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Abstract. Antineutrophil cytoplasmic antibody-associated sys-

temic vasculitis (AASV) frequently leads to end-stage renal

disease (ESRD). Potentially fatal disease activity can continue

after the onset of ESRD in both dialysis and transplant patients,

despite the immunosuppressive effects of uremia and rejection

prophylaxis, leading to concerns that such patients have greater

morbidity and mortality. To assess the outcome of AASV

patients receiving renal replacement therapy, a retrospective

analysis of 59 patients from our unit who received chronic

dialysis, renal transplantation, or both, was performed. The

survival of AASV patients with ESRD was comparable to

national registry controls, as were both graft and patient sur-

vival after renal transplantation. There is no evidence that

standard immunosuppressive protocols should be altered for

AASV patients receiving renal transplants. The rate of relapse

of vasculitis for patients on chronic dialysis and after trans-

plantation was 0.09 and 0.02 per patient per year, respectively.

These rates are lower than those of other series and support the

contention that continued immunosuppression after ESRD, as

practiced in our unit, is warranted. Relapses usually responded

to cyclophosphamide and high-dose prednisolone treatment.

Significantly, vasculitic flare-ups in dialysis patients were

sometimes initially misdiagnosed as dialysis complications,

leading to fatal delays in effective treatment. Follow-up by

physicians experienced in the diagnosis and treatment of vas-

culitis activity should continue in these patients.

Systemic vasculitis is the most common cause of rapidly pro-

gressive glomerulonephritis and frequently leads to end-stage

renal disease (ESRD). The vasculitis syndromes responsible,

Wegener’s granulomatosis (WG), microscopic polyangiitis

(MP), and, rarely, Churg-Strauss syndrome (CSS), affect small

blood vessels and are usually associated with antineutrophil

cytoplasmic antibodies (ANCA). They are now commonly

grouped as ANCA-associated systemic vasculitis (AASV). Iso-

lated pauci-immune necrotizing glomerulonephritis, previously

known as “idiopathic RPGN,” is also associated with ANCA

and is widely considered to be a renal-limited form of vascu-

litis; thus, it is commonly classified within the MP category

and we adopt this approach. It should be noted that the asso-

ciation between pauci-immune RPGN and ANCA is not abso-

lute.

Until the l960s, AASV had a dismal prognosis, but the use

of corticosteroids and cyclophosphamide has transformed

AASV into a treatable condition. provided therapy is instituted

promptly. When diagnosis is delayed, perhaps due to the varied

presentations of AASV, irreversible renal damage may occur,

causing permanent dialysis dependence or progressive nephro-
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sclerosis, which leads relentlessly toward a need for renal

replacement therapy (RRT).

Surprisingly little has been published about the outcome of

patients with AASV beginning RRT. The results of dialysis

and transplantation in this important group of patients thus

remain unclear and, in particular, the frequency of vasculitic

relapses is uncertain. Consequently, there is little information

to guide the use of immunosuppressive therapy in vasculitis

patients on RRT, and little information on the suitability of

vasculitis patients as transplant recipients.

We have analyzed data on 308 patients referred to our unit

for treatment of AASV and present data on 59 patients ac-

cepted into an RRT program, either at our unit (ii = 33) or at

their local hospital (ii = 26). for whom follow-up is available.

Materials and Methods
Patients

We performed a retrospective analysis of a large cohort of patients

with ESRD due to AASV. Of 308 patients treated for AASV at our

unit between 1974 and 1997, 61 patients developed ESRD and were

accepted into an RRT program: follow-up data were available on 59.

The age distribution of this group is shown in Figure 1 . Patients who

required acute hemodialysis but subsequently recovered independent

renal function were excluded from the analysis. Patients who died

within 2 mo of presentation were also excluded because such deaths

reflect acute AASV activity and hazards of intensive immunosuppres-

sive treatment, rather than the impact of RRT.

Using the 1994 Chapel Hill International Consensus nomenclature

for systemic vasculitis ( 1 ). the diagnosis was WG in 23, MP in 33 (10

with renal-limited disease), and CSS in three. Thirty-two were male

and 27 were female. The median age at presentation was 52 yr (range.

13 to 77), and median age at commencement of RRT was 54 yr

(range. 13 to 79).
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Figure 1. Age of antineutrophil cytoplasmic antibody-associated sys-

temic vasculitis (AASV) patients at commencement of renal replace-

ment therapy (RRT).
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Chronic Dialysis

0.2 Thirty-seven of the 59 patients received dialysis alone with a

median age at onset ofESRD of6l yr (range, 26 to 79). The majority

0 0. _________________________________________ of these patients were considered too old or unfit for transplantation;
. 0 25 50 75 100 125 four remain on the transplant waiting list. First modality of dialysis

was peritoneal dialysis in 20 patients and hemodialysis in 13 (and
Months unknown in four patients dialyzing at local units). Four patients

converted from peritoneal to hemodialysis during follow-up, two after

severe bacterial peritonitis.
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5.45 �7, 7.4$ Figure 3. Kaplan-Meier plot of AASV patient survival after onset of

ESRD according to disease subgroup: Wegener’s granulomatosis

(WG) or microscopic polyangiitis (MP). There is no significant dif-

ference between the survival curves for WG and MP (log-rank test).

Results
Overall Survival

Median survival for all patients from initiation of RRT was 107 mo

(range, 2 to 1 82). Actuarial survival at 1 and S yr was 82 and 59%,

respectively (Figure 2). Median age at death was 67 yr (range, 28 to

79). There was no significant difference between survival for patients

with WG and those with MP when Kaplan-Meier survival curves

were compared (Figure 3, two-tailed log-rank test, P = 0. 13). There

were no deaths among the CSS patients, although they comprised only

5% of the patients analyzed.

Renal Transplantation
Of the 59 patients studied, 22 received 24 kidney transplants. As

expected, this group was younger than the nontransplanted cohort (Figure

1 ) and had a median age at onset of ESRD of 38 yr (range, 13 to 65). All

patients receiving renal allografts were treated with the transplanting

unit’s standard immunosuppressive regimen, typically comprising triple

therapy with prednisolone, azathioprine. and cyclosporine from the early

l980s onward and prednisolone and azathioprine before that time. Sur-

vival of this group from commencement of RRT was 100% at I yr and

84% at S yr. Transplantation occurred a median of 14 mo (range, 0 to 33)

after start of dialysis. Patient survival from the time of first transplantation

was 100% and 85% at 1 and S yr. respectively (Figure 4). Graft survival

at 1 and S yr was 86 and 69%, respectively. Three patients died with

functioning grafts. from cardiac failure, stroke, and aspiration pneumonia,

respectively. Six grafts failed: one from immediate renal artery throm-

Figure 2. Kaplan-Meier plot of AASV patient survival after onset of

end-stage renal disease (ESRD).
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Figure 4. Kaplan-Meier plot of AASV patient survival from point of

renal transplantation.

bosis (no rejection), two from acute rejection (at 2 wk and 3 mo), two

from chronic rejection (at 19 and 108 mo), and one from biopsy-proven

recurrence of vasculitis in a poorly functioning graft (transplant immu-

nosuppression with prednisolone and azathioprine). associated with de-

tectable proteinase 3 (Pr3)-specific c-ANCA. The outcome of transplan-

tation in this cohort is compared with national data in Table I.

In total, vasculitis recurred in 2 of 22 transplant recipients. The

second patient relapsed on triple transplant immunosuppression with

biopsy-proven ethmoiditis and recurrence of Pr3-speciflc cANCA at

89 mo posttransplant. This flare-up responded to substitution of cy-

clophosphamide for cyclosporine, but the transplant failed at 108 mo

from histologically proven chronic rejection. She experienced a fur-

ther flare-up of intestinal vasculitis S mo after restarting continuous

ambulatory peritoneal dialysis (CAPD). The overall rate of recurrence

for AASV patients with a functioning renal transplant was 0.02

relapses per patient per year.
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Figure 5. Kaplan-Meier plot of AASV patient survival after onset of

ESRD according to RRT modality: dialysis only or dialysis plus renal

transplantation. There is a significant difference between the two

survival curves (P = 0.0007 by 2-tailed log-rank test).
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Table 1. Actuarial patient and graft survival after renal transplantation�’

Source
Patient Survival Graft Survival

1 yr (%) S yr (%) 1 yr (%) S yr (%)

Hammersmith series [1974 to 1997] (AASV transplants only) 100 85 86 69

UKTSSA F1984 to 1993] (30) (all CAD UK transplants) 92 80 84 70

USRDS [19901 (31) 93 (CAD)

96 (LRD)

79 (CAD)

89 (LRD)

80 (CAD)

90 (LRD)

59 (CAD)

74 (LRD)

a AASV, antineutrophil cytoplasmic antibody-associated systemic vasculitis: UKTSSA, United Kingdom Transplant Support Service

Authority; CAD, cadaveric transplant; USRDS. United States Renal Data System; LRD, living related donor transplant.

Survival of this cohort from commencement of RRT was 74% at I

yr and 40% at S yr. This was significantly worse than survival in the
group of patients who received renal transplants (Figure 5, two-tailed

log-rank test, P = 0.0007). Eighteen patients died: three from active

vasculitis, five from bronchopneumonia, four from cardiac failure,

three from withdrawal of dialysis. and one each from disseminated
adenocarcinoma, sudden cardiac death, and respiratory failure. These

data are compared with survival rates on dialysis reported to national
and international registries in Table 2.

Ten vasculitic relapses occurred in 7 of 37 patients after ESRD.

Relapses occurred in both WG and MP patients. but not in the small
number with CSS. and involved the upper and lower respiratory tract,
skin, joints, and intestinal tract. Most flare-ups responded to reinsti-

tution of corticosteroids and cyclophosphamide, but some required the

addition of plasma exchange (for pulmonary hemorrhage). The three

fatal relapses were initially treated in local units as complications of

dialysis-gut vasculitis resembling CAPD peritonitis and pulmonary

hemorrhage mimicking pulmonary edema. The overall rate of recur-

rence for AASV patients on dialysis was 0.09 relapses per patient per

year (Table 3).

Discussion
The outcome of patients with AASV requiring RRT is an

important issue in view of the frequency with which such

patients progress to ESRD (20% in our series, in which the

majority of patients had significant renal involvement at pre-

sentation). However, the literature on AASV patient survival

after ESRD is scant, and focuses mostly on WG. Other forms

of vasculitis with less distinctive features were variously clas-

sified until recently, causing difficulties in data comparison

between series. For example, Nissenson and Port (2) reported

outcomes in patients with a diagnosis of polyarteritis nodosa

(PAN), and included both classical PAN, with aneurysmal

inflammation of medium-sized and small arteries, and MP,

which is a pauci-immune necrotizing vasculitis of small yes-

sels. The distinction is more than semantic in view of differ-

ences in long-term outcome between them (3). The Chapel Hill

Consensus on nomenclature of systemic vasculitides ( I ) (pub-

lished in 1994) offers a current standard for international

clinical trials in systemic vasculitis, and has been adopted in

our unit.

In 1981 Kuross et al. (4) described nine patients with ESRD

due to WG. Hemodialysis was commenced at age 25 to 43 and

proceeded without complication until transplantation 2 to 24

mo later. Only four patients received immunosuppressive ther-

apy while on dialysis, but none of the nine relapsed. A more

systematic survey was reported by Nissenson and Port (2), who

analyzed data from 28 of the 32 U.S. ESRD Networks, encom-

passing 89% of all new ESRD patients covered by Medicare

from 1983 to 1985. Half of the patients were over the age of 60

at onset of ESRD, but survival was equal to that of a control

nondiabetic population with 33-mo survival of 58 and 62% for

WG and PAN, respectively. A total of 12 WG and five PAN

patients received transplants. Of note, up to 10% of the ana-

lyzed patients recovered independent renal function, which

may skew the data toward a better outcome.

In our analysis, median age of initiation of RRT was 54 yr.

and actuarial survival at 1 and 5 yr was 82 and 59%, respec-

tively, which compares favorably with data from other dialysis

registries, regardless of renal diagnosis (Table 2). We also

examined survival according to disease subgroup; no signifi-

cant difference was noted between WG and MP patients. The

absence of extrarenal involvement in 10 patients of the MP

group might have been expected to improve overall outcome,

but may have been offset by delay in diagnosis through the

absence of extrarenal symptoms. CSS is a rare cause of ESRD

and, indeed, was the underlying diagnosis in only three (5%) of

our patients. There were no deaths over the follow-up periods

of 51, 96, and 149 mo.

Andrews et a!. (5) have suggested that CAPD is associated

with increased peritonitis morbidity in immunosuppressed pa-

tients. It is reassuring that our AASV patients treated with

either hemodialysis or CAPD according to the usual criteria,

with no automatic hemodialysis preference, have an overall
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Table 2. Actuarial survival of dialysis patients�’

Data Source Age at Onset ESRD
1-yr Actuarial
Survival (%)

S-yr Actuarial
Survival (%)

All ESRD patients

Hammersmith series [1974 to 1997] (all AASV ESRD 54 (median, ii = 59) 82 59

patients)

Nissenson and Port [1983 to 1985] (U.S. database-all WG 49% �60 (n = 131) 80 Not available

ESRD patients) (2)

USRDS (all ESRD patients) (31) Unadjusted registry data

(all ages)

78 [1984] 40 11984]

EDTA-ERA 11986 to 199 1 ] (all ESRD patients)b Unadjusted registry data

(all ages)

78 [1990]

87

37 11990]

56

Dialysis only

Hammersmith series [1974 to 19971 (AASV ESRD patients 61 (median) 74 40

who received dialysis alone)

USRDS I 1 990] (all ESRD patients, censored at transplant) 55 to 59 80 32

(31)

EDTA-ERA t1986 to 1991] (ESRD patients who received

60to64

55 to 64

76

85

27

47

dialysis alone)

a ESRD. end-stage renal disease: ERA, European Renal Association. Other abbreviations as in Table 1.

1) European Renal Association-European Dialysis and Transplant Association (personal communication, Dr. Elizabeth Jones, ERA-
EDTA).

Table 3. Relapse rate during renal replacement therapy in

AASV patients

Data Source
No. of

Patients

Relapse Rate
on Dialysis

(relapses/
patient per yr)

Relapse Rate after
Transplantation
(relapses/patient

per yr)

Hammersmith series 59 0.09 0.02 (tz=22)

[1974 to 1997]

Haubitz et a!. [1980 18 0.24 0.06

to 1995] (11)

Schmitt et cil. [1982 18 0.3 0.1

to 1993] (21)

mortality that is comparable to a nonimmunosuppressed pop-

ulation, although the dose of immunosuppressive drugs varied

between patients and over time.

The requirement for continued immunosuppression in vas-

culitis patients on dialysis has been a contentious issue. van

Ypersele de Strihou et a!. suggested that ESRD itself, perhaps

associated with immune complex clearance by hemodialysis,

was sufficiently immunosuppressive to obviate the need for

additional drugs, at least in WG (6). It has become clear,

however, that recurrence of disease activity on dialysis is not

uncommon (Table 3) and may carry significant morbidity and

mortality.

In the series of 20 WG patients on chronic hemodialysis

reported by Haubitz ci’ a!. (7), 10 had at least one relapse

involving the respiratory tract, eyes, and joints over a mean

follow-up of 39 mo. Our data confirm that dialysis patients

may relapse; 1 1 relapses occurred in eight of the 59 patients,

corresponding to a relapse rate of 0.09 per patient per year.

However, the relapse rate that we report is lower than that in

other published series (see Table 3). This difference may

reflect our policy of prolonged maintenance immunosuppres-

sion in selected dialysis patients. Our general policy is to

induce remission with oral prednisolone and cyclophospha-

mide (with additional plasma exchange in severe disease), to

substitute azathioprine for cyclophosphamide at 3 mo, and to

slowly reduce the doses during the first year (8). Therapy is

rarely discontinued before the third year, unless the presenting

illness is confined to the kidney and renal recovery is not

achieved. We favor continuing low-dose steroids and azathio-

prine in patients with persisting ANCA who are at increased

risk of relapse (9). In this series, the cumulative immunosup-

pression before end-stage renal failure was reached varied

widely between patients, because the time to ESRD varied

from 0 to 207 mo from presentation.

Renal transplantation was first described in AASV in 1972

by Lyons and Lindsay (10), who reported the successful al-

lografting of a 29-yr-old man with WG. Several case reports

and small series followed, which clearly demonstrated that

allotransplantation was an effective approach to ESRD in WG

with good short- and medium-term graft and patient survival.

The outcome of renal transplantation in MP is less well de-

scribed than in WG. Nissenson and Port’s U.S. ESRD Network

analysis (2) simply reported five cadaveric allografts in the

PAN group of patients, some of whom probably had MP, with

62% patient survival at 36 mo (graft survival was not given). in
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a recent series of I 8 patients with AASV receiving renal

transplants, 1 - and 3-yr graft survival was 94 and 87%, respec-

tively ( 1 1). Nyberg’s group reported that transplant outcome in

a heterogeneous group of vasculitis patients was similar to that

of controls, after a median of 82 mo follow-up (12).

Our data represent the largest single-center series of renal

transplantation in AASV. As expected, the patients were rela-

tively young (Figure 1), and graft and patient survival was

comparable to national data collated by the UK Transplant

Support Service Authority, in patients of similar age (90%

under age 60 at the time of transplantation) (Table I).

The initial hope that standard rejection prophylaxis might be

sufficient to prevent vasculitic relapse after transplantation ( I 3)

evaporated when Steinman et a!. reported a 26-yr-old man who

developed sinusitis, epistaxis, myalgia, and microscopic hema-

tuna 4 yr after transplantation, despite prednisolone and aza-

thioprine therapy ( 14). All features of the flare-up subsided

when the patient was switched from azathioprine to cyclophos-

phamide. In 1983, Curtis et a!. described the first biopsy-

proven recurrence of focal necrotizing glomerulonephritis

(ON) in the graft (15). Recurrent arteritis in the graft is also

possible: Reaich et al. reported a case in which extensive renal

vasculitis led to graft infarction 5 d after transplantation (16).

Extrarenal vasculitis activity may occur in isolation (17), even

when not a feature of the original illness (1 8). Emerton et a!.

described a cadaveric allograft donor who had focal necrotiz-

ing ON on time zero biopsy and, retrospectively, a positive

ANCA ( 19). The recipient of one kidney had focal necrotizing

ON on an early biopsy and was successfully treated with

methylprednisolone; the other recipient’s course was compli-

cated by delayed primary function and severe rejection, with-

out evidence of glomerulonephritis on serial biopsies.

Relapse of WO after renal transplantation was first compre-

hensively reviewed by Clarke et a!. (20), who suggested that

cyclosporine-based posttransplant immunosuppression was as-

sociated with a higher rate of vasculitic relapse (7 1 %, n = 7)

than azathioprine-based therapy (I 8%, n = 22), although this

has not been confirmed by recent reports. We find no evidence

to support the contention that cyclosporine-based immunosup-

pression results in poorer control of vasculitis activity in the

posttransplant population, and indeed our relapse rate is lower

than that in other series. In Clarke’s series, the majority of

relapses, whether renal or pulmonary, responded to substitution

of cyclophosphamide for cyclosporine or azathioprine, al-

though two resulted in graft loss. A similar approach was

described in the brief report by Schmitt et a!. (2 1 ). More

recently, Haubitz and coworkers reported on 15 WO transplant

recipients receiving prednisolone and cyclosporine, followed

for a mean of 56 mo ( 1 1 ); graft survival was comparable to a

control group. Three extrarenal relapses occurred: one fatal and

two responding to higher dose corticosteroids and cyclophos-

phamide. No renal relapses were seen. As in WO, relapse after

transplantation in MP may affect the kidney, either in isolation

(22) or as part of a generalized relapse ( 1 1 ), and is typically

treated by conversion to cyclophosphamide (12,23). Thirteen

MP transplant recipients were recently described by Nyberg et

a!. ( I 2), of whom three experienced proven recurrence in the

graft, with the loss of one graft despite both cyclophosphamide

and plasma exchange. Few data were given with respect to

extrarenal vasculitis activity.

In our series, the vasculitis relapse rate after transplantation

was very low, at 0.02 per patient per yr. which is lower than

other estimates and was approximately 20% of our chronic

dialysis relapse rate (see Table 3). This reduction is consistent

with the experience of others, who report that the frequency of

relapse after renal transplantation falls to approximately 25 to

35% of the chronic dialysis relapse rate. As suggested previ-

ously, our lower absolute relapse rates probably reflect our use

of maintenance immunosuppression in dialysis patients.

The utility of ANCA as a predictor of relapse after trans-

plantation has generated much debate. Reports of successful

renal transplantation in the face of a positive myeloperoxidase

(MPO)-specific ANCA were presented by Noel et a!. in 1993

(24), by Orotz et a!. in 1995 (25), and Frasca et a!. in 1996

(26). Rostaing and colleagues recently reported transplantation

of eight AASV patients, of whom seven were ANCA-positive

at transplantation (23). Only one relapsed; she had a very high

MPO-specific ANCA titer and had not received pretransplant

immunosuppression. Four patients remained ANCA-positive

(one Pr3-ANCA; three MPO-ANCA) during follow-up but did

not relapse. In both Haubitz’s ( I 1 ) and Nyberg’s ( 12) series of

AASV transplant recipients, relapses were described both in

patients who were ANCA-positive at transplantation and some

who were negative.

These data suggest that the presence of ANCA should not

preclude transplantation in patients who are clinically well.

However, the risk of relapse should not be overlooked in any

AASV patient, and serial monitoring of ANCA may give

useful information about imminent relapse, although some

authors have questioned this (27). Our practice, in vasculitis

patients as a whole, is to consider patients with persisting or

rising ANCA to be at increased risk of relapse (28,29). We

monitor them closely and avoid reduction of maintenance

therapy, but do not advocate escalation of therapy in the

absence of clinical features of relapse. Rises in ANCA titer

may precede relapse in some ( 1 1 ,25), but not all ( 12), patients.

In our series, both patients relapsing after transplantation had

detectable Pr3-specific ANCA at the time, but retrospective

sera were not available.

As knowledge grows in the management of AASV patients

on RRT, it is apparent that their survival is comparable to that

in nondiabetic ESRD patients. However, the nephrologist must

be alert to the possibility of relapse, which may masquerade as

a complication of dialysis and delay effective treatment. There

remains a place for follow-up by physicians experienced in the

recognition and treatment of vasculitis.

Acknowledgments
Dr. Allen is supported by an Action Research Training Fellowship.

We gratefully acknowledge all referring physicians.

References
I. lennette J, Falk R, Andrassy K, Bacon P. Churg I, Gross W,

Hagen E, Hoffman G, Hunder G, Kallenberg C, McLuskey R,



J Am Soc Nephrol 9: 1258-1263. 1998 RRT in Systemic Vasculitis 1263

Sinico R. Rees A, van Es L, Waldherr R, Wiik A: Nomenclature

of systemic vasculitides: Proposal of an international consensus

conference. Arthritis Rheum 37: 187- 192, 1994

2. Nissenson A. Port F: Outcome of end-stage renal disease in

patients with rare causes of renal failure. III. Systemic/vascular

disorders. Q J Med 74: 63-74, 1990

3. Balow J: Renal vasculitis. Kidne-%’ In! 27: 954-964. 1985

4. Kuross S. Davin T, Kjellstrand C: Wegener’s granulomatosis

with severe renal failure: Clinical course and results of dialysis

and transplantation. C/in Nephrol 16: 172-180, 1981

S. Andrews P. Warr K, Hicks I, Cameron I: Impaired outcome of

continuous ambulatory peritoneal dialysis in immunosuppressed

patients. Nephrol Dial Transplant 1 1: 1 104-1 108, 1996

6. van Ypersele. de Strihou C. Pirson Y, Vandenbroucke I, Alex-

andre G: Haemodialysis and transplantation in Wegener’s gran-

ulomatosis. Br Med J 2: 93-94, 1979

7. Haubitz M, Olbricht C, Koch K, Frei U: Clinical course of patients

with end-stage renal disease (ESRD) due to Wegener’s granuloma-

tosis (WG) [Abstractl. Cliii E.�p Immunol 93[Suppl 1]: 42, 1993

8. Gaskin G, Pusey CD: Systemic vasculitis. In: Oxford Textbook of

Clinical Nephivlogv, 2nd Ed., edited by Davison AC, Cameron

IS, Grunfeld I-P, Kerr DNS, Ritz E, Winearls CG, Oxford,
Oxford University Press, 1998, pp 877-910

9. De’Oliviera I, Gaskin I, Dash A, Rees A, Pusey C: Relationship

between disease activity and anti-neutrophil cytoplasmic anti-

body concentration in long-term management of systemic vas-

culitis.Am J Kidney Dis 25: 380-389, 1995

10. Lyons G, Lindsay W: Renal transplantation in a patient with

Wegener’s granulomatosis. Am J Surg 124: 104-107, 1972

I 1 . Haubitz M. Kliem V. Koch K, Nashan B. Schlitt H, Pichlmayr R,

Brunkhorst R: Renal transplantation for patients with autoim-

mune diseases: Single-center experience with 42 patients. Traits-

plantation 63: 125 1- 1257, 1997

12. Nyberg G, Akesson P. Norden G. Wieslander I: Systemic vas-

culitis in a kidney transplant population. Transplantation 63:

1273-1277, 1997

13. Fauci A. Balow J, Brown R, Chazan J, Steinman T, Sahyoun A.

Monaco A, Wolff S: Successful renal transplantation in Wege-

ner’s granulomatosis. Am J Med 60: 437-440, 1976

14. Steinman T, Jaffe B, Monaco A, Wolff 5, Fauci A: Recurrence

of Wegener’s granulomatosis after kidney transplantation: Suc-

cessful re-induction of remission with cyclophosphamide. Am J

Med 68: 458-460, 1980

IS. Curtis I, Diethelm A, Herrera G, Crowell W, Whelchel I: Re-

currence of Wegener’s granulomatosis in a cadaver renal allo-

graft. Transplantation 36: 452-454, 1983

16. Reaich D, Cooper N, Main J: Rapid catastrophic onset of We-

gener’s granulomatosis in a renal transplant recipient. Nephron

67: 354-357, 1994

I 7. Schriner R, Nada A. Lie I, Wilhelm M, Sterioff 5, Donadio J: De

novo systemic vasculitis in a renal transplant recipient. Mayo

Clin Proc 66: 183-186, 1991

18. Boubenider 5, Akhtar M, Alfurayh 0, Algazlan S. Taibah K,

Qunibi W: Late recurrence of Wegener’s granulomatosis pre-

senting as tracheal stenosis in a renal transplant patient. Cliii

Transplant 8: 5-9. 1994

19. Emerton M, el-Omar M, Gray D, Morris P. Dunnill M, Winearls

C: Transplantation of kidneys from a donor with microscopic

polyarteritis: Treatment and outcome in two recipients. Traits-

plantation 57: 748 -750, 1994

20. Clarke A, Bitton A, Eappen R, Danoff D, Esdaile I: Treatment of

Wegener’s granulomatosis after renal transplantation: Is cyclo-

sporine the preferred treatment? Transplantation SO: 1047-10�1,

I 990

21. Schmitt W, Mistry N, Erbsloh-Moller B, Gross W: Study of

relapses in Wegener’s granulomatosis (WG) following renal

transplantation [Abstract]. Cliii Exp Immunol 94[Suppl 1 ]: 43,

1993

22. Le-Mao G, Rostaing L, Modesto A, Oksman F, Cisterne J,

Durand D: Recurrence of ANCA-associated microscopic poly-

angiitis after cadaveric renal transplant. Transplant Proc 28:

2803-2804, 1996

23. Rostaing L, Modesto A, Oksman F, Cisterne I, Le-Mao G,

Durand D: Outcome of patients with antineutrophil cytoplasmic

autoantibody-associated vasculitis following cadaveric kidney

transplantation. Am J Kidney Dis 29: 96-102, 1997

24. Noel L, Morin M, Thervet E, Legendre C, Vandapel 0. Kreis H.

Lesavre P: Successful kidney transplantation in a patient with

microscopic polyarteritis and positive ANCA [Abstract]. Cliii

Exp linmunol 93[Suppl 1]: 43, 1993

25. Grotz W, Wanner C, Rother E, Schollmeyer P: Clinical course of

patients with antineutrophil cytoplasm antibody positive vascu-

litis after kidney transplantation. Nephron 69: 234-236, 1995

26. Frasca G, Neri L, Martello M, Sestigiani E, Borgnino L. Bono-

mini V: Renal transplantation in patients with microscopic pol-

yarteritis and antimyeloperoxidase antibodies: Report of three

cases. Nephron 27: 82-85, 1996

27. Kerr G, Fleisher T, Hallahan C, Leavitt R, Fauci AS, Hoffman G:

Limited prognostic value of changes in antineutrophil cytoplas-

mic antibody titer in patients with Wegener’s granulomatosis.

Arthritis Rheum 36: 365-371, 1993

28. Gaskin G, Savage C, Ryan I, Jones S. Rees A, Lockwood C,

Pusey C: Anti-neutrophil cytoplasmic antibodies and disease

activity during long-term follow-up of 70 patients with systemic

vasculitis. Nephrol Dial Transplant 6: 689-694, 1991

29. Jayne D, Gaskin G, Pusey C, Lockwood C: ANCA and predic-

tion ofrelapse in systemic vasculitis. QJMed88: 127-133. 1995

30. United Kingdom Transplant Support Service Authority, Bristol,

UK: Renal Transplant Audit 1984-1993, 1997
3 1 . United States Renal Data Systems, Annual Data Report Refer-

ence Tables: http://www.med.umich.edu/usrds/adrtab97/refcon-

tents.html




