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INTRODUCTION

Anemia frequently occurs at an early stage post-kidney 
transplantation [1,2]. Common predisposing factors for 
post-transplant anemia are immunosuppressive drugs 
and an increased risk of opportunistic infection [1]. Other 

contributing factors include blood loss, iron and folate 
deficiency, low erythropoietin, persistent hyperparathy-
roidism, and post-transplant medication [3]. Pure red cell 
aplasia (PRCA) is defined as the failure of erythropoiesis 
with preserved granulopoiesis and megakaryopoiesis. 
Patients often present with refractory normocytic nor-
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mochromic anemia with a low reticulocyte count and, in 
some instances, thrombotic microangiopathy. The diag-
nostic criteria for PRCA are normocytic anemia with less 
than 0.1% reticulocytes in the peripheral blood as well as 
less than 5% erythroblasts, giant pronormoblasts, normal 
megakaryopoiesis, and granulopoiesis in the bone marrow 
[3]. Parvovirus B19 (PVB19) infection can cause PRCA in 
children and immunocompromised patients, especially in 
kidney transplant patients. Destruction of pronormoblasts 
in the bone marrow leads to persistent anemia and retic-
ulocytopenia, which are unresponsive to erythropoietin. 
Thus far, only a few cases of PVB19-associated PRCA af-
ter kidney transplantation have been reported in Korea [4], 
and no recurrent cases have been documented. We herein 
report the first recurrent case of PVB19-associated PRCA 
in a kidney transplant patient who was successfully treat-
ed with repeated intravenous immunoglobulin (IVIG).

CASE REPORT

A 49-year-old woman presented with anemia. She had end-
stage renal disease due to immunoglobulin A nephropathy 

and started continuous ambulatory peritoneal dialysis at 
the age of 38. She was registered on the wait-list for de-
ceased-donor kidney transplantation. Owing to high levels 
of class I panel reactive antibodies (mean fluorescence 
intensity, 7,229), she received desensitization involving 
six sessions of plasmapheresis and three doses of bor-
tezomib (1.3 mg/m2). Two years later, she received a de-
ceased-donor kidney transplantation with induction of thy-
moglobulin (1.5 mg/kg). She subsequently recovered well 
under maintenance immunosuppression therapy involving 
prednisolone, tacrolimus, and myfortic acid. She experi-
enced two episodes of urinary tract infection during the 
first year after transplantation. Cytomegalovirus and BK 
virus were negative at the time, but her Epstein-Barr virus 
load was 3,820 copies/mL. Fourteen months after trans-
plantation, she developed dyspnea. Her hemoglobin level 
was 7.4 g/dL, which was a drop from 14.0 g/dL at 1-year 
posttransplant. Serum ferritin, iron, and total iron-binding 
capacity were 412.7 ng/mL, 65 μg/dL, and 252 μg/dL, 
respectively. Her vitamin B12 level was 611 pg/mL, and 
folate level was 3.96 ng/mL. Reticulocytes decreased to 
0.18%. The results of direct and indirect Coombs tests 
were negative. Levels of plasma hemoglobin and haptoglo-
bin were 2.4 mg/dL and 45 mg/dL, respectively. There was 
no evidence of gastrointestinal bleeding, and stool hemo-
globin level was within the normal range. Additionally, leu-
kocyte and platelet counts were within the normal range. A 
peripheral blood smear showed minimal neutropenia, left-
shift of neutrophils, and normocytic normochromic anemia 
without schistocytes. Her serum blood urea nitrogen and 
creatinine levels were maintained within the normal range.

One week after administration of methoxy polyethylene 
glycol-epoetin-β, her hemoglobin level dropped to 6.7 g/dL 
while leukocyte and platelet counts remaining within the 
normal range. Despite discontinuation of myfortic acid, 
her anemia aggravated. As the anemia progressed from 

HIGHLIGHTS

• Parvovirus B19associated pure red cell aplasia can 
recur in the presence of persistent PVB19 viremia in 
heavily immunosuppressed kidney transplant patients.

• Recurrent Parvovirus B19associated pure red cell 
aplasia should be controlled by reduction of immuno
suppression as well as intravenous immunoglobulin 
therapy.

Fig. 1. Bone marrow aspiration findings. 
Wright-Giemsa staining (×1,000) images of 
bone marrow aspiration smears showing 
(A) giant pronormoblasts with nuclear viral 
inclusion bodies (nucleoli-like, eosinophilic 
inclusion body, arrow) and (B) giant pronor-
moblasts with “dog ear” cytoplasmic projec-
tions (arrow).
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6.1 g/dL to 4.2 g/dL, she received transfusion of two 
units of leukocyte-depleted packed red blood cells. Her 
hemoglobin levels initially increased but dropped rapid-
ly and required a second transfusion. The PVB19 load 
measured using quantitative real-time polymerase chain 
reaction (PCR) was more than 60,000,000 copies/mL plas-
ma. In the bone marrow aspiration smear, cellularity was 
20%–40% which was normocellular for age. The estimated 
myeloid-to-erythroid ratio was 6.7:1. Abnormal giant pro-
normoblasts with nuclear viral inclusion bodies and “dog 
ear” cytoplasmic projections were observed (Fig. 1). The 
number of erythroid precursors was decreased. Despite 
the reduction in erythropoiesis, granulopoiesis was normal 
and megakaryocyte count was within the normal range 
(3–4/high-power field). These findings indicated a diagno-
sis of PVB19-induced PRCA.

IVIG therapy was administered at a dose of 0.4 g/kg/
day for 5 days. Simultaneously, the target trough blood lev-
el of tacrolimus was decreased to 4 ng/mL. Reticulocyte 
count initially increased from 0.25% to 14.14%. One week 
later, her hemoglobin level increased to 8.0 g/dL without 
additional treatments and were normalized at 13.6 g/dL 
within 2 months. No recurrence of PRCA had been report-
ed since then, and her hemoglobin levels were maintained 
above 13 g/dL. However, her 7-month follow-up PVB19 
viral titer was still over 50,000,000 copies/mL plasma. 

Her hemoglobin levels dropped to 11.8 g/dL and 

progressed to 9.0 g/dL 1 month later (Fig. 2). Due to the 
absence of other indications for recurrent anemia except 
for the persistently high PVB19 titer, a PVB19-associated 
PRCA recurrence was suspected. IVIG therapy (0.4 g/kg/
day) was restarted at 9 months after the initial IVIG thera-
py. Simultaneously, tacrolimus was converted to cyclospo-
rine to alleviate immunosuppression and thereby reduce 
PVB19 viremia. Her hemoglobin level slowly recovered to 
normal and then improved to 13.2 g/dL 2 months after the 
second treatment. The last PVB19 load was 9,104 copies/
mL plasma.

DISCUSSION

PVB19 belongs to the Parvoviridae family and the genus 
Erythrovirus, and it is the only human pathogen of this 
family. It is 25 nm-long, non-enveloped, and consists 
of a single-stranded linear DNA of 5 kb in length. It has 
a selective tropism for the globosides of human eryth-
roid progenitor cells known as the erythrocyte P antigen, 
which are expressed on the surfaces of erythroid cells, 
erythroid precursors, red blood cells of the placenta, fetal 
myocardium, fetal liver, some megakaryocytes, and endo-
thelial cells. Productive infection is seen only in erythroid 
precursors, and the consequent viral replication leads to 

Fig. 2. Changes in blood cell count after kidney transplantation. The patient’s hemoglobin level dropped from 14.0 g/dL at 12 months posttransplant to 
7.4 g/dL at 14 months posttransplant. Despite erythropoietin treatment, anemia progressed to 4.2 g/dL, requiring two cycles of red blood cell transfu-
sion. Intravenous immunoglobulin (IVIG) treatment initiated at 17 months posttransplant normalized her hemoglobin level at 19 months posttransplant. 
However, anemia recurred at 24 months posttransplant, and the second IVIG treatment initiated at 25 months Posttransplant successfully improved her 
anemia. IS, immunosuppressants; MMF, mycophenolate mofetil.
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cytopathic effects. The incidence of PVB19 infection in 
anemic kidney transplant patients was reported to be 12% 
in a single-center study, but this has been variable among 
different centers [5]. Until 2000, 26 cases of PVB19-relat-
ed anemia have been reported in solid organ transplant 
patients [6]. PVB19 infections often induce severe or per-
sistent anemia [7], skin rash, arthropathy (fever, arthralgia, 
and rash) [8], pancytopenia, graft loss, or dysfunctions 
such as hepatitis, myocarditis, pneumonitis, neurological 
disease, and vasculitis in immunocompromised hosts. 
Anemia has been found in 99% of immunocompromised 
hosts with PVB19 infection and is often accompanied by 
an inappropriate reticulocyte response or erythropoietin 
resistance. PVB19 infection should be suspected early 
in cases of anemia in immunocompromised patients, in-
cluding transplant patients, and prompt evaluation should 
be initiated. Viral detection in clinical specimens is im-
portant for the diagnosis of PVB19 infection. Although an-
ti-PVB19 immunoglobulin M antibody is detected in 75% 
of solid organ transplant patients at the time of diagnosis, 
the absence of antibodies in immunocompromised hosts 
may not exclude a PVB19 infection due to their delayed or 
inappropriate humoral response. Detection of PVB19 DNA 
in tissues is the key diagnostic approach but may also 
generate positive results in asymptomatic patients, which 
is a limitation. In situ hybridization or immunohistochem-
istry of the bone marrow should therefore be performed 
in patients with a strongly suspected diagnosis of PVB19 
infection despite negative serology and PCR results. 

Our patient presented with anemic symptoms such 
as fatigue and dyspnea and satisfied the criteria for 
PVB19-associated PRCA based on her elevated PVB19 vi-
ral load, bone marrow findings, and laboratory test results 
that suggested no other cause of anemia. Humoral im-
mune response and neutralizing antibodies are important 
in controlling the progression of PVB19-associated PRCA. 
Patients without sufficient antibody responses are there-
fore susceptible to persistent PVB19 infection. Recurrent 
PVB19 infections have also been frequently reported in 
kidney transplant patients with heavy immunosuppres-
sion; for example, patients who receive thymoglobulin as 
induction therapy. 

IVIG is the mainstay therapy for PVB19-associated 
PRCA, and it is a widely used regimen, with a total dose of 2 
g/kg over 2 to 5 days, although the daily dose and duration 
of therapy may vary according to centers. However, a daily 
dose of more than 1 g/kg with a shorter course increases 
the risk of nephrotoxicity and other side effects [9]. There 

has been no difference in the relapse rate between a to-
tal dose of more than 2 g/kg and that of less than 2 g/kg 
[10]. Cidofovir was reported to affect the inhibition of viral 
replication in vitro [11]. Importantly, adjuvant reduction 
of immunosuppressive therapy should be considered for 
PVB19-associated PRCA [2]. Regular follow-up monitoring 
of viral PVB19 DNA is not effective due to the persistence of 
viremia despite an appropriate therapeutic response. Quan-
titative real-time PCR for PVB19 should instead be consid-
ered. While additional IVIG therapy is indicated for relapsed 
anemia, no evidence has supported the preemptive use of 
IVIG for preventing recurrence of PVB19-associated PRCA. 

Initially, IVIG at a dose of 2 g/kg was administered for 5 
days with adjuvant reduction of maintenance immunosup-
pression, including discontinuation of myfortic acid and 
dose reduction of tacrolimus. Despite so, her PVB19 viral 
load remained high. In parallel with her history of pre-trans-
plant desensitization and thymoglobulin induction, a high 
risk of PRCA recurrence was indicated. Seven months af-
ter the initial IVIG therapy, anemia without a definite cause 
other than an elevated PVB19 viremia occurred, which 
strongly suggested recurrent PVB19-associated PRCA. A 
second therapy of IVIG successfully improved her anemia. 
In addition, tacrolimus was converted to cyclosporine 
to reduce the risk of re-recurrence, and PVB19 titer was 
indeed reduced after conversion. This finding was in line 
with that of a previous report that tacrolimus is an inde-
pendent risk factor for PVB19 infection [12]. In the previ-
ously reported recurrent case of PVB19-associated PRCA, 
tacrolimus was switched to cyclosporine at the lower limit 
of the target blood level, and a successful outcome was 
achieved upon completion of IVIG therapy [13]. Another 
study on two patients reported favorable outcomes after 
single therapy of IVIG for recurring PRCA [14].

Thus far, the direct effects of tacrolimus on PVB19 
have not been documented. Although the role of cellular 
immunity against PVB19 infection is unclear, PVB19-spe-
cific CD8+ T cell responses have been detected [15]. This 
suggests the potential contribution of tacrolimus to the 
suppression of T-cell immunity, which is usually involved in 
the humoral immunity against PVB19.

Thus far, only a few cases of PVB19-associated PRCA 
have been reported in kidney transplant patients in Korea 
[4]. While their diagnosis was made according to qualita-
tive PCR results, we utilized quantitative real-time PCR, 
which is a more advanced diagnostic tool. Similar IVIG 
regimens were used, which were associated with initial 
improvement of PRCA. However, we report the first case 
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of recurrent PVB19-associated PRCA in a Korean kidney 
transplant patient, suggesting that PVB19 infection is an 
important cause of recurrent posttransplant anemia in kid-
ney transplant patients with heavy immunosuppression. 
Patients with persistent PVB19 viremia and a history of 
PVB19-associated PRCA therefore require careful monitor-
ing for PRCA recurrence.
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