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Myeloperoxidase-antineutrophil cytoplasmic
antibody (ANCA)-associated systemic
vasculitis developed from ANCA negative
renal limited vasculitis
A case report
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Abstract
Rationale: The relationship between antineutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV) and ANCA-
negative vasculitis has not been elucidated.

Patient concerns: A 64-year-old female with edema and proteinuria was admitted. A kidney biopsy indicated focal proliferative
nephritis with crescents in 25% of glomeruli. Serum ANCA was negative. Eighteen months later, systemic symptoms emerged and
acute kidney injury occurred. Serum ANCA against myeloperoxidase (MPO) turned positive. Repeated kidney biopsy showed more
severe lesion than last time. Immunoglobulin (Ig)Gwas purified from serum obtained before the first kidney biopsy.Weak ANCAwhich
could not be detected in serum was found in IgG.

Diagnoses: MPO-ANCA-associated AAV developed from ANCA-negative renal-limited AAV.

Interventions: The patient was treated with glucocorticoid.

Outcomes: The serum creatinine decreased to 2.17mg/dL a week later. MPO-ANCA turned negative when re-examined 3 weeks
later. No relapse has been observed during follow-up for 6 months.

Lessons: This is the first reported case about the spontaneous transformation from ANCA-negative renal-limited AAV to ANCA-
positive systemic vasculitis. Theremight be a slow process of epitope spreading in the pathogenesis of disease. Physicians should try
their best to detect the ANCA in the diagnose and treatment of ANCA-negative AAV.

Abbreviations: AAV = antineutrophil cytoplasmatic antibodies-associated vasculitis, ANA = antinuclear antibody, ANCA =
antineutrophil cytoplasmatic antibodies, C3 = complement 3, C4 = complement 4, CRP = C-reactive protein, IF =
immunofluorescence, MPO = myeloperoxidase, PBS = phosphate-buffered saline, PR3 = proteinase 3.
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1. Introduction

The relationship between antineutrophil cytoplasmic autoanti-
body (ANCA)-associated vasculitis (AAV) and ANCA-negative
Editor: Jinxian Xu.

Funding: This study is supported by 3 grants of National Natural Science Fund
(no. 81200534, no. 81570630, and no. 81600554), a grant of Tianjin Research
Program of Application Foundation and Advanced Technology (no.
15JCQNJC10700), and a grant of China Postdoctoral Science Foundation
funded project (no. 2014M560191).

The authors have no conflicts of interest to disclose.
a Department of Nephrology, b Department of Hematology, Tianjin Medical
University General Hospital, Tianjin, China.
∗
Correspondence: Peng-cheng Xu, Department of Nephrology, Tianjin Medical

University General Hospital, Tianjin, China (e-mail: nkxpc@163.com).

Copyright © 2017 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution-NoDerivatives License 4.0, which allows for redistribution, commercial
and non-commercial, as long as it is passed along unchanged and in whole, with
credit to the author.

Medicine (2017) 96:51(e9128)

Received: 23 July 2017 / Received in final form: 15 November 2017 / Accepted:
16 November 2017

http://dx.doi.org/10.1097/MD.0000000000009128

1

vasculitis has not been elucidated. We reported a 64-year-old
woman with proteinuria and normal kidney function. ANCA
negative AAV could not be excluded because kidney biopsy
indicated focal proliferative nephritis with crescents formation of
25% glomeruli. Treatment with angiotensin receptor blocker
alone decreased proteinuria and kept kidney function stable.
However, serummyeloperoxidase (MPO)-ANCA turned positive
18 months later. Acute kidney injury also occurred accompanied
by extrarenal symptoms. We retrospectively purified immuno-
globulin (Ig)G from the serum which was drawn and conserved
before the first kidney biopsy and demonstrated the existence of
weak ANCA. We believe this is the first reported case about the
spontaneous transformation from ANCA-negative renal-limited
AAV to ANCA-positive systemic vasculitis. The patient signed an
informed consent form at admission to hospitalization. Ethical
approval was not necessary because of the routine health care.

2. Case report

A 64-year-old woman arrived at our hospital with a 1-week
history of edema. Pertinent physical examination findings were
normal except a slight pitting edema of both lower extremities.
Chest x-ray and abdominal ultrasonography showed no obvious
abnormality. Blood routine and biochemical examinations were
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Figure 1. Manifestations of twice kidney biopsy. (A) Cellular crescent formation of a glomerulus of the first kidney biopsy. (B) Fibrous crescent formation of a
glomerulus of the second kidney biopsy. There were tubular atrophy and interstitial fibrosis as well.
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normal. Erythrocyte sedimentation rate was above normal (29
mm/h, normal range 0 to 20mm/h). Urinalysis revealed
hematuria 1+ and proteinuria 2+. Urine erythrocyte was 46/
mL (normal range <10/mL). No urinary red blood casts was
found. The 24-hour urine protein excretion revealed 2.5g
(normal range <0.15g/24h). Immunological examination
showed that all the parameters including C-reactive protein
(CRP), complement 3 (C3), and complement 4 (C4) were normal.
Immunofluorescence (IF) showed that both antinuclear antibody
(ANA) and ANCA were negative. The enzyme-linked immuno-
sorbent assay (ELISA) showed antibody against myeloperoxidase
(MPO), antibody against proteinase 3 (PR3), and antiglomerular
basement membrane antibodywere negative. Then kidney biopsy
was performed (Fig. 1A). Among 12 glomeruli of the specimen, 3
had ischemic sclerosis, 1 had cellular crescents, and 2 had
fibrocellular crescents. The others showed proliferation of the
mesangium. IF showed neither immune complex nor complement
deposition (IgA–, IgG–, IgM–, C3–, and C1q–). Focal prolifer-
ative nephritis with crescents formation was diagnosed and
ANCA-negative AAV could not be excluded. The patient was
then discharged with a treatment of losartan 100mg/d because
the patient did not agree with the immunosuppressive treatment
at that time.
During follow-up for 18 months, proteinuria decreased

gradually to a stable level of about 1g/24h. The edema relieved
and serum creatinine kept normal. Serum ANCA was still
negative when reexamined 6 and 12 months after discharge.
However, 3 weeks before the second hospitalization, the patient
felt fatigue and lost 1kg of weight. The patient had a mild cough
without hemoptysis. Chest CT scan showed increased lung
marking without empty formation. She also had a mild pain of
both knee joints. No rash, conjunctivitis, nasosinusitis, or hearing
loss existed. No sign of peripheral neuropathy was found. The
result of fecal occult blood test was negative. The serum
creatinine increased to 2.82mg/dL (normal 0.7–1.5mg/dL).
Losartan was stopped and the patient was admitted again.
Laboratory test showed serum CRP increased to 5.4mg/dL
(normal range <0.8mg/dL). Indirect IF showed perinuclear
ANCA was positive. ELISA showed the level of ANCA against
MPO was 64.3RU/mL (normal range <20RU/mL). The second
renal biopsy was done (Fig. 1B). Among 19 glomeruli of the
specimen, 4 had ischemic sclerosis, 3 had global sclerosis, 2 had
cellular crescents, 3 had fibrocellular crescents, and 4 had fibrous
2

crescents. There was moderate tubular atrophy, mild interstitial
fibrosis, andmildmononuclear cell infiltration of the interstitium.
IF showed neither immune complex nor complement deposition
(IgA–, IgG–, IgM–, C3–, and C1q–). The patient was diagnosed
as mixed category of MPO-ANCA-associated AAV according to
the 2010 histopathological classification proposed by Berden
et al.[5] The classification was mixed if <50% of the glomeruli
were normal, crescentic or globally sclerotic. Then she was
treated with intravenous methylprednisolone at a dose of 40mg/
day. The serum creatinine decreased to 2.17mg/dL a week later.
The patient was discharged with a maintain oral methylprednis-
olone treatment. MPO-ANCA turned negative when re-exam-
ined 3 weeks later. No relapse of AAV has been observed during
follow-up for 6 months.
To investigate the relationship between twice onsets of the

disease, we retrospectively purified IgG with affinity chroma-
tography from the serumwhich was drawn and conserved before
the kidney biopsies. Briefly, the serum was centrifuged for 20
minutes at 10,000rpm. The supernatant 1mL was loaded onto a
protein-G agarose affinity column (GE Healthcare, USA) with a
flow rate 1mL/min. Bound IgG was eluted with 0.1mol/L
glycine, 0.5mol/L NaCl (pH 2.7), and dialyzed against 0.01M
phosphate-buffered saline (PBS) (pH 7.4). The purified IgG was
then concentrated to a volume of 1mL with ultrafiltration.
Standard IF assays were performed according to the manufac-
turer’s instructions (Euroimmun, Lübeck, Germany). Serum of
the patient with the first and second onset of disease, control
serum, purified IgG of the patient with the first and second onset,
and purified IgG of control, diluted 1/10 in PBS, were added to
slides and incubated for 30min at room temperature. The slides
were washed twice with PBS and fluorescein isothiocyanate-
conjugated second antibody was added and incubated for 30
minutes at room temperature. After washing with PBS twice, the
slides were sealed with cover slips and observed at an exciting
light of 490nm. The IF test showed the existence of weak ANCA
in purified IgG of the patient with the first onset of disease.
Furthermore, we found this weak ANCA had a weak ability to
bind MPO using ELISA. Briefly, purified human MPO (Merck)
was coated to thewells of a polystyrenemicrotiter plate at 2.0mg/
mL in PBS. Purified IgG at a concentration equivalent to original
plasma were diluted at 1:100 with PBS-Tween and incubated at
37°C for 1hour. Binding was detected with alkaline phospha-
tase-conjugated goat antihuman IgG (Sigma) at a dilution of



Figure 2. Detection of ANCA. (A) Detection of ANCA with serum of the patient with the first onset of disease. (B) Detection of ANCA with serum of the patient with
the second onset of disease. (C) Detection of ANCA with serum of a normal control. (D) Detection of ANCA with the purified IgG of the patient with the first onset of
disease. (E) Detection of ANCA with the purified IgG of the patient with the second onset of disease. (F) Detection of ANCA with the purified IgG of a normal control.
(G) Negative control using only the second antibody. (H) Levels of the MPO-ANCA in purified IgG of the patient with the first and second onset of disease (ELISA
result). IgG obtained from 5 normal people were made as controls. ANCA=antineutrophil cytoplasmic autoantibody, ELISA=enzyme-linked immunosorbent
assay, IF= immunofluorescence, Ig= immunoglobulin, MPO=myeloperoxidase, NC=normal control, OD=optical density, P=patient (IF result, �400).
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1:20,000. The results were recorded at 405nm. The results are
shown in Figure 2.

3. Discussion

The diagnosis of ANCA-negative AAV is not as easy as ANCA-
positive AAV, especially when there is no extrarenal symptoms.
Crescent formation without fibrinoid necrosis can also be seen in
other glomerulonephritis besides AAV. For this patient, we were
not very convinced of the diagnosis of ANCA-negative AAV after
the first kidney biopsy since the patient did not have kidney
dysfunction, serum ANCA positivity, or extrarenal symptoms.
The long-time stability of disease with no need of any
immunosuppressive treatment and the negative results of
3

multiple tests of serum ANCA almost made us exclude the
diagnosis of AAV. It was the discovery of the weak ANCA in
purified IgG that helped us to confirm the diagnosis of ANCA-
negative AAV finally. The 2012 revised international Chapel Hill
consensus conference nomenclature of vasculitides defined
ANCA-negative AAV as a subtype of AAV and emphasized
that patients with ANCA-negative AAV might have ANCA that
could not be detected with current methods or might have ANCA
of as-yet-undiscovered specificity.[6] As far as we know, this
might be the first reported case about the spontaneous
transformation from ANCA-negative renal-limited AAV to
ANCA-positive systemic vasculitis after a long interval.
Some reports indicated that patients with negative ANCA had

a greater degree of proteinuria and a higher prevalence of
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[7,8]
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nephrotic syndrome than patients with positive ANCA.
According to previous studies, ANCA-negative AAV has less
extrarenal manifestations than ANCA-positive AAV. For the
current patient, proteinuria was the sole clinical symptom at first.
After the serum MPO-ANCA turned positive, the acute kidney
injury occurred and extrarenal symptoms also emerged. This
indicated the MPO-ANCA might accelerate the disease. By now,
the pathogenesis of AAV has not been elucidated. This is even
true for the ANCA-negative AAV. The activation of alternative
complement pathway has been considered to be very important in
the development of both ANCA-positive and ANCA-negative
AAV,[9] but the activation of alternative complement pathway
should be secondary to the activation of netrophils. The
neutrophils-activating ability of ANCA has been demonstrated
by many in vitro and in vivo experiments. However, the existence
of ANCA seems not to be necessary in the pathogenesis of AAV
and the initial factor of AAV has not been confirmed yet.
Actually, although ANCA can activate neutrophils, it is not the
sole reason for the activation of neutrophils in AAV because the
activation of neutrophils has also been demonstrated in ANCA-
negative AAV.[10,11] The ANCA-positive AAV can relapse in the
ANCA-negative status.[12] One reasonable speculation about the
pathogenesis of AAV is that neutrophils are activated initially
without the need of ANCA. Then the activated neutrophils
release ANCA antigens to the immune system and induce the
generation of ANCA which can activate more neutrophils and
accelerate the disease.
According to previous studies, about 10% to 40% of patients

with pauci-immune crescentic glomerulonephritis were ANCA
negative.[13–16] Although lacking autoantibodies, targeting B cells
for the treatment of ANCA-negative AAV has been demonstrated
effective.[17]We believe that more andmore ANCA-negative AAV
will be reclassified as ANCA-positive AAV along with the
development of examination technique.[18] Although the positivity
of ANCA detection in ANCA-negative AAV can be elicited with
combined use of different methods, the spontaneous seroconver-
sion of ANCA in ANCA-negative AAV has not been reported by
previous studies. For the current patient, since the kidney function
was normal and the diagnosis of AAV was not definite, no
immunosuppressive treatment was given after the first kidney
biopsy. This might be the critical reason for the seropositivity of
ANCA after 18 months. To clarify the diagnosis, we purified the
IgG from the serum obtained before the first kidney biopsy and
found that there was weak ANCA in the IgG which could not be
detected in serum. The research of Roth et al[19] might help to
explain this phenomenon. In that study, the researchers found that
many patients with ANCA-negative AAV had antibodies
recognizing a special linear epitope of MPO (aa 447–459), but
the antibodies could only be detected with purified IgG since there
were fragments of ceruloplasmin in sera which could interfere the
binding between MPO and the antibodies. It is noteworthy that
natural anti-MPO antibodies exist in normal people and these
natural antibodies only can be detected with purified IgG.[20,21] So
we speculate there should be a slow process of epitope spreading in
the pathogenesis of disease for the current patient. Interestingly,
although ANCA seemed to be pathogenic for this patient, neither
immune complex nor complement deposition was found in 2
kidney biposies. It should be explained by the fact that the antigen
of ANCA exists in neutrophils not in endothelial cells of glomeruli.
In conclusion, this case offers a new clue for the understanding

of the relationship between ANCA-negative and ANCA-positive
4

AAV. For some patients, ANCA-negative status might be a
transient stage in the development of AAV. Physicians should try
their best to detect the ANCA in the diagnoses and treatment of
ANCA-negative AAV.
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