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CASE REPORT

Human Parvovirus B19-Induced Acute Glomerulonephritis:
A Case Report

Homare Shimohata, Takashi Higuchi, Yujiro Ogawa, Shogo Fujita, Miho Nagai, Masahiro
Imaizumi, Hiroshi Maruyama, Kouichi Hirayama and Masaki Kobayashi

Department of Nephrology, Tokyo Medical University Ibaraki Medical Center, Ibaraki, Japan

Abstract

Human parvovirus B19 (HPV B19) infection is well known as a cause of erythema infectiosum in children. Acute
glomerulonephritis due to HPVB19 infection is rarely observed in adults. Here, we present the case of a 45-year-old
female who showed acute glomerulonephritis induced by HPVB19 infection with various autoantibodies. She had
proteinuria (175 mg/g creatinine) and hematuria (20–29 erythrocytes per high-power field) in a urinalysis, and various
autoantibodies such as antinuclear antibodies, proteinase-3-antineutrophil cytoplasmic antibodies (PR3-ANCA), anti-
glomerular basement membrane (GBM) antibodies, and anticardiolipin antibodies in a blood examination. A renal biopsy
showed that endocapillary proliferative glomerulonephritis comprised of mononuclear cell infiltration. By using immuno-
fluorescence microscopy, IgG, IgA, IgM, C3, C4, and C1q deposits were detected mainly in glomerular capillaries.
Electron-dense deposits were detected in the subendothelial area and mesangial area by using electron microscopy.
All symptoms and abnormal laboratory data were self-improved. Our patient’s case may provide a clue to the etiology of
ANCA-associated vasculitis or lupus nephritis.

Keywords: endocapillary proliferative glomerulonephritis, human parvovirus B19, self-improved, subendothelial, various
autoantibodies

INTRODUCTION

Endocapillary proliferative glomerulonephritis is a char-
acteristic pathological feature of acute glomerulonephri-
tis. Although the most common cause of acute
glomerulonephritis is group A β-hemolytic strepto-
coccus, other bacterial infections such as Staphylococcus
aureus, Streptococcus viridans, viral infections, and para-
sitic infections often cause acute glomerulonephritis.1

Human parvovirus B19 (HPVB19) infection is well
known as a cause of erythema infectiosum in children.
In adults, not only arthritis, arthralgia, and transient
aplastic crisis but also acute glomerulonephritis are
often observed following HPVB19 infection.2 The
pathogenesis of the erythema infectiosum and joint
symptoms seems to be based on the deposition of
immune complexes. As a glomerular disease, the deposi-
tion of circulating immune complexes in glomerular
lesions is also a cause of disease onset,3 but the direct
infection of glomerular endothelial cells is assumed to be

a mechanism of renal injury. Almost all of these symp-
toms are self-limiting, but some patients develop severe
glomerulonephritis, such as antineutrophil cytoplasmic
antibodies (ANCA)-associated vasculitis4,5 or lupus
nephritis.

We report here our patient’s case of acute glomerulo-
nephritis due to HPVB19 infection that showed various
autoantibodies. This report may provide a clue to the
etiology of ANCA-associated vasculitis or lupus
nephritis.

CASE

A 45-year-old Japanese female was admitted to our hospi-
tal because of oliguria, anasarca, and headache. She had a
history of fever, arthralgia, and facial and pretibial edema
5 days before admission. Three days before admission, a
nonsteroidal anti-inflammatory agent and a gastrointest-
inal agent were prescribed for her by a general practitioner.
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At this point, her serum creatinine level was 0.8 mg/
dL. She had no children.

On examination, her blood pressure was 140/69
mmHg and the pulse rate was 75 beats/min. Her body
temperature was 36.3�C. She had facial and pretibial
edema. Laboratory data on admission showed that
serum creatinine and blood urea nitrogen were 3.14
and 39.2 mg/dL, respectively. Hemoglobin and serum
albumin were 10.9 and 3.6 g/dL, respectively. White
blood cell, platelets, C-reactive protein, alanine amino-
transferase, aspartate aminotransferase, lactate dehydro-
genase, blood glucose, and electrolytes were all normal.
Urinalysis showed proteinuria (175 mg/g creatinine) and
hematuria (20–29 erythrocytes per high-power field)
with granular casts (5–9 per high-power field). On
immunological examination, serum immunoglobulin
(Ig)G, IgA, and IgM were 1226, 145, and 163 mg/dL,
respectively. SerumC3, C4, and CH50 were 49.5mg/dL
(normal range: 65–135 mg/dL), 10.4 mg/dL (normal
range: 13–35 mg/dL), and less than 10 mg/dL (normal
range: 29–48 mg/dL), respectively. The antinuclear anti-
bodies titer was 160 times with a speckled pattern, and
that of antistreptolysin O was 101.3 U/mL. Anti-double-
stranded DNA antibodies, anti-Smith antibodies, hepa-
titis B virus surface antigen, and hepatitis C virus anti-
bodies were all negative.

The patient’s myeloperoxidase-ANCA (MPO-
ANCA), proteinase-3-ANCA (PR3-ANCA), and anti-
glomerular basal membrane (GBM) antibodies were
1.6 U/mL (normal range: <9 U/mL), 5.1 U/mL (normal
range: <3.5 U/mL), and 15 EU (normal range: <10 EU),
respectively. Anticardiolipin antibodies were 13.3 U/mL
(normal range: <10 U/mL). IgM antibodies titers to
HPVB19 were elevated at 13.83 (normal range: <0.8).
Taken together, the patient’s antinuclear antibodies,
PR3-ANCA, anti-GBM antibodies, anticardiolipin anti-
bodies, and HPVB19-specific IgM antibodies were posi-
tive. In light of these results, we conducted a
percutaneous renal biopsy to investigate the reasons for
the patient’s acute renal failure.

One needle biopsy core including nine glomeruli was
submitted. One glomerular collapse was observed, and the
other glomeruli were all enlarged and hypercellular; that is,
indicative of endocapillary proliferative glomerulonephritis
(Figure 1). The main infiltration cells were mononuclear
cells, and there were no neutrophils in the glomeruli. The
impairment of interstitium and vessels was mild. Using
immunofluorescence microscopy, IgG, IgA, IgM, C3,
C4, and C1q deposits were detected in glomerular capil-
laries. The electron-dense deposits were detected in the
subendothelial area and mesangial area, but not in the
subepithelial area, by using electron microscopy
(Figure 2). Based on the renal biopsy results and the high
titer of HPVB19-specific IgM antibodies, this patient was
diagnosed as having acute glomerulonephritis due to
HPVB19 infection. All symptoms and abnormal laboratory
data improved gradually with nomedication during admis-
sion, and she was discharged 10 days after the renal biopsy.

DISCUSSION

Although a relationship between HPVB19 infection and
glomerulonephritis (such as endocapillary proliferative
glomerulonephritis,2,6–8 mesangioproliferative glomeru-
lonephritis9 and focal segmental glomerulosclerosis10,11)
has been reported by many investigators, no specific
pathological features of renal disease with HPVB19
have been reported to the best of our knowledge. The
first report of a link between HPVB19 infection and
glomerulonephritis was that of two siblings with sickle
cell disease and hypoplastic crisis after HPVB19 infec-
tion;12 their pathological findings indicated focal seg-
mental glomerulonephritis. Wierenga et al.10 also
described HPVB19-infected patients with sickle cell dis-
ease; proliferative glomerulonephritis and focal segmen-
tal glomerulonephritis were observed in these patients.

In adult patients without hemolytic disease, endoca-
pillary proliferative glomerulonephritis seems to be a
common pathological feature of HPVB19 infection-

Figure 1. Light microscopy findings. Light microscopy shows a
glomerular lesion that was enlarged and hypercellular (PAS stain-
ing, original magnification �200).

Figure 2. Electron microscopy findings. The electron-dense
deposits (arrows) were detected in the subendothelial area and
mesangial area but not in the subepithelial area.

Renal Failure

160 H. Shimohata et al.



related renal disease (Table 1). Other clinical features that
are often observed in patients with endocapillary prolif-
erative glomerulonephritis due to HPVB19 infection are
acute nephritic syndrome, hypocomplementemia, and
self-limiting recovery.

Although our patient also showed the same manifesta-
tions as those in the previous reports, many of her auto-
antibody productions were distinctly different from those
in the previous reports (Table 1). On admission, we con-
sidered the presence of lupus nephritis, ANCA-associated
vasculitis or poststreptococcal acute glomerulonephritis in
our patient because various autoantibodies, that is, anti-
nuclear antibodies, PR3-ANCA, anti-GBM antibodies,
and anticardiolipin antibodies were detected by blood
examination, and we observed hypertension, acute renal
failure, and hypocomplementemia. However, the titers of
ANCA, anti-GBM antibodies, and anticardiolipin anti-
bodies were low, while the titer of anti-parvovirus antibo-
dies was high and anti-ds-DNA antibodies were absent.
On renal biopsy, although the full-house pattern of immu-
nofluorescence is consistent for lupus nephritis, this
immunofluorescence feature is not characteristic of
ANCA-associated vasculitis and poststreptococcal acute
glomerulonephritis. Furthermore, the absence of sube-
pithelial electron-dense deposits and tubuloreticular
inclusions is not consistent with poststreptococcal acute
glomerulonephritis or lupus nephritis. Based on these
results, the presence of lupus nephritis, ANCA-associated
vasculitis, and poststreptococcal acute glomerulonephritis
was denied.

Our case differs from previous reports that showed
endocapillary proliferative glomerulonephritis with
HPVB19 infection. Hermann et al.4 demonstrated that
of six patients diagnosed with acute HPVB19 infection,
one patient was tested positive for PR3-ANCA and two
were tested positive for PR3-ANCA andMPO-ANCA. In
addition, Hermann et al. observed that after 6 months of
follow-up, all of the patients with raised ANCA at baseline
were tested negative, and their peripheral joint disease and
macular rush had subsided.

Although there are some studies about the relationship
between HPVB19 infection and the detection of
ANCA,4,5 reports of a direct relationship between
ANCA and renal lesions or renal vasculitis caused by
ANCA are rare. A direct invasion of HPVB19 to vascular
endothelial cells that present P-antigen may be a cause of
vasculitis associated with HPVB19 infection. However,
the precise relationship between ANCA-associated
nephritis and HPVB19 infection remains unknown.

Although a lupus-like presentation in several patients
with HPVB19 infection was reported, almost all of these
cases were self-limiting and renal manifestation was
absent.16 Sève et al.17 conducted a computer-assisted
search of publications related to systemic lupus erythe-
matosus (SLE) associated with HPVB19 infection dated
from 1975 to 2003 and found that 19 out of 38 patients
showed self-limited lupus-like symptoms, and none had
renal involvement. Saeki et al.18 also reported a case T
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mimicking SLE caused by HPVB19 infection, and their
patient had no urinary abnormality.

To our knowledge, there are few reports about the
relationship between HPVB19 infection and lupus
nephritis. Although our patient showed self-limited
lupus-like symptoms including arthralgia, antinuclear
antibodies, and immunologic disorder (anticardiolipin
antibodies), the presence of renal disorder was different
from Sève’s and Saeki’s reports. Sugimoto et al.19 noted
that renal manifestation might not be rare in patients
with SLE-like presentations of HPVB19 infection, but
they did not provide the pathological findings of their
patient. The most conspicuous manifestations in our
patient compared to the previous reports are the endo-
capillary glomerulonephritis after HPVB19 infection
that showed SLE-like clinical manifestations and the
laboratory data.

The mechanism of autoantibody production due to
HPVB19 infection is not clear. In general, molecular
mimicry seems to be one reason for viral-induced
autoantigen production.20 Park et al.21 have demon-
strated that Th1-associated cytokines play a crucial
role in the pathogenesis and development of SLE
after HPVB19 infection. Hession et al.22 contend
that the relative antinuclear antibody titers may be a
prognostic indicator as to which patients will develop
chronic HPVB19-induced SLE, as opposed to mere
transient symptoms.

In conclusion, the possibility of HPVB19 infection
should be considered when glomerulonephritis accompa-
nied by the production of autoantibodies is encountered,
and the further accumulation of case reports similar to the
present case will provide clues to elucidate the pathogenic
mechanisms of ANCA-associated vasculitis or lupus
nephritis.

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for the
content and writing of this article.
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