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Mismatch-specific anti-HLA antibody 
production following aorta transplants 

Abstract In this study, we have in- 
vestigated the nature and magnitude 
of the immunological response after 
implantation of human aortic seg- 
ments. Five recipients of aortic seg- 
ment replacement were studied for 
anti-HLA antibody production 
(specificity and Ig class), CD3, CD4, 
and CD8 T cell subpopulation dy- 
namics, and aortic wall thickness. 
Mismatch-specific IgG antibodies to 
HLA class I and HLA class I1 anti- 
gens were first detected 1-3 months 
after implantation and persisted in 
high concentrations for at least 
1 year. Computer tomography scan- 
ning showed a progressive thickness 
of the aortic wall. Also the absolute 

number of CD3, CD4, and CD8 
positive lymphocytes increased pro- 
gressively after implantation. In 
conclusion, as was observed earlier 
for heart valve allografts, human 
implanted aortic segments induce a 
strong anti-HLA antibody response 
in recipients. We speculate that 
these antibodies have the potential 
to harm the implant, for example, by 
having an impact on luminal nar- 
rowing. 
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Introduction 

Clinical indications for aortic segment implantation are 
restricted to untreatable aorta-iliac, aorta-bifemoral, 
and femoropopliteal prosthesis infection. The estimated 
number of patients treated is small (300-500 world- 
wide). Despite intensive investigation of animal models 
[l], little or no data in humans are available on: 
1) HLA immunogenicity of aortic segments (cryopre- 
served or stored at 4"C), 2) the patient's immune re- 
sponse to implanted aortic segments, and 3) biological 
assessment of aortic tissues after implantation. In this 
study, we have evaluated anti-HLA antibody produc- 
tion, CD3, CD4, and CD8 T cell subpopulation dynam- 
ics, and aortic wall thickness in five patients who receiv- 
ed aortic segment transplants. 

Patients and methods 
Five patients with aorta-iliac or aorta-bifemoral prosthesis infection 
received aortic segments from cadaver donors with an identical 
ABO blood group. The aortic segments had been stored at 4 "C in 
modified RPMT 1640 solution for 2 days before transplantation. In 
all cases, recipient and donor were typed (by serological and/or mo- 
lecular techniques) for HLA-A, -B, and -DR antigens. The pre- 
transplant cross-match was negative. After aortic segment implan- 
tation. patients were treated with cyclosporine (3-5 ingikg per day). 

Anti-HLA antibody production [percentage panel reactivity 
(% PRA) as well as antibody specificity] was evaluated using two 
different techniques: standard complement-dependent cytotoxici- 
ty (CDC) and PRA-STAT (Sangstat, Nantes, France). PRA- 
STAT is an enzyme-linked immunoabsorbent technique that al- 
lows simultaneous detection and characterization of serum IgC di- 
rected against both HLA class I and I1 antigens. Both methods 
were performed as described previously [2]. The absolute number 
of peripheral blood CD3, CD4, and CD8 positive lymphocytes 
was determined by standard flow cytometry techniques. Computer 
tomography scanning was performed o n  regular occasions after 
transplantation. 
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Fig.1 Percentage panel reac- 
tivity (mean for five patients) 
determined by both PRA- 
STAT and complement-depen- 
dent cytotoxicity (CDC) meth- 
ods at different time periods af- 
ter aortic segment implantation 

Fig.2 Number of CD3, CD4. and 
CD8 T cell subpopulations (mean 
for five patients) at  different time 
periods after aortic segment im- 
plantation 

Fig.3 Evolution of aortic wall 
thickness after implantation 
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Tab'e PRA-STATevaluation Patient PRA-STAT detected anti-HLA specificity HLA mismatch 
(percentage panel reactivity 
and antibody specificity) for 1 BS(SI), B13 A29, A30, B.5(.51), B18, DR6( 13). DQl(6) 

7 each patient - A10, B1S. B12(54). DRI. DR2. DQl(5) A3, A10, B35, DR6( 13), DQ1(5), DQl(6) 
Al, A9(24), A l l ,  B8, DR3(17), DR7, DQ2 Al,  B8, DR3(17), DQ2 
A?, A32, A33, B5, DR2, DR4, DQ1(6), DQ3(8) A30, Bl4. DR2, DR4, DQ1(6), DQ3(8) 

3 
4 
5 A2, DQ3(7) Al,  A2, BS, DR3(16), DQI(5)  

Results 

On the day of surgery, before segment implantation, an- 
tibodies could not be detected (OYo PRA) in any of the 
patients. As early as 1 month after transplantation, a 
significant increase in YO PRA was observed in all pa- 
tients by both CDC and PRA-STAT screening methods 
(Fig. 1 ) .  For four of the five patients, PRA-STAT data 
showed that the sera tested contained complex mixtures 
of anti-HLA class I and class I1 antibodies. Of impor- 
tance, these antibodies were directed against specifici- 
ties of the mismatch (Table 1).  For the fifth patient, 
only anti-HLA class I antibodies were detected against 
a specificity (B51) that cross-reacts with the mismatch 
(B52) (Table 1). All recipients produced antibodies of 
the IgG class (the conjugate in the PRA-STAT assay is 
specific for human IgG and, as a consequence, no IgM 
antibodies can be detected. The absolute number of pe- 
ripheral blood CD3, CD4, and CD8 positive lympho- 
cytes increased progressively after aortic segment im- 
plantation, probably in relation to the ongoing anti- 
HLA immune response (Fig.2). The CD4/CD8 ratio, 
on the contrary, did not change (results not shown). 
Computer tomography scanning showed a progressive 
thickness of the aortic wall (Fig. 3). 

Discussion 

In this study. we showed that human implanted aortic 
segments induce a strong anti-HLA antibody response. 
PRA-STAT data demonstrate that mismatch-specific 
IgG antibodies for HLA class I as well as class I1 anti- 
gens are produced. The antibody response became de- 
tectable during the 1st month after surgery and persist- 
ed for at least 6-12 months in all five patients studied. 
The fact that the antibody response was of the IgG class 
and was still marked 1 year after implantation would re- 
quire a sustained nature of the antigenic stimulus. Most 
likely, viable dendritic and/or endothelial cells, capable 
of synthesizing and presenting donor HLA class I and 
I1 antigens to recipient T cells, remain present in the im- 
planted aortic segment. Alternatively, donor HLA anti- 
gens could be released into the circulation. These data 
confirm similar observations in human heart valve allo- 
grafts, where donor-specific cellular as well as humoral 
immune responses have been reported 13-71. 

The posttransplant immunological activation we ob- 
served supports the existence of the antigen allorecog- 
nition mechanisms recently hypothesized by Callow 
[a]. In these patients, despite the use of cyclosporine A, 
the immune system appears active; the risk of infection 
due to immunosuppressive treatment is, therefore, lim- 
ited. A potential cause of antibody production is periop- 
erative blood transfusions. However, no correlation be- 
tween blood transfusion and antibody formation was 
observed in our study. In combination with the fact 
that the antibodies are specific for the mismatch anti- 
gens of the aorta donor, we feel confident that the anti- 
bodies are not evoked by blood transfusions. The rat ar- 
terial model described by Plissonnier [9] suggests that 
sequential early cellular and late humoral injury takes 
place on different targets (allogeneic endothelial cells 
and medial smooth muscle cells, respectively). The 
mechanisms operating in our patients could be very sim- 
ilar. The clinical significance of this response requires 
further investigation. We speculate that these antibod- 
ies could have deleterious effects on the implant. For 
example, they could play a role in the progressive lumi- 
nal narrowing, that was observed in all 5 patients. Be- 
cause aortic segments are not considered to be immuno- 
genic, implantation is performed without HLA match- 
ing and no immunosuppressive therapy is given. Our 
data show that, at least for high-risk patients, strategies 
aimed at reducing the immune response should be tak- 
en into consideration: prospective matching, low-dose 
immunosuppression, and preoperative manipulation of 
the segment to reduce its antigenicity. In conclusion, 
our data suggest that aortic tissues continue to maintain 
biological activity for a considerable period after im- 
plantation. They should, therefore, be regarded as a bi- 
ologically active real vascular transplant rather than a 
mechanical tissue implant. 
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