
Eur Respir J, 1996, 9, 1955–1957
DOI: 10.1183/09031936.96.09091955
Printed in UK - all rights reserved

Copyright ERS Journals Ltd 1996
European Respiratory Journal

ISSN 0903 - 1936

AAssssoocciiaattiioonn  bbeettwweeeenn  WWeeggeenneerr’’ss  ggrraannuulloommaattoossiiss  aanndd
SSttaapphhyyllooccooccccuuss  aauurreeuuss  iinnffeeccttiioonn??

J.W.G. van Putten, E.H.J. van Haren, J-W.J. Lammers

Association between Wegener's granulomatosis and Staphylococcus aureus infection?
J.W.G. van Putten, E.H.J. van Haren, J-W.J. Lammers. ©ERS Journals 1996.
ABSTRACT: Two patients are presented with Wegener's granulomatosis (WG) and
lower respiratory tract infections with Staphyloccus aureus (SA). It is posulated that
there is a relationship between the infection and the induction or relapse of the dis-
ease.

We suggest that bronchoalveolar lavages should be performed in cases of sus-
pected WG to identify SA-infections. The co-existence of WG and SA support the
reported beneficial effects of sulfamethoxazole/trimethoprim, but needs further eval-
uation in patients with and without SA-infection of the airways.
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Wegener's granulomatosis (WG) is a systemic vascu-
litis with necrotic, granulomatous lesions. It predomina-
ntly involves the upper and lower respiratory tracts.  All
other organs can also be involved, especially the kid-
neys. Treatment with cyclophosphamide in combination
with corticosteroids is highly effective, but may cause
serious side-effects [1]. This has prompted the search for a
less toxic treatment regimen in limited disease.  Several
reports have noted good results following treatment with
trimethoprim/sulphamethoxazole [2–5]. This has given
rise to a suspicion of the possible involvement of an
infectious agent in the pathogenesis of WG.

In 1936, WEGENER [6] suggested that the disease was
triggered by an infection of the upper respiratory tract
and that all other signs were due to an allergic reaction
to the infection. Many patients had a respiratory tract
infection at the onset of the disease or before the occur-
rence of a relapse [7]. It was also noted that a respiratory
tract infection could precede an increase in the level of
antineutrophil cytoplasmic antibodies (c-ANCA) titre
[8]. The level of c-ANCA is a specific and rather sensi-
tive marker for disease-activity [9, 10], although c-ANCA
levels do not always parallel the clinical course.  In
other studies, Staphylococcus aureus was found to be
the most common cause of recurrent, purulent rhinitis
in patients with WG [1, 11]. It has also been reported
that patients with WG and chronic nasal carriage of S.
aureus were more prone to relapses of the disease of
the upper as well as the lower respiratory tract [12]. This
suggests a possible role for upper respiratory tract in-
fections with S. aureus in the pathophysiology of WG.

Although it is feasible that lower respiratory tract infec-
tions with S. aureus are also important in WG, this has
not been described previously. We present the cases of
two patients with WG and a lower respiratory tract infec-
tion with S. aureus.

Case report

Patient 1

In November 1994, a 63 year old female patient was
admitted to our hospital. A mononeuritis multiplex was
diagnosed. In the previous months she had had recurrent
otitis, which necessitated a mastoidectomy. Physical ex-
amination was unremarkable except for bilateral nasal
crusting. Laboratory investigation revealed a sedimenta-
tion rate of 69 mm·h-1. A chest roentgenogram demon-
strated peripheral pulmonary infiltrates (fig. 1). WG was
diagnosed with a c-ANCA titre 1:640 and a positive anti-
proteinase-3. Antimyeloperoxidase and antielastase were
negative.  No renal involvement was found. Treatment
with 60 mg·day-1 prednisolone and 150 mg·day-1 cyclo-
phosphamide was initiated.

In the following week, the patient complained of pro-
gressive cough and dyspnoea. The pulmonary infiltrates
were rapidly increasing and were causing a total shad-
owing of the right lung. Bronchoscopy showed a red,
oedematous nodular mucosa with irregular ulcerations
and haemorrhages. Bronchoalveolar lavage (BAL) was
performed in the right lung. Immunosuppressive thera-
py was continued and trimethoprim/sulphamethoxazole
960 mg twice daily was added. Cultures of the BAL
showed growth of >100 colony-forming units (CFU)·mL-1

S. aureus, which is normally sensitive to trimethoprim/
sulphamethoxazole. S. aureus was also cultured from the
nose. Following initiation of trimethoprim/sulphameth-
oxazole the pulmonary infiltrates disappeared within 10
days. The level of c-ANCA gradually declined to 1:40
after 6 months of treatment, during which the prednisolone
dosage was reduced from 60 to 20 mg·day-1 whilst the
dosage of cyclophosphamide was kept constant (150
mg·day-1). A culture of the nose after several months
showed no chronic carriage of S. aureus.
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Patient 2

A 53 year old female patient had had a limited form
of WG since 1991. She had signs and symptoms of upper
and lower respiratory tract involvement, but no renal in-
volvement was found. The c-ANCA titre was elevated
to 1:64, and antiproteinase-3 was weakly positive. Anti-
myeloperoxidase and antielastase were negative. Despite
treatment with 60 mg·day-1 of prednisolone the patient
developed progressive pulmonary lesions. Hence, cyclo-
phosphamide, 150 mg daily, and trimethoprim/sulphame-
thoxazole, 960 mg twice daily, were added. The c-ANCA
titre became negative and the pulmonary nodules resolved.

Because of an exanthema the trimethoprim/sulphameth-
oxazole was replaced by trimethoprim, 200 mg twice
daily, alone and cyclophosphamide was continued at a
low dose, 50 mg·day-1. In 1993, a reactivation occurred
which was successfully treated with 40 mg·day-1 pred-
nisolone and 150 mg·day-1 cyclophosphamide.

In September 1994, the patient presented with a pro-
ptosis of her left eye and more bloody crusts in her nose.
On this occasion, she was treated with 25 mg cyclopho-
sphamide daily. A computed tomography scan showed
a mass in the ethmoid sinuses with destruction of the bone
structures and formation of a pseudotumour in the orbita.
An ethmoidectomy was performed and histological ex-
amination of the tissue showed chronic inflammation
without specific signs of WG. There was also a new pul-
monary infiltrate around the right hilar region.  The c-
ANCA titre had risen to 1:20, and C-reactive protein
(CRP) from 4 to 13 mg·L-1. A reactivation of the WG
was suspected and the patient was treated with predni-
solone, 40 mg·day-1, and cyclophosphamide, 50 mg·day-1.
With this treatment regimen, c-ANCA titre became nega-
tive after 6 weeks, but the nasal complaints persisted.

Four weeks later, the patient was readmitted to hos-
pital with dyspnoea and high fever. The chest radiograph
showed new infiltrates in the right upper and lower lobe
(fig. 2).  She was treated with cephtriaxone. The sputum
culture yielded growth of >100 CFU·mL-1 of S. aureus.
Antibiotic therapy was changed to flucloxacillin intra-
venously and was continued for 4 weeks. S. aureus was
also cultured from the nose. In this period, the patient
developed a hyperglycaemic coma due to a newly diag-
nosed insulin-dependent diabetes mellitus, and a venous
thrombosis of the left leg.

The pneumonia resolved with formation of a pneum-
atocele, which in the following months gradually resolv-
ed. The patient later developed a secondary infection of
the pneumatocele caused by Pseudomonas aeruginosa
and again S. aureus, which was treated with ceftazidime,
tobramycin and flucloxacillin. She still carries S. aureus
in her nose. Meanwhile, she has developed severe gen-
eralized airway obstruction.

Discussion

The cases of two patients with WG and Staphylococ-
cus aureus in the lower respiratory tract are reported, an
association which has not been described previously. In
a study comprising 13 patients with WG, cultures of the
bronchoalveolar lavage did not show any growth of bac-
teria, fungi or respiratory viruses. However, only three
patients had active pulmonary disease at the moment of
the bronchoalveolar lavage. Moreover, the lavage fluid
of all five patients with active WG was characterized by
a marked increase in polymorphonuclear neutrophils,
suggesting bacterial infection despite negative cultures
[13].

S. aureus colonizes the upper airways in about 20%
of healthy persons. Most patients with serious sinus or
nasal disease due to WG develop secondary infections,
in which S. aureus is predominantly involved [1–11].

In our patients - one new case and one relapse of WG
- the WG was associated with the presence of S. aureus
in the upper and lower respiratory tract. Activation of
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Fig. 1.  –  Patient 1. Diffuse infiltrates in the right lung caused by
Wegener's granulomatosis and infection with Staphylococcus aureus.

Fig. 2.  –  Patient 2. Infiltrates in the right upper and lower lobe caused
by Staphylococcus aureus.  Central infiltrate near the right hilus caused
by Wegener's granulomatosis.



WG might be precipitated by infection with S. aureus,
which initiates a cascade of immunological events caused
by several S. aureus toxins. This hypothesis is support-
ed by the observation that chronic nasal carriage of S.
aureus is related to exacerbations of WG [12]. S. aureus
products, like many other microbial products, can induce
interleukin-8 (IL-8) expression. IL-8 is known to play a
significant role in neutrophil recruitment in the airways.
Auto-antibodies may also be formed during the inflam-
matory process. Antigens present in purulent sputum react
strongly with immunoglobulin G (IgG) isolated from sera
in patients with WG [14]. This indicates a possible mech-
anism by which respiratory infection with S. aureus
might precipitate relapses of WG. Whether S. aureus
could be the unknown agent inducing auto-antibodies in
WG remains speculative.  

Another explanation for the association that has been
observed could be that the damaged tissue impairs mu-
cosal immunity, favouring secondary infection with S.
aureus.  In this case, however, other pathogens would
also be expected to be present.

To elucidate the pathogenesis of Wegener's granulo-
matosis, further bronchoalveolar lavages should be per-
formed in patients with active pulmonary disease, making
a distinction between patients having S. aureus infection
or not. The effects of administering trimethoprim/sul-
phamethoxazole have to be evaluated in patients with
and without S. aureus infection. The possible associa-
tion of Wegener's granulomatosis and S. aureus infection
supports the reported beneficial effects of including trime-
thoprim/sulphamethoxazole in the treatment of Wegener's
granulomatosis.
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