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Abstract

Objective: Granulomatosis with polyangiitis (GPA) is a type of antineutrophil cytoplasm antibody-associated vasculitis. 
This study aimed to investigate the clinical and laboratory findings of patients with GPA and to determine which factors 
were associated with poor prognosis and renal outcome.
Materials and Methods: Medical records of patients diagnosed with GPA between 2000 and 2014 were retrospectively analyzed.
Results: A total of 53 patients (60.4% men) with a mean age at diagnosis of 47.1±16.3 years were included in this study. The 
median baseline serum creatinine (SCr) level was 1 (interquartile range [IQR], 0.76-2.95) mg/dL. Renal involvement was de-
tected in 63.5% of the patients. Patients with renal involvement had less ear-nose-throat involvement (p=0.002) and lower he-
matocrit levels (p=0.001). The 1-year, 5-year, and 10-year death-censored renal survival rates were 93.3%, 81.4%, and 63.4%, 
respectively. There were 15 deaths (28.3%) in this series, and the median patient survival after diagnosis was 51 (IQR, 20-109.5) 
months. Age ≥65 years and SCr level ≥1.4 mg/dL at diagnosis were retained as the independent predictors of mortality.
Conclusion: Survival of patients with GPA is closely associated with age and renal function at admission. The delay in diag-
nosis could have influenced the development of irreversible kidney damage, one of the significant determinants of mortality.
Keywords: Vasculitis, granulomatosis with polyangiitis, mortality, renal insufficiency

INTRODUCTION
Granulomatosis with polyangiitis (GPA) is a type of an-
tineutrophil cytoplasm antibody (ANCA)-associated 
vasculitis (AAV) typically associated with necrotizing, 
granulomatous inflammation (1, 2). This rare system-
ic disease predominantly affects the upper respiratory 
tract, lungs, and kidneys. The kidneys are affected in 
approximately 70% of the patients with GPA, and renal 
involvement has been reported as a significant factor in 
the treatment and prognosis (3-5).

Several investigators have analyzed the impact of vascu-
litis and demographic features at the time of diagnosis 
on mortality among patients with GPA (6-10). However, 
there are few studies elaborating on renal survival and 
the impact of renal involvement on the overall survival 

in patients with GPA. Series with GPA from Turkey have 
also been rarely reported (11, 12).

In this study, we aimed to investigate the clinical charac-
teristics and laboratory findings of our patients with GPA 
and to determine which factors were associated with 
poor prognosis and renal outcome in these patients.

MATERIALS AND METHODS

Study Design and Population
We conducted a retrospective study of 53 patients with 
GPA who were diagnosed between 2000 and 2014 and 
were followed in the Divisions of Rheumatology and 
Nephrology of Cerrahpaşa School of Medicine, İstan-
bul, Turkey. Patients ≥18 years at diagnosis who met the 
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American College of Rheumatology classification criteria for 
GPA were included (13).

Data on demographic and clinical manifestations, laboratory 
findings, histopathology, disease course, follow-up time, treat-
ments, adverse events, and outcomes were obtained and re-
corded from patients’ files. The following data were collected for 
baseline evaluation: age at diagnosis; gender; smoking status 
(grouped as smokers-current/quitters and never-smokers); time 
from first symptoms attributable to GPA to diagnosis; laborato-
ry data, including white blood count, hemoglobin, hematocrit 
(Htc), serum creatinine (SCr) level, serum albumin level, urinal-
ysis for urine protein, red blood cell count and casts, 24-hour 
urine protein excretion, C-reactive protein (CRP) level, erythro-
cyte sedimentation rate (ESR), and ANCA serology. Type of ANCA 
was categorized as proteinase 3 ANCA (PR3-ANCA) if there was 
positivity by PR3-ANCA by enzyme-linked immunosorbent as-
say (ELISA) or a cytoplasmic ANCA (c-ANCA) pattern by indirect 
immunofluorescence microscopy (IIF) and as myeloperoxidase 
ANCA (MPO-ANCA) if there was positivity by MPO-ANCA by ELISA 
or perinuclear ANCA (p-ANCA) pattern by IIF. Types of organ in-
volvement during the disease course were recorded.

Details about the use of glucocorticoids (GCs) and/or other im-
munosuppressive agents during follow-up were also collected. 
Patients who received at least 1 intravenous (IV) dose of cyclo-
phosphamide (CYC) or 1 month of oral CYC were considered to 
have been treated with CYC. Patients who had received at least 
1 infusion of rituximab (RTX) were considered to have been 
treated with RTX.

Definitions
Renal involvement was defined as the presence of hematuria 
>10 red blood cells/hpf and/or proteinuria >1+ or ≥500 mg/day 
and/or serum creatinine ≥1.41 mg/dL and/or rise in creatinine 
>30%, or creatinine clearance fall >25%, attributable only to 
vasculitis per the Birmingham Vasculitis Activity Score (version 
3) form, excluding the other causes (14). The histopathological 
diagnosis of kidney confirming GPA was also considered as re-
nal involvement.

Chronic kidney disease was defined according to the kidney 
disease: improving global outcomes guidelines (15). The esti-

mated glomerular filtration rate (eGFR) was calculated using 
the chronic kidney disease epidemiology collaboration formula 
(16). Rapidly progressive glomerulonephritis (RPGN) was de-
fined as progressive loss of renal function over a comparatively 
short period of time (days, weeks, or months) with features of 
glomerular disease in the urinalysis (17). End-stage renal dis-
ease (ESRD) was defined as eGFR <15 mL/min/1.73 m2, initiation 
of dialysis, or renal transplantation.

Histopathological classification was based on the percentage of 
normal glomeruli; cellular crescents; or global sclerotic glomer-
uli: focal, crescentic, mixed, and sclerotic. The focal category is 
defined by the presence of more than 50% of normal glomeruli, 
the crescentic category by more than 50% of glomeruli with cel-
lular crescents, the mixed category by less than 50% of normal 
glomeruli and crescentic or sclerotic lesions, and the sclerotic 
category by more than 50% of glomeruli with global sclerosis 
(4).

Complete remission was defined as disappearance of clini-
cal disease activity and stabilization or improvement of renal 
function. In partial remission, there was a clear suppression 
of disease with stabilization of the renal function and at least 
partial resolution of the pulmonary infiltrates, and disease in 
other organs was required to show the signs of improvement. 
Resolution of hematuria was also a criterion for remission, but 
persistent proteinuria was considered as the consequence of 
glomerular damage. Patients who remained dialysis depen-
dent were considered to be in remission if the extrarenal man-
ifestations and the hematuria had completely ceased. Relapse 
was defined as recurrence of the presenting symptoms or ap-
pearance of a new organ involvement attributable to GPA (18). 
Damage was defined as a non-healing scar which would not 
respond to immunosuppressive therapy. The presence of com-
plete remission, partial remission, relapse, and damage status 
was evaluated at the last visit.

Assessment of Disease Stages and Activity, Extent of Dis-
ease, and Mortality
The disease severity of each patient was classified as “non-or-
gan threatening disease” or “organ-threatening/life-threaten-
ing disease” according to the European League Against Rheu-
matism/European Renal Association-European Dialysis and 
Transplant Association recommendations for the management 
of AAV (19).

We followed up the patients included in this study from the date 
of diagnosis until occurrence of death, loss to follow-up, or April 
2014, whichever occurred first. Follow-up time was defined as 
the time from diagnosis to the last visit in our center. For the 
analysis of patient survival and renal survival, the censoring 
date was the last telephonic interview before April 2014. Surviv-
al time was calculated from the date of diagnosis and ended on 
the date of censoring or at the time of death. Renal survival was 

Main Points

•	 ANCA was negative in 7.5% of the patients with GPA: this em-
phasizes the importance of histopathology and clinical evalu-
ation in GPA diagnosis. 

•	 Age ≥ 65 years and SCr level ≥ 1.4 mg/dL at admission were 
retained as the independent predictors of mortality.

•	 Vasculitis is a multi-systemic disease; early referral to nephrol-
ogy from other departments is important.

•	 The delay in diagnosis could have influenced the development 
of irreversible kidney damage and poor patient prognosis. 
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defined as preserved renal function (no need for renal replace-
ment therapy [RRT]).

Treatment Protocols
Therapeutic regimens varied between patients depending on 
the disease severity and changes in the standard of treatment 
over the years. CYC (oral [2 mg/kg body weight/day] or pulse [15 
mg/kg body weight every 3 or 4 weeks]), with adjustment ac-
cording to renal function and age, was mostly used for remission 
induction. The treatment was combined with IV methylprednis-
olone (MP) (mainly pulse 500-1,000 mg/day for 3 consecutive or 
alternate days) and subsequent gradual decline until reaching a 
dose of 15 mg/day after 3 months. Methotrexate (MTX) (0.3 mg/
kg body weight/week) combined with oral steroids could also 
be used for remission induction. All the patients using CYC (oral 
or intravenous) received uroprotection with 2-mercapto eth-
anesulfonate sodium. Trimethoprim/sulfamethoxazole was ad-
ministered to some patients receiving the combination of GCs 
and CYC for Pneumocystis jiroveci pneumonia prophylaxis. CYC 
dosages were defined as the cumulative doses (mg) that were 
administered to the patient during the disease course.

Maintenance treatment included MTX (up to 25 mg/week) or 
azathioprine (AZA) (2-3 mg/kg/day) or mycophenolate mofetil 
(MMF) (1,000-2,000 mg/day) for at least 24 months, along with a 
dose of prednisolone between 2.5 and 7.5 mg/day.

Treatment protocols, including RTX as induction therapy and/or 
maintenance therapy, were also recorded. RTX use in GPA start-
ed in our center in 2008. RTX was administered according to 2 
separate dosing regimens depending on physician reference; 1 
g of RTX on days 1 and 15 or 375 mg/m2 body surface area week-
ly for 4 weeks.

Some patients with severe alveolar hemorrhage or RPGN re-
ceived additional plasma exchange. The patients requiring 
hemodialysis were recorded. Permanent organ damage was 
recorded at the last visit.

Statistical Analysis
Categorical data were summarized as percentages; significant 
differences or associations were analyzed using the chi-squared 
test. Continuous variables were presented as mean±standard 
deviation (SD) or median and interquartile range (IQR), depend-
ing on normality demonstrated by the Kolmogorov-Smirnov 
normality test. Associations were analyzed using the indepen-
dent sample t-test or Mann-Whitney U test, when appropriate. 
We used the Kaplan-Meier method to analyze survival and to 
compare the differences in the survival between clinical vari-
ables, estimating the statistical significance using the log-rank 
method of Mantel-Haenszel. For mortality analyses, indepen-
dent variables that appeared to have statistical significance in 
the univariate analysis were included in a multivariate logistic 
regression model using a backward stepwise method. The odds 
ratios (OR) and their 95% confidence interval (CI) obtained in 

the adjusted regression analysis were calculated. All the tests 
were performed using the Statistical Package for the Social Sci-
ences for Windows version 17.0 software (SPSS Inc.; Chicago, IL, 
USA). A p value <0.05 was considered statistically significant.

This study was approved by the Ethics Committee of Cerrah-
paşa School of Medicine, İstanbul University-Cerrahpaşa, (Ap-
proval Date: September 04, 2012; Approval Number: 26694). 
The study was in adherence with the Helsinki Declaration of 
1975 (as revised in 1983). Informed consent was obtained from 
the patients who participated in this study.

RESULTS
A total of 53 patients (60.4% men) were included in this study. 
The mean age of the patients at diagnosis was 47.1±16.3 years, 
and 17% of patients were older than 65 years at disease onset. 
The median time from the first symptoms to diagnosis was 3.5 
(IQR, 1-12) months. The median baseline SCr level was 1 (IQR, 
0.76-2.95) mg/dL and the median baseline eGFR level was 84.7 
(IQR, 15.9-103.4) mL/min/1.73m2. ESR and CRP values were in-
creased in more than 75% of the patients at diagnosis. ANCA 
was detected in 49 patients (92.5%) at diagnosis of which 43 
patients (81.1%) had a c-ANCA, whereas 8 (17.8%) had a p-AN-
CA pattern. ANCA negativity occurred in 7.5% of the patients. 
Anti-MPO antibodies on ELISA were present in 12 of the 46 pa-
tients (26.1%), whereas anti-PR3 antibodies were present in 30 
of the 44 patients (68.2%). The baseline demographic, clinical, 
and laboratory data are summarized in Table 1.

A total of 40 patients (75.5%) were classified as having “or-
gan-threatening/life-threatening disease” and 13 patients 
(24.5%) as having “non-organ threatening disease.” Nonspecific 
symptoms such as fever, fatigue, and weight loss were present 
in over 50% of the patients. Pulmonary involvement was pres-
ent in 39/53 (73.6%) of the patients, most commonly present-
ing with nodules/cavities (29/39, 74.3%) and frosted glass areas 
(10/39, 25.6%). Two patients had alveolar hemorrhage, and 1 
patient had an endobronchial lesion. Ear-nose-throat (ENT) 
involvement manifesting as sinusitis, hearing loss, or bloody 
nasal crusts was found in 33/53 (62.3%) patients. Renal involve-
ment was detected in 33/52 (63.5%) patients, hematuria (26/33, 
78.8%) and proteinuria (20/33, 60.6%) being the most common 
findings. Renal failure (SCr level ≥1.4) at diagnosis was present 
in 18/53 (33.9%) patients. Ophtalmic involvement described 
as conjunctivitis, episcleritis, uveitis, scleritis, or retro-orbital 
mass was detected in 15/53 (28.3%) patients. Skin involvement 
manifesting as purpura, rash, or nodules was found in 14/53 
(26.4%) patients. Neurological involvement was seen in only 5 
(9.4%) patients.

The diagnosis of GPA vasculitis was supported by histopathol-
ogy in 33 (62.3%) patients on the basis of the biopsy samples 
obtained from mainly the kidney, cutaneous lesions, and lung. 
Of these, 2 biopsies were classified as crescentic, 3 as sclerot-
ic, and 1 as mixed AAV glomerulonephritis. Two renal biopsy 
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findings could not be obtained from the medical records. In the 
remaining patients, the diagnosis was made according to the 
clinical evaluation in conjunction with a positive ANCA-test.

In Table 2, we compare the clinical characteristics between pa-
tients with and without renal involvement. The patients with re-
nal involvement had less ENT involvement (p=0.002) and lower 
baseline Htc levels (p=0.001). Patient survival was significantly 
lower in patients with GPA and with renal involvement than in 
patients with GPA and without renal involvement (39 [17-87] 
months versus 105 [39-129] months, p=0.008). ANCA positiv-
ity was detected in 30/33 (90.9%) patients with renal involve-
ment, 26/33 (78.8%) had c-ANCA pattern, and 5/28 (17.9%) had 
p-ANCA, whereas ANCA was detected in 18/19 (94.7%) without 
renal involvement, 16/19 (82.2%) had c-ANCA pattern and 3/17 

(17.6%) had p-ANCA pattern. Renal involvement was seen in 3 
patients without ANCA positivity.

The median follow-up time in our center was 26 (IQR, 10-82) 
months. IV MP (3-5 consecutive pulses) was administered to 
41 (77.4%) patients with severe disease. For induction thera-
py, 48 (90.6%) patients received CYC (oral daily 4/48), 3 (5.7%) 
received MTX, and 2 (3.8%) received RTX. Maintenance therapy 
primarily included AZA in 27 (50.9%) patients, MTX in 7 (13.2%) 
patients, and MMF in 2 (3.8%) patients. RTX was additionally 
used as a secondary agent in 14 (26.4%) patients of remission 
induction after they did not respond or had relapse with CYC or 
for remission maintenance. The median cumulative CYC dose 
per patient was 6 (IQR, 3-12.8) g. Only 3 patients received a cu-
mulative dose of CYC of more than 50 g.

At the last visit, 20 (37.7%) patients achieved complete remis-
sion, 24 (45.3%) had partial remission, and 9 (17%) had relaps-
es. During the disease course, 18 (34%) patients experienced 
1 or more disease relapses with a mean rate of 1.3±0.7. Skin 
and lung involvement were mostly seen in the patients with 
relapses compared with the patients without relapses (p=0.03 
and p=0.02, respectively). The patients with relapses received 
RTX more than the patients without relapses (66.7% vs. 22.2%, 
p=0.004) (excluding the patients who were followed up before 
2008). There were no significant differences in other demo-
graphic, clinical, and laboratory data between the patients with 
and without relapses (data not shown).

Plasma-exchange therapy was administered to 5 patients with 
RPGN, 1 with accompanying alveolar hemorrhage.

Major infections were documented in 9 patients: cytomegalo-
virus pneumonia in 2 patients, Pseudomonas aeruginosa pneu-
monia in 2, fungal pneumonia in 1, liver hydatid cyst in 1, skin 
tuberculosis in 1, tuberculosis menengitis in 1, and spondylo-
discitis in 1.

In this study, we observed renal cell carcinoma in 1 patient who 
received a total of 6 g CYC dosage, and he achieved remission 
after surgery.

Permanent organ damage occurred in several patients. Organ 
damage manifested mainly as dyspnea (75.5%), cutaneous ul-
cers (25%), cosmetic and functional nasal deformities (13.2%), 
and hearing loss (7.5%).

Renal Survival
A total of 11 patients (20.8%) required hemodialysis until the 
censoring date; 1 of them had temporary hemodialysis, and an-
other had preemptive renal transplantation. The median time 
for permanent RRT onset was 8 (IQR, 1-28) months.

The median renal survival time after diagnosis was 39 (IQR, 13-
101.5) months. The 1-year, 5-year, and 10-year death-censored 
renal survival rates were 93.3%, 81.4%, and 63.4%, respectively 

Table 1. Demographic, clinical, and laboratory data at baseline in 
study patients

Variable Results

Age at diagnosis, years 47.1±16.3

Men, n (%) 32 (60.4)

Time from first symptoms to diagnosis, 
months 

3.5 (1-12)

Smokers, n (%) 21 (39.6)

Leukocytes, ×109/L 9.6±4.1

Hematocrit, % 35.6±6.0

Serum creatinine, mg/dL 1.0 (0.76-2.95)

Serum albumin, g/L (n=46) 3.2±0.7

eGFR, mL/min/1.73 m2 84.7 (15.9-103.4)

Proteinuria, mg/day 270 (103.5-1,540.8)

Erythrocyte sedimentation rate, mm/h 
(n=50)

66.5±34.4

C-reactive protein, mg/dL (n=52) 43.8 (5.8-100.1)

Positive, n (%) (n=49)

c-ANCA, n (%) 43 (81.1)

p-ANCA, n (%) 8 (17.4)

Anti-MPO positivity, n (%) (n=46) 12 (26.1)

Anti-PR3 positivity, n (%) (n=44) 30 (68.2)

ANCA negativity, n (%) 4 (7.5)

eGFR: estimated glomerular filtration rate; c-ANCA: cytoplasmic antineutrophil 
cytoplasm antibody; p-ANCA: perinuclear antineutrophil cytoplasm antibody; 
MPO: myeloperoxidase; PR3: proteinase 3
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(Figure 1); the 1-year, 5-year, and 10-year non-death-censored 
renal survival rates were 79.9%, 66.1%, and 46.4%, respectively 
(Figure 2).

Patient Survival
The median patient survival was 51 (IQR, 20-109.5) months. 
There were 15 deaths (28.3%) during this study. Three patients 
were lost to follow-up after a mean duration of 8.1±3.6 months 
after diagnosis, 1 was in complete remission, and 2 patients were 
in partial remission at the time of their last clinical visit. A total of 
11 patients died within 1 year. No deaths were observed during 
complete remission periods. Eleven patients died during the par-
tial remission period and 4 during relapses. The cause of death 
included pneumonia (n=3), cerebrovascular diseases (n=3), pul-
monary thromboembolism (n=1), alveolar hemorrhage (n=1), 
and unknown (n=7). The 1-year, 5-year, and 10-year patient sur-
vival rates were 86%, 73.1%, and 61.9%, respectively (Figure 3).

Factors associated with death in the univariate analysis and 
multivariate analysis are listed in Table 3. Univariate analysis 

showed the following baseline variables as predictors of poor 
prognosis: age ≥65 years and SCr level ≥1.4 mg/dL. Age ≥65 
years and SCr level ≥1.4 mg/dL were retained as the indepen-
dent predictors of mortality ([OR=0.147, 95% CI: 0.023-0.960, 
p=0.045] and [OR=0.213, 95% CI: 0.051-0.863, p=0.033], respec-
tively) in the multivariate analysis. Figure 4 shows the long-term 
survival analyses according to the presence of baseline SCr lev-
el ≥1.4 mg/dL.

DISCUSSION
We determined the clinical characteristics of patients with GPA 
focusing on the renal involvement and renal survival on the 
basis of a cohort from Turkey. Different studies in the literature 
have different follow-up periods and study populations, result-
ing in some clinical discrepancy among them.

GPA seems to affect a relatively younger population in Turkey 
compared with other cohorts (2, 20-24). The male predilection 
has been reported to be similar to other large cohorts (2, 20-22, 
24). In contrast, some cohorts have reported a female predomi-

Table 2. Comparison of clinical characteristics of patients with GPA with and without renal involvement

Variable 
GPA with renal 

involvement** (n=33)
GPA without renal 

involvement** (n=19) p

Age, years* 50 (32-62.5) 44 (30-60) 0.842

Male, n (%)  20 (60.6) 12 (63.2) 0.855

Pulmonary involvement, n (%) 27 (81.8) 11 (57.9) 0.061

ENT involvement, n (%) 15 (45) 17 (89.5) 0.002

Hematocrit, %* 33.5 (28.1-38.6) 38.9 (36.3-42.6) 0.001

Serum albumin, g/L* (n=45) 3.1 (2.7-3.7) 3.3 (2.9-4) 0.096

Erythrocyte sedimentation rate, mm/h* (n=49) 66.5 (46.8-100.5) 52 (25-82) 0.119

CRP, mg/dL* (n=51) 46 (7-115.5) 20 (3.3-90) 0.173

ANCA positivity, n (%)* 30 (90.9) 18 (94.7) 0.618

Positive, n (%) (n=45)

c-ANCA, n (%)* 26 (78.8) 16 (84.2) 0.633

p-ANCA, n (%)* 5 (17.9) 3 (17.6) 0.986

PR-3 level, IU/mL* (n=43) 20.7 (4.2-94) 6.8 (3.3-47.2) 0.243

MPO level, IU/mL* (n=45) 1.7 (0.6-2.9) 1.6 (0.3-9.1) 0.943

Mortality, n (%) (n=49) 11 (35.5) 3 (16.7) 0.160

Patient survival, months (n=49) 39 (17-87) 105 (39-129) 0.008

*Data were obtained at diagnosis 
**In 1 patient, renal involvement could not be evaluated because of missing data
GPA: granulomatosis with polyangiitis; ENT: ear-nose-throat; c-ANCA: cytoplasmic antineutrophil cytoplasm antibody; p-ANCA: perinuclear antineutrophil cytoplasm 
antibody; MPO: myeloperoxidase; PR3: proteinase 3; CRP: C-reactive protein
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nance (23, 25, 26). In our study, 40 patients (75.5%) were classi-
fied as having “organ-threatening/life-threatening disease” and 
13 patients (24.5%) as having “non-organ threatening disease.” 
This is similar to the patient population of Wegener’s Granulo-
matosis Etanercept Trial classified as limited or severe (27).

As already described, the most common symptoms were non-
specific (fever, fatigue, joint pain, and weight loss) (20-25). Or-
gan involvements were pulmonary, renal, and ENT in our study. 
The positivity rate for c-ANCA in our data was identical to that 
of other studies (21, 24, 26-28), and p-ANCA positivity rate was 
similar to that of some studies (20, 22, 25) and ranged between 
12% and 17.5%. ANCA was negative in 7.5% of the patients with 
GPA. This emphasizes the importance of histopathology and 
clinical evaluation in GPA diagnosis. In this study, diagnosis of 

vasculitis was supported by the histopathological findings in 
62.3% of the cases. This percentage was less than that seen in 
other cohorts (20, 29) but higher than that in the study by Orden 
et al. (21). 

The renal outcome in patients with GPA changes according to the 
clinical characteristics of the study populations and the different 
criteria defining the renal involvement in different nephrology 
units. Renal involvement was observed in 63.5% of our patients 
with GPA. Studies comparing the patients with GPA with and 
without renal involvement have been rarely reported (5, 30). 
Comparison of findings in patients with GPA with renal involve-
ment in this study with those in other studies is shown in Table 4.

Figure 1. Death-censored renal survival analyses

Figure 2. Non-death-censored renal survival analyses Figure 4. Long-term patient survival analyses for patients with granulomato-
sis with polyangiitis on the basis of baseline serum creatinine level ≥1.4 mg/
dL (p=0.001)

Figure 3. Patient survival analyses
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Although SCr level at presentation in our series was lower than 
in the series reported by Rathi et al. (5), chronic RRT rates were 
higher in our series. It could be owing to the biopsy rates; 25 pa-
tients with AAV (49%) reported by Rathi et al. (5) versus 24.2% of 
patients in our series. In addition, the patients in our series were 
relatively older than the patients reported by Rathi et al. (5).

An interesting finding of our study was that ENT involvement 
was shown to be more common in patients with GPA without 
renal involvement than in patients with renal involvement. This 
finding was observed in all the patients with AAV by Rathi et al. 
(70.7% vs. 49%, p=0.036) (5).

In our cohort, 20.8% of the patients developed ESRD at the end 
of the follow-up (median, 51 months). Holle et al. (29) showed 

that dialysis-dependent ESRD rate dropped from 10.3% in their 
earliest cohort (1966-1993 to 1997) to 4.1% in their second 
(1994-1998 to 2005) and to 1.2% in their third cohort (1999-2002 
to 2005). Orden et al. (21) found the frequency of dialysis as 
10.8% among their patients with severe GPA. Koldingsnes et al. 
(9) found ESRD in 10 (17.9%) patients, and renal survival rates 
for 1, 5, and 10 years were 93%, 86%, and 77%, respectively af-
ter 4.5 years.

The overall mortality rate in our cohort was 28.3%, compara-
ble to that observed in the largest series of patients with GPA 
in other countries. Despite current treatment modalities, the 
patients with GPA have a higher mortality risk especially in the 
first year of their disease owing to infection, active vasculitis, 
and renal failure (2, 24, 25). In our study, 73.3% of the deaths 

Table 3. Factors related to mortality in patients with GPA according to univariate and multivariate analyses

Factor

Univariate analysis Multivariate analysis

OR 95% CI p OR 95% CI p

Age ≥65 years* 13.4 1.3-135.4 0.028 0.147 0.023-0.960 0.045

Smokers 5.4 0.8-36.7 0.088

Renal involvement 0.4 0.02-6.2 0.498

ENT involvement 0.7 0.1-5.7 0.744

SCr ≥1.4* 30.9 1.2-787.7 0.038 0.213 0.051-0.883 0.033

Htc <30%* 1.6 0.2-16.5 0.688

Proteinuria ≥500 mg/day* 2.1 0.3-17.1 0.487

ANCA positivity* 0.2 0.01-3.9 0.282

Need for RRT 0.157 0.01-2.2 0.166

*Data obtained at diagnosis
GPA: granulomatosis with polyangiitis; ENT: ear-nose-throat; SCr: serum creatinine; Htc: hematocrit; ANCA: antineutrophil cytoplasm antibody; RRT: renal replacement 
therapy; OR: odds ratio; CI: confidence interval

Table 4. Comparison of findings in patients with GPA with renal involvement in this study with other studies

Characteristics
Rathi et al. (5) 

(n=35)
Caravaca-Fontán et al. 

(30) (n=25)
Patients with GPA patients with renal 

involvement in this study (n=33)

Age at diagnosis, years (mean±SD or median [IQR]) 42.7±15.2 58 (15) 50 (32-62.5)

M:F 1.3:1 1.7:1 1.5:1

SCr at presentation (mg/dL) (mean±SD or median [IQR]) 3.5±3 6.2 (3.5) 1.69 (0.9-5.6)

Positive ANCA, % 91.4 100 90.9

Renal outcome, chronic RRT, % 2.9 NA 35.5*

Mortality, % 22.9 NA 35.5*

Patient survival (months) (mean±SD or median [IQR]) 35.3±12.5 NA 39 (17-87)

*2 patients were lost to follow-up
GPA: granulomatosis with polyangiitis; M: male; F: female; SCr: serum creatinine; IQR: interquartile range; SD: standard deviation; ANCA: antineutrophil cytoplasm 
antibody; RRT: renal replacement therapy; NA: not available

Turk J Nephrol 2020; 29(4): 279-88 Arslan et al. Patients with Granulomatosis with Polyangiitis

285



Ta
bl

e 
5.

 C
om

pa
ris

on
 o

f c
lin

ic
al

 fe
at

ur
es

 a
nd

 o
ut

co
m

es
 o

f p
at

ie
nt

s w
ith

 G
PA

 in
 th

is
 st

ud
y 

w
ith

 th
at

 o
f p

at
ie

nt
s i

n 
ot

he
r c

oh
or

ts
 p

ub
lis

he
d 

aft
er

 2
01

0

Au
th

or
s/

Co
un

tr
y/

Nu
m

be
r 

of
 p

at
ie

nt
s/

Ye
ar

s 
da

ta
 o

bt
ai

ne
d

de
 S

ou
za

 e
t 

al
. (

Br
az

ili
an

) 
(n

=1
34

)  
19

99
-2

00
9

Su
gi

ya
m

a 
et

 
al

. (
Ja

pa
n)

 
(n

=2
41

) 
20

06
-2

00
8

O
rd

en
 e

t a
l. 

(A
rg

en
tin

a)
 

(n
=3

7)
  

19
94

-2
01

1

Ca
ta

no
so

 
et

 a
l. 

(It
al

y)
 

(n
=1

8)
  

19
95

-2
00

9

W
al

la
ce

 e
t a

l. 
(U

K)
 (n

=4
65

) 
19

92
-2

01
3

Fa
ur

sc
ha

ou
 

et
 a

l. 
(D

en
m

ar
k)

 
(n

=3
08

) 
19

94
-2

01
0

So
la

ns
-

La
qu

e 
et

 
al

. (
Sp

ai
n)

 
(n

=1
84

) 
19

90
-2

01
4

Sh
ar

m
a 

et
 

al
. (

In
di

a)
 

(n
=1

05
) 

20
05

-2
01

6

W
ój

ci
k 

et
 

al
. (

Po
la

nd
) 

(n
=4

17
) 

19
90

-2
01

6

Tu
rk

ey
 

(n
=5

3)
 

20
00

-2
01

4

Pu
bl

ic
at

io
n 

ye
ar

/
re

fe
re

nc
e 

no
20

10
/2

5
20

13
/2

2
20

13
/2

1
20

14
/2

4
20

15
/2

20
15

/2
3

20
17

/2
0

20
17

/2
6

20
19

/3
3

Ag
e 

at
 d

ia
gn

os
is

, 
ye

ar
s (

m
ea

n±
SD

 
or

 m
ed

ia
n 

[IQ
R]

)

43
.4

±1
5.

5
58

.4
±1

.1
48

.5
±1

2
58

.8
±2

0.
2

60
.3

±1
4.

6
56

 (7
0)

49
.9

±1
6.

3
40

 (2
3.

5)
51

.4
 (6

7)
47

.1
±1

6.
3

M
en

, %
47

.8
58

51
.3

61
52

.7
49

.3
51

.1
42

.9
50

.4
60

.4

SC
r a

t 
pr

es
en

ta
tio

n 
(m

g/
dL

)

2.
7 

(3
.3

)
1.

6±
0.

2
NA

NA
NA

NA
1.

7±
1.

9
NA

NA
1 

(2
.2

)

Po
si

tiv
e 

AN
CA

, 
n 

(%
)

c-
AN

CA
, n

 (%
)

61
.9

73
86

.5
78

.6
NA

NA
73

.9
81

.9
85

.6
81

.1

p-
AN

CA
, n

 (%
)

12
.9

17
.4

5.
4

21
.4

NA
NA

14
.7

6.
7

4.
7

15
.1

Lu
ng

 in
vo

lv
em

en
t

77
.6

78
81

.1
55

.6
NA

NA
62

.5
67

.6
75

.5
73

.6

Re
na

l 
in

vo
lv

em
en

t
75

.4
60

.6
81

.1
55

.6
NA

NA
56

51
.4

60
.4

63
.5

EN
T 

in
vo

lv
em

en
t

85
.8

86
.7

48
.6

55
.6

NA
NA

72
.3

79
75

.5
62

.3

O
ph

th
al

m
ic

 
in

vo
lv

em
en

t
35

.8
46

.1
27

.0
NA

NA
NA

23
.9

40
.9

27
.3

28
.3

Ne
ed

 fo
r 

pe
rm

an
en

t R
RT

, 
n 

(%
)*

19
.4

NA
10

.8
NA

NA
NA

NA
NA

13
.2

20
.8

M
or

ta
lit

y,
 n

 (%
)*

21
.6

NA
37

.8
27

.7
21

.7
25

.9
22

.3
17

.4
10

.1
28

.3

Pa
tie

nt
 su

rv
iv

al
, 

m
on

th
s (

m
ed

ia
n 

[IQ
R]

)*

NA
NA

NA
22

 (N
A)

NA
NA

73
 (1

35
)

NA
NA

51
 (8

9.
5)

*3
 p

at
ie

nt
s w

er
e 

lo
st

 to
 fo

llo
w

-u
p

GP
A:

 g
ra

nu
lo

m
at

os
is

 w
ith

 p
ol

ya
ng

iit
is

; c
-A

NC
A:

 c
yt

op
la

sm
ic

 a
nt

in
eu

tr
op

hi
l c

yt
op

la
sm

 a
nt

ib
od

y;
 E

NT
: e

ar
-n

os
e-

th
ro

at
; p

-A
NC

A:
 p

er
in

uc
le

ar
 a

nt
in

eu
tr

op
hi

l c
yt

op
la

sm
 a

nt
ib

od
y;

 S
Cr

: s
er

um
 cr

ea
tin

in
e;

 IQ
R:

 in
te

rq
ua

rt
ile

 
ra

ng
e;

 R
RT

: r
en

al
 re

pl
ac

em
en

t t
he

ra
py

; N
A:

 n
ot

 a
va

ila
bl

e;
 S

D:
 st

an
da

rd
 d

ev
ia

tio
n

Turk J Nephrol 2020; 29(4): 279-88Arslan et al. Patients with Granulomatosis with Polyangiitis

286



occurred during the first year. Increased mortality has been re-
ported as an association with older age (>50 years) (7, 9, 10, 24), 
kidney involvement (with impaired renal function) (7-10, 28, 31, 
32), and pulmonary manifestations at diagnosis (7). In contrast, 
Wallace et al. (2) did not find any significant difference between 
patients older and younger than 65 years of age and between 
male and female patients. Koldingsnes and Nossent (9) found 
that increased age, dialysis dependence, and organ damage at 
baseline were the most important predictors of reduced patient 
survival. The Polish vasculitis registry also found death-related 
factors as age at diagnosis over 65 years, chronic RRT, and lower 
respiratory tract involvement in patients with GPA (33). Patient 
survival in our study tended to be lower than that in previous 
studies, which reported a survival between 85% and 97% at 
1 year, 69% and 91% at 5 years, and 68% and 88% at 10 years 
(9, 12, 21, 24, 34, 35). We found that clinical variables with the 
greatest impact in mortality were SCr level at diagnosis ≥1.4 
mg/dL and age at diagnosis ≥65 years. The clinical features and 
outcomes of our patients and those of European and American 
cohorts published after 2010 are compared and reviewed in Ta-
ble 5.

This study has limitations. First, casual relationships could not 
be established because this was a retrospective study. Second, 
the study was conducted in a single center; therefore, the num-
ber of patients was relatively small. Third, the medical records 
were reevaluated, and all the patients, except 3 of them, were 
contacted by telephone to confirm the prognosis. We could not 
obtain reliable data on the causes of death in 7 of our patients.

CONCLUSION
The prognosis of GPA is associated with high mortality or de-
velopment of end-stage renal failure. The survival of patients 
with GPA is closely associated with age and renal function at 
admission. We believe that the delay in diagnosis could have 
influenced the development of irreversible kidney damage, 
which in turn was one of the significant mortality determinants. 
Therefore, early referral to nephrology from other departments 
is important. Larger series and prospective studies are needed 
to show the impact of renal involvement and early referral to 
nephrologists on the prognosis of patients with GPA.
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