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1s2397084). Genotyping of the six SNPs in our probands and
controls showed that none were associated with OA at
p<0.05. The SNPs genotyped encompass a genomic distance
of 49.6 kb (fig 1; rs7747909 through to rs11465551). None of
the pairwise haplotypes or any of the more complex
haplotypes, which were constructed from all combinations
of 3-6 SNPs, were associated with OA (data not shown).

We focused our analysis on the probands from the families
that had provided us with the linkage and the association
with chromosome 6. In this way we attempted to maximise
our chance of detecting an association with IL17A and/or
IL17F, if any such association existed. Our analysis did not
provide any evidence of association of either gene. Our
investigation does not therefore support IL17A or IL17F as
coding for the OA susceptibility that we had previously
identified on chromosome 6.

Research into Ageing and the Arthritis Research Campaign funded
this research.

We thank Professor Andrew Carr and Ms Kim Clipsham who helped
organise the collection of the patient samples used in this study.

Authors’ doffiliations
L Southam, O Heath, K Chapman, J Loughlin, Institute of
Musculoskeletal Sciences, Botnar Research Centre, University of Oxford,

UK
Competing interests: None.
Ethical approval for the study was obtained from the Oxfordshire

Clinical Research Ethics Committee and informed consent was obtained
from all subjects.

Correspondence to: Dr J Loughlin, University of Oxford, Institute of
Musculoskeletal Science, Botnar Research Centre, Nuffield Orthopaedic
Centre, Oxford OX3 7LD, UK; john.loughlin@ndos.ox.ac.uk

Accepted 2 September 2005

REFERENCES

1 Loughlin J, Mustafa Z, Dowling B, Southam L, Marcelline L, Réind SS, et al.
Finer linkage mapping of a primary hip osteoarthritis susceptibility locus on
chromosome 6. Eur J Hum Genet 2002;10:562-8.

2 Southam L, Dowling B, Ferreira A, Marcelline L, Mustafa Z, Chapman K, et al.
Microsatellite association mapping of a primary osteoarthritis susceptibility
locus on chromosome ép12.3—q13. Arfﬁriﬁs Rheum 2004;50:3910-14.

3 Moseley TA, Haudenschild DR, Rose L, Reddi AH. Interleukin-17 family and IL-
17 receptors. Cytokine Growth Factor Rev 2003;14:155-74.

4 Kolls JK, Linden A. Interleukin-17 chi|y members and inflammation. Immunity
2004,21:467-76.

5 Lubberts E, Koenders M, van den Berg WB. The role of T cell interleukin-17 in
conducting destructive arthritis: lessons from animal models. Arthritis Res Ther
2005;7:29-37.

6 Kim KW, Cho ML, Park MK, Yoon CH, Park SH, Lee SH, et al. Increased
interleukin-17 production via a phosphoinositide 3-kinase/Akt and nuclear
factor KB-dependent pafhway in patients with rheumatoid arthritis. Arthritis
Res Ther 2005;7:R139-48.

7 Honorati MC, Bovara M, Caittini L, Piacentini A, Facchini A. Contribution of
interleukin 17 to human cartilage degradation and synovial inflammation in
osteoarthritis. Osteoarthritis Cartilage 2002;10:799-807.

8 Benderdour M, Tardif G, Pelletier JP, Di Battista JA, Reboul P, Ranger P, et al.
Interleukin 17 (IL-17) induces collagenase-3 production in human ostecarthritic
chondrocytes via AP-1 dependent activation: differential activation of AP-1
members by IL-17 and IL1B. J Rheumatol 2002,29:1262-72.

9 LeGrand A, Fermor B, Fink C, Pisetsky DS, Weinberg JB, Vail TP, et al.

Interleukin-1, tumor necrosis factor o, and interleukin-17 synergistically up-

regu|ate nitric oxide and prosfug|anc|in E, production in exp|0nts of human

osteoarthritic knee menisci. Arthritis Rheum 2001;44:2078-83.

Attur MG, Patel RN, Abramson SB, Amin AR. Interleukin-17 up-regulation of

nitric oxide production in human osteoarthritis cartilage. Arthritis Rheum

1997,40:1050-3.

Rituximab in Churg-Strauss syndrome

M Koukoulaki, K G C Smith, D R W Jayne

temic vasculitis, characterised by asthma, peripheral

eosinophilia, neuropathy, pulmonary infiltrates, and
sinus abnormalities." Conventional treatment with cortico-
steroids and cyclophosphamide’ controls disease activity;
however, relapse is frequent and the treatment is toxic.
Alternative treatments include plasma exchange,’ interferon
alfa,* and intravenous immunoglobulin.> B cell depletion

Churg-Strauss Syndrome (CSS) is a small vessel sys-

Ann Rheum Dis 2006,65:557-559. doi: 10.1136/ard.2005.042937

with rituximab has proved effective in autoimmune diseases,
including rheumatoid arthritis, systemic lupus erythemato-
sus, and antineutrophil cytoplasmic antibody (ANCA) asso-
ciated vasculitis.® We present two cases of patients with
refractory CSS who were successfully treated with rituximab.

A 37 year old woman (case 1) presented with an 8 month
history of nasal congestion, hearing loss, lymphadenopathy,
rash, breast inflammation, peripheral neuropathy, abdominal

www.annrheumdis.com



558
A Case 1
Rituximab Rituximab Rituximab
3.0 — — 0.25
w | % Eosinophils
— 25— i |—0—CD19 (B cells) || 0.20
= L =7 PR
(o =
(e} <
st o
% 015 0
2 X
-
o 010
2 a
‘5 \ O
3 |
w 410.05
0.0
18
C Case 2
Rituximab
40— --#-- Eosinophils 0.20
354 ——CD19 (B cells)
< 30 Ho.15
o Y =
2 sl o
x 7 e
2 20 —0.10 x
= .
S o
g 1.5+ 8
3
8 10~ —0.05
‘l~
0.5 — h N |
0.0 & w 0.00
6 8 10 12 14
Month
Figure 1

Letters

14 —-m-- BVAS — 15.0
—— Prednisolone dose k

12.5

10.0

7.5

BVAS

5.0

Prednisolone dose (mg/day)

--m-- BVAS 25
—— Prednisolone dose

BVAS
Prednisolone dose (mg/day)

Month

Case 1: (A) sequential eosinophil and CD19 counts and (B) Birmingham Vasculitis Activity Score (BVAS) and prednisolone dose after

rituximab administration. Case 2: (C) sequential eosinophil and CD19 counts and (D) BVAS and prednisolone dose after rituximab administration.

pain, malaise, and weight loss. Tachydysrhythmias with poor
left ventricular function on echocardiogram suggested cardiac
vasculitis. Bone marrow nasal and skin biopsies demonstrated
prominent eosinophil infiltration, and a chest computed
tomography scan showed pulmonary infiltrates. There was a
peripheral cosinophilia (7.4x10%1), and raised C reactive
protein 48 mg/l; ANCA were negative. CSS was diagnosed.

Initial treatment with intravenous (IV) cyclophosphamide
and oral prednisolone induced temporary remission, but
subsequent relapses were treated with IV methylprednisolone,
high dose pooled IV immunoglobulin, mycophenolate mofetil,
and alemtuzumab, (Campath-1H, anti-52 monoclonal anti-
body). Five months after a third course of alemtuzumab her
disease relapsed, presenting with malaise, nasal obstruction,
asthma, and peripheral neuropathy. She received treatment
with rituximab (as four, weekly, doses of 375 mg/m?). The
patient received further rituximab at 7 and 16 months in
response to a return of eosinophilia, nasal symptoms, and
asthma after B cell reconstitution (figs 1A and B).

A 35 year old woman (case 2) with known CSS presented
in January 2004 with relapsing disease reflected by malaise,
fatigue, asthma, peripheral neuropathy, night sweats, poly-
arthritis, multiple subcutaneous nodules, and an erythema-
tous rash. The original presentation at the age of 21 was
additionally characterised by respiratory failure and gastro-
intestinal involvement. Previous treatment included cyclo-
phosphamide,  azathioprine, = mycophenolate = mofetil
interferon alfa, and alemtuzumab. Repeat skin biopsy
confirmed granulomatous infiltrates with necrotising foci
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and eosinophils. She failed to respond to further alemtuzu-
mab and developed deteriorating respiratory symptoms,
nasal congestion, and breast inflammation.

Rituximab was given as two infusions of 1000 mg 2 weeks
apart. During the follow up period, the patient had two
respiratory tract infections, which were treated with tempor-
ary increases in prednisolone dose and oral antibiotics. B cell
counts recovered 9 months after rituximab without re-
appearance of an eosinophilia or disease relapse (figs 1C and D).

The diagnoses of CSS were based on disease manifestations
and biopsy findings, which disclosed eosinophil infiltrates
according to the criteria of the American College of
Rheumatology' and the Chapel Hill consensus disease
definitions. Corticosteroids and cyclophosphamide were
initially effective in controlling disease activity. Both our
patients had long histories of relapsing disease activity,
despite continuous immune suppressive treatment and
alternative immunotherapies.

In CSS, eosinophil activation is mainly responsible for
disease manifestations, and cytokines produced by T lym-
phocytes, such as interleukin (IL) 4, IL5,” and IL13,° are
increased in active CSS. This suggests that hypereosinophilia
is secondary to T cell involvement in the disease pathogen-
esis. T cell autoreactivity has been shown to be B cell
dependent in certain experimental models,” ' and this
dependency has been proposed to explain the therapeutic
response to rituximab in human autoimmunity. We therefore
suggest a hierarchy of dysregulation in CSS, linking B cells
with the eosinophilia through autoreactive T cells.



Letters, PostScript

Rituximab was successful in controlling disease activity
both on initial presentation and during a flare in our patients.
B cell depletion was achieved and the eosinophil count
decreased to normal levels. B cell depletion may be an
alternative treatment for other patients with refractory CSS.

We appreciate the assistance of Stella Burns, research sister, in the

supervision of rituximab treatment and subsequent patient care.
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