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Abstract 

Human Parvovirus B19 (HPV-B19) infections are reported from different parts of the globe. 

The infection occurs in all age groups; however, most infections occur in childhood. There is 

evidence of exposure to the virus in about 80% of adults when screened for specific IgG. HPV-

B19 is incriminated in several conditions like erythema infectious, aplastic crisis, hydrops fetalis 

and arthropathy. HPV-B19 is a cause of the Fifth disease (erythema infectious); it could also 

cause a febrile illness with or without rash in adults. Many adults especially women develop 

arthropathy and the condition could be chronic following a febrile illness.  Patients (adults) with 

End Stage Renal Disease (ESRD) are prone to develop aplastic crisis or chronic anemia.  This 

review article aims to comprehensively describe the etiology, epidemiology, clinical features, 

diagnostic methods, and treatment in the management of HPV-B19. 
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Introduction 

Human Parvovirus B19 (HPV-B19) infection is associated with erythema infectiosum 

(fifth disease), with febrile illnesses (Pruksachatkunakorn et al., 2006; Edmonson et al, 2010; 

Pedranti et al, 2012). There is evidence that fever alone without rash and fever with arthralgia 

without a rash can occur in HPV-B19 infection (Kerr, 2000; Kerr et al, 2003). It is proposed that 

HPV-B19 could cause acute glomerulopathy and could also be a cause of anemia in ESRD and 

kidney transplantation. Members of the family Parvoviridae are among the smallest known 

DNA-containing viruses that infect mammalian cells (Parvum "small"; Latin). 

The Parvoviridae family contains many pathogenic animal viruses and (HPV-B19) is one 

among them known to be pathogenic in humans. HPV-B19 is also one of the best-characterized 
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members of the family Parvoviridae and is classified as a member of 

the Erythroparvovirus genus. 

HPV-B19 was discovered in the year of 1975 during evaluations of assays for hepatitis 

11 surface antigen using panels of serum samples. Sample 19 in panel B (hence B19) gave an 

anomalous result, a "false positive" in the relatively insensitive counter immuno-electrophoresis 

assay, and when the precipitin line was excised, electron microscopy showed the presence of 

23-nm particles resembling parvovirus (Cossart et al., 1975). Although originally labeled serum 

parvovirus-like particle or HPV-B19, in 1985, the virus was officially recognized as a member 

of the Parvoviridae, and the International Committee on Taxonomy of Viruses recommended 

the name HPV-B19 to prevent confusion with other viruses (Cotmore et al., 2014). Parvoviruses 

are symmetrical icosahedral particles. They form small capsids and contain a DNA genome. The 

viral genome encodes only three proteins with known function, the non-structural protein NS1 

and two capsid proteins VP1 and VP2. The human parvovirus B19 (HPV-B19) belongs to the 

genus Erythrovirus of the family Parvoviridae. The non-enveloped virus is a small icosahedral 

structure consisting of a single-stranded DNA genome (Class II) of 24 nm diameter. The virus 

genome is about 5596 bases long (Qiu et al., 2017). The genome contains two terminal repeats 

(ITRs) of about 380 nucleotides each. They form imperfect palindromes causing hairpin loops. 

Based on stable polymorphisms here the virus is genotyped. The virus multiplies in the nucleus 

of the infected cells (Vihinen-Ranta et al., 2004).  

The viral nucleocapsid is made up of two proteins VP1 (minor) (83 KDa) and VP2 (58 

KDa). The major capsid protein is VP2 (major), whereas VP1 is exposed to the virus particle 

(Dorsch et al., 2002). It can multiply in immature reticulocytes in the bone marrow. The virus is 

released by lysis of the cells. The erythrocyte cell membrane P antigen (globoside) in humans 

serves as the viral receptor (Brown et al., 1994). Mature infectious particles have a molecular 

weight of 5.6 x 106 and a buoyant density in cesium chloride gradients of 1.41 g/mL. HPV-B19 

is resistant to physical inactivation. Although the virus can be inactivated by heat in low 

concentrations of viral proteins, the virus resists inactivation at 56°C for more than 60 minutes, 

and at high viral concentrations, it resists 80°C for 72 hours in clotting factor concentrates. 

HPV-B19 is stable in lipid solvents such as ether and chloroform but can be inactivated by 

formalin, 13- propiolactone, oxidizing agents, and γ-irradiation (Blümel et al., 2005). 



 

 

 

The HPV-B19 virion is an icosahedron consisting of 60 copies of the capsid proteins. 

Most of the capsid is VP2, a 58-kD protein, with 5% or less of the larger 84-kD, VP1 protein. 

These capsid proteins are encoded by overlapping reading frames and are expressed during 

productive infection. The smaller VP2 protein constitutes 95 percent of the capsid while the 

larger VP1 protein makes up only 5 percent. VP1 protein differs from VP2 by an additional 227 

amino acids at the amino terminus. The virion surface has a major depression encompassing the 

fivefold axis, similar to the canyon structure found in RNA-containing icosahedra viruses. In 

HPV-B19 capsids, there is also a hollow cylindrical structure around the fivefold axis that 

appears to penetrate the inside of the virion. The structural distribution of VP1 in the HPV-B19 

capsid structure cannot be inferred from the crystallographic structures, but based on antibody-

binding and structural studies, in infectious HPV-B19 the VP1 unique region appears to be 

exposed on the viral surface adjacent to the fivefold axis cylinder. It has been shown that the 

VP1 unique region of all parvoviruses, including HPV-B19, has a phospholipase A2 motif 

Infection studies with HPV-B19 (and other parvoviruses) show that this motif is required for 

viral infectivity (Zadori et al., 2001).Parvovirus B19 infection causes wide spectrum of disease, 

this review focuses on transmission of HPV-B19 Arthralgia Arthropathy, Transient Aplastic 

Crisis, Hydrops Fetalis, and other syndromes associated with HPV-B19, Persistent Infection in 

the immuno-compromised host, diagnosis and treatment. 

 

Genotypes of human parvovirus 

The human erythroviruses are now classified into genotypes 1 (prototype), 2 (A6 and 

LaLi), and 3 (V9 and D91.1). It is now well established that there are three different genotypes, 

with approximately 10% variability at the DNA level between them. Furthermore, phylogenetic 

analyses have revealed two subgroups within genotypes 1 and 3. Analysis of 13 nearly full-

length genotype 3 sequences from Ghana, Europe and Brazil identified two genetically distinct 

clusters. The classification of genotype 3 strains into two subtypes (3a and 3b) was proposed 

(Parsyan et al., 2007). The rate of evolutionary change of HPV-B19 genotype 3 strains (2 x 10-4 

nucleotide substitutions per site per year) was similar to those of the HPV-B19 genotype. The 

estimated divergence time between 3a and 3b was 525 years. In Ghana, subtype 3a was 

predominant (Parsyan et al., 2007). Phylogenetic analysis of sub-genomic HPV-B19 genomes 



 

 

from Vietnam revealed two major subgroups within genotype 1 (1A and 1B) with an estimated 

nucleotide difference of >5% between each subgroup. The mean percentage of amino acid 

variation between subgroup HPV-B19-1A and HPV-B19-1B was >2% of the NS1, VP1 and 

VP2 proteins (Toan et al., 2006). 

 

The HPV-B19 genome contains two identical terminal repeats (ITRs) of approximately 

380 nucleotides; these are imperfect palindromes and form hairpin loops. The terminal repeats 

of genotype-2 and genotype-3 have not been cloned and sequenced. The most striking variation 

is observed within the promoter area (~20%). Within the NS1 gene, sequence divergences 

between genotypes 2 and 3 and genotype 1 are ~13% at the nucleotide level. The amino acid 

sequence of the A6 and V9 NS1 proteins diverges from that of the prototype-encoded 

counterpart by 6.2% and 6.1 %, respectively. Within the open reading frame encoding the 

VP1/VP2 proteins, at the nucleotide level, genotypes 2 and 3 differ from the prototype by 9 and 

12%, respectively, but at the amino acid level, they differ by only 1.1 and 1.4%. However, the 

degree of amino acid divergence within the VP1 unique region (uVP1) is higher; genotypes 2 

and 3 differ from genotype 1 by 4.4 and 6.6%, respectively. Interestingly, amino acids 130 to 

195 of the VP1 gene containing the reported phospholipase 2 activities are highly conserved, 

and variation is mostly clustered in the N termini (Dorsch et al., 2002; Zádori et al., 2001). 

Despite the differences in the DNA sequences, the capsid protein sequence is conserved 

between the different genotypes, and there is evidence for both serologic and cross-

neutralization (Tolfvenstam et al., 1996; Corcoran et al., 2005; Srivastava and Lu, 1988). 

 

Transmission of HPV-B19 

The HPV-B19 infections in temperate climates occur in the spring, with small epidemics 

every few years being typical. Rates of infection may also increase every 3 to 4 years, as 

reflected by corresponding increases in the major clinical manifestations of HPV-B19 infection 

(Kelly et al., 2000; Serjeant et al., 1993). 

 

Transmission through the respiratory route 

  HPV-B19 DNA has been found in the respiratory secretions of patients at the time of 

viremia, suggesting that infection is generally spread by a respiratory route of transmission. The 



 

 

virus can be readily transmitted by close contact, and the secondary attack rate has been 

calculated in various settings. Young children are the main source of respiratory-acquired HPV-

B19. Individuals at highest risk for acquiring the virus include household contacts of infected 

individuals, daycare workers, and those in a crowded environment (Harrison and Jones, 1995). 

Serologic studies are generally not available for school outbreaks, but 10% to 60% of students 

may develop a rash consistent with HPV-B19 infection. Workers in close contact with affected 

children, such as daycare providers and school personnel are at risk of the highest secondary 

attack rates and annual sero-conversion rates, even in the absence of known community 

outbreaks (Gillespie et al., 1990).  

 

Nosocomial infections 

 HPV-B19 can be transmitted from patient-to-patient, patient-to staff, staff-to-patient and 

staff-to-staff. In one study, transmission from two patients with the transient aplastic crisis was 

noted in 36 and 42% of susceptible contacts (Bell et al., 1989). In several other reports, no 

source for infection was identified, but transmission occurred between staff and patients. 

However, other series did not find nosocomial transmission; in these studies, the rate of 

infection in exposed or at-risk staff was similar to unexposed staff and/or community controls. It 

is therefore likely that many cases of presumed nosocomial transmission may represent 

infection acquired in the community during outbreaks of HPV-B19 (Dowell et al., 1995; Ray et 

al., 1997). Patients with TAC or persistent disease should be considered infectious and 

appropriate precautions taken to limit interaction with other patients and susceptible staff (Azzi 

et al., 1999). 

 

Transmission through body fluids 

HPV-B19 has been reported to be transmitted by blood products, especially pooled 

components such as factor VIII and IX concentrates (Seng et al., 1994). The virus can be found 

in serum, and infection can be transmitted by blood and blood products including albumin and 

plasma. Even though contaminated blood products can transmit parvovirus HPV-B19 Infection, 

there are no regulations governing HPV-B19 contamination of pooled plasma or blood products 

(Jordan et al., 1998). Individuals requiring regular infusions of blood product(s) that are made 

from large plasma pools are at the greatest risk of acquiring the virus compared to those 



 

 

individuals receiving single units. Patients receiving less than 106 genome equivalent/mL have 

not shown evidence of virus transmission. The lack of a lipid envelope and the stable DNA 

genome make parvovirus notoriously resistant to heat inactivation and solvent detergents. They 

can withstand the usual thermal treatment aimed at infectious agents in blood products. In 

addition, solvent-detergent methods, which inactivate only lipid-enveloped viruses, are 

ineffective (Brown and Simmonds, 2007; Koenigbauer et al., 2000; Williams et al., 1990). 

 

Vertical transmission 

HPV-B19 can be transmitted from a mother to a foetus during her pregnancy. The risk of 

a poor outcome for the foetus is greatest when the congenital infection occurs within the first 20 

weeks of gestation (Cartter et al., 1991; Jordan, 1996). Vertical transmission of HPV-B19 from 

a primarily infected mother may cause foetal infection. Pathogenic mechanisms include the 

development of acute anaemia upon infection of foetal hematopoietic cells. In early pregnancy, 

haematopoiesis is seen in the liver and later pregnancy this shifts to the bone marrow. The 

anaemia may resolve spontaneously or proceed by causing cardiac failure and development of 

hydrops fetalis and in rare cases foetal death. The virus may also cause myocarditis and cardiac 

arrest by direct infection of myocardial tissue. Modified from Anderson and Young (Broliden et 

al., 2006). 

 

Incubation period and infectivity 

 Patients with HPV-B19 infection are most contagious during the phase of active viral 

replication and viral shedding. Viremia occurs approximately 5 to 10 days after exposure and 

usually lasts approximately 5 days, with virus titers peaking on the first few days of infection, 

which can reach or exceed 1012 viral particles/mL of blood. During this phase, patients can be 

asymptomatic or present with non-specific flu-like illness. Immuno-compromised patients may 

underlying hematologic abnormalities can suffer severe anaemia. In immuno-competent hosts, 

there will be the production of B19V-specific antibodies followed by antigen-antibody immune 

complex formation occurs. At this point, immuno-competent patients may present with specific 

symptoms or signs (e.g., arthralgia, arthritis, and/or an exanthema) of HPV-B19 infection. 

Individuals are no longer infectious when exhibiting these clinical characteristics. Immuno-

compromised individuals who lack a detectable immune response to HPV-B19 may suffer from 
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extended bouts of infection with measurable levels of the virus (Flunker et al., 1998). The 

presence of detectable viremia in such patients without neutralizing antibody production may be 

assumed infectious. 

 

Prevalence and Incidence 

 HPV-B19 infection is global. The infectivity rates are similar, inferred from the 

presence of anti-parvovirus IgG antibodies in sera similar in the United States, Europe, Africa 

and Asia. HPV-B19 infection is common in childhood, and by the age of 15 years, 

approximately 50% of children have detectable immunoglobulin G (IgG) against HPV-B19. 

Infection also occurs in adult life, and more than 80% of elderly people have detectable 

antibodies (Rohrer et al., 2008). In the study by Jain et al. 67% of our healthy blood donors were 

having anti-HPV-B19 IgG in their serum below this level is achieved in the population by the 

age of 15 years (Jain et al., 2015). In another study done by a large done in a large number of 

blood donors, 157/23,889 (0.66%) donors provided 347 HPV-B19 DNA-positive samples with a 

prevalence of 0.45% and incidence of 0.20%, although, HPV-B19 DNA concentrations were 

very low (Juhl et al., 2014). Studies done in different countries (France, Germany, Japan, the 

United Kingdom, and the United States) show similar patterns of sero-prevalence, with 

significantly higher levels in parts of Africa and Papua New Guinea, with >80% of 10-year-olds 

having detectable antibody (Wildig et al., 2007). In one of the latest studies from Israel by Mor 

et al., the overall IgG prevalence was 61.4% and the age-adjusted prevalence rate was 58-2%. 

Sero-positivity was significantly associated with age and showed the seasonal peak of B19V 

IgM positivity in June month of each year (Mor et al., 2015). In another study from Sudan, ~ 

61.0% of pregnant women were positive for anti-HPV-B19 IgG antibodies (Adam et al., 2015). 

In contrast, parts of Asia and some isolated tribal populations have a much lower prevalence 

(Ke et al., 2011; de Freitas et al., 1990). 

 

HPV-B19 infection persists throughout adult life, and the great majority of the elderly 

are sero-positive. Although antibodies are prevalent in the general population, very high-titer 

viremia (>10w genome copies/mL) is rare. In our study, we did not detect HPV-B19 DNA using 

real-time PCRJ anti-HPV-B19 IgM in any of the Blood donors (Jain et al., 2015). In contrast to 

that, approximately 1 per 20,000 to 1 per 40,000 units of blood during epidemic seasons 
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contains high-titer HPV-B19 (Koch et al., 1989). However, based on the sensitivity of the 

method the prevalence of lower levels of B19V DNA varies with approximately 1% of 

donations having detectable B19V DNA by sensitive polymerase chain reaction (PCR) (Brown 

and Simmonds, 2007, Kleinman et al., 2007). Virus load remains very low in most healthy 

individuals with less than .03% of blood donors having viremia>105 (Juhl et al., 2014).  

 

The virus though transmitted primarily through the respiratory route but is transmitted 

by blood and blood products also. The spread of the virus is very efficient in crowded areas by 

the respiratory route. The incubation period for the infection ranges from 4 days to 4 weeks with 

an average of 2 weeks. The symptomatic or asymptomatic infection in patients may last at least 

a week. Early childhood infections are common. It is primarily a human pathogen and is now 

distinctly associated with several human clinical conditions which include Fifth disease 

(erythema infectiosum), arthritis/arthralgia in adults, aplastic crisis and hydrops fetalis. 

(Heegaard and Brown,  2002). The prototype virus of genotype 1 differs from genotypes 2 and 3 

in the VP1 (minor) and VP2 (major) region ORFs by 9 and 12% respectively. Overall, the 

variations in the amino acid sequence of the transcribed genome are more variable between the 

genomes (Dorsch et al., 2002; Zádori et al., 2001). Since the genotypes show antigenic cross-

reaction antibody responses detected with antigens from the VP1/VP2 portion of the virus. The 

genotypes also exhibit cross-neutralization (Tolfvenstam et al., 1996; Corcoran et al., 2005, 

Srivastava and Lu, 1988). 

 

Diseases caused/ clinicopathological associations 

The association of HPV-B19 with clinical disease was made in the early 80s. Currently, 

HPV-B19 infection is shown to have a wide variety of disease manifestations. This varies 

dependent on the immunologic and hematologic status of the host. In HPV-B19 infections, 

about 25 percent of infected individuals would be asymptomatic, and 50 percent will have only 

nonspecific flu-like illness which presents with malaise, muscle pain, and fever. Febrile illness 

with rash (erythema infectiosum) and/or arthralgias is seen in about 25% of infected individuals 

(Woolf et al., 1989). HPV-B19 is the cause of the fifth disease or "slapped cheek" disease i.e, 

erythema infectiosum which can be seen in normal immuno-competent children. Joint 

involvement is more common in adults (particularly women), though it could be seen in both 



 

 

children and adults. The illness could resemble rheumatoid arthritis clinically but is rheumatoid 

factor negative. Infection with HPV-B19 could lead to a transient reduction of red blood cell 

production and a transient aplastic crisis (Chorba et al., 1986). The association of the virus is 

strongly implicated in chronic anemia of ESRD. The virus is a documented cause of fetal 

hydrops due to its ability to cause chronic anemia in the fetus. The anemia associated with HPV-

B19 could be exacerbated in children who acquire malaria or hookworm infestation (Wildig et 

al., 2006). Persistent DNAemia has been documented in immuno-competent individuals even in 

the presence of IgG (Lefrere et al., 2005).  

 

The different clinical conditions, their nature and age of affliction caused by HPV-B19 

are shown in Table 1. The details of the incubation period, clinical manifestations and the 

appearance of viral markers including antibody response and viral DNA are shown in Figure 1. 

Table 1: Common manifestations of HPV-B19 infection 

Disease Acute or chronic Host 

Fifth disease Acute Normal children 

Polyarthropathy syndrome Acute or chronic Normal adults 

Transient aplastic criris Acute Immuno-compromised 

patients 

Hydrops fetalis or congenital 

anaemia 

Acute or chronic Foetus (<20 wk.) 

 

Persistent anaemia 

 

Chronic 

Immunodeficient immuno-

compromised patients 

 

* Heegaard and Brown, (2002), ‘Human Parvovirus B19’, Clin Microbiol Rev 15(3), 485-505. 

Joint symptoms are the most common manifestation in adults (Particularly women), although 

either can be seen in both children in adults (Table 1). Occasionally, especially in women, the 

fifth disease leads to an acute symmetrical polyarthropathy, which can mimic rheumatoid 

arthritis.  



 

 

 

Figure 1: Dynamics of HPV-B19 infection and viral markers(Reproduced from Anderson, 

et al., 1985) 

  



 

 

The humoral immune response is dominant in HPV-B19 infection. HPV-B19 specific 

IgM antibodies develop soon after infection, can be detected on days 10 through 12, and can 

persist for up to five months; specific IgG antibodies are detectable about 15 days post-infection 

and persist long-term dominant; development of a robust antibody response corresponds to virus 

clearance and subsequent protection from disease. Natural antibody production correlates with 

the disappearance of the virus from blood, and the presence of IgG appears to confer lasting 

protection against a second infection. HPV-B19 infection can persist if immunoglobulin 

production is defective such that antibody fails to neutralize the virus; reactivity of antibodies to 

the unique amino-terminal region of VP1 is especially important. Antibodies to VP1 are required 

for effective immune response (Young and Brown, 2004). In patients unable to control HPV-B19 

infection because of immuno-suppression or immunodeficiency, continued lysis of RBC 

precursors leads to the prolonged cessation of RBC production and the development of severe, 

chronic pure red cell aplasia and anemia.  

Fifth Disease 

HPV-B19 infections are generally asymptomatic. The infection in childhood primarily 

presents as erythema infectiosum or fifth disease. This is a febrile illness with a rash 

characterized by a "slapped cheek" finding. This illness has a prodrome phase characterized by 

fever, coryza, headache, nausea, and diarrhoea. In volunteers who were administered HPV-B19 

intranasally typical influenza-like complaints occurred in the early phase along with 

demonstrable viremia. The rash seen after a week later coincided with the appearance of antiviral 

antibodies. Volunteers who showed a biphasic illness had arthralgia in the second phase 

(Anderson et al., 1985). This human volunteer experiment has shown the ability of the virus to 

produce prolonged viremia and arthropathy.  

The HPV-B19 produces a rash-like illness that is immune-mediated. The individuals 

show serum antibodies at the time of appearance of the rash. The clinical condition resolves in a 

few weeks but can rarely be chronic lasting several years (Lindblom et al., 2005). Among 

children erythema, infectiosum should be considered as a differential diagnosis for rubella. The 

rash is not very typical among adults and is difficult to spot in dark-skinned individuals (Lowry 

et al., 2005). The clinical features seen in children with HPV-B19 are shown in Table 2 



 

 

summarizes all clinical conditions that this infection is associated with. Some of the associated 

symptoms of various clinical manifestations of HPV-B19 infection are in Table 3. 

Table 2: Range of HPV-B19 signs and symptoms in children 

Signs and Symptoms Percent affected 

Fever 14 to 53 

Headache 12 to 53 

Sore throat 12 to 60 

Pruritus 0 to >50 

Cough 5 to 40 

Diarrhea 0 to 40 

Nausea and/or vomiting 0 to 33 

Coryza and/or conjunctivitis 4 to 27 

Arthralgia and/or arthritis 0 to 9 

 

Adapted from Anderson, L.J. Pediatr Infection Dis J 1987, 6:711. 

 

Table 3: Clinical manifestations of HPV-B19 infection 

Diseases Organ Patients 

Most Common Manifestations 

Asymptomatic B19 Infection - Adults 

Erythema infectiosum (fifth disease) Cheek Children 

Arthralgia (acute arthritis) Joints Adults 

Hydrops fetalis Liver and endothelial cells Foetus 

Pure red blood cell anaemia (PRCA) Bone Marrow Adults 

Transient aplastic crisis Bone Marrow Adults 



 

 

Rare Syndromes 

Congenital red cell aplasia Liver Foetus 

Chronic bone marrow failure Bone marrow Adults 

Encephalitis CNS Children 

Kawasaki disease Skin and Muscle Children 

Myocarditis/Heart failure Myocardium Infants 

Pruritis Nerves, Fingers and Toes Adults 

Vasculitis Endothelial Cells Adults, Children 

Others (causality unconfirmed) 

Chronic fatigue syndrome Smooth Muscle Adults 

Congenital malformation Palate Infants 

Conjunctivitis Conjunctiva Adults 

Hepatic dysfunction/Hepatitis Liver Adults 

Kikuchi’s disease Lymphoid Tissue Children 

Nephritis/Glomerulonephritis Kidney Adults 

Systemic lupus erythemtatosus Connective Tissue Adults 

 

HPV-B19 Arthralgia Arthropathy 

The condition is a complication seen in adults, especially in women wherein 

inflammatory arthritis can be seen. It is estimated that 15% of all reactive arthritis may be 

attributed to HPV-B19 infection. The clinical condition may resemble rheumatoid arthritis. 

HPV-B19 arthropathy resolves without specific antiviral therapy and no inflammatory damage to 

joints but could increase the severity of rheumatologic diseases. These include juvenile 

rheumatoid arthritis, systemic lupus erythematosus, and fibromyalgia (White et al., 1985; Speyer 

et al., 1998). 

 

Transient Aplastic Crisis 

This condition is linked to HPV-B19. If there exist haemolytic disorders, the outcome of 

the infection could be adverse. The predisposing conditions for poor outcomes include hereditary 

spherocytosis, thalassemia, red cell enteropathies such as pyruvate kinase deficiency, and 



 

 

autoimmunehaemolyticanaemia (Young and Brown, 2004). The virus hence may be an 

opportunistic pathogen in an individual’s post- bone marrow transplant. The infection can lead to 

acute aplastic crisis. In a study of 308 patients with homozygous sickle cell disease, acute 

infection with HPV-B19 was documented in 114 patients, of whom 91 (80 percent) developed 

transient aplastic crises (Serjeant et al., 1993).  

 

The remaining 23 patients with HPV-B19 infection had slight or no hematologic changes. 

HPV-B19 accounted for all of the cases of aplasia seen in the study. In a similar study, 280 

patients with sickle cell disease were followed-up from birth (Serjeant et al., 2001). It is observed 

that when viremia seen in transient aplastic crisis disappears, the red cell production resumes. 

This coincides with the appearance of antibodies. There is evidence for protective immunity 

which is long-lasting. The anemia may be a precipitating factor for congestive heart failure and 

cerebrovascular accidents. In a transient aplastic crisis, the bone marrow typically shows 

immature erythroid precursors "giant pronormoblasts" which is due to the direct toxicity effects 

of the virus. HPV-B19 has been linked to agranulocytosis, thrombocytopenia and pancytopenia 

(Young, 2006).  

 

Hydrops Fetalis 

Early maternal infection results in the transplacental transfer of the virus to the fetus 

which affects RBC production. This results in severe anemia which is the cause of fetal hydrops. 

The fetal wastage is because of myocarditis and congestive heart failure in the fetus. In 

prospective studies, the risk has been estimated to be 30% to the fetus of the mother infected in 

early pregnancy. Fetal wastage is seen in 9% of infected mothers. Infection later in pregnancy is 

associated with non-immune fetal hydrops. Infection in the third trimester is associated with 

abortion. Typically, congenital malformations have not been reported unlike in the case of CMV 

or Rubella virus infection. Infants affected by red cell crisis may be given in-utero blood 

transfusions or exchange transfusions at birth (Musiani et al., 1999).  

 

 

 



 

 

Other Syndromes associated with HPV-B19 

  There is evidence for the role of HPV-B19 in hepatitis seen in young children as well as 

myocarditis. Altered liver enzymes are typically seen in the affected children. There is 

serological evidence as well as DNAemia in children with other conditions like necrotizing 

vasculitis, Kawasaki disease, Henoch-Schonlein purpura, Giant cell arteritis, Glove-and-sock 

syndrome (an exanthema localized to the hands and feet consisting of edema, erythema, 

paraesthesia and pruritus). Occasionally, CNS complications like meningitis and encephalitis 

may be seen in the fifth disease. HPV-B19 has been documented in hematological malignancies/ 

solid tumors (Ramirez et al., 2005). 

 

Persistent Infection in the immuno-compromised host 

 Infection in immuno-compromised individuals is characterized by chronicity especially 

involving the bone marrow. Erythroid precursors are affected which manifests as an aplastic 

crisis. Typically, the bone marrow picture shows joint pronormoblasts. Antibody to HPV-B19 

may not be demonstrable but viral DNA is positive in blood with high viral loads (Grabarczyk et 

al., 2011). 

 

Diagnosis of HPV-B19 infection 

 The infection is established by serology and/or viral genome demonstration. Acute infection is 

documented by IgM demonstration and/or detection of viral DNA in the blood/sera of infected 

individuals. Precious exposure to the virus is shown by specific IgG. The widely used serological 

tests are ELISA based and genome demonstration is by nested PCR or real-time PCR. Virus load 

estimation is by quantitative real-time PCR (Jordan, 2001; Manaresi et al., 2002). The cellular 

location of HPV-B19 has been shown for antigen using an indirect immunofluorescence assay. 

This is not a clinically useful test (Poole et al., 2004). The Indian literature indicates the use of 

serological assays for some HPV-B19 studies. There are several limitations with such IgG and 

IgM antibody-based studies. A direct link between virus activity and several of these disease 

conditions is better established with documentation of viral genomic DNA by PCR.  

 

 

 



 

 

Available treatment for Human Parvovirus B-19 

There is no specific antiviral therapy. An infection resolves spontaneously in immuno-

competent individuals but could be chronic in immuno-compromised individuals. However, 

intravenous immunoglobulin (IVIG, which could contain a large amount of anti- HPV-B19 IgG) 

is a preferred treatment for aplastic anemia (Kurtzman et al., 1989). The dosage is at 0.4 g/kg 

body weight given for a maximum of 10 days. This results in the clearance of DNAemia (Crabol 

et al., 2013). Some patients recover spontaneously without treatment (Garewal et al., 2004). As 

mentioned previously, intrauterine blood transfusions have been used for suspected cases of 

hydrops details.  

 

More recently, cidofovir has been used successfully to suppress HPV-B19 replication 

(real-time PCR for viral DNA) in two model systems, the UT7/EpoS1 cell line and erythroid 

progenitor cells (EPC), generated from Peripheral Blood Mononuclear Cells (PBMC). The 

investigators showed dose-dependent inhibitory activity in infected UT7/EpoS1, for the 

determination of EC50 and EC90 values (7.45-41.27 µM, and 84.73-360.7 µM, respectively) 

(Bonvicini et al., 2014). The clinical and laboratory signs of HPV-B19 infection and 

corresponding therapeutic strategies are dependent on host factors and underlying clinical 

disorders. For example, the pathogenesis in the HPV-B19-infected foetus is a result of the 

physiologically higher red blood cell turnover and the relative immunodeficiency of the foetus. It 

must be pointed out that the infection resolves spontaneously in many cases in all risk groups and 

treatment is therefore only given to severe cases (Broliden et al., 2006). 

 

Conclusion 

Parvovirus B19 infection is related with a wide range of clinical signs of which some are deeply 

grounded and some of which are still questionable. A cautious thought of clinical features, 

serological aspects and epidemiology survey is necessary to direct the clinicians in decision 

making on diagnostic and treatment. Parvovirus B19 infection role is as to trigger of glomerular 

illness presently can't seem to be solidly settled however merits further consideration since it 

might have suggestions in counteraction methodologies and treatment. While most virally 

interceded arthritis’s are self-restricting some warrant the commencement of explicit antiviral 

treatment. Parvovirus B19 therapy includes red-cell transfusion, alterations in medications and 



 

 

management if intravenous immuno-globulin. Our review will helpful to understanding the 

clinical signs, epidemiology, diagnostic capability and treatment in the management of HPV-

B19. 
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