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Background: The clinical significance of antineutrophil
cytoplasmic antibodies (ANCAs) in the phenotypic expression of
Churg-Strauss syndrome (CSS) is uncertain.
Objective: We sought to investigate the relationship between
ANCA status and the clinical expression of CSS in a case series
derived from the US Food and Drug Administration’s adverse
events database.
Methods: All cases of CSS reported to the US Food and Drug
Administration from 1997 to April 2003 were reviewed.
Information about basic demographics, suspect medication use,
clinical manifestations, histologic findings, ANCA staining
patterns, and the presence of antibodies tomyeloperoxidase (anti-
MPO) or proteinase 3 (anti-PR3) was recorded when available.
Results: There were 93 case reports of CSS with sufficient
documentation, including ANCA status. There were 38 (40.9%)
of 93 cases with positive ANCA results, of which 15 cases
reported a positive ELISA, all of which were positive for anti-
MPO. ANCA negativity was associated with an increased
proportion of cardiac involvement (risk difference [RD], 38.2%;
95% CI, 25.3% to 51.0%), gastrointestinal involvement (RD,
25.5%; 95% CI, 13.9% to 37.0%), pulmonary infiltrates (odds
ratio, 4.9; 95% CI, 1.5-16.2), and the outcome of a life-
threatening event or death (RD, 30.9%; 95% CI, 18.7% to
43.1%) when compared with anti-MPO–positive cases. ANCA
negativity was associated with a decreased proportion of
peripheral neuropathy (odds ratio, 0.3; 95% CI, 0.07-0.9).
Conclusion: These findings support the hypothesis that the
presence or absence of autoantibodies influences the clinical
expression and severity of CSS. (J Allergy Clin Immunol
2012;nnn:nnn-nnn.)
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Churg-Strauss syndrome (CSS) is a rare small-vessel vasculitis
principally arising in patients with a history of asthma, atopic
disease, or both.1,2 The association between autoantibodies di-
rected against neutrophil cytoplasmic antigens (antineutrophil cy-
toplasmic antibodies [ANCAs]) and small-vessel vasculitis was
first described in patients with pauci-immune glomerulonephritis
in 1982.3 The precise role of ANCAs in disease pathogenesis
remains unclear, although there is emerging evidence to suggest
that they might directly initiate an inflammatory response in
patients with small-vessel vasculitis,4-6 encompassing the syn-
dromes ofWegener granulomatosis (WG), microscopic polyangi-
itis (MPA), renal-limited vasculitis, and CSS.

The measurement of ANCA levels for diagnostic purposes is
potentially misleading when requested as part of the assessment
for autoimmune syndromes outside of small-vessel vasculitis.7

Perinuclear antineutrophil cytoplasmic autoantibody (p-ANCA)
and atypical ANCA staining patterns on indirect immunofluores-
cence (IIF) are common findings in patients with systemic lupus
erythematosus, rheumatoid arthritis, and inflammatory bowel dis-
ease,8-11 and the presence of antinuclear antibodies can be mis-
classified as a positive ANCA result.12 International guidelines
recommend that positive ANCA results determined by using IIF
should be verified by using an ELISA because the positive predic-
tive value for small-vessel vasculitis is substantially higher with
autoantibodies to myeloperoxidase (anti-MPO) and proteinase 3
(anti-PR3) than staining patterns determined by using IIF.12-14

In patients with CSS, the presence of ANCAs is highly
variable, with published case series reporting ANCA positivity
in 38% to 78% of patients.15-19 As a result, ANCA studies
might be unreliable in patients with CSS if used for the purpose
of early disease diagnosis. This is in contrast to both WG and
MPA, in which ANCA levels are positive in greater than 90%
of those with active disease.4 In patients with ANCA-positive
1

Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_given name
mailto:richard.beasley@mrinz.ac.nz
http://dx.doi.org/10.1016/j.jaci.2012.05.058


J ALLERGY CLIN IMMUNOL

nnn 2012

2 HEALY ET AL
CSS, p-ANCA is the prevailing staining pattern. In those with a
positive ANCA result on IIF, approximately 70% will have pos-
itive results for anti-MPO, whereas anti-PR3 is less commonly
seen.15,16

Despite the variability in the presence of ANCAs in patients
with CSS, measuring ANCA levels might yield some clinical
value. Two previous case series have observed that the presence or
absence of ANCAs appears to influence the clinical expression of
CSS.16,18 It has been hypothesized that specific organ involve-
ment is related to ANCA status,18 although the statistical power
from these case series to detect associations between ANCA sta-
tus and the clinical expression of CSS was limited by the small
cohort of patients in which ELISAs were performed.

In this study we present a case series of CSS derived from the
Adverse Event Reporting System (AERS) databasemaintained by
the US Food and Drug Administration (FDA). On the basis of
detailed case reports, we were able to investigate the relationship
between ANCA status and the clinical and histologic expression
of CSS.Wewere also able to compare the characteristics observed
in our case series of suspected drug-induced CSS with other case
series in which the development of CSS was unselected.
METHODS
All cases in the FDA’s AERS database of suspected drug-inducedCSSwere

requested fromwhen the conditionwas first coded in 1997 throughApril 2003.

Information from the MedWatch report form was recorded in an electronic

database, with methodology previously described for a related study using

CSS drug surveillance data.20 The FDA MedWatch report form and general

instructions for its completion are presented in Fig E1 in this article’s Online

Repository at www.jacionline.org.
Exclusion criteria for case reports
To select relevant cases, reports were excluded sequentially if theywere not

reported to the FDA by a health professional or were wrongly filed or if an

alternative diagnosis was considered more likely by the reporting physician

and the investigators were in agreement. Cases were also excluded if there

were no details of an individual identifiable event reported, such as a report on

conference proceedings.20
Inclusion criteria for case reports
Each case report was independently reviewed by 2 investigators (B.H. and

S.B.) to ensure it contained sufficient documentation to confirm both the

diagnosis of CSS20 and the ANCA status. Case reports had to meet 1 of the

following 3 criteria, which were performed sequentially, to confirm the diag-

nosis of CSS:

� presence of at least four of the six 1990 American College of Rheuma-

tology Classification criteria for CSS of asthma, chronic sinusitis, sig-

nificant peripheral blood eosinophilia (>10% or 1.5 absolute eosinophil

count [abs]), extravascular eosinophilia on biopsy, migratory pulmo-

nary infiltrates, and peripheral neuropathy21;

� history of asthma and peripheral blood eosinophilia (>10% or 1.5 abs)

and histology consistent with CSS; and

� postmortem findings confirming the diagnosis of CSS.

Cases were then independently reviewed to ascertain the ANCA status for

inclusion in the analysis. Cases of confirmed CSS in which an ANCA result

was documented were included in the case series (see below).
Analysis of cases
Basic details of age and sex were recorded. The suspect medication was

documented as stated by the reporting health professional.20 Clinical
manifestations were recorded individually and then grouped collectively

into specific organ involvement. When atypical disease symptoms were pre-

sent, these were included if they occurred as part of the presentation of CSS

and no alternative cause was apparent. Clinical outcome was coded as death,

a life-threatening event, or a non–life-threatening event by 2 independent

investigators (B.H. and R.S.) by using a standardized review of each case re-

port. A life-threatening event was defined as any severe organ compromise or

systemic collapse in which death would have been imminent if urgent inten-

sive intervention had not been initiated.

Histologic characteristics from biopsies or autopsies were documented

when provided. A biopsy specimen was considered positive if 1 or more of the

3 features of CSS were present, namely vasculitis, an extravascular eosino-

philic infiltrate, or granuloma formation. Bone marrow, nasal, and sinus

biopsies required the presence of vasculitis or granuloma formation for a

positive result because bone marrow was not considered an extravascular site

and because eosinophilic infiltration in the upper respiratory tract is a common

finding in patients with atopic diseases.

Negative ANCA status was defined as the documented absence of ANCA

by using an IIF assay, and this category included cases documenting that

ANCA study results were negative without providing further specification.

Positive ANCA statuswas defined as the documented presence of anti-MPOor

anti-PR3 on ELISA, regardless of the staining pattern on IIF. A positive IIF

assay result for ANCAs without confirmation of a positive anti-MPO or anti-

PR3 result was considered indeterminate.

Analysis of contingency tables for the association betweenANCA-negative

and anti-MPO–positive cases and the proportion of cases with clinical and

histologic features was done by using odds ratios (ORs) with associated 95%

CIs. Where no or all patients in one group had a particular characteristic, the

risk difference (RD) was calculated instead of the OR. Statistical significance

was determined by using the Fisher exact test. For individual statistical tests, a

P value of .05 was used for statistical significance. No adjustment was used for

multiple statistical testing. Analyses were carried out with SAS version 9.1

software (SAS Institute, Cary, NC).
RESULTS
There were 1274 case reports received from the FDA’s AERS

database.20 Of these, 642 were duplicates or follow-up reports,
leaving 632 individual cases. With sequential application of the
exclusion criteria, 24 cases were excluded because the reporter
was other than a health professional, 214 cases were excluded as
a diagnosis other than CSS, and 7 were cases with no identifiable
event. In 206 cases the diagnosis of CSS could not be objectively
confirmed; this was due to either insufficient documentation of the
clinical picture or in some cases the documented absence of typi-
cal features of CSS.

There were 181 cases that met the inclusion criteria for the
diagnosis of CSS. Of these, there were 93 cases in whom ANCA
status was reported and included in the case series (Table I). In 89
(96%) of 93 cases, the suspect medication included a leukotriene
receptor antagonist (LTRA) either alone or in combination with a
secondary suspect medication.

The most frequently observed clinical manifestations were
asthma (100%), peripheral blood eosinophilia (95%), sinusitis
(63%), and pulmonary infiltrates (65%). Peripheral neuropathy
was common (52%), although central nervous system involve-
ment was less frequently observed (13%). Skin involvement was
present in 68% of cases, with some cases displaying more than
1 type of rash. Constitutional symptoms of fevers/night sweats and
weight loss were frequently reported (45% and 30%, respec-
tively), as were musculoskeletal symptoms of myalgia (33%) and
arthralgia (36%). Cardiac involvement was present in 28% of
cases, with pericardial effusion (13%), cardiomyopathy (12%),
and carditis (8%) the most common cardiac manifestations.

http://www.jacionline.org


TABLE I. Clinical manifestations documented in the 93 cases of

CSS in which ANCA status was reported

Clinical manifestation

ANCA data (%),

n 5 93

1990 American College of Rheumatology criteria

Asthma 93 (100)

Peripheral blood eosinophilia 88 (94.6)

Extravascular eosinophilia 53 (57.0)

Chronic sinusitis 59 (63.4)

Pulmonary infiltrates 60 (64.5)

Peripheral neuropathy 48 (51.6)

Pulmonary

Pulmonary nodules 5 (5.4)

Pulmonary hemorrhage 4 (4.3)

Pulmonary embolism 2 (2.2)

Cavities 1 (1.1)

Pleural thickening 1 (1.1)

Total (including infiltrates) 61 (65.6)

Skin

Purpuric rash 40 (43.0)

Other rash 6 pruritus 32 (34.4)

Tongue ulceration 1 (1.1)

Skin bullae 1 (1.1)

Splinter hemorrhage 1 (1.1)

Total 63 (67.7)

Constitutional

Fevers/night sweats 42 (45.2)

Weight loss 28 (30.1)

Lymphadenopathy 6 (6.5)

Total 58 (62.4)

Musculoskeletal

Arthralgia 33 (35.5)

Myalgia 31 (33.3)

Total 49 (52.7)

Cardiac

Pericardial effusion 12 (12.9)

Cardiomyopathy 11 (11.8)

Carditis 7 (7.5)

Suspected MI/new BBB 5 (5.4)

Sinus tachycardia 5 (5.4)

Arrhythmia 1 (1.1)

Coronary vasculitis 1 (1.1)

Total 26 (28.0)

Pleural effusion 12 (12.9)

Gastrointestinal

Abdominal pain/vomiting 16 (17.2)

GI bleed 3 (3.2)

Mesenteric vasculitis 1 (1.1)

Ascites 1 (1.1)

Ileus 1 (1.1)

Esophageal ulceration 0 (0)

Total 16 (17.2)

Renal

Glomerulonephritis 2 (2.2)

Total 16 (17.2)

Hepatic

Mild-to-moderate increase in transaminase levels* 14 (15.1)

(Continued)

TABLE I. (Continued)

Clinical manifestation

ANCA data (%),

n 5 93

CNS

Visual impairment� 5 (5.4)

Cerebrovascular accident/clinical stroke 3 (3.2)

Mental state changes, acute confusion, or delirium 3 (3.2)

Multiple enhancement on MRI 3 (3.2)

Cerebellar impairment, ataxia, or dysarthria 1 (1.1)

Hemorrhagic event 1 (1.1)

Ptosis 1 (1.1)

Total 12 (12.9)

BBB, Bundle branch block; CNS, central nervous system; GI, gastrointestinal; MI,

myocardial infarction; MRI, magnetic resonance imaging.

*In the absence of another obvious cause for increased liver transaminase levels.

�Includes retinal occlusion, diplopia, cranial nerve involvement, sudden onset

blindness, and abnormal pupillary response.
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Pleural effusionwas observed in 13%of cases; however, it was not
included as a specific organ manifestation because the underlying
cause (cardiac, pulmonary, or both) could not be determined in
some cases. Gastrointestinal involvement was identified in 17%
and renal involvement was documented in 17% of cases, of which
2 had necrotizing glomerulonephritis. No patients underwent
renal dialysis. All cases of hepatic involvement (15%) showed
mild-to-moderate increases in liver transaminase levels, with no
cases of fulminant hepatitis.

Among the 93 cases in which ANCA data were available, there
were 55 (59%) cases with reports of a negative ANCA result and 38
(41%) that reported a positive ANCA or ELISA result. There were
28 cases with reports of a positive ANCA result on IIF. Of these, 18
(64%) were p-ANCA, 4 (14%) were cytoplasmic-ANCA, 5 (18%)
had an atypical staining pattern, and 1 had an unspecified staining
pattern. Confirmation of the positive ANCA result on IIF was not
confirmed by using ELISA in 23 of the 28 cases, and these were
considered indeterminate results. There were 15 cases with reports
of a positive ELISA result, with all 15 being positive for anti-MPO.
Among the anti-MPO–positive cases, the IIF staining pattern was
p-ANCA positive in 5 cases, and 10 did not report an IIF pattern.
There were no cases of a positive anti-PR3 result.

Comparison of organ involvement between ANCA-negative
cases and anti-MPO–positive cases is shown in Table II. An RD
rather than an OR is presented for eosinophilia and cardiac and
gastrointestinal involvement because no cases with anti-MPO
positivity demonstrated cardiac or gastrointestinal manifesta-
tions, and all anti-MPO cases displayed peripheral blood eosino-
philia. The presence of asthma, sinusitis, and eosinophilia was
commonly observed regardless of autoantibody status. ANCA
negativity was associated with an increased proportion of cases
with cardiac manifestations (RD, 38.2%; 95% CI, 25.3% to
51.0%; P 5 .003), gastrointestinal manifestations (RD, 25.5%;
95% CI, 13.9% to 37.0%; P 5 .03), pulmonary infiltrates (OR,
4.9; 95% CI, 1.5-16.2; P 5 .009), and fevers/night sweats (OR,
3.8; 95% CI, 1.1-13.5; P 5 .042). ANCA negativity was also as-
sociated with a decreased proportion of cases with peripheral neu-
ropathy (OR, 0.3; 95% CI, 0.07-0.9; P5 .023). Although a higher
percentage of renal manifestations, purpura, and musculoskeletal
symptoms were noted with the presence of anti-MPO, these dif-
ferences were not statistically significant.

Comparison of histologic features between ANCA-negative
and anti-MPO–positive cases is shown in Table III. Vasculitis and
extravascular eosinophils were common findings regardless of
ANCA and anti-MPO status. Granuloma was present in approxi-
mately one third of biopsy specimens taken fromANCA-negative
cases compared with none of the 11 biopsy specimens taken from
the anti-MPO–positive group (RD, 32.6%; 95% CI, 19.6% to
46.2%; P 5 .051).



TABLE II. Comparison of American College of Rheumatology criteria and specific organ involvement between ANCA-negative and anti-

MPO–positive case reports

ANCA negative (%), n 5 55 Anti-MPO positive (%), n 5 15 OR or RD* (95% CI) P value

Asthma 55 (100) 15 (100)

Peripheral blood eosinophilia 51 (92.7) 15 (100) RD: 27.3 (214.1 to 20.4) .37

Chronic sinusitis 35 (63.6) 9 (60.0) OR: 1.2 (0.4 to 3.8) .22

Pulmonary infiltrates 42 (76.4) 6 (40.0) OR: 4.9 (1.5 to 16.2) .009

Peripheral neuropathy 23 (41.8) 11 (73.3) OR: 0.3 (0.07 to 0.9) .023

Cardiac 21 (38.2) 0 (0.0) RD: 38.2 (25.3 to 51.0) .003

Gastrointestinal� 14 (25.5) 0 (0.0) RD: 25.5 (13.9 to 37.0) .03

Musculoskeletal 26 (47.3) 10 (66.7) OR: 0.5 (0.1 to 1.5) .10

Renal 9 (16.4) 5 (33.3) OR: 0.4 (0.1 to 1.4) .10

Hepatic 10 (18.2) 3 (20.0) OR: 0.9 (0.2 to 3.7) .28

Fevers/night sweats 32 (58.2) 4 (26.7) OR: 3.8 (1.1 to 13.5) .042

Weight loss 18 (32.7) 5 (33.3) OR: 1.0 (0.3 to 3.3) .24

All skin manifestations 34 (61.8) 10 (66.7) OR: 0.8 (0.2 to 2.7) .23

Purpura 22 (40.0) 8 (53.3) OR: 0.6 (0.2 to 1.8) .15

CNS 7 (12.7) 3 (20.0) OR: 0.6 (0.1 to 2.6) .23

*Where no or all cases in one group had a particular manifestation, the RD was calculated instead of the OR.

�Hepatic manifestations not included under ‘‘gastrointestinal.’’

TABLE III. Comparison of the defined histologic features of CSS

between ANCA-negative and anti-MPO–positive cases

ANCA

negative (%),

n 5 46

Anti-MPO

positive (%),

n 5 11

OR or RD*

(95% CI)

P

value

Vasculitis 28 (61) 9 (81) OR: 0.3 (0.06-1.7) .11

Granuloma 15 (33) 0 (0) RD: 32.6 (19.6-46.2) .051

Extravascular

eosinophils

34 (74) 8 (73) OR: 1.1 (0.2-4.7) .29

*Where no or all cases in one group had a particular histologic feature, the RD was

calculated instead of the OR.

TABLE IV. Specific organ involvement in the 17 ANCA-negative

cases with a life-threatening event or death

Organ involvement No. (%), n 5 17

Cardiac 5 (29)

Respiratory 3 (18)

Central nervous system 2 (12)

Gastrointestinal 2 (12)

Vascular system/thrombosis 1 (6)

Addisonian crisis 1 (6)

Multiorgan involvement* 3 (18)

*Two or more organs contributed significantly to the adverse outcome. All cases of

multiorgan involvement included cardiac involvement.
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There were 16 life-threatening events and 1 death. The
classification of life-threatening events and death by specific
organ involvement is shown in Table IV. In ANCA-negative pa-
tients 17 (31%) experienced a life-threatening event or death
compared with none in the anti-MPO group (RD, 30.9%; 95%
CI, 18.7% to 43.1%; P 5 .015).
DISCUSSION
In this case series of patients with CSS, there was differential

organ involvement with ANCA negativity compared with anti-
MPOpositivity. ANCAnegativitywas associatedwith an increased
proportion of cardiac and gastrointestinal involvement, pulmonary
infiltrates, and fevers/sweats when compared with anti-MPO
positivity. Also, ANCA negativity was associated with a decreased
proportion of peripheral neuropathy. Overall, these findings are
consistent with those of Sable-Fourtassou et al18 and Sinico at el,16

although neither study showed an increased proportion of gastroin-
testinal involvement with ANCA negativity compared with ANCA
positivity. These findings support the hypothesis that the presence
or absence of autoantibodies influences the clinical expression of
CSS.

A key strength of our study was the requirement of anti-MPO
or anti-PR3 determined by using ELISA to define a positive
ANCA status. Confirmation of the presence of specific anti-
bodies to MPO and PR3 was considered important to ensure a
homogenous group for comparison because the specificity of a
positive anti-PR3 or anti-MPO result for small-vessel vasculitis
is greater than 97%.12 To date, this is the only case series inves-
tigating the clinical expression of CSS in relation to ANCA sta-
tus in which a positive IIF assay result required confirmation by
using ELISA. This requirement might explain the lack of anti-
MPO–positive cases with either cardiac or gastrointestinal in-
volvement, a finding that was not observed in the previous 2
case series.16,18

An important clinical observation was the increased proportion
of life-threatening events or deaths among ANCA-negative cases
compared with the anti-MPO–positive cases. This finding has not
been previously reported and implies that the absence of autoan-
tibodies to MPO is associated with more severe organ compro-
mise, carrying a worse prognosis. Although the pathologic
processes responsible for severity of disease in patients with
CSS were beyond the scope of this study, it is possible that other
as yet unidentified autoantibodies might be responsible for
symptom severity in patients with ANCA-negative CSS. Consid-
eration could also be given to whether anti-MPO has a regulatory
role in the immunologic response as a marker of chronic or
subacute disease.

Our observation that the most common life-threatening event
was due to cardiac complications is consistent with that made in
1951 by Churg and Strauss,2 in which at autopsy refractory car-
diac failure was noted as the immediate cause of death in more
than half of their cases. Delayed detection of early cardiac
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involvement has been reported to lead to complications, such as
coronary artery vasculitis, myocardial infarction, sustained car-
diac arrhythmia, cardiac tamponade, and intractable cardiac fail-
ure.22,23 In a previous multivariate analysis of 96 patients with
CSS, myocardial involvement and severe gastrointestinal
involvement were the only factors significantly associated with
a poor clinical outcome.15

These combined observations highlight the importance of
cardiac involvement as a poor prognostic factor in patients with
CSS. The findings imply that prognosis based on organ involve-
ment is different for patients with CSS than those with WG and
MPA, in whom cardiac involvement is uncommon, and the
majority of life-threatening events or deaths are related to renal
impairment or respiratory compromise from pulmonary hemor-
rhage.24,25 At present, it is unclear whether the prognosis of car-
diac CSS is improved with early immunosuppressive therapy,22

and further research into early cardiac clinical management and
outcomes is warranted.

Clinical evidence of gastrointestinal, cerebral, hepatic, and
renal involvement was observed in between 13% and 17% of
cases. Our observation that no patients had received dialysis at the
time of reporting to the FDA is consistent with a previous case
series, which reported that renal involvement in CSS rarely
progresses to renal failure.15 Similarly, hepatic involvement
ranged from mild to moderate increases in liver transaminase
levels, with no cases of fulminant hepatic failure. Although pul-
monary infiltrates were present in two thirds of the cases in this
series, pulmonary involvement in the absence of infiltrates
occurred in less than 2%. Although pulmonary hemorrhage com-
plicates small-vessel vasculitis in greater than 10% of patients
with MPA and WG, recent case series, along with our observa-
tions, suggest it is less common in patients with CSS.15,19,26

The most common medications reported by health profes-
sionals to the FDA database were the LTRA agents, with 1 or
more LTRAs listed as a suspect medication in 96% of the 93 case
reports. Whether LTRA therapy, other classes of medication, or
both have a directly causative role in the pathogenesis of CSS has
been a topic of much debate27 and is beyond the scope of this
study. Here it has been observed that the range of clinical
expressions of suspected drug-induced CSS is directly compara-
ble with that reported in other published case series of unselected
CSS.15-19

This case series used a large database of medication-associated
reporting of CSS spanning a 7-year period.20 However, there are
several inherent limitations in the use of an international adverse
reaction database for clinical research purposes. First, the pres-
ence of the clinical manifestations, biopsy results, and ANCA
and anti-MPO results presented in this study were dependent on
the quality and accuracy of the information supplied by the report-
ing health professional. In this regard the FDAMedWatch form is
disease, drug, and device nonspecific and, as a result, does not
contain queries about whether certain features of CSS were
present.

Second, the study was limited by the inability to standardize
the method and timing by which measurements of ANCA status
were performed, and we were unable to follow cases with serial
measurements. Furthermore, ANCA results were not available
in approximately half of the case reports that met the inclusion
criteria for CSS. In those cases excluded from this case series, it
was uncertain whether ANCA levels were measured and not
reported or whether measurements were not performed at all. It
is possible that some cases did not have ANCA testing
preformed if the case did not meet the 1990 international
clinical guidelines for ANCA testing.14 Additionally, ELISA as-
says for anti-MPO and anti-PR3 were still relatively new in
1997, and this might explain the low numbers of confirmatory
ELISA tests reported. It was not possible to determine whether
ANCA measurement was performed in relation to initiation of
steroid therapy, which does limit our results in that ANCA mea-
surement by means of IIF and ELISA might disappear in some
cases once active vasculitis has gone into remission.17 The influ-
ence of steroid therapy on ANCA status would have reduced the
ability to determine differences between the groups based on
ANCA status.

Because CSS is a rare but multisystem disease, obtaining large
case series is difficult. The study likely lacked statistical power to
detect important associations, and some estimates of association
had wide CIs. In addition, there might have been type I error rate
inflation because of the multiple analyses performed.

In summary, a negative ANCA result was associated with an
increased proportion of cardiac and gastrointestinal involvement,
pulmonary infiltrates, and fevers/night sweats and a decreased
proportion of peripheral neuropathy when compared with a
positive result, as defined by the presence of anti-MPO. There
was a strong association between the composite of life-
threatening events and deaths and ANCA negativity, suggesting
that the absence of anti-MPO might carry a worse prognosis. We
conclude that the presence or absence of autoantibodies influ-
ences the clinical expression and disease severity in patients with
CSS.

We thank the FDA for providing the data on suspected drug-induced CSS

from the AERS database.

Clinical implications: The presence or absence of autoanti-
bodies influences the clinical expression and disease severity
in patients with CSS.
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FIG E1. The FDA safety Information and AERS MedWatch form.
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