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Parvovirus B19 Infection ± An Emerging Infectious Disease?
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The development of new and more sophisticated diagnostic

techniques has opened up many new avenues of investigation.

Using these tools has considerably expanded our knowledge on the

infectious etiology of well-established disease states. Recent

advances have led us to understand that ulcer disease is a

consequence of infection with Helicobacter pylori, that Kaposi's

sarcoma may be due to infection with human herpesvirus-8, that

Whipple's disease is due to a fastidious gram-negative bacillus

Tropherema whippelii, and that atherosclerosis may be associated

with Chlamydia pneumoniae. Does parvovirus belong to this list?

The discovery of the human parvovirus B19 in 1975 and the

subsequent studies of its effects in humans identified this virus as

the causative agent of a broad spectrum of diseases. Recent

improvements in the development of sensitive polymerase chain

reaction techniques and methods for cultivation have provided new

insight into its pathogenic role, its virology and immunology, and

the varied clinical manifestations. Parvovirus B19 is a common

infectious agent in humans, with a seroprevalence of 50±70% in

adults [1]. In normal children parvovirus B19 is known to cause

erythema infectiosum (fifth disease). The clinical presentation in

normal adults includes fever, malaise, and acute and chronic

arthropathy. Transient aplastic crisis can develop in patients with

increased erythropoiesis, and pure red cell aplasia develops in

immunocompromised patients [1]. Virus-associated hemophagocy-

tic syndrome has also been reported [1]. In pregnant women, the

virus can be transmitted to the fetus with an infection rate of about

30%, resulting in fetal anemia, fetal hydrops, miscarriage or

intrauterine fetal death [2]. Recently, parvovirus B19 was found to

be associated with acute meningoencephalitis [3], brachial plexus

neuropathy [4], hepatitis [5], pneumonia [6], myocarditis [7],

papular-purpuric gloves and socks syndrome [8] and infection in

solid-organ and bone marrow transplanted patients [9]. Acute

parvovirus B19 infection has also been implicated in the

pathogenesis of several autoimmune or inflammatory conditions

including systemic lupus erythematosus [10], rheumatoid arthritis

[11], systemic necrotizing vasculitis [12], idiopathic thrombocyto-

penic purpura [13], acute post-infectious glomerulonephritis [14],

Kawasaki disease [15] and multiple sclerosis (1).

In this issue of IMAJ, Klar et al. [16] describe an immunodefi-

cient patient with interstitial lung disease ± a new clinical

manifestation associated with parvovirus B19 infection. Also in

this issue, Barash et al. [17] describe 48 children with serologic

evidence of acute parvovirus B19 infection; 31 presented with

prolonged fever, 6 had unexplained anemia, and 5 had arthritis. In

six patients each had an unusual presentation, including SLE,

leukocytoclastic vasculitis, Diamond-Blackfan syndrome, hepatitis,

optic neuritis, and acute lymphoblastic leukemia.

However, most of the publications cited above are case reports

associated with the virus, or limited PCR-based studies with poorly

documented controls. Not only does the broad spectrum of clinical

presentations attributed to parvovirus B19 not fit the very narrow

target cell range of the virus, but parvovirus B19 apparently can be

propagated only in human erythroid cells. Susceptibility to

parvovirus B19 increases with differentiation, the pluripotent stem

cell appears to be spared, and the main target cells are erythroid

progenitors. Erythroid specificity of parvovirus B19 results from the

tissue distribution of the virus' cellular receptor, globoside, also

known as blood group P antigen, which is found in erythroid

progenitors, erythroblasts and megakaryocytes [18]. It is also

present in endothelial cells, which may be targets of viral infection

involved in the pathogenesis of transplacental transmission,

possibly vasculitis, and the rash of fifth disease. Rare individuals

who genetically lack P antigen in erythrocytes are resistant to

parvovirus B19 infection, and their bone marrow cannot be infected

with parvovirus B19 in vitro. Erythroid specificity may also be

modulated by specific erythroid cell transcription factors. The rash

and polyarthropathy are probably immune complex-mediated.

However, in vitro studies have shown that the parvovirus B19 non-

structural protein, in addition to inducing apoptosis in host cells,

also induces activation of interleukin 6 [19], which could contribute

in vivo to the parvovirus B19-induced arthropathy and/or auto-

immune antibody production.

The laboratory diagnosis of parvovirus B19 infection is not

trivial. The virus cannot easily be cultivated in the laboratory, and

the detection of virus relies on DNA hybridization techniques. In

immunocompetent patients, viral DNA can be detected in the

serum only within 2±4 days, and the diagnosis of acute cases is

therefore based on immunoglobulin M assays. However, serologic

confirmation of any viral infection cannot be made with a single

serum sample, as was performed by Barash et al. [17]. Serologic

tests for antiviral antibody are, at best, imperfect and subject to
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many potential errors. These can only be handled with adequately

cautious and informed interpretation. One of the common

problems seen today and one of great importance for public health

surveillance and epidemic detection is false positivity in IgM

antibody detection. In almost all tests for IgM antibody to virtually

all viruses, if enough samples are tested some of them will turn up

as false positives. Ideally, IgM testing is performed by the capture

technique. In a radioimmunoassay or enzyme-linked immunosor-

bent assay format, IgM can be detected in more than 90% of cases

by the third day of aplastic crisis or at the time of rash in erythema

infectiosum. IgM antibody remains detectable for 2 to 3 months

after infection. Parvovirus B19 IgG can be detected by capture assay

or indirect assay, and is usually present by the seventh day of illness

and probably for life thereafter [20]. Recent infection can be

confirmed by IgG avidity studies. In immunocompetent individuals,

the early antibody response is to the major capsid protein VP2, but

as the immune response matures the reactivity to the minor capsid

protein VP1 dominates. Sera from patients with persistent

parvovirus B19 infection typically contain antibody to VP2 but not

to VP1 [21]. In contrast to patients with erythema infectiosum,

those with transient aplastic crisis are often viremic at the time of

presentation; therefore, the diagnosis is readily made by detection

of parvovirus B19 DNA in the serum. The use of PCR techniques has

greatly increased the sensitivity level of detection of parvovirus B19,

at the risk of possible contamination and false positive results that

confuse interpretation. Even in immunocompetent persons, parvo-

virus B19 DNA may be detectable in serum by PCR for more than 4

months after acute infection [22] and for years in bone marrow,

synovial tissue, and liver [23], suggesting persistence of the virus in

the body. Because of the presence of PCR-detectable parvovirus B19

DNA in healthy persons, the detection of parvovirus B19 in serum,

bone marrow or synovial fluid may not confirm the diagnosis [24]. A

real-time PCR assay for quantitative detection of parvovirus B19

DNA in clinical serum samples, carried out using a light cycler, was

found to be sensitive, specific and rapid [25].

In conclusion, parvovirus B19 infection is a new, emerging

infectious disease that has also been implicated in the pathogen-

esis of several autoimmune or inflammatory conditions. The

laboratory diagnosis of parvovirus B19 is problematic due to false

positive IgM and the presence of PCR-detectable B19 DNA in

healthy persons. Given the availability of effective therapy with

intravenous IgG for severe disease and of intrauterine blood

transfusions for hydrops in the fetus, the development of better

techniques for diagnosis is imperative.
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