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ABSTRACT

Objective Following induction of remission with rituximab
in anti-neutrophil cytoplasmic antibody-associated vasculitis
(AAV) relapse rates are high, especially in patients with
history of relapse. Relapses are associated with increased
exposure to immunosuppressive medications, the accrual

of damage and increased morbidity and mortality. The
RITAZAREM trial compared the efficacy of repeat-dose
rituximab to daily oral azathioprine for prevention of relapse
in patients with relapsing AAV in whom remission was
reinduced with rituximab.

Methods RITAZAREM was an international randomised
controlled, open-label, superiority trial that recruited 188
patients at the time of an AAV relapse from 29 centres
in seven countries between April 2013 and November
2016. All patients received rituximab and glucocorticoids
to reinduce remission. Patients achieving remission

by 4 months were randomised to receive rituximab
intravenously (1000 mg every 4 months, through month
20) (85 patients) or azathioprine (2 mg/kg/day, tapered
after month 24) (85 patients) and followed for a
minimum of 36 months. The primary outcome was time
to disease relapse (either major or minor relapse).
Results Rituximab was superior to azathioprine in
preventing relapse: HR 0.41; 95% Cl 0.27 to 0.61,
p<0.001. 19/85 (22%) patients in the rituximab group
and 31/85 (36%) in the azathioprine group experienced
at least one serious adverse event during the

treatment period. There were no differences in rates of
hypogammaglobulinaemia or infection between groups.
Conclusions Following induction of remission with
rituximab, fixed-interval, repeat-dose rituximab was
superior to azathioprine for preventing disease relapse in
patients with AAV with a prior history of relapse.

Trial registration number NCT01697267;
ClinicalTrials.gov identifier

35

WHAT IS ALREADY KNOWN ON THIS TOPIC?

= Rituximab is superior to azathioprine for
the prevention of major relapse following
cyclophosphamide induction therapy in anti-
neutrophil cytoplasmic antibody-associated
vasculitis (AAV).

WHAT THIS STUDY ADDS?

= These data confirm the place of rituximab as
the standard of care for maintenance therapy.
But, despite a higher dose rituximab regimen,
relapses still occurred during treatment, and
there was an increased risk of relapse after
stopping rituximab.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY?

= The ongoing relapse risk together with
associated safety concerns of extended
rituximab therapy illustrate the need for newer
therapeutic agents in AAV.

BACKGROUND

Granulomatosis with polyangiitis (GPA) and micro-
scopic polyangiitis (MPA) are the major subgroups
of anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis (AAV).! Untreated, AAV has
a mortality of 93% within 2years, primarily due
to renal and respiratory failure.” The introduc-
tion of glucocorticoids and cyclophosphamide
improved survival, inducing remission at 1year in
809% of patients. B-lymphocytes contribute to the
pathogenesis of AAV and rituximab is an effective
therapy for induction of remission and is superior

BM)

Smith RM, et al. Ann Rheum Dis 2023;82:937-944. doi:10.1136/ard-2022-223559

eular %


http://www.eular.org/
http://ard.bmj.com/
http://orcid.org/0000-0002-7438-5156
http://orcid.org/0000-0002-0333-8918
http://orcid.org/0000-0002-0025-4030
http://orcid.org/0000-0003-2482-2685
http://orcid.org/0000-0003-1343-9234
http://orcid.org/0000-0002-8270-2617
http://orcid.org/0000-0002-4907-0304
http://orcid.org/0000-0003-2911-6800
http://orcid.org/0000-0003-4854-9353
http://orcid.org/0000-0002-1712-0637
http://dx.doi.org/10.1136/ard-2022-223559
http://dx.doi.org/10.1136/ard-2022-223559
http://dx.doi.org/10.1136/ard-2022-223559
http://crossmark.crossref.org/dialog/?doi=10.1136/ard-2022-223559&domain=pdf&date_stamp=2023-05-28
NCT01697267

to cyclophosphamide for the treatment of relapsing disease.® *

However, over 50% of patients relapse within 5years of diag-
nosis,”” including after induction of remission with rituximab,
especially in patients with a history of relapse.®'° Relapses
reflect further episodes of inflammation and contribute to
irreversible tissue damage, end-stage kidney failure, treatment-
related toxicity, chronic morbidity, increased mortality and high
health-related costs. More-effective strategies to prevent relapse
in AAV are needed.

Fixed-interval, repeat dose rituximab was superior to azathi-
oprine as a maintenance strategy in a largely newly diagnosed
AAV after induction with cyclophosphamide and glucocorti-
coid in the MAINRITSAN 1 trial.'"" However, prolonged use of
rituximab in AAV has been associated with an increased risk of
infection and the development of hypogammaglobulinaemia.'?
The optimal strategy to maintain remission following induction
of remission with rituximab, especially for treatment of relapse,
remains unclear.

RITAZAREM was an international, randomised, controlled
trial designed to assess whether fixed-interval rituximab was
superior to azathioprine for the maintenance of remission
following induction of remission with rituximab and gluco-
corticoids in patients with relapsing AAV. Furthermore, it was
hypothesised that increased doses of rituximab would reduce the
risk of relapse beyond the maintenance treatment period.

METHODS

Study design

The RITAZAREM trial had three phases. The protocol design

and results of the induction phase have been reported.'

1. Induction phase (enrolment through month 4): induction
therapy comprised of rituximab (four doses of 375 mg/m?/
week) and oral prednisone/prednisolone commencing at ei-
ther 1.0 mg/kg/day (high dose) or 0.5 mg/kg/day (low dose),
both reducing to 10mg/day or less, selected at physician
discretion. Intravenous methylprednisolone up to a cumula-
tive dose of 3000 mg was permitted in the 2 weeks before or
1week after enrolment.” '*

2. Maintenance phase: (4-24 months from enrolment). Patients
who had achieved remission, defined as a Birmingham Vas-
culitis Activity Score for Wegener’s granulomatosis (BVAS/
WG) <Tland prednisone/prednisolone dose <10mg/day,
were randomised to receive rituximab or azathioprine.

3. Follow-up phase: this off-treatment phase commenced after
completion of the maintenance phase at month 24 and lasted
for a further 12-24 months (36-48 months from enrolment).

This paper reports the results of the maintenance and
follow-up phases of the trial.

Patients
Patients were aged over 15 years and had a diagnosis of GPA or
MPA according to the Chapel Hill Consensus Conference 2012
definitions, and a current or prior positive test for proteinase 3
(PR3)-ANCA or myeloperoxidase (MPO)-ANCA." All patients
had disease relapse defined by one major or three minor item
of disease activity on the BVAS/WG after achieving remission
following therapy with a combination of glucocorticoids and an
immunosuppressive agent. Patients with other multisystem auto-
immune diseases were excluded.

Patients were recruited from 29 centres in seven countries
between April 2013 and November 2016. The last patient visit
was in November 2019.

Randomisation and masking

RITAZAREM was an open-label, unblinded study. Patients who

achieved disease remission by month 4 were randomised into the

maintenance phase using a web-based system in a 1:1 ratio, to
receive rituximab or azathioprine. They were stratified at rando-
misation according to:

1. ANCA type: PR3-ANCA or MPO-ANCA.

2. Relapse type: severe or non-severe. A severe relapse was de-
fined as the development of a new or recurrent item of major
disease activity on BVAS/WG."® A non-severe relapse was any
increase in disease activity that did not meet the definition of
a severe relapse.

3. Oral glucocorticoid induction regimen: high or low dose.

Maintenance phase interventions

Rituximab

Intravenous rituximab 1000 mg repeated every 4 months for five
doses (months 4, 8, 12, 16 and 20 from enrolment). This dose
was based on prior observational studies and the interval was
designed to minimise the risk of relapse.'® Rituximab was with-
held for plasma IgG <3 g/L and could be recommenced at the
next treatment time point if plasma IgG >3 g/L.

Azathioprine

Oral azathioprine 2 mg/kg/day for 24 months, then reduced by
50% and withdrawn at month 27. Patients intolerant to azathi-
oprine received either methotrexate (oral or subcutaneous),
25 mg/week, if their estimated glomerular filtration rate (¢GFR)
was >50mL/min, or mycophenolate mofetil 2g/day, if their
eGFR was <50 mL/min.

Glucocorticoids

A prednisone/prednisolone dose of 10mg/day or less was a
requirement for randomisation at month 4. This dose was reduced
to S mg/day by month 6 through to month 16 then reduced to
2.5 mg/day and withdrawn at month 20 (online supplemental
eTable 1). Patients experiencing a first minor relapse received an
increase in oral prednisone/prednisolone to 20 mg/day reducing
over 6 weeks to their dose prior to the relapse and continued
their other immunosuppressive agent (rituximab or azathio-
prine). After a second minor or first major relapse treatment was
according to physician discretion.

Other treatments

Medications to prevent pneumocystis (carinii) jiroveci infection
and/or to prevent osteoporosis were prescribed according to
local practice.

Assessments

Evaluations, including clinical, laboratory and patient-reported
outcomes, were performed at months 4, 8, 12, 16, 20, 24, 27,
30, 36,42 and 48. The common closeout date for those patients
remaining in the trial was when the final patient reached month
36.

Outcomes

The primary outcome was time from randomisation to disease
relapse, defined as the return or first appearance of at least one
item on BVAS/WG. Major relapse required at least one major
BVAS/WG item. Relapses were reviewed by a blinded adjudi-
cation committee. Secondary outcomes included the propor-
tions who maintained remission at the end of the maintenance
phase, or end of the follow-up phase; time to major relapse;

938

Smith RM, et al. Ann Rheum Dis 2023;82:937-944. doi:10.1136/ard-2022-223559


https://dx.doi.org/10.1136/ard-2022-223559
https://dx.doi.org/10.1136/ard-2022-223559

[ Screening ]

Patients enrolled
(N =188)

A

A

—

Not eligible for induction (N = 1)

Induction therapy with rituximab
(N=187)

Withdrawn (N = 8)

— Death (N = 4)

A

A 4

— Withdrawal of consent (N = 3)

Completed induction phase
(N=179)

— Investigator decision (N = 1)
— Other (N =0)

Not eligible for randomisation (N = 9)'

A

A

— Death (N =0)

[ Randomisation ]

Patients randomised to
maintenance therapy with
rituximab or azathioprine
(N=170)

— Not in remission at month 4 (N = 6)
— Participant decision (N = 0)

— Investigator decision (N = 1)

— Other (N =2)

[ Allocation ] ¢ |

v

Allocated to Azathioprine
Full analysis population? (n = 85)

Allocated to Rituximab
Full analysis population? (n = 85)

Withdrawn from study (N = 7)
— Death (N =0)
— Withdrawal of consent (N = 1)
— Other (N = 6)

Withdrawn from study (N = 7)

Ly - Death (N =1)
— Withdrawal of consent (N = 4)
— Other (N=2)

[ Month 24 ]

A 4

A4

Completed maintenance phase

Completed maintenance phase

(n=78) (n=78)
Withdrawn from study (N = 8) Withdrawn from study (N = 7)
— Death (N = 1) — Death (N = 2)
— Withdrawal of consent (N = 4) — —»| — Withdrawal of consent (N = 1)
— Other (N = 3) — Other (N = 4)

[ Common Close ]

v

v

Completed follow-up phase
(n=70)

Completed follow-up phase
(n=71)

Figure 1

Consort Diagram for the RITAZAREM trial. 'Patients not eligible for randomisation remain under long-term follow-up, unless they

withdraw consent. “The full analysis population includes all randomised patients, including those subsequently withdrawn.

cumulative accrual of damage measured by the Combined
Disease Assessment instrument'’ (online supplemental eTable
2); cumulative glucocorticoid exposure; health-related quality
of life measures using the SF-36; rates of serious adverse events
(SAEs), hypogammaglobulinaemia, defined as plasma IgG <S5 g/L
and infections.

Compliance

Compliance for the rituximab group was defined as receipt of
five doses of rituximab (unless withheld for IgG <3 g/L) and no
oral immunosuppressive agents administered. Compliance in the
azathioprine group was defined as ongoing receipt of azathio-
prine, methotrexate or mycophenolate mofetil between months
4 and 24.

Statistical analyses

Sample size calculation

Enrolment continued until at least 160 patients were randomised.
This sample size was calculated based on a goal of achieving 90%
power under the alternative hypothesis of a HR of 0.42 at the
5% significance level with 58 observed relapses. This assumed a
drop-out rate of 5% at 24 months and a relapse-free rate of 75%
and 50% at 48 months in the rituximab and azathioprine arms,
respectively.

Analysis

Results are reported for the 170 randomised patients, except for
safety parameters for which data on all 188 enrolled patients are
presented. The primary intention-to-treat analysis was based on
a Cox proportional hazard model, adjusted for the stratification
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Table 1 Baseline demographics of randomised study population in
the RITAZAREM trial

Rituximab Azathioprine
Total (N=170)  (N=85) (N=85)

Age, years: mean (SD) 57.8 (14.5) 57.1 (15.1) 58.6 (13.9)
Male, number (%) 84 (49%) 43 (51%) 41 (48%)
Race, number (%)

White 155 (91%) 78 (92%) 77 (91%)

Asian 10 (6%) 5 (6%) 5 (6%)

Hispanic 3 (2%) 2 (2%) 1 (1%)

Black 0 0 0

Other 2 (1%) 0 2 (2%)
Disease duration, years: mean (SD) 7.16 (6.52) 7.38 (6.94) 6.93 (6.10)
Prior treatment with cyclophosphamide

Number of patients (%) 133 (78%) 67 (79%) 66 (78%)

Cumulative dose, grams (g): mean (SD) 25.7 (43.3) 24.4 (50.4) 26.9 (35.5)
Prior rituximab therapy

Number of patients (%) 60 (35%) 33 (39%) 27 (32%)

Cumulative dose, grams (g): mean (SD) 4.88 (3.24) 4.47 (2.95) 5.40 (3.57)
Glucocorticoid induction regimen

1 mg/kg/day starting dose (1A) 48 (28%) 24 (28%) 24 (28%)

0.5mg/kg/day starting dose (1B) 122 (72%) 61 (72%) 61 (72%)
ANCA type

Anti-proteinase 3 123 (72%) 61 (72%) 62 (73%)

Anti-myeloperoxidase 47 (28%) 24 (28%) 23 (27%)
Relapse type on entry into trial

Severe 106 (62%) 52 (61%) 54 (64%)

Non-severe 64 (38%) 33 (39%) 31 (36%)

factors (ANCA type, relapse severity and prednisone induction
regimen) for the difference in the distribution of relapse-free
survival between the rituximab and azathioprine groups with a
closed testing procedure. First, the null hypothesis was tested
for a HR of 1 at all time points. If this was rejected at a 5%
level, then two further subhypotheses were prespecified using
time-varying covariates; up to 24 months and after 24 months.

Hazard ratios and 95% CIs were reported. A p value less than
5% was considered statistically significant.

Kaplan-Meier estimates for relapse-free survival at 24 and 48
months and median relapse-free survival with the corresponding
95% Cls by treatment allocation are also presented. Multivari-
able analysis was performed on risk factors for the develop-
ment of hypogammaglobulinaemia. Data were analysed using R
V3.6.1.

RESULTS

Patient demographics

One hundred and eighty-eight patients were enrolled and
received induction therapy with rituximab and glucocorticoids.®
170 (90%) were randomised at month 4 to rituximab (N=85)
or azathioprine (N=85) treatment groups and were the study
population for the current analysis (figure 1 and table 1). One-
hundred and twenty-three (72%) had PR3-ANCA, and 47 (38%)
had MPO-ANCA. One-hundred and six (62%) patients had at
least one major disease activity item, and 48 (28%) received the
high-dose glucocorticoid induction regimen. The disposition of
the enrolled patients is detailed in figure 1.

Efficacy

Over the combined maintenance and follow-up phases, ritux-
imab was superior to azathioprine for the prevention of major or
minor disease relapse: HR 0.41, 95% CI1 0.27 to 0.61, p<0.001
(figure 2). The HR during the maintenance phase was 0.335,
95%CI 0.18 to 0.66, p=0.001, and during the follow-up phase
was 0.45, 95% CI 0.26 to 0.78, p=0.004.

Thirty-eight of 85 (45%) patients in the rituximab group expe-
rienced 52 relapses, 11 major and 41 minor. Sixty of 85 (71%)
patients in the azathioprine group experienced 89 relapses, 28
major and 61 minor. The overall HR for major relapse was
0.36, 95%CI 0.18 to 0.73, p=0.004. During the maintenance
phase, 13/85 (15%) in the rituximab group relapsed compared
with 32/85 (38%) in the azathioprine group. At month 24, the

—— Azathioprine ---- Rituximab

1.00 1
2
3
4]
8 0.754
o
©
2
5 0.50
»
()
o
-
o 0.254
Q.
©
[0)
4

0.00

0 4 8 12 16 24 28 32 36 40 44
Time from Randomisation (Months)
Rituximab | 85/0 80/2 76/6 73/8 69/11 67/12 64/15 59/19 51/27 41/31 33/38 16/38

Azathioprine

85/0 75/8 69/13 64/18 57/24 49/32 39/40 29/49 25/52 22/54 16/57 8/60

At Risk / Events

Figure 2 Probability of relapse-free survival: rituximab compared with azathioprine. Black arrows represent 1000 mg dose of rituximab. Dashed
vertical line indicates end of maintenance treatment period and start of the follow-up period per protocol. Shaded areas represent 95% Cls.
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Figure 3 Multivariate model of clinical predictors for relapse in the RITAZAREM trial. Induction regimen refers to glucocorticoid dose. 1A—1 mg/kg/
day starting dose (maximum 60 mg daily); 1B—0.5 mg/kg/day starting dose (maximum 30 mg daily). PR3, proteinase 3; MPO, myeloperoxidase. The
estimates are from a multiple regression model that simultaneously adjusts for the treatment and all covariates.

relapse-free survival rate was 0.85, 95% CI 0.78 to 0.93, for the
rituximab compared with 0.61, 95%CI 0.51 to 0.73, for the
azathioprine groups. During the follow-up phase, there were 33
relapses in 25 from the rituximab compared with 49 relapses
in 28 in the azathioprine groups. Five patients in the rituximab
group experienced a major relapse during the follow-up period
compared with 11 in the azathioprine group. At month 48, the
rate for continued remission was 0.50, 95% CI 0.40 to 0.63, for
the rituximab and 0.22, 95%CI 0.14 to 0.35, for the azathio-
prine groups.

In a multiple regression model, neither the glucocorticoid
induction regimen (high or low dose) nor ANCA subtype (PR3-
ANCA or MPO-ANCA) influenced relapse risk: HR 1.29,
95%CI 0.82 to 2.04, p=0.277and HR 1.23, 95%CI 0.76 to
1.98, p=0.402, respectively (online supplemental eFigure 1).
Individuals who entered the trial with major BVAS/WG items at
relapse were less likely to experience a disease relapse during the
trial: HR 0.64, 95%CI 0.41 to 0.98, p=0.040 (figure 3).

Compliance with treatment per protocol

81/85 (95%) patients in the rituximab group were compliant and
78/85 (92%) in the azathioprine group. During the follow-up
phase, 10/85 (12%) patients in the rituximab and 15/85 (18%)
patient in the azathioprine groups continued immunosuppres-
sion. When the 11 patients non-compliant during the treatment
period with the protocol-defined immunosuppressive therapy
were excluded in the analysis, the HR for relapse was 0.38,
95%CI 0.25 to 0.58, p<0.001. When the 25 patients non-
complaint during either the treatment or the follow-up phase
were excluded in the analysis, the HR for relapse was 0.36,
95%CI 0.23 to 0.57, p<0.001.

The median cumulative prednisolone dose during the main-
tenance phase was identical in both groups (median 2100 mg,
ranges 0-5700 mg in rituximab and 0-9000 mg in the azathio-
prine groups), deviations from the protocol were common, 44
(52%) in the rituximab and 57 (67%) in the azathioprine groups
reported at least one deviation during the trial. At month 24, by
which time the protocol-required cessation of glucocorticoids,
22/77 (299%) in the rituximab and 35/76 (46%) in the azathi-
oprine groups were still receiving glucocorticoids, mean daily

doses=2.28 mg (SD=5.45) for the rituximab and 2.8 mg (SD
5.5) for the azathioprine groups.

Damage assessment

There was no difference in the accrual of damage between
groups. The modified Combined Damage Assessment score
increased by a mean of 0.571 (SD 0.909) and 1.09 (SD 1.18) in
the rituximab group compared with 0.533 (SD 0.777) and 1.38
(SD 1.65) in the azathioprine group during the maintenance
phase and whole trial, respectively.

Quality of life measures

No differences were observed between study groups in any
domains of the SF-36 score. In the rituximab and azathioprine
groups, median physical component scores at randomisation
were reduced at 37.25 (range 2.8-61.6) and 36.5 (1.5-58.1) and
median mental component scores were 54.55 (19.6-67.7) and
53.8 (16.7-72.6). Scores remained stable across the trial, both
during the maintenance and follow-up phases (online supple-
mental eFigure 2).

CD19-positive B cells

During the maintenance phase, the median CD19 cell counts
were 0x10°/L (0-3) in the rituximab group and 0x10°/L (0-5)
in the azathioprine group. The median percentage of CD19 cells
remained zero (0-5) in the rituximab group but increased to
0.1% (0-29) at month 12 and 0.3% (0-35.1) at month 24 in
the azathioprine group. During the follow-up phase, the median
CD19 cell counts were lower in the azathioprine group, this
was confounded by the use of rituximab to treat relapses in this
group (online supplemental eFigure 3).

Safety

Sixty-nine SAEs occurred in 37 (44%) patients in the rituximab
and 105 in 48 (56%) in the azathioprine groups (table 2). There
was no difference in time to first SAE between groups (online
supplemental eFigure 4). Nineteen (22%) patients in the ritux-
imab and 31 (36%) patients in the azathioprine groups experi-
enced at least one SAE during the treatment period. Nineteen
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Table 2  Adverse events according to treatment regimen in the RITAZAREM trial

Total Rituximab Azathioprine Not randomised
(N=188) (N=85) (N=85) (N=18)

Number (%) of patients with a serious adverse event 92 (49%) 37 (44%) 48 (56%) 7 (39%)

Number (%) of patients with a serious infection 39 (21%) 15 (18%) 19 (22%) 5 (28%)

Number (%) of patients with a non-serious infection 119 (63%) 54 (64%) 62 (73%) 3 (17%)

Number (%) of patients with plasma IgG<5g/L 66 (35%) 36 (42%) 26 (31%) 4 (22%)

Number (%) of patients with plasma IgG<3 g/L 17 (9%) 8 (9%) 6 (7%) 3 (17%)

severe infections occurred in 15 (18%) patients in the ritux-
imab and 27 in 19 (22%) patients in the azathioprine groups
(online supplemental eTable 3). One-hundred and ninety-seven
and 207 non-severe infections occurred in 54 (64%) and 62
(73%) patients in the rituximab and azathioprine groups, respec-
tively. One case of progressive multifocal leukoencephalopathy
occurred after the induction period in a patient not randomised
into the maintenance phase of the trial. Thirty-six (42%) patients
in the rituximab group had a plasma IgG level <5g/L at some
point during the trial and 8 (9%) had a plasma IgG level <3 g/L
compared with 26 (31%) and 6 (7%) patients in the azathioprine
group. A lower plasma IgG level at baseline (OR 0.52 baseline
IgG; 95%CI 0.40 to 0.65, p<0.001) and high-dose gluco-
corticoids during induction (OR 8.6; 95%CI 3.02 to 27.58,
p<0.001) were associated with the development of hypogam-
maglobulinaemia (table 3). One patient, from the rituximab
group, received intravenous immunoglobulin during the trial for
treatment of hypogammaglobulinaemia and repeated infections.
Eleven patients developed a new malignancy during the trial:
five in the rituximab (skin (2), prostate (1), pancreas (1), oesoph-
agus (1)) and six in the azathioprine groups (skin (5), pancreas
(1)). Four patients died during the trial; three in the rituximab
(infection (1), malignancy (1), other (1)) and one in the azathio-
prine groups (malignancy).

DISCUSSION

This international, randomised, controlled trial demonstrated
that rituximab was superior to azathioprine for prevention of
disease relapse in patients with AAV with a prior history of
relapse, following reinduction of remission with rituximab and
glucocorticoids, and there was lower average glucocorticoid
exposure in the rituximab group.

Table 3 Multivariable model of predictors for the development of
hypogammaglobulinaemia in the RITAZAREM trial

Variable OR 95%Cl P value
Maintenance treatment (rituximab vs 22 (0.87 t0 5.72) 0.104
azathioprine)

Glucocorticoid induction regimen (1A 8.6 (3.02 to 27.58) <0.001
vs 1B)

ANCA status at enrolment (anti-PR3vs  0.78 (0.27 t0 2.26) 0.639
anti-MPO)

Type of relapse (severe vs non-severe) 2.2 (0.82 t0 6.07) 0.124
Previous rituximab (yes vs no) 1.2 (0.41 t0 3.53) 0.740
Previous cyclophosphamide (yes vs no) 1.1 (0.20 to 6.36) 0.944
Previous rituximab or cyclophosphamide 7.3 (0.57 t0 128.37) 0.144
(yes vs no)

Baseline plasma IgG (g/L)* 0.52 (0.40 to 0.65) <0.001
Intercept 0.013 (0.00 to 0.12) -

Glucocorticoid induction regimen: 1A=1 mg/kg/day starting dose; 1B=0.5 mg/kg/day starting dose.
*Baseline plasma IgG level was centred around the mean value (9.56). The intercept gives an estimate
of the absolute odds for a patient with the mean value of baseline IgG, and the reference levels of the
other binary predictors.

MPO, myeloperoxidase; PR3, proteinase 3.

The MAINRITSAN 1 trial demonstrated the superiority
of rituximab over azathioprine for the prevention of relapse
following induction of remission with cyclophosphamide in a
study population with predominantly newly diagnosed AAV
patients. The higher relapse rate found in this trial compared
with the MAINRITSAN 1 trial reflects differences in patient
populations and trial design.'' RITAZAREM recruited patients
at relapse, which is associated with a higher subsequent relapse
risk. Both major and minor relapses were reported as part of
the primary endpoint of relapse-free survival in RITAZAREM,
reflecting the importance of minor relapses in cumulative treat-
ment exposure, and the follow-up period was longer, at 48
months. The cumulative rituximab dose during the maintenance
phase, 5000 mg, was double that used in MAINRITSAN, yet
relapses were still seen in 15% of the rituximab group during
treatment, identifying a subset of patients with disease refractory
to higher dose rituximab. The lower relapse risk in those with
major BVAS/WG items at enrolment is consistent with previous
observations of lower relapse risk with worse renal vasculitis.'®
Furthermore, after discontinuation of therapy, relapses were
frequent in both groups indicating that the benefit of rituximab,
even at a high dose, was not sustained beyond the treatment
period.

SAEs and infections were common, consistent with previous
studies in AAV, and there were no new safety signals for these
medications in this population. Hypogammaglobulinaemia,
secondary immunodeficiency and impaired vaccine responses,
is a concern with use of repeated doses of rituximab. Although
median plasma IgG levels were stable in both the rituximab
and azathioprine groups across the trial, 42% of patients in the
rituximab group and 31% in the azathioprine group developed
a plasma IgG level <§5g/L; however, it should be noted that
all patients had received rituximab induction at trial entry. In
RITAZAREM, higher glucocorticoid exposure and lower base-
line plasma IgG levels were associated with the development
of hypogammaglobulinaemia, a finding consistent with a prior
reports.'” ¥ In the context of the COVID-19 pandemic, poorer
vaccine responses, both in term of absolute antibody titres and
neutralising capacity, when compared with non-B cell depleting
immunosuppressive agents, have been observed in several
cohorts despite booster vaccine doses and are important consid-
eration when making therapeutic decisions.?*2°

The strengths of this study include this being the largest
cohort of patients with relapsing AAV recruited into a clinical
trial, centralised randomisation and recruitment from 29 centres
across four continents, minimising centre or regional bias. The
study had low rates of treatment crossover and a long period
of follow-up after trial medications were discontinued, a design
aimed at detecting the prolonged effects or safety issues of the
interventions.

The study was limited by use of open-label trial medication,
but potential impact on trial end-points was counterbalanced
by a blinded adjudication end-point committee. Extended use
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of glucocorticoids was employed due to their known impact on
relapse risk and the inclusion of a population at high risk of
relapse, but their value could not be assessed and there remains a
need to minimise glucocorticoids among patients with relapsing
disease who have already accrued considerable exposure to
glucocorticoids.”” Prior immunosuppressive exposure may have
potentially confounded the results, but exposures were compa-
rable across the treatment groups.

In conclusion, the results of the RITAZAREM trial show
that repeat-dose rituximab is more effective than azathioprine
for prevention of relapse for patients with AAV with relapsing
disease induced with rituximab and glucocorticoids. These data
extend previous reports on the efficacy of rituximab for induc-
tion of remission for relapsing disease and confirms the place of
rituximab as the standard of care for maintenance therapy. The
results should also prompt further reductions in glucocorticoid
exposure for AAV.*® Despite a higher dose rituximab regimen
than previously studied, relapses still occurred, and this, together
with the increased risk of relapse after stopping rituximab, and
the associated safety risks, illustrate the need for newer ther-
apeutic agents for AAV. No new safety signals were seen with
rituximab, and infections and hypogammaglobulinaemia
remaining common problems in this patient population. Future
treatment strategies for AAV may necessitate a more individual-
ised approach, taking into account the risk of relapse balanced
against the risk of adverse events with extended treatment.”’
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