Renal involvement at baseline can predict major
renal relapse in anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitis
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ABSTRACT
Objective. In ANCA-associated vasculitis (AAV), renal relapses are cause of
concern as they are unpredictable and
predictors of end-stage renal disease
(ESRD). We aimed to assess the frequency of major renal (MR) relapses in
AAV and to identify independent baseline predictors.
Methods. We performed a retrospective
monocentric observational cohort study
of patients affected by granulomatosis
with polyangiitis (GPA), microscopic
polyangiitis (MPA) and renal limited
vasculitis (RLV), diagnosed from 2000
to 2019, and who achieved clinical retis Activity Index version 3 (BVASv3)=0
and/or clinical judgment. MR relapse
items of renal BVASv3. Univariate and
multivariable analysis was performed
with competitive risk analysis.
Results. We included 96 patients: 73
(90%) patients were ANCA-positive: 56
c-ANCA/PR3, 28 p-ANCA/MPO and 1
double positive. During the follow-up,
17/96 patients developed at least one
MR relapse, 2/96 progressed to ESRD
and 3/96 died without events; 74 did
not develop MR relapse. Patients with
MR relapse were all ANCA positive and
had higher frequency of skin (p=0.034),
kidney (p=0.004) and nervous system
(p=0.024) involvement and lower frequency of ear, nose and throat (ENT)
manifestations (p=0.043). At multivariable analysis, renal involvement
interval (95% CI) 2.6-158.2, p=0.004)
and remission-induction treatment
without cyclophosphamide and/or
rituximab (sHR 4.2, 95% CI 1.5-12.0,
p=0.007) were independent predictors
of MR relapses.

Conclusion. Baseline renal involvement predicts MR relapse in AAV while
intense initial treatment seems to be
protective.
Introduction
Granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA)
and renal limited vasculitis (RLV) are
anti-neutrophil cytoplasmic antibody
(ANCA)-associated vasculitides (AAV)
(1). Renal involvement occurs in a percentage ranging between 50% in GPA
and 100% in RLV (2, 3) and it is usually associated with older age at AAV
onset, positive ANCA serology, MPO
and throat (ENT) involvement (4, 5).
to crescentic glomerulonephritis and
tubulo-interstitial vasculitis leading to
-

Kidney involvement is critical since it
lapse rate, renal and patients’ survival
at AAV onset are widely recognised as
a subgroup with higher mortality and
lower relapse rate, though relapse rate
(7, 9).

nal disease (ESRD) (8). However, only
renal relapses. Some authors reported a
patients with persistent haematuria, but
et al. ob-
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Fig. 1. Flow chart showing the distribution
GPA: granulomatosis with polyangiitis;
MPA: microscopic polyangiitis; RLV: renal
limited vasculitis; ESRD: end stage renal dis-

opsy (11). A recent study conducted on
litis study group randomised controlled
lapse (8). It should be noted that all these

January 2000 to July 2019. We consid-

EMA algorithm criteria (14).
Vasculitis Activity Score version 3

disease onset was much higher than that
reported in observational cohorts (2, 3):
thus, they might not closely resemble a
typical clinical setting.
Some authors observed that AAV relapses are more likely to occur in the
same organ involved at disease onset
(12), while a recent paper showed that

We excluded all remitted patients who
-

-

we evaluated whether having a speANCA subset.
Methods
centric observational study where we
RLV patients regularly seen in the Vas-
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age accrual assessed by Vasculitis Damage Index (VDI) (18).
We also recorded all immunosuppres-

-

i.e.

tients: demographic and clinical data,
including updated Charlson comorbidity
index (uCCI) (17); laboratory variables:
haemoglobin (Hb), erythrocyte sedimentation rate (ESR), C reactive protein
(CRP), creatinine, eGFR calculated with
nary casts, proteinuria >1+ and protein-

low-up (LFU), glucocorticoid pulses
(GC pulses), plasma exchange (PEX),

gan during the disease relapse (13).

(MR) relapses in GPA, MPA and RLV

Patients’ assessment

decrease than vasculitis relapse were
ruled out.
This study was conducted in compliance with the Good Clinical Practice
ki principles and was approved by the

death. Minor renal relapses were not
considered because deemed less reliable in a retrospective data collection.
Statistical analysis
All remitted patients were allocated in
two subgroups: patients without MR
relapses and patients with MR relapses

test normality. Continuous variable
were expressed as mean and standard
deviation (SD) or median, minimum
(min) and maximum (max) or median
-
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priate. Categorical data were express as
numbers and percentages.
Comparisons between the two groups

Table I.
in all patients and according to whether or not they developed MR relapse.
OVERALL

Patients with
MR relapse

Patients without
MR relapse

Female, n. (%)

appropriate.
Univariate and multivariable Fine and
Gray (F&G) sub distribution hazard

51 (53)

45 (57)

0.558
0.104
0.545

GPA, n. (%)
Diagnosis decade
2000-2010, n. (%)

23 (24)

5 (29)

18 (23)

22 (23)

5 (29)

17 (21)

ANCA negative, n. (%)

with ESRD and death as competing
risks. Each sHR was reported with its

p

(0.0)

Double positivity, n. (%)
Diagnostic latency, months, median
(min-max), n. 95

0.347a

(0.0)
0 (0-1)
4 (0-84)

0 (0-1)
2 (0-7)

0 (0-1)
4 (0-84)

0.498
0.065
0.007

with three variables, as recommended
by Peduzzi et al. and reported in other
els included remission-induction treatment, categorised as cyclophosphamide
versus
rate in one our previous study (4)], and
9). In all models, the third variable was
selected based on literature data or variables with p
Complete renal histopathology at basepatients, so it was not included in the
analysis. The best multivariable model
was selected according to the Akaike
-

n. (%), n. 94
3

PTLs, elx10

0.410
0.072
1.9 (1.0-2.9)
0.074

Organ involvement:

Skin involvement, n. (%)
Eye involvement, n. (%) n. 95
CV involvement, n. (%) n. 95
GI involvement, n. (%) n. 95

VDI, median (min-max), n. 92

21
11
3
4

(21.9)
(11.5)
(3.2)
(4.2)

0 (0-4)

7 (41.2)
2 (11.8)
0
0

14
9
3
4

(17.7)
(11.4)
(3.8)
(5.1)

0 (0-3)

18.1 (8.1)
0 (0-4)

0.007
0.049
0.198

PEX, n. (%), n. 93
GC pulses, n. (%), n. 89
Remission induction IS
None, n. (%)

11 (12)
37 (42)

8 (57)

29 (39)

7 (7)

0 (0)

7 (9)

RTX, n. (%)

13 (14)

0 (0)

13 (17)

AZA, n. (%)
Others, n. (%)

12 (13)
2 (2)

5 (29)
0 (0)

7 (9)
2 (3)

was greater than 2).
Fine and Gray sub proportional sub
distribution hazard models were per-

0.043
0.056
0.034
1.000
1.000
1.000
0.004
0.024

0.093

0.009
0.008

with
v. 25.0.

p<0.05, p 0.10-0.05, anot considered double positivity.
limited vasculitis; ANCA: anti-neutrophil cytoplasmic antibody; PR3: proteinase 3; MPO: myeloper-

Results
Among the 130 GPA, MPA and RLV
uary 2000 to July 2019, 104 met the in-
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PTLs: platelets; ESR: erythrocyte sedimentation rate; CRP: C reactive protein; ENT: ear, nose and
change; CYC: cyclophosphamide; RTX: rituximab; MTX: methotrexate; MMF: mycophenolate; AZA:
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were excluded due to incomplete data
tients were reported in Supplementary
Table S1). Our patients were mostly

Table II.
model) analysis.
Univariate analysis*
Variables

sHR (IC95%)

The diagnosis was histologically con-

Age
Sex (male vs.

1.0 (0.9-1.0)

3.9
0.4
3.1
3.1
0.8

p

Systemic symptoms
ENT involvement
Lung involvement
Skin involvement
Eye involvement
Renal involvement

in 94 patients; 85 (90%) were ANCA

Nerve involvement

p

(0.5-29.5)
(0.1-1.1)
(0.8-13.2)
(1.2-8.3)
(0.2-3.3)

2.8 (1.0-8.1)
2.7 (1.1-7.1)
1.1 (1.1-1.2)

sHR (IC95%)

p

-

-

0.187
0.083
0.114
0.025
0.707

-

-

0.052
0.039

4.2 (1.5-12.0)

0.007

Remission induction treatment

positive.

*

at least one MR relapse, while 74 remained in stable renal remission until
ened to ESRD without clear evidence

-

or rituximab.

without ESRD or MR relapse (Fig. 1).
GC and IS treatment was available in

ment at baseline experienced a MR

IS treatment when the MR relapse occurred; i.e. 5 azathioprine (AZA) and 5
mycophenolate (MMF).
In the MR relapse group, one patient

vs. 18.1(8.1),
p
Univariate and multivariable analy-

relapse.
In Table I we listed the demographics
patients, and according to whether or
not they developed MR relapse.
ences were observed in the ANCA
vs.
MPO) between patients with or without
MR relapse (100% vs. 88%, p
The subgroup analysis showed that patients with MR relapse had higher rate
vs.
31.2%, p
p
and neurological (p

p

throat (ENT) involvement (p
Renal involvement at baseline was ob-
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Multivariable analysis*

p
ity showed a trend to higher MR relapse risk (sHR 2.5 95% CI 0.9–7.1,
p
In Supplementary Tables S2 and S3 we
reported all multivariable models with
vs. the best
model).

events) who had complete records. The
results are reported in Table II.
cant association between MR relapses
and skin, renal and neurological involvement at baseline (sHR 3.1, 95%CI
1.2–8.3, p
p
p
ated with MR relapses (sHR 1.1, 95%
CI 1.1–1.2, p
. Male sex, ENT
were not associated to MR relapse, but
they had p
the multivariable models (male sex:
p
involvement: sHR 0.4, 95% CI 0.1–1.1,
p
2.8, 95% CI 1.0–8.1, p
In multivariable analysis, higher risk
served renal involvement at baseline
p

Discussion
MR relapse rate in our cohort (about
in patients with renal involvement at
or RTX. In ANCA-negative patients
we did not observe any MR relapses
experienced MR relapses had no renal
involvement at baseline.
clinical practice setting, that remissioninduction IS regimes based on CYC
cantly prolonged remission and lower
relapse rate, as previously demonstrated in some RCTs (21, 23).
rate in patients with renal involvement
ated the organ involvement at the time

and RTX (sHR 4.2, 95% CI 1.5–12.0,

Clinical and Experimental Rheumatology 2020

Renal relapses in AAV / M. Felicetti et al.

more consistent with the retrospective
tions during relapses was similar or
greater than at disease onset in limited
GPA and they reported the occurrence
ing disease relapses in MPA and nonlimited GPA was reported to be lower

Conclusion
In our cohort, GPA, MPA and RLV
patients with renal involvement at the

the vasculitis centre, so they have a
relapse, while initial treatment regimen

ney vasculitis might have been more
closely monitored, resulting in a more
currence. This bias, however, was mini-

the current AAV course since the man-

nal involvement at disease onset does
not completely rule out the occurrence
positive patients.
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