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Diagnostic Challenge of a Rare Cause of Anemia After
Kidney Transplant: Seronegative Parvovirus B19 Detected
by PCR and Bone Marrow Findings
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ABSTRACT

Objective: Anemia is a common complication in kidney transplant patients, often attributed to viral infections. Our objective was to describe
a rare case of severe anemia secondary to Parvovirus B19 infection in a kidney transplant recipient, highlighting diagnostic and therapeutic
challenges in the immunosuppressed setting.

Case Report: We present a43-year-old woman with end-stage renal disease secondary to polycystic kidney disease who received aliving-kidney
transplant from her husband. Seven months after transplantation, she presented with severe anemia, fatigue, and palpitations. Laboratory
findings demonstrated severe normocytic, normochromic anemia (Hb: 5.8 g/dL). Parvovirus B19 serology tests were negative twice, while PCR
testing revealed a significant viral load (25x10° copies/mL). Bone marrow biopsy findings included giant proerythroblasts with characteristic
viral nuclear inclusions. The patient received intravenous immunoglobulin (IVIG, 100 mg/kg/day for 4 days), and mycophenolate mofetil was
discontinued. After therapy, hemoglobin levels and viral load improved significantly, leading to successful resolution of anemia.

Conclusion: This case emphasizes the importance of considering Parvovirus B19 in the differential diagnosis of anemia in transplant
patients. In immunosuppressed individuals, PCR and bone marrow analysis can be essential for diagnosis, especially when serologic tests are

inconclusive. Timely intervention can lead to favorable outcomes.
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INTRODUCTION

Kidney transplantation is an effective treatment for end-
stage renal disease. However, immunosuppressive therapy
increases the risk of opportunistic infections, including vi-
ral infections that can lead to anemia. Anemia is a frequent
complication in kidney transplant recipients and often
prompts an extensive diagnostic workup due to its multi-
factorial etiology, including nutritional deficiencies, graft
dysfunction, medications, and viral infections (1). Parvovi-
rus B19 is one such virus known to cause transient aplastic
crisis in immunocompromised patients, resulting in se-
vere anemia (2). Among the viral causes, Parvovirus B19
is particularly important due to its tropism for erythroid
progenitor cells, where it induces apoptosis via the NS1
protein, leading to pure red cell aplasia (RCA) (1,3). The
virus is known to cause transient aplastic crisis in both im-
munocompetent and immunocompromised individuals,

but its diagnosis in transplant recipients remains challeng-
ing. Immunosuppressed patients may not mount adequate
IgM or IgG responses, making serological assays unreliable
(1,4). Therefore, bone marrow examination and polymer-
ase chain reaction (PCR) testing often become critical tools
for definitive diagnosis in such cases (1,5).

Although previous reports have described Parvovirus B19-
related anemia in transplant settings (6,7), comprehensive
cases integrating negative serology, marrow morphology,
immunohistochemistry, and PCR confirmation remain
rare. In this context, we present a kidney transplant recipi-
ent with severe anemia due to Parvovirus B19 infection,
where diagnosis was achieved through a multimodal ap-
proach and followed by a successtul therapeutic response
to intravenous immunoglobulin (IVIG) and adjustment of
immunosuppressive therapy.
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CASE PRESENTATION

A 43-year-old female with polycystic kidney disease un-
derwent peritoneal dialysis for 7 months prior to receiv-
ing a living-donor kidney transplant from her husband in
June 2021. Antithymocyte globulin was used as induction
therapy at a dose of 8.5 mg/kg, followed by maintenance
immunosuppressive therapy comprising mycophenolate
mofetil (1000 mg twice daily), tacrolimus, and prednisone
(5mg daily). Seven months after transplantation, she pre-
sented with complaints of fatigue and palpitations. Kidney
function tests were stable, but her hemoglobin level was
critically low at 5.8 g/dL. Blood smear and anemia work-up
were consistent with normocytic and normochromic ane-
mia with normal morphology and no schistocytes. The re-
sults of a comprehensive anemia work-up revealed normal
levels of ferritin (1223 pg/L), vitamin B12 (1200 pg/L), folic
acid (23 ug/L), LDH (143 U/L), total bilirubin (0.4 mg/dL),
and direct bilirubin (0.07 mg/dL).
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A bone marrow biopsy was performed (Figure 1A). The
bone marrow sample was fixed in 10% neutral buffered
formalin, processed into a paraffin-embedded block, and
sectioned at 4 pm. Sections were stained with hematoxylin
and eosin. Bone marrow biopsy revealed giant proerythro-
blastic cells with fine granular cytoplasm (Figure 1B, D),
prominent viral nuclear inclusions, and a central clear halo
(Figure 1C, E, F). Erythroid lineage maturation was im-
paired, resulting in a decrease or absence of erythroid cells,
while myeloid cells and megakaryocytes remained normal
(Figure 1B). Immunohistochemistry was performed using
a mouse monoclonal anti-Parvovirus B19 antibody (clone
R92F6, Cell Marque, Rocklin, CA, USA) at a 1:10 dilution
on a Ventana BenchMark ultra autostainer, with DAB
chromogen visualization. The diagnosis of Parvovirus B19
infection was confirmed by immunohistochemistry (Fig-
ure 1E). Parvovirus B19 serology was performed twice, and
both indicated no detectable IgG or IgM antibodies while
parvovirus B19 PCR was positive (25x10° copies/ml). PCR

Figure 1: Bone marrow biopsy findings in Parvovirus B19-induced red cell aplasia (A) (hematoxylin and eosin (H&E) x 20). Erythroid
lineage maturation is impaired, resulting in a decrease or absence of late erythrocytes, while myeloid and megakaryocytes remain
normal (B) (H&E x200). Giant proerythroblast cells with fine granular cytoplasm (C) (H&E x600). Proerythroblast cells are positive
with CD71 (D) (immunohistochemistry (IHC) x 200). Confirming Parvovirus B19 infection by immunohistochemistry (E) (IHC,
x300). Prominent viral nuclear inclusions and a central clear halo (F) (H&E x600).

II



DEMIR D et al: Diagnostic Challenge of Parvovirus B19

for other viruses (CMV, BK virus, and EBV) was negative.
The patient was promptly started on IVIG therapy at a dose
of 100mg/kg/day for a total of 4 doses. Mycophenolate
mofetil was discontinued to mitigate potential immuno-
suppression of viral clearance.

Upon discharge, the patient’s hemoglobin level increased
to 7.1 g/dL, and creatinine remained stable at 1.32 mg/dL
(Figure 2). Weekly follow-ups at the post-transplant clin-
ic showed a gradual improvement in hemoglobin levels,
reaching 12.5 g/dL after one month. PCR for Parvovirus
B19 decreased to 8738 copies/ml (Figure 2). At the last out-
patient control, hemoglobin levels had normalized to 14.4
g/dL, and there were no significant changes in creatinine
values (Figure 2).

DISCUSSION

The presented case of a 43-year-old woman who developed
profound anemia after kidney transplantation highlights
the importance of considering viral infections, particularly
Parvovirus B19, as a potential cause of anemia in immuno-
suppressed patients. The absence of evidence for hemoly-
sis, blood loss, or nutritional deficiency, coupled with the
detection of giant proerythroblasts and intranuclear inclu-
sions on bone marrow biopsy, strongly suggested a chronic
Parvovirus B19 infection that may have been reactivated
due to immunosuppression (5). Parvovirus B19 is known
to cause transient aplastic crisis, leading to severe anemia
in immunocompromised individuals, including kidney
transplant recipients (8). Serological examination for Par-
vovirus B19, particularly the IgM antibody test, may not be
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reliable in immunosuppressed patients, as they may fail to
mount an antibody response during active infection (1,5).
In the study by Eid et al.(1), it was shown that a negative
Parvovirus B19 IgM serologic test was observed in 29% of
the patients. This finding emphasizes the need to use PCR
for diagnosis in immunosuppressed patients with a clinical
suspicion of Parvovirus B19 infection, as relying solely on
serology may delay timely treatment (1,7,9).

Parvovirus B19 targets erythroid precursors, causing
RBC aplasia via apoptosis induction in RBC progenitors
through the NS1 protein-caspase pathway (3, 10). Broliden
et al.(11) have described the pathophysiology and persis-
tence of Parvovirus B19, noting that the NS1 protein not
only induces apoptosis but also contributes to persistent
infection through immune evasion mechanisms. These
insights underscore the need for vigilant long-term moni-
toring even after apparent clinical recovery. Bone marrow
biopsy played a crucial role in establishing the diagnosis in
this case, demonstrating giant proerythroblasts and intra-
nuclear inclusions consistent with Parvovirus B19 infec-
tion (9). In situations where both serology and PCR tests
are negative, but clinical suspicion remains high, a bone
marrow biopsy supported by immunohistochemistry can
be a valuable tool for confirming the diagnosis (1,5,9).

As previously reported by Agrawal et al.(8) in a case of
Parvovirus B19-induced transient aplastic crisis, viral in-
clusions within proerythroblasts can serve as a critical
morphological clue in bone marrow examination, even in
immunocompetent hosts (12). The median time to onset of
anemia after transplantation in Parvovirus B19 infections
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Figure 2: Clinical progression and laboratory parameters.
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is reported to be seven weeks highlighting the importance
of early recognition and intervention (1,5). Immunosup-
pression is a major risk factor for Parvovirus B19 infection
(6), and this case demonstrated the resolution of anemia
following the reduction of immunosuppressive medica-
tions, supporting the causal link between immunosuppres-
sion and Parvovirus B19 reactivation. Additionally, it was
noted that induction therapy with ATG carries a higher
risk for Parvovirus B19 infection compared to Basiliximab
(13). Understanding these risk factors is crucial in tailor-
ing immunosuppressive regimens for kidney transplant
patients to mitigate the risk of opportunistic infections like
Parvovirus B19 (14). Treatment strategies for Parvovirus
B19 include IVIG therapy and immunosuppression modi-
fication. IVIG provides neutralizing antibodies that reduce
viral load and resolve anemia (1,9,15). Reducing immu-
nosuppressants, especially mycophenolate mofetil, is cru-
cial for viral clearance (6,7,11). Our management strategy,
combining IVIG and immunosuppressive adjustment, re-
sulted in rapid clinical recovery, supporting these findings
(6,16). Alves et al. (17) have reviewed multiple cases of Par-
vovirus B19-related red cell aplasia in transplant patients,
providing evidence that combined IVIG and immunosup-
pression reduction strategies yield high success rates, con-
sistent with our approach. The patient in this case received
IVIG therapy, and the discontinuation of mycophenolate
mofetil was likely crucial in aiding viral clearance and im-
proving hemoglobin levels (7). Important gaps in the litera-
ture include the long-term outcomes of Parvovirus B19 in-
fections post-transplant, standardized guidelines for IVIG
dosing and duration, and the potential benefits of routine
PCR screening in high-risk patients (6,11,13). There are
reported cases of acute anemia relapse due to Parvovirus
B19 in kidney transplant recipients, suggesting that some
patients may experience recurrent viremia despite initial
IVIG therapy. This highlights the potential benefit of pe-
riodic PCR screening and extended follow-up in high-risk
patients (18). Future studies should address these points to
optimize patient management.

In the bone marrow, similar giant proerythroblastic chang-
es and nuclear inclusions can rarely be seen with certain
drug effects, other viral infections such as cytomegalovirus
or herpesviruses, and in cases of erythroleukemia or con-
genital dyserythropoietic anemias (19-21). In rare scenar-
ios with marked erythroid precursor proliferation, acute
erythroid leukemia may also be a consideration. Correla-
tion with clinical history, specific immunohistochemistry,
and PCR confirmation is therefore essential to distinguish
Parvovirus B19 from these mimickers. This multidiscipli-
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nary approach plays a critical role in distinguishing par-
vovirus B19 infection from its mimickers and determining
the most appropriate treatment strategy for the patient.

Opverall, this case report underscores the importance of
maintaining a high index of suspicion for Parvovirus B19
infection in kidney transplant patients presenting with
anemia during the post-transplant phase. Utilizing PCR
for diagnosis, alongside clinical and hematological find-
ings, can lead to timely intervention and improved out-
comes. Additionally, individualized immunosuppressive
protocols, considering the risk factors for viral infections,
can help reduce the occurrence and severity of Parvovirus
B19 -related complications. Regular monitoring and close
follow-up in the post-transplant period remain essential in
optimizing patient care and outcomes. In contrast to previ-
ously published reports, our case presents a comprehensive
diagnostic triad of bone marrow morphology, immunohis-
tochemistry, and PCR positivity despite double-negative
serology, highlighting the diagnostic challenge in immuno-
suppressed transplant recipients (22). Moreover, our man-
agement strategy combining IVIG therapy with temporary
discontinuation of mycophenolate mofetil resulted in a
rapid clinical recovery, an approach rarely detailed in the
existing literature (5,8,15).

CONCLUSION

In conclusion, this case report highlights the importance
of considering histopathological clues of Parvovirus B19
viral infection as a potential cause of anemia in transplant
patients. Timely identification of Parvovirus B19 infection
and appropriate intervention with IVIG therapy can result
in a favorable outcome and restoration of hemoglobin lev-
els. Regular monitoring and close follow-up are essential in
the post-transplant period to optimize patient outcomes.
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