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Most pathologists assume that a diagnosis of Churg-
Strauss syndrome (CSS) requires the finding of ne-
crotizing vasculitis accompanied by granulomas
with eosinophilic necrosis in the setting of asthma
and eosinophilia. However, recent data indicate
that this definition is too narrow and that adher-
ence to it leads to cases of CSS being missed. CSS
has an early, prevasculitic phase that is character-
ized by tissue infiltration by eosinophils without
overt vasculitis. Tissue infiltration may take the
form of a simple eosinophilia in any organ, and a
fine-needle aspirate showing only eosinophils may
suffice for the diagnosis in this situation. The pre-
vasculitic phase appears to respond particularly
well to steroids. Even in the vasculitic phase of CSS,
many cases do not show a necrotizing vasculitis but
often only an apparently nondestructive infiltration
of vessel walls by eosinophils. In modern biopsy
materials, granulomas frequently cannot be found.
In the postvasculitic phase of CSS, healed vascular
lesions resemble organized thrombi but typically
show very extensive destruction of elastica and, of-
ten, an absence of eosinophils. The widespread use
of steroids as therapy for asthma has led to the
peculiar and confusing situation in which the ste-
roid therapy accidentally suppresses CSS and
changes in steroid treatment uncover the disease;
this type of “formes frustes” CSS is now well recog-
nized with leukotriene receptor antagonist treat-
ment and will be seen with increasing frequency as
other steroid-sparing therapies for asthma are
introduced.
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Historic Definitions of Churg-Strauss Syndrome
Churg-Strauss syndrome (CSS) as originally de-

scribed (1) is a syndrome characterized by asthma,
blood and tissue eosinophilia, and in its full-blown
form, eosinophilic systemic vasculitis, along with ne-
crotizing granulomas centered around necrotic eosin-
ophils. However, experience with increasing numbers
of cases indicates that this definition is too narrow.
Many cases of CSS, especially the early (“prevascu-
litic” or “prodromal”) phase cases readily amenable to
treatment, do not have overt vasculitis, but often have
other, quite typical, patterns of organ involvement. As
well, relatively new developments in diagnostic test-
ing, notably ANCA, and new modes of treatment for
asthma, have made it clear that a much broader def-
inition is required for accurate diagnosis of CSS. Cli-
nicians are becoming familiar with these findings,
particularly the issue of CSS and leukotriene receptor
antagonist therapy. However, few pathologists are
aware of these issues and CSS appears to be under-
diagnosed by pathologists.
The first description of CSS was made by Churg

and Strauss in 1951 (1) on 13 patients (11 autop-
sied) under the title “allergic granulomatosis, aller-
gic angiitis, and periarteritis nodosa.” Churg and
Strauss emphasized the findings common to all
cases: history of asthma; blood and tissue eosino-
philia; necrotizing vasculitis; and a granulomatous
response to eosinophilic necrosis (Table 1). Al-
though the cases in the original description of CSS
were remarkably similar, further experience has
shown that exact definition of CSS is a problem, in
part because CSS is very protean in its manifesta-
tions, a problem common to most forms of vascu-
litis, and in part because, as will be described, it has
become clear that there is a sequence of events in
the natural history of CSS and that some relatively
early cases do not demonstrate vasculitis. As well,
the original cases predated the use of exogenous
steroids, and thus represent totally untreated dis-
ease. However, most asthmatics now are treated
with steroids for their asthma, and this treatment,
which is the preferred treatment for CSS as well, in
itself changes the clinical appearances of CSS.
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Current Definitions of CSS
Historically, pathologic descriptions of CSS were

relatively few (1–5), in part because CSS is a rare
disease (incidence on the order of 1–2 cases per
million persons per year in the general population
(6)). But the recognition that CSS could be success-
fully treated with steroids led, by the mid-1980s, to
a shift in emphasis from purely pathologic diagno-
sis to clinical diagnosis (7). Unfortunately, clinical
diagnosis is also not simple, and thus a variety of
definitions exist in the literature as shown in Table
1. The original Churg and Strauss definition (1), the
Chapel Hill Consensus Conference definition (8),
and the Lanham et al. (7) criteria require overt
vasculitis, although Lanham et al. (5, 7) also stress
the idea of an early, prevasculitic phase of the dis-
ease (see below). The broadest definition is that of
the American College of Rheumatology (ACR; 9),
which is notionally based on subclassifying patients
thought to have clinical vasculitis but does not ac-
tually require pathologic evidence of vasculitis. The
ACR criteria instead allow tissue eosinophilia in the
absence of pathologic vasculitis to serve as one
criterion for the diagnosis of CSS. Both the ACR and
the Lanham criteria also emphasize allergic rhinitis
as a part of CSS.

These definitions also predate the widespread use
of anti-neutrophil cytoplasmic antibody (ANCA) test-
ing, and ANCA status is not part of any of these
diagnostic schemes. CSS is associated with a positive
ANCA in some reports in as many as 70% of cases
(10–15); this is usually p- (myeloperoxidase) ANCA,
although c-ANCA–positive patients have also been
reported, and sometimes the proportion of positive
cases is much smaller (see Reference 11). Microscopic
polyangiitis, one of the morphologic differentials of
CSS, is also typically p-ANCA positive in about 40–
80% of cases, whereas Wegener’s granulomatosis, an-
other morphologic differential, is generally c- (pro-
teinase 3) ANCA positive, in some studies in up to

90% of cases (11–15). There appears to be a consensus
that a properly performed ANCA test, which must
include an ELISA to show proteinase 3 or myeloper-
oxidase specificity, provides strong support for a di-
agnosis of CSS, even if overt vasculitis cannot be
found.

Natural History of CSS

The early (“prodromal,” “prevasculitic”) phase
Although the original cases of CSS all had florid

vasculitis, it has become apparent from clinical ob-
servations (3, 5, 7) that many cases pass through a
series of stages before the development of vasculitis
and that identification of patients in the early phase
is important because they appear to respond well to
steroids and to have an excellent prognosis (Table
2).

The idea of a natural history of CSS was intro-
duced by Lanham et al. (7). They summarized 138
cases in the literature and 16 of their own and
suggested that the typical sequence of events is,
first, the appearance of clinically overt allergic rhi-
nitis (mean age of appearance, 28 years), followed
several years later by the development of asthma
(mean age of appearance, 35 years), and, finally, the
development of vasculitis (mean age of appearance,
38 years). Before vasculitis appears, there is often
clinically apparent infiltration of tissues by eosino-
phils (3), and it is this pathologic tissue eosinophilia
that is the diagnostic hallmark of early-stage CSS.
This sequence is by no means invariable, and all
manifestations may occur together; as well, some
patients do not have clinical allergic rhinitis, and in
rare cases asthma develops after vasculitis (16).

Allergic rhinitis was believed to be, in retrospect,
the earliest manifestation of CSS in about 70% of
the cases summarized by Lanham et al. (7) and in
60% of the cases of Guillevin et al. (16). The rhinitis
is often severe and may require repeated nasal

TABLE 1. Criteria for the Diagnosis of CSS

Author Group (Reference No.) Criteria

Churg and Strauss (1) History of asthma
Blood and tissue eosinophilia
Necrotizing vasculitis
Necrotizing granulomas centered on necrotic eosinophils

Chapel Hill Consensus Conference (8) Asthma
Eosinophilia
Necrotizing vasculitis
Granulomatous inflammation associated with tissue eosinophilia

Lanham et al. (7) Asthma
Eosinophilia � 1.5 � 109/l
Vasculitis involving �2 organs

American College of Rheumatology (9) Asthma
Paranasal sinus abnormalities
Eosinophilia � 10%
Neuropathy (mono or poly)
Pulmonary infiltrates
Biopsy containing a blood vessel with extravascular eosinophils
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polypectomies to relieve obstruction and sinusitis.
As the disease advances, many patients develop
asthma that is increasingly difficult to control, and
this is part of early-stage disease (3, 5, 7), although
obviously by themselves neither asthma nor allergic
rhinitis is specific for nor diagnostic of CSS.

Blood eosinophilia is found at some time in al-
most all patients with CSS, but may be suppressed

by steroid therapy. Lanham et al. (7) suggested that
eosinophilia more than 1.5 � 109/L (at some point)
is a required feature for diagnosis. Care should be
taken not to confuse the eosinophilia of CSS, which
is often quite marked, with the low-level eosino-
philia (less than 1.0 � 109) sometimes found in
otherwise healthy asthmatics. Of note, blood eosin-
ophilia may revert to normal or near-normal values
in CSS, but tissue infiltration by eosinophils can still
be present (5, 7).

The characteristic feature of the early phase of
CSS is extravascular tissue infiltration by eosino-
phils, and this condition is, in my experience, un-
derrecognized by pathologists, not in the sense of
morphology, but in the sense of indicating to the
clinician the significance of eosinophils as a confir-
matory diagnostic finding. Extravascular tissue in-
filtration by eosinophils may occur in any organ. In
the lung, this event frequently takes the form of the
dense peripheral radiographic airspace infiltrates of

FIGURE 1. Early (prevasculitic) phase CSS. (A) CT scan showing enlarged parotid (arrow) in a patient with asthma and eosinophilia. A fine needle
aspirate showed only eosinophils, a finding that, in this setting, strongly supports a diagnosis of early phase CSS. In this particular case the chest CT
showed dense peripheral airspace infiltrates consistent with chronic eosinophilic pneumonia (B). Open lung biopsy demonstrated a typical histologic
picture of chronic eosinophilic pneumonia with areas of necrosis (top of field in D) but without evidence of vasculitis (C,D). BOOP-like areas (E)
were also present; BOOP is a common finding in CEPof any cause. Despite the clinical and pathologic absence of vasculitis, the patient was p-ANCA
positive, a finding that here is confirmatory of CSS. (C,D,E: H and E � 160)

TABLE 2. Typical Findings in the Early (Prevasculitic,

Prodromal) Phase of CSS

Allergic rhinitis
Asthma
Blood eosinophilia
Extravascular tissue infiltration by eosinophils (may be diagnosed by

fine-needle aspirate), including
Lavage eosinophilia
Chronic eosinophilic pneumonia
Eosinophilic gastroenteritis
Enlargement of lymph nodes, salivary glands, or other organs caused

by eosinophilic infiltration
No vasculitis clinically or on biopsy
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chronic eosinophilic pneumonia (Fig. 1) and often
is accompanied by fever and weight loss. Eosino-
philic gastroenteritis may present with abdominal
pain, bleeding, diarrhea, or obstruction. Eosino-
philic lymphadenitis can cause enlarged lymph
nodes, and I have seen the same phenomenon in a
salivary gland (Fig. 1). Myalgias and arthralgias may
be present in the early stage and may reflect eosin-
ophilic tissue infiltration.

Pathologic specimens may be obtained in early-
stage CSS because the disease is suspected clini-
cally or because there is unexplained organ enlarge-
ment or dysfunction of uncertain etiology. The
most important issues for the pathologist in this
setting are the following: 1) to show the presence of
eosinophilic tissue infiltration; 2) to document the
presence or absence of vasculitis because this may
affect therapy; and 3) to communicate to the clini-
cian the extent to which these findings (and those
of ANCA testing as well) can be used to support a
diagnosis of CSS.

In regard to tissue eosinophilia, a perfectly ac-
ceptable result may be obtained by fine needle
aspiration of an accessible organ. For example, Fig-
ure 1 shows a patient with asthma and eosinophilia
who developed salivary gland enlargement. The ini-
tial diagnostic test was a fine-needle aspirate of the
salivary gland. This showed only eosinophils. In this
clinical setting, the finding of eosinophilic infiltra-
tion is sufficient to suggest the diagnosis of CSS.
This particular patient also had chronic eosino-
philic pneumonia documented on a subsequent
biopsy (Fig. 1) and a positive pANCA, although
there was no clinical or pathologic evidence of
vasculitis.

Pulmonary eosinophilia may, similarly, be docu-
mented by bronchoalveolar lavage, but a high per-
centage of eosinophils is required to support a diag-
nosis of CSS, because small numbers of eosinophils
are common in lavages from asthmatics. The nasal
polyps of CSS are histologically similar to those seen
in patients without CSS. Heavy eosinophilic infiltrates
are the rule, but vasculitis is very rare. However, be-
cause nasal polyps of any cause may contain eosino-
phils, polyps are not generally suitable specimens for
diagnosing early-stage CSS.

Up to 70% (5, 7, 16) of cases of CSS have pulmo-
nary infiltrates at some point in their course, and
thus lungs are often biopsied. In the early stage of
CSS, the histology may be indistinguishable from
ordinary chronic eosinophilic pneumonia (CEP;
Fig. 1). Foci of eosinophil necrosis and scattered
giant cells may be observed: these are not specific,
and can be seen in ordinary CEP (17) as well as in
CSS. CEP-like foci in CSS may appear to have few or
even no eosinophils if the patient has been treated
with high-dose steroids, and steroids will produce

eosinophil necrosis in CEP type lesions of any
cause.

Clinically a radiographic picture of CEP appears
to be accepted as a legitimate finding in CSS (18),
and there are several reports in the literature iden-
tifying chronic eosinophilic pneumonia as a pre-
senting feature of CSS, in one instance eight years
before the vasculitic stage developed (19, 20). On
careful reading, these reports describe what ap-
pears to be prevasculitic stage CSS.

Thus, in a setting clinically suspicious for CSS, the
finding of a picture of CEP provides support for that
diagnosis. However, the differential diagnosis of
asthma, eosinophilia, and histologic CEP must be
considered. One major differential is allergic bron-
chopulmonary aspergillosis. Such patients have
asthma and eosinophilia, along with serum preci-
pitins against Aspergillus (rarely other) organisms.
They usually show a variety of pulmonary changes
including central bronchiectasis, mucoid impaction,
eosinophilic pneumonia, and necrotizing bronchioli-
tis/bronchocentric granulomatosis as well as small
numbers of Aspergillus organisms in the tissues (21).
They do not have evidence of systemic vasculitic dis-
ease, and in most cases, the morphologic findings and
the chest radiographic findings are quite different
from those of CSS. A single case of CSS in a patient
with allergic bronchopulmonary aspergillosis has
been reported (22).

If one subtracts out the patients with CSS or
allergic bronchopulmonary aspergillosis, some pa-
tients with asthma, eosinophilia, and histologic
CEP have true CEP, but it is difficult to determine
how often this happens. Fox and Seed (23) summa-
rized 63 cases of CEP in the literature and reported
that 53% had asthma. Of note, 70% had asthma for
less than 5 years before the appearance of CEP, a
temporal pattern also frequent in CSS. Similarly
Marchand et al. (24) reviewed 62 more recent cases
of CEP and found that 52% had asthma, often se-
vere. Some series of cases of CEP contain patients
whose stories lead the clinician to strongly suspect
CSS. For example, in Case 7 of the Carrington series
(25), the patient developed sudden unexplained
heart failure, and the authors speculated about the
presence of vasculitis, but eosinophilic myocarditis,
a common finding in CSS, would provide an equally
good explanation. In the series of Marchand et al.
(24), several patients had nonnecrotizing vasculitis
on biopsy, one was pANCA positive, one had peri-
carditis, and one had purpura. These findings sup-
port the idea that some proportion of cases re-
ported as CEP may really be CSS, and, of course,
such patients might eventually develop vasculitic
phase CSS if left untreated. However, given that
both CSS and CEP are usually treated with high-
dose steroids, the distinction may not be crucial.
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Radiographic infiltrates and blood eosinophilia
may be seen in a variety of parasitic infections
including Strongyloides, Ascaris, Toxocara, and An-
cyclostoma in North America (26, 27). However,
these patients are typically not asthmatic, although
they may wheeze temporarily when the lung is
showered with parasites. Similarly, their chest ra-
diographs usually show no lesions or fleeting air-
space infiltrates. Marked eosinophilia may also be
seen in tropical eosinophilia (occult filariasis
caused by Wuchereria bancrofti and Brugia malayi;
26, 27). Again, these patients are typically not asth-
matic and most in fact have restrictive functional
abnormalities. Their chest radiographs typically
show increased interstitial markings. Organisms
may be seen in the lung on biopsy with any of these
infections, and occasionally, CEP-like foci are
present as well (28). Eosinophilia and pulmonary
infiltrates may also be seen in drug reactions, hy-
pereosinophilic syndrome, and occasionally in fun-
gal and tuberculous infections (27). Usually, such
patients are not asthmatic.

In early CSS, diagnostic gastrointestinal biopsies
from any site will show an intense eosinophil infil-
trate. Care must be taken not to overinterpret GI
biopsies; small numbers of eosinophils are com-
mon in normals. Biopsy of other accessible organs
such as enlarged lymph nodes may show only eo-
sinophil infiltration without any other specific
findings.

Last, it should be remembered that the clinician
requesting a biopsy probably expects a diagnosis of
vasculitis to confirm his or her impression of CSS.
By definition, vasculitis is absent in specimens from
early-stage disease, and this absence should be
noted along with a comment about whether the
findings that are present (for example, tissue eosin-
ophilia) are consistent with early-stage CSS. There
is a distinct tendency, in my experience, toward
underdiagnosing CSS in this situation, with a con-
sequent delay in appropriate therapy.

The vasculitic phase
The distinction between early-phase and

vasculitic-phase disease may be subtle. Any of the
pathologic features seen in early-stage CSS may
also be seen in the vasculitic phase, and eosino-
philic tissue infiltration is almost always present.
However, the classic histologic hallmarks of the
vasculitic phase are (1) an eosinophil rich necrotiz-
ing vasculitis involving primarily small arteries, ar-
terioles, venules, and veins and (2) necrotizing
granulomas centered on necrotic eosinophils (Fig-
ure 2). What is not widely appreciated is how infre-
quently all of the classic findings are actually found
in modern biopsy material; in a recent series of 23
patients, Reid et al. (29) were able to show the
original Churg and Strauss criteria in only 4!

CSS is a systemic vasculitis, and any organ may
be affected (Table 3; Figs. 2–6). The vasculitis shows

FIGURE 2. Vasculitic phase CSS in kidney. A, note the necrotizing granuloma in the upper part of the field and the necrotizing vasculitis in the
lower part of the field, both superimposed on a background of eosinophilic inflammation in a patient with asthma and eosinophilia. Although
described as the classic picture of CSS, in modern biopsy material this combination of features, either in a single site, or merely scattered in different
areas of the biopsy, is actually uncommon. B, another small vessel showing fibrinoid necrosis. (A: H and E, 200�; B: H and E, 400�)
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a wide variety of appearances. Necrotizing vasculitis
(Fig. 2) can affect any small vessel and consists of
infiltration of the wall by inflammatory cells, mostly
eosinophils, but sometimes with a proportion of
PMN; where this is marked, the vessel wall becomes
necrotic and may be replaced by granular pink ma-
terial somewhat resembling fibrin, so-called fibrin-
oid necrosis (Fig. 2B). However, in many instances,
the vasculitis of CSS consists only of infiltration of
the vascular wall by inflammatory cells without any
obvious tissue necrosis; in other words, nonnecro-
tizing vasculitis (Figs. 3 and 6). This finding is com-
monly seen in venules and small veins, and in my

experience, it is particularly frequent in the lung. In
the recent large series of Guillevin et al. (16), 48% of
muscle biopsies, 63% of nerve biopsies, and 67% of
skin biopsies were positive for vasculitis, but necro-
tizing vasculitis was found in only 33–50% of these
specimens. Thus the absence of necrosis in the
vessel wall in no way mitigates against the diagno-
sis. As well, biopsy or autopsy material may be
obtained from patients treated with steroids (see
below), and steroids can rapidly and often totally
suppress eosinophil infiltration. Therefore, in occa-
sional cases, the pathologic picture is one of a small
vessel vasculitis without eosinophils, and clinical
information is crucial to the correct diagnosis.

CSS granulomas consist of necrotic eosinophils
and Charcot-Leyden crystals, usually with a sur-
rounding palisade of giant cells or epithelioid his-
tiocytes (Fig. 2). Churg and Strauss originally called
them “allergic granulomas.” In CSS granulomas,
the necrotic material is usually distinctly pink on H
and E stains, in contrast to the usual finding in
Wegener’s granulomatosis, where the necrotic ma-
terial is derived from PMNs and is typically hema-
toxyphilic (3); this distinction can be diagnostically
helpful in equivocal cases. In the original descrip-
tion of Churg and Strauss (1), CSS granulomas were
reported in 100% of autopsy cases, and this finding
has lead to the idea that they are required for diag-
nosis. However, in more modern studies, they are
much less frequent, perhaps because the volume of

TABLE 3. Patterns of Organ Involvement in CSS in Two

Large Series

Manifestation
Lanham et al. (7), %

(N � 138)
Guillevin et al. (16), %

(N � 96)

Asthma 100 100**
Allergic rhinitis 70 61
Pulmonary infiltrates 72 41
Cardiac disease 47* 35***
Gastrointestinal disease 59* 31*
Renal disease 49 26
Cutaneous disease

Nodules 30 19
Purpura 48 30

Mononeuritis multiplex 66 77
Musculoskeletal disease 51* 54

* Summary figures: see the original for detailed breakdown by type of
involvement.

** In two cases, asthma developed after the onset of vasculitic disease.
*** Most had only pericardial involvement.

FIGURE 3. Nonnecrotizing vasculitis in CSS. A, a small pulmonary vessel demonstrates extensive eosinophilic infiltration of the wall, but the
higher power view (B) indicates that the vascular structure is preserved. Apart from vasculitis, the lung parenchyma had the appearance of chronic
eosinophilic pneumonia. (H and E; A, 160�; B, 400�)
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tissue available is much smaller in biopsies, or be-
cause they are suppressed by steroid therapy. Gran-
ulomas are not required for the diagnosis of CSS,
and the absence of granulomas should not influ-
ence the pathologist against a diagnosis of CSS.

The vasculitis of CSS may also affect capillaries
and small venules, and occasionally only vessels of
this size are affected. In the skin, this process ap-
pears as leukocytoclastic vasculitis with an accom-
panying eosinophilic infiltrate and sometimes with
polymorphonuclear leukocytes as well (Fig. 5), and
in the lung as capillaritis, an underrecognized form
of vasculitis associated with alveolar hemorrhage
(16, 30, 31). In the large series of Guillevin et al. (16),
alveolar hemorrhage was diagnosed in only 3 of 96
patients. However, a recent study (32) of lavage
fluid in patients with Wegener’s granulomatosis
and CSS showed large numbers of hemosiderin-
laden macrophages in more than 50% of cases,
implying that subclinical alveolar hemorrhage is
actually quite common in these conditions. Pa-
tients with capillaritis can have massive, sometimes
fatal, hemoptysis, and thus careful examination of
lung biopsies for evidence of capillaritis should be
carried out routinely in suspected CSS cases.

The postvasculitic phase
In successfully treated patients, the disease en-

ters the postvasculitic phase (3, 5, 7). Asthma and
allergic rhinitis are still present, but there is no

FIGURE 4. Eosinophilic myocarditis in CSS. Myocarditis appears to
be invariably seen in the vasculitic rather than prevasculitic phase
(compare Fig. 2 from the same case). This is one of the Formes Frustes
patients described by Churg et al. (33). The patient had been self-
treated with very high dose steroids to control his asthma; when
steroids were discontinued because of steroid-induced myopathy, overt
vasculitis appeared. He died of cardiac failure (H and E, 200�).

FIGURE 5. Skin biopsy showing low- and high-power views of marked leukocytoclastic vasculitis in CSS. In this case, the infiltrating cells are a
combination of eosinophils and PMNs. This patient has asthma, eosinophilia, and allergic rhinitis as well as a positive ANCA (H and E; A, 160�; B,
400�).

1290 Modern Pathology



active vasculitis, although persisting neuropathy
and hypertension may be seen. Microscopically,
the only specific finding is usually the presence of
healed vasculitis. This takes the form of throm-
bosed small vessels. The thrombi are usually well
organized by the time of pathological sampling
(Fig. 7) but can often be distinguished from ordi-
nary thromboemboli by the loss of large portions of
the vessel elastica (Fig. 7), an uncommon event
with ordinary emboli. Eosinophils may not be
present if disease has regressed or is being held in
check by steroid therapy. In this situation, the
meaning of the morphology depends on the clinical
history: similar findings could well be seen in
treated microscopic polyangiitis and Wegener’s
granulomatosis.

Disease Unmasked by Manipulating Steroid
Therapy: Formes Frustes of CSS

In many cases, CSS responds well to steroid ther-
apy. However, steroids are also widely used to treat
asthma itself. Thus some patients develop CSS, but
the disease is more or less completely, and acciden-
tally, suppressed by steroid therapy for the under-
lying asthma, only to appear in clinically recogniz-
able form if steroid therapy is discontinued or
manipulated.

This sequence of events has been the source of
some debate in the literature. In 1995 we (33) de-
scribed four such patients and labeled them
“Formes Frustes of CSS” to indicate that the disease
was hidden or incompletely visible until unmasked
by changes in steroid therapy. Three of these pa-
tients had severe enough asthma to require sys-
temic steroids, but the fourth was using only in-
haled steroids. Clinically, the findings ranged from
early disease with asthma, eosinophilia, and cervi-
cal lymph node enlargement (biopsy showed an
eosinophilic lymphadenitis) to severe vasculitis and
granuloma formation with death from cardiac fail-
ure (see Fig. 2, taken from one of the original cases).
Other series of such cases have now been reported
(34), including cases where the only change was a
switch from systemic to inhaled steroids (35). Apart
from the association with changes in steroid ther-
apy, the original formes frustes cases and the sub-
sequent ones all appear to be clinically typical CSS
with both early and vasculitic phase disease ob-
served. The pathologic findings also appear to be
similar to those in ordinary CSS, albeit the number
of biopsy samples available is limited and no formal
comparative studies have been done.

Over the past few years, leukotriene receptor an-
tagonist (LRA) therapy for asthma has been intro-
duced; the two most commonly used drugs,
zafirlukast and montelukast, are selective antago-

FIGURE 6. CSS in a peripheral nerve biopsy. Tissue eosinophilia and
mild but definite nonnecrotizing vasculitis are present. The vasculitis
should be noted in the pathology report because it may affect therapy
and appears to affect long-term loss of function. (H and E, 200�)

FIGURE 7. Postvasculitic phase of CSS. The vascular lumen has been
filled in by dense organizing thrombi, and the elastica has been
extensively destroyed, a characteristic finding in healed vasculitis. No
eosinophils are present. (Elastic stain, 160�).
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nists of the Type 1 cysteinyl leukotriene receptor
(36). One of the benefits of LRA therapy is that in
many instances, it allows tapering or discontinuing
of steroid therapy. Within a few months of LRA
coming on the market, cases now recognized as
CSS began to appear. Initially, Wechsler reported
eight such patients who had been taking zafirlukast
(37) and raised the question of whether this was a
toxic drug effect (38, 39). Similar findings followed
shortly when montelukast was introduced (38, 39).
However, careful review of the data, including care-
ful comparisons of incidence rates in asthmatics,
has led to the conclusion that these are all cases of
CSS unmasked by decreasing steroid use (38–42);
that is, represent formes frustes disease. Because
most new asthma therapies are likely to be steroid
sparing, it is likely that further cases will appear as
each agent is introduced, and the pathologist
should be aware of this phenomenon.

Differential Diagnosis
The differential diagnosis of CSS fundamentally

includes two separate categories: diseases charac-
terized by tissue (largely pulmonary) eosinophilia
(discussed above) and other forms of ANCA-
positive small-vessel vasculitis (Table 4). To a cer-
tain extent, the separation among the various forms
of ANCA-positive vasculitis is not crucial, since
treatment is, in broad outline, the same, although
many cases of CSS can be treated with steroids
alone, as opposed to microscopic polyangiitis and
Wegener’s granulomatosis, which usually require
both steroids and cyclophosphamide.

Therapy and Prognosis
Systemic steroids at high doses are the usual ini-

tial therapy for CSS. In cases that fail to respond to
steroids, or that have life-threatening complica-
tions, for example, progressive renal failure, and
probably in all cases that have cardiac involvement,
or that have complications associated with exten-

sive morbidity such as neuropathy with vasculitis,
cyclophosphamide may be added (7, 16), Early
(prevasculitic) phase disease appears to respond
much more quickly and completely than vasculitic
disease (7, 16). Systemic vasculitides of this type
can progress rapidly, and some argue that on this
basis, the vasculitic phase should always be treated
with both steroids and cyclophosphamide (5). The
role of serum ANCA in monitoring disease activity
is presently a controversial topic (11–15).

Even in the modern era, it is clear that a signifi-
cant fraction of patients in the vasculitic phase do
not respond to therapy, a point that emphasizes the
need for accurate and early diagnosis, preferably in
the prevasculitic phase. Guillevin et al. (16) re-
ported that of 96 patients, 8.5% failed to achieve
remission, and 26% had at least one relapse. In their
series, cardiac involvement or serious gastrointes-
tinal involvement such as bowel infarction were
particularly associated with mortality. Their 78-
month survival was 72%. In the slightly older col-
lected series of cases from Lanham et al. (7), ap-
proximately half of the deaths were associated with
cardiac disease. It is of interest that in a large series
comparing CSS and microscopic polyarteritis, both
diseases had about the same overall prognosis, al-
though the causes of death were different (43).
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