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Abstract

Introduction: Parvovirus 19 (Parvo B19) is a single stranded DNA virus which predominantly affects school-aged 
children, parents of such children and adults who are working in day care centres or schools. Individuals with underlying 
haemoglobinopathies, haemophilia, immunocompromised, malignancy and pregnancy states are at a higher risk of infection. 
This virus has been associated with multiple clinical manifestations including erythema infectiosum, arthopathy, fetal 
cardiomyopathy and hydrops fetalis. However, one of the most significant complications is the anaemia caused in the adult 
population. This includes pure red cell aplasia and transient aplastic crisis (TAC).
Review: Pure red cell aplasia occurs predominantly in patients with immunocompromised states. The aplasia characteristically 
presents with a chronic or recurrent severe normocytic normochromic anaemia with reticulocytopaenia. The bone marrow 
reveals an absence of red-cell precursors or with the presence of giant pro-normoblasts with intra-nuclear inclusions. The 
condition is effectively managed using packed red cell transfusions, based on the degree of anaemia, and with intravenous 
immunoglobulin at 1g/kg over a period of 2 days or, more preferably, 500mg/kg over 5 days. The majority of patients respond 
after 1-3 doses. Correction of the underlying patient risk factors is vital.
TAC occurs more frequently in patients with underlying red-cell abnormalities. This presents with a one to two week severe 
anaemia with variable smear and cellular findings varying from microcytic hypochromic to normocytic normochromic. 
Additionally, there is a reduced reticulocyte percentage and index. Packed red cell transfusion and correction of the underlying 
risk factor are often sufficient for the management of anaemia. The addition of immunoglobulin administration, 500mg/kg 
over 5 days, may be needed for patients who are immunocompromised. 
Conclusion: Parvovirus B19 remains a prevalent and prominent virus associated with multiple medical conditions particularly 
in immunocompromised states such as that of HIV, as well as erythrocyte disorders. Clinically, the virus has a plethora of 
presentations, two of which are severe anaemias: transient aplastic crisis and pure red cell aplasia. These conditions may be 
effectively and successfully managed with intravenous packed red-cell transfusions, intravenous immunoglobulins and by 
addressing of the underlying patient risk factors.
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Introduction 

Parvovirus B19 (Parvo B19) is a single stranded DNA 
virus of the Erythoparvovirus genus in the Parvoviridae 
family, with Genotype 3 being the most common sub-strain in 
Sub-Saharan Africa, and Genotype 1, being the most common 
sub-strain in Europe and the United States [1,2]. Within the 
South African context this human obligate virus is known 
to have a prevalence varying from approximately 3% in 
pregnant women to approximately 18% in HIV positive non-
suppressed patients [3,4]. The virus predominantly affects 
children aged 5–15 years, as well as adult parents of such 
children in that given age group. Additionally, adults who are 
working in day care centres or schools, are also at high risk 
of transmission [5]. Parvo B19 predominantly spreads via 
respiratory droplets, but may also spread haematogenously 
in patients who receive blood products or organs. The 
virus is known to favour individuals with underlying 
haemoglobinopathies, haemophilia, immunocompromised 
states, malignancy and pregnancy [4-6]. 

Parvo B19 has been associated with erythema 
infectiosum, arthopathy, fetal cardiomyopathy and hydrops 
fetalis. However, one of the most significant complications 
of the virus is the anaemia caused. This is largely limited to 
pure red cell aplasia and transient aplastic crisis in the adult 
population [7].

Red Cell Aplasia 

Parvo B19 virus may result in a chronic or recurrent pure 
red cell aplasia, whereby the bone marrow erythroid lineage 
arrests in the G1 and G2 cell cycle stage due to the cytotoxic non-
structural 1 protein expression and UV-inactive B19 viruses 
[8]. This anaemia persists until a host or passive neutralizing 
antibody is generated, or administered respectively [9]. 
This pure red cell aplasia occurs predominantly in patients 
with immuno-compromised states, such as those with 
lymphoproliferative neoplasms, transplants recipients, and 
in the South African context, HIV infection with immune 
suppression, with or without co-morbid zidovudine marrow 
suppression, is a major cause [4]. 

Clinically, this anaemia may present as weakness, fatigue, 
shortness of breath, pale skin or mucous membranes, as 
well as with systolic cardiac murmurs, depending on the 
severity of the anaemia. The distinctive slapped-cheek rash 
and arthralgia typically caused by parvo-B19 are usually not 
present, as these are immune mediated [10]. This anaemia 
is typically a severe normocytic normochromic anaemia 
with reticulocytopaenia, with a concurrent bone marrow 
examination revealing the absence of red-cell precursors or 
the presence of giant pro-normoblasts with intra-nuclear 
inclusions, as reflected in Figures 1 & 2) [11]. Serologically, 

patients may express variable viral capsid antigen (anti-B19) 
IgM, with Anti-B19 IgG being present and positive with 
limited neutralizing capacity. Thus, polymerase chain 
reaction confirmation is favoured in such patients with 
limited immune response capacity [12].

Figure 1: (Courtesy of BMJ LN – 5513871279207)
Bone Marrow Aspirate Showing Parvo B19 Infecting 
Erythroid Precursors.

Figure 2: (Courtesy of Journal Haematologica – LN 
230323).
(A and B) Image showing marked erythroblast lineage 
hypoplasia. Additionally, there is atypical hyperbasophilic 
giant cells with very large, prominent nucleoli. These 
are giant cells also called giant pro-normoblasts, are 
pathognomonic of Parvo B19 infection.
(C) An imaging showing an enormous pro-erythroblast 
with numerous nuclear inclusions. 
(D) An image showing atypical erythroblasts.
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Management may vary per institution protocol, but 
may include some or all of the following: packed red cell 
transfusion, based on the degree of anaemia, and the 
administration of intravenous immunoglobulin at 1g/kg 
over a period of 2 days, or more preferably, 500mg/kg over 
a period of 5 days, the latter having fewer adverse effects, as 
well as a safer profile for patients with underlying cardiac 
and renal pathologies [12]. Most patients respond after 1-3 
doses of intravenous immunoglobulin [12]. Additionally, the 
underlying risk factors should be corrected, especially the 
administration of highly active anti-retroviral therapy, in HIV 
infected patients [9,12,13]. 

Transient Aplastic Crisis

Parvovirus B19 may result in a transient aplastic crisis 
(TAC). This is a temporary suspension of erythropoiesis 
secondary to the parvo-B19 virus attaching to the P-antigen 
receptor and subsequent destruction and failure of the pro-
erythroblasts to develop later stage erythroid precursors 
[14]. This frequently leads to a severe and life threatening 
anaemia with a similar or if not more pronounced clinical 
presentation to that of aplastic pure red cell aplasia. 
Additionally, patients may show non-specific flu like 
symptoms, fever and lethargy [11,14]. 

TAC occurs more frequently in patients with 
underlying red-cell abnormalities these include states 
with high erythrocyte destruction, such as sickle cell 
disease, autoimmune haemolytic anaemia and hereditary 
spherocytosis, as well as in patients with reduced erythrocyte 
productive states such iron deficiency anaemia. Additionally, 
the Genotype 3, the most common variant in sub-Saharan 
Africa, is more associated with TAC than other variants [15]. 

Patients usually have a severe anaemia with variable 
types ranging from microcytic hypochromic to normocytic 
normochromic with a reduced reticulocyte percentage and 
index. Additional features such as spherocytes, erythrocyte 
aggregation or sickle cells may be present depending on 
the patients underlying co-morbid red cell pathology. The 
marrow findings usually reflect a red cell aplasia with 
giant pro-normoblasts with viral nuclear inclusions. This 
pathology is largely limited to one to two weeks in durations, 
with red cell transfusion being sufficient for the management 
of anaemia. The addition of immunoglobulin administration, 
at 500mg/kg over a 5 day period, may be needed for patients 
who are immuno-compromised, such as those with HIV 
infection [14-17].

Conclusion 

Parvovirus B19 remains a prevalent and prominent virus 
associated with multiple medical conditions particularly in 

immunocompromised states such as that of HIV, as well as 
erythrocyte disorders. Clinically, the virus has a plethora of 
presentations, especially severe anaemia. These conditions 
may be effectively and successfully managed with intravenous 
packed red-cell transfusions, intravenous immunoglobulins 
and by addressing the underlying patient risk factors.
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