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HLA-DR matching reduces rejection rate 
in heart transplantation 

Abstract We have studied the in- 
fluence of serological matching for 
ten HLA-DR antigens on the occur- 
rence of acute cellular rejection in 
heart transplantation by correlating 
the findings in routine endomyocar- 
dial biopsies taken during the first 
posttransplant year with the results 
of HLA typing of all recipients of a 
first cardiac graft and their donors 
during 1983-1994 at our center. We 
found that recipients of HLA-DR 
matched hearts had a lower fre- 
quency of acute cellular rejection, 
especially so for the moderatehe- 

vere rejection grades. Also, rejection 
appeared earlier in the DR-mismat- 
ched combinations. Whether the 
mismatch was for one or two DR 
antigens did not make a significant 
difference, neither could we demon- 
strate any influence of HLA-A or -B 
mismatches. The survival of DR- 
matched cardiac grafts tended to be 
higher at 1 year than DR-mismat- 
ched grafts, but the difference did 
not reach statistical significance. 
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Introduction 

Donor hearts are usually allocated to recipients based 
on ABO and size match, while matching for HLA is sel- 
dom attempted. Due to the polymorphism of the HLA 
system, and to the logistical problems, only a few recipi- 
ents obtain a graft fully matched for HLA. Large patient 
series, as in the Collaborative Transplant Study [7], are 
required to establish the influence of HLA matching 
on cardiac graft survival. 

Cardiac grafts are usually monitored for rejection by 
routine endomyocardial biopsies at fixed intervals. The 
classification systems for the histological diagnosis of re- 
jection have been several, but an international standard 
was established in 1990 El]. Several centers including 
our own [ 2 4 ,  8, 91 have earlier reported a correlation 
between HLA mismatch and the occurrence of early re- 
jection episodes. The present study presents data from 
1983-1994, correlating the findings in routine endomyo- 
cardial biopsies, revised according to the international 
standards, to the prospective serological HLA typing of 
all first cardiac graft recipients and their donors. 

Patients and methods 
HLA typing 

Serological HLA typing and cross-matching based on the immuno- 
magnetic (IM) technique [lo] have been used since 1986, some DR 
typings have also been confirmed genomically. Recipients were 
typed for “broad” HLA-A and -B specificities and for the HLA- 
DR antigens 1-10, and tested for the presence of panel-reactive an- 
tibodies (PRA) before waiting-list notification. The donors were 
similarly HLA typed and a microlymphocytotoxic cross-match 
was performed, in most instances previous to organ harvesting. 
The transplant was said to be HLA-A, -B, or -DR compatible if 
there were no detectable mismatches between the donor and reci- 
pient in the HLA-A (n = lo), -B (n = 25), or -DR (n = 10) antigens. 
Organ allocation was, however, mainly based on blood group and 
body size match. A negative T cell cross-match was required, al- 
though sometimes anticipated for logistical reasons in PRA nega- 
tive patients. 

Patients 

During 1983-1994, a total of 208 patients received a first cardiac 
graft from an HLA-typed donor. Median age was 52 years (range 
1-62). In 20 patients there was no demonstrable DR mismatch, in 
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Fig.1 Cumulative risk of acute cellular rejection (grade 1A-4) 
during the first posttransplant year in first cardiac graft recipients 
according to the number of demonstrable HLA-DR mismatches 
between donor and recipient (Mantel-Haenszel: no DR mismat- 
ches vs 1-2 DR mismatches, P = 0.0389) 
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Fig.2 Cumulative risk of moderateisevere acute cellular rejection 
(grade 2 4 )  during the first posttransplant year in first cardiac graft 
recipients according to the number of demonstrable HLA-DR 
mismatches between donor and recipient (Mantel-Haenszel: no 
DR mismatches vs 1-2 DR mismatches, P = 0.0366) 

101 the donor had one, and in 87 the donor had two mismatched 
DR antigens. Age distribution was equal in these three groups. 

Immunosuppression 

Cyclosporine and azathioprine treatment was started preopera- 
tively and corticosteroids peroperatively. Antibodies were not 
used for basal immunosuppression. Rejection episodes were pri- 
marily treated with corticosteroids alone if low grade, or in combi- 
nation with antithymocyte globulin if moderate or severe. 

Biopsies 

Transvenous endomyocardial biopsies were taken weekly during 
the first 2 months after transplantation, then at 2-week intervals 
until 3 months, at 6 months, and later at each yearly control. Addi- 
tional biopsies were taken when clinically indicated. All biopsies 
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Fig.3 Survival of first heart grafts according to number of HLA- 
DR mismatches between donor and recipient ( 0  no DR 
mismatches, n = 20; 1 DR mismatch, n = 101; A 2 D R  
mismatches, n = 87) 

were classified according to the international classification: 0 = 
normal; lA, 1B = degrees of mild rejection; 2, 3A, 3B = degrees 
of moderate rejection; 4 = severe rejection [l]. 

Statistics 

Group comparisons were done with Fisher's exact test, chi-squared 
test, or Student's t-test as appropriate. Graft survival, counting 
death from any cause as graft failure, and time-related risk of rejec- 
tion were estimated by the Kaplan-Meier method, comparing 
curves for equality using the Mantel-Haenzsel test and testing for 
the separate influence of HLA-A, -B and, -DR mismatch by the 
Cox regression. 

Results 

Incidence of rejection during the first year 

Acute cellular rejection (grade 1A-4) was diagnosed in 
163 out of 208 patients during the first year. This was ob- 
served in 13 (65 YO) recipients of DR-compatible grafts, 
in 77 (76 YO) recipients of grafts mismatched for one DR 
antigen, and 73 (84 YO) mismatched for two DR antigens. 
These differences do not reach statistical significance. 
Figure 1 shows, however, that acute rejection occurred 
earlier in recipients of DR-mismatched compared to 
DR-compatible grafts. The time-related cumulative risk 
of acute cellular rejection during the first year was signif- 
icantly lower in recipients of DR-matched grafts. 

Risk of moderatekevere acute rejection 

Moderate to severe acute rejection (grades 2,3A, 3B, or 
4) was diagnosed in 101 patients during the first year. 
This was observed in five (25%) recipients of DR- 
matched grafts, 49 (49 %) recipients of grafts mismatch- 
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ed for one DR antigen, and 47 (54 YO) recipients of grafts 
mismatched for two DR antigens (DR-matched vs DR- 
mismatched grafts: P < 0.05). Figure 2 shows the time-re- 
lated cumulative risk of such rejection during the first 
year, confirming a significantly lower risk of moderate 
to severe acute cellular rejection in recipients of HLA- 
DR-matched grafts. No further effect of matching for 
HLA-A, or -B could be detected (data not shown). 

Graft survival 

There was a trend toward higher graft survival at 1 year 
for DR-matched grafts, as seen in Fig.3, but the differ- 
ence did not reach statistical significance. Nine patients 
died from acute rejection during the first year, three of 
these were recipients of a graft mismatched for one D R  
antigen and six of a graft mismatched for two D R  anti- 
gens. At  5 years, the survival rate was similar for all 
groups, but the numbers were quite small. 

Discussion 

This study confirms that HLA matching influences the 
posttransplant course in cardiac transplantation. The 
main difference was seen when comparing the DR-mat- 
ched grafts with the DR-mismatched grafts. Whether 
the incompatibility involved one or both DR antigens 
played a minor role. 

Due to short waiting lists and a limited collaboration 
with other centers, the proportion of HLAwell-matched 
grafts in low. A proportion of nearly 10 Y DR-matched 
combinations, as in our material, is higher than would 
be expected, even within such a relatively homogeneous 
population as the Norwegians. We find that the negative 
influence of a single DR-antigen mismatch, together 
with the lack of influence by HLA-A, -B mismatch, 
gives an argument against comparisons using, e. g., 0-2 
ABDR mismatch as the “well-matched” group. In our 
material, such a group will include a number of fully 
DR-mismatches grafts and exclude most of the DR- 
matched ones. If analyzed in that way, no significant 
HLA effect can be found. 

~ 

Restricting HLA matching to take into account only 
the “broad” DR1-10 specificities increases the chance 
of obtaining HLA “matched” combinations. Our results 
indicate that such a selection would help to avoid acute 
cellular rejection episodes compared to random alloca- 
tion. Whether matching for the DR subtypes, such as 
the serologically definable DR 11-18 antigens or the 
even more numerous DNA-based DRBl  variants, may 
add further advantages is still unclear. In renal trans- 
plantation we were unable to detect any pronounced ef- 
fect of genomic DRBl  matching additional to that 
obtained by Serological matching for the DR antigens 
1-10 [5]. 

A reduced rejection rate would be expected to result 
in improved long-term graft survival. A trend during the 
first year was seen (Fig.3), but the difference did not 
reach statistical significance. More transplants may be 
needed to observe an effect. Further, since mortality, 
especially over long time, will be influenced by many 
immunological as well as non-immunological factors, a 
more detailed analysis of such factors is needed. How- 
ever, a reduced rejection rate alone is valuable since it 
saves costs in terms of rejection treatment and hospitali- 
zation. 

To take advantage of the DR-matching effect, a fast 
and reliable HLA typing technique that can be applied 
to blood samples drawn prior to organ harvesting is re- 
quired. With the immunomagnetic technique all neces- 
sary typings and cross-matches may be safely performed 
on peripheral blood samples in less than 2 hours [lo]. 
Compared to results from DNA typing, our routine ser- 
ological typing has a discrepancy rate of approximately 
5 YO [5]. With the exception of grafts imported from out- 
side our country, HLA typing and cross-matching have 
always been completed prior to heart transplantation, 
even with donors residing 2000 km away. Thus, even 
with the present 4-h limit to ischemia time, optimaliza- 
tion of HLA typing service and logistics could allow 
HLA-based organ exchange between centers leading to 
an increased number of well-matched heart grafts [5, 
61. However, better preservation methods are needed 
before the potential benefits of HLA matching can be 
fully utilized. 

References 
1. Billingham ME, Cary NRB, Hammond 

ME, Kemnitz J, Marboe C, McCallister 
HA, Snovar DC, Winters GL, Zerbe A 
(1990) A working formulation for the 
standardization of nomenclature in the 
diagnosis of heart and lung rejection: 
Heart rejection study group. J Heart 
Transplant 9: 587-593 

2. DeMattos A, Head MA, Everett J, 
Hosenpud J, Hershberger R, Conaglu 
A, Ott G, Ratkovec R, Norman DJ 
(1994) HLA-DR mismatching corre- 
lates with early cardiac allograft rejec- 
tion, incidence, and graft survival when 
high confidence-level serological DR 
typing is used. Transplantation 57: 626- 
630 

3. DiSesa VJ, Kuo PC, Horvath KA, 
Mudge GH, Collins JJ, Cohn LH (1990) 
HLA histocompatibility affects cardiac 
transplant rejection and may provide 
one basis for organ allocation. Ann 
Thorac Surg 49: 220-224 



S 233 

4. Foerster A, Abdelnoor M, Geiran 0, 
Lindberg H, Sirnonsen S,  Thorsby E, 
Frgysaker T (1992) Morbidity risk fac- 
tors in human cardiac transplantation. 
Histoincompatibility and protracted 
graft ischemia entail high risk of rejec- 
tion and infection. Scand J Thorac Car- 
diovasc Surg 26: 169-176 

5. Leivestad T, Spurkland A, Bratlie A, 
Pfeffer P, Fauchald P, Soda1 G, Thorsby 
E (1994) Does genomic HLA-DR 
matching further enhance the effects of 
serologic DR matching in clinical renal 
transplantation? Transplant Proc 26: 
1748-1749 

6. Morris PJ (Ed) (1994) HLA matching 
and cardiac transplantation. N Engl J 
Med 330: 857-858 

7. Opelz G, Wujciak T (1994) The influ- 
ence of HLA compatibility on graft 
survival after heart transplantation. N 
Engl J Med 330: 816-819 

8. Pfeffer PF, Foerster A, Froysaker T, Si- 
monsen S, Thorsby E (1988) HLA-DR 
mismatch and histologically evaluated 
rejection episodes in cardiac transplants 
can be correlated. Transplant Proc 20: 
367-368 

9. Sheldon S, Hasleton PS, Yonan NA, 
Rhaman AN, Deiraniya AK, Campbell 
CS, Brooks NH, Dyer PA (1994) Rejec- 
tion in heart transplantation strongly 
correlates with HLA-DR antigen mis- 
match. Transplantation 58: 719-722 

10. Vartdal F, Gaudernack G, Funderud S, 
Bratlie A, Lea T, Ugelstad J, Thorsby E 
(1986) HLA class I and I1 typing using 
cells positively selected from blood by 
immunomagnetic isolation - a fast and 
reliable technique. Tissue Antigens 28: 
301-312 


