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Rituximab in relapsing and de novo MPO
ANCA-associated vasculitis with severe
renal involvement: a case series
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Abstract

Background: Antineutrophil cytoplasmic antibody associated vasculitis (AAV) is a group of diseases associated in
most cases with the presence of anti-neutrophil cytoplasmic antibodies (ANCAs). Rituximab- based remission
induction has been proven effective in ANCA associated vasculitis but scarce data exist in forms with severe renal
involvement. In this case series, we report the outcomes in patients with de novo or recurrent MPO-AAV and severe
renal involvement treated with rituximab without cyclophosphamide (CYC).

Methods: In this single centre retrospective study, we analysed patients with a clinical diagnosis of de novo or
recurrent AAV who met the following criteria: detection of P-ANCA, creatinine clearance lower than 30 ml/min,
induction of remission therapy with rituximab without concomitant CYC and a follow up period of at least 6
months. The primary outcomes were complete remission after induction therapy, renal function recovery and
mortality after the induction treatment.

Results: Eight patients met the inclusion criteria. The M:F ratio was 1:7, the average age was 54 years old and the
median follow up was 10 months (7–72); in 2 patients there was a MPA renal limited vasculitis. A renal biopsy was
performed in 7 patients. The median BVAS score at rituximab induction was 14(range 6–21). Two patients required
haemodialysis before the induction treatment. Four patients developed end stage renal disease (ESRD) that
required haemodialysis. These data show a remission of the disease, associated with a stabilization of the kidney
function in 50% of patients. In 3 patients who did not show a response, there was also no response to CYC.

Conclusions: This study shows a partial efficacy of rituximab in renal function recovery and a low risk of infectious
complications in patients with MPO vasculitis with severe renal involvement, in particular in the short term. The
optimal treatment in this subgroup of patients still has to be established because data are lacking.
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Background
Antineutrophil cytoplasmic antibody associated vasculitis
(AAV) is a group of necrotizing pauci-immune multi sys-
temic diseases characterised by glomerulonephritis with
absence or paucity of immunoglobulin deposits. The most
common forms of AAV are granulomatosis with polyangi-
itis (GPA), microscopic polyangiitis (MPA) and eosino-
philic granulomatosis with polyangiitis (EGPA) [1–4]. In
most cases, AAV is associated with the presence of

anti-neutrophil cytoplasmic antibodies (ANCAs). Many
studies have documented that the most important factors
associated with a bad prognosis of AAV are age at onset,
markedly decreased glomerular filtration rate (eGFR< 15
ml/min), a high Birmingham Vasculitis Activity Score
(BVAS), pulmonary involvement at presentation and high
levels of PR3 ANCA [5]. Renal involvement at onset is a
major predictor for the outcome in AAV; patients with
PR3-AAV have a greater risk of relapse while MPO
ANCA patients are characterised by a worse renal func-
tion and higher levels of proteinuria at the onset of the
disease [6]. Treatment of AAV is considerably improved
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since the introduction of immunosuppressive therapy that
consist of an induction of the remission phase (3–6
months), followed by a remission maintenance (for at least
18months), associated with plasma exchange in patients
with a severe or life-threatening form of the disease. The
introduction of corticosteroids and cyclophosphamide
(CYC) as an induction therapy in AAV improved patients’
survival from 20% to over 80% at 2 years [7–9]; therefore
CYC is the treatment of choice for the induction of remis-
sion in AAV. However treatment with CYC is associated
with a high risk of infectious complications, cardiovascular
disease, myelosuppression and malignancy [10, 11]. Infertil-
ity is another major problem, however there are anecdotic
cases of successful conceptions and pregnancies in
p-ANCA associated vasculitis during CYC treatment [12].
Taking into consideration the importance of a prolonged
therapy with CYC and the high relapse rate of the disease,
many therapeutic trials showed less severe adverse events
and no less efficacy using less toxic induction treatment or
reduced dose of intravenous pulse CYC versus standard
dose [5]; however CYC sparing strategies seem to show a
higher risk of relapse. Many other studies have been per-
formed to show less toxicity with alternative treatments for
remission induction; most of them are limited by a small
cohort of patients with severe renal involvement [13]. Ri-
tuximab (RTX) has been used in ANCA associated vascu-
litis since 2003. The RAVE [14] and RITUXVAS trials [15]
showed no difference between the anti-CD20 antibody
RTX versus CYC for remission induction in patients with
GPA and MPA. Unfortunately the RAVE trial evaluated
new or relapsing GPA or MPA in patients without severe
renal involvement and in the RITUXVAS trial all patients
with severe renal disease also received CYC in the induc-
tion phase. Thus, there are very few data about the out-
come in patients with severe renal involvement treated only
with RTX and steroids for remission induction. In a recent
multi-centre retrospective study [16], Shah S et al. reported
a favourable outcome in terms of remission and dialysis in-
dependence in patients with severe renal involvement
treated with RTX. In many clinical trials both MPA and
GPA are included; however it is debatable if they represent
distinct diseases or a continuum, and current classification
systems sometimes confuse the distinction of these two
clinical entities. Moreover some authors suggest a distinc-
tion in the ANCA type, not just based on clinical features,
for the characterisation of the disease. In this single centre
retrospective study, we report the clinical outcomes in 8 pa-
tients with de novo or recurrent MPO-ANCA associated
vasculitis and severe renal involvement treated with RTX
with no CYC association. We treated this group of patients
with RTX without CYC taking into account the presence of
comorbidities and the high risk of toxicity and infectious
complications in this specific population. Furthermore,
there is growing evidence about the efficacy of RTX in

patients with severe renal involvement [16, 17, 18]. We
have focused this study on the subgroup of MPO vasculitis
because MPO are more often associated with crescentic
glomerulonephritis, renal involvement [17], failure to obtain
complete remission and poorer renal outcome. In addition,
post-hoc analysis in the RAVE trial showed that RTX was
more effective in remission induction in the PR3 ANCA
group than in the MPO group.

Methods
Study population
In this monocentric retrospective study, we identified pa-
tients from medical records and an electronic database
between 2001 and 2017. Patients who met the following cri-
teria were included: 1) detection by indirect immunofluores-
cence and ELISA of anti-neutrophil cytoplasmic antibody
P-ANCA; 2) creatinine clearance (mGFR) less than 30ml/
min; 3) induction of remission therapy with RTX without
concomitant CYC; 4) follow up period of at least 6months;
5) clinical diagnosis of de novo or recurrent rapidly progres-
sive glomerulonephritis. Patients may have had plasma ex-
change and glucocorticoids. The study protocol was
approved by the institutional review board of our institution.

Clinical and laboratory data
All clinical and laboratory data were recorded at the
time of inclusion taking into consideration clinical
source documents. All the patients included in the study
were evaluated and the following data reported: age at
induction, gender, kidney biopsy classified to Inter-
national Working Group of Renal Pathologists (IWGRP),
proteinuria, disease severity at diagnosis or relapse using
version 3 of the BVAS, degree of renal involvement and
the need of renal replacement therapy at diagnosis
(RRT), type of induction therapy including the possible
treatment with plasma exchange or high dose immuno-
globulin, any complication during induction of remission
therapy, maintenance therapy, VDI score (vasculitis
damage index) at the end of follow up. Laboratory data
were taken from an electronic laboratory database; we
evaluated ANCA specificity using indirect immunofluor-
escence and ELISA. Renal involvement was based on
clinical data and renal biopsy (excluding cases with con-
traindications). Renal function in the follow up was
assessed using creatinine clearance or e-GFR (Table 1-2).

Outcomes
The primary outcomes that we assessed were complete
remission after induction therapy with RTX after at least
3 months of treatment, renal function recovery, ESRD
(defined as the need of renal replacement therapy after
6 months of treatment) and mortality after the induction
treatment. Secondary outcomes were drug related clin-
ical complications, onset of infections and cardiovascular
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disease (Table 2). Disease phenotype was fixed using the
Chapel Hill Consensus nomenclature. Remission was de-
fined using version 3 of the BVAS. At 6months, patients
with stable renal function without extrarenal disease ac-
tivity were classified to have a BVAS score of 0. The VDI
index was used to evaluate the degree of damage at the
end of follow up.

Results
Between 2001 and 2017 we diagnosed 35 cases of ANCA
associated vasculitis; 11 of them received Rituximab
alone as induction treatment without CYC. Patients with
eGFR greater than 30 ml/min or affected by PR3
vasculitis were excluded. Eight patients met the inclu-
sion criteria. The M:F ratio was 1:7, the average age was
54 years old and the median follow up was 10months
(7–72); in 2 patients there was a MPA renal limited vas-
culitis. In 7 patients we performed a renal biopsy: three
of these were classified as crescentic class and 2 patients
were classified as mixed class by the IWGRP system; in

1 case the kidney biopsy showed a sclerotic class. One
patient underwent a kidney biopsy, but the specimen
was not adequate for classification according to the
IWGRP system. One patient did not undergo a kidney
biopsy due to a clinical contraindication. The median
BVAS score at Rituximab induction was 14 (range 6–21).
Two patients required hemodialysis before the induction
treatment. Four patients had a recurrent disease at the in-
duction with Rituximab, and 4 patients had a newly diag-
nosed disease (two of them requiring hemodialysis at the
onset). Two patients received plasma exchange (PE) dur-
ing the induction of remission phase (Table 2); the other
patients did not receive PE due to a clinical contraindica-
tion. The 4 patients treated with rituximab for a
recurrence of the disease, received CYC as the induction
treatment at the disease onset. The median time between
the last dose of CYC and RTX was 33months (range 4–66).
Only one patient received CYC at a median time less than 6
months (Table 1), however the treatment was stopped after
less than 2 months due to severe sepsis and pancytopenia; in

Table 1 Demographics data at the induction treatment with rituximab

Patient Gender Age Vasculitis type Relapse/De
novo/

Kidney biopsy
(IWGRP)a

CrClb (ml/
min)

BVASc PE HD Time between CYC and RTX
(months)

1 x d MPA Renal
limited

Relapse Crescentic 24 8 NO NO 66

2 x c GPA Relapse Sclerotic 25 13 NO NO 60

3 x d MPA Renal
limited

Relapse Crescentic 15 6 NO NO 4

4 x b MPA Relapse Mixed 13 14 YES NO 8

5 x b MPA De novo NAd 4 16 YES YES NAd

6 x a MPA De novo NAd < 5 21 NO YES NAd

7 y c MPA De novo Mixed 22 21 NO NO NAd

8 x d MPA De novo Crescentic 11 12 NO NO NAd

aIWGRP: International Working Group of Renal Pathologists
bCreatinine clearance (ml/min)
cBirmingham Vasculitis Activity Score (version 3)
dNot applicable
Age: a (18–29), b (30–45), c (55–64), d (> 70)

Table 2 Outcomes of patients treated with rituximab

Patient Rituximab scheme CrCla Follow up (months) Leukopenia Infection Dialysis Rituximab maintainance therapy VDI scoreb

1 375mg/m2 weeklyx4 27 22 No no no yes 4

2 1000 mgx2 NAc 72 No no yes no 2

3 375mg/m2 weeklyx4 21 7 No yes no no 5

4 1000 mgx2 NAc 8 Yes no yes no NAc

5 375mg/m2 weeklyx4 NAc 19 No yes yes no 1

6 375mg/m2 weeklyx4 NAc 11 Yes yes yes yes 1

7 375mg/m2 weeklyx4 95 9 No no no yes 2

8 375mg/m2 weeklyx4 20 12 No no no yes 3
aCreatinine clearance (ml/min) or eGFR ml/min/1.73m2

bVasculitis damage index
cNot applicable
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this specific case we did not consider a complete induction
treatment and RTX was administered due to failure in im-
provement in kidney function. All patients with systemic
MPA or GPA achieved the remission after the induction
treatment with RTX (Table 1). Two patients with MPA renal
limited received RTX for a relapsing disease after an effica-
cious induction treatment with CYC or due to treatment re-
lated complications. In 4 patients clinical data showed a
chronic persistent disease characterised by end stage renal
disease requiring haemodialysis after 6months of treatment.
One of them received Rituximab for a relapsing disease after
induction treatment with CYC and steroids (kidney biopsy
showed a sclerotic class); one of them showed a refractory
disease for CYC and RTX (Mixed class in IWGRP). The
other 2 received RTX for a de novo ANCA associated vascu-
litis requiring haemodialysis at the onset (IWGRP class not
available) showing no renal function recovery. Two patients
showed a de novo disease treated with RTX achieving the re-
mission of the disease and significant improvement of
mGFR, one of them showed a severe fibrotic pulmonary in-
volvement; two patients maintained independent renal func-
tion without significant recovery of renal function (Table 2).
The induction scheme was RTX 375mg/m2 weekly for 4
weeks in 6 cases or two doses of 1000mg/eow in 2 cases; all
patients also received methylprednisolone 15mg/kg/die for
3 days followed by 1mg/kg/die of prednisone for 1months.
Two patients received 3–5 sessions of plasma-exchange.
One patients received PE after 3 doses of RTX. Four patients
with remission after the induction received RTX as a main-
tenance therapy at the dose of 500mg every 6months. In all
cases induction was well tolerated without severe complica-
tions. One patient developed pneumonia at the time of the
third infusion treated successfully with antibiotic therapy.

Discussion
Introduction of RTX in treatment of ANCA associated
vasculitis was an important improvement in the manage-
ment of the disease. Apart from the clinical spectrum of
the disease, many patients also suffered from toxic ef-
fects due to high dose of CYC. The RITUXVAS and
RAVE trials opened the way for use of RTX in AAV
showing no difference in remission induction, leaving
some questions in patients with severe renal involve-
ment. In the 2012 KDIGO guidelines authors recom-
mended CYC and corticosteroids as an initial treatment
in ANCA associated vasculitis, reserving the use of RTX
in patients without severe disease or when CYC is
contraindicated or in relapsing/resistant disease [19].
Despite these indications in the last few years some au-
thors reported the safety and efficacy of RTX without
CYC in remission induction even in ANCA associated
vasculitis with severe renal involvement. Recently the ef-
ficacy of RTX in patients with renal involvement has
been reported (mean eGFR 41ml/min) and it showed no

difference when compared to CYC considering relapses
and improvement in eGFR at 18 months [17]. Some au-
thors have reported the outcome in 14 patients with very
severe renal impairment (eGFR< 20 ml/min/1.73 m2)
due to AAV or ANCA negative vasculitis [16]; this mul-
ticentre study showed 100% achieving remission and an
improvement in kidney function in most of cases (both
MPO and PR3 vasculitis). In this retrospective single
centre study we have focused the analysis only in the
subgroup of MPO vasculitis with severe renal involve-
ment, because of scarce data in the use of RTX in these
patients and the likely increased effectiveness of RTX in
PR3 disease, as reported by some authors [20]. More-
over, data on RTX efficacy in patients with severe kidney
disease are still insufficient. Taking into consideration
these data, unlike previous studies, we have only consid-
ered this specific subgroup of patients. These data show
a remission of the disease associated with an improve-
ment of the kidney function in 2 patients and only an
insignificant renal function recovery in 2 patients. Three
of them had a crescentic vasculitis, 1 had a mixed form.
In the 4 cases without a recovery of the kidney function,
a kidney biopsy was suitable for 2 cases showing a scler-
otic class in one and a mixed class in the other. These
data confirm, as previously demonstrated by many au-
thors, that a kidney biopsy is an important tool for the
prediction of the response to the treatment. However a
detailed analysis about the RTX impact on the recovery
of renal function in this series remains difficult because
it depends on several factors such as renal function at
the time of diagnosis, chronicity score systems regarding
histopathologic parameters (tubular atrophy, interstitial
fibrosis, percentage of normal glomeruli and arterioscler-
osis), presence of co-morbidities and ANCA type [21].
Moreover histopathologic scoring systems could predict
the probability to develop ESRD regardless of immuno-
suppressive treatment [22]. The modest improvement in
renal function apart from 2 patients could also be ex-
plained by the short follow up, therefore the complete
recovery of renal function may be underestimated. We
should also point out that in 1 patient who did not re-
spond to RTX, we performed PE and intravenous CYC
after 6 months without recovery of the renal function
showing a refractory disease. These data suggest that
probably, some of the cases where patients who did not
show a remission induction with RTX, may also be re-
sistant to CYC. An important factor that strongly plays
in favour of RTX is the low risk of serious side effects,
especially in the short term. In all patients we performed
the VDI score at the end of the follow up for the clinical
assessment of organ damage related to the disease and
our data showed a very low value particularly in patients
treated with RTX in de novo vasculitis with high BVAS
at the onset (Table 2), in contrast with previous reports
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of higher VDI in the same setting as well as in relapsing
vasculitis [23]. In all the cases rituximab was well toler-
ated, without reactions or clinical symptoms during the
infusion. Four patients developed infection (pneumonia,
enteritis) or leukopenia after the infusion without severe
complications. Patients treated with rituximab for the in-
duction who continued the treatment in the mainten-
ance phase, showed no complications. However, it
should be noted that the short follow up of this series
could have underestimated the incidence of infectious
complications taking into consideration the prolonged
effect of Rituximab on B-cell depletion. It is well known
that AAV patients present a high risk of developing ser-
ious infections and Rituximab has been associated with
severe complications such as late-onset neutropenia and
hypoimmunoglobulinaemia. Taking into considerations
all these factors the importance of the assessment of the
clinical risk factors and BVAS score before the induction
treatment should be pointed out, in order to perform an
individualized evaluation of the risk of infection. In this
setting a particular attention should be paid to the devel-
opment of Pneumocystis jiroveci pneumonia; some data
suggest the prophylaxis with cotrimoxazole in all pa-
tients undergoing CYC or RTX treatment [24]. This
study is limited by its retrospective design and by the
small number of cases and short follow up, nevertheless
it focuses on a homogeneous subgroup of patients all af-
fected by MPO-AAV and severe renal involvement.

Conclusion
This study confirms the efficacy of rituximab in remission
induction in patients with MPO vasculitis with severe renal
involvement and also its safety, at least in the short term, in
these patients who are at particular risk of developing ser-
ious adverse effects with traditional, more potent, immuno-
suppressive approaches. It is more difficult to draw a
conclusion regarding renal function recovery because of the
limits of our study (small size, short term follow up and
heterogeneity of our cohort) and because it can be influ-
enced negatively by several factors such as histological pre-
dictors of ESRD. The optimal therapeutic approach in this
subgroup of patients remains to be established. The lack of
efficacy in renal function recovery seems to be in some
cases limited to patients already known as non responders,
however the effect of RTX seems not to be dependent on a
previous response to CYC. Taking into considerations these
data, we need a randomized multicentre study, with kidney
biopsy as part of the initial assessment, in MPO-AAV pa-
tients with severe renal involvement. As recently discussed,
the combined use of a low dose of CYC and Rituximab
could be a valid option in MPO-AAV with severe renal in-
volvement allowing a rapid response, prevention of long-
term damage aiming to minimize steroid exposure [25].
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