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In 1982, Davies and colleagues report-
ed on their observation of cytoplasmic
staining antibodies in 8 patients with
segmental necrotizing glomeruloneph-
ritis (1). The significance of these anti-
neutrophil  cytoplasmic antibodies
(ANCA) became evident when van der
Woude and associates reported that an-
tibodies reacting with the cytoplasm of
ethanol-fixed granulocytes and mono-
cytes were associated with Wegener’s
granulomatosis (WG) and found a cor-
relation between antibody titers and
disease activity (2). This and subse-
quent studies lead to the question as to
whether changesin ANCAIlevels could
be used to predict relapses and guide
treatment.

The theoretic rationale for why it might
be attractive to use ANCA in guiding
treatment is based upon intervening
with a hypothesized sequence of
events. If increased levels reliably pre-
dicted relapse, a rise in ANCA could
prompt medical intervention, thereby
averting relapse and preventing disease
related morbidity or mortality. The lim-
itation of this argument though, is that
treatment in and of itself can also cause
morbidity and mortality. Because of
this concern, when considering whe-
ther ANCA should be used to guide
treatment, physicians must carefully
consider whether thereis sufficient sci-
entific evidence to support that the ben-
efits of basing treatment solely on a
change in ANCA outweigh the poten-
tial risks.

What istherisk of using ANCA
asthe sole basisfor initiating or
increasing therapy?

In the absence of clinical disease activ-
ity, the difficulty with basing treatment
solely on arisein ANCA is the poten-
tial for some patients who might not
have gone onto relapse, to receive
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unnecessary medications. Cyclophos-
phamide (CY C) can effectively induce
remission of active WG but at the risk
of substantial toxicity. In a long-term
study of patients who were treated with
prednisone and dailly CYC given for
one year past remission, 42% experi-
enced serious morbidity solely as a
result of their treatment (3). CYC can
result in acute adverse events such as
bone marrow suppression and bladder
injury as well as long-term complica-
tions including infertility, myelodys-
plasia, and transitional cell carcinoma
of the bladder (4). These collective tox-
icities are of concern not only because
of the risks that they pose, but also be-
cause they may preclude further use of
CY C or other cytotoxic medications.
The investigation of non-CYC treat-
ment options to induce or maintain re-
mission has steadily increased. Metho-
trexate (MTX) (5) and azathioprine
(AZA) (6) have been successfully uti-
lized for remission maintenance and
MTX has the ability to induce remis-
sion of non-severe disease (7). While
less toxic overal than CYC, these ag-
entsare not risk free and can both cause
bone marrow suppression. MTX can be
associated with pneumonitis and hepat-
ic fibrosis while severe allergic reac-
tions and the potential for lymphoid
malignancies may rarely occur with
AZA. Glucocorticoids remain a key
component of all therapeutic regimens
in WG and possess a broad toxicity
profile.

All of the therapies used in WG are
immunosuppressive and can lead to
life-threatening infections from bacte-
rial and opportunistic pathogens. In dif-
ferent therapeutic series, infections
have been reported to occur in 10-70%
of patients (3, 5-10). In along-term sur-
vival study of WG patients from the
American College of Rheumatology
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(ACR) Classification Criteria cohort,
Matteson and colleagues found infec-
tion to be the number one cause of
death responsible for 29% of patient
fatalities (11). Prophylaxis against
Pneumocystis carinii pneumonia can
eliminate the risk from this specific
organism, but other bacterial, viral,
fungal, and mycobacterial infections
remain important threats to patient
health.

What isthe evidence for making

treatment decisions based solely

onarisein ANCA?

In considering the evidence as to whe-

ther treatment based upon ANCAalone

justifies the risk of treatment-associat-

ed toxicities, 5 questions should be ask-

ed:

— Are assays for the measurement of
ANCAuniformly reliable?

— lIsarisein ANCAalways associated
with relapse?

— Does arise in ANCA immediately
precede relapse?

— Has preemptive treatment been
proven to reduce relapses?

— Does preemptive treatment offer the
best way to avoid serious conse-
quences?

Are assays for the measurement

of ANCA uniformly reliable?

Testing for ANCA in clinical laborato-
ries can be performed by two methods
1) indirect immunofluorescence (I1F)
of ethanol fixed neutrophils that is
manually interpreted and when positive
yields a titered cytoplasmic staining
ANCA (cANCA) or aperinuclear stain-
ing ANCA (pANCA); 2) target antigen
specific enzyme linked immunosorbent
assay (ELISA) testing performed by
automated machine yielding a numeric
value for the level of antibodies to pro-
teinase 3 (PR3) or myeloperoxidase
(MPO).

The accuracy and reliability of these
assays has been examined in a number
of different ways. The EC/BCR Project
for ANCA Standardization represented
an International collaborative effort
with the aim to develop and standard-
ize methods of ANCA testing (12).
This project demonstrated that by IIF,
ANCA titers could not be compared

between different laboratories (13).
With regards to target antigen specific
testing, while standardization was pos-
sible, there remained a coefficient of
variation of up to 20-34% between cen-
ters (13). A study of 5 commercia
ELISA kits by Pollock and colleagues
found a wide variation of sensitivity
and specificity between different as-
says (14). Similar findings were ob-
served by Csernok and associates, who
examined 11 commercial ELISA kits
(15). This variability complicates any
interpretation of sequential ANCA re-
sults and must raise questions as to the
reliability and utility of ANCA as a
clinical tool for serial assessment.

Isarisein ANCA always associated
with relapse ?

A critical question asked by clinicians
is whether a rise in ANCA can occur
without a subsequent relapse. Booms-
ma and colleagues conducted a pros-
pective study over atwo year period in
which 100 patients with WG were fol-
lowed serially with a clinical evalua-
tion every 3 months and an ANCA de-
termination every 2 months by both
PR3 target antigen specific ELISAtest-
ing and IIF (16). Of the 85 patients
with PR3-ANCA, the level rose in 38
of whom 29% did not go on to relapse
at all. This disparity was even more
pronounced with IIF, where a relapse

did not occur in 43% of patients who
had arisein CANCAtiter. Multiple oth-
er series have similarly found that 8-
44% of patients did not go onto relapse
following a rise in ANCA (5,17-22)

(Fig. 1).

Doesarisein ANCAimmediately
precederelapse?

The temporal relationship between a
rise and ANCA and relapse is aso
important. A rise in ANCAtiter that oc-
curs concurrently with relapse is super-
fluous since clinical evidence will con-
firm the presence of active disease. A
risein ANCA that precedes relapse by
many months also is not helpful be-
cause unnecessary treatment for addi-
tional time can increase medication
risk. Therefore, the only time that arise
in ANCA could be helpful would be if
it were to reproducibly occur immedi-
ately prior to the time of clinical dis-
ease activity.

From the study by Boomsma and col-
leagues, a Kaplan Meler analysis dem-
onstrated that at 12 months, 50% of
those who had arise in ANCA by IIF
remained disease free (16). In studies
that have examined this tempora rela
tionship exclusively in relapsing pa
tients who had arise in ANCA, it was
observed that the mgjority of ANCA
rises occurred concurrently with clini-
cal evidence of active disease or at a

: Parcent with ANCA Rise
First Author (reference}  Technique who Did Not
go onto relapse

Kerr (17) IIF 44%
Kyndt {(18) F 43%

ELISA 41%
Langford (5) IIF 39%
Chan (19) IIF 35%
Cohen Tervaert (22) |IIF 18%
Egner (20) IIF 25%
Gisslen (21) ELISA 8%

Capture 17%

lIF=indirect immuncfiuorescence; ELISA=enzyme (Inked Immunosorbent asaay

Fig. 1. The frequency of clinica relapse following
studies.

arisein titer of ANCA as reported by different
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timepoint many months in advance of
the relapse (17-19, 22-25) (Fig. 2).
These data suggest that even when a
rise in ANCA is associated with re-
lapse, it isonly in aminority of patients
that this rise will occur immediately
prior to clinical evidence of active dis-
ease.

Has preemptive treatment been
proven to reducerelapses?

To date, two studies have directly ex-
amined the use of preemptive treatment
based upon a rise in ANCA (22,26).
While both of these series provided im-
portant insights, each of them enrolled
20 patients or less which would be of
insufficient size to statistically prove
that preemptive treatment can reduce
relapse, morbidity, or mortality. Anoth-
er important observation from one of
these studies was the finding that even
in the setting where preemptive treat-
ment was applied, relapses still occur-
red (26). Therefore, it must be ques-
tioned as to whether preemptive treat-
ment based on ANCAalone effectively
achieves the goal of relapse prevention
inall cases.

Does preemptive treatment

offer the best way to avoid serious
consequences?

The hope of avoiding serious conse-
guences remains a key component of
the rationale for using ANCA to guide

treatment. How best to minimize seri-
0US consequences remains an impor-
tant issue but one that is difficult to stu-
dy in a standardized manner. Morbidi-
ty and mortality in patients with WG
can occur for several reasons: acute tis-
sue injury from active WG or treat-
ment, permanent organ dysfunction
from previous WG, complications of
therapy that may develop after months
or years, and events occurring totally
independent of the disease or its man-
agement.

Clinical monitoring with regular physi-
cian visits, laboratories, and radio-
graphs plays a critical role in prevent-
ing or detecting acute injury from WG
or its treatment (10). The frequency of
such monitoring and the types of test-
ing required are based upon the
patient’s recent disease status and the
medications that they are receiving. Al-
though it remains an unanswered ques-
tion as to whether regular clinical mon-
itoring can reduce the overall risk of
morbidity and mortality more effec-
tively than the use of preemptive
ANCA, it provides important advan-
tages. By detecting disease activity at
an early point, clinical monitoring can
in many instances minimize the poten-
tial for relapse related disease conse-
guences while eliminating the use of
unnecessary treatment for those who
would not have gone onto relapse.
Permanent organ damage can occur as

>12months | 612months | Bmonths |  Post |
|
First author (reference) Percentage of pafients with rise in ANCA that relapsed
within the illustrated time period
Kemr (17) 24 76
Kyndt (18) 20 (ELISA) 80
50 {IIF) 50
Girard {23) 18 17 67
Peterssen (25) 16 17 &7
Cohen Tervaert (22) | 33 67
Chan {18) 46 45
Jayne (24) 72 22 6

Fig. 2. In relapsing patients, examination of the temporal relationship between rise in ANCAtiter and
demonstration of clinical disease activity as reported by different studies.
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a consequence of WG or from drug
toxicity. The issue of damage has been
actively explored by investigators from
the United Kingdom who developed
the Vasculitis Damage Index (VDI)
(27). Using the VDI, Exley and col-
leagues demonstrated that significant
damage occurred within 6 months of
presentation and that treatment related
damage occurred late (28). A similar
pattern was observed in a randomized
trial involving 155 patients that exam-
ined the use of AZA for remission
maintenance (6). At the time of initial
disease presentation, most patients
aready had damage as a result of their
disease and by the 18 month study end-
point, the VDI score had increased. In
their discussion, the authors comment
that damage increased during the tria
despite control of disease activity re-
flecting the consequences of vasculitic
inflammation and of adverse events.
These findings underscore the potential
for damage to have aready occurred by
the time of diagnosis as well as the ab-
ility for treatment to be associated with
permanent sequelae.

Summary

WG can be associated with serious
consequences that can occur as a result
of active disease or from the side
effects of treatment. If the medications
used to treat WG were safe, the risk of
exposing even a significant proportion
of individuals to unwarranted treatment
might be a reasonable approach in light
of the nature of the disease process. In
the setting of toxic medications though,
the use of preemptive treatment based
on ANCA aone and the potentia for
unnecessary exposure to side effects
cannot be justified in the absence of
compelling evidence. Unfortunately,
the medical literature does not support
that the benefits of preemptive treat-
ment determined by ANCA outweigh
therisks. To treat solely on the basis of
ANCA potentially exposes an unac-
ceptably high number of patientsto the
toxicities of treatment that they would
not have needed. It is for these reasons
that treatment decisions in WG should
not be based on ANCA aone in the
absence of clinical evidence of disease
activity.
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