the
cases. As long as we do not agree on the relevance of all
the other assays, a standard CDC cross-match is helpful to
prevent transplantation of patients with detrimental
donor-specific HLA antibodies. The next necessary step is
to start international collaboration to determine the
clinical relevance of all the different types of antibodies.

Although several reports show the presence of HLA-C,
-DQA, -DQB, -DPA and -DPB antibodies in potential trans-
plant recipients (i.e. Duquesnoy 

 

et al

 

., 2008), no systematic
analysis of their clinical relevance has been performed
and as a consequence many completely different local
policies are used in patients with these types of antibodies.

Both the expression of the target molecules in the trans-
planted organ and the titre and immunoglobulin class (or
subclass) may play a determinative role in this aspect.

The basis of our decision-making should be antibody
specificity and not percentage panel reactive antibodies
(%PRA) as it has been for years. The old definition of
percentage PRA (just based on antibody reactivity against
a panel) must disappear and percentage PRA should be
based on antibody specificities in combination with the
frequency of the target antigens in the donor population.
Actually, such an algorithm has been introduced in
Eurotransplant.

In the future, one should be able to calculate two types
of PRA: first, percentage PRA on the basis of antibodies,
which are a contraindication for transplantation, and
second, percentage PRA on the basis of antibodies, which
should be taken into consideration with respect to the choice
of immunosuppressive treatment if the patient underwent
transplantation despite the presence of these antibodies.

Although knowledge of antibody specificities is impor-
tant, even more important is a reliable definition of
acceptable mismatches, those HLA antigens towards the
patient never made a (potentially detrimental) antibody
response. Donor selection based on acceptable mismatches
has shown to be a very efficient tool to enhance transplan-
tation of highly sensitized patients within Eurotransplant
(Claas 

 

et al

 

., 2004). If the future definition of acceptable
mismatches is based on very sensitive luminex assays, one
can even consider transplanting highly sensitized patients

without performing a pretransplant cross-match provided
that donor and recipient are typed at a high resolution
level, thereby excluding a possible effect of allele-specific
HLA antibodies.

It is clear that the introduction of solid-phase HLA
antibody tests has had a tremendous impact on the field of
histocompatibility testing. What is currently lacking is
consensus on the relevance of the different types of donor-
specific antibodies for donor selection (which antibodies
are a contraindication for transplantation) and for immu-
nosuppressive treatment (which antibodies are associated
with treatable early acute humoral rejection).

It is essential to use the results of antibody screening
assays not only to prevent transplantation of patients but
to facilitate transplantation of (highly) sensitized patients
on basis of acceptable mismatches or in the presence of
clinically non-detrimental donor-specific HLA antibodies.

Routinely monitoring the appearance of donor-specific
antibodies after transplantation may be an additional tool
to prevent loss of transplanted organs provided that
adequate treatment is available (Mao 

 

et al

 

., 2007).
However, we should not forget that the best policy is

prevention of antibody formation. HLA matching, and
especially matching of donor and recipient for the antibody
epitopes present on the HLA molecules (Dankers 

 

et al

 

.,
2004), will prevent that many retransplant candidates
will finally end up as highly sensitized patients with
very extensive antibody profiles in the current solid-phase
assays.

 

References

 

van den Berg-Loonen, E.M., Billen, E.V., Voorter, C.E., 
van Heurn, L.W.E., Claas, F.H.J., van Hooff, J.P. 

 

et al

 

. (2008) 
Clinical relevance of pretransplant donor-directed antibodies 
detected by single antigen beads in highly sensitized renal 
transplant patients. 

 

Transplantation

 

, 

 

85

 

, 1086.
Claas, F.H.J., Witvliet, M.D., Duquesnoy, R.J., Persijn, G.G. & 

Doxiadis, I.I.N. (2004) The acceptable mismatch program as a 
fast tool for highly sensitized patients awaiting a cadaveric kidney 
transplantation: short waiting time and excellent graft outcome. 

 

Transplantation

 

, 

 

78

 

, 190.
Dankers, M.K., Witvliet, M.D., Roelen, D.L., de Lange, P., 

Korfage, N., Persijn, G.G. 

 

et al

 

. (2004) The number of amino acid 
triplet differences between patient and donor is predictive for the 
antibody reactivity against mismatched human leukocyte 
antigens. 

 

Transplantation

 

, 

 

77

 

, 1236.
Doxiadis, I.I.N., Duquesnoy, R.J. & Claas, F.H.J. (2005) Extending 

options for highly sensitized patients to receive a suitable kidney 
graft. 

 

Current Opinion in Immunology

 

, 

 

17

 

, 536.
Duquesnoy, R.J. (2006) A structurally based approach to determine 

HLA compatibility at the humoral level. 

 

Human Immunology

 

, 

 

67

 

, 847.
Duquesnoy, R.J., Awadalla, Y., Lomago, J., Jelinek, L., Howe, J., 

Zern, D. 

 

et al

 

. (2008) Retransplant candidates have 
donor-specific antibodies that react with structurally defined 
HLA-DR,DQ,DP epitopes. 

 

Transplant Immunology

 

, 

 

18

 

, 352.
Eckels, D.D. (2008) Solid phase testing in the HLA laboratory: 

implications for organ allocation. 

 

International Journal of 
Immunogenetics

 

, this issue.
El-Awar, N., Terasaki, P.I., Cai, J., Deng, C.T., Ozawa, M. & 

Nguyen, A. (2007) Epitopes of the HLA-A,B, C, DR, DQ and 
MICA antigens. 

 

Clinical Transplantation

 

, 175–94.



 

Commentary 277

 

© 2008 The Author
Journal compilation © 2008 Blackwell Publishing Ltd, 

 

International Journal of Immunogenetics

 

 

 

35

 

, 275–277

 

Gebel, H.M., Bray, R.A. & Nickerson, P. (2003) Pre-transplant 
assessment of donor reactive, HLA-specific antibodies in renal 
transplantation: contraindication vs risk. 

 

American Journal of 
Transplantation

 

, 

 

3

 

, 1488.
Koka, P., Chia, D., Terasaki, P.I., Chan, H., Chia, J., Ozawa, M. 

 

et al

 

. 
(1993) The role of IgA anti-HLA class I antibodies in kidney 
transplant survival. 

 

Transplantation

 

, 

 

56

 

, 207.

Mao, Q., Terasaki, P.I., Cai, J., Briley, K., Catrou, P., Haisch, C. 

 

et al

 

. 
(2007) Extremely high association between appearance of HLA 
antibodies and failure of kidney grafts in a five-year longitudinal 
study. 

 

American Journal of Transplantation

 

, 

 

7

 

, 864.
Patel, R. & Terasaki, P.I. (1969) Significance of the positive 

crossmatch in kidney transplantation. 

 

The New England 
Journal of Medicine

 

, 

 

280

 

, 735.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


