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Kidney transplantation and
ANCA-associated vasculitis
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lthough the outcome of treatment has improved
considerably, about 20% of patients with
ANCA-associated vasculitis (AASV) will develop renal insufficiency and will have to be
treated with renal replacement therapy.1 One of the options
for these patients is renal transplantation. Renal transplantation has become a standard renal replacement therapy
worldwide, and allograft survival rates have steadily improved over the last decades. The average cadaveric graft is
now projected to function more than 13 years and the average live-donor graft for more than 21 years.2 This means
that we will not only be confronted more often with the
question of whether kidney transplantation is the right option to choose for the patient with AASV and renal insufficiency, but that we also can expect to see a greater number of patients with recurrent glomerulonephritis after kidney transplantation. The relevance of the problem was recently emphasized by data from Australia.2 In this country,
from 1979 to 1988, the incidence of all-cause graft loss fell
by 45.5 per 1,000 transplants (95% CI, 40.9 to 50.2), largely because of a fall in the incidence of graft loss caused by
acute rejection. In contrast, the incidence of recurrent disease rose by 1.3 per 1,000 (95% CI, 0.6 to 2.1). In line with
these findings, it has also been shown that recipients of
human leukocyte antigen (HLA)-identical living related
donor grafts rarely experience rejection, however at the expense of a high rate of recurrent glomerulonephritis.3 In a
study from the Netherlands, recurrence of glomerulonephritis was present in 36 to 42% of those biopsied, resulting in 24% of graft losses.3
It is clear that information on the long-term course of
AASV patients after transplantation is crucial for practicing physicians, to guide their patients in making the choice
for or against renal transplantation. In addition, the ongoing development by pharmaceutical companies of new immunosuppressive drugs for application after kidney transplantation may inspire us to try new immunosuppressive
protocols for induction or maintenance treatment of
AASV before the disease has caused renal insufficiency. For
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example, studies with mycophenolate mofetil have been reported4 and are ongoing.
In this short review I will discuss indications and contraindications for renal transplantation in AASV patients,
recurrence of vasculitis after transplantation, and the impact of post-transplant immunosuppression on immunoregulation in AASV.
■ INDICATIONS AND CONTRAINDICATIONS FOR RENAL
TRANSPLANTATION
It is well established that quality of life improves significantly after kidney transplantation as compared to hemodialysis or peritoneal dialysis treatment. Only rather recently could it be shown that transplantation also results in
a significant prolongation of patient survival.5 It is very difficult to demonstrate that this is also true for AASV patients. In a recently published single-center retrospective
study,1 transplanted AASV patients were younger than
those remaining on hemodialysis. This makes the better patient survival observed in the transplanted patients difficult
to interpret. It would require a multicenter case-control
study with transplanted AASV patients as cases and AASV
patients on the waiting list as controls to document a beneficial effect of transplantation on patient survival or relapse rate. To the best of my knowledge, such a study has
not been reported. It has to be doubted that such a study is
feasible.
Are AASV patients especially at risk for opportunistic
infections or other transplantation-related complications?
Although this subject has never formally been studied, patients with severe atrophy of the nasal mucosa and local infections or with a limited bone marrow reserve after repeated courses of cyclophosphamide therapy are prone to develop infections after transplantation that are difficult to treat.
One should therefore be reluctant to put such patients on
the waiting list for kidney transplantation. In addition, it
has been reported that, in such patients, reactivation of
CMV infection after transplantation may lead to thromboembolic complications such as venous thrombosis of the
extremities and pulmonary embolism.6
How relevant are ANCA-titers in the pretransplant
work-up? The utility of ANCA as a predictor of relapse has
generated some controversy. We found that ANCA titers,
even of IgG subclasses, or detected with the newest catching
ELISAs, failed to predict relapses.7 Reports of successful
renal transplantation in the face of a positive myeloperoxiCLEVELAND CLINIC JOURNAL OF MEDICINE
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dase (MPO)-specific ANCA were presented by Noel et al in
1993,8 by Grotz et al in 1995,9 and Frasca et al in 1996.10 In
a pooled analysis of recurrence after transplantation in 39
AASV patients,11 there was no statistically significant difference in the relapse rate between those with and without
circulating ANCA at the time of transplantation. So, unlike
the situation in anti-GBM disease, where persisting antiGBM antibodies are associated with a much higher recurrence rate, positive ANCA titers in patients who are clinically well are not a contraindication for transplantation.
ANCA-associated disease is known to occur in families,12 and the occurrence of AASV after nephrectomy in a
kidney donor has been described.13 Are AASV patients
good candidates for living, related transplantation? Since
there is no registry of living donors related to AASV patients, this question is difficult to answer. One could specifically screen for AASV-related signs and symptoms and
measure ANCAs and other autoantibodies in potential
donors related to AASV patients. In case of positivity, another donor should be sought.
■ RECURRENCE
A comprehensive, pooled analysis of all reported series of
AASV using the terms transplantation, vasculitis, Wegener’s
granulomatosis, and microscopic polyangiitis, was published in
199911; nine reported series and patients from Lund and the
author’s own series from the Chapel Hill region were included, covering a total of 127 patients. In order to avoid
reporting bias, only case series (including more than one
patient) were included. Doing a PubMed search on January
12, 2002, I was unable to find additional later case-series.
The major findings of this important study11 are as follows:
Recurrent AASV occurred in 22 of 127 patients, corresponding to a relapse rate of 17.3%. The average time to relapse was 30.9 months, ranging from 4 to 89 months.
(There are single case reports of relapses later after transplantation.14) Of the 21 patients with recurrent disease for
whom clinical information was available, renal involvement occurred in 12 patients, whereas 10 patients had relapsing disease affecting extrarenal organs only. Recurrent
vasculitis affecting the upper respiratory tract occurred in
eight patients, the lungs in six patients, the gut in two, the
skin in four, the joints in four, and the eyes in two.
The length of renal replacement therapy prior to transplantation was available on 7 patients who suffered a relapse and 41 patients who did not relapse. There was no statistically significant difference in the distribution of time on
dialysis prior to transplantation between relapsers and nonrelapsers. Of the 16 patients with relapse for whom treatment information was available, 12 received cyclophosphamide, 3 received azathioprine (in addition to cyclosporin A and prednisone), and 1 received high-dose
methylprednisolone alone. In 11 patients remission could
be induced. There was no statistically significant difference
in the relapse rate between patients treated with cyclosporin A and those not receiving cyclosporin A.
Relapses occurred in 20.4% of patients with Wegener’s
granulomatosis compared with 15.7% of patients with microscopic polyangiitis or necrotising crescentic glomerulonephritis (NS). Similarly, patients with C-ANCA were
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no more likely to suffer a relapse than patients with PANCA (20 vs 17.2%).
The relapse rate in this analysis (17%) is somewhat
lower than the expected rate reported in nontransplant patients, which ranges from 30 to 45%.15,16 In the series from
the Hammersmith Hospital, London, UK, the vasculitis relapse rate after transplantation was only 0.02 per patient
per year as compared to approximately 20% on dialysis.1
These data suggest that maintenance immunosuppression
after kidney transplantation lowers relapse rates of AASV.
How could standard post-transplant immunosuppressive
therapy have such a favorable influence?
■ IMPACT OF POST-TRANSPLANT IMMUNOSUPPRESSION ON IMMUNOREGULATION IN AASV
It is well known that current immunosuppressive drugs, applied after kidney transplantation, mainly affect cellular immunity compared with humoral immunity. Relevant preexisting alloreactive antibodies, such as anti ABO-bloodgroup antibodies, must therefore be removed by invasive
procedures such as plasmapheresis, combined with splenectomy, to make successful transplantation possible.
Interestingly, azathioprine maintenance immunosuppression gives much better long-term results in these patients
compared with cyclosporin A.17 It is therefore not very
likely that the favorable effect of immunosuppressive drugs,
such as corticosteroids or calcineurin-inhibitors, on the vasculitis relapse rate is mediated by an effect on the humoral
immune response or inhibition of the production of preexisting ANCA. Theoretically, this could be different for azathioprine or mycophenolate mofetil.
Is there evidence that dysregulated cellular immunity is present in AASV?
Although cellular immunity against ANCA-antigens as
a pathogenetic mechanism was postulated early after the
discovery of ANCA,18 it has been difficult to demonstrate
that specifically in patients with AASV there is increased
reactivity of lymphocytes with proteinase 3- of myeloperoxidase–antigen or antibody-derived peptides.19,22
The first convincing evidence of a dysregulation of cellular immunity in AASV was described in 1992 by Schmitt
et al.20 They measured soluble interleukin-2 receptor (sIL2R) levels in 102 patients with Wegener’s granulomatosis.
Levels of sIL-2R were elevated in all patients, even in the
absence of disease activity. However, levels of sIL-2R were
significantly higher in patients who had relapses than in
those who did not. These findings were later confirmed and
extended.21-23 All patients with AASV show signs of disturbed cellular immunity, such as reduced CD28 expression
on CD3-positive cells and increased expression of the early
T-cell activation marker CD 69 on CD3-positive cells, as
well as of CD 38 on CD8-positive cells. These abnormalities persist during immunosuppressive therapy.
In a recent survey of our patients with AASV, we found
a significantly increased expression of CD25 on CD4-positive cells also in patients without signs of disease activity;
the pattern of the phenotypic lymphocyte subpopulation
distribution appeared to be highly specific for AASV
(Neumann I et al, Abstract, this meeting). It is unlikely
that this T-cell abnormality is secondary to increased antigen-presenting activity by myeloid cells, since the latter
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phenomenon can only be demonstrated during active disease.24 The persistence of dysregulated cellular immunity
during remission in AASV might explain the relapsing
course observed in most patients. Furthermore, the successful treatment of AASV with agents that directly affect Tcells such as monoclonal antibodies to CD4 and CD5225 or
rabbit anti-thymocyte globulin (ATG)26 supports the hypothesis that dysregulated cell-mediated immunity is a
proximal event in the pathogenesis of AASV. It will therefore be interesting to see what effects newer immunosuppressive agents applied after kidney transplantation with effects on cellular immunity—such as anti-ILR-2 monoclonal antibodies, deoxy-spergualin, or rapamycin—will have
on lymphocyte phenotype and recurrence rates of AASV
in transplanted patients.
■ CONCLUSIONS
Kidney transplantation is a realistic therapeutic option for
patients with renal insufficiency and AASV. Ongoing disease activity, persisting infections, or irreversible damage
caused by previous immunosuppressive therapy are contraindications for transplantation. There is no reason to be■ REFERENCES
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