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Introduction
The vasculitides include a broad spectrum of disorders
that span a clinical spectrum from benign, self-limited
disease to fulminant conditions that are fatal in the ab-
sence of therapy. Whereas the large-vessel vasculitides
consist of 2 principal disorders, giant cell arteritis and
Takayasu arteritis, the medium- and small-vessel vasculit-
ides are much more diverse, including multiple diseases
that can affect nearly every organ system. This article is the
second of a 2-part series that focuses on the challenges
faced by clinicians who care for patients with vasculitis.
The first article in this series discussed the large-vessel
vasculitides (1). The present article will examine the me-
dium- and small-vessel vasculitides, reviewing the recent
literature for insights regarding their epidemiology, patho-
genesis, and treatment.

Epidemiology

Is systemic vasculitis becoming more common? Re-
cently, several reports have suggested that vasculitis is
becoming more common (2,3). Whether these reports sim-
ply reflect an increased rate of recognition by clinicians is
unclear (4). Watts et al (5) addressed this question by
examining the incidence of the antineutrophil cytoplasmic
antibody (ANCA)–associated vasculitides (AAV) in Nor-
folk, England, a demographically stable population of
430,000 adults. Data were collected prospectively between
1989 and 2003 at the Norfolk and Norwich University
Hospital, the only referral center within this geographic
area (6). The overall annual incidence of systemic vascu-
litis in this population was 19.9 cases per million (95%
confidence interval [95% CI] 15.6–24.9). The incidence
during the first 5-year period examined (1989–1993) was

20.3 cases per million (95% CI 14.6–27.2), and the inci-
dence during the last 5-year period examined (1999–2003)
was 17.1 cases per million (95% CI 12.1–23.5). Although
the investigators did note a steady decline in the incidence
of rheumatoid vasculitis, no significant changes in the
incidence of Wegener’s granulomatosis (WG), Churg-
Strauss syndrome (CSS), or microscopic polyangiitis
(MPA) were observed over the studied 15-year period.

A second study, conducted in northern Germany,
reached similar conclusions. Reinhold-Keller et al (7) pro-
spectively investigated a population of 2.8 million indi-
viduals for 5 years for new diagnoses of primary systemic
vasculitis, including AAV. In that study, 642 incident
cases of primary systemic vasculitis yielded an overall
incidence of 54 cases per million (95% CI 39–68), some-
what higher than the incidence reported from Norwich (7).
In 1999, the reported incidence of primary systemic vas-
culitis was 48 cases per million (95% CI 34–61). In 2002
(the final year of observation), the incidence had decreased
to 42 cases per million (95% CI 31–52).

Both the British study and the German study were pop-
ulation based and relied on similar assumptions regarding
population stability. Both capitalized on patterns of health
care utilization that permitted the capture of the majority
of relevant cases. Data from both groups supported the
thesis that the incidence of primary systemic vasculitis has
not increased during the recent past. In fact, both studies
demonstrated a slight (albeit not significant) decrease in
the incidence of systemic vasculitis over the periods
studied.

Does rheumatoid vasculitis still exist? Over the past
decade, the treatment paradigm for rheumatoid arthritis
(RA) has favored early, aggressive therapy using potent
immunomodulatory drugs to prevent joint destruction (8).
This new paradigm has led to the hope that the most
severe RA manifestations, particularly rheumatoid vascu-
litis, might in time disappear altogether (9). Two different
groups have examined this question recently, reaching
disparate conclusions.

As part of the Rochester Epidemiology Project, Turesson
et al (10) analyzed all incident cases of RA (n � 609) in
Olmsted County, Minnesota, from 1955 to 1994. Overall,
20 (3.1%) of the identified patients with RA developed
rheumatoid vasculitis, defined as major cutaneous vascu-
litis or vasculitis-related neuropathy. The cumulative 10-
year incidence rate for rheumatoid vasculitis was 2.1%
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during the first decade (1955–1964) and 4.3% in the last
decade studied (1985–1994), but the difference between
these figures was not statistically significant (P � 0.72).

In another study, Watts et al (11) analyzed all incident
cases of rheumatoid vasculitis in Norwich, England, be-
tween 1988 and 2002. A total of 51 cases were identified
during this period, for an overall annual incidence of 7.9
cases per million. During the first 5-year period examined
(1988–1992), the mean annual incidence was 11.6 cases
per million. In contrast, during the last 5 years examined
(1998–2002), the mean annual incidence declined to 3.6
cases per million (Figure 1).

Methodologic differences make these 2 studies difficult

to compare directly. The Rochester Epidemiology Project
represents a population of 124,000 subjects with �40 years
of followup. The prospective registry maintained by the
Norfolk and Norwich University Hospital represents a
population of �400,000 subjects but has existed only since
1988, and may have less complete data capture than the
Rochester cohort. Unfortunately, neither study captured
the full potential impact of tumor necrosis factor (TNF)
inhibitors on the epidemiology of rheumatoid vasculitis.

Pathogenesis

Do leukotriene inhibitors cause Churg-Strauss syn-
drome? In 1998, Wechsler et al (12) reported a case series
of 8 patients with glucocorticoid-dependent asthma who
had been treated with zafirlukast, and subsequently devel-
oped a syndrome characterized by eosinophilia, pulmo-
nary infiltrates, and cardiomyopathy consistent with CSS
(Figure 2). Numerous subsequent reports have linked the
use of leukotriene inhibitors with the onset of CSS (13),
leading many clinicians to believe that the use of leuko-
triene antagonists is contraindicated in patients with this
diagnosis.

This hypothesis was examined by Keogh and Specks
(14), who reviewed 91 patients with CSS treated at the
Mayo Clinic. Of these patients, 23 had received leuko-
triene receptor antagonists: 16 prior to diagnosis and 6
during clinical remission. The median interval between
the onset of asthma and the development of vasculitis (4
years) did not differ according to leukotriene antagonist
exposure history. Of the 6 patients with known CSS diag-
noses, 4 remained in remission despite the use of leuko-
triene receptor antagonists. The other 2 patients experi-
enced relapses during glucocorticoid tapers.

Figure 1. Incidence of both rheumatoid vasculitis and primary
systemic vasculitis in England, 1989–2002, plotted as a rolling
3-year average. Blue diamonds � systemic rheumatoid vasculitis;
pink squares � primary systemic vasculitis. Reproduced, with
permission, from reference 11.

Figure 2. Pulmonary infiltrates in a patient with Churg-Strauss syndrome (CSS). This
patient was negative for antineutrophil cytoplasmic antibodies (ANCAs), consistent with a
study indicating that patients with CSS who are ANCA negative have a higher likelihood of
parenchymal lung disease and cardiac involvement, but a lower risk of vasculitic
neuropathy.
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Although case reports of CSS associated with leuko-
triene inhibitors in the absence of glucocorticoid tapers
continue to appear in the literature (15), these appear to
represent exceptions to the rule. The data currently avail-
able imply that withholding leukotriene antagonists from
patients with CSS is not warranted.

What is the significance of ANCA among patients with
CSS? Although CSS is often considered to be an ANCA-
associated form of vasculitis, a substantial percentage of
patients with this disease are ANCA negative (16). This
raises the question of whether patients with CSS who are
ANCA positive are phenotypically different from those
who are ANCA negative.

This question was addressed by Sinico et al (17), who
performed a retrospective analysis of 93 patients diag-
nosed with CSS between 1989 and 2004. In that study, 35
patients (37.6%) were ANCA positive. Patients with CSS
who were ANCA positive were significantly more likely to
have disease manifestations associated with small-vessel
vasculitis, including purpura (25.7% versus 6.9%; P �
0.015), pulmonary hemorrhage (20.0% versus 0.0%; P �
0.001), mononeuritis multiplex (51.4% versus 24.1%; P �
0.013), and renal involvement (51.4% versus 12.1%; P �
0.001). Patients who were ANCA negative were signifi-
cantly more likely to have parenchymal lung and cardiac
involvement (34.3% versus 60.3%; P � 0.019 and 5.7%
versus 22.4%; P � 0.042, respectively).

These findings are supported by a recent study by Sablé-
Fourtassou et al (18) that retrospectively analyzed 112
patients with CSS enrolled in clinical trials sponsored by
the French Vasculitis Study Group from 1994 to 2002. In
that study, 43 patients (38%) were ANCA positive.
Whereas ANCA-positive patients were significantly more
likely to have glomerulonephritis and neurologic disease,
ANCA-negative patients were more likely to have cardiac
involvement (Table 1). Furthermore, of the 71 patients
with biopsy-proven CSS, vasculitis was noted more fre-
quently among patients who were ANCA positive (69%

versus 40%; P � 0.01) and had more active disease. How-
ever, in terms of mortality and number of relapses, patient
outcomes did not differ significantly by ANCA status.

From these 2 studies, it is tempting to postulate that CSS
actually represents the confluence of 2 separate phenom-
ena: the first an ANCA-associated process that leads to
vasculitic manifestations (such as glomerulonephritis and
neuropathy), and the second an eosinophil-driven process
that leads to cardiopulmonary manifestations. Overlap be-
tween these phenotypes, however, is common, and the
true significance of ANCA for patients with this syndrome
remains unanswered.

Treatment

Should renal transplantation be postponed in patients
with AAV until the ANCA is negative? In 1999, 11 retro-
spective case series were examined in a pooled analysis
that included a total of 127 patients who underwent renal
transplantation for end-stage renal failure due to AAV
(mean of 11.5 patients per study) (19). The overall percent-
age of patients who flared during variable lengths of fol-
lowup was 17.3%. The mean time from transplantation to
relapse was 31 months. Sixty percent of the disease flares
involved the kidney, and most AAV relapses responded
well to treatment.

Unfortunately, because the identification of patients
with disease relapses after transplantation was incom-
plete, analysis of the relapse rate among patients who were
ANCA positive at the time of transplantation could be
conducted in only 39 (31%) patients. Among the patients
known to have circulating ANCA at the time of transplan-
tation, recurrent disease occurred in 10 patients (25.6%).
This figure is not different from the outcome among pa-
tients who were ANCA negative when they underwent
renal transplantation (P � 0.75 for comparison; raw data
not shown).

In the Collaborative Transplant Study (a registry coordi-
nated by the University of Heidelberg that includes 400

Table 1. Demographics and clinical symptoms of Churg-Strauss syndrome in 112 patients according to their ANCA status
(univariate analysis)*

Parameter
ANCA positive

(n � 43)
ANCA negative

(n � 69)
All patients
(n � 112)

P (univariate
analysis)

Lung 43 (100) 69 (100) 112 (100) 1
Asthma 43 (100) 69 (100) 112 (100) 1
Migratory lung infiltrates 24 (55.8) 49 (71.0) 73 (65.2) 0.10
Pleural effusion 3 (7) 22 (31.9) 25 (22.3) 0.002
Alveolar hemorrhage 3 (7) 5 (7.2) 8 (7.1) 0.96

Neurologic symptoms 36 (83.7) 46 (66.7) 82 (73.2) 0.048
Peripheral neuropathy 36 (83.7) 45 (65.2) 81 (72.3) 0.03
Central nervous system 5 (11.62) 5 (7.2) 10 (8.9) 0.43

Cardiac manifestations 5 (11.6) 34 (49.3) 39 (34.8) � 0.0001
Pericarditis 3 (7) 25 (36.2) 28 (25) 0.0005
Cardiomyopathy 4 (9.3) 23 (33.3) 27 (24.1) 0.004

Renal manifestations 15 (34.9) 3 (4.3) 18 (16.1) � 0.0001
Glomerulonephritis (biopsy proven) 8 (18.6) 0 (0) 8 (7.1) 0.0002
Creatininemia, mean � SD mg/dl 1.07 � 0.52 0.97 � 0.32 1 � 0.41

* Values are the number (percentage) unless otherwise indicated. ANCA � antineutrophil cytoplasmic antibody. Reproduced, with permission, from
ref. 18.
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transplantation centers in 45 countries), 378 patients with
WG received first cadaveric renal transplants between
1985 and 2000 (20). Data on patients followed for a mini-
mum of 10 years indicate 80.0% survival among the pa-
tient cohort (mean age at transplantation 47.2 years) and
65.2% allograft survival. These figures compare favorably
with those associated with other diseases that lead to
end-stage renal failure (21). With regard to risk factors for
disease recurrence, it is likely that immunosuppression
used to prevent allograft rejection forestalls AAV flare, but
benefits of calcineurin inhibitors (cyclosporine, tacroli-
mus) in addition to those of older regimens have been
difficult to demonstrate (20). Finally, the available data do
not suggest any required minimal length of disease quies-
cence before renal transplantation in patients with AAV. A
judicious period of disease control prior to transplantation
seems prudent, but it is difficult to provide firm guidelines
about the specific length of time.

Is there a role for plasma exchange in the treatment of
AAV? The European Union Vasculitis Study Group
(EUVAS) attempted to answer this question with a trial
designed to investigate whether plasma exchange is more
effective than pulse methylprednisolone in leading to di-
alysis independence. All patients enrolled in the trial had
severe renal dysfunction (serum creatinine levels �500
�moles/liter, corresponding to 5.8 mg/dl) (22). Patients
randomized to receive plasma exchange underwent 7 ex-
changes over 2 weeks. Those who were randomized to
pulse methylprednisolone received 1 gm/day intrave-
nously for 3 days. Patients in both groups received back-
ground treatment consisting of daily cyclophosphamide
(CYC; 2.5 mg/kg/day) and prednisolone (60 mg/day).

The investigators randomized 137 patients to receive
either plasma exchange or intravenous methylpred-
nisolone (Figure 3). The results with regard to both mor-
tality and renal survival were sobering. A total of 35 pa-
tients (26%) died during the trial, 23 (17%) during the first

3 months. Among all patients enrolled, only 52% (71 of
137) had independent renal function 12 months after ran-
domization (45% in the methylprednisolone group, 59%
in the plasma exchange group; P � 0.125). Recovery of
renal function was faster among the patients who received
plasma exchange (P � 0.001), but the serum creatinine
levels at the end of the trial were not different between the
2 groups.

Pharmacotherapy

Are short courses of cyclophosphamide effective for the
treatment of AAV? In recent years, a new strategy for the
treatment of AAV has emerged. Patients with AAV are
now frequently treated in 2 phases. During the first phase,
remission is induced by using a limited course of daily
oral CYC. During the second phase, remission is main-
tained by a prolonged course of a less toxic agent, such as
methotrexate (MTX) or AZA (23).

This strategy was examined in CYCAZAREM (Cyclo-
phosphamide or Azathioprine as a Remission therapy for
vasculitis), a prospective, randomized, multicenter study
conducted by the European Vasculitis Study Group (24).
This open-label trial enrolled patients with new diagnoses
of WG or MPA. The remission-induction regimen was a
combination of daily CYC (2 mg/kg/day) and prednisolone
(starting at 1 mg/kg/day) for at least 3 months. Patients
who achieved disease remission were randomized to ei-
ther continuing CYC at a lower dose (1.5 mg/kg/day) or
beginning AZA at 2 mg/kg/day for a total of 12 months.
After randomization, prednisolone was continued at a
fixed dosage of 10 mg/day for the entire 12-month period.
Twelve months after randomization, all patients were
switched to AZA 1.5 mg/kg/day and a fixed dosage of 7.5
mg of prednisolone per day. The overall length of followup
was 18 months.

Remission induction was achieved in 144 (93%) of the
155 patients. These 144 patients were randomized. The
relapse rate at 18 months was not significantly different in
the 2 treatment arms: 16% of the patients in the AZA
group relapsed, compared with 14% of those in the CYC
group (P � 0.65). Ten percent of patients experienced
severe or life-threatening events during the remission in-
duction phase. During the remission maintenance phase,
the occurrence of severe or life-threatening adverse events
did not differ between the CYC- and AZA-treated groups
(10% versus 11%; P � 0.94).

Are TNF inhibitors effective in the treatment of ANCA-
associated vasculitis? The Wegener’s Granulomatosis
Etanercept Trial (WGET) (25) provides strong evidence
that etanercept is not effective in this disease. This trial
was designed to examine the ability of etanercept to main-
tain disease remission during and after the tapering of
conventional immunosuppressive agents (26). In addition
to etanercept or placebo, all patients received standard WG
therapies. Following remission, standard medications
were tapered according to protocol. Eight centers in the US
enrolled 180 patients with WG, and the mean followup for
the overall WGET cohort was 27 months.

Of the 174 patients who could be evaluated for the

Figure 3. Patient survival in a randomized trial of plasma ex-
change (Pl Ex) versus methylprednisolone (MeP) for severe renal
vasculitis. Approximately 25% of patients in both treatment
groups died within 1 year of entering the trial. IV � intravenous.
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primary outcome, 126 (72.4%) achieved sustained remis-
sions, but only 86 (49.4%) maintained this state for the
remainder of the trial. There were no differences between
the etanercept and control groups in the percentage of
patients who achieved sustained remissions (69.7% versus
75.3%; P � 0.39), the percentage who achieved sustained
periods of low disease activity (86.5% versus 90.6%), or
time required to achieve those measures. Disease flares
were common in both groups, with a total of 118 flares in
the etanercept group (23 severe, 95 limited) and 134 in the
control group (25 severe, 109 limited). The relative risk of
disease flare per 100 person-years was 0.89 (P � 0.54).

With regard to adverse events, 50% of the patients over-
all experienced at least 1 severe or life-threatening adverse
event (including 6 deaths). There were no differences be-
tween the etanercept and comparison groups for most
major adverse event categories. It is notable, however, that
6 etanercept-treated patients (versus 0 controls) developed
solid malignancies (P � 0.01) (27). All 6 of the etanercept-
treated patients who developed solid malignancies were
also treated with CYC during WGET. It is possible that the
combination of TNF inhibition and CYC use heightens the
risk of cancer beyond that observed with CYC use alone.

Given the efficacy of etanercept in several other rheu-
matologic diseases, and the rationale for the use of TNF
inhibition in WG, the negative results of WGET are note-
worthy. There may be differences in efficacy among the
various approaches to the inhibition of TNF (28). The
limited data available on the use of infliximab in WG,
however, raise concerning issues, particularly with regard
to the frequency of disseminated infection and relapse
associated with infliximab therapy (29–31).

Do early-generalized AAV patients treated with MTX
fare as well as those treated with CYC? The realization
more than a decade ago (32) that remission may be in-
duced in some patients with WG without CYC was an
important advance in the treatment of vasculitis (33–35).
Some studies, however, noted a high frequency of flares
following initial periods of disease control. Longer fol-
lowup of MTX-treated patients raised the following ques-
tion: Would these patients have fared better if treated
initially with CYC?

This question was examined by de Groot et al (36), who
conducted an unblinded, prospective controlled trial of
100 patients with early-generalized AAV (roughly compa-
rable with the limited groups of patients studied in a
National Institutes of Health [NIH] series [37] and in the
WGET [25]). Patients in the Non-Renal Alternative with
Methotrexate (NORAM) trial were randomized to receive
remission induction therapy with glucocorticoids com-
bined with either MTX or CYC. In both groups, patients’
prednisolone dosage was tapered to 7.5 mg/day by 6
months and discontinued entirely by 12 months of treat-
ment.

At 6 months, the remission rates in both groups were not
statistically different. The remission rate was 89.8% in the
MTX group and 93.5% in the CYC group (P � 0.78).
Relapse within 18 months or earlier, however, was more
frequent among patients whose remissions were induced
with MTX (69.5%) than among the CYC-treated patients

(46.5%; P � 0.02). Moreover, the median cumulative pred-
nisolone dosage in the MTX group was 8.8 gm, consider-
ably higher than the median cumulative dosage of 6.2 gm
in the CYC group (P � 0.001). It is worth noting that most
disease flares in this trial occurred after discontinuation of
immunosuppression (including glucocorticoids).

Remission Maintenance

When should remission maintenance agents be stopped
for patients with AAV? A sizeable minority of patients
achieve prolonged periods of disease-free remissions fol-
lowing courses of conventional induction therapy. In the
NIH longitudinal cohort (37), approximately one-third of
the patients were “cured” after their first course of treat-
ment with daily CYC and glucocorticoids. Unfortunately,
at present we have no means of distinguishing patients
who will require ongoing therapy from those who may do
well off treatment. Some evidence indicates that patients
who remain ANCA negative after therapy are less likely to
flare, although this is not always the case (38).

One point that has emerged from CYCAZAREM (24) is
that among AAV diseases, WG is more likely than MPA to
flare. In that trial, relapse was less common among patients
with MPA (4 [8%] of 52 patients) than among those with
WG (17 [18%] of 92; P � 0.03). No other baseline variables
in that study increased the risk of relapse.

Clinical trials in AAV completed over the past 2 years
have also demonstrated the value of low-dose glucocorti-
coids for remission maintenance in patients with AAV
(24,25,36). In CYCAZAREM, following initially high doses
of prednisolone, patients did not taper off glucocorticoids
entirely. Not surprisingly, the CYCAZAREM investigators
reported a flare rate much lower than those detected in the
WGET (25) and NORAM (36). The prolonged use of low-
dose glucocorticoids in CYCAZAREM is probably the
main reason that fewer disease flares were observed in that
trial.

Prognosis and Outcomes

What are the long-term risks of Buerger’s disease
(thromboangiitis obliterans)? Buerger’s disease typically
affects the extremities, sparing internal organs but leading
to claudication, ischemic ulcers, and digital infarction.
Although the cause of Buerger’s disease is unknown, it is
strongly associated with tobacco use. Complete cessation
of tobacco use is considered an effective treatment strat-
egy, but the long-term risks of Buerger’s disease have not
been studied in detail.

The long-term complications of Buerger’s disease were
addressed by Cooper et al (39), who reviewed the records
of 344 patients diagnosed with Buerger’s disease evaluated
at the Mayo Clinic between 1976 and 1999. A total of 233
of the patients (67.7%) initially considered for this study
were excluded because of the presence of other potential
causes of arterial disease (e.g., trauma, atherosclerosis, di-
abetes). Of the 111 patients with no other cause of arterial
damage, 88 were still alive at the time of the study. The
survivors were surveyed by mail regarding amputations
and nicotine use.
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From time of diagnosis, the risk of amputation was 25%
at 5 years and 38% at 10 years. Cessation of tobacco expo-
sure significantly decreased the risk of amputation. The
amputation rate, 84.3 amputations per 1,000 person-years
for patients who were active smokers, dropped to 30.6
amputations per 1,000 person-years for those who quit
smoking. The increased risk of amputation associated with
Buerger’s disease was eliminated entirely 8 years after
smoking cessation.

Survival among the patients with Buerger’s disease in
this study was significantly lower than the expected sur-
vival based on age- and sex-specific survival rates in the
US (P � 0.001). In contrast to amputation risk, long-term
survival was not significantly improved among patients
who stopped using tobacco products (Figure 4). The
mean � SD age at death among the patients with Buerger’s
disease (regardless of smoking status) was 52.2 � 8.9 years.

Are patients with systemic vasculitis at increased risk
of venous thromboembolism? The systemic vasculitides
are generally described in terms of their pattern of arterial
involvement. It may be important, however, to consider
the presence of venous involvement as well, especially
because the vessel damage incurred by patients with sys-
temic vasculitis might result in increased thromboembolic
risk.

Venous obstruction, in the form of superior and inferior
vena cava occlusion, Budd-Chiari syndrome, and venous
thrombosis, is a known complication of Behçet’s disease
(40,41). Venous thromboembolic disease has also been
reported as a manifestation of Buerger’s disease (42); su-
perficial thrombophlebitis is often the herald lesion in this
disorder (43). One recent study of 36 patients with Buerg-
er’s disease noted that 8 patients (22%) carried the factor V
Leiden mutation (44). Another study of 47 patients with
Buerger’s disease noted that 17 (36%) had detectable lev-
els of anticardiolipin antibodies, and that patients with
anticardiolipin antibodies were at higher risk of amputa-
tion than those without anticardiolipin antibodies (100%
versus 17%; P � 0.003) (45).

Finally, a recent analysis indicated that venous throm-
botic events (VTE) may also be a problem among patients

with WG (46). An analysis of 180 patients in the WGET led
to the observation that 13 (7.2%) had had histories of VTE
prior to enrollment. During the trial, an additional 16
patients developed new episodes of VTE. The incidence of
VTE among patients with WG who had not experienced
VTE before enrollment was 7.0 per 100 person-years (95%
CI 0.63–77.9), 7 times greater than the incidence noted
among patients with systemic lupus erythematosus (46)
(Figure 5). The median time from enrollment to VTE was 2
months, implying that venous thromboembolism may be a
previously unsuspected manifestation of disease flare
among patients with WG.

Summary
The incidence of AAV appears to be stable rather than
increasing, but the incidence of AAV may vary consider-
ably according to geography. In contrast, there are conflict-
ing data about the incidence of rheumatoid vasculitis and
whether it is increasing or decreasing. The impact of bio-
logic agents on the incidence of rheumatoid vasculitis is
not yet clear.

Leukotriene inhibitors do not cause CSS, but may permit
“successful” glucocorticoid tapers that unmask the under-
lying disorder. ANCA status may be helpful in predicting
the clinical phenotype in CSS, but overlapping clinical
features indicate that factors other than ANCA are essen-
tial to the definition of phenotype in that disease.

Renal transplant is appropriate for patients with inactive
WG, regardless of ANCA status. Plasma exchange is a
reasonable intervention for patients with AAV who
present with end-stage or near end-stage renal disease. The

Figure 5. Time to first venous thrombotic event (VTE) among
patients with Wegener’s granulomatosis (WG) versus patients
with systemic lupus erythematosus (SLE). Reproduced, with per-
mission, from ref. 46.

Figure 4. Mortality associated with Buerger’s disease before and
after smoking cessation. Reproduced, with permission, from ref.
39.
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impact of this treatment on long-term renal outcomes is
probably modest, however, and patients who present with
advanced renal dysfunction are at high risk of mortality.

Three- to six-month courses of CYC for remission induc-
tion (followed by treatment with remission maintenance
agents) are as effective as longer courses of CYC for the
treatment of AAV. MTX (plus glucocorticoids) is equally
effective as CYC (plus glucocorticoids) in the induction of
remission for patients with early generalized AAV, but
MTX is associated with a higher risk of disease flare.
Etanercept is not an effective therapy for WG.

Because not all patients with AAV will experience dis-
ease flares following the achievement of remission, the
continuation of remission maintenance agents indefinitely
for all patients is not advised. For patients who demon-
strate a tendency to flare, however, longstanding regimens
for the maintenance of remission may be required. Low-
dose glucocorticoids may be a valuable adjunct to remis-
sion-maintenance regimens.

VTE is an underappreciated complication of WG, and
may be a direct consequence of the disease.

Patients with Buerger’s disease have increased mortal-
ity, whether or not they stop smoking.
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