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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 to myeloperoxidase (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%3 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 ;EEm;EEN-NEN,)
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Abbreviations used
AERS: Adverse Event Reporting System
ANCA: Antineutrophil cytoplasmic autoantibody
Anti-MPO: Myeloperoxidase autoantibodies
Anti-PR3: Proteinase 3 autoantibodies
CSS: Churg-Strauss syndrome
FDA: US Food and Drug Administration
IIF: Indirect immunofluorescence
LTRA: Leukotriene receptor antagonist
MPA: Microscopic polyangiitis
OR: Odds ratio
p-ANCA: Perinuclear antineutrophil cytoplasmic autoantibody
RD: Risk difference
WG: Wegener granulomatosis

Churg-Strauss syndrome (CSS) is a rare small-vessel vasculitis
principally arising in patients with a history of asthma, atopic
disease, or both.'> 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. 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,*® encompassing the syn-
dromes of Wegener 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.’
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,®!! and the presence of antinuclear antibodies can be mis-
classified as a positive ANCA result.'” 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 ITE.'*'*

In patients with CSS, the presence of ANCAs is highly
variable, with published case series reporting ANCA positivity
in 38% to 78% of patients.ls'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.* In patients with ANCA-positive
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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.'>1®

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."*'® It has been hypothesized that specific organ involve-
ment is related to ANCA status,'® 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) database maintained 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. We were 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-induced CSS were
requested from when the condition was first coded in 1997 through April 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.”® 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 they were 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 CSS*° 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:

e 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 neuropathy?';

e history of asthma and peripheral blood eosinophilia (>10% or 1.5 abs)
and histology consistent with CSS; and

e 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.”® Clinical
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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 acommon
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 status was defined as the documented presence of anti-MPO or
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 between ANCA-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.”” 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.
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TABLE I. Clinical manifestations documented in the 93 cases of
CSS in which ANCA status was reported

ANCA data (%),

Clinical manifestation n =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(.4)
Pulmonary hemorrhage 4 (4.3)
Pulmonary embolism 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 =* 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 5054
Sinus tachycardia 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 33.2)
Mesenteric vasculitis 1(1.1)
Ascites 1(1.1)
Tleus 1(1.1)
Esophageal ulceration 0 (0)
Total 16 (17.2)
Renal
Glomerulonephritis 222
Total 16 (17.2)
Hepatic
Mild-to-moderate increase in transaminase levels* 14 (15.1)
(Continued)

Pleural effusion was 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
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TABLE I. (Continued)

ANCA data (%),

Clinical manifestation n =93

CNS
Visual impairmentf 5(5.4)
Cerebrovascular accident/clinical stroke 3(3.2)
Mental state changes, acute confusion, or delirium 332
Multiple enhancement on MRI 3(3.2)
Cerebellar impairment, ataxia, or dysarthria 1(1.1)
Hemorrhagic event 1(1.1)
Ptosis 1(1.D)
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.
tIncludes retinal occlusion, diplopia, cranial nerve involvement, sudden onset
blindness, and abnormal pupillary response.

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 ITF. 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 = .003), gastrointestinal manifestations (RD, 25.5%;
95% CI, 13.9% to 37.0%; P = .03), pulmonary infiltrates (OR,
4.9; 95% CI, 1.5-16.2; P = .009), and fevers/night sweats (OR,
3.8;95% CI, 1.1-13.5; P = .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; P = .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 from ANCA-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 = .051).
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TABLE Il. Comparison of American College of Rheumatology criteria and specific organ involvement between ANCA-negative and anti-

MPO-positive case reports

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

Asthma 55 (100) 15 (100)

Peripheral blood eosinophilia 51 (92.7) 15 (100) RD: =73 (—14.1 to —0.4) .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 f 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.

fHepatic manifestations not included under “gastrointestinal.”

TABLE lll. Comparison of the defined histologic features of CSS
between ANCA-negative and anti-MPO-positive cases

TABLE IV. Specific organ involvement in the 17 ANCA-negative
cases with a life-threatening event or death

ANCA Anti-MPO
negative (%), positive (%), OR or RD* P
n = 46 n=1 (95% Cl) 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 34 (74) 8 (73) OR: 1.1 (0.2-4.7) .29
eosinophils

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

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 = .015).

DISCUSSION

In this case series of patients with CSS, there was differential
organ involvement with ANCA negativity compared with anti-
MPO positivity. ANCA negativity was associated with 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 al'® and Sinico at el, '
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

Organ involvement No. (%), n = 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.

positive anti-PR3 or anti-MPO result for small-vessel vasculitis
is greater than 97%.'* 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.'®'®

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,” 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.”>* 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. '

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.”*> At present, it is unclear whether the prognosis of car-
diac CSS is improved with early immunosuppressive therapy,**
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.'> 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.'>!92

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 debate®’ 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. 1519

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 FDA MedWatch 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
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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.'* 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.'” 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.

REFERENCES

1. Noth I, Strek ME, Leff AR. Churg Strauss syndrome. Lancet 2003;361:587-94.

2. Churg J, Strauss L. Allergic granulomatosis, allergic angiitis, and periarteritis no-
dosa. Am J Pathol 1951;27:277-301.

3. Davies DJ, Moran JE, Niall JF, Ryan GB. Segmental necrotising glomerulonephri-
tis with antineutophril antibody: possible arbovirus aetiology. BMJ (Clin Res Ed)
1982;285:606.

4. Jennette JC, Falk RJ. New insight into the pathogenesis of vascultis associated with
antineutrophil cytoplasmic autoantibodies. Curr Opin Rheumatol 2008;20:55-60.

5. Jennette JC, Xiao H, Falk RJ. Pathogenesis of vascular inflammation by anti-
neutrophil cytoplasmic antibodies. J Am Soc Nephrol 2006;17:1235-42.

6. Xiao H, Schreiber A, Heeringa P, Falk RJ, Jennette JC. Alternative complement
pathway in the pathogenesis of disease mediated by anti-neutrophil cytoplasmic
autoantibodies. Am J Pathol 2007;170:52-64.

7. Robinson PC, Steele RH. Appropriateness of antineutrophil cytoplasmic antibody
testing in a tertiary hospital. J Clin Pathol 2009;62:743-5.

8. Hoffman GS, Specks U. Antineutrophil cytoplasmic antibodies. Arthritis Rheum
1998;41:1521-37.

9. Merkel PA, Polisson RP, Chang Y, Skates SJ, Niles JL. Prevalence of antineutro-
phil cytoplasmic antibodies in a large inception cohort of patients with connective
tissue disease. Ann Intern Med 1997;126:866-73.

10. Saxon A, Shanahan F, Landers C, Ganz T, Targan S. A distinct subset of antineu-
trophil cytoplasmic antibodies is associated with inflammatory bowel disease.
J Allergy Clin Immunol 1990;86:202-10.

11. Afeltra A, Sebastiani GD, Galeazzi M, Caccavo D, Ferri GM, Marcolongo R, et al.
Antineutrophil cytoplasmic antibodies in synovial fluid and in serum of patients
with rheumatoid arthritis and other types of synovitis. J Rheumatol 1996;23:10-5.



6 HEALY ET AL

. Csernok E, Ahlquist D, Ullrich S, Gross WL. A critical evaluation of commercial

immunoassays for antineutrophil cytoplasmic antibodies directed against protein-
ase 3 and myeloperoxidase in Wegener’s granulomatosis and microscopic polyan-
giitis. Rheumatology (Oxford) 2002;41:1313-7.

. Hagen EC, Daha MR, Hermans J, Andrassy K, Csernok E, Gaskin G, et al. Diag-

nostic value of standardized assays for anti-neutrophil cytoplasmic antibodies in id-
iopathic systemic vasculitis. EC/BCR Project for ANCA Assay Standardization.
Kidney Int 1998;53:743-53.

. Savige J, Gillis D, Benson E, Davies D, Esnault V, Falk RJ, et al. International con-

sensus statement on testing and reporting of antineutrophil cytoplasmic antibodies
(ANCA). Am J Clin Pathol 1999;111:507-13.

. Guillevin L, Cohen P, Gayraud M, Lhote F, Jarrousse B, Casassus P. Churg-Strauss

syndrome. Clinical study and long-term follow-up of 96 patients. Medicine (Balti-
more) 1999;78:26-37.

. Sinico RA, Di Toma L, Maggiore U, Bottero P, Radice A, Tosoni C, et al. Preva-

lence and clinical significance of antineutrophil cytoplasmic antibodies in Churg-
Strauss syndrome. Arthritis Rheum 2005;52:2926-35.

. Keogh KA, Specks U. Churg-Strauss syndrome: clinical presentation, antineutrophil cy-

toplasmic antibodies, and leukotriene receptor antagonists. Am J Med 2003;115:284-90.

. Sable-Fourtassou R, Cohen P, Mahr A, Pagnoux C, Mouthon L, Jayne D, et al.

Antineutrophil cytoplasmic antibodies and the Churg-Strauss syndrome. Ann In-
tern Med 2005;143:632-8.

. Solans R, Bosch JA, Perez-Bocanegra C, Selva A, Huguet P, Alijotas J, et al.

Churg-Strauss syndrome: outcome and long-term follow-up of 32 patients. Rheu-
matology (Oxford) 2001;40:763-71.

20.

21.

22.

23.

24.

25.

26.

27.

J ALLERGY CLIN IMMUNOL
mmm 2012

Bibby S, Healy B, Steele R, Kumareswaran K, Nelson H, Beasley R. Association
between leukotriene receptor antagonist therapy and Churg-Strauss syndrome: an
analysis of the FDA AERS database. Thorax 2010;65:132-8.

Masi AT, Hunder GG, Lie JT, Michel BA, Bloch DA, Arend WP, et al. The Amer-
ican College of Rheumatology 1990 criteria for the classification of Churg-Strauss
syndrome (allergic granulomatosis and angiitis). Arthritis Rheum 1990;33:
1094-100.

Hasley PB, Follansbee WP, Coulehan JL. Cardiac manifestations of Churg-
Strauss Syndrome: report of case and review of the literature. Am Heart J
1990;120:996-9.

Guillevin L, Lhote F, Gayraud M, Cohen P, Jarrousse B, Lortholary O, et al. Prog-
nostic factors in polyarteritis nodosa and Churg-Strauss syndrome. A prospective
study in 342 patients. Medicine (Baltimore) 1996;75:17-28.

Guillevin L, Durand-Gasselin B, Cevallos R, Gayraud M, Lhote F, Callard P, et al.
Microscopic polyangiitis: clinical and laboratory findings in eighty-five patients.
Arthritis Rheum 1999;42:421-30.

Fienberg R, Mark EJ, Goodman M, McCluskey RT, Niles JL. Correlation of anti-
neutrophil cytoplasmic antibodies with the extrarenal histopathology of Wegener’s
(pathergic) granulomatosis and related forms of vasculitis. Hum Pathol 1993;24:
160-8.

Green RJ, Ruoss SJ, Kraft SA, Duncan SR, Berry GJ, Raffin TA. Pulmonary cap-
illaritis and alveolar hemorrhage. Update on diagnosis and management. Chest
1996;110:1305-16.

Beasley R, Bibby S, Weatherall M. Leukotriene receptor antagonist therapy and
Churg Strauss syndrome: culprit or innocent bystander? Thorax 2008;63:847-9.



J ALLERGY CLIN IMMUNOL HEALY ET AL 6.e1
VOLUME mmm, NUMBER mm

U.5. Depanment of Health and Human Services Form wad QME No. 05100051, Expires 1213172011
BETTRTARY reyoiog kit SR st i ADVICE ABOUT VOLUNTARY REPORTING
MEDWATCH advese coenis, product probles Patalied o ble at: it . ida mm
The DA Safety Information and product use errors Repart adverse events, product problems or product Report even if:
Adverse Event Reporting Program Pagelof____ use errors with: + You're not certain the product caused the event
b - Medicaliens (drugs or biologics) - You don have all the details
A ol 3 Frequenc o : duops - . ’
LA it 2, Romvorditoms L T * Medical devices (including in-vilro diagnostics) How 1o report:
- Combination products (medication & medical devices)
| 1 * Just il n the sections that apply to your repert
" Inuien osle Rasuds, and ool 30d Mavorosed + Use section D for all products except madical davices
I produ + Attach additional pages if needed
~ Special autritional products (diefary supplements, * Use a separala form for each patient
und ral ic o
3 %ﬁ;{ﬂu» [n" WnGwn. give duralioh) omas | 5. Eun;:'ng:::w'&t:.;’ : rg::::‘::ﬂds infant formuias) « Report either to FDA or the manufacturer (or both)
. ClAdvarssEvemt (] Product Problem fo.g. defoctsimattanctions) = m ves [ne 5000 e o Other methods of reporting:
- wedicine] |72 T T—— port product problems - quality, rmance or
[ Produet use Esror (] Prot ki | o SSSS——————SSS—S— Y O g e e BT P + 1-800-FDA-0178 - To FAX report
Duted 1o Advarss Even grosts or Reasen g
By @ Ao et a T vt Reapprad e i i 1-800-FDA-1088 - To report by phone
- ot i Suspected counterfeit product + wirwids. htm - T "
Dloesn _ (] Cisabikty cr Pesmanent Damage S e e ol _]"‘::’ [lwe [Joossm - Suspected contamination §
e ] ompaota Ancrmasi Dodect = = Aoy “ Questicnable stability It your report involves a serious adverse event with a
T T ATl 22 Dlves Clve Cjosm - Defective components device and it occurred in a faciy outside a doctor's office,
0] Hosptaizaion - sl o prlenges (] Oter S fgorant M vt | £ (L T L Doy | ~ Poor packaging or labeling that facility may be legally required lo report to FDA andror
[ Requres L 4 . e + Therapeutic failures (product didn't work) the manufacturer. Please notify the persan in that faclity -f2oter
— = "
G of Seam (mntiainy) € Daie of ks Repor (mrvadyyyy) Report SERIOUS adverse events. An event is serious whei would hepsel sech sepored
_ when the patient outcom: If your report involves a serious adversa event with a
S Buscribe Event, Problom or Product Uss Efror . Brand Nama B vaccine, call 1-800-822-7967 to report
—— — + Life-threatening Confidentiality: The patient's identity is held in strict
2 Gommon Devics Hame + Hospitalization - inilial or prolonged confidence by FDA and protected 1o the fullest extent of
£ + Disability or permanent damage the law. FDA will not disclase the reporters identity in
8 * Congenital anomaly/birth defact response 10 a request from the public, pursuant to the
5] AT e, Gy sad Ghee + Required intervention to prevent permanent Freadom of Information Act The reponers identity,
< impairment or damage (devices) including the identity of a self-reporter. may bé shared with
= + Other serious (imperiant medical events) the manufacturer unless requested otherwise.
[T Modar =y S Grerator of Device
z e ot The public reparding burden n for thi mm-.:m. of informution hus Dﬂn nnm:d:v werage 35 - 36 minutes per respanse, including the e for
% oo A piir=prim el i phst ikt bty L g pesi e u'm.. collection of infurmation, inchuling suggestions for
S Tatlog ¥ ‘Expiration Date (mmiad/yyyyl| [ Lay UsenPaiient rediecimg this burden fo:
= [ omer Deparimentof Health snd Humen Serices Piease DO NOT OMB stutemens:
& Rawrant ooy e Toloding G e omaion Oics e oo epuhed e o cbicton o
L . Rowi 400 information wnless it displays @ curcently valid
= = DM cuntrol number.”
= 7.1t Explanted, B3y us. nEPAnmEntr OF HEALTH AND HUMAN SERVICES
00d and Drug Administration
Patent? --
FORM FDA 3500 (1109) (Back) Ploase Use Address Provided Below — Fold in Thirds, Tape and Mail
o 1o e o . Entar Warma and Adirens o Reprocessor
B Including TR
alleryes, race, pregnancy, smoking and alcohol uté, beeUANgY RO, ¥ ) DEPARTMENT OF NO POSTAGE
F. OTHER (CONCOMITANT) MEDICAL PRODUCTS HEALTH & HUMAN SERVICES pECesanY
Public Health Service UMIIENDT;EATES
Food and Drug Administration ORAPOFPO
Rockville, MD 20857
bl A —
G. R (See confidentiaity section an b: Official Business Y ———
T REET A Ty Y Name 2nd Address Penaliy for Private Use $300 BUSINESS REPLY MAIL —r
e o S et 4 Pt P ol FIRST GLASS MAIL PERMIT NO. 946 ROGKVILLE MD r—
- ~ r = —
ver [INe  [] Retmento Mandtaciser on POSTAGE WILL BE PAID BY FOOD AND DRUG ADMINISTRATION
——
D. SUSPECT PRODUGT(S) Car Suae, 2 . MEDWATCH ——
ey R MeSotia gt e prchey e Phone & = The FDA Safety Information and Adverse Lvent Reporting Program
81 Nama: Food and Drug Administeation
Swergn ! 5600 Fishers Lance
Manudochuree: 2 Hesith Profussional 7| 3. Occupation 4. Also Repored to: Rockville. MD 20852-9787
2 Name: Dves O [] Marwtacturer
Suengn oSS NG wantyor ity antoned 1 Duser Facier
Mamufactrer o the manufucturer, place an “X" In this box: ] | O pawouonimponer
TR FOA 3500 [T100]  Sibmaesion o3 epart does not ormiiis 7 Smisson af masical persannl o 2 produc cavsed of coributed a e sverl TalMllabulibanshll

FIG E1. The FDA safety Information and AERS MedWatch form.



6.e2 HEALY ET AL

LS. Department of Hualth and Human Services.

MeDWATCH

The FOA Safety Information and
Adverse Event Reporting Program

[CONTINUATION PAGE)

For VOLUNTARY reporting of
adverse events and product problems

Page 3 of

6.5, Desciiba Evont of Problem (contnued)

8.5, Rolevant Tasts/Laboratory Data, Including Datas conlinued)

B.7. Other Relevant Histary, Including Proexisting Medical Conditions (¢.g., allergies. race, pregnancy, smalng and alcohal use, hepaic/enal dystunchon. eic ) (continued)

F. Concomitant Medical Products and Thorapy Dates (Exclude teatmant of avent] (conbued]

J ALLERGY CLIN IMMUNOL
mmm 2012

General Instructions for Completing the MedWatch Form FDA 3500

For use by health professionals and consumers for VOLUNTARY reporting of adverse events, product use errors and
product quality problems with:

Drugs

Biologics (induding blood components, blood derivatives, allergenics, human cells, tissues, and cellular and

tissue-based products (HCT/Ps)

Medical devices (including in-vitro diagnostics)

Combination preducts (e.g. drug-device, biologic-device)

Special nutritional products (dietary supplements, infant formulas, medical foods)

Cosmetics

Adverse events involving vaccines should be reported to the Vaccine Adverse Event Reporting System (VAERS),
http:fivaers.hhs.govipdf/vaers_form pdf Adverse events involving investigational (study) drugs, such as those
relating to Investigational New Drug (IND) applications, should be reported as required in the study protocol and
sent to the address and contacl person listed in the study protocol. They should generally not be submitted to FDA
MedWatch as voluntary reports.

Note for consumers: If possible, please take the 3500 form to your health professional (e.g., doctor or
pharmacist) so that information based on your medical record that can help in the evaluation of your report
will be provided. If, for whatever reason, you do not wish to have your health professional fill out the form, you
are welcome to do so yourself.

GENERAL INSTRUCTIONS

Please make sure that all entries are either typed,
printed in a font no smaller than 8 point, or written
using black ink.

Please complete all sections that apply to your report.
Dates should be entered as mm/ddiyyyy (e.g., June
3,2005 =06/03/2005). If exact dates are unknown,
please provide the best estimate (see block B3).

For narrative entries, if the fields do not provide
adequate space, attach additional pages as needed.

If attaching additional pages. please do the following:

+ Identify all attached pages as Page __of _

+ Indicate the appropriate section and block number
next to the narrative continuation.

FIG E1. (Continued)

* Include the phrase continued at the end of each
field that has additional information continued on
1o another page.

Section D, Suspect product(s), should be used to
report on special nutritional products and cosmetics
as well as drugs or biologics, including human cells,
tissues, and cellllar and tissue-based products
(HCT/Ps).

If your report involves a serious adverse event with a
device and it occurred in a faciity other than a
doctor's office, that facility may be legally required to
report to FDA and/or the manufacturer. Please notify
the person in that facility who would handle such
reporting.
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SECTION A: PATIENT INFORMATION

Complete a separate form for each patient, unless the
report involves a medical device where multiple patients
were adversely affected through the use of the same
daevice. In that case, please indicate the number of
patients in block BS (Describe event or problem) and
complete Section A and blocks B2, BS, B8, BT, and F for
each patient. Enter the corresponding patient identifier in
block A1 for each patient involved in the event.

Parent-childifetus report(s) are those cases in which
either a fetus/breast-feeding infant or the mother, or both
have an adverse event that is possibly associated with a
preduct administered to the mother during pregnancy.
Several general principles are used for filing these
reports:

= If there has been no event affecting the child/fetus,
report only on the parent.

For those cases describing fetal death, miscarriage
or abortion, report the parent as the patient in the
report.

= When only the childffetus has an adverse reaction/
event (other than fetal death, miscarriage or
abortion), the information provided in Section A
applies to the childifetus. However, the information in
Section D would apply to the parent who was the
source of exposure lo the product.

When a newborn baby is found to have a birth
defect/congenital anomaly that the initial reporter
considers possibly associated with a product
administered to the mother during pregnancy, the
patient is the newborn baby.

If both the parent and the childifetus have adverse
events, separate reports should be submitted for
each patient.

A1: Patient Identifier

Please provide the patient's initials or some other type of
identifier that will allow you, the reporter, to readily locate

the case if you are contacted for more information. Do
not use the patient's name or social security number.

The patient's identity is held in strict confidence by FDA
and protected to the fullest extent of the law. FDA will not
disclose the reporter's identity in response to a request
from the public, pursuant to the Freedom of Infermation
Act.

If no patient was involved (such as may be the case with
a product problem), enter none.

A2: Age at Time of Event or Date of Birth

Provide the most precise information available. Enter the
patient's birth date, if known, or the patient'’s age at the
time of event onset. For age, indicate time units used
(e.g., years, months, days):

If the patient is 3 years or older, use years (e.g., 4
years).

If the patient is less than 3 years old, use month
(e.g., 24 months).

if the patient is less than 1 month cld, use days
(e.q., 5 days).

= Provide the best estimate if exact age is unknown.

A3: Sex

Enter the patient's gender. If the adverse event is a
congenital anomaly/birth defect, report the sex of the
child.

Ad: Weight

Iindicate whether the weight is in pounds (Ib) or kilograms
(kg). Make a best estimate if exact weight is unknown.
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SECTION B: ADVERSE EVENT, PRODUCT PROBLEM, PRODUCT USE ERROR

B1: Adverse Event, Product Problem, Product Use
Error, or Problem with Different Manufacturer of
Same Medicine.

Choose the appropriate box(es). If a product problem
may have caused or contributed to the adverse event,
check both boxes.

Adverse event: Any incident where the use of a
medication (drug or biclegic, including HCT/P). at any
dose, a medical device (including in-vitro diagnostics) or
a special nutritional product (e.g., dielary supplement,
infant formula or medical food) is suspected to have
resulted in an adverse outcome in a patient.

To report, it is not necessary to be certain of a cause/
effect relationship between the adverse event and the
use of the medical product(s} in question. Suspicion of
an association is sufficient reason to report. Submission
of a report does not constitute an admission that medical
personnel or the product caused or contributed to the
event.

Please limit your submissions to those events that are
serious. An event is classified as serious when the
patient outcome is:

+ Death

Life-threatening

Hospitalization (initial or prolonged)
Disability or Permanent Damage
Congenital Anomaly/Birth Defect

Required Medical or Surgical Intervention to
Prevent Permanent Impairment or Damage
(Devices)

Other Serious (Important Medical Events)

Please see instructions for block B2 for further infor-
mation on each of these criteria.

Product problem (e.g., defectsimalfunctions): Any
report regarding the quality, performance, or safety of
any medication, medical device or special nutriional
product. In addition, please select this calegory when
reporting device malfunctions that could lead to a death
or serious injury if the malfunction were to recur. Product
prablems include, but are not limited to, such concerns
as:

- Suspected counterfeit product

Suspecled contamination

Questionable stability

Defective components

« Therapeutic failures (product didn't work)
Preduct confusion (caused by name, labeling,
design or packaging)

Suspected superpotent or subpotent medication
Labeling problems caused by printing errors/
omissions

FIG E1. (Continued)

Product Use Error:

Medication Use Error: Any report of a medication error
regardless of patient involvement or outcome. Also
report circumstances or events that have the capacity to
cause errer (e.g., similar product appearance, similar
packaging and labeling, sound-alikeflock-alike names,
ete).

Medication errors can and do originate in all stages of
the medication use system, which includes selecting and
procuring drugs, prescribing, preparing and dispensing,
administering and monitoring. A medication error is
defined as "any preventable event that may cause or
lead to inappropriate medication use or patient harm
while the medication is in the control of the health care
professional, patient, or consumer. Such events may be
related to professional practice, health care products,
procedures, and systems, including prescribing, order
communication, product labeling, packaging, nomen-
dlature, compounding, dispensing, distribution, admini-
stration, education, monitering and use.”

Medical Device Use Error: Health care professionals,
patients, and consumers can unintentionally cause harm
to patients or to themselves when using medical
devices. These problems can often arise due to
problems with the design of the medical device or the
manner in which the device is used. Often, use errors
are caught and prevented before they can do harm
(close call). Report use errors regardless of palient
involvement or outcome. Also report circumstances or
events that could cause use errors. Medical device use
errors usually occur for one or more of the following
reasons:

+ Users expect devices to operate differently than
they do.
Product use it
tions or intuition.
Product use requires physical, perceptual, or cog-
nitive abilities that exceed those of the user.
Devices are used in ways not anticipated by the
manufacturer.

Product labeling or packaging is confusing or in-
adequate.

The environment adversely affects or influences
device use.

inconsistent with use's expecta-

Problem with Different Manufacturer of Same Medicine:
Any incident, to include, but not be limited to, differences
in noted therapeutic response, suspected to have
resulted from a switch, or change, from one
manufacturer to another manufacturer of the same
medicine or drug product. This could be changes from a
brand name drug product to a generic manufacturer's
same product, or from a generic manufacturer's product
to the same

(continued on next pags)
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SECTION B: ADVERSE EVENT, PRODUCT PROBLEM, PRODUCT USE ERROR (centinued)

product as supplied by a different generic manufacturer,
or from a generic manufacturer's product to a brand
name manufacturer of the same product. In order to fully
evaluate the incident, please indude in Section BS, if
available, specific information relative to the switch
between different manufacturers of the same medicine,
to include, but not be limited to, the names of the

, length of on each manu-
facturer's product, product strength, and any relevant
clinical data.

B2: Outcomes Attributed to Adverse Event: Indicate
all that apply to the reported event:

Death: Check ony if you suspect that the death was an
outcome of the adverse event, and include the date if
known.

Do not check if:

« The patient died while using a medical product,
but there was no suspected association
between the death and the use of the product

« A fetus is aborted because of a congenital
anomaly (birth defect), or is miscarried

Life-threatening: Check if suspected that:

* The patient was at substantial risk of dying at the
time of the adverse event, or

- Use or continued use of the device or other
medical product might have resulted in the death
of the patient

Hospitalization (initial or prolonged): Check if ad-
mission to the hospital or prolengation of hospitalization
was a result of the adverse event.

Do not check if:

= A patient in the hospital received a medical pro-
duct and subsequently developed an ctherwise
nonserious adverse event, unless lhe adverse
event prolonged the hospital stay

Do check if:

- A patient is admitted to the hospital for one or
more days, even if released on the same day
An emergency room visil results in admission to
the hospital. Emergency room visits that do not
result in admission to the hospilal should be
evaluated for one of the other serious outcomes
(e.g., life-threatening; required intervention to pre-
vent permanent impairment or damage; other
serious (medically important event)

Disability or Permanent Damage: Check if the adverse
event resulted in a substantial disruption of a person's
ability to conduct normal life functions. Such would be
the case if the adverse event resulted in a significant,
persistent or permanent change, impairment, damage or
disruption in the patient's body function/structure, phy-
sical activities andor quality of life.

Congenital Anomaly/Birth Defect: Check if you
suspect that exposure to a medical product prior to
conception or during pregnancy may have resulted in an
adverse outcome in the child.

Required Intervention to Prevent Permanent
Impairment or Damage (Devices): Check if you believe
thal medical or surgical intervention was necessary to
preclude permanent impairment of a body function, or
prevent permanent damage to a body structure, either
situation suspected to be due to the use of a medical
product

Other Serious (Important Medical Events): Check
when the event does not fit the other cutcomes, but the
event may jeopardize the patient and may require
medical or surgical intervention (treatment) to prevent
one of the other outcomes. Examples include allergic
brochespasm (a serious problem with breathing) re-
quiring treatment in an emergency room, serious blood
dyscrasias (blood disorders) or seizures/convulsions that
do not result in hospitalization. The development of drug
dependence or drug abuse would also be examples of
important medical events.

B3: Date of Event

Provide the actual or best estimate of the date of first
onset of the adverse event. If day is unknown, menth
and year are acceplable. If day and month are unknown,
year is acceplable.

* When a newborn baby is found to have a
congenital anomaly, the event onset date is the
date of birth of the child.

When a fetus is aborted because of a congenital
anomaly, or is miscarried, the event onset date is
the date pregnancy is terminated.

If information is available as to time during
pregnancy when exposure occurred, indicate that
information in narrative block BS.

B4: Date of this Report

The dale the report is filled out.

B5: Describe Event, Problem or Product Use Error
For an adverse event:

Describe the event in detail, incuding a description of
what happened and a summary of all relevant clinical
information (medical status prior to the event; signs and/
or symptoms; differential diagnosis for the event in
question; i | course; treatment; cutcome, etc.). If
available and if relevant, indude synopses of any office
visit notes or the hospital discharge summary. To save
time and space (and if permitted by your institution),
please attach copies of these records with any
confidential information deleted. Do not identify any
patient, physician, or institution by name. The
reporter's identity should be provided in full in
Section G.

(continued on next page)
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SECTION B: ADVERSE EVENT, PRODUCT PROBLEM, PRODUCT USE ERROR (continued}

Information as to any environmental conditions that may
have influenced the event should be included, par-
ticularly when (but not exclusive to) reporting about a
device.

+ Results of relevant tests and laboratory data
should be entered in block B6. (See instructions for
B6.

)
Preexisting medical conditions and other relevant
history belong in block B7. Be as complete as
possible, indluding time courses for preexisting
diagnoses (see instructions for BT).

If it is determined that reuse of a medical device labeled
for single use may have caused or contributed to an
adverse patient outcome, please report in block BS the
facls of the incident and the perceived contribution of
reuse lo the occurrence.

For a product problem: Describe the problem {quality,
performance, or safety concern) in sufficient detail so
that the circumstances surrounding the defect or mal-
function of the medical preduct can be understood.

+ If available, the results of any evaluation of a
malfunctioning device and, if known, any relevant
maintenance/service information should be in-
cluded in this section.

For a medication or special nutritional product
problem, please indicate if you have retained a
sample that would be available to FDA.

For a product use error: Describe the sequence of
events leading up to the error in sufficient detail so that
the circumstances surrounding the error can be
understood.

*  For Medication Use Errors: Include a description
of the error, type of staff involved, work
environment in which the error occurred, indicate
causes or contributing factors to the error, location
of the error, names of the products involved
(including the trade (proprietary) and established
(proper) name}, manufacturer, dosage form,
sirength, concentration, and type and size of
container.

For Medical Device Use Errors: Report
circumstances or events that could cause use
errors. Medical device use errors usually occur for
one or more of the following reasons:

Users expect devices to operate differently than
they do.

Product use is inconsistent with user's expecta-
tions or intuition.

Product use requires physical, perceptual, or
cognitive abilities that exceed those of the user.
Devices are used in ways not anticipated by the
manufacturer.

Product labeling or packaging is confusing or
inadequate.

The environment adversely affects or influences
device use.

FIG E1. (Continued)

For a problem with a different manufacturer of the
same medicine:

Please incdlude specific information relative to the switch
between different manufacturers of the same medicine,
to include, but not be limited to, the names of the
manufacturers, length of treatment on each manu-
facturer's product, product strength, and any relevant
clinical data.

BS6: TestsiL y Data, ing Dates

Please provide all appropriate information, including
relevant negative test and laboratory findings, in order to
most completely convey how the medical work-up/
assessment led to strong consideration of medical
product-induced disease as eticlogy for clinical status, as
other di i i ic consi i were being
eliminated.

Please incdlude:

* Any relevant baseline laboratory data prior to the
administration or use of the medical product

All laboratery data used in diagnosing the event
Any available laboratory data/engineering analyses
(for devices) that provide further information on the
course of the event

If available, please include:

* Any pre- and post-event medication levels and
dates (if applicable)

Synopses of any relevant autopsy, pathology,
engineering, or lab reports.

If preferred, copies of any reports may be submitted as
attachments, with all confidential information deleted. Do
not identify any patient, physician or institution by
name. The initial reporter's identity should be provided in
full in Section G.

B7: Other
Medical Conditions

History, Includi

Knowledge of other risk factors can help in the evaluation
of a reported adverse event If available, provide
information on:

+ Other known conditions in the patient, e.g.,
+ Hypertension (high blood pressure)
+ Diabetes mellitus
+  Liver or kidney problems

Significant history

+ Race

+  Allergies

« Pregnancy history

« Smoking and alcohol use, drug abuse
+ Setting
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SECTION C: PRODUCT AVAILABILITY

Product available for evaluation? (Do not send the product to FDA.)
To evaluate a reported problem with a medical product, it is often crilical to be able to examine the product. Please
indicate whether the product is available for evaluation. Also indicate if the product was returned to the manufacturer

and, if 50, the date of the return.

SECTION D: SUSPECT PRODUCT(S)

For adverse event reporting:

A suspect product is one that you suspect is associated
with the adverse event In Section F enter other
concomitant medical preducts (drugs, biclogics including
human cells, tissues, and cellular and tissue-based
products (HCT/Ps), medical devices, etc) that the
patient was using at the time of the event but which you
do not think were involved in the event.

Up to two (2) suspect products may be reported on one
form (#1=first suspect product, #2=second suspect
product). Attach an additional form if there were more
than two suspect products associated with the reported
adverse event.

For product quality problem reporting:

A suspect product is the product that is the subject of the
report. A separate form should be submitted for each
individual product problem report.

of the listri and phar-
maceutical manufacturer and labeled strength of the
product is important for prescription or non-prescription
products.

This section may also be used to report on special
nuiritional products (e.g., dietary supplements, infant
formula or medical focds), cosmetics, human_cells,
tissues, or cellular and tissue-based products (HCT/Ps)
or other products regulated by FDA.

It reporting on a special nutritional or drug product
quality problem, please attach labeling/packaging if
available.
If reporting on a special nutritional product only, please
provide directions for use as listed on the product
labeling.

D1: Name, Strength, Manufacturer

Use the name. If the name is
not known or if there is no trade/brand name, use the
generic product name and the name of the manutacturer
or labeler. These names are usually found on the
product packaging or labeling. Strength is the amount in
each tablet or capsule, the concentration of an
injectable, etc. (such as "10mg", "100 units/ce”, elc.).

For human cells, tissues, and cellular and tissue-based
products (HCT/Ps), please provide the common name of
the HCT/P. You can also indicate if the HCT/P has a
proprietary or trade name. Examples: Achilles tendon,
lliac crest bone or Islet cells.

D2 Dose or Amount, Frequency, Route

Describe how the product was used by the patient (e.g.,
500 mg QID orally or 10 mg every other day IV). For
reports involving overdoses, the amount of product used
in the overdose should be listed, not the prescribed
amount. (See APPENDIX for list of Routes of
Administration on the next page.)

D3: Dates of Use

Provide the date administration was started (or best
estimate) and the date stopped (or best estimate). If no

D8: Event After

This information is particularly useful in the evaluation of a
suspected adverse event. In addition to checking the
appropriate box, please provide a description of what
happened when the drug was stopped and then restarted in
block B5, and any supporting lab tests and dates in block
B6.
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SECTION D: SUSPECT PRODUCT(S) (continued)

D9: NODC # or Unigue ID

The national drug code (NDC #) is requested only when
reporting a drug product problem. Zeros and dashes should
be included as they appear on the label. NDC # can be
found on the original product label andfor packaging, but is
usually not found on dispensed pharmacy prescriptions.

If the product has a unique or distinct identification code,
please provide this here. This is applicable to human cells,
tissues, and cellular and tissue-based products (HCT/Ps).

- Routes of A

Auricular (otic) 001 intracerebral 018

Buccal 002 Intracervical 018
Cutaneous 003 Intracisternal 020

Dental 004 Intracomeal 021
Endocervical 005 Intracoronary 022
Endosinusial 006 Intradermal 023
Endotracheal 007 Intradiscal (intraspinal) 024
Epidural 008 Intrahepatic 025

Ext ional 026

F is 010 i
Intra corpus cavernosum @11 Intramedullar (bone marrow) 028
Intr: tic 012 029

Intra-arferial 013
Intra-articular 014
Intra-uterine 015

Intramuscular 030

Intraocular 031

Intrapericardial 032
it 033

dates are known, an duration is

(e.g., 2 years) or if therapy was less than one day, then
duration is appropriate (e.g., 1 dose or 1 hour for an IV).

For human cells, tissues, and cellular and lissue-based
praducts, provide the dale of transplant and if applicable,
the date of explanation.

D4: Diagnosis or Reason for Use {indication)

Provide the reason or indication for which the product
was prescribed or used in this particular patient.

Ds: Event Abated After Use Stopped or Dose
Reduced

If available, this information is particularly useful in the
evaluation of a suspected adverse event. In addition to
checking the appropriate box, please provide supporting
lab tests and dates, if available, in block B6.

D6:  Lot#

If known, include the lot number(s) with all product
quality preblem reports, or any adverse event report with
a biologic, or medication.

D7: Expiration Date

Please indude if available.

{continued on next page)

017 034

FIG E1. (Continued)

Intrasynovial 035 Perineural 052

Intratumor 036 Rectal 053

Intrathecal 037 Respiratory (inhalation) 054
Intrathoracic 038 Retrobulbar 055
Intratracheal 038 Subconjunctival 056
Intravenous bolus 040 Subcutaneous 057
Intravenous drip 041 ‘Subdermal 058

Intravenous (not otherwise specified) 042  Sublingual 058

Intravesical 043 Topical 060
lontophoresis 044 Transdermal 061
Ocdusive dressing technique 045 Transmammary 062

Ophthalmic 046 Transplacental 063
Oral 047 Unknown 064
Oropharingeal 048 Urethral 065

her 049 Vaginal 066

Parenteral 050
Periarticular 051
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SECTION E: SUSPECT MEDICAL DEVICE

The suspect medical device is 1) the device that may
have caused or contributed to the adverse event or 2)
the device that malfunctioned.

In Section F, report other concomitant medical products
(drugs, biologics induding HCT/Ps, medical devices,
elc.) that the patient was using at the time of the event
but which you do not think were involved in the event.

If more than one suspect medical device was involved in
the event, complete all of Section E for the first device
and attach a separate completed Section E for each
additional device.

If the suspect medical device is a single-use device that
has been reprocessed, then the reprocessor is now the
device manufacturer.

E1: Brand Name

The trade or proprietary name of the suspect medical
device as used in product labeling or in the catalog (e.g.,
Flo-Easy Catheter, Reliable Heart Pacemaker, etc.).
This information may 1) be on a label attached to a
durable device, 2) be on a package of a disposable
device, or 3) appear in labeling materials of an
implantable device. Reprocessed single-use devices
may bear the Qriginal Equipment Manufacturer (OEM)
brand name. If the suspect device is a reprocessed
single-use device, enter "NA".

E2: Common Davice Name

The generic or common name of the suspect medical
device or a generally iptive name (e.g., ical

Serial #:

This number can be found on the device label or
accompanying packaging; it is assigned by the
manufacturer, and should be specific to each device.
Lot#:

This number can be found on the label or packaging
material.

Expiration Date (mm/ddlyyyy):

If available, this date can often be found on the device
itself or printed on the accompanying packaging.

Other #:

Any other applicable identification number (e.g.. com-
jponent number, product number, part bar-coded product
ID, etc.}

E5: Operator of Device

Indicate the type (not the name) of person operating or

using the suspect medical device on the patient at the
time of the event as follows:

= Health pr i = physician, nurse,

therapist, etc.

Lay user/patient = person being treated, parent/
spouse/friend of the patient

= Other = nurses aide, orderly, elc.

calheter, heart pacemaker, patient restraint, etc).
Please do not use broad generic terms such as
“"catheter”, "valve”, "screw”, elc.

E3: Manufacturer Name, City and State

If available, list the full name, city and state of the
manufacturer of the suspected medical device. If the
answer of block EB is "yes", then enter the name, city
and state of the reprocessor.

E4: Model #, Catalog #, Serial #, Lot #, Expiration
Date, Other #

If available, provide any or all identification numbers
associated with the suspect medical device exactly as
they appear on the device or device labeling. This
includes spaces, hyphens, etc.

Model #:

The exact model number found on the device label or
accompanying packaging.

Catalog #:

The exact number as it appears in the manufacturer's
catalog, device labeling, or accompanying packaging.

E6: If Impl Give Gate yyy)

For medical devices thal are implanted in the patient,
provide the implant date or your best estimate. If day is
unknown, month and year are acceptable. If month and
day are unknown, year is acceptable.

E7: IfExpl

, Give Date yyy)

If an implanted device was removed from the patient,
provide the explaniation date or your best estimate. If
day is unknown, month and year are acceptable. if
month and day are unknown, year is acceptable.

E8: |Is this a Single-use Device that was returned
before Reprocessed and Reused on a Patient?

Indicate "Yes" or "

E9: If Yes to Item No. 8, Enter Name and Address
of Reprocessor

Enter the name and address of the reprocessor of the
single-use device. Anyone who reprocesses single-use
devices for reuse in humans is the manufacturer of the
reprocessed device.
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SECTION F: OTHER (CONCOMITANT) MEDICAL PRODUCTS
Product names and therapy dates (exclude treatment of event)
Information on the use of concomitant medical products can frequently provide insight into previcusly unknown
interactions between products, or provide an alternative explanation for the cbserved adverse event. Please list and
provide product names and therapy dates for any other medical products (drugs, biologics including HCT/Ps, medical
devices, etc.) that the patient was using at the time of the event. Do not include products used to treat the event.

SECTION G: REPORTER

FDA r that y is an i

concern in the context of adverse event reporting. The

patient's identity is held in strict confidence by FDA and protected to the fullest extent of the law. However, to
allow for timely follow-up in serious cases, the reporter's identity may be shared with the manufacturer unless
specifically requested otherwise in block G5. FDA will not disclose the reporter's identity in response to a
request from the public, pursuant to the Freedom of Information Act

G1: Name, Address, Phone #, E-mail

Please provide the name, mailing address, phone number
and E-mail address of the person who can be contacted to
provide information on the event if follow-up is necessary.
While optional, providing the fax number would be most
helpful, if available. This person will also receive an
acknowledgment letter fram FDA on receipt of the report,

G2: Health Professional?

Please indicate whether you are a health professional
(e.q., physician, pharmacist, nurse, etc.) or not.

G3: Occupation:

Please indicate your occupation (particularly type of
health professional), and include specialty, if appropriate.

FIG E1. (Continued)

G4: Also Reported to:

Please indicate whether you have also notified or
submitted a copy of this report to the manufacturer and/
or distributor of the product, or, in the case of medical
device reports only, to the user facility (institution) in
which the event occurred. This information helps to track
duplicate reports in the FDA database.

G5: Release of reporter's ldentity to the
manufacturer

In the case of a serious adverse event, FDA may provide
name, address and phone number of the reporter
denoted in block G1 1o the manufacturer of the suspect
product. If you do not want your identity released to the
manufacturer, please put an X in this box
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