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Abstract

Objectives. To investigate the predictive value of testing for antineutrophil cytoplasmic

antibodies (ANCA) in 55 patients with systemic Wegener’s granulomatosis (WG) included in
a randomized, prospective trial comparing corticosteroids and oral or pulse cyclophosphamide.
Methods. All 55 patients received corticosteroids. A cyclophosphamide pulse of 0.7 g/m? was
given at the time of diagnosis. After the first pulse, the patients were assigned at random to
receive either pulse or oral cyclophosphamide (2 mg/kg/day), independently of ANCA results.
ANCA were sought using an immunofluorescence assay and an attempt was made to correlate
them with relapse of WG. ANCA were monitored throughout the study.
Results. At the time of diagnosis, ANCA were detected in 48 (87%) patients, with
a cytoplasmic labelling pattern in 44 and a perinuclear pattern in four. ANCA follow-up was
available for 50 patients. ANCA disappeared in 34 patients and persisted in nine. For 79% of the
patients, the clinical course improved with the disappearance of ANCA and deteriorated with
their persistence or increased titre. Among the patients who were initially ANCA-positive,
23 relapses occurred. Relapses were more frequent when ANCA remained positive or
reappeared [13/19 ANCA-positive patients vs 3/29 ANCA-negative patients (P < 0.01)]. Nine
relapses (39%) occurred in patients with persistent ANCA, and ANCA reappearance preceded

relapse in eight (35%). The mean time between inclusion and relapse did not differ between
the patients who became ANCA-negative and those who were persistently ANCA-positive
(14.6 + 13.2 vs 14.4 £+ 8.2 months). The mean time to ANCA disappearance was similar for
the patients who relapsed and those who did not. Corticosteroids and pulse or oral
cyclophosphamide did not significantly modify the time to ANCA disappearance. Throughout

the study, seven patients were ANCA-negative.

Conclusion. Although ANCA positivity was associated with relapse, discordance between
cytoplasmic ANCA and disease activity was not unusual. In the absence of clinical
manifestations, ANCA titres alone can serve as a warning signal but not indicate

whether to adjust or initiate treatment.
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Wegener’s granulomatosis (WQ) is a rare vasculitis with
a prevalence of 3/100 000 in the USA [1]. Kidneys, lungs
and upper and lower respiratory tracts are predom-
inantly involved, with inflammatory lesions typically
including necrosis, granulomatous changes and vascu-
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litis. Despite treatment with steroids in combination
with alkylating agents, relapses occur in half of the
cases. The need for long-term therapy increases the risk
of side-effects and treatment toxicity must be carefully
monitored [2].

Antineutrophil cytoplasmic antibodies (ANCA), dis-
covered in 1985[3], are now considered to be a useful tool
for diagnosis, especially when they have a cytoplasmic
labelling pattern (c-ANCA) and when anti-proteinase
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3 (PR3) antibodies are found in enzyme-linked immuno-
sorbent assay (ELISA) [4], and for the classification
of vasculitides [5]. ANCA are considered by some
authors [6] to be a sensitive marker of disease activity
and remission, and might predict relapse. However,
their role remains controversial [7] and, in the absence
of new studies, ANCA cannot at present be used
as a marker indicating that treatment should begin.
To clarify the prognostic value of ANCA in WG,
we analysed the ANCA test results of patients who
participated in a prospective treatment trial [§].

Patients and methods

Fifty-five patients were included in a prospective,
randomized, multicentre trial comparing steroids and
randomly assigned to treatment with oral or pulse
cyclophosphamide (CY). We previously reported [8] the
results of the therapeutic trial for the first 50 patients
who reached the endpoint. In the present study, we
included five patients who did not reach that endpoint.
Only patients with newly diagnosed systemic WG
were enrolled. Blood samples were drawn within 1 week
after diagnosis and/or prior to treatment initiation. All
patients fulfilled the following inclusion criteria: (i) age
> 15 yr; (i) systemic WG diagnosed clinically based
on the presence of multiorgan involvement [ear, nose
and throat (ENT) and/or lung and/or rapidly progress-
ive glomerulonephritis associated with severe general
symptoms] or monovisceral involvement, representing
a potential risk of severe morbidity or mortality;
(1i1) histopathological evidence of necrotizing granu-
lomatous vasculitis, granulomatous inflammation and
vasculitis, or segmental necrotizing glomerulonephritis.
Clinical, biological and radiological data were col-
lected during the days preceding inclusion. Symptoms
recorded for analysis have been described elsewhere [8§].
Biopsy sites were oriented by clinical symptoms.

Treatment protocol

All patients received the same initial regimen, which
consisted of i.v. methylprednisolone (15 mg/kg body
weight/day) for 3 consecutive days, then oral prednis-
olone (I mg/kg body weight/day). One i.v. pulse of CY
was administered (0.7 g/m?) the day after the last methyl-
prednisolone infusion, i.e. concurrently with the first
day of oral prednisolone. The patients were randomly
assigned to one of the following CY regimens: an i.v.
pulse of CY (0.7 g/m?) administered every 3 weeks,
or daily oral CY (2 mg/kg body weight/day), starting
on day 10 following the initial CY pulse. The steroid
tapering protocol and the adjustment of CY dose as
a function of the neutrophil count and renal function
are detailed elsewhere [§8]. The total duration of CY
treatment was 2 yr.

Evaluation of disease activity

Disease activity was assessed at the time of pulse infu-
sion or at comparable intervals for patients taking CY

orally. After stopping CY, evaluations were mandatory
every 3 months until steroids were stopped, then three
times a year until the closing date of 31 December 1995.
Disease activity was defined by clinical, radiological and
laboratory criteria. The disecase was considered to be in
complete remission when the patient’s general condition
improved, no new manifestations of WG appeared and
the erythrocyte sedimentation rate returned to normal
under treatment. Stabilization or improvement (partial
or total) of renal function and other signs present
initially was also necessary. The disecase was considered
to be in partial remission when clinical and radiological
symptoms were stable or attenuated and laboratory
abnormalities regressed under continued treatment.

Relapses were defined as new major systemic mani-
festations of WG affecting the same or different organ(s)
than initially involved or worsening of the initial
symptoms of the disease. ABCA were tested regularly,
blood samples being drawn at control visits and when
new manifestations occurred. ANCA test results were
not taken into consideration for the adjustment of
treatment or assessment of disease activity.

ANCA

All sera (diluted 1/10) were subjected to an indirect
immunofluorescence assay using a home-made cyto-
centrifuged neutrophil preparation, fixed in ethanol
according to the standard technique proposed by
Wiik [9]. Immunofluorescence assays were performed
every 3 weeks until ANCA disappeared, then regu-
larly at longer intervals. For five patients, ANCA were
not assayed systematically during follow-up. For all
patients, we distinguished between no detectable ANCA
and perinuclear (p-ANCA) or cytoplasmic (c-ANCA)
labelling patterns. When ANCA were positive, sera
were tested by ELISA for anti-myeloperoxidase activ-
ity. When c-ANCA were found, sera were tested by
ELISA for anti-PR3 reactivity. Two assays were used,
one home-made [10] (before 1997) and a commercial
kit (after 1997; Bioadvance, Emerainville, France). The
results of the first assay were verified by the second.
Because their results were not sufficiently reproducible
and because a centralized analysis of all sera was not
available, only the immunofluorescence assays are
reported here.

Statistical analysis

Comparisons were made using the y° test, P < 0.05
being considered significant. Student’s -test was used
to evaluate quantitative characters at the time when
ANCA titres became negative.

Results

At the time of diagnosis

The clinical characteristics of the 55 patients at the
time of inclusion are summarized in Table 1. Their
classification according to ANCA status is given in
Table 2. Abnormal radiological findings were found
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in 43 patients, with masses sometimes excavated in
six cases, nodules and, more rarely, infiltrates, inter-
stitial syndrome or pleuritis. At inclusion, among the
43 patients with at least renal involvement, 28 had
proteinuria, 34 haematuria and 26 both.

Forty-eight (87%) patients were ANCA-positive by
indirect immunoflourescence (44 (91.6%) c-ANCA and
four p-ANCA). Seven patients were ANCA-negative.

Forty-one of the 43 patients presenting with renal
involvement were ANCA-positive (four p-ANCA, 36
c-ANCA, one c- and p-ANCA). Among the four patients
with p-ANCA, one had only kidney involvement, two
had lung and kidney involvement, and one had ENT,
lung and kidney involvement. Seven of the 12 patients
without renal involvement were c-ANCA-positive (not
significant).

TasLe 1. Characteristics and organ system involvement (%) at
randomization of 55 WG patients

Sex (M/F) 33/22
Mean age 534 yr
Kidney (n = 43) 78
Lungs (n = 44) 80
Ear, nose and throat (n = 41) 74
Other organ involvement (n = 38) 69

CY regimen (pulse/oral) 30/25
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Follow-up

At the end of the study, 34 (62%) patients were in
remission, 22 (40%) in complete remission and 12
(22%) in partial remission, and 19 patients had died.
For two patients, we did not have any information
on follow-up. Twenty-nine patients (including two who
were initially ANCA-positive but for whom ANCA
follow-up was insufficient) did not relapse and 19
did (25 relapses; 14 once, four twice and one 3 times).
Three of the four p-ANCA-positive patients and 16 of
the 44 (37%) c-ANCA-positive patients relapsed (NS).

Serial follow-up of ANCA was obtained for 50
patients (43 ANCA-positive and seven ANCA-negative
patients). ANCA follow-up data were available for
23 of the 25 relapses. Figure 1 summarizes ANCA
follow-up according to the occurrence of relapses.
ANCA disappeared in 34 patients and persisted in nine.

ANCA were detected in 13 of the 19 patients who
relapsed (17/23 relapses occurred in ANCA-positive
patients for whom follow-up was available). Among
the 29 patients who did not relapse, three had, from
the onset, persistent ANCA positivity (13/19 vs 3/29;
P < 0.001). ANCA-positive patients had an 18-fold
higher risk of relapse (odds ratio 18; 95% confidence
interval 4-87).

The mean time to ANCA disappearance after entry
into the study did differ significantly between patients

TasLe 2. Clinical status according to the E, L, K classification and ANCA status at randomization

Involvement ANCA + (n=48) c-ANCA (n = 44) p-ANCA (n =4) ANCA—- (n=17)
ELK 25 24 1 1
LE 5 5 2
KE 6 6
KL 8 6 2
L 2 2 1
K 2 1 1 1
E 2
E, ear; L, lung; K, kidney.
ANCA:
n=43
ANCA persnstence ANCA dlsappearance
n=34
v
{9 relapses in 6 patients | {13 patients relapsed |

/\

ANCA reappearance before
arelapse 8 times in 7 patients

ANCA still negative
in 6 patients

Fic. 1. Wegener’s granulomatosis relapses as a function of antineutrophil cytoplasmic antibody (ANCA) evolution. Among the
48 initially ANCA positive patients, sufficient data are available for only 43.
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TasLe 3. Time between ANCA reappearance and relapse in six patients

ANCA reappearance-relapse interval

Patient (months) ANCA status after relapse Remission Follow-up (months)
1 10 Negative Complete 41
2 1 Negative Partial 38
3 2 Fluctuating Partial 23
4 1 Positive Complete 43
5 15 Negative Complete 71
6 3 Positive Complete 51

who relapsed (115.5 + 86.4 days) and those who did not
(82 + 63.4 days).

ANCA disappeared in 17/26 patients receiving pulse
CY and 18/22 treated with oral CY (not significant). The
mean time between the onset of treatment and relapse
was comparable for patients in whom ANCA disap-
peared (14.6 + 13.2 months; n = 14) under treatment
and those in whom they persisted (14.4 + 8.2 months;
n=15). For the ANCA-positive patients treated with
pulse CY and whose ANCA disappeared under treat-
ment, the mean time to ANCA disappearance did not
differ significantly regardless of whether the patient
relapsed (87.5 + 46 and 71 4 48.5 days respectively).
Among the patients taking oral CY and whose ANCA
disappeared under treatment, the mean time to ANCA
disappearance was 199 + 118 days for patients who
relapsed and 87.5 4+ 69.5 in those who did not (not
significant).

Of the seven patients whose ANCA disappeared
during induction treatment and then reappeared before
a relapse, five had received pulse CY and two oral
CY. ANCA cvolution between their reappearance
and disease relapse are presented for six of them in
Table 3.

Among the 43 initially ANCA-positive patients for
whom follow-up data were available, the clinical course
paralleled ANCA evolution for 79% of them; i.e. ANCA
persistence or reappearance accompanied aggravation,
whereas the disappearance of ANCA coincided with
attenuation. Among the patients who were ANCA-
positive at relapse, 31% had persistent ANCA and 37%
experienced reappearance of ANCA before relapse.

During the follow-up of the patients who had been
ANCA-negative before treatment, we never detected
ANCA, despite the occurrence of four relapses.

No difference was found between the ANCA status of
the group of patients who relapsed and/or died (82.3%
ANCA-positive) and those who did not relapse and/or
die (95.2% ANCA-positive).

Discussion

To date, no markers have been clearly identified as
predictive of the occurrence of WG relapses. For many
years, the kinetics of ANCA has been studied under
treatment, but the results obtained remain controversial
and the role of ANCA in patient follow-up has not

been definitively established. The first studies on ANCA
as a potential marker of relapse showed that relapses
were preceded by significant increases in ANCA titres
[11, 12]. For some authors [11-14] these results were
considered sufficient to start early treatment. In another
study, the authors observed that ANCA titres were not
correlated in every case with the progression of WG [7].
In that study, ANCA paralleled disease outcome in 64%
of patients, 9% of the patients had paradoxical changes
between disease activity and the appearance of ANCA,
and 9% had persistently negative ANCA during periods
of active disease.

In the present study, ANCA sensitivity for active
disease was 87% (92% for c-ANCA and 8% for
p-ANCA). Relapses were associated with reappearance
of ANCA in 37% of the patients and persistence in
31%. As shown in Table 3, among six patients initially
ANCA-positive and then ANCA-negative, the time
between ANCA reappearance and relapses for four of
them was 3 months or less, and for the two others it
was 10 and 15 months, demonstrating that ANCA can
be positive for several months before relapse.

We also observed that the time to ANCA disappear-
ance in patients who relapsed was longer for those
who had received oral CY than for those who had
received pulses. Although not significant, this difference
could favour the quicker effectiveness of pulses in the
short term.

Although the evolution of ANCA under treatment
was not correlated with the time to remission or
its duration, ANCA reappeared more frequently in
patients who relapsed than in those who did not. In
addition, the time of occurrence of relapse could not
be predicted. These results confirm that discordance
between c-ANCA and disease activity is not uncommon.
ANCA cannot be considered a predictor of mortality,
as the ANCA status did not differ in patients who
relapsed and/or died. In this series, deaths were attrib-
uted to active vasculitis or infections and not to ANCA
positivity. The mortality rate of our patients was higher
than those reported for other series. It could be attrib-
uted to the method of recruitment used and to infectious
side-effects rather than to a different pattern of clinical
manifestations or age of the patients compared with the
other series [3, 15-17].

Like Kyndt et al. [18], we showed that the percent-
age of patients relapsing was higher for those with per-
sistent ANCA positivity than for those with negative or
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declining ANCA titres. On the other hand, Kyndt ez al.
found that one-third of relapses were preceded or
accompanied by an increase in ANCA titre.

Owing to the very small number of p-ANCA patients,
no conclusions can be drawn concerning this marker for
disease monitoring other than to say that p-ANCA can
be observed in WG with renal involvement.

In conclusion, we would like to emphasize that ANCA
are a marker for monitoring WG and that most patients
with persistent or reappearing ANCA are candid-
ates for relapse. Nevertheless, because the correlation
between relapse and ANCA is too weak and there are
too many major discrepancies, we cannot recommend
ANCA monitoring as a tool for treatment decisions
and adaptation. ANCA are certainly a warning signal
for relapse and their presence indicates that patient
monitoring should be intensified.

Further studies are needed to determine whether
ANCA monitoring can be used to reduce drug
doses more progressively or to maintain the regimen
unchanged when the patient is under therapy.
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