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Abstract IgA concentration and 
IgA-anti-Fab autoantibody activity 
were tested in pretransplant sera of 
308 kidney graft recipients. Reci- 
pients with a serum IgA concen- 
tration of 2 g/1 or greater had a 
1 -year graft survival rate of 83 YO, 
compared with a 68% rate in 
recipients with serum IgA of less 
than 2 g/1 (P < 0.005). Serum IgA 
concentration and IgA-anti-Fab 
autoantibody activity were signifi- 
cantly associated ( r  = 0.38, 
P < 0.0001). Recipients with a high 
pretransplant IgA-anti-Fab activity 
had a significantly better graft 
survival rate (81 %) than patients 
with low pretransplant IgA-anti- 
Fab (67 YO, P Y 0.025). When IgA- 

anti-Fab and serum IgA were 
considered together, 137 recipients 
with high IgA-anti-Fab and high 
serum IgA had a 86 % 1 -year graft 
survival rate, which was signifi- 
cantly better than the 63 YO survival 
rate in patients with low 
IgA-anti-Fab and low serum IgA 
(P < 0.0005). The pretransplant 
serum IgA level and IgA-anti-Fab 
autoantibody activity were ex- 
cellent predictors of kidney graft 
outcome. 
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and disease progression in HIV-infected patients [7] and 
in patients with squamous cell carcinoma of the head and Introduction 

We have shown previously that renal allograft recipients 
with high pretransplant IgG-anti-F (ab’), [I ,  21 or IgA- 
anti-Fab autoantibody activity [3] have a significantly 
reduced rejection rate, and we have postulated that 
anti-Fab activity may be an important component of im- 
mune network regulation [4, 51. Interestingly, Koka et al. 
have recently suggested a protective effect of IgA-anti- * 
MHC class I antibodies in kidney graft recipients [6], 
which supports our contention that anti-Fab activity is 
directed against MHC-like variable regions of antigen 
receptor molecules, immunoglobulins (Ig) and T cell 
receptors (TcR) [4, 51. Our recent work showing striking 
associations between IgA-anti-Fab autoanti body activity 

neck [8] provides further support for the imrnuno- 
suppressive property of IgA-anti-Fab autoantibodies. 
Because of the known association of increased IgA serum 
immunoglobulins with HIV-1 infection [9], head and neck 
cancer [lo], and IgA-anti-Fab autoantibody activity [8, 
111, we deemed it of interest to investigate whether an 
increased serum IgA concentration itself reflects a 
suppressed immune status and whether the determinatio 
of serum IgA prior to transplantation may be predictit 
of graft outcome in kidney transplant recipients. 
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Patients and sera 

At the Berlin Friedrichshain centre, 540 cadaveric kidney transplan- 
tations were performed between April 1986 and January 1991. 
Pretransplant sera of 474 recipients were sent to Heidelberg on dry 
ice and tested retrospectively for serum IgA content and serum 
IgA-anti-Fab autoantibody activity. Graft function was registered 
at 3,6, and 12 months after transplantation. Of the 474 patients, 308 
had a posttransplant follow-up after 1 year. Pretransplant sera were 
collected on the day of transplantation and kept frozen at - 20 "C 
until testing. Repeated thawing was avoided. 

Determination of serum IgA concentration 

Serum IgA content (g/l) was determined in a commercial radial 
immunodiffusion assay (Behring, Marburg, Germany). Fifty-seven 
healthy controls had a mean serum IgA level of 2.1 kO.1 g/l. 

Determination of IgA-anti-Fab autoantibody activity (ELISA) 

IgA-anti-Fab serum activity was determined in a specific ELISA 
assay. We coated 96-well microtiter plates (Nunc, Roskilde, Den- 
mark) with 0.5 pg/ml of human IgG-Fab fragments (Dianova, 
Hamburg, Germany) at 37 "C for 16 h. The plates were washed and 
uncoated sites were blocked by incubation with 50 p1 of 1 % BSA- 
PBS solution at 37 "C for 3 h. We added 50 pl of 1 :64 diluted test 
serum to the Fab-coated wells. PBS-Tween 0.05% was used as 
washing buffer and p-nitro-phenyl phosphate disodium solution 
(Sigma, St. Louis, USA) as substrate. Incubation steps with sera or 
antibodies were performed at 22 "C for 1 h. After each step the plates 
were washed four times with washing buffer. The reaction was 
developed with 50 pl of alkaline phosphatase conjugated goat 
antibodies specific for IgA-Fc (Dianova; working dilution 1 : 5000). 
Optical density was measured at 405nm using a 340-ATTC 
microplate reader (SLT, Crailsheim, Germany). 

Statistical analysis 

Statistical comparisons were performed by the chi-square test or 
regression analysis using the StatView SE + Graphics program 
(Microsoft, Abacus Concepts, Calif. USA). 

Results 

Kidney graft recipients were separated into two groups 
according to their pretransplant serum IgA concentra- 
tion. Recipients with a serum IgA of 2 g/l or greater had 
a I-year graft survival rate of 83Y0, which was signifi- 
cantly higher than the 68% graft survival rate in recipi- 
ents with a serum IgA of less than 2 g/1 ( P  < 0.005; Fig. 1). 
There was a significant association between serum IgA 
concentration and IgA-anti-Fab autoantibody activity 
( r  = 0.38, P < 0.0001). However, as shown in Fig. 2, some 
patients with extremely high IgA-anti-Fab had an inter- 
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Fig. 1 Kidney graft survifal in recipients with high ( 2  2 g/l) or low 
(< 2 g/l) pretransplant serum IgA concentration 
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Fig. 2 Association of serum IgA-anti-Fab autoantibody activity 
(optical density measured at 405 nm) with serum IgA concentration 
(g/l) in kidney graft recipients (Y = 0.387, P < 0.0001). Note that 
some patients had high IgA-anti-Fab activity in spite of intermediate 
serum IgA concentrations 

mediate serum IgA concentration. In agreement with our 
previous report [ 3 ] ,  kidney graft recipients with a pre- 
transplant IgA-anti-Fab activity of 110 or greater (optical 
density measured at 405 nm) had a significantly better 
graft survival rate (81 X) than patients with a pretrans- 
plant IgA-anti-Fab of less than 110 (67 YO), P < 0.025; 
Fig. 3). When IgA-anti-Fab activity was considered in 
combination with the serum IgA concentration, 137 
recipients with IgA-anti-Fab of 110 or greater and serum 
IgA of 2 g/1 or greater had a 1-year graft survival rate of 
86Y0, significantly better than the 63 YO survival rate in 
the 62 patients with IgA-anti-Fab of less than 110 and 
serum IgA of less than 2 g/1 ( P  < 0.0005; Fig. 4). 
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Fig. 3 Kidney graft survival in recipients with high (optical density 
measured at 405 nm: 2 110) or low (< 110) pretransplant serum 
IgA-anti-Fab autoantibody activity 

Discussion 

The present study demonstrated that determination of 
the serum IgA concentration prior to transplantation is 
a useful prognostic indicator of graft outcome in kidney 
transplantation. The predictive power was further im- 
proved by considering serum IgA concentration and 
IgA-anti-Fab autoantibody activity in combination. Pa- 
tients with both a high serum IgA and a high IgA-anti- 
Fab had a strikingly better graft survival rate than' 
patients with a low serum IgA and a low IgA-anti-Fab. 

The significant association between serum IgA con- 
centration and IgA-anti-Fab activity indicates that at 
least part of the increase was due to IgA-anti-Fab. The 
existence of IgA autoantibodies directed against the hinge 
region of immunoglobulin molecules may be involved, as 

IgA-anti-F (ab'), activity has been found to be associated 
with good kidney graft outcome in a previous study [3]. 
These findings may serve as an explanation for the 
improved survival rate of kidney grafts observed in 
patients with IgA nephropathy [12]. Elevated levels of 
IgA-IgG immune complexes and anti-F (ab'), antibodies 
have been reported in IgA nephropathy patients [13]. 
However, the original disease was diagnosed as IgA 
nephropathy in only one of the patients examined in the 
present study, indicating the existence of protective IgA 
antibodies in patients with diseases other than IgA 
nephropathy. IgA-anti-Fab autoantibody activity is as- 
sociated with disease progression in HIV-infected pa- 
tients [7] and in patients with squamous cell carcinoma of 
the head and neck [8]. Both diseases are associated with 
severe immune dysfunction, leading us to speculate that 
the appearance of IgA-anti-Fab antibodies in the circu- 
lation reflects a suppressed immune status. 

We hypothesized that there may be a relationship 
between autoimmunity and viral infections due to cross- 
reactivity of viral antigens with Fab regions of im- 
munoglobulin molecules [4, 51. Sequence homologies 
exist between the CH 1 region of IgG, Fab and the gp 120 
envelope protein of HIV-1 [4, 141. Epstein-Barr virus 
(EBV) is believed to play an aetiological role in naso- 
pharyngeal carcinoma as suggested by the occurrence of 
IgA antibodies against an epitope of EBV nuclear antigen 
[15]. The IgA-anti-Fab autoantibodies in dialysis patients 
may be the result of sequence homologies between human 
Fab molecules and antigenic structures on viruses such as 
EBV, CMV or alloimmunization by bloood transfusions 

It is generally accepted that helper T cells with weak 
complementarity to class I1 MHC molecules are posi- 
tively selected in the thymus. It follows that TcR of most 
T helper cells have idiotypes that are weakly anti-MHC 
class I1 [17]. According to the iTmune network idea, TcR 
of some suppressor T cell crones and B cell antigen 
receptors (immunoglobulins) that interact with the anti- 
MHC class I1 like idiotypes of helper T cell clones would 
bear MHC class I1 like idiotypes. From investigations in 
HIV-infected patients, we have obtained evidence that 
anti-F (ab'), autoantibodies crossreact with a sequence of 
HIV-1 glycoprotein gp 120 that resembles MHC class I 
and class I1 molecules. Our data and the recent study by 
Koka et al., showing that IgA-anti-MHC antibodies have 
a protective effect on kidney graft outcome [6], suggest the 
existence of antibodies directed against anti-MHC class I1 
like idiotypes of helper T or MHC class I1 like idiotypes of 
suppressor T cell clones. Alloimmunization or virus 
infections may cause a destabilization of the immune 

I161. 
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balance that is reflected in the dominance of anti-Fab in 
the circulation. 

It is unlikely that the coappearance of increased serum 
IgA levels and immune dysfunction in diseases such as 
cancer and AIDS is accidental. The immune system is in a 
virgin state when antibodies of the IgM isotype are 
released into the circulation. Antibodies of the IgG 
isotype are effective weapons of the immune system that 
are produced in the immune state. Antibodies of the IgA 

isotype may reflect a terminated immune reaction and a 
suppressed immune state. The dominance of B cell clones 
that produce regulatory IgA antibodies appears to be an 
indicator of a tolerant immune system. Unlike cancer 
patients, transplant recipients may benefit from this 
phenomenon. 
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