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ABSTRACT

Objective: Advanced age, need for dialysis and high creatinine values at the time of admission, anti-glomerular basement 
membrane antibody positivity, pulmonary hemorrhage, and fibrous crescents on pathology are known poor prognostic 
factors in rapidly progressive glomerulonephritis. Our study aimed to determine the clinical, laboratory, and pathologi-
cal factors affecting the kidney prognosis in the progression to end-stage kidney failure disease in our rapidly progressive 
glomerulonephritis patients.
Methods: This study was made with 52 patients diagnosed with type 1 and type 3 rapidly progressive glomerulonephritis. 
The study continued with 37 eligible patients.
Results: The patients’ mean age was 52.3 ± 11.06 and 22 (59.4%) were male. In 6 patients (16.2%), anti-glomerular base-
ment membrane positivity, in 11 patients (29.7%), cytoplasmic anti-neutrophilic cytoplasmic antibody positivity, and in 
20 patients (54.1%), perinuclear anti-neutrophilic cytoplasmic antibody positivity was detected. Parathyroid hormone 
value was higher in the perinuclear anti-neutrophilic cytoplasmic antibody-positive group at the time of biopsy (P = .005). 
Serum sodium levels were lower at the biopsy time in the patient group with a crescent rate above 65% (P = .014). Patients 
with end-stage kidney failure disease were younger, and their serum sodium levels expressively were lower at the biopsy 
time (P = .006, P = .02 respectively). When the risk factors affecting end-stage kidney failure disease were examined in multi-
variate regression analysis, it was observed that while sodium and parathyroid hormone values were not risk factors at the 
time of biopsy, age (P = .048) and time until diagnosis were risk factors (P = .048).
Conclusion: In our study, the risk factors affecting end-stage kidney failure disease progression in rapidly progressive glo-
merulonephritis patients were age and the time until diagnosis. Kidney biopsy is essential for the kidney prognosis for 
rapid diagnosis, especially in young patients with suspected rapidly progressive glomerulonephritis.
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INTRODUCTION
Rapidly progressive glomerulonephritis (RPGN) is a rare, 
life-threatening condition that causes progressive kid-
ney function loss within days, weeks, or months due to 
severe glomerular damage.1

Clinically, it is a picture in which loss of kidney functions 
are observed together with acute nephritic syndrome 
features such as microscopic or macroscopic hema-
turia, erythrocyte casts in the urine, and proteinuria. 

Regardless of the cause, the classical histopathological 
lesion accompanying the clinical syndrome is excessive 
extracapillary proliferation, called crescent formation, 
affecting more than 50% of the glomeruli. The classifi-
cation of crescentic glomerulonephritis can be grouped 
under 3 main headings: anti-glomerular basement anti-
body (anti-GBM) disease (type 1), immune complexes 
mediated type (type 2), little or no immune depos-
its “pauci immune” type (type 3).2 If treatment is not 
started early, cellular crescents rapidly transform into 
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fibrous crescents and collapse occurs in the glomerular capil-
lary system.3,4

Although RPGN is rapidly treated in nephrology, it is a group 
of diseases that can have a poor prognosis according to their 
types. The known poor prognostic factors are elderly patients, 
dialysis need at the time of admission, high creatinine value, 
anti-GBM antibody positivity, pulmonary hemorrhage, and 
fibrous crescents in pathology.5,6

In this study, we evaluated 37 patients diagnosed with type 
1 and type 3 RPGN with at least 1-year follow-up results. Our 
study aimed to determine the clinical, laboratory, and patho-
logical risk factors affecting the renal prognosis in our RPGN 
patients with crescentic glomerulonephritis who were followed 
up in our clinic.

METHODS
In the study, the files of 52 patients diagnosed with type 1 and 
type 3 RPGN by kidney biopsy between 2012 and 2018 in the 
Nephrology Clinic of Ankara Dışkapı Yıldırım Beyazıt Training 
and Research Hospital were retrospectively analyzed. Patients 
between the ages of 18-70 and followed up for at least 1 year 
were included as inclusion criteria. In our study, exclusion cri-
teria were those without active outpatient follow-up, serologi-
cally negative type 3 RPGN, and type 2 RPGN patients. Since the 
number of serologically negative type 3 RPGN and type 2 RPGN 
patients with follow-up was low, they were not included in our 
study. The study continued with 37 eligible patients. All patients 
were included in the study after signing informed consent forms. 
The study was performed under the Declaration of Helsinki. 
The study design was approved by the local ethical committee  
(date: November 12, 2018; reference number: 56/19).

Treatment Protocol
All patients were treated with standard immunosuppressive 
treatment protocols by the Kidney Disease: Improving Global 
Outcomes 2012 glomerulonephritis guideline and the European 

Vasculitis Society (EUVAS) by evaluating current laboratory 
results with clinical, physical examination, and pathology find-
ings.7,8 Pulse steroids (maximum cumulative dose 1-3 g) were 
given to all cases for 3 days. The steroid dose was reduced to 
5 mg at 6 months in maintenance therapy. Steroid dosage in 
the next period varied according to guidelines and physicians 
who followed. In addition to steroids, cyclophosphamide (0.75 
g/m2 intravenously) was given every 3-4 weeks, the dose was 
decreased to 0.5 g/m2 if the age was >60 years or GFR was <20 
mL/min per 1.73 m2. In this study, plasmapheresis was per-
formed on an average of 7-10 times at a dose of 60 mL/kg/ses-
sion. The replacement fluid was given to the patients as fresh 
frozen plasma, considering bleeding risk.

Pulmonary involvement is determined by clinical and radiologi-
cal evaluation; severe pulmonary involvement was considered 
as cases with severe hemoptysis and oxygen saturation below 
85% under oxygen therapy.

Assessment of disease activity was performed using the 
Birmingham Vasculitis Activity Scoring (BVAS), a comprehen-
sive scoring system that includes a 9-part organ and system 
query. Clinical remission as per the European League Against 
Rheumatism/EUVAS is stated to be 0 for the BVAS.8 After 
3 doses of cyclophosphamide were given in the treatment, 
cyclophosphamide was completed to 6 doses depending on 
whether the patient was dialysis-dependent or not and extra-
renal findings. Cyclophosphamide was given once a month 
until remission was achieved in 6-12 courses. In our study, we 
did not have any patients receiving rituximab. Maintenance 
treatment was based on azathioprine combined with low-
dose corticosteroid (CS).

c-ANCA,  p-ANCA and Anti - GBM Measurement
The enzyme-linked immunosorbent assay and immunofluores-
cence assay methods were used to measure the cytoplasmic 
anti-neutrophilic cytoplasmic antibody (c-ANCA), perinuclear 
anti-neutrophilic cytoplasmic antibody (p-ANCA), and anti-
GBM values of the patients in this study.

Statistical Analysis
In statistical analysis, categorical variables were given as num-
bers and percentages. Descriptive statistics mean ± standard 
deviation and median (min-max value) were used depending 
on the variables’ normal distribution state. Normal distribution 
was evaluated with Kolmogorov–Smirnov/Shapiro–Wilk tests. 
Chi-square tests were used for the comparison of categorical 
variables between groups. Student’s t-test or Mann–Whitney 
U test was used for the comparison of data sets. The receiver 
operating characteristic curve analysis was used to calculate 
the threshold values for serum creatinine levels and the num-
ber of crescentic glomeruli.

Binary logistic regression analysis was used to determine the 
end-stage kidney failure disease (ESKD) state’s independent 

MAIN POINTS

•	 The classification of crescentic glomerulonephritis can be 
grouped under 3 main headings: anti-glomerular basement 
antibody (anti-GBM) disease (type 1), immune complexes 
mediated type (type 2), little or no immune deposits“pauci 
immune” type (type 3).

•	 Advanced age, need for dialysis and high creatinine values at 
the time of admission, anti-glomerular basement membrane 
antibody positivity, pulmonary hemorrhage, and fibrous 
crescents on pathology are known poor prognostic factors in 
rapidly progressive glomerulonephritis.

•	 Plasmapheresis should be added to the treatment of RPGN 
patients with severe renal insufficiency (need for dialysis or 
rapid creatinine increase), pulmonary hemorrhage due to 
vasculitis or ANCA and anti-GBM positivity.
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risk factors. Clinically relevant variables and/or variables with 
P < .05 as determined in univariate analyses were entered into 
binary logistic regression analysis after excluding multicollinear 
variables. The odds ratios with corresponding 95% CIs were 
used to show the factors affecting the outcomes. P < .05 was 
accepted to be statistically significant. SPSS software 22.0 (IBM 
Corp., Armonk, NY, USA) was used for analysis.

RESULTS
In the study, 37 patients diagnosed with type 1 and type 3 RPGN 
were included. The patients’ mean age was 52.3 ± 11.06 years 
and 22 (59.4%) were male. The mean follow-up time of the 
patients was 32.6 ± 12.8 months. When the serological evalu-
ation was performed, anti-GBM positivity was detected in 6 
(16.2%) of our patients, c-ANCA positivity in 11 (29.7%), and 
p-ANCA positivity in 20 (54.1%) of our patients. When we divided 
the patients into 3 groups according to antibody positivity by 
looking at their serology and when the demographic, clinical, 
and pathological data were evaluated (Table 1), anti-GBM was 
more common in women (66.7%), c- ANCA was more common 
in men (90.9%), and p-ANCA was seen equally in 2 genders (P 
= .031). In the anti-GBM positive group, the rate of hemoptysis 
was the highest (66.7%), the time from the moment of admis-
sion to the hospital to diagnosis was the longest (17 ± 0.6 days), 
and the development of ESKD was the most frequent (100%) (P 
= .022, P = .001, P < .001, respectively). It was observed that the 
rate of dialysis requirement at the time of diagnosis was statisti-
cally significantly higher in the anti -GBM and c-ANCA-positive 
group compared to the p-ANCA-positive group (P = .018). The 
BVAS score used for disease activation was determined as 6.2 
± 2.2 at the time of biopsy. When the laboratory findings at the 
time of biopsy were evaluated among the patient groups, it was 
observed that the parathyroid hormone (PTH) value was higher 
in the p-ANCA-positive patient group (P = .005). Kidney biopsy 
findings of the patients are shown in Table 1 and there was no 
difference between the 3 groups in terms of kidney biopsy find-
ings (P > .05).

The rate of applying plasmapheresis treatment was statistically 
significantly higher in the anti-GBM and c-ANCA-positive groups 
than in the p-ANCA-positive group (P = .013). In our study, 
6 of 25 patients who did not develop ESKD were in remission 
(Table 1, n = 2 c-ANCA, n = 4 p-ANCA).

Through the receiver operating characteristic curve analysis, 
the threshold value of serum creatinine level at admission was 
found to be 6 mg/dL with 75% sensitivity and 68% specificity. 
Seventeen patients had a creatinine value higher than 6 mg/dL, 
and 20 patients had a creatinine value lower than 6 mg/dL 
(Table 2). It was observed that the rate of hemoptysis was higher 
in the patient group with serum creatinine value higher than 
6 mg/dL, the meantime from the moment of admission to 
the hospital to diagnosis was longer, and the rate of dialysis 

needed at the time of diagnosis was higher (P = .001, P = .039, 
and P < .001, respectively). It was observed that the rate of the 
average crescent, plasmapheresis treatment, and ESKD devel-
opment was more frequent in the patient group with serum 
creatinine levels higher than 6 mg/dL (P = .003, P < .001, and 
P = .014, respectively). The p-ANCA positivity frequency was sta-
tistically significantly lower in the group with serum creatinine 
value higher than 6 mg/dL (P = .006).

Using the receiver operating characteristic curve analysis, the 
average crescent rate’s threshold value was 65% with 75% sen-
sitivity and 52% specificity. While the number of patients with a 
crescent rate above 65% was 21, the number of patients below 
65% was 16 (Table 2). It was found that the rate of hemopty-
sis was higher, and the rate of dialysis requirement at the time 
of diagnosis was more frequent in the patient group with a 
crescent rate above 65% (P = .018 and P = .018, respectively). 
It was found that the serum creatinine levels were higher, 
and the serum sodium levels were lower in the patient group 
with a crescent rate above 65% (P = .019 and P = .014, respec-
tively). The frequency of p-ANCA positivity was statistically sig-
nificantly lower in the group with a crescent ratio of over 65% 
(P = .004).

In our study, the mean follow-up period was 32.6 ± 12.8 months 
(Table 1). It was evaluated that 12 of our patients developed 
ESKD and 25 were followed up with treatment. Of the 12 patients, 
6 were anti-GBM positive, 3 were c-ANCA positive, and 3 were 
p-ANCA positive. At the first year, 10 patients were diagnosed 
with ESKD (n = 6 anti-GBM, n = 2 c-ANCA, n = 2 p-ANCA), the 
1-year kidney survival of the patients was 70.3%. In our study, 
5 patients (n = 3 anti-GBM, n = 1 c-ANCA, n = 1 p-ANCA) died dur-
ing the follow-up and 3 anti-GBM patients died in the first year. 
Accordingly, 1-year patient survival in our study was 91.8%.

When our patients were evaluated as 2 separate groups with 
and without ESKD (Table 3), it was found that patients who 
developed ESKD were younger, the time from admission to 
diagnosis was longer, and the rate of dialysis need at the time 
of diagnosis was higher (P = .006, P = .001, and P = .011, respec-
tively). It was observed that the mean hemoglobin and serum 
sodium levels were lower (P = .016 and P = .02, respectively) and 
the mean creatinine values were higher in the patient group 
with ESKD (P = .05). In the group with ESKD, p-ANCA positivity 
frequency was lower, while anti-GBM positivity frequency was 
higher (P = .026 and P < .001, respectively).

As indicated in Table 4, age, time until diagnosis, need for dialy-
sis at diagnosis, creatinine level at the time of biopsy, sodium 
level, and p-ANCA were found to be effective in the evalua-
tion of risk factors affecting ESKD (P = .013, P = .005, P = .018, 
P = .019, P = .033, and P = .019). However, as indicated in Table 5, 
among these risk factors affecting ESKD, only age and time until 
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Table 1.  Clinical and Pathological Evaluation of Patients with Type 1 and Type 3 RPGN

All Patients Anti-GBM c-ANCA p-ANCA P

Demographical data

  Number of patients, n (%) 37 6 11 20

  Mean age (year) 52.3 ± 11.06 49 ± 7.3 50 ± 13.4 58 ± 12.5 .139

  Gender .031

    Male, n (%) 22 (59.4) 2 (33.3) 10 (90.9) 10 (50)

    Female, n (%) 15 (40.6) 4 (66.7) 1 (9.1) 10 (50)

    Mean follow-up time (month) 32.6 ± 12.8 28.3 ± 8.9 36.8 ± 12.5 31.7 ± 13.9 .392

Clinical data

  HT, n (%) 26 (70.2) 3 (50) 6 (54.5) 17 (85) .102

  Hemoptysis, n (%) 15 ( 40.5) 4 (66.7) 7 (63.6) 4 (20) .022

  Oliguria, n (%) 37 (100) 6 (100) 11 (100) 20 (100) -

  Time until diagnosisa (day) 13.6 ± 2.7 17 ± 0.6 13 ± 2.8 13 ± 2.3 .001

  Dialysis need at the time of diagnosis, n (%) 22 (59.4) 6 (100) 8 (72.7) 8 (40) .018

  BVAS score 6.2 ± 2.2 - 6.6 ± 2.6 6.1 ± 2.0 .535

Laboratory results

  Hemoglobin (g/dL) 9.0 ± 1.4 8.7 ± 1.7 9.1 ± 1.4 9.2 ± 1.6 .800

  White Blood Cell (103/µL) 10.9 ± 4.3 9.2 ± 4.3 13.9 ± 4.7 9.7 ± 3.3 .052

  Urea (mg/dL) 152.9 ± 61.8 155 ± 76.6 169 ± 47.3 143 ± 65.3 .535

  Creatinine (mg/dL) 5.5 ± 3.3 8.04 ± 5.29 6.15 ± 3.34 4.55 ± 2.31 .067

  Sodium (mEq/L) 136 ± 4.7 133 ± 4.5 135 ± 5.2 137 ± 4.3 .131

  Potassium (mEq/L) 4.7 ± 0.9 4.8 ± 1.4 4.6 ± 0.6 4.8 ± 1.0 .763

  Calcium (mg/dL) 8.2 ± 1.0 8.1 ± 0,5 8.1 ± 0.5 8.3 ± 1.4 .887

  Phosphorus (mg/dL) 5.1 ± 1.5 5.1 ± 1.9 5.2 ± 1.6 5.2 ± 1.6 .992

  Uric acid (mg/dL) 8.4 ± 2.3 8.2 ± 2.4 9.3 ± 2.7 8.0 ± 2.1 .342

  25-(OH) D3 levels (ng/mL) 11.7 ± 10.3 12.1 ± 8.1 12.9 ± 15.8 10.9 ± 7.3 .807

  PTHb (pg/mL), median (min-max) 120 (28-429) 49 (40-86) 82 (28-142) 150 (35-429) .005

  Serum protein (g/dL) 6.2 ± 0.9 6.3 ± 0.9 6.2 ± 0.9 6.3 ± 1.1 .975

  Albumin (g/dL) 2.9 ± 0.6 3.1 ± 0.7 2.7 ± 0.8 3.1 ± 0.5 .299

  eGFR (mL/min/1.73 m2) CKD-EPI 16.3 ± 15.5 14.6 ± 22.2 15.5 ± 12.6 17.4 ± 15.4 .191

  Proteinuria (g/day) 3.2 ± 5.1 2.6 ± 1.3 5.5 ± 9.0 2.1 ± 1.5 .278

  Sedimentation rate (mm/h), median 
(min-max)

50 (11-883) 47 (38-67) 69 (12-120) 49 (11-883) .708

  CRP (mg/dL), median (min-max) 62.2 (3-461) 60 (3-461) 108 (8-232) 52 (3-145) .346

Kidney biopsy findings

  Mean glomerulus number 16.6 ± 2.7 17.6 ± 3.5 16.9 ± 2.8 16.2 ± 2.4 .491

  Crescentic glomeruli ratio (%) 67.9 ± 13.3 80 ± 15.9 75 ± 15.2 63 ± 12.0 .052

  Fibrocellular crescentic glomeruli ratio (%)c 30.4 ± 13.0 50.8 ± 6.6 28.1 ± 11.0 25.5 ± 9.4 <.001

  Cellular crescentic glomeruli ratio (%)d 37.5 ± 11.2 29.1 ± 10.6 43.6 ± 13.4 36.7 ± 8.3 .030

  Glomerulosclerosis ratio (%) 21.6 ± 19.7 19.3 ± 19.5 13.5 ± 11.6 26.9 ± 22.4 .296

(Continued)
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diagnosis were found to be effective in multivariate regression 
analysis (P = .048 and P = .048).

DISCUSSION
In this study, consistent with the literature, in our 37 patients 
who were followed up for 1 year with a diagnosis of type 1 and 
type 3 RPGN, the most common etiological serological reason 
was ANCA positivity. However, p-ANCA positivity was higher 
than c-ANCA positivity (Table 1).9 Anti-GBM positivity was more 
common in females, c-ANCA positivity was more common 
in males, while p-ANCA positivity was found equally in both 
genders (Table 1). When we look at the literature, we see that 
anti-GBM and p-ANCA positivity is slightly higher in males and 
c-ANCA positivity is equal in both genders.10

Hemoptysis and the need for dialysis at the time of diagno-
sis are very important in the initial treatment selection in 
RPGN.11,12 In this study, hemoptysis and the need for dialysis at 
the time of diagnosis were recorded more frequently in those 
with anti-GBM- and c-ANCA-positive patients. Plasmapheresis 
should be added to the treatment of RPGN patients with severe 
kidney insufficiency (need for dialysis or rapid creatinine 
increase), pulmonary hemorrhage due to vasculitis or ANCA 
and anti-GBM positivity.7,13,14 In our study, 26 patients received 
plasmapheresis treatment. The need for plasmapheresis treat-
ment was higher in the patient group with anti-GBM-positive 
and c-ANCA-positive patients in this study. In recent studies, the 
effect of plasmapheresis on patient survival in ANCA-associated 
vasculitis (AAV) has been questioned. The Plasma Exchange 
and Glucocorticoid Dosing in the Treatment of Anti-Neutrophil 
Cytoplasm Antibody Associated Vasculitis study investigating 
the appropriate treatment options for ANCA-associated vas-
culitis (AAV) is the largest scale, multicenter, and randomized 
controlled study in the literature. Walsh et al15 investigated the 
effects of plasmapheresis primarily on the patient outcomes in 
the cases with severe AAV (severe definition: GFR <50 mL/min 
or diffuse pulmonary hemorrhage). The primary outcomes of 
this study were determined as all-cause mortality or ESKD. As 
a result, it has been shown that plasmapheresis, in addition 

to standard treatment, does not provide additional benefit for 
severe AAV.15

When we look at the time from the moment of presentation to 
the diagnosis of the disease, it was seen that this period was 
longer in the patient group with anti-GBM positivity. Among 
the reasons for the delay in diagnosis, it can be said that kid-
ney biopsy was delayed due to the poor general condition of 
the patients. Serological tests (anti-GBM) may have caused 
delayed kidney biopsy in these patients due to the late results 
in our clinic. Kidney and patient survival times are poor in anti-
GBM disease and aggressive treatment should be given with 
rapid diagnosis.16,17 Patients with serum creatinine <5.7 mg/dL 
(<504 µmol/L) at baseline had 100% 1-year patient survival, 
95% kidney survival, and 94% both patient and kidney sur-
vival at 5 years. In patients with baseline serum creatinine 
>5.7 mg/dL (>504 µmol/L) and not requiring urgent dialysis, 
patient and kidney survival were 83% and 82% at 1 year, 80%, 
and 50% at 5 years, respectively. However, in patients who 
needed dialysis initially, patient and kidney survival decreased 
to 65% and 8% in the first year, and 44% and 13% in the fifth 
year, respectively.18 In this study, the risk of developing ESRD 
was higher in the anti-GBM-positive patient group. In our study, 
12 patients developed ESKD, and all 6 patients with anti-GBM-
positive progressed to ESKD during follow-up.

Parathyroid hormone elevation at the kidney biopsy time was 
significantly higher in the patient group with p-ANCA positiv-
ity (Table 1) in this study. There is no information on this sub-
ject in the literature to date. The fact that there is no difference 
between the 25(OH)D3 level, and calcium and phosphorus 
levels between the groups suggests that the higher PTH in the 
p-ANCA positive group may be due to pathogenesis different 
from calcium–phosphorus metabolism. In our study, as seen in 
Table 1, the rate of glomerulosclerosis was higher in the p-ANCA 
group compared to the other 2 groups, although it was not sig-
nificant. This finding suggests that the cause of high PTH in the 
p-ANCA group may be due to chronic cases that take a long time 
to diagnose.

All Patients Anti-GBM c-ANCA p-ANCA P

Treatment

  Plasmapheresis treatment, n (%) 26 (70.2) 6 (100) 10 (90.9) 10 (50) .013

Clinical outcomes

  Remission, n (%) 6 (16.21) 0 2 (18.2) 4 (20.0) .496

  ESKD, n (%) 12 (100) 6 (100) 3 (27.3) 3 (15.0) <.001
aTime until diagnosis; GBM versus c-ANCA, P = .003; GBM versus p-ANCA, P = .001.
bPTH; p-ANCA versus GBM, .009; p-ANCA versus c-ANCA, P = .014.
cFibrocellular crescentic glomeruli ratio; GBM versus p-ANCA, P < .001; GBM versus c-ANCA, P < .001.
dCellular crescentic glomeruli ratio, c-ANCA versus GBM, P = .029.
RPGN, rapidly progressive glomerulonephritis; GBM, glomerular basement membrane; c-ANCA, cytoplasmic anti-neutrophilic cytoplasmic antibody; p-ANCA, perinuclear 
anti-neutrophilic cytoplasmic antibody; HT, hypertension; BVAS, Birmingham vasculitis activity score; PTH, parathyroid hormone; eGFR, estimation glomerular filtration 
rate; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; CRP, C-reactive protein; ESKD, end-stage kidney disease.
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Table 2.  Comparison of Patients According to Serum Creatinine Values and Crescentic Glomerule Ratios at the Time of Admission

Serum Creatinine Crescent Ratio

≤6.0 mg/dL >6 mg/dL P ≤65 >65 P

Demographical data

  Number of patients, n (%) 20 17 16 21

  Mean age (year) 56 ± 13.9 52 ± 10.9 .333 58 ± 11.8 51 ± 12.5 .075

  Gender .052 .306

    Male, n (%) 9 (45.0) 13 (76.5) 8 (50.0) 14 (66.7)

    Female, n (%) 11 (55.0) 4 (23.5) 8 (50.0) 7 (33.3)

Clinical data

  HT, n (%) 15 (75) 11 (64.7) .495 14 (87.5) 12 (57.1) .495

  Hemoptysis, n (%) 3 (15) 12 (70.6) .001 3 (18.8) 12 (57.1) .018

  Oliguria, n (%) 20 (100) 17 (100) - 16 (100) 21 (100) -

  Time until diagnosis (day) 13 ± 2.4 15 ± 2.8 .039 13 ± 2.3 13 ± 2.9 .135

  Dialysis need at the time of  
diagnosis (%)

6 (30) 16 (94.1) <.001 6 (37.5) 16 (76.2) .018

Laboratory results

  Hemoglobin (g/dL) 9.1 ± 1.6 9.1 ± 1.4 .928 9.3 ± 1.5 8.9 ± 1.5 .443

  White blood cell (103/µL) 10.4 ± 4.1 11.4 ± 4.7 .471 11.0 ± 3.7 10.7 ± 4.8 .861

  Urea (mg/dL) 121 ± 61.2 191 ± 36.5 .001 132 ± 60.6 169 ± 59.3 .07

  Creatinine (mg/dL) 4.1 ± 2.25 6.7 ± 3.72 .019

  Sodium (mEq/L) 137 ± 3.6 134 ± 5.5 .066 138 ± 3.4 134 ± 5.0 .014

  Potassium (mEq/L) 4.7 ± 0.8 4.8 ± 1.1 .880 4.8 ± 0.8 4.7 ± 1.0 .663

  Calcium (mg/dL) 8.3 ± 1.3 8.1 ± 0.6 .582 8.4 ± 1.4 8.1 ± 0.7 .416

  PhosphorS (mg/dL) 5.1 ± 1.5 5.3 ± 1.7 .637 4.8 ± 1.5 5.4 ± 1.7 .294

  Uric acid (mg/dL) 8.1 ± 1.8 8.9 ± 2.8 .258 7.9 ± 1.7 8.9 ± 2.7 .220

  25-(OH) D3 levels (ng/mL) 13.5±12.9 9,6±5,6 .594 14.5±13.2 9.6±7.1 .182

  PTH (pg/mL) 126 (28-429) 86 (35-331) .497 124 (28-429) 101 (40-331) .916

  Total protein (g/dL) 6.3 ± 0.9 6.3 ± 0.9 .915 6.5 ± 1.0 6.1 ± 0.9 .188

  Albumin (g/dL) 3.1 ± 0.6 2.9 ± 0.7 .502 3.2 ± 0.6 2.8 ± 0.7 .062

  eGFR (mL/min/1.73 m2), CKD-EPI 25 ± 17.1 7 ± 2.3 <.001 20 ± 17.1 13 ± 13.9 .055

  Proteinuria (g/day) 3.7 ± 6.8 2.6 ± 1.8 1.00 3.9 ± 7.6 2.6 ± 1.7 .592

  Sedimentation rate (mm/h) 59 (21-883) 49 (11-120) .311 46 (11-104) 51 (11-883) .575

  CRP (mg/dL) 61 (3-461) 65 (3-337) .729 38 (3-120) 86 (3-461) .073

  c ANCA+ n (%) 4 (20) 7 (41.2) .160 2 (12.5) 9 (42.9) .071

  p ANCA+ n (%) 15 (75) 5 (29.4) .006 13 (81.2) 7 (33.3) .004

  Anti-GBM + n (%) 1 (5) 5 (29.4) .075 1 (6.2) 5 (23.8) .206

Kidney biopsy findings

  Mean glomerulus number 16.0 ± 2.6 17.4 ± 2.6 .118 16.1 ± 2.6 17.0 ± 2.7 .377

  Crescentic glomeruli ratio (%) 63 ± 13.1 77 ± 13.6 .003 54.7 ± 3.8 78.1 ± 7.8 <.001

  Fibrocellular crescentic glomeruli 
ratio (%)

24.2 ± 9.9 37.6 ± 12.8 .001 23.1 ± 7.2 35.9 ± 13.9 .001

(Continued)
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In the literature, it has been shown that patients with high ini-
tial creatinine value have a poor prognosis and require dialysis. 
This situation is critical in the initial treatment decision in RPGN 
patients.18,19 In Table 2, we grouped our patients according to 
their serum creatinine value at the time of admission. This 
grouping was made according to this value since the average 
serum creatinine value was calculated as 6 mg/dL in our statis-
tical analysis. In line with the literature18, hemoptysis, need for 
dialysis at the time of diagnosis, crescent rate, and ESKD devel-
opment were higher and the time, until diagnosis was longer 
in the patient group whose initial creatinine value, was higher 
than 6 mg/dL.

In our study, it was determined that the incidence of hemopty-
sis was higher in the patient group with a crescent rate above 
65%; the initial serum creatinine values and the rate of dialy-
sis requirement in this patient group at the time of diagnosis 
were found to be consistent with other studies.20 Differently in 
this study, we found that the initial serum sodium levels were 
lower in the patient group with a crescent rate above 65%. 
Aydın et al21 in the correlation analysis in their study of RPGN 
patients found a significant negative correlation between 
crescent rate and calcium (P < .001) and eGFR (P = .005). In 
this study, the reason for lower calcium and sodium levels in 
patients with more than 65% crescents in kidney biopsy may 
be due to glomerulosclerosis, namely chronic kidney disease, 
which is high in this group.

In our study, we divided our patients into 2 groups as 
ESKD developing and non-developing and analyzed them. 
Table 3 shows that the patients with ESKD were younger. 
When we look at the literature data, we see that advanced 
age is a poor prognostic factor.22 The main reasons for this 
are the death of elderly patients due to comorbid conditions 
until admission to the nephrology service, failure to perform 
the kidney biopsy in consequence of poor general conditions, 
difficulty in diagnosis as a result of kidney failure because of 
drug use, contrast agents and infections, and refusal of kidney 
biopsy in older people. We thought that the other reason might 

be that anti-GBM patients were younger than c-ANCA- and 
p-ANCA-positive patients, although it was not significant as 
seen in Table 1. Considering from the moment of admission to 
the hospital to the diagnosis of the disease, we found that this 
period was longer in the patient group with ESKD. Therefore, 
correction of the factors that delay the diagnosis is vital.23 We 
established that ESKD development incidence was higher in 
patients who needed dialysis at presentation and had high 
serum creatinine values. This situation was also one of the risk 
factors known in the literature.24,25 We found that the serum 
sodium levels were low in the group with ESKD (Table 3). We 
thought that these data are not one of the known risk factors 
for ESKD development, which may be due to hypervolemia 
because of kidney failure. In our study age, time until diagno-
sis, the need for dialysis at the time of diagnosis, creatinine 
level, sodium level, and p-ANCA at the time of biopsy were 
found to be risk factors in univariate regression analysis of risk 
factors that are thought to be risk factors on kidney progno-
sis (Table 4, P = .013, P = .005, P = .018, P = .019, P = .033, and 
P = .019). However, when multivariate regression analysis of 
these risk factors affecting ESKD was performed, it was found 
that only age (P = .048) and time until diagnosis (P = .048) were 
risk factors (Table 5).

In our study, 6 of 25 patients who did not develop ESKD during a 
mean follow-up period of 32.6 ± 12.8 months were in remission. 
In various studies, 1-year kidney survival rate in chronic glomer-
ulonephritis (CGN) has been 52%-72%.26,27 We found that our 
patients’ 1-year kidney survival rate was 70.3% and our patient 
survival rate was 91.8%. Our results seem to be consistent with 
the literature.

The most important limitations of the study were that it did 
not include type 2 RPGN patients, it was retrospective, and the 
number of our patients was low.

CONCLUSION
As a result, RPGN is a serious condition in patients with acute 
kidney failure accompanied by nephritic syndrome findings 

Serum Creatinine Crescent Ratio

≤6.0 mg/dL >6 mg/dL P ≤65 >65 P

  Cellular crescentic glomeruli ratio (%) 37.2 ± 10.9 37.9 ± 11.8 .856 31.5 ± 8.5 42.1 ± 11.0 .003

  Glomerulosclerosis ratio (%) 25 ± 20.4 18 ± 18.9 .164 27 ± 19.9 18 ± 19.2 .120

Treatment

  Plasmapheresis treatment, n (%) 9 (45) 17 (100) <.001 9 (56.2) 17 (81) .151

Clinical outcomes 

  Remission, n (%) 3 (15) 3 (17.6) .587 3 (18.8) 3 (14.3) .528

  ESKD, n (%) 3 (15) 9 (52.9) .014 3 (18.8) 9 (42.9) .121

HT, hypertension; PTH, parathyroid hormone; eGFR, estimation glomerular filtration rate; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; CRP, C-reactive 
Protein; c-ANCA, cytoplasmic-anti neutrophilic cytoplasmic antibody; p-ANCA, perinuclear-anti neutrophilic cytoplasmic antibody; GBM, glomerular basement membrane; 
ESKD, end-stage kidney disease.
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Table 3.  Comparison of Clinical, Laboratory, and Biopsy Findings of Patients With and Without End-Stage Kidney Failure

ESKD

Absent Present P

Demographical data

  Number of patients, n (%) 25 12

  Mean age (year) 58 ± 11.4 46 ± 11.6 .006

  Gender 1.00

    Male, n (%) 15 (60.0) 7 (58.3)

    Female, n (%) 10 (40.0) 5 (41.7)

Clinical data

  HT, n (%) 18 (72) 8 (66.7) 1.00

  Hemoptysis, n (%) 9 (36) 6 (50) .488

  Oliguria, n (%) 25 (100) 12 (100) -

  Time until diagnosis (day) 13 ± 2.3 16 ± 2.6 .001

  Dialysis need at the time of diagnosis, n (%) 11 (44) 11 (91.7) .011

Laboratory results

  Hemoglobin (g/dL) 9.5 ± 1.3 8.2 ± 1.5 .016

  White blood cell (M/L) 10.9 ± 3.9 10.9 ± 5.3 .941

  Urea (mg/dL) 140 ± 59.1 179 ± 61.9 .074

  Creatinine (mg/dL) 4.8 ± 2.6 7.2 ± 4.3 .050

  Sodium (mEq/L) 137 ± 4.4 134 ± 4.6 .023

  Potassium (mEq/L) 4.6 ± 0.8 5.0 ± 1.2 .263

  Calcium (mg/dL) 8.3 ± 1.2 7.9 ± 0.5 .255

  PhosphorS (mg/dL) 4.9 ± 1.5 5.8 ± 1.6 .088

  Uric acid (mg/dL) 8.4 ± 2.3 8.5 ± 2.5 .879

  25(OH)D3 (ng/mL) 12.7 ± 11.8 9.7 ± 6.4 .650

  PTH (pg/mL) 127 (28-429) 53 (35-331) .025

  Total protein (g/dL) 6.3 ± 0.9 6.2 ± 1.03 .703

  Albumin (g/dL) 3.1 ± 0.6 2.8 ± 0.8 .136

  eGFR (mL/min/1.73 m2) CKD-EPI 17 ± 15.0 15 ± 17.2 .143

  Proteinuria (g/day) 2.2 ± 1.5 5.4 ± 8.6 .140

  Sedimentation rate (mm/h) 51 (12-883) 47 (11-120) .661

  CRP (mg/dL) 62 (3-232) 76 (3-461) .974

  c-ANCA+ n (%) 8 (32) 3 (25) .663

  p-ANCA+ n (%) 17 (68) 3 (25) .026

  Anti-GBM + n (%) 0 (0) 6 (50) <.001

Kidney biopsy findings

  Mean glomerulus number 16.6 ± 2.7 16.6 ± 2.7 .978

  Crescentic glomeruli ratio (%) 67 ± 14.5 75 ± 15.1 .092

  Fibrocellular crescentic glomeruli ratio (%) 22.6 ± 5.4 46.6 ± 8.3 <.001

  Cellular crescentic glomeruli ratio (%) 41.8 ± 9.8 28.7 ± 8.5 <.001

  Glomerulosclerosis ratio (%) 20 ± 19.0 25.8 ± 21.2 .474

Treatment

  Plasmapheresis treatment, n (%) 15 (60) 11 (91.7) .064

HT, hypertension; PTH, parathyroid hormone; GFR, glomerular filtration rate; CRP, C-reactive protein; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; ESKD, 
end-stage kidney disease; c-ANCA, cytoplasmic anti-neutrophilic cytoplasmic antibody; p-ANCA, perinuclear anti-neutrophilic cytoplasmic antibody; GBM, glomerular 
basement membrane.
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and irreversible kidney damage. To minimize morbidity and 
mortality, it is crucial to perform serological tests and kidney 
biopsy on suspected patients as early as possible. In this study, 
the risk factors in ESKD progression in RPGN patients were age 
and time until diagnosis. Kidney biopsy is essential in kidney 
prognosis for rapid diagnosis in RPGN suspicion, especially in  
young patients.
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