1
D. R. Wagenknecht
D. R. Fastenau
R. J. Torry
D. G. Becker
W. M. LeFor
C.B. Carter
B. W. Haag
J. A. McIntyre

Risk of early renal allograft failure
is increased for patients
with antiphospholipid antibodies

Abstract Renal allograft thrombosis can cause transplant failure. Because antiphospholipid antibodies
(aPA) are associated with thrombosis, we investigated pretransplant
sera from patients with early renal
allograft failure to determine if aPA
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Introduction
Colman and colleagues published the first report of immediate renal allograft thrombosis in 1969 [l]. Thrombosis limited to the donor kidney, in the absence of systemic coagulopathy, was considered a result of acute rejection or immunologically induced coagulopathy [1, 7,
lo]. Despite advances in immunoregulatory drugs and
increasingly sensitive laboratory tests to detect preformed anti-donor antibodies, transplants continue to
be lost in the first days post transplantation. As recently
as 1997, thrombosis occurring as late as the 2nd week
posttransplant accounted for failure of 12.2Yo of primary transplants and 19.2 % of repeat transplants in pediatric patients [9].

aPA up to 18 months prior to transplantation. Since aPA were present
in historical sera, testing for aPA can
identify certain patients at risk for
early allograft failure. The involvement of aPA in early allograft loss is
supported by studies demonstrating
aPA recovery from an explanted
failed transplant.
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Antiphospholipid antibodies (aPA) are autoantibodies associated with venous and arterial thrombosis
[14]. aPA detected by ELISA may bind the phospholipid (PL) antigen directly or, alternatively, may bind to
plasma proteins which form complexes with the PL.
Some of the PL-binding proteins are coagulation proteins (prothrombin, protein s, protein C, and high molecular weight kininogen) [6, ll, 12, 4, 161. Other p ~ binding plasma proteins, &glycoprotein I and annexin
V,bind to PL on the platelet and endothelial cell surfaces where they can sterically hinder formation of prothrombinase and tenase complexes. [4,81. Binding of
aPA to these proteins may inhibit their natural anticoagulant effects. Furthermore, aPA bound to PL-binding
plasma proteins adhered to endothelial cell membranes
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Fig.1 The effect of antiphospholipid antibodies (*A) on transplant outcome for patients with and without prior maintenance hemodialysis. aPA-negative patients are represented by gray bars and
aPA-positive patients by black bars. Study patients were grouped
based on history of maintenance hemodialysis. Patients who received hernodialysis at any time prior to transplant are depicted
on the fefisideof the graph, with chronic ambulatory peritoneal dialysis patients and patients transplanted without dialysis on the
right. For hernodialysis patients, aPA did not predict transplant
outcome (P= 0.3766). In contrast, aPA was associated with early
transplant failure for all aPA-positive patients without exposure
to hernodialysis (P= 0.0022)
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plant failure, sera from the next patient to receive a renal transplant at the same hospital was tested as a matched control. In two
instances the next transplant also failed within the first 16 days,
therefore, there were 54 controls with functioning allografts.
When possible, longitudinal studies were performed with stored
historical sera collected for monthly panel reactive antibody
(PRA) screening while the patients awaited transplant. Detailed
patient demographics have been described previously [17). There
were no significant differences in diagnosis for renal failure, or in
type or duration of dialysis, between patients with early allograft
failure and those with successful transplants.
Antiphospholipid antibody ELISA

cause endothelial cell activation in vitro [2]. These observations suggest that aPA-bound PL-binding proteins
on the endothelial cell surface can stimulate a procoagulant condition.
In a casecontrolled study of early renal allograft failure, we reported aPA present in 57% of 56 final crossmatch (FxM) sera from patients with early allograft failure compared to 35 % of patients with functioning allografts (P= 0.02) [17]. We have further demonstrated
the elution of aPA from a thrombosed renal allograft removed from a patient who had circulating aPA prior to
transplant [18].Immunohistochemicalstudies of biopsy
material from this transplant nephrectomy demonstrated fibrin deposition in the renal vasculature. These
data suggest that aPA may initiate thrombosis and promote fibrin deposition in the transplanted organ, which
results in transplant failure.
kteriabandmahods
Patients

This retrospective study investigated FxM sera from patients transplanted at Methodist Hospital, Indianapolis, Ind., and LifeLink
Foundation, Tampa, Ha., USA. FxM sera from 56 patients who experienced renal allograft failure in the first 16 days posttransplantation were investigated for the presence of aPA. For each trans-

Serum samples were tested both in the presence and absence of exogenous PL-binding plasma proteins for IgG, IgA, and IgM anticardiolipin (aCL), antiphosphatidylwrine (aPS), and antiphosphatidylethanolamine (aPE) antibodies by ELISA as described in detail elsewhere [17] Sera from 252 non-transplanted individuals
were used to establish normal values for each of the aPA assays.
Statistical analyses
Significance was determined by the two-tailed Fisher’s exact test.
A P value equal to or less than 0.05 was considered significant.

Retub

When compared for aPA incidence, patients with a
positive aPA value in any one of eighteen ELISA results was scored as positive. Patients with values within normal limits for all antibody isotype and PL antigen combinations were recorded as negative. Of 56 renal allograft failure patients, 32 (57 %) tested positive
for aPA at the time of transplantation compared to
19 (35 %) of 54 patients with functioning allografts
(P = 0.0234). Although IgG aCL was the most prevalent aPA specificity, many aPA-positive patients had
multiple antibody specificities and isotypes. Historical
sera from 11 primary allograft failure patients with
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cially in view of in vitro studies which showed IgG aPE I
aPA-positive FxM sera were positive for the aPA specificity and isotype observed in the index sample. These to augment platelet aggregation [I 31.
Recurrent episodes of venous and arterial thrombolongitudinal studies showed that aPA were present in
sis,
recurrent pregnancy loss and thrombocytopenia are
patient sera as long as 18 months prior to transplantaassociated
with aPA. Transplant candidates with one or
tion.
more
of
these
events may be at increased risk for having
When aPA findings were compared to patient demothese
antibodies.
Although Humar and colleagues did
graphics, no associations with cause of renal failure, dianot
test
for
aPA,
they reported a predisposition for
betes, or other autoimmune diseases was apparent.
thrombotic
complications
after renal transplantation in
There was no correlation with aPA and the developpatients
with
a
history
of
deep
vein thrombosis [5]. Simment of PRA (current P = 0.5767;peak P = 0.3559). Pailarly,
Ducloux
et
al.
reported
that aCL antibodies in
tients who received a prior transplant(s) were not at inposttransplant
sera
were
associated
with posttransplancreased risk for having aPA.
OKT3 induction therapy has been associated with re- tation venous thrombosis [3]. In the latter study, 8 5 %
nal allograft thrombosis, however, there were no differ- of the afflicted patients had aPA activity in their preences in OKT3 induction therapy between aPA positive transplant serum samples. In our present study, historiand -negative or functioning and failed allograft pati- cal serum samples were positive for the same aPA specents (P = 0.4978 and 0.6577, respectively). Elevated cy- ificity and isotype observed in the FxM serum. Thus it
closporine levels ( > 500 ng/dl) were observed more fre- would appear that screening patients for aPA pnor to
quently for patients with functioning allografts than for transplant would benefit certain patients by identifying
patients with failed allografts. These data support the those at risk for early renal allograft failure.
For transplant candidates with no hemodialysis expoidea that aPA is a factor separate from immunosuppressure,
the presence of aPA resulted in certain allograft
sive regimes that may contribute to allograft thrombofailure
(P = 0.0022). In contrast. aPA in patients receivsis.
ing
hemodialysis
did not predict transplant outcome.
Hemodialysis patients had a significantly higher inciOne
obvious
difference
between these patients is that
dence of aPA compared to patients who did not receive
hemodialysis
requires
heparin.
Treatment for aPA-posihemodialysis (43/81 vs 8/28; P = 0.0293). The method of
tive
patients
with
thrombotic
episodes
has included hepdialysis was not known for one patient. N o particular
arin
1141
We
postulate
that
residual
heparin
from dialyaPA specificity or isotype had predictive value for alsis
immediately
pre-transplant
may
be
protective
for
lograft loss in hemodialvsis patients. In sharp contrast,
comes
aPA-positive
patients.
Support
for
this
possibility
afA are a harbinger o i transplant disaster in patients
who never received hemodialysis. As shown in Fig. 1, from in vitro studies which show that heparin can inhibit
all aPA-positive, non-hemodialysis patients experienced aPA binding and that certain aPA with anti-heparin
early renal allograft failure. These data suggest that specificity are neutralized by exogenous heparin [15].
aPA-positive renal allograft candidates who do not re- Since transplant patients begin immunosuppresive therceive hernodialysis are at grave risk for early allograft apy at the time of transplantation. the addition of heparin therapy may benefit aPA-positive patients.
failure.
Currently, all renal transplant candidates at Methodist Hospital are screened for aPA at the time they are
listed for a cadaver donor transplant or prior to livingDiSCCUSSh
related donor surgery. Twenty-five percent of our patiWe report that a significantly increased number of pati- ents listed in the United Network for Organ Sharing
ents with primary renal allograft failure had aPA at the registry are aPA positive. Fractionated heparin (subcutime of transplantation. A direct association of aPA taneous) has been prescribed for all aPA-positive patiwith renal allograft loss was found in our previous study ents immediately posttransplantation. To date, 15 aPAwhere we isolated aPA from an explanted, thrombosed positive patients have been treated with 30 mg fractionrenal allograft removed from an aPA-positive renal ated heparin daily until their serum aPA values became
transplant patient [ 171. The kidney, which functioned negative. Although a few rejection episodes were docufor only 4 h. was explanted on day 3 after ultrasound re- mented, all 15 patients continue to experience successvealed no blood flow to the allograft. Biopsy findings ful outcomes (mean 327 days. range 21-800 days). Imfrom this kidney documented abundant fibrin deposi- portantly. two patients were on chronic ambulatory
tion in the microvasculature. Retrospective analyses of peritoneal dialysis prior to transplantation. These patithe final donor crossmatch sera from this patient detect- ents continue to experience good renal function a t 306
ed IgG aPE. aCL and IgA aPE antibodies, however. and 315 days post transplantation. This observation sUgonly IgG aPE antibodies were recovered from the failed gests that the adverse affects of aPA for patients who
kidney transplant. These observations suggest that aPE have never received hemodialysis may be overcome by
may be associated with renal allograft thrombosis, espe- posttransplantation heparin therapy.
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The psychological and economic impact of early re- renal allograft failure. Once identified, the aPA-positive
nal transplant failure are substantial. Because aPA are patients may benefit from prompt heparin therapy subpresent in historical serum samples, screening for aPA sequent to transplantation.
can predict which patients are at increased risk for early
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