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Abstract
The co-occurrence of IgA nephropathy (IgAN) and positive anti-neutrophil cytoplasmic autoantibodies (ANCA) serology 
is uncommon. In the present case series and literature review, we aimed to clarify the impact of ANCA on pathogenesis, 
clinical and histopathology presentation, and outcome in IgAN patients. We report four patients with an overlap lesion of 
IgAN–ANCA  positive. Also, we performed a narrative review of all biopsy-proven published case series. Only 1.2% patients 
had ANCA in our 330-biopsy-proven IgAN cohort. We compared our data with previous reports—6 case series and 3 small 
retrospective studies—a total of 103 patients. All patients but one had eGFR below 15 mL/min at diagnosis. Besides rapidly 
decreasing eGFR, all presented with proteinuria around 1.5 g/day and dysmorphic microhematuria, suggesting glomerular 
inflammation. Systemic symptoms suggestive for ANCA vasculitis were seen in half of our patients, but only one patient had 
hemorrhagic alveolitis. Patients from our cohort responded to the intensive immunosuppressive regimens used in ANCA-
positive vasculitis with renal involvement. However, in the follow-up, one patient had a relapse followed by septic shock 
related to immunosuppression and one patient started hemodialysis. In the review, we found that IgAN–ANCA -positive 
patients are characterized by vasculitis-like lesions and clinically by a rapidly progressive decline in kidney function, which 
was reversed by an aggressive induction immunosuppressive protocol used in ANCA vasculitis. Checking ANCA serology 
seems useful in patients with rapidly progressive IgAN for therapeutic and prognostic reasons.
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Introduction

Immunoglobulin A nephropathy (IgAN), the most common 
primary glomerulonephritis, usually manifests as a stable 
or slowly progressive kidney disease, with 30% of patients 
reaching end stage kidney disease (ESKD) 20 years after 
diagnosis [1]. However, a subset of IgAN patients (< 10%) 
has an acute or a subacute, rapidly progressive, course [2].

A small proportion of patients with biopsy-proven 
IgAN, ranging between 0.2 and 2%, can have circulating 
anti-neutrophil cytoplasmic autoantibodies (ANCA). Data 
regarding pathogenesis, clinical presentation, pathologic 
features, and outcome of IgAN in these patients are limited 
and contradictory [2]. Moreover, ANCA serology is diag-
nostic for ANCA associated vasculitis only in the presence 
of a certain histopathologic and clinical phenotype [3]. 
As ANCA-seropositive IgAN patients share some histo-
pathologic and clinical features with those with ANCA 
vasculitis, i.e., crescent formation and rapidly progressive 
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nephritic syndrome, the relationship between IgAN and 
ANCA vasculitis is unclear. It may be either fortuitous, 
resulting from the high incidence of IgAN in the general 
population, or pathogenically linked.

In the present case series, we report four seropositive 
ANCA patients with IgAN and perform a narrative review 
of the literature on the topic;  we aimed to clarify the impact 
of ANCA seropositivity on IgAN pathogenesis, clinical and 
histopathology presentation, and outcome.

Methods

Case selection

Clinical and histologic data from 330 patients diagnosed 
in our department with IgAN between 2010 and 2020 were 
retrospectively analyzed for the concomitant presence of 
ANCA associated vasculitis.

Four renal biopsy specimens were identified which met 
the following inclusion criteria: (i) an IgAN diagnosis based 
on light microscopic findings of mesangial proliferative 
changes, dominant or codominant mesangial IgA deposi-
tion (with variable IgG and C3) by immunofluorescence, 
and mesangial electron-dense deposits at electron micros-
copy; (ii) the presence of extracapillary proliferation, with or 
without segmental necrosis of glomerular capillaries; (iii) a 
positive serum test for anti-PR3 and/or anti-MPO by ELISA. 
ANCA seropositivity was defined as an ANCA titer higher 
than 10 U/mL.

We excluded patients with Henoch–Schönlein purpura, 
those with secondary glomerulonephritis, and those with 
insufficient clinical and pathologic data.

Pathologic analysis

For each biopsy specimen, light microscopy, immunofluo-
rescence, and electron microscopy were routinely performed. 
One pathologist reviewed independently the slides without 
knowledge of the original biopsy diagnosis, typically several 
months after the original pathology report.

The histological analysis included an in-depth review 
of the glomerular, tubulointerstitial, and vascular compart-
ments. Definitions of histologic variables used in our study 
were derived from the Mayo Clinic/Renal Pathology Society 
Consensus [4].

Immunofluorescence microscopy was performed using 
antibodies against IgA, IgG, IgM, C1q, C3c, kappa, and 
lambda. The staining intensity was rated from “+” (weak, 
trace) to “+  +  +” (strong). The presence of dense deposits in 
the glomerulus was assessed by electron microscopy.

Search strategy

Case-based strategy was performed according to the rec-
ommendations of the Journal [5]. MEDLINE/PubMed, 
Scopus, and Web of Science databases were searched. 
The following keywords were used for searching strategy: 
IgAN (glomerulonephritides IgA, IgA glomerulonephri-
tis, immunoglobulin A nephropathy, and Berges disease) 
and ANCA-associated vasculitis (anti-neutrophil cyto-
plasmic autoantibody, granulomatosis with polyangiitis, 
Wegener granulomatosis, ANCAc, proteinase 3 ANCA, 
PR3-ANCA, microscopic polyangiitis, ANCAp, myelop-
eroxidase ANCA, and MPO-ANCA).

Only case series published in English between 1982 
and 2020 which reported on the clinical presentation, his-
topathology, and outcome of patients with ANCA-positive 
IgA crescentic nephropathy were included in the present 
review. We only included case series, since single patient 
case reports do not allow the estimation of an effect size 
and only provide descriptive or narrative results. Stud-
ies were excluded if they: did not meet to aforementioned 
criteria and were not written in English (Fig. 1 from sup-
plementary material).

Results

Baseline clinical characteristics and response 
to treatment

Clinical data for the four patients with ANCA-positive 
crescentic IgAN are depicted in Table 1.

Median age at diagnosis was 61.5 years; three patients 
were men. All patients were positive for MPO-ANCA, 
while other test results for autoantibodies (i.e., antinu-
clear, anti-dsDNA, anti-glomerular basement membrane 
antibodies, PR3-ANCA, and cryoglobulins) were negative. 
Complement levels were in normal limits in all patients.

All patients had full-blown acute nephritic syndrome 
at diagnosis: microscopic hematuria with dysmorphic 
red blood cells (median 220 RBC/HPF) but not macro-
scopic hematuria, proteinuria (median 1.9 g/g creatinine, 
nephrotic range in one patient), high serum creatinine 
(median 3.8 mg/dL), and hypertension. Two patients had 
systemic symptoms such as fever and arthralgia. In one 
patient, the clinical presentation included pulmonary 
involvement with alveolar hemorrhage (hemoptysis and 
bilateral pulmonary infiltrates on a CT scan).

All patients received induction immunosuppressive 
therapy with corticosteroids (pulse methylprednisolone, 
7–15 mg/kg-day for 3 days; followed by oral prednisone 
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0.5–1 mg/kg-day tapered to 0.25 mg/kg/day by 1 month, 
15 mg/day at 3 months, 10 mg/day at 4 months and 5 mg/
day from 5 to 12 months) and cyclophosphamide (cyclo-
phosphamide, 500 mg/m2 every 4 weeks) for 6 months. 
Azathioprine (2.0 mg/kg per day, maximum dose 200 mg/
day) was used as maintenance therapy in all patients for at 
least 12 months after remission. No patient required renal 
replacement therapy during the acute phase.

All patients except one responded to induction therapy. 
However, in patient 1, a relapse-renal limited vasculitis was 
observed 5 years after diagnosis. The flare was managed 
using the same induction protocol. Three months while on 
induction therapy, this patient developed septic shock due to 
Pseudomonas aeruginosa pneumonia and died.

Patient 2 had a stable although low kidney function and 
nephrotic proteinuria. Hemodialysis was started after 5 
months, due to intractable extracellular volume overload.

Patients 3 and 4, which had similar severely altered kid-
ney function at baseline, showed a rapid renal improvement, 
especially patient 4 (a decline in serum creatinine from 7.3 
to 3.2 mg/dL in 1 week). Moreover, patient 3 had normal 
serum creatinine after 3 months.

Histologic features

The histopathology findings are summarized in Table 2.
The tissue submitted for light microscopy consisted of 

renal cortex with a number of glomeruli ranging from 4 to 
32.

Glomeruli with cellular and fibrocellular crescent forma-
tion were observed in all cases (Fig. 1b). The percentages 
of the glomeruli with extracapillary hypercellularity ranged 
between 14 and 75% of the examined glomeruli. No fibri-
noid glomerular tuft necrosis was noted in any case. In only 
one case, fibrinoid necrosis was observed in the wall of an 
interlobular sized artery.

Glomeruli which demonstrated global glomerulosclero-
sis were noted in all cases, ranging from 14 to 37% of the 
examined glomeruli. One case had mesangial hypercellu-
larity and another had focal endocapillary hypercellularity. 
Two cases had glomeruli with focal and segmental capillary 
tuft sclerosis.

The degree of interstitial fibrosis and tubular atrophy was 
rated as mild in one case and as moderate in the other three 
cases. Focal red blood cells and red blood cells casts were 
noted in the lumen of some tubules, as well as protein casts.

All cases showed dominant IgA staining in the mesan-
gium (Fig. 1a). The glomeruli were also positive for IgG, 
C3, kappa, and lambda. No staining in the capillary wall 
was noted in any case. None of the cases showed any stain-
ing for C1q.

Electron microscopy demonstrated immune complex 
type electron-dense deposits in the paramesangial area in all Ta
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cases (Fig. 1c). Mesangial deposits were observed in 3 cases 
(Fig. 1d). Only one case had focal small subepithelial and 
intramembranous dense deposits. The degree of foot process 

effacement was rated as severe in all cases, with associated 
podocyte activation and microvillous transformation.

Table 2   Summary of the histopathology findings

Patient No Number of 
glomeruli

Crescents Cellular
crescents

Fibrocellular
crescents

Global sclerosis Tubular
atrophy

Interstitial fibrosis IgA
staining

Electron microscopy 
deposits

1 25 6 (24%) 0 6 9 (36%) Moderate Moderate  +  +  Mesangial, parame-
sangial

2 32 12 (37%) 10 2 2 (6%) Mild Mild  +  +  +  Mesangial, parame-
sangial

3 4 3 (75%) 3 0 1 (25%) Moderate Moderate  +  +  Paramesangial
4 7 1 (14%) 1 0 2 (28%) Moderate Moderate  +  +  +  Mesangial, parame-

sangial, intramem-
branous

Fig. 1    a Immunofluorescence microscopy image shows intense 
(3 +) mesangial IgA staining with a granular pattern (200 ×); b light 
microscopy image shows a glomerulus with a segmental cellular cres-
cent and a segment of tuft sclerosis (toluidine blue stain of plastic 
embedded tissue; 200 ×); c electron microscopy image demonstrating 

small dense deposits located in the paramesangial area with associ-
ated severe foot process effacement and podocyte activation; d elec-
tron microscopy image shows a large dense deposit located in the 
mesangium
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Narrative review of IgAN–ANCA ‑positive case series

We compared our data with previous reports—6 case series 
and 3 small retrospective studies—a total of 103 patients 
(Table 3). The reported proportion of patients IgAN–ANCA 
-positive ranges between 0.2 and 2% in IgAN kidney biop-
sies [2].

Most of the patients with IgAN–ANCA  positive presented 
with rapidly declining kidney function and an active urinary 
sediment (Table 3). In a study which compared kidney param-
eters in IgAN–ANCA  positive with IgAN, gross hematuria 
was more frequent and eGFR was lower in IgAN–ANCA  
positive, 67 vs. 23% and 21 vs. 47 mL/min [6, 7].

However, slowly progressive kidney failure, without 
extracapillary proliferation or focal necrosis, has been also 
described in IgAN–ANCA -positive patients. O’Donoghue 
et  al. screened 100 patients with IgAN and found two 
patients who were positive for ANCA, but these patients 
had no crescents and a slowly decreasing kidney function, 
similar to ANCA seronegative IgAN patients [8].

Systemic symptoms suggestive for ANCA vasculitis were 
reported in more than half of the patients, and also lung 
involvement—hemorrhagic alveolitis—was reported in 43% 
of the patients (Tables 3 and 4).

The reported percentage of crescents found in patients 
with IgAN–ANCA  positive is variable, ranging from 8 to 
30% for cellular crescents and from 14 to 29% for fibrous 
crescents (Table 3). Haas et al. compared the ANCA positive 
and ANCA negative forms of crescentic IgAN and found no 
difference in the mean percentage of crescents estimated to 
occupy >50% of the glomerular cross-sectional area or in 
the mean percentage of crescentic glomeruli with breaks in 
Bowman’s capsule [9]. This finding may suggest that ANCA 
is an epiphenomenon, accompanying but not necessarily 
driving crescent formation in IgAN.

However, the ANCA-positive patients had limited mesan-
gial and endocapillary hypercellularity (Table 4) [9].

In a Chinese cohort of 1729 IgAN patients, Yang et al. 
found only 20 (1.2%) patients with a positive serology for 
ANCA. As compared to ANCA negative patients, they were 
older and had a more aggressive presentation—lower eGFR 
(21.2 versus 47.0 mL/min), higher gross hematuria (66.7 
versus 22.5%), and more fibrinoid necrosis (35 versus 0%). 
IgAN–ANCA -positive patients were more responsive to 
immunosuppression, with a higher renal recovery from dialysis 
(75% versus 0%, p = 0.01) and a tendency to less ESKD after 
6 months (0.77 versus 0.26 events/person/year, p = 0.09) [6].

In the largest series reported to date, Xie et al. found 35 
(1.4%) IgAN patients with ANCA from 2390 Chinese patients 
with biopsy-proven IgAN. Among them, 14 (40%) had sys-
temic symptoms. They showed lower levels of eGFR (24.2 
versus 100.1 mL/min, p = 0.002), higher incidence of rapidly 
deteriorating kidney function (28.6 versus 0.0%, p = 0.039) Ta
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and lower cumulative renal survival rate (7 versus 25 months, 
p < 0.001). These data suggest that systemic symptoms evalu-
ated with Birmingham Vasculitis Activity Score (BVAS) are 
predictive for outcome in IgAN–ANCA  patients, supporting 
a pathogenic role for ANCA. Regarding the renal histopathol-
ogy, when compared with 40 randomly selected ANCA nega-
tive IgAN patients, there were no significant differences in 
cellular or fibrous crescents, global glomerulosclerosis, endo-
capillary hypercellularity, and tubular atrophy [10].

Discussion

In the present case series, we report the clinical and histo-
logic features of four patients with crescentic IgAN coexist-
ing with an ANCA-positive serology and compared them to 
previous reported case series. We found a proportion of 1.2% 
patients with ANCA positivity in our IgAN biopsy-proven 
cohort, similar to the one previous reported.

In our case series, all patients but one had eGFR below 
15 mL/min at diagnosis. Besides rapidly decreasing eGFR, 
all patients presented with proteinuria around 1.5 g/day and 

Table 4   Semi-quantitative assessment of the three studies reported to date which included IgAN–ANCA-seropositive patients

CRP C-reactive protein, eGFR estimated glomerular filtration rate, HPF high power field, MBL mannose binding lectine, NA not assessed, NS 
not significant
a Yang et al. (2015)
b Xie et al. (2018)
c Ma et al. (2019) designate the studies included in the variable assessment, when—a, b, c—are absent, the variable was assessed using all the 
included studies (i.e., percent of patients from total, see second and third rows)
p, the statistical significance tests were reported from the original studies when available

IgAN ANCA associated vasculitis p

ANCA ( − ) ANCA ( +)

Patients (n)
 Yang et al. (2015) [6]a 40 20 40
 Xie et al. (2018) [10]b 40 35
 Ma et al. (2019) [17]c – 26 142

Total (N) 80 81 182
Pathogenesis
 Serum IgA (g/L)b 2.4 (1.9, 3.3) 2.3 (1.6, 3.2) NA NS
 Serum galactose-deficient IgA1 (µg/mL)c 6.5 9 4.4  < 0.01

Complement activationc

 Classical pathway: sC1q (µg/mL) 70.3 (49.6, 97.8) 120.9 (95.0, 163.1) 77.2 (62.2, 100.2)  < 0.05
 MBL pathway: sMBL (ng/mL) 1732.1 ± 1038.8 1798.6 ± 1131.5 2138.2 ± 1368.3 NS
 Alternate pathway: sBb (µg/mL) 12.9 ± 6.0 12.7 ± 4.6 11.7 ± 5.0 NS

Histopathology
 Crescents (%) 30 31 29
 Fibrinoid necrosis (%)a,c 0 26 32
 Global glomerulosclerosis (%) 47 41 16
 Mesangial proliferation (%)b,c 60 71 88
 Tubulo-interstitial fibrosis (%) 24 30 30

Clinical presentation
 Macroscopic hematuria (%)a 13 30 10
 Microscopic hematuria (HPF)c NA 436 353 NS
 Proteinuria (g/24 h) 2.3 2.0 1.8
 eGFR (mL/min) 69 41 21
 Lung involvementa 0 40 70  < 0.001
 CRP (mg/L)a, c 2 7.2 21

Outcome
 Remission (%)b 38 43 NA NS
 Dependent on dialysis (%) 20 26 26
 Death (%) 4 5 11
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dysmorphic microhematuria, suggesting glomerular inflam-
mation. These results are in line with previous reports in 
which IgAN–ANCA -positive patients presented with acute 
nephritic syndrome.

Systemic symptoms suggestive for ANCA vasculitis were 
seen in half of our patients, but only one patient had hem-
orrhagic alveolitis, in contrast to reported series in which 
pulmonary involvement was reported in almost 40% of 
the patients [6]. Inflammation was also preeminent in our 
patients (Tables 1, 4). Moreover, in the single study which 
compared seropositive ANCA IgAN to rapidly progressive 
IgAN and to ANCA vasculitis, the clinical manifestations 
ANCA-positive IgAN were similar to those found in ANCA 
vasculitis [6]. Thus, the clinical phenotype of ANCA-sero-
positive IgAN—rapidly progressive nephritic syndrome and 
systemic symptoms with pulmonary involvement—seems 
distinctive from rapidly progressive IgAN and closer to 
ANCA vasculitis [2].

IgA deposits are commonly found in the general popula-
tion, but only a few patients develop IgAN. Mesangial IgA 
deposits were reported in 5% of patients without known 
kidney disease in an autopsy study [11]. On the other hand, 
ANCA seropositivity was reported in variable proportion 
in conditions other than ANCA vasculitis, including IgAN 
and other glomerulonephritis [3, 12]. Thus, ANCA sero-
positivity in rapidly progressive IgAN could be either the 
superposition of an ANCA associated vasculitis on a pre-
existent IgAN or an increase in ANCA titer because of the 
pro-inflammatory environment generated by the glomerular 
lesions induced by IgA deposits. However, in both cases, a 
certain pathogenic link could exist.

It is also possible to look at ANCA seropositivity as a 
rare epiphenomenon of the immunologic abnormalities of 
IgAN. Interestingly, serum IgA ANCA autoantibodies with a 
relatively low affinity for the antigen or/and present in small 
amounts in the circulation have been reported in ANCA vas-
culitis. However, serum IgA ANCA are not useful for the 
diagnosis of IgA vasculitis (i.e., Henoch-Schönlein purpura) 
and their pathogenic role remains uncertain [13, 14].

While specificity and sensitivity of a positive ANCA test 
are high for ANCA vasculitis when the clinical manifesta-
tion is evocative, about 2.1% positive tests are false-posi-
tive [12]. However, the ANCA level of antibody detected in 
false-positive patients is towards the low end of the detect-
able range [15]. In our study, the ANCA titer was signifi-
cantly increased in all the cases (Table 1). Moreover, the titer 
remained increased at follow-up.

On the other hand, the decision to order a test for ANCA 
may be hampered by the overlap in clinical presentation 
between ANCA vasculitis and IgAN. Therefore, the delay 
in diagnosis could be related to physician non-acquaintance 
with this clinical association, precluding earlier ANCA 

testing and efficient immunosuppressive treatment. Never-
theless, this could also explain the low frequency of reported 
rapidly progressive nephritic IgAN associated with ANCA 
vasculitis.

Another argument for ANCA being a culprit in rapidly 
progressive nephritic IgAN comes from response to treat-
ment and outcome. All patients from our cohort and most 
patients reported by other investigators responded very 
well to the intensive immunosuppressive regimens used in 
ANCA-positive vasculitis with renal involvement [16], in 
contrast to rapidly progressive IgAN where the response to 
aggressive immunosuppression was poorer (ESKD after 6 
months 0.26 vs. 0.77 events/patients-years) [6].

The simultaneous occurrence of two distinct pathological 
processes—IgAN and ANCA vasculitis—could be coinci-
dental due to the increased prevalence of IgAN in the gen-
eral population. However, the possibility that the presence 
of one condition may predispose to the other still exists. The 
pathological interplay between IgAN and ANCA-associated 
vasculitis is still a matter of debate. Some authors suggested 
that IgA transitory deposits are the first inflammatory step in 
the pathogenesis of ANCA-associated vasculitis. However, 
Bantis et al. reported IgA deposits in kidney biopsy speci-
mens 6 months after treatment [16]. Moreover, the clinical 
features of IgAN–ANCA -positive patients resemble both 
IgAN and the ANCA associated vasculitis. Thus, ANCA 
could be “associated” with IgAN by playing a role in the 
acute phase of the disease [16].

Ma et al. studied complement activation in patients with 
IgAN and in those with ANCA-associated vasculitis with or 
without IgA deposition, and found that the complement was 
activated on the alternative pathway in all three groups [17]. 
However, in IgAN–ANCA -positive patients, the comple-
ment was activated also on the classic pathway, and serum 
C1q and IgA levels were directly correlated (Fig. 2, Table 4) 
[17].

There are several limitations regarding the present case 
series and literature review. The ANCA positivity in IgAN 
patients being rare (probably because seldom checked), the 
studies reported heterogeneous clinical presentation, treat-
ment, and outcome, explaining the lack of consensus on 
this topic. Moreover, we included only case series in our 
review, which might hamper the epidemiologic evaluation 
of IgAN–ANCA -positive patients. ANCA was determined 
in our case series only by ELISA; however, the ANCA 
titer was significantly increased in all the cases. While the 
induction therapy with corticosteroids and cyclophospha-
mide was efficient in the reported studies, the protocols, 
the follow-up period, and the definition of outcomes were 
highly different. Therefore, randomized clinical trials to 
evaluate the efficiency of immunosuppressive treatment 
in IgAN–ANCA-positive patients are needed.
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In conclusion, we report a subset of patients with 
ANCA-positive crescentic IgAN characterized histo-
pathologically by vasculitis-like lesions and clinically by 
a rapidly progressive decline in kidney function, which 
was reversed by an aggressive induction immunosuppres-
sive protocol used in ANCA-positive vasculitis. Therefore, 
checking ANCA serology seems useful in patients with 
rapidly progressive IgAN for therapeutic and prognostic 
reasons.
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Fig. 2   ANCA vasculitis (red). A pro-inflammatory environment initi-
ates the production of ANCA by plasma cells as well as neutrophils 
priming through cytokines. ANCA bind to myeloperoxidase (MPO) 
and proteinase 3 (PR3) on the surface of primed neutrophils caus-
ing the release of reactive oxygen species, and lytic enzymes, and 
excessive activation. Subsequent release of neutrophil extracellular 
traps (NETs) causes the development of ANCA vasculitis with ves-
sel inflammation and hemorrhage. IgAN (green). The serum level of 
IgA1 bearing galactose-deficient O-glycans (Gd-IgA1) is increased. 

Gd-IgA1 are recognized as autoantigens by antiglycan autoantibod-
ies (anti-Gd-IgA1), with the formation of circulating nephritogenic 
immune complexes. Some of these immune complexes deposit in 
the kidney and activate mesangial cells. In response, mesangial cells 
proliferate and produce in excess extracellular matrix, cytokines, and 
chemokines, leading to podocyte apoptosis and proteinuria. Alterna-
tive and lectin complement pathways are active in both diseases; how-
ever, patients with IgAN–ANCA vasculitis also had the activation of 
the classic complement pathway as reported by Ma et al. [17]
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