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CASE REPORT

Churg-Strauss syndrome successfully treated with rituximab
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Abstract Churg-Strauss syndrome (CSS) is characterized
by small-vessel vasculitis, extravascular granulomatous
inflammation, and massive eosinophilia in tissues and
blood, and is often accompanied by a history of preclinical
asthma and/or allergic rhinitis lasting several years before
the syndrome develops its full clinical picture. Cortico-
steroids, often in combination with cytotoxic agents,
comprise standard therapy; however, a number of patients
appear to be resistant to treatment and there is a need for
more effective regimens. B cell depletion may be an
effective treatment option for CSS. Here, we describe two
patients resistant to conventional therapy who were treated
with rituximab and experienced a rapid and substantial
decrease in disease activity and asthmatic symptoms and an
increase in physical capacity.
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Introduction

Churg-Strauss syndrome (CSS) is characterized by granu-
lomatous inflammation of the respiratory tract accompa-
nied by blood eosinophilia, eosinophilia in affected tissues,
and necrotizing vasculitis in small blood vessels. CSS
develops almost exclusively in patients with pre-existing
asthma [1]. Historically, corticosteroids in combination
with cytotoxic agents have been the most effective treat-
ment. However, some patients do not respond to conven-
tional regimens and newer biological agents, like tumour
necrosis factor-alpha inhibitors, have been tried with lim-
ited success. Based on several reports concerning the effect
of the B cell-depleting agent rituximab for treating various
chronic inflammatory diseases, we treated two patients who
had treatment-resistant CSS with rituximab [2-7].

Case 1

A 50-year-old man was diagnosed with asthma in 2000.
During the spring, he developed nasal polyposis and
recurring sinusitis. Biopsy of a nasal polyp revealed
nonspecific inflammation. The patient responded well to
prednisolone but his asthma worsened as soon as pred-
nisolone doses were reduced. Conventional antiasthmatic
drugs had poor or no effect. After 1 year, he was treated
with montelukast with no obvious effect. Three months
later, he presented with fever, skin rash, and deterioration
of his asthmatic symptoms. Peripheral blood count
showed strong eosinophilia (31%). Montelukast was sus-
pected as a provoking factor and was discontinued [8, 9].
Repeat nasal biopsy demonstrated eosinophilic infiltration.
Routine immunological tests, including those for anti-
neutrophil cytoplasmatic antibodies (ANCA), anti-nuclear
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antibodies (ANA), rheumatoid factor, cryoglobulins, and
complement factors C3 and C4, were normal. Urinalysis
was normal. The patient was diagnosed with CSS based
on a history of asthma, recurring sinusitis, non-fixed
pulmonary infiltrates, blood eosinophilia, and a skin
biopsy showing intense inflammatory cell infiltration,
including increased numbers of eosinophils and some
areas with small-vessel vasculitis.

Initially, immunosuppressive treatment with azathio-
prine and prednisolone had good effect, but after a few
months, sinusitis reoccurred, his asthma deteriorated, and
the patient developed bilateral hearing loss. The lack of a
sustained response to azathioprine and prednisolone
required a change to methotrexate. The initial effect was
good, but the patient again experienced hearing loss.
Cyclosporine was added in the summer of 2002; no
sustained response manifested. Infliximab therapy was
initiated in the spring of 2003. After 5 months, the
patient developed resistance to infliximab and anakinra
was tried. The response was insufficient and infliximab
was reintroduced. Infliximab treatment was ceased per-
manently when the patient developed intolerance in the
spring of 2005, and his condition continued to deteriorate
(Table 1).

Rituximab therapy was started in February 2007. The
patient received two cycles of 1,000 mg given 2 weeks
apart, followed by 1,000 mg every 6 months. Four weeks
after starting rituximab, the patient reported feeling almost
fully recovered, experienced less asthmatic symptoms, and
had nearly normal hearing. After receiving his fourth round
of rituximab in March 2008, the patient felt completely
recovered and experienced no limitations in physical
capacity. Peripheral CD 19 and CD 20 cell counts dem-
onstrated complete B cell depletion with normal T cell
counts. As of September 2008, the patient had received his
fifth rituximab treatment and he remains in remission. The
patient is currently receiving 7.5 mg methotrexate per
week, 5 mg prednisolone per day, and has no need for
antiasthmatic medication.

Table 1 Selected variables in patients before and after treatment
with rituximab

Patient 1 Patient 2

Before Rtx After Rtx Before Rtx After Rtx

Eosinophils (%) 19.5 2 19 10
CD19 B cells (%) 6.1 <0.1 12.1 0.1
FVC (%/L) 80/3.67 103/4.63  66/2.38 70/2.50
FEV1 (%/L) 53/1.98 70/2.56 52/1.62 67/2.10
FEV1/FVC (%) 54 55 68 84

Rix rituximab, FVC forced vital capacity, FEVI forced expiratory
volume in one second
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Case 2

A 35-year-old woman with asthma had been treated with
montelukast for 3 years. After the introduction of mont-
elukast, she suffered from increasing problems of the par-
anasal sinuses. Chest radiography in June 2003 showed
bilateral pulmonary infiltrates, and blood tests showed
elevated C-reactive protein (CRP; 152 mg/L) and eosino-
philia in peripheral blood (36%, peaking at 47%). ANCA
and ANA tests were negative. Computed tomography (CT)
scan of the paranasal sinuses demonstrated mucosal
thickening; pulmonary CT showed widespread bilateral
infiltrates, abnormal masses in the mediastinum, and small
amounts of bilateral pleural effusions. Urinalysis was
normal. Based on her history of asthma, sinusitis, fever,
eosinophilia, and pulmonary infiltrates not responding to
antibiotics, CSS was suspected. Prednisolone and azathio-
prine were started and montelukast removed. The patient
responded well to this regimen. Mediastinal biopsy and
biopsy from nasal mucosa demonstrated eosinophilia but
did not prove small-vessel vasculitis.

Five months later, the patient reported increasing para-
nasal symptoms but her chest radiograph was normal. Her
erythrocyte sedimentation rate and CRP levels were nor-
mal, and the results of spirometry were satisfactory. Over
the next 3 years, the patient’s condition gradually deteri-
orated, and in March 2006, spirometry demonstrated a
forced vital capacity (FVC) of 45%, a forced expiratory
volume in 1-s (FEV1) of 30%, and an FEV1/FVC of 58%.

Due to a lack of response to azathioprine and prednis-
olone, rituximab infusions were initiated in April 2008.
Initially she received 1,000 mg of rituximab every
2 weeks. Five months after initiating rituximab treatment,
minor asthmatic symptoms remained but her physical
capacity had increased. There were substantial improve-
ments in spirometry values, with an almost 1-1 increase in
FVC and a 0.4-1 increase in FEV1. After 6 months, she
received another 1,000 mg of rituximab and continued to
improve. At the end of October 2008, the patient was
receiving 50 mg azathioprine twice daily, 5 mg predniso-
lone once daily, sprays with salmeterol/fluticasone, salbu-
tamol, and mometasone furoate, and 10 mg loratadine once
daily. The patient reported a substantial improvement in
her physical capacity over the preceding 6 months.

Discussion

Rituximab had a remarkable positive effect on these two
patients who were resistant to conventional immunosup-
pressive treatment. These results suggest that B cell
depletion is an effective treatment option for this some-
times difficult to treat disease. B cell depletion has been
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reported successful for treating several other chronic
inflammatory autoimmune diseases, including rheumatoid
arthritis [7], systemic lupus erythematosus [2, 6, 7] primary
Sjogrens syndrome [2, 7], vasculitis [2, 6, 7], thrombocy-
topenic purpura [2], and myositis [2, 7].

There are only a few reports concerning the use of rit-
uximab in CSS [3-6] and it is unknown whether the
mechanism of action is general immunosuppression due to
B cell depletion or whether other specific mechanisms may
be involved. Based on the hyper-eosinophilia that accom-
panies CSS, it has been postulated that the drug works
through the inhibition of T cell interleukin 5 production,
which is known to be a key mediator in eosinophil acti-
vation [3].

The role of montelukast or other leucotriene receptor
antagonists as potential provokers or inducers of CSS in
susceptible individuals remains under debate [8, 9]; how-
ever, in the two cases described herein, montelukast was
removed early in the disease course due to such a suspi-
cion. Cessation of montelukast therapy did not lead to
improvement in either patient, and the long post-mont-
elukast observation time showing gradually worsening CSS
prior to the initiation of rituximab treatment indicates that
any improvements in the conditions of these patients were
not due to cessation of montelukast.

CSS is a chronic disease that is often complicated by
serious and even disabling morbidity despite early treat-
ment with conventional therapies. Such regimens, which
often include cytotoxic agents, show limited therapeutic
effect and are associated with significant toxicity and a
potential for inducing malignancies [10]. Therefore, B cell
depletion should be evaluated as an early intervention for
CSS. Multi-centre, controlled studies are required to

determine the appropriate place for rituximab in the treat-
ment arsenal for CSS.

References

1. Calabrese LH, Duna G (2005) Antineutrophil cytoplasmic anti-
body-associated vasculitis. In: Harris ED Jr et al (eds) Kelly’s
textbook of rheumatology, 7th edn. Elsevier Saunders, Philadel-
phia, pp 1357-1378

2. Arkfeld DG (2008) The potential utility of B cell-directed bio-
logic therapy in autoimmune diseases. Rheumatol Int 28:205-215

3. Pepper RJ, Fabre MA, Pavesio C, Gaskin G, Jones RB, Jayne D
et al (2008) Rituximab is effective in the treatment of refractory
Churg-Strauss syndrome and is associated with diminished T-cell
interleukin-5 production. Rheumatology 47:1104-1105

4. Koukoulaki M, Smith KGC, Jayne DRW (2006) Rituximab in
Churg-Strauss syndrome. Ann Rheum Dis 65:557-559

5. Kaushik VV, Reddy HV, Bucknall RC (2006) Successful use of
rituximab in a patient with recalcitrant Churg-Strauss syndrome.
Ann Rheum Dis 65:1116-1117

6. Smith KGC, Jones RB, Burns SM, Jayne DRW (2006) Long-term
comparison of rituximab treatment for refractory systemic lupus
erythematosus and vasculitis. Arthritis Rheum 54:2970-2982

7. Isenberg DA (2006) B cell targeted therapies in autoimmune
diseases. J Rheumatol 33(Suppl 77):24-28

8. Hauser T, Mahr A, Metzler C, Coste J, Sommerstein R, Gross
WL et al (2008) The leucotriene receptor antagonist montelukast
and the risk of Churg-Strauss syndrome: a case crossover study.
Thorax 63:677-682

9. Girszyn N, Amiot N, Lahaxe L, Cuvelier A, Courville P, Marie 1
(2008) Churg-Strauss syndrome associated with montelukast
therapy. Q J Med 101:669-671

10. Ggransson LG, Brodin C, @greid P, Janssen EAM, Romundstad
PR, Vatten L et al (2008) Intravenous cyclophosphamide in
patients with chronic systemic inflammatory diseases: morbidity
and mortality. Scand J Rheumatol 37:130-134

@ Springer



	Churg-Strauss syndrome successfully treated with rituximab
	Abstract
	Introduction
	Case 1
	Case 2
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


