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ORIGINAL ARTICLE

Seroprevalence of
immunoglobulin G antibody to
parvovirus B19 in Ontario

SAMIA WASFY MB BCH DCH DPH, JOHN NISHIKAWA BSc MLT, MARTIN PETRIC PhD SCM(CCM)

S WASFY, ] NISHIKAWA, M PETRIC. Seroprevalence of immunoglobulin G antibody to parvovirus B19 in Ontario.
Can J Infect Dis 1996;7(5):313-316. The prevalence of antibody to parvovirus B19 was assessed in two populations. In
a group of 494 residents from Ontario and the Maritimes, virus-specific immunoglobulin (Ig) M antibody, a marker of
acute infection, was found throughout the year but was most prevalent during the late winter and early spring months.
The overall prevalence of IgG antibody in this group was 30.3%. In an effort to examine age-specific prevalence in this
population, a second group of sera from 210 pediatric patients at The Hospital for Sick Children, Toronto, Ontario and
from Red Cross blood donors was tested for the presence of B19-specific 1gG, and of these, 31.4% of the samples were
positive. This prevalence varied from 3.3% in the under five-year-old age group to 66.7% in the 35- to 45-year-old age
group. Eighty per cent of sera from females of this group were seropositive. This study provides insight into the preva-
lence of parvovirus B19 IgG antibody in the population.
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Séroprévalence des anticorps anti-immunoglobuline G dirigés contre le parvovirus B19 en
Ontario

RESUME : La prévalence de I'anticorps dirigé contre le parvovirus B19 a été évaluée aupres de deux populations. Dans
un groupe de 494 résidents de I’Ontario et des provinces Maritimes, un anticorps dirigé contre I'immunoglobuline M (Ig)
spécifique au virus, un marqueur de I'infection aigué, a été observé tout au long de I'année, mais s’est révélé plus préva-
lent vers la fin de I'hiver et durant les premiers mois du printemps. La prévalence globale de I'anticorps IgG dans ce
groupe était de 30,3%. Afin d’examiner la prévalence spécifique selon I’age chez cette population, un deuxiéme groupe
d’échantillons sériques provenant de 210 patients pédiatriques du Hospital for Sick Children de Toronto et de donneurs
de la Croix-Rouge a été analysé pour y déceler la présence de 1'IgG spécifique au B19 et 31,4% des échantillons se sont
révélés positifs. Cette prévalence allait de 3,3% chez les moins de 5 ans a 66,7% chez les individus agés de 35 a 45 ans.
Ouatre-vingt pour cent des échantillons sériques provenant de femmes de ce groupe étaient séroposifs. Cette étude per-
met d’alimenter la discussion sur la prévalence de I'anticorps anti-IgG dirigé contre le parvovirus B19 chez cette popula-
tion.

Human parvovirus B19 is now well established as the
causative agent of erythema infectiosum (fifth disease)
in children, arthropathy in adults, and nonimmune fetal hy-
drops and still birth in pregnant women (1-5). In children with
hemoglobinopathies, such as sickle cell disease, infection

with parvovirus B19 may result in the development of aplastic
crisis, and in immunodeficient patients, the infection may be-
come chronic and result in persistent anemia (6-9). However,
asymptomatic infections have been well documented (10,11).
Parvovirus B19 infections have been reported worldwide
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TABLE 1

Parvovirus B19 serology from sera received between May 1993 and April 1994

Month Total IeG IsM IgG + IgM Nonreactive
May 41 8 2 9 22
June 63 24 0 8 31
July 35 10 1 0 24
August 24 6 0 3 15
September 26 9 1 3 13
October 14 2 0 2 10
November 25 7 0 5 13
December 29 6 1 2 20
January 31 3 2 4 22
February 54 8 5 7 34
March 49 12 5 14 18
April 103 25 5 19 54
Total 494 120 22 76 276
Percentage of total 24.3 4.7 15.3 55.8

Ig Immunoglobulin

throughout the year, with springtime epidemics occurring
with a periodicity of five to seven years and lasting two to six
months (6,7). Infections happen in all age groups, but they are
most common among school children (12). Up to 50% of
household contacts and 10% to 60% of children in a school set-
ting may manifest symptoms of infection (7,12). In serosur-
veys in the United States the prevalence of antibody to
parvovirus B19 was shown to increase with age from 2% in
children under 5 years to 49% in adults over 20 years of age
(13,14). Because no comparable information is available on
the Canadian population, the following studies on seropreva-
lence of the antibody to parvovirus B19 were undertaken us-
ing sera predominantly from Ontario.

PATIENTS AND METHODS

Study populations: Sera from two distinct groups were exam-
ined. The first consisted of 494 sera samples submitted to the Vi-
rology Laboratory at The Hospital for Sick Children in Toronto,
Ontario, between May 1, 1993 and April 30, 1994, for the deter-
mination of parvovirus B19 immunoglobulin (Ig) G and IgM
status. In general, these subjects, of whom 81% were females,
were suspected of either having a parvovirus B19 infection or
having been in contact with a patient who was thought to have
erythema infectiosum or who had been exposed to a case of this
illness. These sera were collected mainly in the Toronto area,
but included specimens from other parts of Ontario and speci-
mens from Nova Scotia and New Brunswick. Specimens from
the Maritimes accounted for 11.3% of the sera in this group. Be-
cause these sera came from subjects in some way associated
with clinical illness, a second group who would better represent
the general population was selected. This group of 210 subjects
was randomly selected by sex. The subjects’ ages ranged from
under one month to 65 years. Sera came from two sources: im-
munocompetent pediatric in- and out-patients up to 18 years of
age who were being treated for illnesses other than rashes, and
adult Red Cross blood donors from the Ontario population who
were available from a previous study (15).

Parvovirus B19 antibody determination: Indirect IgG and
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IgM antibody capture enzyme immunoassays (EIAs) were em-
ployed throughout the study (13,14). Immulon 2 (Dynatech
Inc, Virginia) flat bottom plates were coated with goat antihu-
man IgG or IgM (Tago Immunologicals, California) to form an
antibody capture solid phase. The test sera, together with the
high and low positive as well as the negative controls, were
tested at a dilution of 1:50 in phosphate buffered saline (PBS),
Tween 20 (0.15%) and gelatin (0.5%). All the washing steps
were performed with PBS-Tween 20. The baculovirus-
expressed recombinant parvovirus B19 antigen was provided
as a gift by Dr M Collett (Medimmune Inc, Maryland) (16) and
the monoclonal antibody to parvovirus B19 was provided by Dr
DA Kennedy (Laboratory Centre for Disease Control, Ottawa).
The peroxidase conjugated goat anti-mouse antibody (Kirke-
gaard and Perry Laboratories, Maryland) was used with
ortho-phenylenediamine as a chromogen and the reactions
were monitored for absorbance at 414 nm. Sera were consid-
ered positive for human parvovirus antibody if the absorbance
was greater than 0.025 and the ratio of the values for the posi-
tive to negative control standards was greater than 2.00 for IgG
and 2.1 for IgM. Sera with absorbance twice the negative con-
trol but between 0.020 and 0.030 were retested, and if the
above values persisted were considered negative for the pur-
poses of this study. There were 37 (7.5%) such indeterminate
samples from the first group of 494 specimens and 12 (5.7%)
from the second group of 210 specimens. The first group had
five sera with an indeterminate IgM status. The results of the
above studies were therefore designated either as positive or
negative and analyzed by age group and sex. The analysis was
subjected to % test analysis; P<0.05 was considered signifi-
cant (17).

The EIA described above had been used in the hospital labo-
ratory since 1991 and was retrospectively compared with the
commercial Biotrin (Ireland) enzyme immunoassay when the
Biotrin assay became available. In this comparison, the Biotrin
assay had a sensitivity of 90% for the detection of parvovirus
B19-specific IgM and 98.9% for the detection of the B19-specific
1gG (personal communication).
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Parvovirus B19 antibody seroprevalence

TABLE 2
Parvovirus B19 serology among pediatric patients and Red Cross blood donors
Male Female
Total
Age group (years) Number IgG positive Positive (%) Number IgG positive  Positive (%) positive (%)
Tto5 15 0 0 15 1 6.6 3.3
5to 15 17 2 11.8 13 2 15.4 13.3
15 to 25 15 4 26.7 15 6 40.0 33.3
25to 35 14 3 21.4 16 7 43.8 33.3
35 to 45 15 8 53.3 15 12 80.0 66.7
45 to 55 15 7 46.7 15 4 26.7 36.7
55 to 65 15 3 20.0 15 7 46.7 33.3
Total 106 27 25.5 104 39 37.5 31.4
lg Immunoglobulin
RESULTS cating that in this population infections most likely occur

Seroprevalence: Of 494 sera tested for parvovirus B19 serol-
ogy, virus-specific IgG antibody alone was detected in 120
samples and virus-specific IgM antibody alone was detected in
22 samples. An additional 76 sera were reactive for both anti-
bodies (Table 1). No parvovirus B19-IgG antibody was detected
in 276 sera. This category included sera for which repeatedly
indeterminate results for B19 IgG and IgM were obtained. Sera
having parvovirus B19-specific IgG as the only marker made
up 24.3% (120 of 494) of this population. If sera positive for
B19-specific IgM were excluded from the above calculations,
the prevalence of B19 IgG alone in the population was 30.3%
(120 of 396). These sera are the most likely to represent acute
or early convalescent infections.

To gain an insight into the seroprevalence of antibody to
B19 in different age groups, a second group of sera was se-
lected from pediatric patients and Red Cross blood donor
specimens. The sera were stratified in groups of 30 specimens,
representing equal numbers of males and females from seven
age categories (Table 2). A total of 66 of these sera were posi-
tive for parvovirus B19 1gG, giving an overall seroprevalence
of 31.4%.

Age-specific seroprevalence: In the age stratified study, the
prevalence of parvovirus B19 1gG was very low in the birth to
five-year age group. It rose to 13.3% in the five to 15-year group
and to 33.3% in the 15- to 25-year age group. This prevalence
rate persisted for subsequent age groups except for the 35- to
45-year group where it reached 66.7%.

Sex-specific seroprevalence: When the prevalence of parvovi-
rus B19-specific IgG in the age stratified study was analyzed by
subjects’ sex, it was higher in females of all ages except the 45-
to 55-year-old age group (Table 2). The average overall preva-
lence for males was 25.5% compared with 37.5% for the fe-
males, which was not statistically significant (y? of 3.56 at 1
df, P>0.05). Of note, the prevalence of B19-specific IgG for
both sexes in the 35- to 45-year-old age group was higher
than other groups. In the 45- to 55-year-old age group, the
prevalence of 46.7% in males compared with 26.7% in females
was not statistically significant (y* 1.3 at 1 df, P>0.05).
Incidence of parvovirus B19 infection: Parvovirus B19-
specific IgM was detected throughout the year (Table 1), indi-
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year-round. The highest monthly totals of B19-specific IgM-
positive specimens in this study occurred from February to
April, 1994.

DISCUSSION

On recovery from infection with parvovirus B19, most pa-
tients manifest an immune response of IgM and 1gG antibody
(12,18). The presence of specific IgM is consistent with the pa-
tient experiencing an acute B19 infection. The presence of B19-
specific IgG in the absence of IgM is consistent with an infection
in the remote past, with immunity to further infection. This im-
munity is currently considered to be lifelong (18,19).

The above seroprevalence studies were performed using an
enzyme immunoassay employing the recombinant parvovirus
B19 antigen. When this assay was retrospectively compared
with the commercial Biotrin assay, also based on the recombi-
nant B19 antigen, the two assays were found to have compa-
rable sensitivities. However, the commercial assay detected
parvovirus B19-specific IgG in more sera. Therefore, the preva-
lence of antibody to parvovirus B19 found in our study should
be viewed as a conservative value, and it may prove higher if
more sensitive tests are used.

The presence of parvovirus B19-specific IgM in patient se-
rum is generally associated with an ongoing or recent infection
(20). The findings from the first population demonstrated that
parvovirus B19 infections occur throughout the year. However,
they also demonstrated that the infection rates are higher dur-
ing the spring months, a finding consistent with previous re-
ports (11).

The second group of patients was selected in an attempt to
examine the prevalence of parvovirus B19-specific IgG in differ-
ent age groups of the population. There are limitations to this
selection because young children were registered as hospital
patients and the older children were either in-patients or clinic
out-patients. The sera from Red Cross blood donors came from
adults whose health status did not preclude them from donat-
ing, but this may be representative of specific subsets of the
population with a greater tendency for blood donation. Despite
the above potential biases, these were the best populations
readily available for testing. The fact that the overall prevalence
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of IgG antibody to B19 parvovirus was very similar for both
the first and the second groups, who represent different popu-
lations, implied that the prevalence found in these studies is
more likely to be representative of the population at large.
Other studies reported similar prevalence rates (12,14,20).
The relatively low prevalence of virus specific antibody in the
under five-year-old age group reflected the fact that B19 infec-
tions are rare in early childhood and more common in adoles-
cence where the largest rise in antibody prevalence was seen.
The high prevalence (67% in the 35- to 45-year-old age group)
may reflect possible increased exposure because subjects in this
age group are more likely to have adolescent children whose risk
of B19 infections is high. This increased exposure may cause
new infections in those who are not immune. Alternatively, it
could result in asymptomatic reinfections with the boosting of
antibody titres in subjects with low levels of immunity. The ob-
servation that seroprevalence increases with age has been re-
ported in other studies (12,14,18). The lower prevalence of
virus-specific antibody in patients over 55 years of age may re-
flect a fall in antibody titre due to the waning of immunity with
age. The marked change in prevalence in women between the 35-
to 45-year age group and the 45- to 55-year age group may repre-
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