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ABSTRACT
Objective. To determine the incidence 
and clinical presentation of Wegener’s ’s ’
granulomatosis (WG) in Finland dur-
ing the 20-year period 1981-2000. 
Methods. We performed a study with 
retrospective data retrieval using the 
hospital discharge register in Finland. 
All available hospital case reports 
were reviewed. We included those pa-
tients diagnosed with and treated for 
WG. Demographic and clinical data at 
diagnosis were recorded. 
Results. Of the 492 patients diagnosed 
with WG, 49% were male. Mean age 
at diagnosis was 53.2 years (SD 18.1). 
The highest rate of incidence occurred 
in men and women aged 65-74 years. 
The annual incidence per million of the 
population increased from 1.9 (95% 
CI 1.4 to 2.6) during 1981-1985 to 9.3 
(95% CI 8.1 to 10.6) during 1996-2000 
with gender age-adjusted incidence 
rate ratio 4.5 (CI 3.6 to 5.7).  Only mi-
nor changes in the signs and symptoms 
at diagnosis occurred during the 20-
year span. In 83% of cases, the ACR 
criteria (≥2 criteria) were fulfi lled. The ≥2 criteria) were fulfi lled. The ≥
mean age at diagnosis rose from 45.8 
to 55.0 years and the median diagnos-
tic delay decreased from 17 to 4 months 
during the two decades. 
Conclusion. The incidence of WG has 
increased during the last two decades 
with little change in clinical symptoms 
at presentation. At the same time, the 
mean age of the patients has increased 
and the diagnostic delay has consider-
ably shortened.

Introduction 
Wegener’s granulomatosis (WG), a rare 
vasculitis disease of unknown aetiology, 
is characterized by systemic, necrotising, 
granulomatous, small vessel vasculitis 
with predilection for upper and lower 
respiratory tracts and the kidneys (1). 
Clinical symptoms and signs, along 
with the presence of granulomatous 
vasculitis in histological samples, con-
fi rm the diagnosis of WG. 

Immune markers have facilitated the 
diagnostic of systemic vasculitides. 
Davies et al. (7) fi rst reported vascu-
litis-associated anti-neutrophil cyto-
plasmic antibodies (ANCA) in1982, 
of which the diffuse cytoplasmic pat-
tern of ANCA (C-ANCA) has proved 
highly specifi c to WG (8). Since then, 
C-ANCA have been increasingly used 
in the diagnostics of WG (9) and even 
as a guide in the treatment of WG.
While WG is still considered a rare 
disease, some studies have indicated 
that its incidence has increased during 
the last few decades, with a two-fold 
increase in incidence and a three-fold 
increase in prevalence over a 15-year 
period. (10-12).
The purpose of the present study is to 
estimate the incidence of WG in Fin-
land from 1981 to 2000 and to analyze 
the spectrum and possible changes in 
clinical symptoms at presentation dur-
ing this 20-year period. 

Patients and methods
Patients 
We screened hospital discharge regis-
ters (National Research and Develop-
ment Centre for Welfare and Health, 
STAKES) nationwide for patients with 
a discharge diagnosis of WG during 
1981-2000  (1981-1986 based on ICD8, 
1987-1995 on ICD9, and 1996-2000 on 
ICD10). We then gathered information 
on the hospital(s) where patients re-
ceived treatment, as well as on the du-
ration of the patient’s hospital stay. Af-
ter that, one of us (JT) systematically 
perused all these available patient fi les 
in the hospitals. The patients that were 
treated only in health care centres were 
not included in this study because they 
were very few (n=45) and scattered all 
over the country. 
Finland’s population growth has re-
mained quite stable throughout the 
20-year period from 1981 to 2000. The 
number of inhabitants rose from 3.8 
million in 1981 by 380,000 to about 
4.2 million in 2000. The ratio of men 
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to women has risen from 0.93 to 0.95. 
During this same period, the propor-
tion of elderly citizens over 65 years 
has risen from 12.1% of the population 
in 1981 to 14.9% in 2000. On aver-
age, women outlived men during this 
period.

Methods 
In the process of data collection, we 
applied the following defi nitions:
Symptom onset: the time the fi rst WG-
related symptom appeared. Persistence 
of WG-related symptoms subsequently 
led to the suspicion of WG. 
Date of diagnosis: the time when the 
treating physician suggested WG in the 
patient’s fi les was interpreted as time 
of diagnosis. The diagnosis of WG was 
ascertained by one of the authors (JT) 
based on cumulative clinical features 
such as indications of generalized in-
fl ammatory disease as well as symp-
toms and signs consistent with the 
presentation of WG affecting the ear, 
nose and throat region (ENT), renal 
and pulmonary organ groups and suit-
able laboratory fi ndings. The indicators 
of systemic infl ammatory disease were 
malaise, fatigue and fever. Suitable 
laboratory fi ndings included anaemia, 
high erythrocyte sedimentation rate 
(ESR) and high level of C-reactive pro-
tein (CRP) as well as positive ANCA 
test. Based on the cumulative informa-
tion available, we tested how well the 
patient’s characteristics agreed with the 
ACR classifi cation criteria (4).
The study period covered hospital ad-
missions from 1 January 1981 to 31 
December 2000. This period of time 
was divided into the following four 
fi ve-year segments: 1981-1985, 1986-

1990, 1991-1995, and 1996-2000. For 
a patient to be included in the study 
the diagnosis had to be made between 
1981-2000. 

Statistics  
The results were expressed as mean or 
median, standard deviation (SD) or in-
terquartile range (IQR), and 95 % con-
fi dence intervals (95% CI). We evalu-
ated the statistical signifi cance between 
groups with an analysis of variance 
(ANOVA), the Kruskall-Wallis test or 
the Jonckheere-Terpstra test and the 
chi-square test with a Monte Carlo p-
value when appropriate. Patients with 
WG and the population at risk were 
stratifi ed by gender and age (5-14, 15-
24, 25-34, 35-44, 45-54, 55-64, 65-74 
and 75+), and we calculated crude and 
adjusted incidence rates with 95% CI. 
Standardized estimates of WG inci-
dence rate ratios (IRR) were calculated 
by using Poisson regression models.

Ethical aspects 
The ethics committee of the of Helsinki 
University Central Hospital, the Ka-
jaani Central Hospital and the National 
Advisory Board on Health Care Ethics 
approved the study protocol.

Results
According to the hospital discharge 
register, 661 patients diagnosed with 
WG were treated at Finnish hospitals 
1981-2000. Of them, 45 patients had 
received treatment only in health care 
centres. Of the 616 patients treated at 
hospitals of specialized medical care, 
at least some information was available 
on 585 patients, and 72 of them had 
received an erroneous code for WG or  

adequate information was unavailable 
for diagnostic confi rmation. In 513 cas-
es, the hospital clinicians diagnosed pa-
tients with WG. Of them, 492 patients 
had been diagnosed in 1981-2000, 243 
men and 249 women; mean age at di-
agnosis: 53.7 years; range 9-91 years. 
Judging from the case histories, 410 
(83%) of the 492 patients met the ACR 
diagnostic criteria for WG (≥2 criteria) 
(Table I).
The 17% of patients not fulfi lling the 
ACR criteria were slightly more often 
male than female (55 vs. 45%), they 
were some fi ve years older at diagno-
sis (mean age 57.2 vs. 52.4 years), and 
only fi ve per cent of them had a histo-
logical confi rmation of their disease. 
The crude incidence of WG rose from 
1.9 in the period 1981-1985 to 9.3 per 
million in 1996-2000. The correspond-
ing age-adjusted incidence rate ratio 
(IRR) for men was 5.2 (95% CI: 3.2 
to 8.4), p<0.001, and for women 4.0 
(95% CI: 2.5 to 6.2), p<0.001. These 
data indicate a slight predominance 
among males in the last fi ve-year period 
(men/women ratio 1.14) whereas in the 
former periods, the female patients out-
numbered the male (Table II).
The least frequently affected age group 
was the youngest (5-14), with an an-
nual incidence of 0.6 per million among  
males (95% CI: 0.17 to 1.56) and 1.6 
(95% CI: 0.77 to 2.93) per million 
among females. Incidence peaked in the 
age group 65-74 among both sexes, with 
an incidence of 14 (95%CI:10.2 to 18.7) 
per million among males and 11.7 (95% 
CI: 8.86 to 15.2) per million among fe-
males (Fig. 1). 
From 1981 to 2000, the mean age at  
diagnosis rose from 45.8 to 55.0 years 

Table I. The progress in diagnosis of Wegener’s granulomatosis over the 4 fi ve-year periods in relation to gender ratio, age at diagnosis, 
diagnostic delay, erythrocyte sedimentation rate (ESR) and the proportion of patients meeting the ACR criteria.
                          
                          Period years   All periods p-value       

1981-1985 1986-1990 1991-1995 1996-2000  between
      periods

  
Number 43  83  141  225  492
Male patients ( %) 19 (44) 40 (48) 64 (45) 120 (53) 243 (49) 0.42
Age at diagnosis (years), mean (SD) 45.8 (16.5) 51.1 (17.4) 53.7 (17.6) 55.0 (18.6) 53.2 (18.1) 0.014
Time from symptom onset to diagnosis 17 (3,44) 8 (3,41) 5 (1,17) 4 (1,12) 5 (2,20) <0.001
    (months), median (IQR)
ESR at diagnosis, mm/h, median (IQR) 80 (55,102) 78 (48,105) 61 (34,95) 80 (50,100) 75 (45,100) 0.11
ACR classifi cation criteria present ≥2 (%) 40 (93) 71 (86) 115 (82) 184 (82) 410 (83) 0.27
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(p(p(  for linearity = 0.014). At the same 
time, the median delay from the appear-
ance of the fi rst symptoms and signs to 
the confi rmation of the diagnosis had 
shortened from 17 to 4 months (pshortened from 17 to 4 months (pshortened from 17 to 4 months (  for 
linearity <0.001) (Table I).
At the onset of WG, the most frequent 
manifestations were symptoms and 
signs of ENT and lung system involve-
ment and symptoms of systemic in-
fl ammatory disease (Table III). From 
the fi rst to the last fi ve-year period, 
the proportion of systemic symptoms 
prior to diagnosis tended to grow 
(p(p( =0.0048), whereas ENT (p=0.0048), whereas ENT (p=0.0048), whereas ENT ( =0.0046), 
skin (pskin (pskin ( =0.033), eye (p=0.033), eye (p=0.033), eye ( =0.022) and kid-
ney (p(p( =0.0081) involvement as primary 
manifestations at diagnosis tended to be 
less frequent with time (Table III). 

Discussion
The annual incidence of WG in the 
Finnish population was 1.9 per million 
in the fi ve-year period 1981-1985, and 
rose to 9.3 per million by 1996-2000. 
Thus, incidence rose 4.5-fold. These 
incidence fi gures agree with those of 
previous European studies: a variance 
in the annual incidence of WG has been 
from 5.3 in Spain (13) to 12.0 per mil-
lion of the population in Norway (11). 
In Sweden, Knight et al. observed the 
incidence of WG to triple from 3.3 per 
million in 1975-85 to 11.9 per million 
in 1991-2001 (12). Watts et al. (14) re-
ported an increased incidence of WG 
from 9.7 to 10.6 per million in UK from 
1988-1997. In line with our results, the 
incidence of WG increased two-fold 

over a 15-year period (1984-1998) in 
Norway (11). In another study, the inci-
dence of WG 1988-1998 was 10.6 in the 
UK and 4.9 in Lugo, Spain, with neither 
an increase nor a fl uctuation in the inci-
dence of systemic vasculitis during the 
11-year period (13). Reinhold-Keller et 
al. also found in Germany a stable in-
cidence rates for all primary systemic 
vasculitides in 1998-2002 (15).
The differential diagnosis between vari-
ous forms of vasculitides is often diffi -
cult, which might also slightly contrib-
ute to the differences between incidence 

fi gures. The American College of Rheu-
matology (ACR) classifi cation criteria 
(1990) (4), the Chapel Hill Consensus 
Conference defi nitions for nomencla-
ture of systemic vasculitides (1994) (5) 
and the diagnostic criteria for WG by 
Sørensen et al. (2000) (6) are all being 
used in the diagnosis of WG.
This rise in incidence of WG may re-
sult from increased awareness of the 
disease among physicians. They may 
suspect WG more often and therefore 
refer patients for additional consulta-
tion more readily. Thus, even milder 

Table II. Incidence per million of Wegener’s granulomatosis in Finland 1981-2000.

                                     Period years 
1981-1985 1986-1990 1991-1995 1996-2000 p for linearity

Male     
Number of patients 19 40 64 120
Crude incidence  (95% CI) 2.0 (1.3 to 3.0) 3.6 (2.6 to 4.3) 6.3 (5.0 to 7.9) 8.4 (6.9 to 10.2) <0.001
Age adjusted Incidence rate ratio (95% CI) Indicator (1) 2.0 (1.2 to 3.5) 3.0 (1.8 to 5.0) 5.2 (3.2 to 8.4) <0.001

Female     
Number of patients 24 43 77 105
Crude incidence  (95% CI) 1.7  (1.0 to 2.7) 3.6 (2.6 to 4.9) 5.6 (4.3 to 7.1) 10.2 (8.4 to 12.2) <0.001
Age adjusted Incidence rate ratio (95% CI) Indicator (1) 1.8 (1.1 to 2.9) 3.0 (1.9 to 4.8) 4.0 (2.5 to 6.2) <0.001

Total     
Number of patients 43 83 141 225
Crude incidence (95% CI) 1.9 (1.4 to 2.6) 3.6 (2.9 to 4.4) 6.0 (5.0 to 7.0) 9.3 (8.1 to 10.6) <0.001
Age and sex adjusted Incidence rate Indicator (1) 1.9 (1.4 to 2.4) 3.0 (2.4 to 3.8) 4.5 (3.6 to 5.7) <0.001
    ratio (95% CI)

Fig. 1. The annual incidence of Wegener’s granulomatosis in relation to gender and age group.
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forms of the disease are currently more 
likely to be properly diagnosed. 
Another possible explanation may be 
an improvement in diagnostic facilities 
and by the availability of more accu-
rate, sensitive, and specifi c laboratory 
methods e.g., ANCA and its subclasses. 
ANCA was fi rst described in associa-
tion with vasculitis in 1982 (7). It has 
been increasingly applied in the diag-
nostics since 1985 in Finland. Table I 
indicates a decrease in diagnostic delay 
and in the number of patients fulfi lling 
ACR criteria from the pre-ANCA era. 
This probably means that nowadays 
positive results in ANCA testing in the 
presence of relevant clinical symptoms 
and laboratory fi ndings give additional 
support to the diagnosis. Improvements 
in endoscopic equipment and biopsy 
processing methods may also facilitate 
obtaining diagnostic biopsies. 
A third possibility is that the incidence 
of Wegener’s granulomatosis has actu-
ally increased. Interestingly, increased 
incidences have been independently re-
ported for three Scandinavian countries 
(11, 12), including our present results. 
The availability of ANCA test does not, 
at least totally, explain the increases in 
the incidence fi gures, as similar trends 
have not been reported from central or 
south European countries (13-15). 
Although the aetiology of WG remains 
unknown, researchers suspect various 

aetiological or precipitating agents, 
such as inhaled substances and res-
piratory infections (16, 17, 19). Cold 
climate may be a factor in increased 
incidence of WG, which is more com-
mon in northern Europe than southern 
Europe (13). Tidman et al. (18) have 
reported periodic annual fl uctuation in 
the incidence of ANCA-associated vas-
culitides in 1998, indicating perhaps 
the role of viral infections as etiologic 
or precipitating factors. Other studies, 
however, have failed to confi rm this 
fi nding (11, 15, 20).
The strengths of this study are that the 
hospital discharge register covers the 
whole country of Finland, and that the 
hospital records of all patients with a 
discharge diagnosis of WG and treat-
ed at hospitals of specialized medical 
care were reviewed and their diagnoses 
confi rmed. On the other hand, this 
study only includes patients with the 
correct diagnosis code of WG in their 
discharge records. Some patients may 
have been excluded from the study if 
they were diagnosed not during their 
hospital stay, but afterwards, or if the 
patient underwent treatment only as an 
outpatient. Still, given the seriousness 
of WG and its considerable morbidity 
and mortality rate, most WG-patients 
have likely received diagnostic or 
therapeutic treatment at some point in 
a hospital of specialized medical care, 

as also discussed by Knight et al. (12). 
Thus, the number of patients excluded 
this way would be quite small. In an 
epidemiological study from Norway, 
only 7% of the patients were recruited 
from district hospitals and 2% were 
identifi ed only from the lists of the de-
partments of pathology (11).
A weakness of this study is that we in-
cluded only patients that were treated at 
a hospital ward, at least once. We rea-
soned that no patient with a de novo di-
agnosis of WG during the study period 
would have been treated only at a health 
care centre. Therefore, we excluded 
such patients from this incidence study. 
Furthermore, the information was gath-
ered retrospectively from patient fi les. 
Diagnostic criteria must have varied 
with district and time. Also, we have 
probably missed some cases with only 
a limited form of the disease.
WG was introduced as early as the1930s 
and has been fairly well-known among 
physicians over the last two decades. It 
is probable that most WG-patients have 
been properly diagnosed at some point.
In conclusion, the incidence of WG 
seems to have increased over the study 
period. We can speculate whether ex-
posure to environmental agents, viral 
or bacterial infections, immunisation, 
antimicrobial or other kinds of drugs 
might have contributed to this increase 
in incidence.
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