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Abstract
Infection with parvovirus B19 is common, with up to 55% of adults showing seropositive
evidence of prior infection. Clinical disease can occur due to acute infection, chronic
persistent viremia, rarely secondary infection, or possibly viral reactivation of latent virus.
The clinical presentation of primary infection depends on age, the presence of a hematologic
condition, and immune status. We report a renal transplant recipient who developed
transfusion dependent anemia refractory to erythropoietin that responded to IgG
replacement, although he had a relapsing course. It is an uncommon infection in solid organ
transplant (SOT) recipients that has atypical features, usually presenting with pure red cell
aplasia which is refractory to erythropoietin (EPO) and which can be transfusion dependent.
Plasma polymerase chain reaction (PCR) measurement of DNA, both qualitative and
quantitative, can be very helpful for diagnosis, but a negative test does not exclude infection.
In those cases, bone marrow biopsy may be needed to document the viral infection. Due to
immunosuppression, SOT recipients may not be able to mount a measurable antibody
response; hence serologic diagnosis by antibody detection may be unreliable. Other end
organ disease is even more unusual manifestation of parvovirus infection, but it can occur,
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most commonly in immunocompromised individuals. Intravenous immunoglobulin (IVIG)
replacement therapy appears to be most effective treatment, although there may also be a
role for reduction in immunosuppression. The ability to prevent this unusual infection may
be difficult as most patients who transmit the disease are often asymptomatic.
Keywords
Parvovirus B19; solid organ transplantation; anemia; red cell aplasia

1.

Introduction

Since it was first discovered in 1974 by Cossart et al., human parvovirus B19 has been
implicated in many serious infections in immunocompromised individuals, as well as innumerable
childhood exanthems [1, 2]. It is a common infection in childhood, with erythema infectiosum
being the most typical clinical syndrome. Because of this ubiquity, most adults have been exposed
to parvovirus B19 and have IgG antibodies to the virus. In fact, 55% of individuals aged 11-15 years
old and approximately 90% of individuals over 71 years old have serologic evidence of IgG to
parvovirus B19 [3]. Although the risk of infection is greatest in childhood, there is ongoing risk of
infection throughout adulthood. In serologic studies of pregnant women, the annual rate of
seroconversion in susceptible individuals was 1.5% [3, 4]. The presentation in adults is different
than in children, with a clinical presentation often characterized by a form of polyarthritis that can
mimic rheumatoid arthritis. Special populations can have other manifestations. Parvovirus is the
major cause of transient aplastic crisis in patients with hemolytic syndromes. If infection occurs in
pregnancy, the fetus can become infected and develop hydrops fetalis or congenital anemia. A
similarity across these manifestations of parvovirus infection is that although antibodies are
extremely common in the population, viremia is not.
The incidence of parvovirus B19 infection in SOT is not well established, as most of the
literature involves case reports rather than large cohorts, and diagnostic testing is variable [5].
Screening is generally not recommended. Some longitudinal cohort studies estimate the
prevalence of B19 infection in transplant recipients to be approximately 1-12% [6-10]. Molecular
surveillance studies have indicated that 23-31% of renal transplant patients may be viremic [11].
Despite many case reports, clinical parvovirus B19 is still considered a rare clinical complication of
transplantation, though it can be potentially quite serious.
Infection most frequently occurs via transmission of the virus in respiratory secretions, but it
may also be contracted through blood transfusion, bone marrow, or organ transplantation [12-14].
Nosocomial and congenital transmission have also been documented [15, 16]. While most adults
have long-lived protective antibodies against parvovirus, severe infection may occur in individuals
with depressed immune systems due to solid organ or bone marrow transplant, HIV, or other
immunodeficiencies. The higher risk among transplant and other immunocompromised patients is
thought to be related to both a lack of neutralizing antibodies as well as depressed cellular
immune response [5, 17-20].
Parvovirus B19 is a single stranded DNA virus; the genome codes for with 3 highly conserved
proteins: NS1, VP1, and VP2. There is over 85% genetic conservation of these proteins across a
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wide sample of virus samples, which explains why IgG antibodies against parvovirus offer
substantial protection against future infection [2, 5, 21]. B19 was the first pathogenic human
parvovirus discovered; more recently discovered human pathogen parvoviruses are considered
less clinically significant due to their relative rarity.
We report a renal transplant recipient who developed transfusion dependent anemia
refractory to erythropoietin that responded to IgG replacement therapy, although he had a
relapsing course.
2. Case Study
A 53-year-old man with chronic renal failure from diabetes mellitus and hypertension
underwent a cadaveric renal transplant. CMV status was donor seropositive, and recipient
seropositive. He also had underlying cardiovascular disease and had suffered a non-ST elevated
myocardial infarction (NSTEMI) in the early post-transplant period. For immunosuppression, he
was receiving tacrolimus, mycophenolate mofetil, and prednisone. He was also taking
trimethoprim-sulfamethoxazole (TMP-SMX) for Pneumocystis jirovecii pneumonia (PJP)
prophylaxis. On day 1 post-transplant, his hemoglobin (Hgb) was 8.9 g/dL, but the anemia
gradually improved and his Hgb was 13.2 g/dL by day 92. His hemoglobin started to drop, however,
after day 225. On day 278 he presented to the hospital with chest pain and was admitted for an
evaluation. He did not have an acute myocardial infarction, but he did have T-wave inversions in
his inferior lead and a troponin value which peaked at 0.33 ng/mL. At the time of presentation, the
patient’s Hgb was 7.0 g/dL, and it subsequently dropped to a low of 6.6 g/dL. His reticulocyte
count was measured as 0.0/μL. There was no evidence of bleeding. The white blood cell count was
6.3 K/µL and the platelet count was 220 K/µL. The MCV was 85.9 fL. Serum iron level was 241
mcg/dL (normal 40-160), total iron binding capacity 253 mcg/dL (normal 230-430), and the ferritin
level 1,686 ng/mL (normal 20-300). The haptoglobin was measured at 49 ng/dL (normal 51-192).
The erythropoietin level was measured at 488.5 mIU/mL (normal 4.0-26.0). Plasma PCR for CMV
and EBV did not detect any viral DNA. A respiratory viral multiplex PCR panel was also negative.
TMP-SMX and mycophenolate mofetil were held, while tacrolimus and prednisone were
continued. Parvovirus antibodies were below threshold of detection by enzyme immune assay
performed at Mayo Clinic Laboratories (IgM = 0.09, negative < 0.9; IgG 0.42, negative < 0.9).
Parvovirus B19 serologies had not been previously measured. Anemia and underlying
cardiovascular disease were thought to contribute to abnormal electrocardiogram and troponin
elevation; he received transfusion of two units of packed red blood cells for anemia. Posttransfusion, his Hgb was 8.9 g/dL, but this again dropped until he reached a nadir of 6.6 on day
296. After a plasma qualitative PCR for parvovirus B19 from day 285 came back positive for viral
DNA (real-time PCR developed and performance characteristics determined at Mayo Clinic
Laboratories), he was treated with two infusions of 80g (approximately 1g/kg) of IVIG two weeks
apart. Between doses he underwent left heart catheterization and had a drug eluting stent placed
in his right circumflex artery. He received another two doses of 80 grams of IVIG on day 341 and
day 343.
The patient’s qualitative parvovirus plasma PCR remained positive from day 285 to day 477. He
did not have a quantitative plasma PCR study sent until day 478, when his Hgb again dropped to
10.0 g/dL. He was retreated with 22.5 g (300 mg/kg) of IVIG. At that time, he had 23,256 copies
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parvovirus B19 DNA per mL plasma (performed by FOCUS Laboratories, CA). After this fifth
infusion of IVIG, he developed fevers, chills, diffuse arthralgias and a macular rash on his lower
extremities. His maximum temperature was 39.4o C. He was started on empiric intravenous
antibiotics, but cultures remained negative and the antibiotics were discontinued. His symptoms
were attributed to immune complex disease. Although adverse reactions to IVIG are more
common with the initial infusion, immune complex-related reactions may occur with any infusion
as a result of high immunoglobulin A (IgA) or anti-Rh blood group antibodies [22].
By day 545, his quantitative serum parvovirus B19 DNA PCR had decreased to 3,389 copies/mL.
At that time, he also had evidence of antibody response to parvovirus. His IgG optical density (OD)
by EIA was 4.89, in part due to donor antibodies from IVIG, but he also now had an IgM OD of 1.22.
He was also tested with a quantiferon-Tuberculosis (TB) Gold test and he had an excellent
response to the mitogen control (mitogen – NIL of 6.61), suggesting appropriate lymphocyte
response. From day 534 onward he maintained a normal Hgb above 13.5 g/dL without any further
doses of IVIG.
This case report demonstrates the difficulty of diagnosing parvovirus infection following solid
organ transplantation. Patients often present with a sole symptom of anemia (and/or sequelae of
anemia, as in our patient with cardiac symptoms), which may not resolve with transfusions alone.
Resolution of parvovirus viremia and associated symptoms may require several doses of IVIG,
which is not without potential adverse effects.
3. Discussion
3.1 Magnitude of the Problem
The most severe infections in the solid organ transplant recipient are those caused by human
herpes viruses, particularly CMV, but also herpes simplex virus (HSV), varicella zoster virus (VZV),
and Epstein-Barr virus (EBV). Adenovirus, BK virus, and the viral hepatitides are also important
post-transplant viral pathogens. The frequency of clinical disease due to parvovirus B19 in solid
organ transplant recipients is low. Screening is not recommended due to the infrequency of
disease and lack of pre-emptive therapies to prevent disease [7, 23]. However, the potential for
persistent or recurrent infection, as well as the potentially fatal manifestations, makes parvovirus
B19 infection a relevant concern following transplantation. The most extensive review of
parvovirus B19 in transplant recipients was conducted by Eid and colleagues from the Mayo Clinic
[6]. This group did an analysis of institutional cases, a review of the literature, and performed
plasma PCR for parvovirus B19 on stored samples from a cohort of solid organ and stem cell
transplant recipients. Over a 15-year period, only 8 cases were identified (mean age 37.4), and
none of the plasma samples from 47 patients who had undergone solid organ transplantation or
allogeneic stem cell transplantation had detectable viral DNA. Their literature review through 2006
identified only 91 cases, with mean age of 35.2 years (+/-17.1 years standard deviation). Almost all
patients had anemia. Death occurred in 3% of cases, all in patients with viral myocarditis. Other
studies using parvovirus PCR have documented viremia in a higher proportion of renal transplant
recipients, particularly those with anemia [10, 11]. Patients with advanced HIV and
lymphoproliferative disease are other immunosuppressed populations who are at risk for
developing severe parvovirus infection [24, 25].

Page 4/11

OBM Transplantation 2019; 3(1), doi:10.21926/obm.transplant.1901040

3.2 Clinical Presentation
The usual presentation of parvovirus infection in solid organ transplant recipients, red cell
aplasia, is atypical for other patients. Parvovirus B19 most frequently causes erythema infectiosum,
or fifth disease, in children. In immunocompetent adults, the infection may manifest as fevers and
symmetric arthralgias. Symptoms are typically present during viremia, and then resolve when
neutralizing antibodies are produced [5, 7, 21]. Most immunocompetent adults will only have mild
symptoms related to reticulocytopenia and/or transient anemia related to the red blood cell
lifespan and reserve [15]. Red cell aplasia, however, is seen in patients with hemolytic syndromes
due to rapid red cell turnover, as well as immunocompromised hosts due to poor immune
response to infection [5].
There are case reports of other immunocompromised patients who have developed hepatitis,
pneumonia, myocarditis, and allograft dysfunction. Allograft dysfunction associated with
parvovirus B19 infection is thought to be related to non-specific immune responses to the virus
[26, 27]. Biopsies of renal transplant patients with parvovirus B19 infection often have thrombotic
microangiopathy, but it is not completely clear that this is the mechanism by which infections lead
to graft failure [28]. One review found that there was no difference in graft function of 31% of
patients with positive parvovirus B19 DNA PCR and those without detectable virus [10]. Our
patient did not have any of these end-organ complications.
Chronic, prolonged parvoviremia occurring in immunocompromised individuals has been
reported in several case reports [17, 24, 29, 30]. The inability to clear the viral infection is thought
to be related mainly to a lack of neutralizing antibody production as well as some suppression of
cellular immunity [30]. It is less clear how to define instances of secondary parvovirus B19
infection in which there is production of IgM and high viral load despite pre-existing evidence of
IgG antibodies. In such cases, experts have offered conflicting explanations of latent viral
reactivation versus secondary infection [25, 31-37]. One case report [35] performed genomic
sequencing of the parvovirus B19 DNA and found that the patient was infected with the same rare
genotype 2 on multiple occasions of viremia, which supports the explanation of reactivation, as it
would be unlikely to encounter genotype 2 on multiple occasions. Other case reports describe a
second acute parvovirus infection (with IgM and DNA viremia) in a healthy individual with existing
IgG in the setting of community outbreak, but the higher incidence of recurrent infections in
immunocompromised individuals suggests an immune defect (or immunosuppression effect)
leading to susceptibility [31, 32, 34, 36]. A study of 126 serum samples analyzed with real-time
multiplex viral PCR quantification assays found a low level B19 viremia of 0.8% among the cohort,
suggesting that this virus can become latent, similar to related DNA viruses [37, 38] One argument
against the potential for parvovirus B19 to reactivate is that the virus seems uncommon in elderly
individuals, unlike other DNA viruses that are known to reactivate, such as VZV and adenovirus.
3.3 Pathophysiology/Immunology
Parvovirus is one of the viruses, along with herpesviruses, adenoviruses, and polyoma viruses,
which can establish latency and reactivate when the host immune system is depressed [38].
Secondary symptomatic infection may also occur in patients with prior infection, and this has been
reported in both immune competent and immune deficient individuals [31]. Acute primary
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infection in adults, including transplant patients, can also occur. During viremia, reticulocyte
numbers fall characteristically. Lymphopenia, neutropenia, and thrombocytopenia may also occur.
The lack of baseline serological data in most patients makes it difficult to determine if an individual
patient has acute infection that does not clear due to a poor immune response, or reactivation of
a latent infection due to depressed immunity, though IgG avidity may be useful for determining
acuity of antibody production, if available [2, 39]. It is also potentially possible for loss of
neutralizing antibodies to occur, similar to the reverse seroconversion to hepatitis B resulting in
active hepatitis that can occur after transplantation [17, 40]. Hypogammaglobulinemia is a
common occurrence after transplantation, and it may be difficult to distinguish etiology as viral
versus immune-mediated. We did not have baseline IgG levels or IgG avidity in the patient in our
report.
The virus infects erythroid cells through its tropism for the P antigen receptor on their surfaces.
The absence of the P antigen on erythroid cells has been associated with resistance to parvovirus
B19 infection. This infection of the erythroid cells is characterized by giant pronormoblasts with
intranuclear inclusions [6, 7, 25]. Once the virus enters the cell and begins replicating, the host
natural immune response is to release cytokines as a generalized inflammatory response while B
cells develop virus-specific antibodies against parvovirus B19. Antibodies are responsible for viral
clearance and usually offer lifelong protection in immunocompetent individuals. T lymphocytes
also play a role in the immune response, with CD8 + T cells thought to mount a response
predominantly against the NS1 protein, and CD4+ T cells directing a response against the VP1 and
VP2 capsid proteins of the virus [18, 41]. Long-lived CD8+ T cells against parvovirus B19 have been
detected in individuals two years after infection, suggesting a role for the cellular immune system
in durable immunity as well as acute response [20, 30].
3.4 Diagnosis
In immunocompetent patients, detection of parvovirus B19 serologies (IgM and IgG) is
sufficient to make a diagnosis. Diagnosis is more challenging in immunocompromised patients, as
they may have an absent or delayed antibody response to the infection. As described above,
secondary reinfection and reactivation of latent infection also seem possible. Initial work up of
suspected parvovirus infection should include IgM and IgG antibodies. Plasma PCR can document
viremia, but a negative result does not necessarily exclude the diagnosis [7]. Either qualitative or
quantitative serum PCR is sufficient to document viremia. If the plasma PCR is negative, bone
marrow biopsy may be necessary. Bone marrow biopsy can be examined for morphologic findings
of parvovirus B19 infection as well as presence of parvovirus B19 DNA [29]. The findings of
arrested erythroid maturation, as evidenced by the presence of giant pronormoblasts with
inclusions, are pathognomonic for the disease [6, 7, 27]. Bone marrow biopsy may be particularly
helpful when serologies and plasma PCR are negative but clinical suspicion for parvovirus infection
remains high.
3.5 Therapy
There is no specific antiviral therapy for the treatment of parvovirus B19 infection. Numerous
studies have shown the benefit of IVIG dosing for immunocompromised patients with severe
parvovirus B19 infection, which is likely beneficial due to the presence of pooled donor parvovirus
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B19 IgG antibodies in the infusion [7]. The most typical dose used successfully in the literature is
0.4g/kg/day x 5 doses, or 1g/kg/day x 2-3 doses [42, 43]. In addition to boosting humoral
immunity with IVIG, reducing immunosuppression has also been considered a useful strategy for
parvovirus B19 infection. Specifically, reducing immunosuppression that affects T cell lymphocytes
(such as switching from tacrolimus to cyclosporine) is thought to improve the immune response to
parvovirus B19 infection [6, 19, 44].
One caveat to these treatment recommendations, as noted by several reviews of parvovirus
B19 infection in renal transplant patients, is the risk of nephrotoxicity with IVIG [10, 43]. In
addition, as in our case, patients may develop rash and polyarthritis associated with either therapy
or infection.
3.6 Monitoring Response to Therapy and Determining the Duration of Therapy
The main clinical manifestation of parvovirus infection for our transplant patient was anemia
requiring transfusion, so monitoring the patient’s hemoglobin was our key monitoring parameter.
However, due to the long half-life of red blood cells (RBCs), including transfused RBCs, it is difficult
to assess the activity of the ongoing infection. Qualitative PCR documented ongoing viremia in our
patient, and he still had a fairly high plasma viral load at day 478, despite clinical improvement. It
has been shown that PCR can detect DNA months after infection, even in immunocompetent hosts
[45].
In our case we also checked serologies later in the course of the patient’s infection. Although
the IgG antibodies to parvovirus would likely originate from the IVIG replacement therapy, the
apparent ability to mount an IgM antibody response indicated that our patient was eventually able
to produce an immune response to the infection.
The role of T-cell response to parvovirus B 19 is unknown, but an immune reaction has been
detected. There is no data on the incidence of parvovirus B19 in patients who are generally
immunosuppressed by non-specific measures of cell mediated immunity, such as the
immunoassay. There is no quantiferon test for parvovirus B19, similar to that for TB or
cytomegalovirus (CMV). Our patient, however, did have a very robust IFN-γ response to the
mitogen control for the quantiferon-TB test, indicating some integrity of his cell-mediated
immunity.
3.7 Prevention
Parvovirus B19 is transmitted through respiratory secretions due to viral shedding in viremic
patients. Nosocomial infections have been reported [15]. Patients with active parvovirus infection
should be isolated in the hospital. Since many patients with active infection are asymptomatic,
and patients can be infectious prior to the onset of symptoms, isolation precautions will not
eliminate secondary transmissions. Furthermore, although respiratory symptoms are the typical
initial symptoms, the multiplex PCR respiratory viral panel does not include a parvovirus target.
There are no other guidelines that recommend other strategies to prevent parvovirus infection. As
neutralizing antibodies are protective and there is little antigenic variation, prophylactic
immunization against this virus seems feasible. Promising vaccine candidates against parvovirus
B19 are currently in development [46, 47].

Page 7/11

OBM Transplantation 2019; 3(1), doi:10.21926/obm.transplant.1901040

4. Conclusion
In summary, parvovirus B19 is an uncommon infection that has atypical features in solid organ
transplant recipients as compared to immunocompetent hosts. It is possible that parvovirus may
become latent and later reactivate, though there is more evidence that secondary infection and
chronic infection (persistent viremia that does not clear due to impaired immunity) occur in
immunocompromised individuals. Infected patients may present with anemia (or pure red cell
aplasia) that is refractory to EPO. Diagnosis by antibody detection is limited. Plasma PCR,
qualitative and quantitative, is very helpful, but a negative test does not exclude infection. IVIG
replacement therapy appears to be most effective, although there may be a role for reduction in
immune suppression. The ability to prevent this unusual infection is limited, as patients who are
asymptomatic may transmit the disease.
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