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Parvovirus B19 Overview



Å1975: Discovered accidentally by Yvonne Cossart & 

colleagues in London, England

Å1981: Linked to a disease state by John Pattison and 

colleagues during transient aplastic crisis in children

ÅCausative agent of ñFifth Diseaseò

ïñSlapped Cheekò Syndrome

ïErythema Infectiosum

Å1984: 1st associated with non-immune hydrops fetalis / fetal 

death

B19 - Background & History

Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.

Corcoran A, Doyle S.  Advances in the biology, diagnosis & host-pathogen interactions of parvovirus B19. J Med Microbiology; 2004;53, 459-475.



ÅSingle-stranded DNA virus (Parvoviridae family, erythrovirus 

genus)

ÅProtein coat made up of 2 antigens:

ïNS1:  nonstructural protein- serves multiple replicative 

functions and is cytotoxic

ïViral Proteins:  VP1 = 5% VP2 = 95%

ïAll assays are based on detecting antibody to 1 or both of 

these proteins

ÅNo lipid envelope - therefore survives heat & detergent 

treatment of blood products

Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.



ÅNamed as the ñfifthò pediatric disease 

reported (measles, scarlet fever, rubella, Dukeôs (?), EI & roseola)

ÅParvovirus B19 ïpathogenic to humans

Å3 ï5 year epidemics

ÅRespiratory droplet spread

ÅIncubation period 4 ï20 days

ÅViremia at 6 ï8 days, persisting 4 ï7 days

ÅRash at approx. day 16 (non-infectious)
Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.



ÅReplicates rapidly in ñerythroid  progenitorò 
cells, but also on platelets, tissue of heart, lung, 

kidney, liver, endothelium and synovium

ÅDependent on host cells to propagate

ÅHumans are only known hosts

ÅThese are the cells that make Red Blood Cells 

(RBCôs).  Parvovirus causes a drop in RBCôs 

and hemoglobin. This may result in severe 

anemia in certain patient groups.

Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.

Corcoran A, Doyle S.  Advances in the biology, diagnosis & host-pathogen interactions of parvovirus B19. J Med Microbiology; 2004;53, 459-475.



Epidemiology



ÅInfections occur globally and are similar in U.S.,   

Europe and Asia

ÅOutbreaks tend to be in Winter & Spring and are 

common in childhood

ÅInfection continues at a lower rate throughout 

adult life and >70% of the adult population is 

seropositive

ÅEpidemics follow a 3-4 year cycle.

ÅRegional variations apply.

Å50-70% adults are seropositive.

Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.

(Kerr et al., 1999)



Pathophysiology



Viral Transmission



Native Virus Capsids

Image courtesy of the Wadsworth Centre - New York State Dept of Health



B19V and the erythroid 

progenitor cell receptors

2003 BLOOD : K. WEIGEL -KELLEY (alpha5 beta1= integrines),

2005 BLOOD : Y.MUNAKATA (Ku80 = auto -antigen =PN surface GRCD36, 

LBCD20 et LTCD3)

http://www.bloodjournal.org/content/vol102/issue12/images/large/h82335306007.jpeg


ÅRespiratory

ÅHand-to-mouth (resilient on surfaces) 

ÅInfected blood products (esp. pooled factors 

VIII &IX)

ÅMother to fetus (vertical transmission)

ÅInfectious during 1st 7-14 days only

ïDuring outbreaks 25% & 50% infection rates 

recorded in school & home

How is the virus spread?

Anderson et al., 1985; Lyon et al., 1989, Erdman et al., 1997



Pathophysiology of Fetal Disease

Human erythroid progenitor is natural host

Key is globoside or erythrocyte P antigen

- a neutral glycolipid that acts as a cellular 
receptor for virus and site of entry

Globoside is present in the placenta and fetal 
myocardium; also on some megakaryocytes 
and endothelial cells

Rare that erythrocyte lacks P antigen- means 
immunity (Brown KE, Anderson SM, Young NS. Science 1993)



Maternal Infection & Viremia

Ď

Transmission across placenta

Ď

Virus attaches to erythroid cells

(P-globoside) fetal liver & myocardial cells

Ď

Virus replicates resulting

in cell death

Pathophysiology of Fetal Disease



Pathophysiology of Fetal Disease

Drop in RBC / Hb resulting in fetal anemia

Ď

Anemia leading to tissue hypoxia

Ď

Compensatory increase in cardiac output

Ď

High output cardiac failure & fetal hydrops

Ď

NB: B19V infection of fetal spleen, liver & heart may 
be a contributory cause of organ failure



Host Immune Response

B19 infection           B cells divide to produce plasma and 
memory cells

Plasma cells secrete IgM- detectable 7-10 days post-infection

IgG is detectable ~15 days post-infection against VP1 & VP2

Usually infection leads to lifelong protection due to the 
development of memory B cells 

APCs process virus and present peptides to Th cells          
secrete cytokines that mediate antiviral immunity BUT          
Th cells can also be associated with the pathogenesis of B19 
(seen in chronic arthropathies Mitchell et al., 2001.)

Loss of Th response can cause serious infections in the 
immunocompromised host Young,  1996, Kurtzman et al., 1989.



Antibody Response



Various Clinical Presentations 

of Parvovirus B19



Different Disease Manifestations of 

Parvovirus B19

ñFifth Diseaseò or Erythema Infectiosum

Hydrops Fetalis and congenital infection

Arthropathies

Transient Aplastic Crisis

Persistent Infection

Assorted syndromes (less common and not proven)

ïSeronegative hepatitis, chronic fatigue syndrome, 

vasculitides, meningitis, encephalitis

Young NS, Brown KE.  Mechanisms of disease:  Parvovirus B19. NEJM vol.350;6 586-597.


