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ABSTRACT

Objective To investigate whether antineutrophil cytoplasm
antibody (ANCA)-negative and myeloperoxidase (MPO)-
ANCA—positive granulomatosis with polyangiitis (GPA)
differ from proteinase-3 (PR3)-ANCA—positive GPA.
Methods Diagnostic characteristics and outcomes of
newly diagnosed French Vasculitis Study Group Registry
patients with ANCA-negative, MPO-ANCA—positive or
PR3-ANCA—positive GPA satisfying American College

of Rheumatology criteria and/or Chapel Hill Conference
Consensus Nomenclature were compared.

Results Among 727 GPA, 62 (8.5%) were ANCA-negative, 119
(16.4%) MPO-ANCA—positive and 546 (75.1%) PR3-ANCA-
positive. ANCA-negative patients had significantly (p<0.05)
more limited disease (17.7% vs 5.8%) and less kidney
involvement (35.5% vs 58.9%) than those PR3-ANCA—positive
or MPO-ANCA—positive, with comparable relapse-free (RFS)
and overall survival (0S). MPO-ANCA—positive versus PR3-
ANCA-positive and ANCA-negative patients were significantly
more often female (52.9% vs 42.1%), older (59.8 vs 51.9
years), with more frequent kidney involvement (65.5% vs
55.2%) and less arthralgias (34.5% vs 55.1%), purpura (8.4%
vs 17.1%) or eye involvement (18.5% vs 28.4%); RFS was
similar but 0S was lower before age adjustment. PR3-positive
patients’ RFS was significantly lower than for ANCA-negative
and MPO-positive groups combined, with OS higher before
age adjustment. PR3-ANCA—positivity independently predicted
relapse for all GPA forms combined but not when comparing
only PR3-ANCA—positive versus MPO-ANCA—positive patients.
Conclusions Based on this large cohort, ANCA-negative
versus ANCA-positive patients more frequently had limited
disease but similar RFS and 0S. MPO-ANCA—positive patients
had similar RFS but lower 0S due to their older age. PR3-
ANCA—positive GPA patients’ RFS was lower than those of

the two other subsets combined but that difference did not
persist when comparing only PR3 versus MPO-ANCA—positive
patients.
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Key messages

What is already known about this subject?

» Evidence suggests that antineutrophil cytoplasm anti-
body (ANCA)-associated vasculitis (AAV) might be better
classified as proteinase-3 (PR3)-positive or myeloperox-
idase (MPQ)-positive AAV than based on their phenotyp-
ic characteristics, but the data remain controversial for
granulomatosis with polyangiitis (GPA).

What does this study add?

» Patients with ANCA-negative GPA more frequently
had limited disease than those ANCA—positive but
relapse-free (RFS) and overall survival (0S) rates
were similar.

» RFS of MPO-ANCA—positive GPA patients was com-
parable to those of patients with PR3-ANCA—positive
and ANCA-negative disease, but their OS rate was
lower because of their older age.

» PR3-ANCA—positive GPA patients’ RFS was lower
than those of the two other subsets combined but
that difference did not persist when comparing only
PR3 versus MPO-ANCA—positive patients.

How might this impact on clinical practice or

further developments?

» These new findings reinforce that ANCA specificity
must systematically be added (as a prefix) to the
phenotype (GPA) but regardless of ANCA status, pa-
tients with GPA retain a high relapse rate.

INTRODUCTION

Antineutrophil cytoplasm antibody (ANCA)-
associated vasculitides (AAVs) are necrotising
vasculitides, predominantly affecting small
vessels and associated with autoantibodies
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directed against neutrophil proteins: proteinase-3 (PR3)
or myeloperoxidase (MPO). The Chapel Hill Confer-
ence Consensus (CHCC) defined granulomatosis with
polyangiitis (GPA) according to clinical and histological
features, including necrotising granulomatous inflamma-
tion, usually involving the upper and lower respiratory
tract, and common necrotising glomerulonephritis and
granulomatous and non-granulomatous extravascular
inflammation.! The European Medicines Agency algo-
rithm was proposed for epidemiological studies to clas-
sify AAVs according to disease types: GPA, microscopic
polyangiitis (MPA) or eosinophilic GPA.? Those patients
identified as having GPA according to the CHCC Nomen-
clature or that algorithm' ? are more likely to relapse than
those with MPA.”" Among Caucasian patients clinically
diagnosed with GPA, 65%-75% are PR3-ANCA—positive,
20%-30% are MPO-ANCA-positive, with the remaining
5% having no detectable ANCA.® However, Chinese and
Japanese GPA patients predominantly express MPO-
ANCA.*?

Accumulating evidence suggests that ANCA specificity
is amajor determinant of AAV presentation and outcomes
and that these clinical syndromes may be better classified
as PR3-positive or MPO-positive AAVs.*® 1% It has been
recommended that ANCA specificity and the phenotype
be used to categorise patients within the AAV spectrum.' *
However, studies on only GPA patients yielded conflicting
results, when evaluating whether ANCA-negative and
MPO-ANCA-positive subsets differ from PR3-ANCA-
positive patients.® * ** '"'7 Based on a German cohort
that included 177 GPA patients, those MPO-ANCA-posi-
tive more frequently had limited disease without severe
organ involvement, especially less kidney involvement
and subglottic stenosis; less frequently required cyclo-
phosphamide or rituximab; and were less likely to relapse
than PR3-ANCA—positive patients.'” In contrast, a pooled
analysis of data from randomised controlled trials that
included 321 GPA patients was unable to demonstrate
major clinical differences between MPO-ANCA-positive
and PR3-ANCA-positive patients.'® Furthermore, with
mean follow-up at 18 months, the relapse risk was more
closely associated with the AAV than ANCA specificity.
Similar results were obtained in a retrospective analysis
of a single-centre cohort of 150 AAVs, with 94 GPA, for
whom relapse-free remission was better predicted by clin-
ical GPA or MPA phenotypes than the ANCA subtype.'”
The limited data available on ANCA-negative and MPO-
ANCA~—positive GPA, and discordant findings concerning
the contributions of AAV and ANCA specificities to the
initial phenotype and relapse risk for GPA patients
prompted further investigations involving larger patient
subsets.

The French Vasculitis Study Group (FVSG) Registry is
a national database of AAV patients, whose clinical and
laboratory information has been collected prospectively
and longitudinally, thereby enabling description of clin-
ical characteristics and long-term outcomes of a large
cohort including GPA."® The data from all GPA patients

entered in this database were extracted and analysed to
determine whether ANCA-negative and MPO-ANCA-
positive  GPA represent a clinically distinct subset—
differing from proteinase-3  (PR3)-ANCA-positive
GPA—with different outcomes within AAV, and whether
ANCA status and specificity should be taken into account
to predict relapse and adapt therapy.

METHODS

Patients

This multicentre analysis was conducted on patients with
newly diagnosed GPA entered prospectively into the
FVSG Registry from 1983 to 2018. This database includes
information from vasculitis patients referred to FVSG
members, those who participated in our network’s trials'?
and whose follow-up was pursued. Investigators from >60
French centres regularly contribute that information.
For study enrolment, patients’ GPA diagnoses had to
meet the 1990 American College of Rheumatology classi-
fication criteria and/or revised CHCC Nomenclature.' %
All diagnoses of patients who fulfilled those criteria were
reassessed independently by two of the authors (XP,
MI) considering their entire clinical histories. All FVSG
Registry patients gave their informed consent. Only
patients entered in the Registry at diagnosis and followed
for 26 months or who died within 6 months of entry were
included. Patients with insufficient information were
excluded.

Definitions

In accordance with EULAR recommendations, the
following definitions were applied®’: remission, the
absence of signs of ‘new/worsening’ disease activity
according to the Birmingham Vasculitis Activity Score
(BVAS=0) version 3%%; and relapse, the reoccurrence or
new appearance of disease activity attributable to active
vasculitis. Limited GPA was defined according to the
revised CHCC Nomenclature and referred particularly to
disease confined to the upper or lower respiratory tract,
or the eye.' Severe GPA was defined as posing an imme-
diateg;hreat to either the patient’s life or vital organ func-
tion.

Data collection and analysis

Demographic, clinical and biological information was
collected on electronic case-report forms at diagnosis
(baseline) and each follow-up visit. Information at
diagnosis and outcomes were compared among ANCA-
negative, MPO-ANCA—positive and PR3-ANCA-positive
GPA patients.

Statistical analyses

Quantitative variables are reported as mean+SD or
median (IQR) and qualitative variables as number
(percentages). Continuous variables were compared with
Student’s t-test or Mann-Whitney U test, and categorical
variables with % test or Fisher’s exact test, as appropriate.
Kaplan-Meier estimations of relapse-free survival (RFS)
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and overall survival (OS) probabilities were compared
using log-rank tests. RFS was calculated from GPA diag-
nosis to relapse, death or end of follow-up, whichever
occurred first. OS was calculated from GPA diagnosis to
death or the last follow-up visit. To identify independent
predictors of RFS or OS, univariable and multivariable
Cox regression analyses assessed potential associations
with patient demographics, clinical, laboratory and ther-
apeutic parameters. Results are expressed as HR and
95% ClIs. A p value <0.05 defined significance. Statistical
analyses were computed with R V.3.2.2 software (R Core
Team, 2015, R Foundation for Statistical Computing,
Vienna, Austria).

Patient and public involvement statement
Patients and the public were not involved in the design,
conduct, reporting or dissemination of this research.

RESULTS

Overall description at diagnosis of FUSG Registry patients
with GPA

The Registry database enrolled 795 patients with new-
onset GPA." For the 727 with complete baseline clinical
details, including ANCA-immunoassay results, median
follow-up was 3.7 (1.8-6.6) years, 62 (8.5%) were ANCA-
negative, 119 (16.4%) MPO-ANCA-positive and 546
(75.1%) PR3-ANCA—positive (table 1). Their RFS and OS
probabilities (table 2) are shown in figure 1A,B according
to ANCA specificity.

Comparison of 62 ANCA-negative versus 665 PR3-ANCA-
positive or MPO-ANCA—positive patients

Histological findings supported GPA diagnosis for 29
(47%) ANCA-negative patients. Among the 33 patients
with no histological support of a GPA diagnosis, 21
had chronic sinusitis, otitis media or mastoiditis for >3
months, 12 had X-ray evidence of fixed pulmonary infil-
trates, nodules or cavitations present for >1 month, seven
had 2+ haematuriaand 2+ proteinuria on urinalysis, and
four had subglottic stenosis, bloody nasal discharge and
crusting for >1 month, or nasal ulceration.” At diagnosis,
ANCA-negative patients had limited disease significantly
more frequently than those PR3-ANCA-positive and
MPO-ANCA-positive combined, less kidney involvement
and peripheral neuropathy resulting in a lower baseline
BVAS (table 1). They significantly less frequently received
intravenous or oral cyclophosphamide induction therapy
or methylprednisolone infusions, and had received a
lower initial glucocorticoid dose. Their RFS and OS rates
did not differ (table 2, figure 2A,B).

Comparison of 119 MPO-ANCA—positive versus 608 PR3-
ANCA-positive or ANCA-negative patients
MPO-ANCA-positive patients versus PR3-ANCA—positive
and ANCA-negative patients combined, were significantly
more often female, older, with more frequent kidney
involvement but less frequent arthralgias, purpura or eye
involvement (table 1). Their mean baseline BVAS and

induction therapies were comparable. Their RFS rate was
similar but OS was lower (table 2, figure 3A,B).

Comparison of 546 PR3-positive versus 181 ANCA-negative or
MPO-positive patients

Patients with PR3-ANCA-positive GPA, compared with
ANCA-negative and MPO-positive patients combined,
were significantly younger at diagnosis, had significantly
less frequent limited GPA, more frequent arthralgias and
purpura. They had significantly received intravenous or
oral cyclophosphamide more frequentlyand higher initial
glucocorticoid dose. Compared with ANCA-negative and
MPO-positive groups, PR3-positive patients’ RFS rate was
lower but their OS rate higher (table 2, figure 4A,B).

Univariable and multivariable predictors of death or relapse
for the entire GPA cohort

Univariable analyses selected only the PR3-ANCA—posi-
tivity as being associated with a higher relapse-risk prob-
ability, which persisted even after adjustment (table 3).
Multivariable analysis retained age and congestive heart
failure as significant and independent predictors of death
and not MPO-ANCA-positivity (table 3).

Univariable and multivariable predictors of death or relapse
for PR3-ANCA or MPO-ANCA-positive GPA patients
Excluding ANCA-negative GPA patients from the analysis,
predictors of death remain unchanged but PR3-ANCA-
positivity was no longer associated with an increased
relapse-risk probability (table 4).

DISCUSSION
Based on data from one of the largest cohorts of GPA
patients, ANCA status was associated with patients’
phenotypes, and ANCA-negativity and MPO-ANCA—posi-
tivity distinguished distinct subsets. ANCA-negative GPA
patients, compared with those ANCA-positive, more
frequently had limited disease but similar RFS and OS
rates. Relapse probability for MPO-ANCA-positive GPA
patients was similar to those of ANCA-negative and PR3-
ANCA-positive patients but their OS was lower because of
their older age. PR3-ANCA—positivity was independently
associated with a higher relapse probability when all
GPA patients were considered but was not retained when
comparing only PR3-ANCA—positive versus MPO-ANCA-
positive subgroups. Thus, there was no appreciable
difference in relapse rate between ANCA-positive GPA
patients based on ANCA type and regardless of ANCA
status, patients with GPA retain a high relapse rate.
Several classification criteria have been proposed to
define syndromes within the AAV spectrum and then
categorise patients accordingly.! * They all relied on
combinations of clinical, radiographic and histological
findings. In practice, they poorly predicted outcomes and
prognoses.” '* Several lines of evidence suggest that classi-
fying patients by ANCA specificity produces more clearly
defined groups than their classification by clinical diag-
nosis (GPA vs MPA).* > However, although demonstrated

Puéchal X, et al. RMD Open 2022;8:2002160. doi:10.1136/rmdopen-2021-002160



(€0] penunuo)
(1/1owrl)
100°0> (SvZl-VZ) 26 L00°0>  (661-82) €L 000> (001-€9) 22 100°0> (LZ1-€/) €6  Uelpsw sulul}eald Wwniss
990 (G29)vie G0'0> (6g9) 82 1000 (5ge) 22 L000>  (6'99) VI¥ Asupry
geo (e 00} (Z1ne 60°0 (81 e 200 (DN sisous}s o10|6ans
850 (1129 620 (I'sh) 8l 81’0 (26)9 vv'0 ('81) vel oedyiyur Bun
6€°0 (272v) eg2 70 (8°28) o¥ €6'0 (eov) g2 190 (2'1v) eoe ss|npou Bun
/606>
gH Jo/pue abeyiiowsey
600 (2g) 1e 0€0 (2 e 9¢'0 (CHNN 9L'0 (8) Jejoane anIsse|y
86'0 (8°21) 26 120 (8°12) 92 20 (€12 k20 (6°21) ogl obeyiiowsey JEj0dAY
2lL0 (1'89) 2.¢ 190 (2'69) €8 120 (2'69) L& Ge0 (2°29) 26¥ BunT
91’0 (eve) cel 8€°0 (e'6l) €2 ov'0 (2721) 1L 2e0 (8°22) 991 SHie)
66°0 (e°g2) 8¢t 160 (222) 12 950 (0'62) 81 ¥9°0 (c'g2) el uonoNJsqo [eseN
€20 (60) g 100 e v G.°0 (0o 90°0 e asou 8|ppes
200 (12 gt 2Lo (Fer) ot G0 (€12 ¥0°0 (6L)8el sixejsid3
G0 (9'68) 912 G0'0 (28) vv S0°0 (8'g2) 91 0L0 (8¢) 922 SISNJO [esEN
710 (e7G9) 2oe 8€'0 (9'6t) 6 zen (8'9v) 62 820 (9°€9) 06€ siuIyy
190 (¥ 1v) 922 0€’0 (1'9¢) ev 950 (eav) 82 i440) (6'0t) 262 snisnuIS
Se0 (18) evv Ge'0 (692) 16 96'0 (062) 67 €50 (1'08) 285 Je0Iy} pue asou ‘e
6€°0 (c92) evl 91’0 (8'2¢€) 6E 0.0 (eve) st 0€0 (1°22) /61 selbleAn
L00'0> (#°99) 80€ 000> Sve) v €20 (gev) L2 L00°0>  (2'19) 9/¢ selbleiypy
syuow ¢
020 (2'9v) 952 ¥6°0 (Svv) €9 80°0 (67¢€) L2 91’0 (€'G¥) 62E  Ulyum B g< ssO| 1yBIop
200 (evv) 2ve ¥0'0 (8'2¢) 6E IS0 (128) €2 600 (8"1¥) ¥0¢ 0,5°8€< 1ona-
990 (18) evv 0.0 (ce8) 66 66°0 (e728) IS €80 (#°1.8) 265 |EIVETS)
G0 (2711 v9 120 v Lt 600 e e 800 (FLL) es VdD aiones
700 (29) 1e G50 (298 1000 VAAVENY 2000 (6'9) 05 VdD pajwI
(@s) ueaw
100°0> (261 91s 100°0> (@L1) 865 6.0 (591) ges L00°0> (€91 €S ‘sieaA ‘sisoubelp je oby
900 (8'1¥) 8ee ¥0°0 (6'29) €9 ¥6°0 (c'av) 82 2800 (6¢v) 61€ S[ewWs) ‘Xos
(VONV 9bg=u (VONV 6LL=u (.VONV-OdIN 29=uU (_VONV SA ,VONV lgl=u onsuejoRIEYD
S pue ,VONV JVONV-€Hd Pue vONV-€Hdd .VONV-OdIN Ppue ,yONV-€dd VONVON -OdW SA . VONV lle49n0
<% -OdIN SA ,VONV SA ,VONV SA _VONV) enjea d -€dd) enjeA d
o -gHd) @njea d -OdI) @njeA d
W Aooads yONY 01 Buipioooe siusiied ydo Asibay dnois) Apnig Silinosep youai4 /zg/ 10 sisoubelp 1e spuswiieal) pue solisuaioeleyd [eojul|d UlBl\ | d|geL
o

Puéchal X, et al. RMD Open 2022;8:6002160. doi:10.1136/rmdopen-2021-002160



panuiuo)

apiweydsoydo|oko

000> (9'08) ovv 020 (e722) 98 L00'0>  (5'99) G¢ 1000> (222 195 snousAe.iu|
sisoubelp
- (e'vv) 2ve - (5vv) € - (89v)6C GE6'0 (9vv) v2e  vdD Buoddns ABojolsiH
(@s)
0L0 (28)8LL 9¢'0 (98) 2’81 000> (1g) eel 1000 (88) 521 uesw ‘sisoubelp 1e SYAL
120 (2'02) Lt 8/°0 (012) g2 G200 (1'8) g 900 (261 € Ayyedounsu eseydued
68°0 (22 s 850 (21e 810 (59 v 810 (62) Lz waeisAs snonau [esUD
0.0 (00¢) ¥91 001 (v'62) g& 650 (8'g2) 9t 6.0 (962) Sle [eo16ojoInaN
00°L 4 V v2°0 (80 L 00'L (0o 2roo (€ v uoneloped
160 (90 ¥¥°0 (WX 160 A3k Y0 (99 I ured [eujwopqy
¥€°0 (e E €570 (7'8) ok 190 (1e) g G50 (S0 : [eunssjulonseD)
70 @ne Ge0 (8°0) | 120 0o 670 (1oL @unjey pesy sansabuo
€€0 (60) Ge'0 (52 ¢ 00} (CHINT ¥€'0 (e SIHPJEo0AN
Geo (8'v) 92 00'L (ev) s 91’0 0o 120 (ev) 1e siypsedUad
86°0 (6'g1) 28 G9'0 (921) 12 (0j74l0} (€12 €50 (8°GL) GLL Jejnosenoipie)
60°0 (6v) L2 2z0 (VA 8%°0 (CHIEN 91’0 (L'v) oe SHIETS
200 (r'o1) L8 2Lo (099 8G°0 (G9) v €10 (e'6) 29 sijue[osidy
080 (1'e) 2 G0 (v s 00°L (A €80 (ee) ve sowleyiydox3
.10 (¢'82) ¥S1 €00 (G81) 2z 8G°0 (9'0¢) 61 100 (8792) G61 oA3
9.0 021 ¥6'0 (z1ne 0€0 (81 e €€0 (2ol ausibuen
66°0 (el 6 050 (099 190 (CHIAN 6v7°0 (9¢) 92 Se|Nd1aI OPAAIT
G000 (6°21) 86 200 (7'8) ol ¥2'0 (26)9 100 (s it eindind
900 (67¢€) 981 LL'0 (¢'g2) oe 2so (22) L1 vL0 (671€) 2ee SNOSUEBINO0ONIA
6.0 (6'9) 2e 8%°0 (CWANS 600 o 0L0 99 ¥ sisAlelp Jo} pesN
120 (268) L2 LLO (r'sv) ¥S 1000 (RN L00'0>  (5'8¢) 082 elnjewseH
710 (879¢) 102 650 (8°28) 5¥ 2000 (La1) ot #00°0 (¢'ge) 95¢ elnueloid
%08<
180 (e cel 600 (L'1e) 28 80°0 (RN G0'0>  (G¥e)8ZL  [9A9] BUIUEBID Ul BSIY
(291) (8'82) J/10wr oG <
120 (€82 L2v/ictk Lo (2'99) v6/ve 0L’0 av/l 900 €95/291 aululyeald wnies
(VONV 9pG=u (VONV 6L1L=u (.VONV-OdIN 29=u (_VONV SA ,VONV lgl=u onsueloeIRY)
pue ,VONV JVONV-€Hd Pue vONV-€dd .VONV-OdIN Ppue ,yONV-€dd VONVON -OdW SA . VONV lle49n0
-OdINl SA ,VONV SA .VONV SA _VONV) @njea d -€td) @njea d
-gHd) enjea d -OdIN) @njeAa d
€O panunuoy | a|qeL

Puéchal X, et al. RMD Open 2022;8:¢002160. doi:10.1136/rmdopen-2021-002160




RMD Open

‘g-aseursloid ‘gHd ‘@sepixoladojpAw ‘OdIN ‘Apogiiue wse|dolfo lydosinauiue ‘YONY

(6'26 01 G°€8) %188

(1’26 01 1'22) %G8

(086 01 0°'S2) %2'S8

(6706 01 6'28) %898

(1D %S6) J1edh-0|

100> (£'96018°L6) %26 1000 (5€6012G/) %6E8 260 (668 019'98) %06 85000 (056 01€°06) %926 (1D %G6) /edh-g
[eAIAINS [[JaAQ
(61201001 %81 (025 01 G°02) %.'2E (c09 01 2°22) %08 (56201271 %P6l (1D %S6) 1eeh-0L
700 (6°0%7 01 2°0€) %¥'GE L0 (2'19010°98) %e Lt 81’0 (L'22018°¢€h) %295 20 (rev o1€9v8) %988 (10 %S6) Jesh-g
[eAININS 98J4-asdejay
(VONV pue  opG=u .yONV-€dd (VONV PpPue 6Li=u YONV-OdIN (.vONV 29=U YONV ON (VONV sA [2Z/=U |[eJdn0
VONV-OdIN VONV-€4d -OdIN pue VONV-OdIN
SA \WONV SA \WONV VONV-£4d SA \WONV
-€4d) enjea d -OdIN) @njeA d SA _WYONV) -e4d) @njea d
anjeA d
Aooads yONY 01 Buipioooe siusired siiibuekjod yum sisorewojnuelb /g/ 10 [BAIANS |[BJOAO PUE [BAIANS dalj-9sdeley g 9|geL
‘g-aseulsjoid ‘gHd ‘esepixosadojpAw ‘OdIN ‘simbueAjod yum sisojewolnuelb ‘ydo ‘Apoqniue wse|doiAo [lydonaunue ‘YONY
*9SIMJIBYI0 palels ssojun (ebejuaslad) Jaquinu se passaldxe ale senjep
€Lo (8°9) 8¥ 050 (679) 2 ¥20 e e 120 (82) 25 sobueyoxs ewse|d
as|nd
990 (1'62) 651 £e0 (82¢) 62 €00 (La1) ot 900 (9°82) 802 auojosiupaidiAyieN
(@s) uesw
2000 (¥°12) 1'6S €00 (0'e2) 0°2s 500 (£62) 205 9000 (0£-09) 09  Aep/Bu ‘piod1000ON|D
120 (86) G5 00' (G26) 9L 600 (5¢p) 85 00 (5°26) 602 SP1021310009N|9
Ge0 (ov) 2z 00't (e s 600 (26)9 €10 (Gy) g€ 8jexaljoylo
66°0 (89) /¢ 090 (7°8) Ok 69°0 81 e 99°0 (69) 05 qewixnyy
500> (9'v) g2 €6°0 (099 1000 (For) Ok 1000 (99) 1y epiweydsoydojoho [0
(VONV obg=u (VvONV 6LL=u (.VONV-OdIN 29=u (LVONV SA ,VONV lgl=u onsueloeIRY)D
pue ,yONV JVONV-€dd PuUe VONV-€dd .VONV-OdIN Pue vONV-€dd VONVON -OdIA SA . VONVY [[=2ETYe)
-OdI\ SA ,WVONV SA ,.VONV SA YONV) @njea d -eHd) enjea d
-gdd) @anjea 4 -OdIN) @njea d

panupuod | a|qeL

Puéchal X, et al. RMD Open 2022;8:6002160. doi:10.1136/rmdopen-2021-002160



8 Vasculitis

p=00058

Figure 1 (A) Relapse-free survival and (B) overall survival
probabilities for the 727 patients with granulomatosis

with polyangiitis according to their ANCA status. ANCA,
antineutrophil cytoplasm antibody; MPO, myeloperoxidase;
PR3, proteinase-3.

when GPA and MPA patients were considered together,
data from observational studies and pooled trials yielded
discordant outcome results for GPA patients according
to ANCA specificity."” '® ** We hypothesised that those
discrepancies could result from too few GPA patients
studied and aimed to clarify those findings by analysing
the data from one of the largest GPA subsets.

Herein, ANCA-negative GPA patients more frequently
had limited GPA and less kidney involvement, thereby
justifying their less aggressive treatments. Very few authors
have investigated this patient subset, which represents
8.5% of our GPA cohort and approximately 5% of GPA
patients described in the literature.® Our observed sex
ratio of ~1 was unable to confirm the significant female
predominance reported, perhaps attributable to chance
in that smaller study.'® However, our results are in line
with lower BVAS, primarily due to the lower likelihood of
kidney involvement in ANCA-negative GPA patients. At
the same time, these findings are consistent with previous
findings suggesting that non-severe or limited GPA is
more frequently ANCA-negative.”” In agreement with
pooled-trial data showing that the ANCA-negative GPA
patients’ relapse rate was similar to those PR3-positive,'’
we found that the ANCA-negative GPA patients’ RFS and

Figure 2 (A) Relapse-free survival and (B) overall survival
probabilities for the 62 ANCA-negative granulomatosis with
polyangiitis patients versus 665 PR3-ANCA-positive and
MPO-ANCA-positive GPA patients. ANCA, antineutrophil
cytoplasm antibody; MPO, myeloperoxidase; PR3,
proteinase-3.

PRAANGA + NCAnegatie

Figure 3 (A) Relapse-free survival and (B) overall survival
probabilities for the 119 ANCA-MPO-positive granulomatosis
with polyangiitis (GPA) patients versus 608 PR3-ANCA-
positive and ANCA-negative GPA patients combined. ANCA,
antineutrophil cytoplasm antibody; MPO, myeloperoxidase;
PR3, proteinase-3.

OS rates were similar to those of PR3- ANCA—positive or
MPO-ANCA-positive GPA subsets. Also, it was recently
reported that the risk of limited-GPA relapse was similar
to that of systemic GPA.?® Our high relapse and mortality
rates for patients with ANCA-negative GPA highlight that
it is not always a benign disease and should be managed
accordingly, with regular follow-up.

FVSG Registry patients with MPO-ANCA-posi-
tive GPA were more often older women, as usually
reported.®® 1 1% OQur results also agree with the classical
10-year age discrepancy between patients with MPO-
ANCA versus PR3-ANCA.* 8 272 Herein, this subset had
significantly less frequent arthralgias, purpura or eye
involvement, consistent with the data from the only
other study that also included >100 MPO-ANCA-positive
GPA patients.” No such significant disease-manifestation
differences were observed in studies with smaller enrol-
ments of MPO-ANCA-positive GPA patients.'® ' * Our
MPO-ANCA-positive GPA patients also had significantly
more frequent kidney involvement (65.5%), unlike
this subset in German and Chinese cohorts.”'* Further
studies are still required to address these discrepan-
cies. Our MPO-positive patients’ RFS rate was similar

pe——

Figure 4 (A) Relapse-free survival and (B) overall survival
probabilities for the 546 PR3-ANCA-positive granulomatosis
with polyangiitis (GPA) patients versus 181 MPO-ANCA-
positive and ANCA-negative GPA patients combined. ANCA,
antineutrophil cytoplasm antibody; MPO, myeloperoxidase;
PR3, proteinase-3.
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to those of ANCA-negative and PR3-positive subgroups,
in accordance with the similar relapse rates observed
across ANCA specificities among GPA patients in several
cohorts.” 117 In addition, in several studies, the relapse
risk was associated more closely with AAV type than ANCA
specificity.'® ' We also found that there was no detect-
able difference in relapse rate between ANCA-positive
GPA patients based on ANCA type. Taken together, those
findings illustrated that GPA patients are at high risk of
relapse, regardless of their ANCA status/specificity at
diagnosis and confirmed that GPA phenotype remains a
major factor associated with the probability of relapse.*°®
In addition, our observed lower OS rate of these older
GPA patients did not remain statistically significant after
adjustment for age at diagnosis, as observed in most
studies.'?*”?!

Our 546 PR3-ANCA-positive GPA patients represent
one of the largest groups yet constituted, with median
follow-up exceeding 3 years, enabling identification of
long-term outcomes with a sufficient level of evidence.'***
Compared with the other subsets, PR3-positive patients’
RFS rate was lower. That finding agrees with accumu-
lating knowledge that PR3-positivity is independently
associated with a higher relapse risk for AAV patients'
and allows us to extend the relapse risk associated with
PR3-postivity to the subgroup of GPA.* '*** Our results
demonstrate that GPA classification and diagnostic
criteria incorporating ANCA-specificity are more useful
than the clinical diagnosis alone to predict relapse and
that PR3-ANCA-—positivity was the sole factor significantly
associated with a higher probability of relapse among
all GPA. GPA patients’ high relapse risk should lead to
appropriate patient education and vigilant monitoring
to assure more favourable clinical outcomes. With the
advent of rituximab as maintenance therapy, the treat-
ment paradigm has changed from managing frequent
relapses on maintenance methotrexate or azathioprine
to adjusting rituximab duration to further limit relapses.*
However, the higher reported risk of severe SARS-CoV-2
infection in rituximab-treated patients may have changed
the risk/benefit of maintenance rituximab approach.
Recommendations for the management of COVID-19
vaccination and prophylaxis in patients receiving ritux-
imab for systemic vasculitis have been proposed.” Since
most of those relapses were minor and rapidly treated,'®
the higher relapse rate of our PR3-ANCA-positive
GPA patients was not associated with shorter long-term
survival, as previously reported.'’*" In contrast, better OS
of PR3-ANCA-—positive patients could be explained by the
fact that MPO-ANCA-positive patients were older and
had poorer renal outcomes, as in most cohorts.* '# 2

Our results add important clarifying information to
the ongoing discussion of the relative contributions of
ANCA specificity, as opposed to AAV clinical diagnosis,
to GPA phenotype and outcomes. They reconcile the
seemingly contradictory literature data and open the way
for more tailored treatment, based not only on the AAV
type but also on ANCA specificity. Current trials already

take this dichotomy into account by stratifying enrolment
according to ANCA specificity” * or even by including
exclusively patients with one ANCA specificity (Clinical-
Trials.gov Identifier: NCT00405860 or NCT03920722 for
MPO-ANCA-positive and NCT03967925 for PR3-ANCA-
positive patients). Our data suggest, even among patients
receiving a clinically based GPA diagnosis, that those PR3-
ANCA-positive are more prone to relapse than those of
the two other subsets combined. Patients with critical
organ damage that could become life-limiting if further
injury occurs (eg, lungs and kidneys) or those at high risk
of relapse, such as those who have previously relapsed or
whose PR3-ANCA test is positive, should receive longer
rituximab maintenance therapy, as already proposed,” *’
and new therapeutic strategies should be evaluated (Clin-
icalTrials.gov Identifier: NCT03967925).

Our study has major strengths. Our Registry collected
the clinical characteristics and long-term outcomes of
patients, originating from several medical specialties,
enabling analysis according to immunoassay results of a
truly representative distribution of different GPA presen-
tations and evolutions. ANCA-negative GPA patients
were also included and we enrolled more than twice
the number of patients reported in each of the previous
studies,*? 71 1% thereby characterising one of the largest
GPA-patient populations ever analysed. All diagnoses
were reassessed independently by two of the authors, who
considered patients’ entire follow-up.

Some limitations also need to be addressed. This
study enrolled patients over a long period, during which
general clinical practices evolved. Very few Asian patients
were enrolled and itis not clear whether our results can be
extrapolated to them. Even though patients had to meet
the 1990 American College of Rheumatology GPA classi-
fication criteria and/or revised CHCC Nomenclature to
be enrolled and were reassessed considering their entire
clinical histories, some patients without documented
evidence of vasculitis in the ANCA-negative subset may
have been misclassified. The analysis was conducted
retrospectively, engendering all the biases inherent
to such a design, including that all relapses occurring
during follow-up may not have been captured. However,
all patient information was entered prospectively into the
FVSG Registry database. Although ANCA-PR3—-positivity
was associated with a higher relapse risk in the multivari-
able analysis of our entire GPA population, that finding
was mitigated in the subgroup analysis restricted to
ANCA-positive patients, perhaps because clinicians may
have already prescribed those patients longer mainte-
nance therapies and the detection of a potential small
difference may require an even larger sample size.

In conclusion, our results finally reconcile the seem-
ingly contradictory data reported in the GPA literature
and support the concept that ANCA specificity enables
identification of distinct GPA subsets with clinical and
prognostic relevance. ANCA-negative GPA patients more
frequently had limited disease but RFS and OS rates
comparable to the other subgroups. MPO-ANCA-—positive
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GPA patients and the other subsets had similar RFS rates,
with their lower OS rate being attributable to their older
age. PR3-ANCA-positive GPA patients’ RFS was lower
than those of the two other subsets combined but that
difference did not persist when comparing only PR3
versus MPO-ANCA~—positive patients and it did not lead
to a lower OS rate. These new findings support adding
ANCA specificity to the phenotype and taking it into
account, along with a history of relapse or damage, when
discussing therapeutic strategies for those patients diag-
nosed with GPA.
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