
A B S T R A C T

A Committee of the Health Council of the Netherlands
has expressed its opinion on introducing testing of blood
products for parvovirus B19 (B19). Although infections
with B19 generally run their course without any serious
health problems, for some groups, such as pregnant
women, patients with underlying haematological problems
and patients with immunodeficiency, infections with B19
can result in serious complications. For cellular blood
products, which are derived either from a single donor or
a limited number of donors and are administered either
to a single patient or to a limited number of patients, the
Committee recommends that a risk-group approach be
adopted and that ‘B19-virus safe’ blood products be
administered to the risk groups mentioned above. The
Committee defines as ‘B19-virus safe’ cellular blood
products from a donor in which IgG antibodies against
B19 have been detected in two separate blood samples,
one taken at least six months after the other. Patients
other than those in the risk groups should continue to
receive cellular blood products that have been produced
in accordance with current safety criteria. For plasma
products, which are prepared from plasma pools and are
administered to large numbers of patients, the measures
must be aimed at cutting down the levels of B19 infectivity
in such pools. For plasma pools, the Committee proposes
a maximum permissible limit of 104 genome copies of
B19 per ml.

I N T R O D U C T I O N

Infections with parvovirus B19 (henceforth referred to as

B19) are quite common, particularly in children.1,2 The

most widespread clinical picture caused by B19 is erythema

infectiosum, which is also known as ‘Fifth disease’. In

otherwise healthy individuals, the infection generally runs

its course without any problems. In some groups, however,

such as pregnant women, patients with underlying

haematological problems and patients with immuno-

deficiency, B19 infections can result in serious complications.

Current attempts to maximise the safety of blood and

blood products focus on entirely eliminating the risk of

transmitting infectious agents. This has led to a wide

range of screening tests. The general introduction of such

tests for hepatitis B virus, hepatitis C virus and HIV has

greatly reduced the risk for transmission.3,4 It would also

be possible, but expensive, to test all blood products for

the presence of viruses such as B19 and cytomegalovirus,

the transmission of which is a risk for only some of those

using these products. A Committee of the Health Council

of the Netherlands has expressed its opinion on the

introduction of such tests for B19.5

In its deliberations, the Committee has drawn a distinction

between cellular blood products, which are prescribed

relatively frequently, and products derived from plasma

such as coagulation factors, which are less frequently

prescribed. Cellular blood products are derived either

from a single donor or a limited number of donors.

These products are administered to, at the most, a limited

number of patients. Plasma products are prepared from

plasma pools, which are sometimes derived from very

large numbers of donors and are administered to large

numbers of patients.
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P A R V O V I R U S  B 1 9  I N F E C T I O N S

B19 is one of the nonenveloped viruses. With a particle size

of 20 to 30 nm, it is one of the smallest DNA viruses.6

For the purpose of replication, B19 is dependent on

erythroid precursor cells in the bone marrow. These cells

are destroyed by the process of viral replication. B19 is

usually transmitted by coughing, but it can also be

acquired by blood transfusions or, if a pregnant woman

becomes infected, it can be passed from mother to

unborn child. Infections with parvovirus B19 are quite

common. It is estimated that in the Western world 50%

of all 15-year-olds have experienced an infection.6 Even

higher percentages can be seen in the elderly, possibly as

high as 80 or 100%.1

The diagnosis of a B19 infection is traditionally based on

serological screening tests. Such tests make use of the

antibodies that are produced in response to a viral infection.

More modern tests, based on the detection of viral DNA,

are now available. Some examples are the dot-blot test

and the nucleic acid amplification test (NAT). The result

of the latter test is given in number of complete copies of

viral DNA (genome copies).

After B19 infection, most individuals form anti-B19

antibodies and recover with few problems. The anti-B19

antibodies persist throughout life.7 In some groups,

however, B19 infections can result in serious complications

or health problems. Infection during the second trimester

of pregnancy results in an approximately 10% increase in

prenatal mortality and in 3% of cases leads to hydrops

foetalis.8,9 Recently published data indicate that there is

also an elevated risk during the last part of pregnancy.10

In patients with underlying haematological problems,

such as patients with congenital haemolytic anaemia,

infection by B19 can result in an aplastic crisis.2,6 B19 can

persist in patients with cellular immunodeficiency, for

example resulting from a HIV infection, or from treatment

with immunosuppressive drugs following organ trans-

plantation. This can cause long-lasting bone marrow

damage and aplasia, not only of red blood cells,2 but also

of other cell types.11

Recent publications on research into small, selected groups

of patients suggest that B19 infections can persist for a

protracted period of time in patients with an apparently

intact immune system.12,13 Persistence of B19 was also

demonstrated in bone marrow12 and synovial membrane,14

but not in blood, of healthy individuals.

Chronically infected individuals are treated with

immunoglobulin preparations, which are administered

intravenously.2 The action of these preparations is probably

based on the presence of anti-B19 antibodies.

P R E V A L E N C E  O F  B 1 9  I N  B L O O D
D O N A T I O N S  A N D  P L A S M A  P O O L S

The reported prevalence of B19 in blood donations varies

from 0.03% to 0.6%.15-19 No data have been published

concerning the prevalence of B19 in Dutch donors.

DNA of B19 can be detected in more than 60% of the

plasma pools used for the production of plasma products,

though usually in relatively small quantities.20,21 The

products derived from these pools also contain B19 DNA.20

The higher viral titres found in some pools are probably

caused by a small number of highly contaminated donations.

The infectivity of plasma given to individual patients is

dependent on the level of the viral titre.22 This has led to

the conclusion that the reduced infectivity of plasma with

low titres of B19 DNA is caused by binding of anti-B19

antibodies to the viral particles.20,23

R E C O M M E N D A T I O N S

The Committee has drawn a distinction between cellular

blood products and plasma products.

In the case of cellular blood products, the Committee

recommends a risk-group approach in which ‘B19-virus

safe’ blood products are administered to risk groups. In

this way, patients for whom infection with B19 could cause

problems will be given maximum safety blood products.

This approach is in keeping with measures previously

used in blood transfusion medicine with respect to

cytomegalovirus transmission. The Committee defines as

‘B19-virus safe’ cellular blood products from a donor in

which IgG antibodies against B19 have been detected in

two separate blood samples, one taken at least six months

after the other. The Committee has opted for this double test

since the virus can persist for some time after IgG antibody

formation has started. After six months, the antibodies

will have resulted in removal of B19 from the blood.

The Committee recommends that B19-virus safe cellular

blood products be administered to pregnant women

(except in the case of transfusions given during birth),

patients with congenital or acquired haemolytic anaemia

who have no detectable antibodies to B19 and patients

with cellular immunodeficiency who have no detectable

antibodies to B19. The Committee takes the view that

anti-B19 antibody testing is not feasible in the case of

pregnant women, since an emergency blood transfusion

may be required in some cases. In such an event, there is

no time to carry out tests for the presence of antibodies.

The Committee points out that it has not yet been

established whether others, such as patients with other

haematological problems who require transfusions, are

categorically at high risk. There is probably a wide range

of individual variation. The Committee urges that further
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research be carried out in this area. Patients other than

those in the risk groups should continue to receive cellular

blood products that have been produced in accordance with

current safety criteria. The Committee emphasises that

the prescription of blood products to individual patients

remains the responsibility of their attending physician.

The risk-group approach that is recommended for cellular

products cannot be used for plasma products, given their

large-scale production and use. The measures used for

plasma products must be aimed at cutting down the levels

of infectivity in such pools. Highly infected donations

should be identified and removed before the individual

samples are pooled. For final pools, the Committee proposes

a maximum permissible limit of 104 genome copies of

B19 per ml. Earlier, the American Food and Drug

Administration (FDA) suggested a similar maximal load.22

C O N C L U D I N G  R E M A R K S

Technical developments, such as the inactivation of

micro-organisms24 and the use of nanofiltration25 to cut

down the number of viral particles in the final product,

can lead to other options for making blood products 

B19-virus safe. The Committee feels that its proposal should

be reviewed when it becomes feasible to incorporate these

techniques into standard blood bank procedures. However,

no such development is expected for several years.

A recently published study in a small, selected group of

patients with apparently intact immune systems indicates

that B19 can persist in bone marrow.12 The Committee

considers this initial report to be quite remarkable, and it

urges that further research be carried out. The Committee

would like to draw attention to the possibility of B19

infection in recipients of bone marrow transplants.

Finally, the Committee would like to emphasise that in the

Netherlands, although being treated with blood products

always involves an element of risk, even the ‘standard’

blood products are extremely safe.
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