
Abstract
Background: Bacterial and viral respiratory tract infec-
tions may trigger relapses in patients with PR3-posi-
tive vasculitis. Data have suggested that treatment with
co-trimoxazole may be beneficial, because this antibi-
otic could act by eliminating the offending microbe
and thereby stopping the initiating stimulus.
Goal and methods: Prospective, randomized, placebo-
controlled study of  the efficacy of  co-trimoxazole giv-
en 960 mg thrice weekly for 18 months in preventing
relapses in patients with Wegener’s granulomatosis
(WG) in remission, after treatment with cyclophos-
phamide and prednisolone was conducted. Relapses
and infections were assessed with predefined criteria
based on clinical, laboratory, serological, microbiologi-
cal, and histopathological findings. Sixteen patients
were assigned to receive co-trimoxazole and 15 to re-
ceive placebo.
Results: Seventy five percent of  the patients in the co-
trimoxazole group remained in remission at 18
months and 55% of  those in the placebo group. A
proportional hazard regression analysis identified a
positive PR3-ANCA test at the start of  treatment,
chronic nasal crusting, and Staphylococus aureus infec-
tion as risk factors for relapse. Furthermore, the analy-
sis identified treatment with co-trimoxazole as an in-
dependent factor associated with prolonged disease-
free interval. 
Conclusion: Treatment with co-trimoxazole reduces
the incidence of  relapses in patients with Wegener’s
granulomatosis in remission. 
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INTRODUCTION

Wegener’s granulomatosis (WG) is an autoimmune dis-
ease characterized by necrotizing granulomatous in-
flammation of  the upper and lower respiratory tract
and necrotizing crescent glomerulonephritis. The
pathogenesis of  the disease is not well known. Patient
with WG frequently have clinical symptoms of  respi-
ratory tract infection and the ANCA titer elevation [1].
Furthermore, they have frequent secondary infections
of  the nasal and paranasal tissue caused by Staphyloc-
cocus aureus [2, 3].

A possible role for bacteria and viruses in recurrent
Wegener’s granulomatosis is suggested by studies of
beneficial effects of  co-trimoxazole [4, 5]. Trimeto-
prim and sulfamethoxazole (co-trimoxazole) inhibit

bacterial synthesis of  tetrahydrofolic acid, the physio-
logically active form of  folic acid and co-factor in
thymidine synthesis; thus bacterial DNA. Thrimeto-
prim-sulfametoxazol is available in oral and intra-
venous preparations. The standard single-strength
tablet contains 80 mg of  trimetoprim and 400 mg of
sulfametoxazole, and the more clinically used double-
strength tablet contains 160 mg of  trimethoprim and
800 mg of  sulfametoxazole. When taken orally, both
components are well absorbed from the gastrointesti-
nal tract. 

High concentration of  both drugs is found in the
sputum, cerebrospinal fluid, prostatic fluid, and bile
[6]. Co-trimoxazol has been useful in the treatment of
community-acquired upper and lower respiratory in-
fections, because of  its activity against the major
pathogens Sreptococcus pneumoniae, Haemophilus in-
fluenzae, Moraxella cater rhalis, Staphylococcus aureus
[7]. Moreover, it has proved beneficial for prophylaxis
against opportunistic infections and for reduction in
the occurrence of  routine infections in patients receiv-
ing immunosuppressive therapy. Therefore, the aim of
the present study was to assess efficacy of  co-trimoxa-
zole in preventing relapses in patients with Wegener’s
granulomatosis in remission, after prior treatment with
cyclophosphamide and prednisolone.

MATERIAL AND METHODS

The study was approved by a local Ethics Committee.
Prospective, randomized, placebo-controlled study of
the efficacy of  co-trimoxazole given 960 mg thrice
weekly for 18 months in preventing relapses in pa-
tients with WG in remission, after prior treatment
with cyclophosphamide and prednisolone was con-
ducted. Patients from Primary Systemic Vasculitis
Outpatients Clinic of  the Czerniakowski Hospital in
Warsaw, Poland with biopsy-proven WG were entered
the study. All patients fulfilled the American College
of  Rheumatology criteria for classification of  
WG and the Chapel Hill Consensus Conference defi-
nition, and also of  the EUVAS ANCA-associated vas-
culitis definition for WG. Disease activity was con-
firmed by clinical scoring, laboratory variables, and
imaging procedures. DEI and BVAS indexes were de-
termined to measure organ involvement and disease
activity. Relapses and infections were assessed with
predefined criteria based on clinical, laboratory, 
serological, microbiological, and histopathological
findings. 
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Sixteen patients were assigned to receive co-trimox-
azole and 15 to receive placebo. Patients were evaluat-
ed once every 3-4 months for signs of  disease activity,
infection, compliance with treatment regiment, and
therapy side effects.

C-ANCA and PR3-ANCA were measured serially.
Differences in frequencies of  categorical variables be-
tween the two groups were studied by Fisher’s test,
and continuous variables were tested with a Wilcoxon
test. Cox proportional hazard regression analysis was
used to assessed other potential prognostic factors:
age, gender, disease-free interval before the start of
study, time since diagnosis, history of  relapses, BVAS-
WG and DEI indexes value, number of  infections,
type of  infection, duration of  infection, renal function
measured as glomerular filtration rate (GFR), and
nasal damage and structure. Hazard ratios (HR) are re-
ported as relative risks with 95%Cl. A P value <0.05
was considered statistically significant.

RESULTS

Baseline characteristics of  WG patients according to
treatment are presented in Table 1. In an analysis at 18
months of  follow–up 75% of  the patients in the co-
trimoxazole group were in remission, as compared
with 55% of  the patients in the placebo group with
HR 0.8 (95% CI 0.21-1.20) (Table 2).

The proportional hazard regression analysis identi-
fied the use of  co-trimoxazole (P=0.003) and the pres-
ence of  PR3-ANCA at the start of  study (P=0.004) as
factors related to the disease-free interval with the re-
spective relative risks of  relapse of  WG 0.4 (95% CI,
0.12-0.69) and 2.56 (95% CI, 1.41-6.35). A chronic
nasal carriage of  S. aureus was associated with persist-
ent or intermittent c-ANCA or p-ANCA positivity
(HR=2.68; Cl 1.25-4.58). Relative risks for the occur-
rence of   relapse were 6.15 (Cl 2.15-33.20) for chronic
nasal carriage of  S. aureus MRSA,  4.56 (Cl 2.45-7.65)
for chronic nasal carriage of  S. aureus MSSA,  3.45 (Cl
1.56-16.7) for nasal chronic crustation, 1.67 (Cl 1.37-
6.35) for a glomerular filtration rate (GFR) ≤60ml/min,
1.87 (Cl 0.98-4.02) for refractory upper respiratory tract
infection, and 1.21 (Cl 0.87-2.04) for relapses in anam-
nesis. The number of  infections per year, type of  infec-
tion (bacterial or viral, typical, or atypical) did not have
a significant contribution. Factors related to the disease
free interval in patients treated with co-trimoxazole or
placebo are presented in Table 3. 

The annual number of  infections per patient was
significantly lower in the co-trimoxazole group during
the study than in the placebo group (median 0.0 vs.
4.0, P<0.01). Eight opportunistic infections were iden-
tified during the study. Six cases of  herpes zoster
(three in each group) and 2 cases of  cytomegalovirus
infection (both in placebo group).

At six months, the patients in the co-trimoxazole
group had a median increase in the serum creatinine
concentration of  21% over the baseline values (range
11-32%, P<0.001), which persisted thoughtout the
treatment period, and then returned to the baseline
levels after the study end. 

DISCUSSION

The potential role of  infectious factors in the induc-
tion and presence of  Wagener’s granulomatosis activi-
ty was first suggested by Fridrich Wagener in 1936 in
the original paper [8]. According to this paper, disease
is triggered by an infection of  the upper respiratory
tract to become then an allergic reaction to this infec-
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Table 1. Baseline characteristics.

Baseline Characteristics Co-trimoxazole Placebo
Group Group
(n=16) (n=15)

Median age (yr) 46.1 (21.1–56.5) 51.4 (28.4–76.0)

Sex (M/F) 8/8 7/8

Disease duration (mo) 67 (8-86) 66 (7-71)

BVAS-WG 8 (2-11) 11 (12-14)

DEI 4 (3-8) 5 (3-7)

GFR (ml/min) 81 (74-110) 71 (486-88)

Length of  remission (mo) 15 16

Positive serum test for PR3 7 9
at the start of  treatment 

Table 2. Patients in remision.

Months 0 12 18

#. of  patients in remission

Co-trimoxazole 16 14 12

Placebo 15 11 8

Table 3. Factors related to the disease free interval in Wegener’s granulomatosis patients.

Variable HR 95%Cl P

Co-trimoxazole 0.4 0.12-0.69 0.003
Presence of  PR3-ANCA at the start of  study 2.56 1.41-6.35 0.004
Chronic nasal carriage of  Stapylococcus aureus MRSA 6.15 2.15-33.2 0.002
Chronic nasal carriage of Stapylococcus aureus MSSA 4.56 2.45-7.65 0.001
Nasal chronic crusting 3.45 1.56-16.7 0.0001
Upper respiratory tract infection 3.72 1.65-8.38 0.0015
Relapses in anamnesis 1.07 0.89-1.217 0.01
GFR ≤60ml/min 1.67 1.37-1.6.35 0.02



tion. Others authors also have suggested a role for in-
fection in induction relapses of  WG [9-12].

The first observations of  beneficial effects of  treat-
ment of  WG with trimethoprim-sulfamethoxazol were
published by DeRemee et al  in 1985 [13]. Co-trimoxa-
zole is particularly effective against aerobic gram-nega-
tive bacilli. Bacterial infections, especially in the nose
and paranasal sinuses, where necrotic tissue serves as a
favorable culture medium, frequently complicate WG
[13, 14]. Trimetoprim-sulfametoxazole reduces the
severity of  the infection and leads to clinical improve-
ment, acting by eliminating the offending microbe and
stopping the initiating stimulus. Co-trimoxazole could
also act as an immunosuppressant in its own right as a
folic acid antagonist [15-18].The results of  the present
study suggested that treatment with co-trimoxazole re-
duces the number of   relapses in patients with WG in
remission as it did in a study by Stegeman et al [19]. In
the present study, at 18 months of  a follow–up, 75% of
patients in the co-trimoxazole group were in remission
as compared with 55% of  patients in the placebo group,
with the HR 0.8 (95% CI 0.21-1.20). In the Stegeman et
al study [19], 41 patients were assigned to received co-
trimoxazole and 40 to received placebo. In 8 of  the 41
patients in the co-trimoxazole group (20%), the drug
had to be stopped because of  side effects. According to
a life-table analysis, 82% of  patients in the co-trimoxa-
zole group remained in remission at 24 months as com-
pared with 60% of  those in the placebo group (relative
risk of  relapse 0.4; 95% CI, 0.17-0.98) [19].

In the present study, we found no relation between
the number of  infections and the occurrence of  re-
lapses in WG. We also reported an association be-
tween the nasal carriage of  S. aureus and increased
risk of  relapse in WG: Thus, it is tempting to postulate
that treatment reduces the frequency of  relapses by
eliminating or reducing S. aureus in upper airways.
Some authors  have postulated that co-trimoxazole ex-
erts anti-inflammatory effects by interfering with the
formation of  specific oxygen-derived radicals by acti-
vated neutrophils to mediate tissue destruction in WG.
On the other hand, co-trimoxazole, through its antag-
onism of  folic acid metabolism, may have immuno-
suppressive properties. 

A drug used for a long-term prophylactic treatment
must be safe and well tolerated, which is a feature of
co-trimoxazole that has a low incidence of  minor ad-
verse effects. In a study by Stegeman et al [19], 20% of
patients in the co-trimoxazole group stopped treat-
ment prematurely because of  side effects. These ad-
verse effects were  mild, with the exception of  an
episode of  presumed intestinal nephritis in one pa-
tient. The serum creatinine concentration increased
during co-trimoxazole therapy, but this effect was re-
versible. We conclude that treatment with co-trimoxa-
zole is safe and reduces the frequency of  relapses in
patients with Wegener’s granulomatosis in remission. 
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