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ABSTRACT
There have been controversies regarding the role of
HLA matching in kidney allograft survival. While
recent studies have reported diminishing importance
of HLA matching, others have suggested the
continuing importance of these loci. We examined
the role of HLA matching in kidney allograft function
in a South African transplant centre.

Methods: One hundred kidney transplant recipients
were grouped into seven, based on their HLA
matching. Comparison was made between groups in
terms of their graft function, proteinuria, number and
type of biopsy proven rejection.

Results: Graft function measured using estimated
glomerular filtration rate is higher in kidney transplant
recipients with higher HLA match (p=0.033).
However, there was no difference in proteinuria
(p=0.786) or biopsy proven rejection (p=0.773)

Conclusion: HLA matching has significant
relationship with kidney allograft function; the impact
of this matching on proteinuria and incidence of graft
rejection is not marked. Improving on the HLA
matching before kidney transplantation is
recommended for better allograft function.
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INTRODUCTION
HLA matching between donors and recipients
improves the outcome of kidney transplantation, and
the best outcomes are observed with complete
matches between donor and the recipient at any of
the 6 loci of the HLA-A, ŠB, and DR antigens[1,2].

The relative risk of graft failure is weakly
related to the number of HLA-A or -B antigen
mismatch, but more strongly associated with increases
in the number of antigen mismatches at HLA-DR[3].

However, there have been controversies
regarding the role of HLA matching in kidney allograft
survival with recent studies reporting diminishing
importance of HLA matching[4]; others have
suggested the continuing importance of these loci[5-
7]. We examined the role of HLA matching in kidney
allograft function in a South African transplant centre.

METHODS
Patients who received kidney transplant over five-
year period (January 2005 to December 2009) at the
Charlotte Maxeke Johannesburg Academic Hospital,
South Africa were enrolled in this cross-sectional
study.  Information on age, gender, number of HLA
matches, biopsy proven rejection, type of
immunosuppressive medications and laboratory
results of each follow up visits were collected from
the case files. Graft dysfunction was defined as
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estimated GFR of less than 60 ml/min/1.73m2 based
on the modification of diet in renal disease (MDRD)
formula.  Proteinuria was quantified using spot urine
specimen. All recipients were T-cell and B-cell cross
match negative. Acute rejection was biopsy proven.
Patients were grouped into seven, based on the
number of HLA matching (0-6). Comparison was
made between groups in terms of their graft function,
proteinuria and presence of biopsy proven rejection.

STATISTICAL ANALYSIS
All data obtained was analyzed using the statistical
package for social science (SPSS) for windows
software version 22. Differences in means for
continuous variables were compared using Student’s
t-test, while categorical variables were compared
using Chi-square or Fisher’s exact tests as
appropriate.  P value of dŠ 0.05 was considered
significant.

ETHICAL APPROVAL
Ethical approval was obtained from the institutional
ethical committee.

RESULTS
There were 63 males and 37 females, with a M: F
ratio of 1.7:1. Their mean age was 42.2 ± 12.42 years
with a range of 19 to 70 years. Six (6%) recipients
had complete HLA match while 18 patients (18%)
had complete HLA mismatch. Proteinuria was
present in 51 patients (51%) and graft dysfunction
was seen in 52 (52%). Standard immunosuppression
protocols were calcineurin inhibitor (tacrolimus or
cyclosporine), mycophenolate mofetil and
prednisolone. Twenty six patients (26%) had acute
cellular rejection (ACR), 6 (6%) had antibody
mediated rejection (AMR).  There was at least 3
years duration of transplant for each of the study
participant with others having the graft for up to 8
years.

Table 1: HLA-match (0-6) and measured outcomes

Variable 0 1 2 3 4 5 6 P

Age 42.4±11.8 44.95±13.0 43.36±12.1 41.33±12.0 37.11±15.2 50.0±0.0 35.14±10.5 0.489

Gender M 15 15 19 6 3 1 4

F 3 5 14 6 6 - 3

Creatinine 158.8 151.65 114.4 158.7 116.2 113.0 130.7 0.024

(µmol/L)eGFR ±15.8 ±9.4 ±5.5 ±7.5 ±26.9 ±0.0 ±4.5

(ml/min/ 56.6±30.1 59.7±3.1 79.7±2.8 51.0±3.3 72.2±29.5 98.0±0.0 63.1±3.2 0.033

1.73m2)

Proteinuria 11 7 15 4 3 - 4 0.786

Rejection

ACR 4 5 11 4 2 - -

AMR - 1 2 - 1 - -

ACR+AMR - 1 - - - - - 0.773

Total =100 18 20 33 12 9 1 7

HLA=human leukocyte antigen, ACR=acute cellular rejection, AMR=antibody mediated rejection,
eGFR=estimated glomerular filtration rate, M=male, F=female.
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Table 3: Regression analysis showing the impact of some variables on graft function

Variable B Df OR 95% CI P-value

Age 0.026 1 1.03 0.927-1.137 0.49

Gender –M -1.76 1 0.17 0.005-6.00 0.33

Donor type-Deceased 18.24 1 0.006 0.875-1.412 0.99

Rejection 2.73 1 15.29 0.124-1.88 0.27

Proteinuria 0.88 1 2.41 0.09-65.0 0.60

Smoking -1.36 2 0.04 0.008-8.66 0.45

Obesity -4.91 1 0.007 0.097-5.33 0.28

B=correlation, df= degree of freedom, OR=odds ratio, CI=confidence interval

Different HLA match group and
corresponding graft function are tabulated.

DISCUSSION
Recent studies have shown a consistent linear
relationship between kidney allograft survival and
degree of HLA match8-11 and these survival
advantages were independent of the HLA locus.12

This study demonstrated that HLA matching had a
significant relationship with graft function measured
using both serum creatinine and estimated glomerular
filtration rate. Takemoto et al13 have reported that
HLA mismatching affect transplant immunity in
several ways which include stimulating B cells to
produce alloantibodies, which are involved with
humoral mechanisms of transplant rejection. Few
patients were observed to have developed AMR in
this study; reason for this could be due to the small
size of the study population and relatively good HLA
matching observed as HLA matching between donors
and recipients improves the outcome of kidney
allograft function.14

Although several other factors affect kidney
allograft function and survival such as access to health
care and compliance, donor type (living/deceased),
smoking, obesity, proteinuria and rejection, our study
did not obtain significance with deceased donor type,
smoking, obesity, proteinuria and rejection. The study
was conducted in a public health facility where access
to care is guaranteed and compliance to medications
is assured as recipients are listed only when they have
been certified by allocation committee to be compliant
and therefore fit for transplantation.

Biopsy proven rejection of the cellular type
was higher than that by antibody mediation in this
study; it still had no effect on graft function as was
observed by Shatat et al15 in United States.

Children and young adults with transplanted
kidneys have higher risk of graft failure than other
age groups, mainly due to issues with compliance, 16,
however, age did not affect graft function or HLA
mismatch in this study. Compliance must be
guaranteed for listing in this transplant centre and
therefore noncompliance as a factor in graft outcome
is eliminated.

Graft function has been shown to be superior
in living donor than a deceased donor17, however, in
this study, graft function was comparable between
the two donor types. Reason for this could not be
explained.

A significant linear relationship was found
between HLA mismatch and poor allograft survival
in deceased donor transplant in a study by Williams
et al.14 Amatya et al18 have reported that HLA
matched deceased donor kidney transplants had a
better graft survival than the mismatched deceased
donor transplants. These findings are consistent with
the findings in this study as well as more recent
studies that showed continuous importance of HLA
matching in the present era of kidney transplantation.
Even with a small sample size, graft function is better
with higher HLA match as this study as demonstrated.
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LIMITATIONS
The study was limited by the sample size and its
retrospective nature. We did not look at other
variables such as socioeconomic status, education and
co-morbidities that may serve as confounding factors
in graft function.

CONCLUSION
HLA matching has significant relationship with kidney
allograft function; the impact of this matching on
proteinuria and incidence of graft rejection is not
marked. Improving on the HLA matching before
kidney transplantation is recommended for better
allograft function.
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