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Abstract: We addressed the clinical significance of Introduction
antiproteinase 3 (anti-PR3) antibody (Ab) positivity by
reviewing the files of 79 patients whose serum containedhe differential diagnosis of systemic vasculitides
antineutrophil cytoplasmic antibodies with a cytoplasmicremains a challenge given their varied modes of
staining pattern (CANCA) and had been tested for antipresentation and frequently overlapping features [1]. In
PR3 reactivity. Vasculitis was present in most (22/35)this respect, identification of antineutrophil cytoplasmic
cANCA" PR3 patients but in only a few (5/44) antibodies (ANCAs) as a serological marker for
cANCA" PR3 patients, thereby suggesting that anti-vasculitis and unraveling of their subtypes have been
PR3 Ab positivity in cANCA patients is more important breakthroughs [2,3].
indicative of vasculitis than cANCA positivity alone.  Antiproteinase 3 (anti-PR3) antibodies (Ab), a subset
Noteworthy, one-third of cANCAPR3' patients — those  of cytoplasmic (c) ANCAs, are purported to be strikingly
with anti-PR3 Ab titres lower than 100 U/ml — did not associated with Wegener’s granulomatosis (WG) [4], but
suffer from vasculitis. Anti-PR3 reactivity in vasculitis only a few studies [5,6] have specifically addressed the
patients was only weakly associated with Wegener'siiagnostic value of serum anti-PR3 Ab positivity in
granulomatosis (WG), as nine out of 22 CANCRR3  patients with clinically suspected vasculitis, in particular
vasculitis patients (41%) did not fulfil the ACR in cANCA-positive patients. Moreover, while some
classification criteria for WG. There was no correlationstudies have investigated the value of ANCA testing as
between anti-PR3 Ab titres and disease activity at marker of disease activity [7—9], only few data are
diagnosis. However, titres measured when patients wergvailable for anti-PR3 Ab.
in remission were much lower than initial values. Taken We received the files of all cCANCA-positive patients
together, our results indicate that anti-PR3 Ab positivityevaluated at the time of diagnosis in our University
should be interpreted in its clinical context. Hospital over the last 10 years whose serum had been
tested for anti-PR3 specificity. We addressed whether
Keywords: Activity; ANCA; Antiproteinase 3; Serol- anti-PR3 reactivity was specifically associated with
ogy; Vasculitis vasculitis and in particular with WG, and whether anti-
PR3 Ab titres paralleled clinical disease activity.

Patients and Methods
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were defined accordingto the Chapel Hill Consensus

Conferenceon the Nomenclatureof SystemicVasculitis
[10]. Moreover, for classificationpurposes, WG was
definedaccordingto the AmericanCollege of Rheuma-
tology 1990 criteria for the classificationof WG [11].
Disease activity was assessedusing the Vasculitis
Activity Score[12].

Screeningfor the presenceof ANCA was performed
by indirectimmunofluorescere microscopyon cytocen-
trifuged slides of ethanol-fixed human neutrophils,
accordingto the recommendationsf the First Interna-
tional ANCA Workshop[13]. Serial dilutions of sera
weretested(startingat 1/20) anda cANCA titre >1/40
was consideredo be positive. Only typical patternsof
CANCA (fine granular staining of the neutrophil
cytoplasm, especiallyclose to the nucleusand within
the nuclearlobes)were considerecas cANCA”.

Anti-PR3 Ab were detected using a commercial
ELISA kit (VARELISA PR3 ANCA, Elias, Freiburg,
Germany).A cut-off value of 10 U/ml was applied,
accordingto the manufacturer'secommendationandto
our own validation study. Of note, anti-PR3Ab were
never detectedin patientswith perinuclear(p) ANCA
except in a few patients with very high serum
antimyeloperoxidaseib titres (>500 U/ml) and low
anti-PR3titres (<20 U/ml), who were excludedfrom
the analysis.

Results

We identified 79 patients whose serum contained
cANCA and had beentested,by the time of diagnosis,
for anti-PR3 Ab. As shownin Fig. 1, vasculitis was
presentin most (22/35) cANCA™ PR3 patientsbut in
only very few (5/44) cANCA®™ PR3  patients
(p<0. 0001, y° test), suggestinghat anti-PR3positivity
in CANCA" patientsis moreindicative of vasculitisthan
cANCA positivity alone.Most cANCA" PR3 patients
without vasculitissufferedfrom ulcerativecolitis (7/13).
By contrast,within the cANCA™ PR3~ group without
vasculitis (n = 39), diagnoses were much more
heterogeneouand emcompassedumereousnfectious,
inflammatory and neoplastic disorders. In  cANCA*
patients without vasculitis, no correlation was found
betweencANCA titres and hypergammalgbulinaemia
(datanotshown)andtheir CANCA titreswerelowerthan
in the 27 cANCA" patientswith vasculitis(17 out of 27
vasculitis patientshad a cANCA titre >1/160 versus
only 14 out of 52 non-vasculitispatients; p<0.002, 52
test).

Within the subgroupof 35 cANCA™ PR3 patients,
one-thirddid not suffer from vasculitis. Their anti-PR3
Ab titres were however,significantly lower than those
measuredn patientswith vasculitis (Fig. 2). A similar
trendwasobservedor cANCA titres (only five out of 13
non-vasculitis patients had a cANCA titre >1/160
versusl? out of 22 in the vasculitis group; p = 0.02,
%2 test). Somewhaisurprisingly,in view of the claimed
strongassociatiorbetweenanti-PR3Ab and WG, only
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Fig. 1. Subsetsof cANCA" patients, accordingto anti-PR3 Ab
reactivity (PR3, PR3"), the presenceor the absenceof vasculitis
(VASC*, VASC™) and the presenceor the absenceof Wegener's
granulomatosi§WG®*, WG ™). Figuresare the numbersof patients.
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Fig. 2. Anti-PR3Ab titresin cANCA* PR3 patientswith (n=22)and
without (n = 13) vasculitis. Figurescorrespondo anti-PR3ADb titres
measuredat diagnosisMean (4 SD) Ab titreswere228 + 310and
41 + 35U/ml in patientswith andwithout vasculitis,respectively(p
= 0.004,unpairedt-test).A positiveanti-PR3Ab testwasdefinedby a
level >10 U/ml.
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Fig. 3. Evolution of anti-PR3Ab and cANCA titres in 15 cANCA*
PR3 vasculitispatients.Figurescorrespondo mean(+ SEM) anti-
PR3 (solid columns; U/ml) and cANCA (hatchedcolumns; serum
dilution) titres. Patientswere evaluatedat diagnosisimean (+ SD)
VAS: 18 + 8] andduringremission[VAS = 0, by definition]. Results
of patientswho had beentestedmore than once while in remission
were pooled (arithmeticmean;up to six determinationgper patient).
The mean(+ SD) time intervd betweendiagnosisandlastanti-PR3
Ab test performedin remissionwas 23 + 18 months.*p=0.001
versusvaluesmeasuredt diagnosigpairtedt-test);** p<0.005versus
valuesmeasuredit diagnosis(pairedt-test).

13 of the 22 cANCA" PR3 patientswith vasculitis
fulfilled the ACR classification criteria for WG [11]
(Fig.1). The nine remaining patients suffered from
microscopic polyangiitis (n = 3), idiopathic rapidly
progressiveglomerulonephritis(n = 3), classic poly-
arteritis nodosa(n = 2) or giant cell temporalarteritis
(n=1). Themean(+ SD) anti-PR3Ab titre did not differ
betweervasculitispatientswith or without WG (228 +
357 versus267 + 297 U/ml).

We evaluatedwhetheranti-PR3Ab titres correlated
with disease activity in cANCA® PR3 vasculitis
patients At diagnosisno correlationwasfound between
serumandanti-PR3Ab titresandthe VasculitisActivity
Score(VAS) (r = —0.29; n = 17 patientsfor which the
VAS wasavailable)nor betweercANCA titresandVAS
(r = +0.22).Anti-PR3 Ab titres weredeterminedat least
twice in 15 patientswith vasculitis. As indicated in
Fig. 3, asignificantdecreasén anti-PR3Ab andcANCA
titres was observedwhen patientswent into remission
(VAS equalto 0) comparedwith their initial titre. The
retrospectivenature of our analysis,togetherwith the
smallnumberof patientswhorelapsedn = 6; VAS # 0)
during follow-up, did not enableus to evaluatewhether
relapsesvere,or werenot, associatedvith arisein anti-
PR3AD titres.

Discusson

The resultsof the retrospectiveanalysispresentechere
indicate that cANCA" patients without anti-PR3
specificity rarely suffer from vasculitis. On the other
hand, however, although anti-PR3 positivity increases
the diagnostic value of a cANCA test in a patient
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suspectedof vasculitis, one-third of cANCA™ PR3
patients— mainly thosewith low titres of anti-PR3Ab —
did not sufferform vasculitisandshouldthereforenot be
misclassifiedat the bedside.In this respect,it may be
argued that the standard cut-off value for anti-PR3
positivity is too low. If a cut-off value >100 U/ml is
taken into account,insteadof 10 U/ml, only patients
with vasculitis will indeed be consideredas anti-PR3
positive,with howevera considerabldossof sensitivity.

Somewhatsurprisingly, anti-PR3 positivity was not
restricted to patients suffering from WG: nine PR3
vasculitispatients,including somewith very high serum
titres, could not be classifiedas WG accordingto the
ACR classificationcriteria [11]. Although four of them
had mild, aspecific and transient ENT symptoms
(usually one episodeof sinusitis), none had evidence
of upper airway diseasesuggestiveof WG. Whether
additional featuresof WG will appearin thesepatients
during follow-up remains, however, an intriguing
possibility. Owing to the retrospectivenature of our
analysis, the possibility exists that upper airway
involvement and granulomatouslesions may have
occurred unnoticedin some patients. However, most
cANCA" PR3 patients(eventhosewho were asympto-
matic) werescreenedor upperairway diseasdy careful
ENT examination, thereby making this possibility
unlikely. Only a few other casesof anti-PR3 Ab
positivity in non-WG patients have been reportedin
the literature [14,15], notably in individuals with
microscopicpolyangiitis.

The issue whether ANCA testing can be used to
monitor diseaseactivity is controversial,becausesome
studieshave showna correlationbetweenANCA titres
and diseaseactivity [7,8], while othersdid not [9]. Our
datasuggesthatanti-PR3Ab titresdo not correlatewith
VAS at diagnosisbut decreasafter treatmentalthough
the predictivevaluefor relapseof arise in anti-PR3Ab
titres in individual casescould not be demonstrated.

Takentogether,our resultssuggesthat anti-PR3Ab
positivity, althoughindicative of vasculitis, should be
viewed in its clinical contextto avoid misclassification
of patientsandtherebyinappropriatetherapy[16].
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