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Etiology and Outcome of Crescentic Glomerulonephritis
From a Single Center in China: A 10-Year Review

Shasha Chen, PhD, Zheng Tang, PhD, Haiyan Xiang, PhD,
Xiaowei Li, PhD, Hao Chen, PhD, Haitao Zhang, PhD, Weixin Hu, PhD,

Caihong Zeng, PhD, and Zhihong Liu, MD

Background: The disease spectrum of crescentic glomerulonephritis (GN) has been described in only a few

previous studies, and detailed epidemiologic data from China are unavailable to date.

Study Design: Case series.

Setting & Participants: 528 patients with biopsy-proven crescentic GN in 2003 to 2013 from a single

center.

Predictor: Crescentic GN was classified into 3 types according to immunofluorescence findings: type I was

defined as linear deposition of immunoglobulins along the glomerular basement membrane; type II, as

glomerular deposition of immune complex; and type III, as pauci-immune deposition.

Outcomes: Demographic, clinical, and serologic characteristics.

Results: Of 528 cases identified, 208 (39.4%) were men, with a mean age of 37.6 6 16.4 (SD) years at

kidney biopsy. 61 (11.6%) patients had type I crescentic GN, 331 (62.7%) had type II (lupus nephritis,

34.3%; immunoglobulin A [IgA] nephropathy, 17.4%), and 136 (25.8%) had type III. Proportions of patients

with acute kidney injury (AKI), acute kidney diseases and disorders without AKI, and chronic kidney disease

were 86.9%, 0%, and 13.1% for type I; 42.0%, 19.6%, and 38.4% for type II; and 84.6%, 2.9%, and 12.5% for

type III crescentic GN, respectively. Serum antineutrophil cytoplasmic antibodies were detected in 11

(18.0%) patients with type I, 15 (4.5%) with type II, and 117 (86.0%) with type III. Anti–glomerular basement

membrane antibodies were found in 60 (98.4%) patients with type I, 3 (0.9%) with type II, and 5 (3.7%) with

type III. 5-year cumulative renal survival rates for patients with types I, II, and III were 17.6%, 70.1%, and

44.3%, respectively.

Limitations: Retrospective study, single-center experience.

Conclusions: Lupus nephritis may be the most common type of crescentic GN in China, followed by pauci-

immune crescentic GN and IgA nephropathy. Almost half the patients presented with AKI, whereas 28.8% of

cases showed chronic kidney disease. Clinical manifestations and outcomes varied according to crescentic

GN type. The distinction between subtypes based on immunofluorescence and serologic findings has

important implications for therapy and outcome.
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serious condition with rapidly progressive dete-
A rioration in kidney function,1 crescentic glo-
merulonephritis (GN) is present in approximately 4% to
10% of total kidney biopsies.2,3 Up-to-date epidemio-
logic data regarding kidney disease in adults are avail-
able from large national kidney biopsy registries,
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including those from Saudi Arabia,4 the United States,5

India,6 Japan,1 and Spain.7 In 2003, we described the
clinical features and renal histology of 172 consecutive
patients with crescentic GN identified from 9,828 kid-
ney biopsies performed at our institution from 1989 to
2001.8 We reported that immune-complex crescentic
GN was the most common type of crescentic GN in
China. Since this study, we have noticed an increasing
incidence of crescentic GN associated with cases of
kidney biopsy. The distinction between subtypes based
on immunofluorescence and serologic findings has
important implications for therapy and outcome.
However, to our knowledge detailed epidemiologic and
clinicopathologic data from China during the past
decade have not yet been published. The aim of this
study was to investigate the etiology, clinicopathologic
features, and outcome of histologically diagnosed
crescentic GN in a large representative center from
China during a 10-year period.
Am J Kidney Dis. 2016;67(3):376-383
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Crescentic Glomerulonephritis in China
METHODS

Study Population

A total of 528 patients with biopsy-proven crescentic GN
diagnosed in January 2003 to January 2013 in the renal division of
Nanjing Jinling Hospital (the largest referral renal center in China)
were included in this retrospective study. Patients with fewer than
10 nonsclerotic glomeruli in sampled renal tissue were excluded.
Clinicopathologic and follow-up data were obtained from the
electronic medical record system. This work was approved by the
Ethics Committee of Jinling Hospital, and we received informed
consent from all patients.

Pathologic Studies

All biopsy specimens were examined by light microscopy, and
immunofluorescence was reviewed by 2 nephropathologists (CZ
and HC) blinded to patient outcome. Lupus nephritis was diag-
nosed and classified based on the International Society of
Nephrology/Renal Pathology Society classification.9 Tubulointer-
stitial lesions, including tubular atrophy and interstitial fibrosis,
were semiquantitatively graded as none (0), mild (1), moderate (2),
or severe (3).10 The extent of interstitial inflammation by each
method was semiquantitatively scored (without prior knowledge
of clinical outcomes) from 0 to 3, which corresponded to
0%, ,20%, 20% to 50%, or .50% involvement of the tubu-
lointerstitium, respectively.11

Definitions

Crescentic GN was defined as more than half the total glomeruli
affected by large crescents, as assessed by light microscopy.12,13

Immunofluorescence microscopy was used to determine the type
of crescentic GN. Type I included cases of anti–glomerular
basement membrane (anti-GBM) disease characterized by linear
deposits of antibodies along the GBM. Type II was a heteroge-
neous group of primary or secondary glomerular diseases with
granular deposits of immunoglobulins and complement fractions
on the glomerular tuft. Type III was defined as the absence of
immune deposits in kidney tissue.5,14,15

Clinical presentations included acute kidney injury (AKI), acute
kidney diseases and disorders (AKD) without AKI, and chronic
kidney disease (CKD). AKI was defined as an increase in creati-
nine level by 0.3 mg/dL (26.5 mmol/L) within 48 hours or a
percentage increase in serum creatinine $ 50% (1.5-fold from
baseline) within 7 days or urine volume # 0.5 mL/kg/h for
6 hours. CKD was defined as estimated glomerular filtration rate
(eGFR) , 60 mL/min/1.73 m2 or markers of kidney damage for
more than 3 months (including nephrotic syndrome, asymptomatic
urinary abnormalities, or nephritic syndrome). AKD without AKI
was defined as eGFR , 60 mL/min/1.73 m2 for less than 3 months
or a decrease in eGFR $ 35% or an increase in creatinine level
. 50% or markers of kidney damage for less than 3 months.16

Decreased eGFR was defined as eGFR, 60 mL/min/1.73 m2.
Nephrotic syndrome was defined as proteinuria with protein excre-
tion . 3.5 g/d and serum albumin level , 35 g/dL, with
eGFR$ 60 mL/min/1.73 m2. Asymptomatic urinary abnormalities
were defined as proteinuria with protein excretion , 3.5 g/d and/or
hematuria with more than 3 red blood cells per high-power field,
without edema, hypertension, or decreased eGFR. Nephritic syn-
drome was defined as hematuria, proteinuria (protein excretion ,
3.5 g/d), hypertension, and edema, with eGFR$ 60 mL/min/
1.73 m2. The life-table end point was defined as chronic kidney
failure (ie, eGFR, 15 mL/min/1.73 m2, initiation of dialysis ther-
apy that continued for .3 months, or transplantation).17 Serum
creatinine was measured by an enzymatic method and recalibrated to
standardized creatininemeasurements. eGFRwas calculatedwith the
CKD-EPI (CKDEpidemiology Collaboration) creatinine equation.18
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eGFR categories included $90, 60 to 89, 30 to 59, 15 to 29,
and ,15 mL/min/1.73 m2.19

Statistical Analysis

All data were analyzed using the statistical software SPSS,
version 19.0 (IBM). Quantitative data were expressed as mean
6 standard deviation or median with interquartile range. All pa-
rameters were compared by c2 test or Fisher test for categorical
data and t test, 1-way analysis of variance, or Kruskal-Wallis test
for continuous data. Kaplan-Meier curves and log-rank test were
used to analyze and compare time from entry to chronic kidney
failure (renal survival). P, 0.05 was considered significant.

RESULTS

Etiology, Demographics, and Kidney Manifestations

A total of 528 patients with biopsy-proven cres-
centic GN diagnosed January 2003 to January 2013
were recruited for this retrospective study, accounting
for 1.56% (528 of 33,747) of the total nontransplant
kidney biopsies in this period. The disease composi-
tion of crescentic GN was as follows: 181 (34.3%)
had lupus nephritis, 136 (25.8%) had pauci-immune
nephritis, 92 (17.4%) had immunoglobulin A (IgA)
nephropathy, 61 (11.6%) had anti-GBM kidney dis-
ease, 39 (7.4%) had Henoch-Schönlein purpura
nephritis, 11 (2.1%) had membranoproliferative
glomerulonephritis, 5 (0.9%) had idiopathic cres-
centic glomerulonephritis, 2 (0.4%) had hepatitis B
virus–associated nephritis, and 1 (0.2%) had focal
segmental glomerulosclerosis (Table S1, available as
online supplementary material).
Of 528 patients with crescentic GN, 208 (39.4%)

were men and 320 (60.6%) were women, with an
average age of 37.66 16.4 (standard deviation) years
at biopsy (Table 1). The median interval between
onset of the disease and kidney biopsy was 2 (range,
1-6) months. Female predominance was observed in
type II crescentic GN, whereas types I and III were
almost equally distributed between sexes. There were
clear incidence peaks for crescentic GN: in those aged
14 to 24 and 45 to 54 years in the type I group, 14 to
44 years in the type II group, and 45 years or older in
the type III group. Among all 528 cases, clinical
presentations of crescentic GN included AKI in
58.1%, AKD without AKI in 13.1%, and CKD in
28.8%; 35.4% needed dialysis at the time of kidney
biopsy; and 71.0% had decreased eGFRs at presen-
tation (mean baseline eGFR, 40.6 6 38.6 mL/min/
1.73 m2). In patients with type III, and especially type
I with acute onset, crescentic GN mostly presented
with AKI. Those with type I had higher rates of gross
hematuria and oliguria and higher serum creatinine
levels. Those with type II had a younger age, longer
disease duration, greater female predominance, lower
serum creatinine levels, higher amount of proteinuria,
and more severe hypoproteinemia; they also had
highly variable clinical presentations ranging from
377



Table 1. Baseline Demographic and Kidney Manifestations of Patients With Crescentic GN

Total (N 5 528) Type I (n 5 61) Type II (n 5 331) Type III (n 5 136) P

Age, y 37.66 16.4 40.66 17.0 32.4 6 13.8 48.86 16.1 ,0.001a-c

Male sex 208 (39.4) 33 (54) 111 (33.5) 64 (47.1) 0.001a,c

Duration of disease, mo 2 [1.0-6.0] 1 [0.6-2.0] 3 [1.0-12.0] 1 [1.0-2.0] ,0.001a,c

Albumin, g/L 29.3 6 6.2 31.96 4.9 27.66 6.3 32.3 6 4.9 ,0.001a,c

Proteinuria, g/d 3.2 [1.6-5.4] 1.9 [1.0-4.6] 4.0 [2.4-6.5] 1.8 [1.1-3.3] ,0.001a-c

Urine RBC count, 3104/mL 420 [125-1,250] 1,200 [616-1,913] 345 [80-1,225] 426.5 [175.0-1,150.0] ,0.001a,b

Scr, mmol/L 3246 267 611 6 282 223 6 204 4406 255 ,0.001a,c

eGFR, mL/min/1.73 m2 40.66 38.6 12.66 13.2 54.5 6 40.7 19.56 20.0 ,0.001a-c

Hypertension 231 (43.8) 33 (54) 142 (42.9) 56 (41.2) 0.2

Gross hematuria 221 (42.1) 48 (79) 123 (37.2) 50 (37.6) ,0.001a,b

Oliguria 104 (19.7) 37 (61) 31 (9.4) 36 (26.5) ,0.001a-c

AKI 307 (58.1) 53 (87) 139 (42.0) 115 (84.6)

AKD without AKI 69 (13.1) 0 (0) 65 (19.6) 4 (2.9)

CKD 152 (28.8) 8 (13) 127 (38.4) 17 (12.5)

Note: Values for categorical variables are given as number (percentage); values for continuous variables, as mean 6 standard

deviation or median [interquartile range].

Abbreviations: AKD, acute kidney diseases and disorders; AKI, acute kidney injury; CKD, chronic kidney disease; eGFR, estimated

glomerular filtration rate; GN, glomerulonephritis; RBC, red blood cell; Scr, serum creatinine.
aP , 0.05 between types I and II.
bP , 0.05 between types I and III.
cP, 0.05 between types II and III.
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AKI to AKD without AKI to CKD. Those with type
III had the lowest levels of proteinuria and compared
with type II, had lower eGFRs.

Laboratory Features

Patients with type I crescentic GN had more severe
anemia and kidney tubular injury parameters
(including N-acetyl-b-D-glucosaminidase [NAG],
retinol binding protein, and complement 3 [C3]
enzyme) than the other groups (Table 2). Patients with
type II crescentic GN presented with higher hemo-
globin levels and more severe hypocomplementemia.
Table 2. Laboratory and Serologic

Total (N 5 528) Type I (n 5 61)

Hemoglobin, g/dL 9.36 2.3 8.26 2.0

NAG, U/gd 70.6 6 45.3 75.46 43.9

RBP, mg/L 12.6 6 15.5 23.66 15.2

Urinary C3, mg/L 12.1 6 11.9 18.56 12.1

C3, g/L 0.77 [0.53-0.99] 0.89 [0.79-1.09]

C4, g/L 0.19 [0.12-0.25] 0.23 [0.17-0.28]

ANCA positive 143 (27.1) 11 (18)

MPO-ANCA positive 124 (23.5) 11 (18)

PR3-ANCA positive 24 (4.5) 1 (2)

Anti-GBM positive 68 (12.9) 60 (98)

Note: Values for categorical variables are given as number (perc

deviation or median [interquartile range].

Abbreviations: ANCA, antineutrophil cytoplasmic antibody; C3, c

membrane; GN, glomerulonephritis; MPO, myeloperoxidase; NAG,

binding protein.
aP , 0.05 between types I and II.
bP , 0.05 between types I and III.
cP, 0.05 between types II and III.
dDenominator of unit refers to grams of creatinine.
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Those with type III had better tubular function and
more frequently had detectable antineutrophil cyto-
plasmic antibodies (ANCAs) than those with type
II crescentic GN. ANCA was detected in 11 (18.0%)
patients with type I, 15 (4.5%) with type II, and
117 (86.0%) with type III crescentic GN (P , 0.001).
Anti-GBM antibodies were detectable in 60 (98.4%)
patients with type I, 3 (0.9%) with type II, and
5 (3.7%) with type III crescentic GN (P , 0.001).
We divided type I crescentic GN into 2 subgroups

according to ANCA test results, as shown in Table S2.
ANCA-positive patients more frequently had gross
Data By Type of Crescentic GN

Type II (n 5 331) Type III (n 5 136) P

9.86 2.4 8.5 6 1.7 ,0.001a-c

73.76 46.5 60.9 6 41.4 0.02c

13.36 12.9 10.7 6 15.8 ,0.001a,c

12.16 11.9 9.96 10.8 ,0.001a,b

0.62 [0.44-0.93] 0.87 [0.72-1.02] ,0.001a,c

0.16 [0.10-0.21] 0.24 [0.18-0.28] ,0.001a,c

15 (4.5) 117 (86.0) ,0.001a-c

13 (3.9) 100 (73.5) ,0.001

5 (1.5) 18 (13.2) ,0.001

3 (0.9) 5 (3.7) ,0.001a-c

entage); values for continuous variables, as mean 6 standard

omplement 3; C4, complement 4; GBM, glomerular basement

N-acetyl-b-D-glucosaminidase; PR3, proteinase 3; RBP, retinol

Am J Kidney Dis. 2016;67(3):376-383



Crescentic Glomerulonephritis in China
hematuria and a lower proportion of glomeruli with
crescents and capillary necrosis than ANCA-negative
patients. We also subdivided type III crescentic GN
by ANCA test results, as shown in Table S3. ANCA-
positive patients were older and had a lower amount
of proteinuria, higher proportion of glomerular scle-
rosis, more capillary necrosis, and lower percentage of
patients with CKD stages 1 to 2 than ANCA-negative
patients.

Extrarenal Manifestations

Main extrarenal manifestations varied substantially
among the 3 types of crescentic GN (Table S4).
Patients with type I had higher frequencies of hema-
tologic disorders (62.3%), fever (50.8%), gastroin-
testinal symptoms (36.1%), hemoptysis (34.4%) and
serositis (34.4%). Those with type II had higher fre-
quencies of skin rash (38.7%) and arthralgia (34.4%).
Patients with type III crescentic GN had higher fre-
quencies of pneumonia (35.3%) and nasal symptoms
(28.7%).

Pathologic Features

As shown in Table S5, mean overall percentages of
glomeruli with crescents, cellular crescents, fibrocel-
lular crescents, and fibrotic crescents among the
528 patients with crescentic GN were 67.6% 6
15.8%, 20.9% 6 23.9%, 31.4%6 24.8%, and
11.9%6 22.4%, respectively. Among the 3 cres-
centic GN types, patients with type I had higher
percentages of glomeruli with crescents, global scle-
rosis, severe tubular atrophy/necrosis, and interstitial
Table 3. Outcome and Renal Surviva

Total (n 5 528) Type I (n 5 61)

Follow-up, mo 28.0 6 32.9 11.6 6 12.1

Treatment

RRT 216 (40.9) 57 (93)

IV MP pulse therapy 432 (81.8) 50 (82)

Status at last follow-up

Scr, mmol/L 319 6 308 588 6 271

eGFR, mL/min/1.73 m2 48.3 6 42.8 19.86 2.5

CKD stage

1 116 (22.0) 2 (3)

2 74 (14.0) 0 (0)

3 82 (15.5) 4 (7)

4 71 (13.4) 8 (13)

5 185 (35.0) 47 (77)

5-y renal survival rate 55.0 17.6

Note: Values for categorical variables are given as number (percen

standard deviation.

Abbreviations: CKD, chronic kidney disease; eGFR, estimated gl

MP, methylprednisolone; RRT, renal replacement therapy; Scr, seru
aP , 0.05 between types I and II.
bP , 0.05 between types I and III.
cP, 0.05 between types II and III.
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fibrosis/inflammation than the other groups. Patients
with type II crescentic GN had lower percentages of
global sclerosis and fibrotic crescents and less tubular
atrophy/necrosis and interstitial fibrosis/inflammation
and capillary necrosis. Type III patients had more
capillary necrosis and a greater frequency of severe
interstitial inflammation.

Outcome and Renal Survival

By the end of follow-up, the overall distribution of
patients by CKD stage (using the CKD-EPI creatinine
equation for staging) was as follows: stage 1, 22.0%;
stage 2, 14.0%; stage 3, 15.5%; stage 4, 13.4%; and
stage 5, 35.0% (Table 3). Patients with type I cres-
centic GN experienced the most severe declines in
kidney function because this group had the highest
proportion of individuals with CKD stages 3 to 5 at
last follow-up. Type II had the highest proportion of
patients with CKD stages 1 to 2 at last follow-up.
As shown in Fig 1A, patients with type I crescentic

GN had the worst renal survival, whereas type
II patients had the best renal prognosis (P , 0.001).
The 5-year cumulative renal survival rates of types I,
II, and III were 17.6%, 70.1%, and 44.3%, respec-
tively. Fig 1B depicts the renal survival of patients
categorized by type of crescentic GN and subdivided
(for types I and III) according to serologic criteria.
The 5-year cumulative renal survival rates of type
I crescentic GN with and without ANCAs were
13.3% and 20.7%; of type III crescentic GN with and
without ANCAs, 44.4% and 51.9%.
l of Patients With Crescentic GN

Type II (n 5 331) Type III (n 5 136) P

32.46 13.8 25.9 6 33.8 ,0.001a,b

79 (23.9) 80 (58.8) ,0.001a-c

262 (79.2) 120 (88.2) 0.07c

246 6 192 375 6 284 ,0.001a-c

44.06 2.4 30.9 6 2.7 ,0.001a-c

104 (31.4) 10 (7.4)

62 (18.7) 12 (8.8)

52 (15.7) 26 (19.1)

37 (11.2) 26 (19.1)

76 (23.0) 62 (45.6)

70.1 44.3 ,0.001a

tage) or percentage; values for continuous variables, as mean 6

omerular filtration rate; GN, glomerulonephritis; IV, intravenous;

m creatinine.
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Figure 1. Renal survival in pa-
tients by crescentic glomerulone-
phritis type based on (A)
histopathologic criteria and (B)
including subdivisions of types I
and III based on serologic criteria.
Abbreviation: ANCA, antineutro-
phil cytoplasmic antibody.
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DISCUSSION

Crescentic GN remains one of the leading histologic
diagnoses associated with acute or rapidly progressive
kidney failure.6 There is a paucity of reports from
China8,20 and few series from other parts of the world.
We previously analyzed data from 172 Chinese pa-
tients with crescentic GN in our center to characterize
the clinical spectrum of crescentic GN during 1989 to
20018; however, the sample was small and clinico-
pathologic information was limited. This report pro-
vides more extensive and detailed information about
the occurrence and outcome of biopsy-diagnosed
crescentic GN in 33,747 nontransplant-related biopsies
performed during the past 10 years in the biggest renal
center in China.
Crescents can occur with most forms of primary

GN and also are associated with various systemic
diseases. Among 33,747 kidney biopsies examined,
the most frequent primary glomerular disease was IgA
nephritis and the most prevalent secondary glomerular
disease was lupus nephritis. Of note, in the present
study, we also observed a limited number of instances
of crescents associated with unusual disease entities,
such as light-chain kidney disease, Alport syndrome,
membranous nephropathy, focal segmental glomer-
ulosclerosis, diabetic nephritis, and minimal change
disease. These biopsy specimens had various per-
centages of crescents, usually with ,50% of
glomeruli having crescents, thus highlighting the need
for considering these diseases as a cause of GN with
crescents with decreased eGFR and the importance of
performing an early kidney biopsy for accurate
diagnosis and appropriate therapeutic decisions.
The spectrum of crescentic GN varied substantially

among groups stratified by age and sex. Similar to
previous reports,4,20 patients with anti-GBM disease
(type I crescentic GN) were mainly middle-aged men
with worse prognoses, and most had oliguria
or hemoptysis and extensive glomerular crescent
formation pathologically. Patients with immune
380
complex–mediated crescentic GN (type II) were
mainly young or middle-aged women and many had
nephrotic syndrome, but nevertheless they showed
good response to intensive immunosuppressive ther-
apy. Patients with pauci-immune crescentic GN (type
III) were mainly middle-aged or elderly with multi-
system involvement and had a relatively good
response to intensive immunosuppressive therapy.
Almost half the patients in our cohort had AKI as

their clinical presentation, but it was remarkable that
clinical presentations also included AKD in 13.1%
and CKD in 28.8%, which were most commonly seen
in patients with type II crescentic GN. Therefore,
timely kidney biopsy should be emphasized for pa-
tients with decreased eGFRs, asymptomatic urinary
abnormalities, and nephrotic syndrome without kid-
ney atrophy in a kidney ultrasound to facilitate early
diagnosis and proper treatment.
In pathologic findings, mean proportions of

glomeruli showing crescents were 80.6% in anti-
GBM disease, 63.1% in immune complex–mediated
GN, and 73.2% in pauci-immune GN; crescents
involving .80% glomeruli were seen in 55.7%,
14.5%, and 39.0% of the 3 types, respectively.
Proportions of cellular crescents, segmental sclerosis,
and fibrocellular crescents were similar among the
3 groups.
The etiology and clinicopathologic and outcome

data for crescentic GN vary considerably among
different countries. In Table 4, our findings are
compared with reports of crescentic GN from Saudi
Arabia,4 China,8,20 the United States,5 India,6 Japan,1

and Spain.7 The most striking differences can be
seen in the etiology, renal loss, and risk factors for end-
stage renal disease. In our group, the most common
pathologic type of crescentic GN was lupus nephritis,
followed by pauci-immune crescentic GN. This is
similar to results from Saudi Arabia,4 but different
from those of some other regions, including Spain,7 the
United States,5 Northern China,20 India,6 and Japan,1
Am J Kidney Dis. 2016;67(3):376-383



Table 4. Comparison of the Current Study’s Findings With 7 Other Reports on Crescentic GN

Oudah4 Lin20 Jennette5 Gupta6 Koyama1 Lopez-Gomez7 Tang8 Current study

No. 72 106 632 46 1,772 RPGN 860 ARF 172 528

Years 2001-2009 2000-2007 2008-2010 1989-2007 1994-2006 1985-2001 2003-2013

Country Saudi Arabia China United States India Japan Spain China China

% of biopsies with

crescentic GN

38% 2.81% 3% 34.7% 1.75% 1.56%

Crescentic GN type

Anti-GBM 0% 16.0% 15% 0% 6.1% 12.5% 8.7% 11.6%

Immune complex 68% 40.6% 24% 28% 2% 20.2% 68.6% 62.7%

LN 49% 14.6% 34.3% 34.3%

Pauci-immune 26% 43.4% 60% 72% 64% 67.2% 22.7% 25.8%

Mean age, y 35.6 45.2 47 27.6 57.5-64.7a 63 33.5 37.6

Sex, M:F 30:42 57:5 308:319 22:24 839:933 1.5 68:104 208:320

Hypertension 61.3% 48% 53.1% 61.6% 43.8%

Baseline Scr, mmol/L 247.5 —b 238.7 583.4 362.4 450.8 362.4 335.9

Proteinuria, g/d 8.8 4.2 7.0 2.53 2.2 1.5 1.9

ANCA1 38.7% 9.9% 27.1%

Anti-GBM1 17.9% 12.9%

Scr at last f/u, mmol/L 112.2 318.2

Dialysis-dependent at

last f/u

34% 52% 33.9%

Proportion of glomeruli

with crescents

37.6% Cellular 36.2%;

fibrous 14.5%

75.8% 67.7%

Sclerotic glomeruli 25.2% 12.7%

ESRD risk factors Sclerosed glomeruli,

ATN, Bowman membrane

thickening, vasculopathy

Arteriolar

fibrinoid necrosis

Scr, age, lung

involvement,

serum CRP

Oliguria, Scr, anti-GBM1,

sclerosed glomeruli, crescents,

interstitial inflammation

Abbreviations: ANCA, antineutrophil cytoplasmic antibody; ARF, acute renal failure; ATN, acute tubular necrosis; CRP, C-reactive protein; ESRD, end-stage renal disease; f/u, follow-up;

GBM, glomerular basement membrane; GN, glomerulonephritis; LN, lupus nephritis; RPGN, rapidly progressive glomerulonephritis; Scr, serum creatinine.
aAge range.
bScr not given; estimated glomerular filtration rate was 14.5 mL/min/1.73 m2.
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in which pauci-immune crescentic GNwas found to be
the predominant type. The report from Oudah et al4

had the highest percentage of crescentic GN in total
biopsies and the highest serum creatinine concentra-
tions; these results are understandable given that these
authors defined crescentic GN as “nephritis with at
least 20% of glomeruli having crescents,” whereas all
other studies defined crescentic GN as having $50%
of glomeruli with crescents.6,8,20 The initial average
serum creatinine concentration in our group was lower
than that in Spain7 and India,6 but similar to that in the
United States5 and Japan.1 The average amount of
proteinuria was lower than that in Saudi Arabia4 and
the United States.5 Percentages of our cases that were
positive for ANCAs and anti-GBM antibodies were
similar to the report from Northern China.20 Similar
percentages of patients requiring dialysis during
follow-up were found in our group and the report of
Oudah et al.4

Anti-GBM antibodies and ANCAs appearing
together in crescentic GN is a common phenomenon,
occurring in approximately one-fourth to one-third of
patients with anti-GBM antibodies and to a much
smaller degree in patients with ANCAs.5,21-24 In this
large cohort, we describe 15 (2.8%) patients with both
ANCAs and anti-GBM antibodies (“double posi-
tive”); the prevalence of positive anti-GBM anti-
bodies in patients with pauci-immune crescentic GN
was 0.37% (5 of 136) and the prevalence of positive
ANCAs in anti-GBM disease was 18% (11 of 61). We
observed that anti-GBM antibodies were more
commonly accompanied by myeloperoxidase-specific
ANCAs than by proteinase 3–specific ANCAs.
Consistent with previous studies, the current study
provides further evidence to support the phenomena
that double-positive patients are older than those with
only anti-GBM antibodies,21,23,25-27 have more severe
renal damage,28 and have myeloperoxidase-ANCA
predominance.26,29 However, our findings differ
from some earlier reports of male predominance in
double-positive patients.23,25-27 The multisystem
involvement we observed in the double-positive
group is similar to findings in patients in the pauci-
immune crescentic GN group, whereas renal mani-
festations clinically and histologically resemble those
in patients with anti-GBM antibodies, as has been
previously reported.28,30 Moreover, the prognosis of
double-positive patients in our study was remarkably
worse than that for patients with anti-GBM disease
and pauci-immune crescentic GN; none of these pa-
tients recovered kidney function despite immuno-
suppression therapy and plasma exchange. This
finding is consistent with recent studies,21,27,28 but
discrepant with earlier reports.25,26,31

We found a significant difference between ANCA-
negative vasculitis and ANCA-positive vasculitis.
382
Compared with the 113 patients with ANCA-positive
pauci-immune crescentic GN, the 18 patients with
undetectable ANCAs were younger at disease onset
and had fewer constitutional symptoms, much less
extrarenal involvement (eg, lung, ear, nose, joint, and
nervous system), lower serum creatinine levels, lower
dependency on dialysis, higher urinary protein levels,
higher nephrotic syndrome prevalence, a significantly
higher percentage of normal glomeruli, and less
capillary necrosis. In our study, patients with negative
ANCA test results had better kidney disease out-
comes, which is contrary to the report by Chen et al32

from Northern China.
In conclusion, lupus nephritis may be the most

common type of crescentic GN in China, and anti-
GBM disease and pauci-immune crescentic GN are
not rare in China. Clinical manifestations and out-
comes vary by crescentic GN type. The distinction
between subtypes based on immunofluorescence and
serologic findings has important implications for
therapy and outcome.
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