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Abstract
Background

The frequency of primary systemic small vessel vasculitides (PSV) varies among different geographic regions and age 
categories. We studied PSV in patients from middle-eastern Crete (Greece), and compared clinical characteristics in 

younger (<65 years) versus older (≥65 years) adult patients.

Methods
The records of 67 patients (33 younger, 34 older adults) diagnosed with PSV during 1995−2003 who were referred to a 
mixed secondary/tertiary care University Hospital in Crete were reviewed. Data on clinical manifestations, diagnosis, 

therapy, and adverse outcomes (end stage renal disease, death) during a median follow-up of 6 (range 0-12) years were 
recorded. Multivariate regression analysis was applied to identify independent predictors for adverse outcomes.

Results
The overall annual incidence of PSV was 19.5/million (95% confidence interval [CI] 15.7-23.4), 48.9/million (95% CI 
33.8−63.9) in older and 12.4/million (95% CI 7.7-17) in younger adults. Microscopic polyangiitis was more prevalent 
in older patients (65%) and Wegener’s Granulomatosis in younger patients (52%). Thirty-one percent of older patients 

developed end-stage renal disease as compared to 11% of younger patients (p=0.103). Mortality rates were 60% in older 
patients and 19% in younger patients (p=0.001). In multivariate regression analysis age (β=0.33 per 1-year, p=0.005), 

serum creatinine (β=0.29 per 1-mg/dL, p=0.011), and lung involvement (β=0.36, p=0.002) at the time of diagnosis were 
independent predictors for end stage renal disease and/or death.

Conclusions
This study documents increased frequency and significant mortality of PSV among older people in Crete, with MPA being 

the most prevalent type. Age, serum creatinine, and lung involvement are important predictors for adverse outcome 
in these patients. 
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Introduction
Primary systemic small vessel vas-
culitides (PSV) are characterized by 
systemic inflammation of the small 
vessels. The term primary denotes that 
there is no secondary cause (e.g. virus 
infection) identified responsible for the 
inflammatory process. Although rare, 
PSV are associated with high morbidity 
and mortality rates and their diagnosis 
and management can be challenging. 
PSV include microscopic polyangii-
tis (MPA), Wegener’s granulomatosis 
(WG), Churg-Strauss syndrome (CSS), 
Henoch-Schönlein purpura (HSP), es-
sential cryoglobulinemic vasculitis, and 
cutaneous leukocytoclastic angiitis, as 
defined in the Chapel Hill Consensus 
Conference (CHCC) nomenclature (1). 
CSS, WG, hypersensitivity vasculitis, 
and HSP were also classified by the 
American College of Rheumatology 
(ACR), while MPA was not separated 
from polyatreriitis nodosa (2). Recent-
ly, the term “antineutrophil cytoplasm 
antibody (ANCA)-associated vascu-
litides (AAV)” has been introduced by 
the European Vasculitis Study Group 
(3). PSV annual incidence varies in 
different geographic regions across the 
world. Older patients have rarely been 
included in PSV clinical trials; there-
fore the clinical characteristics, the re-
sponse to therapy, and the outcome are 
less well defined in this age group (3). 
We undertook a study to determine the 
annual incidence of PSV, namely MPA, 
WG, CSS, unclassified AAV (UCAAV), 
and HSP, in the middle-eastern part of 
Crete, a geographically isolated and ge-
netically homogenous island in South-
ern Europe. Herein we report on age 
distribution of PSV and age differences 
in clinical characteristics, therapies, ad-
verse outcome, such as end stage renal 
disease (ESRD) and death, and predic-
tors of these outcomes. 

Patients and methods
Study population
Patients were diagnosed and/or fol-
lowed by the Departments of Internal 
Medicine, Nephrology, and Rheuma-
tology of the University Hospital of 
Heraklion, a mixed secondary and terti-
ary hospital, which serves as the only 
referral centre for systemic vasculitis in 

Crete. Patients with suspected systemic 
vasculitis were either referred to the 
hospital by general practitioners and re-
gional hospitals or they presented to the 
emergency department of the hospital. 
Between January 1, 1995 and Decem-
ber 31, 2003 all newly diagnosed adult 
(>14 years old) patients with PSV were 
registered. The cut-off value of 14 years 
was used because in the Greek National 
Health System persons above this age 
are referred to adult physicians.

Inclusion criteria
A definite diagnosis of MPA, WG, CSS, 
HSP, or UCAAV was required. The 
diagnosis was denoted in the medical 
records and confirmed or revised by two 
independent investigators (SCP, GSP). 
ACR criteria were used for the classi-
fication of patients with WG, CSS and 
HSP (1). The CHCC definitions were 
applied to distinguish patients with MPA 
(2). Under the term UCAAV we denoted 
those cases of AAV defined according to 
the European League Against Rheuma-
tism (EULAR) recommendations (3), 
for which a definite diagnosis of either 
MPA or WG or CSS was not possible. 

Exclusion criteria
Patients with secondary vasculitides 
(e.g. associated with other inflamma-
tory diseases, including hepatitis-as-
sociated vasculitis) were excluded. 
All leucocytoclastic vasculitides were 
excluded because they were not usu-
ally referred to the University Hospital 
of Heraklion and thus, their incidence 
would be underestimated. Cases with 
essential cryoglobulinemic vasculitis 
were also excluded, considered as sec-
ondary vasculitis.

Definitions
Organ system (e.g. renal, lung, skin, 
musculoskeletal, gastrointestinal) in-
volvement was considered only if the 
manifestations were due to vasculitis. 
Lung involvement was defined by the 
presence of at least one of the follow-
ing: (i) cough, (ii) respiratory distress, 
(iii) haemoptysis (iv) abnormal chest 
x-ray (solitary or multiple nodules and 
masses, bilateral alveolar infiltrates 
combined with a falling haemoglob-
in level), (v) abnormal chest or high 
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resolution computer tomography (e.g. 
ground glass opacities, cavitated nod-
ules/masses), (vi) increased values of 
the diffusing capacity for carbon mon-
oxide (DLCO), (vii) diagnostic tissue 
biopsy (4). Renal involvement was con-
sidered if at least one of the following 
was noted: (i) a serum creatinine (SCr) 
value >1.4 mg/dL, (ii) active urine sedi-
ment (≥5 red blood cells per high-pow-
er field and/or cellular casts), (iii) pro-
teinuria (24-hour urine protein excretion 
>200mg or spot urine protein/creatinine 
>0.2) (5). Renal function was assessed 
by SCr value; SCr <1.4 mg/dl indicating 
normal renal function; SCr 1.4-3 mg/dL 
indicating moderate renal damage; SCr 
>3 mg/dL indicating severe renal dam-
age. Gastrointestinal involvement was 
considered as: (i) vomiting, or (ii) ab-
dominal pain, or (iii) abnormal liver en-
zymes, or (iv) melena/haematochezia. 
Skin involvement included: (i) skin ul-
cers, or (ii) plaques, or (iii) nodules, or 
(iv) purpuric rush. Musculoskeletal in-
volvement was defined as the presence 
of: (i) arthralgias, or (ii) arthritis, or (iii) 
myalgias. Anaemia was defined as Hb 
<12g/dL. High erythrocyte sedimenta-
tion rate (ESR) was considered when 
>80mm/h. Induction therapy denoted 
the initial aggressive immunosuppres-
sive treatment intended to achieve re-
mission. We defined as younger adults 
the patients aged <65 years, and as old-
er adults those aged ≥65 years (6).

Data collection
Data were collected retrospectively 
from the medical records and patients 
or their families were contacted by 
phone by one of us (SHP) to determine 
their status by July 2007. Incidence 
rates were calculated based on the pop-
ulation statistics dated January 1, 2001 
(provided by the Greek Institute of Na-
tional Statistics). The adult population 
in middle-eastern Crete was 369,428 
(men 184,522; women 184,906) and 
the population aged ≥65 years was 
72,767 (men 33,066; women 39,701). 
This population has been relatively 
stable with minimal migration during 
the past two decades. Both cytoplas-
mic ANCA (c-ANCA) and perinuclear 
ANCA (p-ANCA) were tested using 
indirect immunofluorescence. 

Ethical issues
The protocol was approved by the Re-
search Ethics Committee of the Univer-
sity Hospital of Heraklion, Crete. 

Statistical analysis
The Fisher’s exact test for categorical 
data and the Mann-Whitney test for nu-
merical data were used to examine for 
differences between younger and older 
adult patients. Annual incidence rates 
for the years 1995-2003 were reported 
as the number of newly diagnosed cases 
per 1 million inhabitants for all cases 
per year. They were calculated using 
the number of new cases divided by the 
estimated population of the respective 
age. The mean (95% confidence interval 
[95% CI]) incidence was then calculated 
separately for each age group. To deter-
mine predictors for ESRD and/or death 
multivariate linear regression analysis 
was performed using demographic and 
clinical characteristics as independent 
variables. Kaplan-Meier survival plots 
were generated and log rank statistics 
were performed. P-values (two-tailed) 
<0.05 were considered as statistically 
significant. The Statistical Package for 
Social Sciences (SPSS, Inc.) version 
13.0 was used for all analyses.

Results
General characteristics and 
incidence of PSV
Sixty-seven (67) patients were includ-
ed in the study. The demographic and 
clinical characteristics of the patients 
are shown in Table I. Thirty-three pa-
tients (49%) were <65 years old, and 34 

patients (51%) were ≥65 years old. The 
mean ± standard deviation follow up 
time was 5.8±3.3 years (median 6 years, 
range <6 months-12 years). Twenty-six 
patients were classified as MPA, 21 as 
WG, 8 as HSP, and 12 as UCAAV. Kid-
ney biopsies were performed in 42 pa-
tients (63%) and reported pauci-immune 
glomerulonephritis (82% of cases), 
crescenting glomerulonephritis (63%), 
necrotizing glomerulonephritis (61%), 
and chronic glomerulonephritis (21%). 
Kidney biopsy-proven were 18 cases 
with MPA, 14 cases with WG, 2 cases 
with HSP, and 8 cases with UCAAV. 
MPA was more prevalent in older pa-
tients [65% vs. 12%, p<0.001], whereas 
WG was more frequent in younger pa-
tients (52% vs. 12%, p=0.001) (Table I). 
A similar frequency of UCAAV (21% 
vs. 15%) and HSP (15% vs. 9%) was 
found in younger and older patients. 
The annual incidence of each PSV type 
is shown in Table II. The overall annual 
incidence of PSV in adult population 
was 19.5/million; incidence was higher 
in older (48.9/million) than in younger 
adults (12.4/million).

Clinical characteristics of AAV
– Age category and 
   organ/system involvement
Lung involvement occurred significant-
ly more often in older patients with AAV 
(90% vs. 61%, p=0.013) (Table III). Ra-
diographic findings suggestive of PSV 
were found in 42 (25 older) patients. 
Twenty (13 older) patients had pulmo-
nary haemorrhage. A similar frequency 
of anaemia, high ESR, gastrointestinal, 

Table I. Characteristics of patients diagnosed with PSV according to age group.

 Age at diagnosis 

 <65 years ≥65 years p-value1

No. patients 33 34 

Gender
   Females (n, %) 19 (58) 20 (59) 0.918
   Males (n, %) 14 (42) 14 (41) 

Type of PSSV
   MPA (n, %) 4 (12)  22 (65) <0.001  
   WG (n, %) 17 (52) 4 (12) 0.001
   UCAAV (n, %) 7 (21) 5 (15) 0.539 
   HSP (n, %) 5 (15) 3 (9) 0.476

1Fisher’s exact test.
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skin, and musculoskeletal, involvement 
was found in younger and older patients. 
Renal involvement (determined by clini-
cal and histological findings) was equally 
distributed between the two age groups, 
although SCr at diagnosis was signifi-
cantly higher in older patients (4.2±2.5 
mg/dL vs. 3.1±2.9 mg/dL, p=0.040). c-
ANCA were more prevalent in young-
er patients (56% vs. 14%, p=0.002), 

whereas p-ANCA were more prevalent 
in older patients (68% vs. 7%, p<0.001). 
ANCA negative cases were found more 
frequently in the younger than in the 
older patient group (p=0.055). 

– Age category and 
   induction therapy 
Information regarding the induction 
therapy was available for 53 patients. 

(Table III). Forty-four patients (83%) 
received combination of cyclophos-
phamide (CY) (intravenously or orally) 
with corticosteroids (CS). Thirty-five 
patients (20 older) received pulses of 
iv cyclophosphamide and iv methyl-
prednisolone, five patients received iv 
cyclophosphamide with oral corticos-
teroids, and the remaining four patients 
received oral cyclophosphamide with 
oral corticosteroids. One older patient 
received only cyclophosphamide due 
to major depressive disorder. Four pa-
tients (8%) (2 older) were treated with 
other immunosuppressants combined 
with corticosteroids, three patients with 
corticosteroid monotherapy, and one 
older patient denied any therapy.

– Age category and 
   development of ESRD or death 
During follow-up, 10 patients (17%) 
with AAV developed ESRD while an-
other two (3%) were already on ESRD 
at the time of diagnosis (Table III). Five 
patients had MPA, 5 had WG, and 2 had 
UCAAV. Six out of 10 patients (60%) 
developed ESRD within 3 months after 
diagnosis. Older patients showed a trend 
for more frequent development of ESRD 
compared to younger patients (31% vs. 
11%, p=0.104). Ten out of 12 patients 
who developed ESRD (83%) died dur-
ing follow up; 9 were older adults. 
A total of 23 AAV patients (39%) died 
during follow up, 5 of them were aged 
<65 (19%) and 18 were ≥65 years 
(60%) (p=0.003) (Table III). Seven pa-
tients (30%) died within the first year 
after diagnosis. Six of them were aged 
≥65 years, and died due to pulmonary 
haemorrhage [n=3 (n=2 on ESRD)], 
sepsis (n=2), and acute myocardial 
infarction (n=1). One younger patient 
died due to lung cancer. Sixteen pa-
tients (70%) died after the first year of 
diagnosis. Older patients (n=12) died 
due to pulmonary haemorrhage (n=1), 
Pneumocystis carinii pneumonia (n=1), 
fungal pneumonia (n=1), tuberculous 
pneumonia (n=1), pulmonary oedema 
(n=1), acute myocardial infarction 
(n=1), sepsis (n=2). Younger patients 
(n=4) died due to relapse of WG and 
pancreatitis (n=1), colon cancer with 
liver metastases (n=1), and sepsis 
(n=1). For the remaining 5 deaths there 

Table II. Adjusted incidence rates of PSV according to age group in an adult Crete             
population.

Vasculitis Age group
 
 Total <65 years ≥65 years

All PSV 19.5 (15.7–23.4) 12.4 (7.7–17.0) 48.9 (33.8–63.9)
MPA 10.2 (5.8–14.6) 3.4 (1.1–5.6) 38.2 (21.7–54.7)
WG 6.6 (3.7–9.6) 6.7 (4.2–9.3) 6.1 (-1.6–13.8)
HSP 2.4 (0.0–4.8) 0.7 (-0.4–1.9) 9.2 (0.0–18.3)
UCAAV 4.8 (1.4–8.2) 3.5 (0.7–7.0) 9.2 (0.0–18.3)

1 Data are presented as mean (95% confidence interval).

Table III. Clinical characteristics of AAV cases according to age group.

 Age at .diagnosis 

 <65 years ≥65years p-value1

No. patients 28  31 
Organ involvement
   Lung involvement (n, %) 17 (61) 28 (90) 0.013
   Renal involvement   
      Abnormal urine sediment (n, %) 23 (85) 29 (94) 0.402
      Serum creatinine (mg/dL) (mean ± SD)2  3.1 ± 2.9              4.2 ± 2.5 0.040 
  <1.4 mg/dL (n, %)   11 (41) 3 (11) 0.040
         1.4–3.0 mg/dL (n, %) 5 (18) 9 (32)
         >3.0 mg/dL (n, %) 11 (41) 16 (57) 
   Gastrointenstinal involvement (n, %) 10 (37) 9 (30) 0.589
   Skin involvement (n, %) 11 (41) 11 (37) 0.791
   Musculoskeletal involvement (n, %) 21 (78) 22 (73) 0.765
   Anaemia (n, %) 25 (96) 25 (89) 0.612
   ESR >80 mm/hr (n, %) 25 (100) 25 (93) 0.491
   
 ANCA
    ANCA negative (n, %) 10 (37) 5 (18) 0.138
    c-ANCA positive (n, %) 15 (56) 4 (14) 0.002
    p-ANCA positive (n, %) 2 (7) 19 (68) <0.001
   
Treatment 3   
 CY4 (iv or orally) + CS5 (iv or orally) 21 (84) 23 (82) 0.621
    Pulses iv MP6 + iv CY   15 (60)   20 (71) 
  CY monotherapy 0 (0) 1 (4) 
  CS + immunosuppressants other than CY 2 (8) 2 (7) 
  CS monotherapy 2 (8) 1 (4) 
  No treatment 0 (0) 1 (4) 
   
Outcome   
   ESRD (n, %) 3 (11) 9 (31) 0.104
   Death (n, %) 5 (19) 18 (60) 0.003
      Within one year after diagnosis (n, %) 1 (20) 6 (33) 0.106
   ESRD and/or death (n, %) 6 (21) 19 (61) 0.003 

1 Chi-squared test or Fisher’s exact test for categorical data, Mann-Whitney test for numerical data.
2 Mean ± standard deviation; 3 Data were available for 53 patients; 4 Cyclophosphamide; 5 Cortico-   
steroids; 6 Methylprednisolone.
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were no available data. The causes of 
death for patients who died on ESRD 
after the first year from diagnosis were 
pulmonary haemorrhage (n=1), pan-
creatitis (n=1), sepsis (n=3), pulmonary 
oedema (n=1), acute myocardial infrac-
tion (n=1), unknown cause (n=1). 

– Predictors for adverse 
   outcome in AAV
We next assessed the risk for devel-
oping ESRD and/or death in AAV pa-
tients according to various demograph-
ic and clinical characteristics (Table 
IV). Lung involvement was present in 

all 12 patients (100%) who developed 
ESRD, compared to 31 out of 44 pa-
tients (71%) who did not (p=0.049). 
Death was associated with age ≥65 
years (78% vs. 35%, p=0.003), p-
ANCA (57% vs. 28%, p=0.047), lung 
involvement (100% vs. 62%, p=0.001), 
and SCr ≥2.5mg/dL (76% vs. 44%, 
p=0.026) at diagnosis. Similarly, the 
composite end-point ESRD and/or 
death was associated with age ≥65 
years (76% vs. 35%, p=0.003), lung 
involvement (100% vs. 59%, p<0.001), 
and SCr ≥2.5mg/dL (77% vs. 46%, 
p=0.026) at diagnosis. In multivari-
ate regression analysis age (β=0.33, 
p=0.005), SCr (β=0.29, p=0.011), and 
lung involvement (β=0.36, p=0.002) at 
diagnosis were independent predictors 
for ESRD and/or death. Survival plots 
in AAV cases were created using age, 
SCr, lung involvement and ESRD at 
diagnosis as stratification factors (Fig. 
1). Age ≥65 years (p=0.002), SCr ≥2.5 
mg/dL (p=0.013), lung involvement 
(p=0.004), and development of ESRD 
(p=0.003) were associated with de-
creased survival. 

Clinical characteristics of HSP
A total of 8 HSP cases were found; 5 in 
younger and 3 in older patients. Male 
sex was predominant (88%). Mean 
SCr at diagnosis was 1.0 mg/dL. None 
of the patients had lung involvement. 
Purpura and abnormal urine sediment 
was observed in seven patients (88%), 

Table IV. Predictors for adverse outcomes (ESRD, death) in AAV patients.

 ESRD Death ESRD and/or death 
 
 – + – + – + 

Age ≥65 years 45.5% 75.0% 35.3% 78.3%** 35.3% 76.0%** β=0.33 (p=0.005)1

Male gender 34.1% 41.7% 38.2% 30.4% 38.2% 32.0% 

ANCA
  p-ANCA 37.5% 41.7% 28.1% 57.1%* 28.1% 52.2%
  c-ANCA 37.5% 25.0% 34.4% 28.6% 40.6% 26.1% 

Organ involvement
  Anemia 90.0% 100.0% 93.5% 90.5% 93.5% 91.3%
  GI 31.0% 41.7% 36.4% 22.7% 36.4% 29.2%
  Musculoskeletal 76.2% 83.3% 75.8% 72.7% 75.8% 75.0%
  Skin 40.5% 41.7% 39.4% 36.4% 39.4% 37.5%
  Lung 70.5% 100.0%* 61.8% 100.0%** 58.8% 100.0%*** β=0.36 (p=0.002)
  SCr ≥2.5mg/dL 52.4% 80.0% 43.8% 76.2%* 45.5% 77.3%* β=0.29 (p=0.011)

*p<0.05, **p<0.01, ***p<0.001 (Fisher’s exact test for comparing between patients who developed or not ESRD, death, death and/or ESRD).
1 Standardized β correlation coefficient. Linear regression analysis using the composite outcome ESRD and/or death as dependent variable and age (per 1-
year), lung involvement (dummy variable), and baseline SCr (per 1-mg/dL) as independent variables.

Fig. 1. Survival plots in AAV patients according to age, baseline serum creatinine, lung involvement, 
and development of ESRD.
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musculoskeletal involvement in five 
(63%), and GI involvement in four 
(50%). Renal biopsy was performed in 
two patients and exhibited proliferative 
glomerulonephritis with messangial 
IgA deposits. All cases were treated 
with corticosteroids and four patients 
received immunosuppressive therapy 
(azathioprine, methotrexate, cyclophos-
phamide) in addition. No patient devel-
oped ESRD and only one death occurred 
due to traumatic spleen rupture. 

Discussion
PSV represent a group of diseases of 
the small vessels affecting various or-
gans, mainly the kidneys and the lungs. 
Although considered rare, PSV are as-
sociated with significant morbidity 
and mortality (7) especially at the pre-
immunosuppressive therapy period 
where the 1-year survival rate for WG 
was less than 20% (8). We found that 
the overall annual incidence of PSV 
among the adult population of middle-
eastern Crete was 19.5/million. The 
incidence was higher in adults aged 
≥65 years (48.9/million) than in adults 
<65 years old (12.4/million). A marked 
age-specific increase in the incidence 
of PSV has also been reported by Watts 
et al. in Norwich, UK (53/million in 
ages 65-74 years), by Gonzalez et al. 
in Lugo, Spain (34/million in ages 45-
74 years) and by Fujimoto et al. in Mi-
yazaki, Japan (44.8/million) (9-11).
The estimated annual incidence of PSV 
in middle-eastern Crete was 10.2/mil-
lion for MPA, 6.6/million for WG, 4.8/
million for UCAAV, and 2.4/million for 
HSP. MPA annual incidence in Norwich 
was reported at 8.4/million; in Lugo at 
11.6/million; and in Miyazaki at 15/
million (9, 11). A similar to our annual 
incidence of WG was reported in Nor-
wich (11/million), whereas a lower in-
cidence was found in Lugo (3/million) 
and in Miyazaki (no case) (9-11). The 
HSP incidence was reported equally 
low (1.2/million) by Watts et al., who 
used the ACR classification criteria 
(12). Using the Michel et al. classifica-
tion criteria, based on the same database 
collected by the 1990 ACR vasculitis 
subcommittee, the HSP incidence in 
Lugo, for population 21 years or older 
over the period 1988-1997, was 14.3/

million (13). However, the HSP inci-
dence in adults from Lugo would have 
been much lower (7.9/million) if it had 
been calculated using only the patients 
that fulfilled the CHCC definitions for 
HSP (14). No case of CSS was found 
in our cohort. The average annual inci-
dence of CSS for adult population was 
2.4/million in Norwich and 1.1/million 
in Lugo (12, 14). 
In accordance with the findings from 
the European Vasculitis Study (EU-
VAS) Group (15), older patients ex-
hibited significantly higher SCr levels 
at diagnosis compared to younger pa-
tients. Nevertheless, the percentage of 
individuals who reached ESRD did not 
differ between the two age groups. This 
could be due to comparable efficacy of 
treatment in the two groups, or to an 
end of life before reaching ESRD par-
ticularly in the older adults. We found 
lung involvement to be very common 
in MPA, WG and UCAAV, in agree-
ment with the literature (4). In our se-
ries lungs were affected more frequent-
ly in the older compared to younger pa-
tients (p=0.007). In contrast, Hoganson 
et al. reported similar frequencies of 
lung involvement between the two age 
groups, but they used the 75 years as 
the threshold of older age (16). 
We found a rate of ESRD in the first year 
of 9%. Rates of ESRD differ among 
different studies, ranging from 8% at 1 
year to 24% at 3 years in a cohort of 
37 older patients with PSV and renal in-
volvement in Ljubljana (Slovenia), and 
up to 54% after 2 years in another co-
hort of 56 patients with PSV and renal 
involvement in Miyazaki (17, 18). 
Our findings confirm the results from 
previous studies showing that age and 
renal function (SCr) are important pre-
dictors for ESRD and/or death in pa-
tients with AAV (19-22). In addition, we 
found lung involvement to be a strong 
independent prognostic factor in our 
cohort, as it was present in all patients 
who developed death and/or ESRD. In 
contrast, none of the patients who did 
not have lung involvement developed 
these outcomes (Table IV). Slot et al. re-
ported that age >65 years and SCr >5.65 
mg/dl at diagnosis were associated with 
elevated mortality in the first year (rela-
tive risk [RR] 6.5, 95% CI 1.6-13.7; 

RR 2.2, 95%CI 0.9-6.9, respectively) 
in patients with PR3-ANCA positive 
vasculitis and renal involvement (20). 
Accordingly, Bligny et al. reported age 
>52 years and SCr >1.8mg/dl to have 
a pejorative prognostic value (p<0.001 
and p<0.002 respectively) according to 
univariate analysis among patients with 
WG. Multivariate analysis retained age 
>52 years as an independent predictor of 
poor outcome (hazard ratio [HR] =3.4, 
p=0.04) (21). Weidner et al. showed, in 
a cohort of patients with AAV, a 1.082-
fold increase in risk per year of age, cor-
responding to a doubling in risk of death 
every 8.8 years.  A 1.003-fold increase in 
risk per μmol/L of SCr in the first month 
was also corresponding to a doubling in 
risk of death in steps of 277 μmol/L SCr 
(22). On the contrary, Lane et al. found 
that age was a significant risk factor, but 
only to the same extent as in the refer-
ence population. When age was adjust-
ed for, neither renal nor lung involve-
ment was found associated with death 
(23).  Reinhold-Keller et al. found age 
>50 years ([HR 5.5, 95% CI 2.0-15.0), 
kidney involvement with impaired renal 
function (HR 5.4, 95% CI 1.8-16.7), 
and lung involvement (HR 3.8, 95% CI 
1.3-11.2) at diagnosis, to be significant 
predictors of survival among patients 
with WG (24). Uezono et al. showed 
that lung involvement and requirement 
of immediate dialysis therapy at diagno-
sis conferred poorer survival rates (HR, 
3.3, 95% CI, 1.1–9.7; HR 2.7, 95% CI, 
1.0-7.2, respectively) among patients 
with MPO-ANCA positive primary re-
nal vasculitis (WG cases and CSS cases 
were not included) (18). 
We found eight adult cases of HSP. 
Eighty eight percent of HSP patients had 
renal involvement but no one developed 
ESRD during the follow up period. In 
a cohort of 31 adult patients with HSP 
in Lugo, 45% of patients exhibited mild 
and severe renal manifestations and 7% 
reached ESRD after 5 years’ median 
follow up (25). 
There are several caveats in our study 
including the retrospective design and 
the absence of a unified protocol for 
therapy and follow-up. On the other 
hand, randomized controlled trials may 
exclude a significant percentage of pa-
tients and thus, generalization of their 
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data to a more real-life scenario can 
be challenging. Kidney biopsies were 
performed in a significant proportion 
of patients (63%) providing objective 
evidence for renal involvement. 
In summary, this study documents the 
relative high incidence of PSV in older 
people in middle-eastern Crete. Al-
though PSV represents a rare group of 
diseases, nonetheless, it is associated 
with significant morbidity (renal and 
lung involvement) and mortality in old-
er patients. MPA was the prevalent PSV 
type among the older and WG among 
the younger patients. Age, SCr and lung 
involvement at diagnosis were signifi-
cant independent predictors for death 
in this population. Our data suggest 
that efforts to improve the outcomes in 
these patients need to be directed also at 
co-morbidities. 
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