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iv. Summary

Identification of the complement C4d fragment in peritubular capillaries as a
specific marker for antibody mediated rejection in renal transplantation revealed the
critical role of antibodies in graft survival. In this thesis, | document the design and
findings of studies performed to investigate the clinical impact of anti-HLA antibodies
present before and/or after transplantation.

Over time, the detection techniques for anti-HLA antibodies has evolved from
the less sensitive complement-dependent lymphocytotoxicity (CDC) crossmatching (XM)
to more sensitive solid phase assays such as Luminex®. Studies have been conducted
to compare the predictive value of different antibody detection techniques.

The first result chapter presents antibody specificity in positive CDC B-cell
crossmatch (BXM), analysed with highly specific Luminex® assays. The study also
investigates the predictive value of BXM in the general transplant population. | found
that donor-specific anti-HLA antibodies (DSA) are only present in one third of positive
BXM and are associated with poor outcomes. The novel finding is that >80% of the DSA
detected by BXM are complement-fixing IgG; and IgGs subclasses.

Transplant glomerulopathy (TG) is type of chronic renal graft rejection. The
pathogenesis of TG is unclear. In the second result chapter, | report risk factors and
involvement of anti-HLA antibodies in the development of TG. This study shows that
glomerular rejection, delayed graft function, HLA presensitization and DSA have a
univariate effect on TG development. Multivariate analysis revealed that DSA are an
independent predictor of TG, after adjustment for other risk factors.

| have further investigated the role of BXM in a unique, well-matched, highly
sensitized patient group transplanted under the national renal exchange programme. |
compared Luminex® antibody analysis with BXM in predicting transplant outcomes. In
highly sensitized patients, DSA are found in two thirds of positive BXM. In univariate
analyses, BXM is associated with humoral rejection whereas DSA defined by Luminex®
are associated with total and all rejection types. The major finding is that, by
multivariate analysis, DSA defined by Luminex® are an independent predictor of total
and humoral rejection, but BXM are not. These interesting findings are reported in the

third result chapter.



Studies reported in this thesis define the clinical significance of anti-HLA
antibodies in renal transplant outcomes. Method comparison studies provide useful
information on antibody specificity and their impact on graft survival. Collectively, a
better understanding of alloantibodies associated with graft rejection and limitation of
antibody detection methods may facilitate donor selection and choice of

Immunosuppressants, and consequently improve transplant outcomes.
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viii. Thesis Structure

Chapter 1 is a review of Human Leukocyte Antigen (HLA) system consists of
the genetics, structures and functions of HLA molecules. It also describes role of HLA
antigen in renal graft rejection, and current tissue typing and antibody detection
techniques.

Chapter 2 contains the materials and methods used to perform the studies
described in Chapter 3 to 5. The steps of tissue typing and Luminex® assays and
reagent preparation are documented. Statistical tests for patient demographics and
transplant outcomes comparisons are recorded in this chapter.

This thesis consists of three studies performed on patients with different
transplant characteristics. The first study investigated the clinical significance of positive
B-cell crossmatch in an Australian renal transplant population using Luminex® assays.
This study also examined the specificity of antibody causing positive B-cell crossmatch
and correlation with renal transplant outcomes. The design and results of the study are
described in Chapter 3.

The pathogenesis of transplant glomerulopathy remains unknown. The
second study described in Chapter 4 reported the involvement of anti-HLA antibodies in
development of transplant glomerulopathy. This study also indentified the influence of
anti-HLA antibodies on the progression of transplant glomerulopathy.

The Australia National Renal Exchange Programme commenced in October
2004 to improve the HLA antigen matching and transplant rate for highly sensitized
patients. Chapter 5 reported the overall performance of patients transplanted under this
programme in comparison to general transplant population. Clinical predictive value of
B-cell crossmatch and Luminex® antibody analysis in highly sensitized patients were
also compared.

Chapter 6 brings together the findings of the studies reported in Chapter 3 to
5, and examined the uses of BXM and Luminex® assays in current tissue typing
protocol. The results are compared to previous studies and appropriate comments are
included.

A list of references and then an appendix are attached after Chapter 6. The
appendix consists of the published journal article that has arisen from the findings

presented in this thesis.
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