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Abstract
Our aimwas to evaluate the pathogenic role of anti-neutrophil cytoplasmic antibodies (ANCAs) in patients with IgA nephropathy
(IgAN). A total of 2390 patients with biopsy-confirmed IgAN were analyzed retrospectively. Thirty-five IgAN patients with
ANCA and 40 IgAN patients without ANCAwere enrolled. According to the Birmingham Vasculitis Activity Score (BVAS)
items, the ANCA-positive patients were further divided into two subgroups which with or without systemic symptoms. The
cumulative renal survival rate was calculated using Kaplan–Meier analysis. Comparisons between groups were made using the
log rank test. Among the 35ANCA-positive patients, 14 (40%) had systemic symptoms. Compared with ANCA-positive patients
without systemic symptoms, ANCA-positive patients with systemic symptoms had a shorter duration of disease (1.0 [IQR, 0.3–
6.8] vs. 6.0 [IQR, 2.0–21.0], P = 0.011); showed worse renal function with lower levels of eGFR (24.2 [IQR, 11.7–74.9] vs.
100.1 [IQR, 59.6–130.2] mL/min/1.73m2, P = 0.002), serum albumin (30.4 [IQR, 27.4–34.8] vs. 41.5 [IQR, 35.1–44.4] g/L,P =
0.001), and hemoglobin (96.1 ± 21.5 vs. 118.2 ± 22.4 g/L, P = 0.006); and presented relatively higher incidences of rapidly
deteriorating kidney function (28.6 vs. 0.0%, P = 0.039) and moderate-to-severe tubular atrophy (78.6 vs. 23.8%, P = 0.001).
Kaplan–Meier analysis had shown that ANCA-positive patients with systemic symptoms had lower cumulative renal survival
rate compared with both ANCA-positive patients without systemic symptoms and ANCA-negative patients (log rank = 14.40,
P < 0.001). Evaluation of systemic symptoms is a simple, readily available clinical tool to predictive the pathogenic role of
ANCA in IgAN.

Keywords Anti-neutrophil cytoplasmic antibodies . Nephritis . Vasculitis

Introduction

Anti-neutrophil cytoplasmic antibodies (ANCAs) are serolog-
ic markers of ANCA-associated vasculitis (AAV) and play an
important role in the pathogenesis of various autoimmune
disorders [1]. Increasing evidence from animal studies and
clinical observations has suggested the pathogenic role of
ANCA in vasculitis [1–4]. Roth et al. suggested that the

pathogenicity of ANCA might depend on epitope specificity
[5]. Therefore, high sensitivity epitope excision and mass
spectrometry approaches may be useful tools in the identifi-
cation of pathogenic versus non-pathogenic ANCA.
Nevertheless, these are time-consuming and costly diagnostic
methods. In clinical practice, there is a pressing need to iden-
tify approaches that can rapidly evaluate and discern the var-
ious ANCA subsets. Such novel tools may have therapeutic
implications and be of distinct prognostic value.

In the past few decades, ANCAs have been found not only
in AAV but also in both pathological and normal conditions
[6–12]. Recent studies have suggested the pathogenic poten-
tial of ANCA in IgA nephropathy (IgAN) [12–20].
Interestingly, studies found that most patients diagnosed with
an overlap syndrome of IgAN and AAV commonly exhibited
various signs and/or symptoms of vasculitis, including fever,
arthralgia, keratitis, hemoptysis, and sudden visual loss.
However, while these are systemic symptoms, they are mainly
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extrarenal manifestations and are not typical features of IgAN
[21]. Nonetheless, ANCA seems to play a direct pathogenic
role in these patients, which may be due to coexisting AAV
[15]. Watts et al. [22] showed that systemic symptoms might
be a poor indicator for vasculitis in ANCA-positive patients.
Furthermore, the occurrence of multiple symptoms is closely
related to pathogenic ANCA [23]. On this background, inclu-
sion of systemic symptom assessment prior to therapy initia-
tion seems reasonable.

The Birmingham Vasculitis Activity Score (BVAS) instru-
ment is a questionnaire consisting of 56 items grouped into
nine different organ systems. Each item refers to systemic
symptoms frequently observed in patients with vasculitis,
and these clinical symptoms are highly specific for vasculitis
[24]. Therefore, we hypothesized that BVAS can serve as an
aid for rapid screening of patients with pathogenic ANCA in
clinical practice.

To illustrate this possibility, the current study provided the
largest series of ANCA-positive IgAN patients. The selected
patients were divided into two subgroups (with or without
systemic symptoms) according to the BVAS items.
Subsequently, a systematic analysis was performed to evaluate
differences in clinicopathological features and prognosis in
these patients.

Methods

Study cohort and study design

A total of 2390 patients with biopsy-confirmed IgAN were
enrolled between January 2011 and June 2016 in the
Department of Nephrology, Xinqiao Hospital (The Second
Affiliated Hospital), Army Military Medical University
(Third Military Medical University), Chongqing, China.
Biopsy was based on the presence of dominant IgA in the
glomerular mesangium with or without IgA deposits in pe-
ripheral glomerular capillary loops [25, 26].

The inclusion criteria for patients enrolled in this study
were as follows: (1) screened for ANCAs (PR3-ANCA and
MPO-ANCA) and (2) primary diagnosis without immunosup-
pressive therapy. The exclusion criteria were as follows: (1)
history of chronic liver disease, infection, malignancies, dia-
betes, or other autoimmune diseases; (2) ANCAs associated
with propylthiouracil or anti-tuberculosis drugs; (3) the pres-
ence of anti-GBM antibody or anti-nuclear antibody; and (4)
lack of follow-up record.

Of the 2390 total patients, 35 ANCA-positive patients were
selected for analysis. Another 40 patients with ANCA-
negative IgAN (primary IgAN) were randomly selected as
the control group.

This study was conducted according to the guidelines of
the Declaration of Helsinki and was exempted from approval

by the Medical Ethical Committee of Xinqiao Hospital (The
Second Affiliated Hospital), Army Military Medical
Universi ty (Third Mili tary Medical Univers i ty) .
Furthermore, the Medical Ethical Committee ruled that in-
formed consent was not necessary given that this study in-
volved minimal risk and no identifying information was used.

Measurements

Clinical data at renal biopsy included age, sex, time to renal
biopsy, mean arterial blood pressure (MABP), serum creati-
nine, estimated glomerular filtration rate (eGFR), uric acid,
serum albumin, erythrocyte sedimentation rate (ESR),
neutrophil-to-lymphocyte ratio (NLR), hemoglobin, serum
IgA, serum C3, 24-h urine protein, proportion of renal insuf-
ficiency, nephrotic syndrome, rapidly deteriorating kidney
function, Birmingham Vasculitis Activity Score (BVAS),
and Vasculitis Damage Index (VDI). The eGFR was calculat-
ed using the chronic kidney disease epidemiology collabora-
tion (CKD-EPI) two-level race equation [27]. ANCAs were
detected by indirect immunofluorescence (FA-1200-2010;
Euroimmun; Lübeck, Germany) and EUROBlot kits (DL-
1200-6401-3G; Euroimmun; Lübeck, Germany), according
to the protocols provided by the respective manufacturers.
Rapidly deteriorating kidney function was defined as
Bprogressive renal impairment over a period of few weeks^
[28]. Two investigators scored 35 ANCA-positive cases with
BVAS and VDI instruments. Each investigator conducted sev-
eral professional training on the VCRC website (http://www.
rarediseasesnetwork.org/vcrc/investigators/outcomes).

Renal biopsy specimens from both ANCA-positive and
ANCA-negative IgAN patients were analyzed and the follow-
ing features based on the Oxford classification of IgAN were
recorded: total glomeruli, crescent formation, fibrinoid necro-
sis, global glomerulosclerosis, mesangial hypercellularity rate,
endocapillary hypercellularity, and tubular atrophy ([mild, T0
(0–25%); moderate, T1 (26–50%); or severe, T2 (≥ 51%)])
[25]. Additionally, the presence of IgA, IgG, IgM, C3, C4,
and C1q deposits was documented (graded on a scale of 0–3
[0 for absence, + for mild, ++ for moderate, and +++ for
strong]) in immunohistochemistry.

Outcomes and definition

The patients were followed up in an outpatient clinic. The
regimen was adjusted according to renal function and histo-
logic lesions. The composite endpoint of the study was de-
fined as death or the occurrence of end-stage renal disease
(ESRD). The ESRD was diagnosed in patients who had
received maintenance dialysis or with eGFR < 15 mL/
min/1.73 m2 for at least 6 months. Remission was de-
fined as patients with urinary protein < 0.3 g/day or
protein-negative urine, with or without persistent
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disappearance of microscopic hematuria (urinary sedi-
ment red blood cells of less than 5/HP) [29].

Statistical analysis

All statistical analyses were performed using SPSS software,
version 21.0 (SPSS, Chicago, IL). The one-sample K–S test
was used to determine the normality of the data distribution.
Normal distribution and variance homogeneous data are pre-
sented as the average ± SD and compared with independent
samples t test. Non-normal distribution data are presented as
the median (interquartile range) and compared with the
Mann–Whitney U test. Categorical variables compared with
the chi-square test or Fisher’s exact test are reported as the
number and frequency. The cumulative percentage of renal
function was calculated using the Kaplan–Meier method.
Comparisons between groups were made using the log rank

test. Spearman correlation test was applied to determine the
correlations between measurements (including categorical
variables and non-normal distribution data). For the predictive
diagnostic value of tests, the receiver operating characteristic
(ROC) curve was applied. A P value < 0.05 was considered
statistically significant.

Results

Demographic and clinical characteristics

Based on the symptoms in the BVAS score system, 35 patients
with ANCA-positive were divided into two subgroups: those
with systemic symptoms (n = 14) and patients without system-
ic symptoms (n = 21). We compared the clinical characteris-
tics and prognosis of ANCA-positive and ANCA-negative

Table 1 Demographic and clinical characteristics of ANCA-positive IgAN patients (with and without systemic symptoms) and ANCA-negative
patients (primary IgAN)

Parameter Total ANCA-positive Pa ANCA-negative

With systemic symptoms Without systemic symptoms

No. of patients 35 14 21 40

Age (years) 36.9 ± 15.4 41.6 ± 17.5 33.7 ± 13.3 0.141 34.3 ± 11.5

Gender (male, %) 10 (28.6)* 3 (21.4) 7 (33.3) 0.703 21 (52.5)

Duration of disease (months) 3 (1–12) 1.0 (0.3–6.8) 6.0 (2.0–21.0) 0.011 6.0 (0.8–33)

ANCA titer 1:10 (1:10–1:32) 1:32 (1:10–1:100) 1:10 (1:8–1:10) 0.002 –

MABP (mmHg) 95.8 ± 17.5 96.1 ± 18.3 95.6 ± 17.5 0.944 95.2 ± 12.2

Serum creatinine (mg/dL) 1.0 (0.7–2.5) 2.3 (0.9–5.1) 0.9 (0.5–1.9) 0.006 1.0 (0.7–1.6)

eGFR (mL/min/1.73 m2) 76.1 (21.5–115.6) 24.2 (11.7–74.9) 100.1 (59.6–130.2) 0.002 91.2 (42.7–115.4)

Uric acid (mg/dL) 6.2 (4.8–7.4) 6.3 (5.6–7.9) 6.2 (4.4–7.2) 0.474 6.3 (5.3–8.4)

Serum albumin (g/L) 35.7 (29.0–42.3) 30.4 (27.4–34.8) 41.5 (35.1–44.4) 0.001 39.2 (35.6–42.3)

ESR (mm/h) 31 (9–68)* 67.5 (30.8–95.0) 15.0 (7.5–34.5) < 0.001 12 (7–17)

Hemoglobin (g/L) 109.4 ± 24.4* 96.1 ± 21.5 118.2 ± 22.4 0.006 132.6 ± 18.0#

NLR 2.6 (1.9–3.6) 3.7 (2.6–5.3) 2.1 (1.8–2.8) 0.001 2.5 (1.9–3.6)

Serum IgA (g/L) 2.3 (1.6–3.2) 2.1 (1.4–2.7) 2.7 (1.8–3.6) 0.138 2.4 (1.9–3.3)

Serum C3 (g/L) 0.8 (0.7–1.0) 0.8 (0.7–1.0) 0.8 (0.7–1.0) 0.881 0.8 (0.8–0.9)

Urine protein (g/24 h) 1.8 (0.4–3.1) 2.2 (0.8–3.3) 0.6 (0.3–3.1) 0.298 1.2 (0.6–2.6)

BVAS 6 (0–14) 14 (10–17) 0 (0 - 0) < 0.001 –

Nephrotic syndromeb 6 (18.2) 3 (23.1) 3 (15.0) 0.927 2 (5.1)

Rapidly deteriorating kidney function 4 (11.4) 4 (28.6) 0 (0.0) 0.039 0 (0.0)

Normal distribution data are presented as mean ± SD; non-normal distribution data presented as median (Q25, Q75); values for categorical variables are
provided as numbers (percentages). Conversion factors for units: SCr inmg/dL to μmol/L, × 88.4; uric acid inmg/dL toμmol/L, × 59.48;MABP= [(2 ×
diastolic) + systolic]/3

ANCA, anti-neutrophil cytoplasmic autoantibody; MABP, mean arterial blood pressure; eGFR, estimated glomerular filtration rate calculated using
epidemiology collaboration (CKD-EPI) two-level race equation; ESR, erythrocyte sedimentation rate; NLR, neutrophil-to-lymphocyte ratio
a Comparison between ANCA-positive IgAN patients with and without systemic symptoms
b Two cases without the data of 24-h urine protein

*Significant differences between ANCA-positive IgAN patients and ANCA-negative patients (primary IgAN)
# Significant differences between ANCA-positive IgAN patients with no systemic symptoms and ANCA-negative patients (primary IgAN)
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IgAN patients and further distinguished between ANCA-
positive patients with and without systemic symptoms in com-
parison with ANCA-negative patients. There were no signif-
icant differences in duration of disease and renal function be-
tween ANCA-positive and ANCA-negative IgAN patients
(P > 0.05). Compared with ANCA-positive patients without
systemic symptoms, ANCA-positive patients with systemic
symptoms had a shorter duration of disease (1.0 [IQR, 0.3–
6.8] vs. 6.0 [IQR, 2.0–21.0], P = 0.011); showed lower levels
of eGFR (24.2 [IQR, 11.7–74.9] vs.100.1 [IQR, 59.6–130.2]
mL/min/1.73 m2, P = 0.002), serum albumin (30.4 [IQR,
27.4–34.8] vs. 41.5 [IQR, 35.1–44.4] g/L, P = 0.001), and
hemoglobin (96.1 ± 21.5 vs. 118.2 ± 22.4 g/L, P = 0.006);
and presented higher levels of serum creatinine (IQR, 2.3
[0.9–5.1] vs. 0.9 [IQR, 0.5–1.9] mg/dL, P = 0.006), ESR
(67.5 [IQR, 30.8–95.0] vs. 15.0 [IQR, 7.5–34.5] mm/h,
P < 0.001), NLR (IQR, 3.7 [2.6–5.3] vs. 2.1 [IQR, 1.8–2.8],
P = 0.001), baseline BVAS score (IQR, 14 [10–17] vs. 0 [IQR,
0–0], P < 0.001), and ANCA titer (1:32 [IQR, 1:10–1:100] vs.
1:10 [IQR, 1:8–1:10], P = 0.002) (Table 1). In addition, rela-
tively higher incidences of rapidly deteriorating kidney func-
tion was seen in ANCA-positive patients with systemic

symptoms compared with ANCA-positive without systemic
symptoms (28.6 vs. 0.0%, P = 0.039). With the exception of
hemoglobin levels, no differences in clinical characteristics
were observed between ANCA-positive patients without sys-
temic symptoms and ANCA-negative patients (Table 1). In
all, this data suggested that the presence of systemic symp-
toms in ANCA-positive was a negative factor for IgAN.

Renal histopathology

There were no significant differences in cellular/fibrous cres-
cents , g lobal glomerulosc le ros is , endocapi l lary
hypercellularity, and tubular atrophy between ANCA-
positive and ANCA-negative IgAN patients (P > 0.05).
ANCA-positive patients with systemic symptoms showed sig-
nificantly higher positive rate of moderate-to-severe tubular
atrophy compared with ANCA-positive patients without sys-
temic symptoms (78.6 vs. 23.8%, P = 0.001). No such differ-
ence was seen between ANCA-positive patients without sys-
temic symptoms and ANCA-negative patients (P > 0.05), ex-
cept mesangial hypercellularity rate (P < 0.05) (Table 2).

Table 2 Renal histologic characteristics of ANCA-positive IgAN patients (with and without systemic symptoms) and ANCA-negative patients
(primary IgAN)

Parameter Total ANCA-positive Pa ANCA-negative

With systemic symptoms Without systemic symptoms

No. of patients 35 14 21 40

Total glomeruli 12 (11–19) 14 (11–19) 12 (7.5–19) 0.309 13 (9–19)

Cellular crescents 4 (11.4) 3 (21.4) 1 (4.8) 0.329 4 (10.0)

Fibrous crescents 5 (14.3) 3 (21.4) 2 (9.5) 0.622 2 (5)

Global glomerulosclerosis 23 (65.7) 11 (78.6) 12 (57.1) 0.191 29 (72.5)

Global glomerulosclerosis rate (%) 10.5 (0–37.5) 19.6 (6.8–42.2) 5.3 (0–20.8) 0.164 10.0 (0–33.3

Mesangial hypercellularity rate (%) 47.8 ± 26.8* 48.8 ± 28.2 47.1 ± 26.5 0.803 60.0 ± 20.0#

Endocapillary hypercellularity 2 (5.9) 1 (7.1) 1 (4.8) 1.000 0 (0.0)

Tubular atrophy (T1 and T2) 16 (45.7) 11 (78.6) 5 (23.8) 0.001 12 (30.0)

Immune complex deposition

IgM 3 (8.6) 0 (0.0) 3 (14.3) 0.388 3 (7.5)

IgG 15 (42.9) 8 (57.1) 7 (33.3) 0.163 23 (57.5)

Co-deposition 9 (25.7) 5 (35.7) 4 (19.0) 0.477 13 (32.5)

C3 28 (80.0) 10 (71.4) 18 (85.7) 0.546 39 (97.5)

C4 0 (0.0) 0 (0.0) 0 (0.0) – 0 (0.0)

C1q 0 (0.0) 0 (0.0) 0 (0.0) – 0 (0.0)

Normal distribution data are presented as mean ± SD; non-normal distribution data are presented as median (Q25, Q75); values for categorical variables
are given as numbers (percentages)

IgM, IgA deposition with immune complex IgM; IgG, IgA deposition with immune complex IgG; co-deposition, IgA deposition with immune complex
IgG and IgM; C3, immunocomplex deposition along with C3 (C3 deposition ≥ 1+); C4, C4 deposition ≥ 1+; C1q, C1q deposition ≥ 1+
a Comparison between ANCA-positive IgAN patients with and without systemic symptoms

*Significant differences between ANCA-positive IgAN patients and ANCA-negative patients (primary IgAN)
# Significant differences between ANCA-positive IgAN patients with no systemic symptoms and ANCA-negative patients (primary IgAN)
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Therapy

With the ANCA-positive group, a greater proportion of pa-
tients with systemic symptoms had been treated with steroid
and immunosuppressors combination compared with patients
without systemic symptoms (78.6 vs. 19.0%, P < 0.001).
There were no significant differences in therapy and outcome
between the ANCA-positive patients without systemic symp-
toms and patients with ANCA negativity (P > 0.05) (Table 3).

Survival analysis

The median follow-up time was 9 months (range 3–26) in
ANCA-positive patients with systemic symptoms, 7 months
(range 3–28) in ANCA-positive patients without systemic
symptoms, and 25 months (range 16–31) in ANCA-negative
patients, respectively. In Kaplan–Meier analysis, a significant
difference in cumulative renal survival rate was seen in the

ANCA-positive with systemic symptoms as compared to the
other two groups (Fig. 1; log rank = 14.40, P < 0.001).

Correlation results

The correlation between test results was illustrated in Table 4.
The BVAS scores at baseline showed significant correlations
with ESRD (r = 0.341, P = 0.045), mortality (r = 0.344, P =
0.043), VDI (r = 0.349, P = 0.040), and inflammatory indica-
tors including NLR (r = 0.424, P = 0.011) and ESR (r = 0.502,
P = 0.002) in ANCA-positive IgAN patients.

Predictive diagnostic value

According to the ROC analysis, AUC of the ROC curve for
BVAS showed no statistically significant to predict ESRD
(AUC 0.720; P = 0.062) or mortality (AUC 0.833; P =
0.059), as shown in Fig. 2. But VDI and NLR showed

Fig. 1 Renal survival rate of
ANCA-positive IgAN patients
(with and without systemic
symptoms) and ANCA-negative
patients (primary IgAN). Kaplan–
Meier analysis was used to cal-
culate the renal survival in patient
groups (log rank = 14.40,
P < 0.001)

Table 3 Therapy and outcome of ANCA-positive IgAN patients (with and without systemic symptoms) and ANCA-negative patients (primary IgAN)

Parameter Total ANCA-positive Pa ANCA-negative

With systemic symptoms Without systemic symptoms

No. of patients 35 14 21 40

Corticosteroid 7 (20) 2 (14.3) 5 (23.8) 0.796 14 (35.0)

Pulse methylprednisolone 4 (11.4) 3 (21.4) 1 (4.8) 0.329 2 (5.0)

Steroid and immunosuppressors 15 (42.9) 11 (78.6) 4 (19.0) < 0.001 7 (17.5)

Hemodialysis 3 (8.6) 2 (14.3) 1 (4.8) 0.712 1 (2.5)

Remission 15 (42.9) 4 (28.6) 11 (52.4) 0.163 15 (37.5)

ESRD 6 (17.1) 5 (35.7) 1 (4.8) 0.055 2 (5.0)

Mortality 2 (5.7) 2 (14.3) 0 (0.0) 0.153 0 (0.0)

Values for categorical variables are provided as numbers (percentages)
a Comparison between ANCA-positive IgAN patients with and without systemic symptoms
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significantly sensitivity, specificity, and accuracy to ESRD
((AUC 0.815; P = 0.008), (AUC 0.847; P = 0.003), respec-
tively). The ESR showed the best sensitivity, specificity, and
accuracy to predict mortality (AUC 0.0.906; P = 0.022).

Discussion

This study validated the application of BVAS items in ANCA-
positive IgAN patients. We found that ANCA-positive pa-
tients with systemic symptoms typically exhibited more se-
vere clinical features and histological lesions. Our results in-
dicated that the identification of these symptoms included in
the BVAS items might be helpful in the rapid screening of
patients with pathogenic ANCA.

The BVAS is an instrument that was designed to measure
disease activity [30]. The application of BVAS has been on the
rise in the past decade, with its use documented in vasculitis.
Further evidence has shown its utility in assessing therapeutic
effect in clinical trials [31, 32]. Furthermore, a retrospective
analysis by Wallace et al. [33] showed that the BVAS could
effectively predict prognosis. Subsequently, Haris et al. [34]
applied this clinical tool to risk stratification of patients. In that
study, BVASwas used as a simple and practical screening tool
in patients with suspected vasculitis. Herein, we propose that

BVAS can also be applied flexibly to clinical evaluation of
IgAN patients with serum ANCA positivity.

In the present study, ANCA-positive patients with systemic
symptoms showed worse renal function and hypoproteinemia
and manifested with obvious abnormality in inflammatory
indicators. This data was consistent with previous reports for
patients who had been diagnosed with IgAN and AAV
[12–20]. In addition, we observed that most of the ANCA-
positive patients with systemic symptoms showed moderate-
to-severe tubular atrophy. Recent evidence suggests that initial
eGFR, hypoproteinemia, and tubular atrophy are independent
predictors of unfavorable renal outcome [35–37]. Our data
showed that this sub-population had a poor prognosis, even
though they received immunosuppressive treatment after renal
biopsy. In a previous study, similar patients were still dialysis-
dependent in spite of treatment with cyclophosphamide and
corticosteroids [18]. The main reason for this dire outcome is
due to the presence of severe renal damage at diagnosis with-
out the benefit of early intervention. Furthermore, treatment
toxicity caused by long-term use of immunosuppressants can-
not be ruled out [38]. Therefore, there is a need for early
diagnosis andmore optimized treatment options. Other similar
studies demonstrated that ANCA-positive IgAN patients
could respond very well to immunosuppressive treatment
[15, 17, 20]. However, thus far, no more than 50 cases with

Fig. 2 Receiver operating characteristic analysis showing the predictive
value of baseline BVAS, VDI, NLR, and ESR to predict a ESRD and b
mortality in 35 ANCA-positive IgAN patients. AUC, area under the

curve; BVAS, Birmingham Vasculitis Activity Score; VDI, Vasculitis
Damage Index; NLR, neutrophil-to-lymphocyte ratio; ESR, erythrocyte
sedimentation rate; ESRD, end-stage renal disease

Table 4 Correlation results
Parameter ESRD Mortality Remission ESR (mm/h) NLR VDI

BVAS r = 0.341 r = 0.344 r = − 0.323 r = 0.502 r = 0.424 r = 0.349

P = 0.045 P = 0.043 P = 0.058 P = 0.002 P = 0.011 P = 0.040

VDI r = 0.504 r = 0.323 r = − 0.725 r = 0.205 r = 0.445 –

P = 0.002 P = 0.059 P = 0.000 P = 0.238 P = 0.007 –

NLR r = 0.505 r = 0.101 r = − 0.318 r = 0.341 – –

P = 0.002 P = 0.563 P = 0.063 P = 0.045 – –

ESR (mm/h) r = 0.314 r = 0.394 r = − 0.063 – – –

P = 0.067 P = 0.019 P = 0.721 – – –

r, correlation coefficient; BVAS, Birmingham Vasculitis Activity Score; VDI, Vasculitis Damage Index; NLR,
neutrophil-to-lymphocyte ratio; ESR, erythrocyte sedimentation rate; ESRD, end-stage renal disease
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IgAN and ANCA positivity have been reported and have
mainly been case reports, three case series, and a case-
control study [12, 39]. Certain specific factors could be in-
volved in these disparities, such as demographic characteris-
tics and patient selection criteria. In addition, previous studies
have focused on the clinical manifestations and treatment re-
sponse of IgAN patients with ANCA, but none has investigat-
ed the long-term prognosis using Kaplan–Meier method [12,
15, 18, 39]. In our study, ANCA-positive patients without
systemic symptoms showed slow disease process similarly
to primary IgAN (with ANCA-negativity). This data sug-
gested that systemic symptoms might be an identification fac-
tor for pathogenic ANCA. Moreover, these systemic symp-
toms were considered only if they could not be accounted for
by infectious or atherosclerotic disease, or drug toxicity [24].

In clinical practice, the BVAS is a useful checklist for cli-
nicians to supplement their assessment of patients with
suspected or diagnosed with vasculitis. Using BVAS items
may facilitate rapid screening of patients with pathogenic
ANCA. Previous studies have shown that this tool for mea-
suring disease activity could be used as a prognostic tool in
patients with vasculitis [24]. The damage assessment tool,
Vasculitis Damage Index (VDI), is a clinical checklist for re-
cording the accumulation of damage. Prolonged immunosup-
pressive treatment can be effectively avoided by using this
instrument [40]. As previous studies [24, 41], we also found
that the BVAS scores at baseline correlate well with renal
survival, mortality, the initial VDI scores, and inflammatory
indicators including NLR and ESR in ANCA-positive IgAN
patients. Compared to VDI, the BVAS showed no advantage
in predicting the prognosis [40]. But for the clinician, the
activity assessment tool, BVAS can provide timely assess-
ment and treatment. There may be some subjectivity
based on clinical judgment. Despite this caveat, the appli-
cation of BVAS is still worth considering in ANCA-
positive patients. The improvement of BVAS is necessary,
just like any tool without a gold standard. In our later
prospective study, we will expand the sample size for
further verification BVAS in ANCA-positive patients with
systemic symptoms.

This study has important strengths, mainly the number of
enrolled patients, diversity of the patient population, long-
term follow-up, comprehensive analysis of clinical and histo-
logical specimens, and the use of standard clinical endpoints
such as ESRD and death. Nonetheless, there are inherent lim-
itations of a retrospective observational investigation, and our
findings need to be validated in large cohorts and multiple
centers.

In conclusion, this study validated that the presence of sys-
temic symptoms in ANCA-positive was a negative factor for
IgAN as previous report [15]. Assessment of systemic symp-
toms by BVAS items is a simple, readily available clinical
approach to discriminate pathogenic versus non-pathogenic

ANCA in IgAN with ANCA positivity. However, the appli-
cation of this clinical tool for IgAN requires training and
experience.
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