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1 | INTRODUCTION

Parvoviridae (Parvum: Latin for small) are among the smallest known
DNA-containing viruses that infect humans. Parvovirus B19 (B19V)
is classified as a member of the Erythroparvovirus genus given its

unique ability to infect red blood cells. B19V was observed initially
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Abstract

We report a case of a 64-year-old woman who developed transfusion-dependent
anemia after cardiac transplantation, the etiology of which was unknown after initial
comprehensive evaluation. At the suggestion of the Transplant Infectious Diseases
consultant, microbial agents with red blood cell tropism pertinent to this patient such
as Parvovirus B 19 (B19V) were investigated. The B19V viral load by PCR in periph-
eral blood was >100 000 000 copies/ml and after treatment with intravenous immu-
noglobulin (IVIG), her anemia resolved. Here, we summarize the clinical and virologic
characteristics, treatment, and outcome of fifteen cases of B19V-induced anemia in
heart transplant recipients. Spontaneous recovery from anemia secondary to B19V
has also been reported in some heart transplant recipients, possibly due to an ab-
sence of their B19V P-antigen receptor and/or reduction in their immunosuppres-
sion. Therefore, in heart transplant patients, B19V should be suspected early as a
cause of severe anemia of unknown etiology. The extent that B19V-induced anemia

is underdiagnosed in heart transplant recipients is unknown.
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as a small particle in serum in 1974 but was officially recognized as
a member of the parvoviridae family in 1985.1 The association of
B19V with significant clinical disease was first made in 1981 as a
cause of transient aplastic crisis in patients with sickle cell anemia.
B19V was subsequently recognized as the etiologic agent of a wide
variety of disease manifestations depending on the immunologic and
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hematologic status of the host. In the immunocompetent host, B19V
causes erythema infectiosum (El), migratory polyarthropathy, pap-
ular-purpuric “gloves and socks” syndrome (PPGSS) and congenital
infection resulting in fetal loss, hydrops fetalis, and neonatal anemia.
Inimmunocompromised patients or those with underlying hemolytic
anemias, transient pure red cell aplastic crises have been described.!
In addition, persistent B19V viremia associated with severe trans-
fusion-dependent anemia in immunocompromised patients was
recognized in the late 1980s.2 B19V-induced anemia has been re-
lated to the virus particular tropism for erythrocytes partially medi-
ated by the P antigen present in human erythroid progenitor cells.®
However, the definitive entry of B19V into red blood cells requires
the presence of two co-receptors in addition to the P antigen.*” In
solid organ transplant (SOT) patients including heart recipients, only
few cases of B19V induced anemia have been reported.6 Although
the etiology of anemia in heart transplant patients is multifactorial,
B19V should be considered in any patient with persistently low he-
moglobin, particularly below 8 g/dL and without an obvious etiology.

We report a case of a 64-year-old woman with a history of heart
transplantation 5 years prior who presented to clinic complaining of
severe fatigue. She was found to be severely anemic, work up was
notable for B19V viremia and treatment with intravenous immuno-
globulin (IVIG) led to her full recovery. We also reviewed the litera-
ture on published cases of B19V-induced anemia in heart transplant

recipients and their outcome after treatment.

2 | CASE REPORT

A 64-year-old woman underwent heart transplantation in 2012
for giant cell myocarditis. Her post-transplantation course was
complicated by recurrent antibody-mediated rejection (AMR) and
new donor-specific antibodies (DSA) in 2014 that was treated with
plasmapheresis and rituximab followed by monthly intravenous
immunoglobulin (IVIG) until May 2015. Later, she also developed
mild cardiac allograft vasculopathy (CAV), prompting the conver-
sion of her immunosuppression from tacrolimus and mycopheno-
late mofetil to tacrolimus and everolimus. Follow-up surveillance
did not show evidence of rejection, until a biopsy in November
2015 revealed asymptomatic AMR (pAMR2). However, because
absence of donor-specific antibodies (DSA) and normal graft func-
tion, the decision was made not to treat. In her follow-up visit
of June 2017, she was seen in the cardiac transplant clinic and
reported 1 month of severe fatigue associated with intermittent
palpitations, several episodes of loose stools per day, nausea, and
emesis. She did not report melena, hematochezia, vaginal bleed-
ing, sick contacts, or weight loss. Her occult blood test was nega-
tive. She was seen again in clinic with symptoms of fatigue in July
2017, for which she was admitted and evaluated for unexplained
anemia of 9.3 g/dL without evidence of overt blood loss. She pre-
viously had a normal colonoscopy and an upper endoscopy that
revealed Barrett’'s esophagus without dysplasia. Laboratory test-
ing revealed a white blood cell count (WBC) of 3.3 x 107 cells

per liter and a platelet count of 146 x 107 per liter. Iron storage
studies did not support the possibility of iron-deficiency anemia,
iron total = 221 pg/dL (normal range: 20-160 pg/dL); total iron
binding capacity (TIBC) =343 (normal range: 200-450 pg/dL);
ferritin = 363.9 (normal range: 5-114 ng/mL); transferrin satura-
tion = 64% (normal range: 20%-60%). Renal function testing re-
vealed serum creatinine at baseline (0.9 mg/dL) and tacrolimus
serum levels were in therapeutic range. PCR testing was negative
in peripheral blood for CMV and EBV and negative in stool for
a multiplex gastrointestinal panel (FilmArray™ Gastrointestinal
panel) and Clostridium difficile. She also had a normal thyroid func-
tion test and a negative DSA. Blood cultures were reported no
growth at 5-days of incubation. Incidentally, her endomyocar-
dial biopsy showed evidence of AMR (pAMR2) without hemody-
namic compromise. Finally, following recommendations from the
Transplant Infectious Diseases consultant, a peripheral blood
quantitative PCR detected Parvovirus B19 DNA at >100 000 000
(>one-hundred million) copies/mL. Treatment was started with
IVIG given at 1 g/kg for 3 days, in addition to plasmapheresis for
AMR. After therapy, she experienced significant improvement of
her fatigue and by (November 2017) her hemoglobin normalized
to 12.8 g/dL. At her last follow-up in May 2018, she reported a
considerable improvement in her daily activities, such as tolerating
short periods of exercise (walking) without chest pain or episodes
of palpitation. Follow-up testing has revealed normal red blood
cell counts (RBC =4.24 x 106/pL, normal range 3.80-5.20 x 108/
uL; MCV = 92.2), hemoglobin concentration (12.3 g/dL), and un-
detectable B19V by PCR (<100 copies/mL).

3 | REVIEW OF THE LITERATURE

A search for case-reports in English language medical literature

via PubMed and ScienceDirect with the following <Mesh> terms:

» o« » o«

“heart transplant,” “heart transplantation,” “anemia,” “refractory
anemia,” and “parvovirus B19” was performed. The first case of
anemia secondary to B19V in a heart transplant patient was re-
ported in 1993.° Since then only 15 additional heart transplant
patients (including this case report) have been reported to have
developed anemia, including transfusion-dependent anemia sec-
ondary to B19V.> References from all of the articles were ex-
amined for additional cases (Table 1). Clinical characteristics,
immunosuppressive regimens, laboratory findings, diagnostic
testing, B19V therapy and outcomes, including our case, are pre-
sented in Table 1. The mean age (+SD) was 37.2 + 21.8 years. Fifty
percent of the cases were female. The mean hemoglobin level
(£SD) before diagnosis was 5.91 + 1.08 g/dL. In cases, in which in-
formation was available, the reticulocyte count was low; anemia
was most often transfusion dependent; diagnosis was frequently
made by PCR in peripheral blood and/or bone marrow specimens
and by immunohistochemistry in bone marrow biopsy; IVIG was
given to 11 cases with good outcome in all of them. In three cases,

treatment with IVIG was not required. Serologies for B19V IgG
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and IgM were performed in 11 cases, B19V IgM was positive in six

cases, suggesting acute infection.

4 | DISCUSSION

Heart transplantation is the gold standard treatment for end-stage
heart disease refractory to medical therapy, with a median survival
of more than 12 years.zo'21 Advancements in the fields of organ
transplantation surgical techniques, immunosuppression, molecular
diagnostics, and antimicrobial prophylaxis have transformed heart
transplantation from what was once considered an experimental
intervention to routine treatment. Following heart transplantation,
anemia is frequent, with a reported prevalence anywhere between
0% and 91.6%, likely due to widely variable definitions of anemia.??

The etiology of post-heart transplant anemia is multifactorial and
includes medications (eg, those used as immunosuppressive and an-
timicrobial prophylaxis), perioperative bleeding, decrease in intesti-
nal absorption of vitamins (eg, folic acid, vitamin B12), renal failure
with low levels of erythropoietin (EPO), and elevated levels of hep-
cidin associated with inflammation and decreased iron availability.23
Furthermore, organisms with red blood cell tropism (eg, Parvovirus
B19, Babesia microti, Plasmodium spp) can also significantly contribute
to anemia. Patients with babesiosis or malaria should be suspected
based on their travel history. However, anemia associated with B19V
may be easily overlooked since the epidemiologic risk factor may not
be obvious in SOT recipients similar to our patient’s case. In this case,
a 64-year-old heart transplant patient with no evidence of blood loss,
hemolysis, or vitamin deficiency (folic acid, B12), developed refractory
and transfusion-dependent anemia. A search for the etiology of her
severe anemia revealed a positive PCR with more than 100 000 000
viral copies of B19V. Treatment with IVIG infusions over several days
was successful to return her hemoglobin levels to baseline.

B19V depends on the surface P-antigen receptor for cellular
entry. However, it appears that for complete cellular invasion, two
additional co-receptors (a5 p1 integrin and Ku80) are required.*?*25
The P-antigen receptor is primarily found in erythroid progenitor
cells often leading to hematological complications in healthy in-
dividuals and immunocompromised patients including transient
aplastic crisis, red cell aplasia, or transfusion-dependent anemia.

There is no specific method for viral isolation from clinical spec-
imens. Thus, the diagnosis of the disease primarily relies on the
detection of IgM and IgG antibodies and of viral DNA PCR. During
primary infection, B19V DNA is detectable at high titers (>107 U/
mL) for two to 4 days, then drops to between 10% and 10* 1U/mL,
and usually disappears by day 14, when an appropriate humoral im-
mune response fully develops. In immunocompetent individuals, the
diagnosis relies on the serological detection of Parvovirus B19 I1gG
and IgM. However, in immunocompromised patients, an antibody
response is often lacking. Thus, diagnosis of the B19 infection in
immunocompromised patients requires the detection of B19V DNA
by quantitative PCR in peripheral blood, blood marrow sample, or
biopsy-tissue specimens.

The majority of individuals with transfusion-dependent anemia
secondary to B19V post-heart transplantation initially report fatigue
and malaise.®® Hemoglobin levels below 8 g/dL were reported in all
cases (Table 1). Half of the patients presented with anemia refrac-
tory to multiple blood transfusions that, upon diagnosis of BV19
infection and treatment with IVIG, led to resolution of the anemia.
Notably, in three cases, spontaneous recovery of B19V-induced
anemia occurred after epoetin alfa, iron supplementation, and blood
transfusions. It is possible that in these three patients, lack of the
P-antigen receptor (“phenotype p” blood type) played a role in their
ability to recover spontaneously. Individuals with “phenotype p”
have been studied since its discovery in 1951. In the absence of the
P receptor, B19V ceases its ability to hemagglutinate erythrocytes.
Therefore, it has been hypothesized that people with this variation
could be naturally immune to B19V.%

In heart transplant recipients who present with severe anemia
of unknown etiology, the presence of B19V infection should be
sought by PCR testing in serum or bone marrow biopsy immuno-
histochemistry (IHC). B19V serologies are less helpful, but positive
B19V IgM can aid to the diagnosis. In patients with B19V-induced
anemia, treatment with IVIG is associated with favorable outcomes.
If possible, reduction in the patient’s overall immunosuppressive
state should be considered to allow for the patient’s own immune
response to control B19V replication. After treatment, periodic
B19V monitoring may also be warranted as relapses can occur sev-
eral months after completion of treatment if complete eradication of
B19V viremia was not initially achieved.

Anemia associated with B19V in heart transplant recipients can
lead to significant morbidity and it is likely to be significantly over-
looked and underdiagnosed. B19V should be diligently sought as the

cause of unexplained anemia in heart transplant patients.

CONFLICT OF INTEREST

The authors have no conflicts of interest or funding to disclose.

ORCID

Carlos A. Gomez https://orcid.org/0000-0001-5486-5710

Yasbanoo Moayedi https://orcid.org/0000-0002-3288-7393

REFERENCES

1. Heegaard ED, Brown KE. Human Parvovirus B19. Clin Microbiol Rev.
2002;15(3):485-505.

2. Weiland HT, Salimans MM, Fibbe WE, Kluin PM, Cohen BJ.
Prolonged parvovirus B19 infection with severe anaemia in a bone
marrow transplant patient. Br J Haematol. 1989;71(2):300.

3. Ozawa K, Kurtzman G, Young N. Replication of the B19
parvovirus in human bone marrow cell cultures. Science.
1986;233(4766):883-886.

4. Munakata Y, Saito-Ito T, Kumura-Ishii K, et al. Ku80 autoantigen
as a cellular coreceptor for human parvovirus B19 infection. Blood.
2005;106(10):3449-3456.


https://orcid.org/0000-0001-5486-5710
https://orcid.org/0000-0001-5486-5710
https://orcid.org/0000-0002-3288-7393
https://orcid.org/0000-0002-3288-7393

PINTO ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

Weigel-Kelley KA, Yoder MC, Chen L, Srivastava A. Role of inte-
grin cross-regulation in parvovirus B19 targeting. Hum Gene Ther.
2006;17(9):909-920.

Nour B, Green M, Michaels M, et al. Parvovirus B19 infection in
pediatric transplant patients. Transplantation. 1993;56(4):835-838.
Bergen GA, Sakalosky PE, Sinnott JT. Transient aplastic anemia
caused by parvovirus B19 infection in a heart transplant recipient. J
Heart Lung Transplant. 1996;15(8):843-845.

Thio K, Janner D. Aplastic anemia in a cardiac transplant recipient.
Pediatr Infect Dis J. 1996;15(12):1139, 41-2.

Wicki J, Samii K, Cassinotti P, Voegeli J, Rochat T, Beris P. Parvovirus
[correction of Parovirus] B19-induced red cell aplasia in solid-organ
transplant recipients. Two case reports and review of the literature.
Hematol Cell Ther. 1997;39(4):199-204.

Amiot L, Langanay T, Drenou B, et al. Spontaneous recovery from
severe parvovirus B19 pure red cell aplasia, in a heart transplant
recipient, as demonstrated by marrow culture. Hematol Cell Ther.
1998;40(2):71-73.

Bisognano JD, Morgan MB, Lowes BD, Wolfel EE, Lindenfeld J,
Zisman LS. Acute parvovirus infection in a heart transplant recip-
ient. Transplant Proc. 1999;31(5):2159-2160.

Lower FE, Menon S, Sanchez JA. Association of parvovirus B19
with plasma cell-rich myocardial infiltrates after heart transplanta-
tion. J Heart Lung Transplant. 2001;20(7):755-758.

Eid AJ, Brown RA, Patel R, Razonable RR. Parvovirus B19 infec-
tion after transplantation: a review of 98 cases. Clin Infect Dis.
2006;43(1):40-48.

Fong CY, Kaplan ZS. Parvovirus B19-induced pure red cell aplasia in
a heart transplant recipient. Blood. 2012;120(17):3395.

Bansal N, Drossner D. Chronic parvovirus infection in a pediat-
ric cardiac transplant recipient: a case report. Clin Pediatr (Phila).
2013;52(7):681-683.

Kelleher E, McMahon C, McMahon CJ. A case of parvovirus B19-
induced pure red cell aplasia in a child following heart transplant.
Cardiol Young. 2015;25(2):373-375.

Invernizzi R, Bastia R, Quaglia F. Pure red cell aplasia caused
by parvovirus B19 in a heart transplant recipient. Clin Case Rep.
2016;4(9):870-871.

18.

19.

20.

21.

22.

23.

24.

25.

26.

g civcal TASPLANTATION -y LEY_| 5

Sadigh S, Frank D. Red cheeks to red cell aplasia: parvovirus B19 in
a heart transplant patient. Blood. 2017;130(8):1071.

Shao EX, Wang C, Javorsky G. Parvovirus B19 induced red cell
aplasia in a heart transplant patient diagnosed on pleural fluid.
Transplantation. 2018;102(8).:e367-e368.

Hullin R. Heart transplantation: current practice and outlook to the
future. Swiss Med Wkly. 2014;144:w13977.

Toyoda Y, Guy TS, Kashem A. Present status and future perspec-
tives of heart transplantation. Circ J. 2013;77(5):1097-1110.
Cursack GC, Crespo-Leiro MG, Paniagua-Martin MJ, et al. Chronic
anemia in heart transplant patients: prevalence, predisposing factors
and prognostic significance. Rev Esp Cardiol. 2007;60(11):1144-1150.
Przybylowski P, Malyszko J, Malyszko JS. A possible role of hep-
cidin in the pathogenesis of anemia in heart allograft recipients.
Transplant Proc. 2010;42(5):1803-1807.

Brown KE, Anderson SM, Young NS. Erythrocyte P antigen: cellular
receptor for B19 parvovirus. Science. 1993;262(5130):114-117.
Weigel-Kelley KA, Yoder MC, Srivastava A. Recombinant human
parvovirus B19 vectors: erythrocyte P antigen is necessary but not
sufficient for successful transduction of human hematopoietic cells.
J Virol. 2001;75(9):4110-4116.

Brown KE, Hibbs JR, Gallinella G, et al. Resistance to parvovirus
B19 infection due to lack of virus receptor (erythrocyte P antigen).
N Engl J Med. 1994;330(17):1192-1196.

How to cite this article: Pinto NC, Newman C, Gomez CA, et

al. Parvovirus B19-induced severe anemia in heart transplant

recipients: Case report and review of the literature. Clin
Transplant. 2019;33:e13498. https://doi.org/10.1111/

ctr.13498


https://doi.org/10.1111/ctr.13498
https://doi.org/10.1111/ctr.13498

