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Prevalence of Parvovirus B

19 Infection among Children
in Lagos Aged One to 15 Years
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Summary

Akinsulie AQ, Temiye EO, Omilabu SA, Akanmu AS, and Oladipo QO. Prevalence
of Parvovirus B19 Infection among Children in Lagos, Aged One to 15 Years. Nigeran
Jawnalof Paediatrics 2007; 34: 79.

Background: Human parvovirus B19 affects rapidly dividing cell lines. Infection with the
virus can cause a rapid fall in the haemoglobin level of patients, especially those with
haemoglobinopathies such as sickle cell disease.

Methods: A prospective, cross-sectional multi<entre study was carried out on 300 children
aged one 1o 15 years, from four hospitals in Lagos metropolis. The aim of the studywas to
determine the prevalence of Parvovirus B19 infection by measuring the IgG and IgM serum
antibody levels against the organism, using Parvovirus B19 IgG and [gM ELISA kits.
Results: The serum levels of the IgG and IgM antibodies were obtained from 245 (81.7

percent) of the 300 subjects recruited for the study: In 139 of these, results for both IgG and
IgM were available while those for IgM or IgG antibodies alone were obtained in 66 and 40,

respectively. IgM antibodies were present in 39.5
TgG was present in 55.9 percent (100 out of 179)

percent (81 out of 205) of the subjects while
. The highest current infection rate occursed

in children less than three years of age, 54 percent of whom had IgM antibodies, while only
20 percent were positive for IgG antibodies. In 139 subjects who had both IgG and IgM
antibodies determined, 50 (36 percent) were negative for these antibodies. Forty-nine {35
percent) subjects who were IgM positive were considered as being currently infected with

parvovirus B19.

Conclusion: It is concluded that parvovirus B19 infection is common among Nigerian children.
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Introduction
HUMAN parvovirus B19 was discovered in the sera
. of asymptomatic patients being screened for
hepatitis B infection in England in 1975.! The virus
is a member of the large Parvoviridae famity which
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includes simian parvovirus, feline panleukopenia virus
and canine parvovirus.»* Human parvovirus B19 is a
single-stranded DNA virus with a predilection for
infecting rapidly dividing cell lines such as bone
marrow erythroid progenitor cells.* Experiments have
confirmed that erythroid progenitor cells in cultures
of bone marrow and peripheral blood allow the
propagation of the virus*®

"The first report of human parvovirus B19 infection
was published in 1980.°Tt described two soldierswho
had a brief febrile illness and subsequently had the
virus detected in their sera. Since then, infection with
the virus has been repor: .. worldwide and it has been
associated with diseases such as sickle cell disease
and erythema infectiosum.” Transmissiox occurs in
all age groups throughout the year. The virus is
transmitted through respiratory secretions,
transfusion of blood and blood products and
vertically from mother to foetus and may lead 10
hydrops foetalis. Recent infection is best detected
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by the B19 IgM antibody assay while the presence

of B19 IgG antibodies correlates with a lower risk _

of infection.’” :

When an individual s infected, viraemia occurs
within the first weck accompanied by constitutional
symptoms such as fever and malaise. Haematological
changes such as moderate reduction in haemoglobin
level and reticulocyte count oceur at the height of
viraemia and this may be accompanied by
leucopaenia and thrombocytopaenia.® Infection with
the virus can actually cause a dramaric fall in
haemoglobinlevel of patients with inherited chronic
haemolytic anaemias such as sickle cell disease,’
pyruvate kinase deficiency,”® thalassaemia!® and
hereditary spherocytosis.”? Epidemiological studies
from several countries have shown that parvovirus
infection is common in children.* However, there
is paucity of information concerning parvovirus
infection among children in Nigeria, hence the need
for this sudywhose objective was to determine the
prevalence of Parvovirus infection among children
in Lagos.

| Subjects and Methods

Aprospective cross-sectional multi-centre studywas
carried out on 300 apparently healthy children
selected consecutively from the follow up paediatric
outpatient clinics of two teaching hospitals and two
general hospitals in the Lagos metropolis. The study
lasted over a period of six months, November 2003
to April 2004. Ethical clearance was obtained from
the Ethics and Research Committees of all the four
hospitals involved in the study: In addition, written

consents of the parents or guardians of the subjecrs
were also obtained.

A sample of five ml of whole blood was obtained
from each subject and placed in a sterile plain bottle.
The blood was allowed to clot and the serum was
separated by centrifugation at 1500 rpm for five
munutes. The sera were stored in nunc vials at -20°C
until ready for analysis. IBL Parvovirus B19 IgG and
IgM ELISA kats (IBL Hamburg, Germany) were used
for the antibody screening, Samples were tested for
the presence of Parvovirus B19 IgG and IgM
according to the manufacturer’s instructions. Subjects
were stratified by age, and sex against the Parvovrus
B19 ELISA positive and negative results. The chi
square analysis was used to compare IgM and IgG
results in individuals in whom the two antibodies
were determined.

Results

Atotal of 300 patients were recruited for the study.
Of these, 35 (11.7 percent) were excluded because
of non-availability of both IgG and IGM antibody
results. A further 20 (6.6 percent) results were not
analysed because of clerical error in sample labeling.
The remaining 245 (81.7 percent) subjects who had
serological results for IgG and/or IgM antibodies
formed the basis of this report.

Subjects were aged from one to 15 years with a
mean age of 7.8 + 4.3 years, There were 128 males
and 117 females with 2 male: female ratio of 1.1:1.
The mean age of the male subjectsat7.6 + 3.9 years,
was not significamly different from the 7.97 + 4.3
years for females (t = -0.8, p = 0.42). The grouped

Table 1
Distribution of Subjects by Age and Sex

Age Group (Yrs) Sex Total (%)
Males (%) Fermales (%)

<3 14 (5.7) 12 (4.9) 26 (10.6)

35 29 (11.8) 30 (12.2) 59 (24.1)

6-9 44 (18.0) 36 (14.7) 80 (32.7)

10-15 41(16.7) 39 (15.9) 80 (26.1)

Total 128 (52.24) 117 (47.76) 245 (100)

X? =053, p =091
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age distribution for males and females also showed
no significant difference in the age groups (Table I;
X2 =0.53,p =091). :
Serologyresults for IgM antibodies were obtaine
in 205 subjects while 179 results were obtained for
IgG antibodies. One hundred and two of the 205
subjects tested for IgM antibodies were males, with
positive results in 44, while there were 37 positive
results in 103 females. There was no sex difference
in positivity for IgM antibodies, X* = 1.12,p = 0.29.
Similarly, there was no sex difference in the
prevalence of IgG antibodies (X?* = 0.63, p = 0.42,
Table II). The highest current infection rate of 54
percent, as indicated by the presence of IgM
antibodies, occurred in children less than three years

81
old. This stabilized to a rate of berween 30.6 percent
and 44.1 percent in the other age groups. However,
only three (20 percent) subjects who were less than
three years of age were positive for IgG antibodies.
This rate steadily rose to 71.2 percent in the older
age groups as demonstrated in Fig, I The prevalence
of IgM antibodies in the different age groups was
not significant (X* = 0.07, p = 0.8). However, the
rise in the prevalence of IgG antibody with age was
statistically significant { X* = 0.07,p = 501, p =
0.03).

In 139 (56.7 percent) of the 245 subjects, results of
both the IgM and IgG antibodies were available. Fifty
subjects (36.0 percent) tested negative for both IgG
and IgM antibodies indicating that they had never

Table 11
* Antibody Reactivity to Parwour us in the Subjects.

Antibody Reactity IeM IgG Totd
Male Female SubTod Male  Female  Sub-Towl
Negative 58 66 124 45 34 79 203
Positive 44 7 81 51 491 100 181
Total 102 103 205 926 83 179 384
X=1.12,p =0.29. X2=0.63,p=0.42
Table III _
Comparionof IgM and IgG Serdogy Reactions in 139 Subjects
IgG Seraogy Reactions
Negtive Positive Toid
IgM Serology Reactions Negative 50(36.0) 40 (28.8) 90 (64.75)
Positive 17 (12.2) 32(23.0)90 49 (35.25)
Total | 67 (48.2) 72(51.8) 139 (100)
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never been infected with parvovirus B19, forty-nine
(35.25 percent) had recent infection, while 40 (28.75
percent) had previous infection (Table III).

confor mity with this observation where 36.0 percent
of the subjects had never been infected. Also, the
number of current infection remained almost

Distribution of Positlva Resulis by Age Group

80

70

[:113

BN

. ~N_~

g g M

s0 /\o///

—ilren 17 G

Parcentage (%] Positive

<3yrs 3-5yrs

6-9yrs 10yr & above

Age Group (Years)

Fig. I: Relationship berween age and positive IgM and IgG antibodies to Par tnirus B19

Discussion

This study indicates that Parvovirus B19 infection is
common in children i Lagos. Overall, 55.9 percent
of the children were positive for IgG antibodies and
39.5 percent for IgM antibodies reflecting a high rate
of ongoing infection. This is higher than results
obtained from some developed countries. The
prevalence rate of IgG in Australian children was 38
percent,” 35 percent in Brazilian children aged less
than five years,”” and 27 percent in England and Wales
for children aged 10 years or less.* However, it is
similar to resuits obtained in Papua New Guinea
where the infection rate was up to 60 percent in
children aged six years or less.* In a neighbouring
country of Niger Republic, higher infection rate of
90 percent in children less than two years was
reported; this rate fell to 70 percent in children who
were 10 years of age or more.” However, it is of
interest to note that the rate of infection in some
Middle Eastern and Asian countries such as Kuwait
(17 percent), Saudi Arabia (19 percent) and Singapore
(four percent), were much lower than the rate
obtained in the present study®® Some isolated
Amazonian tribes and remote islands off the coast
of Africa have also been reported to have escaped
infection with parvovirus B19.%

It has been observed that infection occurs
throughout life.!**'** This happens because there are
groups of individuals who escaped infection in
childhood and adolescence. This study is 1n

constant throughout the age groups after the age of
three years as the rise in IgM antibody observed was
not significant. The previous observation that the
prevalence of positive IgG antibodies rises with age
is seen in this study®?'2 The IgG prevalence in
children less than three years which was only 20
percent, steadily rose to over 71 percent in those
who were 10 years and above. This suggests an
endemic mode of transmission of the virus. This 1s
further supported by the high levels of IgM antibody
positivity and low levels of IgG antibody in children
less than three years who probably formed an initial
high unprotected population. The persistence of IgM
levels of between 30 and 44 percent in the other age
groups is a reflection of sustained high level of
wansmission of parvovirus throughout childhood
and early adolescence in our population. The
importance of this in the treatment of febrile
children in this area where malaria is also endemic
cannot be overemphasized

Although parvovirus infection is asymptomatic i
20-30 percent of cases,” the presence of fever in
our region is often assumed to be due to malaria.
However, children with fever due to parvovirus
infection could be erroneously treated for malaria
especiallywhen other causes are not found. This 1s
particularly likely as the typical rash of parvovirus
infection comes up approximately 7-10 days after
the onset of fever,? and the rash which is evanescent,
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may not be visible in persons with dark skin such as
our study population.” The high prevalence of IgM
antibody is at variance with the findings in Papua
New Guinea and in Tunisian patients with sickle cell
anaemia. % The reason for this is not clear. The high
rate of IgM antibodies in this study mayreflect the
high population density in Lagos which would drive
high transmission rate. Furthermore it mayreflect a
period of outbreak of parvovirus infection in the
locality.

It has been estimated that an outbreak occurs every
3-4 years.’” However, we are not aware of any
previous study on the prevalence or the epidenic
pattern of parvovirus infection in Nigena. We
therefore assume that the observed rate of IgM
antibodies is due to a high and sustained endemicity
of parvovirus infection in our population. Further
studies on the parvovirus strain involved and the
pattern of parvovirus B19 infection in the general
population in Nigeria is desirable. The contribution
of parvovirus to the incidence of febrile ilinesses in
Nigeria should also be deter mined in order to prevent
erroneous classification of fever due to this virus as

malaria.
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