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Abstract
Churg-Strauss syndrome is a systemic ANCA-associated small- to 
medium-sized vessels vasculitis. Common clinical manifestations 
are marked blood eosinophilia, asthma, chronic sinusitis, cardio-
myopathy, pulmonary infiltrates, gastrointestinal complaints and 
a multiplex neuropathy. Anti-MPO (antimyeloperoxidase) pANCA 
(ANCA with a perinuclear fluorescence pattern) is present in 
38-59% of cases. Cardiac involvement is an important cause 
of morbidity and the leading cause of mortality in Churg-Strauss  

 
syndrome. The morphological substrate is an eosinophilic ne-
crotizing vasculitis. 

Treatment is based on corticosteroid therapy and immuno-
suppressive drugs (cyclophosphamide and azathioprine) and is 
determined according to prognostic criteria. Complete remission 
occurs in almost 90% of cases and relapses are frequent (25% 
of cases).
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However, recent analyses consider that SCS  
“forme frustre” may exist at the beginning of the 
treatment, and the onset of symptoms is associated 
to the steroids therapy weaning off, responsible for 
suppressing the disease. The disease incidence is iden-
tical both in asthmatic patients undergoing therapy 
with antileukotrienes and in the asthmatic population 
which are not under such medication.11,12

PATHOPHYSIOLOGY
The aetiology is unknown. The association with as-
thma and atopy is typical, although there are cases 
described where there is not a history of previous 
asthma.13 In a simpler way it is thought that an 
infectious agent or an exogenous antigen, possibly 
inhaled, can trigger an allergic inflammatory reac-
tion in a genetically prone individual, leading to the 
development of rhinosinusitis and asthma, followed 
by eosinophils tissue infiltration. The endothelial 
adhesion and leukotrienes activation lead to the vas-
cular inflammation and subsequently to necrotising 
vasculitis in the different organs and affected system.14 

The role of autoimmunity in the development of 
the disease is evident, with a presence of hypergam-
maglobulinaemia, increase on the levels of E immu-
noglobulin, rheumatoid factor and anti-neutrophil 
cytoplasmic antibodies.

DIAGNOSIS
Since the initial description by Churg and Strauss 
in 1951 that the disease definition  suffered several 
changes. The initial triad – small and medium vessels 
necrotising vasculitis, infiltration of vessels and tis-

INTRODUCTION
Churg-Strauss syndrome (SES) is a systemic vascu-
litis affecting small and medium  vessels, and might 
eventually involve any organ, namely the lungs, peri-
pheral nerves, skin, kidneys and less often the heart 
and gastrointestinal system. The disease is classically 
associated with allergic syndromes as asthma, rhinitis 
and sinusitis.1 

EPIDEMIOLOGY
In average, SCS occurs in the fifth decade of life. Some 
studies indicate a slight predominance in the female 
gender,1-3  others do not make evident any predomi-
nance regarding gender.4  The incidence is of 1.8 to 
6.8 cases per million in the general population,5-7 

although in asthmatic patients the value rises to 34.6 
- 64.4 cases per million.4,7  Regarding vasculitis ANCA 
(anti-neutrophil cytoplasmic antibodies), associated 
(SCS, microscopic polyangiitis and Wegener’s granu-
lomatosis), SCS is the rarest (Figure 1).5-8 

By the end of the 90s, several studies suggest a 
link between the treatment of asthmatic patients with 
antileukotrienes and the disease development.7,9,10  
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sues by eosinophils and the presence of extravascular 
granuloma –  more specific criteria were added but 
are still a target of criticism.15 – 17

The American College of Rheumatology has defi-
ned the SCS as likely when four out of the following 
six criteria are identified: a) asthma; B) eosinophilia; 
C) neuropathy, mononeuropathy, polyneuropathy; 
D) Pulmonary infiltrates; E) Changes of the parana-
sal sinus; F) extravascular and tissue infiltration of 
eosinophils.18  (Table I).

However the diagnosis remains a clinical one being 
desirable the pathological anatomy confirmation.

The typical patient is a middle age adult starting 
complaining of allergic rhinitis and/or asthma, of 
progressive deterioration and hard to control – the 
first stage of the disease or prodromal, followed by 
a second stage featured by eosinophilia in the peri-
pheral blood and eosinophilic infiltration of tissues. 
Lastly it emerges a stage of full blown vasculitis.

In the prodromal stage, the allergic rhinitis is 
usually the first evidence of the disease, occurring in 
around 70% of patients, being usually severe and can 
be associated to  nasal polyps or recurrent sinusitis.

Nasal perforation, pain or purulent or bloody 
rhinorrhea are usually associated to Wegener granu-

lomatosis being rare in the SCS.16,17

The most affected systems of organs are (on decre-
asing order) the respiratory, the peripheral nervous 
system, the skin, cardiovascular, gastrointestinal, 
kidneys and central nervous system (Table II).

The systemic symptoms may be prominent, name-
ly fever, weight loss, fatigue, asthenia and arthralgia.1,3

The respiratory involvement is practically univer-
sal (96 – 100%) and asthma is an early manifestation 
preceding vasculitis with an average of eight years.16,17  
Its severity usually increases with time and may pa-
radoxically improve when the vasculitis stage settles 
in. Although rare, there are cases described where 

TABLE i

American college of Rheumatology criteria (1990)18 
Likelihood when 4 out of the following are present

• Asthma; 
• Eosinophilia;
• Neuropathy, mononeuropathy, polyneuropathy;
• Pulmonary infiltrates; 
• Nasal sinus changes; 
• Eosinophils extravascular and tissue infiltration 

ANcA associated vasculites

Wegener’s granulomatosis

•  Oral or nasal inflammation 
• Thorax X/Ray with nodes, infiltrate  
 or cavitations
• Change on urinary sediment (sug. NG)
• Inflammatory granulomatosis

 
 
 
 
 
 
PR3/c-ANCA associated

Microscopic polyangiitis 

Similar to Wegener’s Granulomatosis 
but
•  without granuloma
•  higher systemic involvement
•  predominance of low respiratory 
complaints

 
 
MPO/p-ANCA associated 

Churg-Strauss Syndrome

•  Asthma
•  Eosinophilia (>10%)
•  Multiple mononeuropathy 
or polyneuropathy
• Migrant/transient pulmonary  
 opacities 
•  Paranasal sinus pathology 
•  Biopsy vessel w/eosinophils   
 in perivascular areas

 
 
MPO/p-ANCA associated   

ANCA associated vasculites.

FiG. 1
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asthma appears only in this stage of the disease. 13

The occurrence of haemoptysis due to alveoli 
hemorrhage is a rare situation but potentially severe. 
Pleural effusion can be found but presents a poor cli-
nical expression, just an exudate with a predominance 
of eosinophils.

The involvement of the nervous system is very 
frequent and may manifest itself through peripheral 
neuropathy, being mononeuropathy multiplex the 
most common presentation, as it affects the vasa va-
sorum, being sensitive motor and predominantly of 
distal topography, in the lower limbs.20-22 

The involvement of the central nervous system is 
not very frequent, with the cerebral vascular accident, 
both ischaemic as haemorrhagic, the most common 
manifestation, and they are an important cause of 
morbidity and mortality.19-23

Skin lesions are common in the vasculitis stage 

and may have several pre-
sentations (erythematous 
lesions, maculopapular, 
pustules or nodes). Le-
sions are predominant in 
the extremities, especially 
in the lower limbs. In the 
biopsy the most common 
findings are the necrotising 
extravascular granuloma 
and leukocytoclastic vas-
culitis.17, 24

Cardiac complications 
of the disease are the main 
cause of death and include 
acute pericarditis, constric-
tive pericarditis, myocardi-
tis and myocardial infarc-
tion. Arterial hypertension 
and electrocardiographic 
changes are also reported 
in around 50% of cases.17 

The gastrointestinal in-
volvement it is usually ex-
pressed by abdominal pain. 
Eosinophilic infiltration 
of the intestine wall can 
produce symptoms similar 
to an eosinophilic gastro-
enteritis. The submucosa 
and mucosa infiltration can 

lead to diarrhoea and haematochezia, and when it 
reaches the muscle layer may lead to obstruction; at 
serosa level it can trigger peritonitis with ascitic fluid 
that typically has a high concentration of eosinophils. 
Any part of the digestive system can be affected, in-
cluding the gallbladder.17-19, 25 

Less than half of the patients present kidney in-
volvement, being this in the majority of cases light 
to moderate and seldom evolving to terminal chronic 
renal failure. The main manifestations were serial cre-
atinine and urea increase, proteinuria and microscopic 
hematuria. In the renal biopsy a focal and segmental 
glomerulonephritis with necrosis and/or crescent 
formations, pauci-immune could be seen.16-19, 26,27

LABORATORY AND DIAGNOSIS ADDITIONAL 
TESTS
The laboratory evaluation reveals typically a nor-

TABLE ii

Multi-systemic involvement in 3 groups of patients

Guillevin n=96 (%)1 Lanham n=16 (%)36 Solans n=32 (%)28

Asthma
Rhinitis 
Pulmonary Infiltrate

96 (100%)

36 (37,5%)

16 (100%)
12 (75%)

10 (62,5%)
32 (100%)
20 (62,5%)

Monon multiplex 75 (78,1%) 12 (75%) 16 (50%)

Skin disease
Nodes
Purpura
Erythema

49 (51,0%)
19
30
8

2 (12,5%)
9 (56,3%)
9 (56,3%)

26 (81,3%)
2
16

Arthralgia Myalgia 52 (54,2%) 11 (68,8%) 14 (43,8%)

Cardiovascular
HTA
CCI
Pericarditis/Per.effusion
ECG Change

12
9

12 (75%)
4 (25%)

2 (12,5%)
8 (50%)

12 (37,5%)
7 (25%)

1

Gastrointestinal
Abdominal pain
Diarrhea 
Bleeding 

32 (33,3%)
29

9

7 (43,6%)
5 (31,3%)
4 (25%)

14 (43,8%)
10
4

Renal
Mild Kidney failure
Chr.Kidney failure
Nephrotic Syndrome 

25 (26,0%)

5
14 (87,5%)
1 (6,25%)
3 (18,75%)

4 (12,5%)

1

CNS
CVA

8 (8,3%)
6 4 (25%)

2 (6,2%)
1
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mocytic, normochromic anaemia with leukocytosis, 
eosinophilia and a response to the acute stage with 
an increase on  C-reactive protein, fibrinogen, α-2 
globulin and erythrocyte sedimentation rate.1,28 IgE 
levels are also increased in over half of the patients.

Asthma is in itself a disease associated with eo-
sinophilia, although less marked than in the SCS. 
Values over 800/μL are not frequent in asthma, and 
values above 1.500/μL or 10% of the leukocyte count 
are even rarer and therefore very suggestive of SCS. 
However it should be remembered that circulating 
eosinophils can be suppressed by corticotherapy.1,14 

ANCA (antineutrophil cytoplasmic antibodies) are 
antibodies directed against neutrophil enzymes. Two 
patterns can be identified through indirect immuno-
fluorescence: a pattern with perinuclear distribution 
– P – ANCA and another dispersing through the neu-
trophils cytoplasm – c– ANCA. The main p–ANCA 
antibodies antigen is the myeloperoxidase (MPO) 
while the c–ANCA is proteinase 3 (PR3). In the SCS 
from 38 to 59% of patients are ANCA positive, being 
that these ¾ present antibodies against myeloperoxi-
dase with a distribution pattern p-ANCA.27, 29-31

In the thorax teleradiography is possible to identify 
multi-focal bilateral pulmonary infiltrate, transient, 
17 that in CAT scan correspond to a parenchymal 
opacification. These nodes contrary to what happens 
in Wegener granulomatosis, seldom cavitate. CAT 
scan of paranasal sinus can also reveal the presence 
of sinusitis. ECG and echocardiogram as well as en-
doscopic exams are useful to evaluate the cardiac and 
gastrointestinal involvement, respectively.

The EMG can reveal an axonal neuropathy, featu-
red by a normal transmission speed and a decreased 
or absent action potential.32 

PATHOLOGICAL ANATOMY
SCS is a vasculitis reaching mainly small and medium-
-size vessels: arterioles, venules and capillaries. In the 
acute stage of the disease there is fibrinoid necrosis in 
the tunica media and intraparietal and perivascular 
infiltration, pleomorphic with a predominance of 
eosinophils.33  

Extravascular lesions can occur in any organ and 
are featured by an inflammatory infiltrate rich in eo-
sinophils forming granulomas with a necrotic core 
surrounded by histiocytes in picket fence and mul-
tinucleate giant cells. It is not always possible to ob-
serve and are not pathognomonic to the disease.16,25,34 

The coexistence of three kinds of lesion: necroti-
sing vasculitis, eosinophilic infiltration and extravas-
cular granuloma are rare and not compulsory for the 
histological diagnosis.17,32 

The biopsy must be performed preferentially in 
organs presumably affected. The places where more 
frequently histological manifestation of the disease 
are found are the skin (67.4%), nerves (65.7%) and 
muscles (47.9%).

TREATMENT
The treatment of ANCA associated vasculitis consists 
in two stages: the initial stage inducing the remission 
and the subsequent stage of maintenance (Table III). 

Systemic steroids are the first line of treatment. 
Prednisolone in a dose of 1 mg/kg can be started 
in patients who are not presenting a serious multi-
-organic involvement.35 In patients with multi-
-organic involvement it can be administered 1 g of 
methylprednisolone IV for three days, followed by 
40 to 60 mg/day of prednisolone. After the beginning 
the therapy it should be expected a decrease on the 
vasculitis symptoms and the inflammatory end-
points. ANCA are not considered reliable markers 
of disease activity.36 

Cyclophosphamide should be added to the treat-
ment with corticosteroids, in patients with a severe 
systemic involvement. It can be administered in en-
dovenous pulses (every two weeks in the first three 
administrations and then monthly – 0,6 g/m2/ month) 
or in a continuous form, oral route, in low dosage 
(2 mg/kg/day).37 Recent studies indicate that pulse 
administration presents a reduction on the drug ad-
verse effects, with an equal rate of remission although 
within increases on the recurrence rate.

The main treatment side-effects with cyclophos-
phamide are haemorrhagic cystitis, bladder fibrosis, 
bone marrow suppression, neoplasms and infections. 
Haemorrhagic cystitis can be prevented through the 
appropriate hydration and mesna administration 
before and after each treatment; prophylaxis with 
trimethoprim and sulphamethoxazole three times a 
week is recommended.28,38 

The cyclophosphamide dosage can be reduced in 
25 mg in patients over 60 years of age.

In patients without severe systemic involvement, 
cyclophosphamide can be replaced by methotrexate.

Remission is usually achieved in 3 to 6 months, 
starting the maintenance stage in which cyclophos-
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phamide should be replaced by azathriopine and 
should be administered for a minimum period of at 
least 18 months.38

When the renal involvement is not significant, se-
rum creatinine < 1.7 mg/dL, mycophenolate mofetil,39   
methotrexate40 and leflunomide 41 may can be used as 
alternatives for the maintenance therapy.

Plasmapheresis has been used as adjuvant to the 
induction therapy, however in the meta-analysis per-
formed to 140 patients it has not demonstrated any 
additional benefit.42 

Alpha interferon seems to be effective and well 
tolerated while inducing the remission in patients 
with refractory SCS, although presented studies report 
only to small groups of patients.43

The depletion of B cells resorting to rituximab, 
was suggested as beneficial in the treatment of ANCA 
associated vasculitis, however its use is described only 
in series or isolated cases.44

Recurrence is defined as occurrence or recurrence 
of SCS clinical manifestations. Persistent asthma or 
isolated increases on eosinophils count are not con-
sidered recurrence.38

In a refractory or persistent disease, one may as 
alternative use the following induction therapies: 
endovenous immunoglobulin,  15 – deoxyspergualin, 
anti-thymocyte globulin,  infliximab, mycophenolate 
mofetil and rituximab.38 

PROGNOSTIC
Before using corticosteroids in SCS treatment, the 
mortality rate was 50% within three months. After 
its introduction there was an important mortality 
reduction with a survival rate of 90% within one year 
and 50% at seven years.17-19 Associated factors to a bad 
prognosis and high mortality rate are the cardiac in-
volvement, gastrointestinal,  central nervous system, 
proteinuria > 1 g/24 hours, serum creatinine > 1.6 g/
dL. Over 90% of patients reach remission. Recurren-
ces occur in about ¼ cases, and half of these occurred 
in the first year, usually preceded by an increase of 
the eosinophils count. 1 

The neurological deficits recovery degree is unpre-
dictable and it might also occur complete regression. 
Motor deficits suffer a regression more rapidly than 
the sensitive component, tending to have a slower 
evolution and sequels in the form of paresthesia. 28   
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