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Abstract: Parvovirus B19 (PVB19) is a DNA virus whose main tropism is erythroid precursors, it is responsible for
infections that can be life-threatening in fetuses and immunocompromised individuals. The aim of this study was to
determine the seroprevalence of Parvovirus B19 in a Moroccan population. We conducted a retrospective study between
March 2019 and July 2022 at the Central Laboratory of Virology of Ibn Sina University Hospital of Rabat. All included
samples were qualitatively tested for parvovirus B19 anti-VP2 1gG by ELISA on the Chorus analyzer (Diesse diagnostic).
Of the 343 patients included, 181 (53%) were women. 165 (48%) were adults with an average age of 45 years [17 - 89],
while 178 (52%) were children with an average age of 6 years [0.7 - 16]. Anti-PVVB19 1gG were positive in 166 patients,
giving an overall seroprevalence of 48.4%. The latter was significantly higher in adults (63.1% vs. 34.8%; p= <0.001) and
increased significantly with age, from 32.5% in children aged [7 months to 5 years], to 65.1% in patients over 35 years (p=
<0.001). Gender had no impact on seroprevalence. Our study showed an overall seroprevalence of parvovirus B19 of
48.4%. Seroprevalence increased significantly with age, which aligns with the findings in the literature. No previous data
in Morocco.

Keywords: Age, ELISA, Morocco, Parvovirus B19, seroprevalence, immunoglobulin.

INTRODUCTION erythropoiesis can lead to profound anemia and hydrops

Human Parvovirus B19 (PVB19) is a small fetalis.
DNA virus responsible for a benign maculopapular
exanthem of childhood, megalerythema epidemic also
known as fifth disease. Cossart et al., in a blood donation
bag bearing the references B19 first identified this virus
in 1975. However, it was not until 1981 that a pathogenic
role was attributed to it in erythroblastopenia attacks in
sickle-cell patients [1, 2]. In the Parvoviridae family,
which includes numerous animal viruses, parvovirus PVB19
B19, belonging to the Erythrovirus genus and is the only
spices pathogenic to humans.

Arthropathies occur very frequently with adult
infection, and can persist for up to several months after
primary infection. Transmission is mainly respiratory,
but may also occur via blood donation from a viremic
patient, allogeneic bone marrow transplant or
transplacental transfer [3, 4].

infection is common worldwide,
revealing regional epidemiological differences, with
usually a notion of previous exposure in more than half
. T, . of the adult population. The prevalence of PVB19-

The unique feature oftf_us VIrus Is Its tropism for specific antibodies in the population varies with age,
precursors of the erythrocyte lineage expressing the P ranging from 2-20% in children < 5 years, to 15-40% in
group antigen on their surface, which is the virus children aged 5 to 18 years and 40—80% in the adult
receptor, which explains the occurrence of transient, population, depending on the tests used and the study
moderate anemia during primary infection with the virus. population, [5]. The typical age at which an individual
This erythrocyte damage can also lead to chronic anemia becomes infected with PVB19 is 5 to 15 years, but
in immunocompromised patients [3]. Finally, in the case susceptible adults can also be infected. Infection induces

of maternal primary infection, central impairment of fetal an immune response, with neutralizing 1gG produced
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around 2 weeks after infection and highly effective in
eradicating the virus from the bloodstream. This
immunity confers lifelong protection against re-
infection. PVB19 is transmitted mainly by the respiratory
route, although prodromal symptoms are usually not
specific. The mechanism of how PVB19 crosses the
barrier of the respiratory epithelium and ultimately
reaches the bone marrow to induce infection is currently
unknown. Transmission is also parenteral and maternal-
fetal. Higher seroprevalences than those assessed in
controls have thus been detected in patients receiving
blood products and in women who have undergone
abortions [5].

The aim of our study is to determine the
seroprevalence of Parvovirus B19 and to compare its
distribution between adults and children based on the
results of serological tests carried out at the Central
Virology Laboratory of the Ibn Sina University Hospital
in Rabat

MATERIAL AND METHODS

We conducted a retrospective study that ran
from March 2019 to July 2022, having included samples
from patients in whom we performed anti-Parvovirus
B19 IgM and IgG testing. For seroprevalence, we
considered only anti-Parvovirus B19 IgG results. Data
were collected from each patient's chart, available on the
laboratory's "e-LABS LIMS" software.

Sera were collected in dry tubes from the
various medical departments and sampling rooms of the
different hospitals at Ibn Sina University Hospital in
Rabat.

Qualitative detection of parvovirus B19 anti-
VP2 IgG in human serum was carried out by unitary
ELISA (Enzyme Linked ImmunoSorbent Assay) on the
Chorus automated system (Diesse diagnostic), with the
result expressed as an index (S/CO).

IgG was considered positive if the result is
greater than 1.2, negative if less than 0.8, doubtful and/or
equivocal if between these two values [6]. Positive anti-

PVB19 IgG was the determinant of parvovirus B19
seroprevalence, independently of IgM.

During the study period, we received 616
requests for parvovirus B19 serology at the Central
Virology Laboratory, of which 343 sera were included in
this study. We excluded sera from infants aged under 6
months (n= 125), duplicates (n= 58) and sera with
indeterminate serological profiles (n= 90) (IgM and/or
1gG: doubtful).

Statistical Analysis of Results

Data analyses were performed using SPSS
29.0.1.0 (SPSS Inc. Chicago, IL, USA). Quantitative
variables were expressed as mean +/- SD or medians,
depending on their distribution. For qualitative variables,
data were presented as numbers and percentages, and
were compared using the chi-square test or Fisher's exact
test. The p-value was considered statistically significant
when the value was less than 0.05.

RESULTS
Characteristics of the Study Population

Of the 343 patients included, 181 (53%) were
women and 162 (47%) were men, the sex ratio (M/F) was
0.89. The mean age of the population was 25 years [0.7-
89]. One hundred and sixty-five patients were adults with
an average age of 45 [17 - 89], with referrals mainly from
the dermatology department (70 cases), and 178 were
children with an average age of 6 [0.7 - 16], with
pediatric gastroenterology and infectious diseases as the
main departements (148 cases).

PVB19 Seroprevalence by Age

Among the study population, anti-PVB19 1gG
was positive in 166 patients, corresponding to an overall
seroprevalence of 48.4%. Seroprevalence was
significantly higher in adults (62.7% vs. 37.3%; p=
<0.001) (Table 1), and increased significantly with age:
it was around 32.5% in children aged 7 months to 5 years,
36.6% in patient aged between 6 to 16 years, 58.9%
between in patient aged between 17 to 35 years, and
65.1% in patients aged over 35 years (p=<0.001) (Figure
1).

Table 1: A comparison of anti-PVB19 IgG results between adults and children.

| Children n (%) | Adults n (%) | Total n (%) | p-value

anti-PVB19 1gG ».

< 0,001

Positive | 62 (37,3)
Negative | 116 (65,5)

104 (62,7)
61 (34,5) 177 (51,6)

166 (48,4)

p: corresponds to the difference in anti-PVB19 1gG between adults and children.
2. . Anti-parvovirus B19 immunoglobulin G.
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Figure 1: Distribution of PVB19 seroprevalence by age ranges and by gender.

PVB19 Seroprevalence by Gender

Among all patients, seroprevalence was slightly
higher in women, at 55.4% (N=92), than in men, at
44.6% (N=74) (p=0.341). In adults, 65 women (39.4%)
were 1gG-positive versus 39 men (23.6%; p= 0.207); in
contrast, in children, seroprevalence was higher in boys
than in girls, at 19.7% and 15.2% (N=35 and 27)
respectively (p= 0.538). These results do not show
significant gender-related variability in seroprevalence
within the adult and pediatric populations (Figure 1).

DISCUSSION

Parvovirus B19 is a ubiquitous virus whose
exclusive host is humans [7]. In temperate zones, it is
responsible for endemics and epidemics in late winter
and early spring approximately every four years [8].

The various clinical manifestations associated
with Parvovirus B19 infection, and the problem of
differential diagnosis with several systemic diseases,
underline the importance of biological tests in diagnostic
orientation, based essentially on serology, distinguishing
two types of antibody: IgM, which appears early, at the
end of the viremia phase accompanied by aspecific signs,
and persists for around two or three months [9], and is
heoretically the marker of recent or active infection; and
IgG, which appears simultaneously with the appearance
of IgM or after around a week [10], and persists for life
in the immunocompetent subject. Serological diagnosis
uses a variety of detection techniques, with the antigens
VP1 and/or VP2 capsid proteins in different forms,
which are the targets of neutralizing antibodies [9].
Interpretation is based on the patient's clinical context,
and often involves additional diagnostic tests, including
direct molecular testing for the viral genomes [4].

To our knowledge, only one study has been
carried out in Morocco on the seroprevalence of
parvovirus B19, which was limited to pregnant women
of any gestational age attending the Zerktouni Hospital

in Marrakech, whose seroprevalence was estimated at
51% [11]. Unlike the latter, our work is a cross-sectional
study based on the exploitation of our laboratory's local
database. The data collected in our experiment are
relevant to patients from different medical departments.
The aim was to assess seroprevalence in a Moroccan
population and to compare this distribution between
adults and children.

Anti-PVB19 Immunoglobulin  1gG  persists
throughout life in the immunocompetent subject and it
represent the parameter for assessing parvovirus B19
seroprevalence.

In our study, whatever the anti-PVB19 IgM
result, overall seroprevalence was 48.4%. This is higher
than those reported in the study by Ooi et al., carried out
on an urban population in Malaysia, with an overall 1IgG
seroprevalence rate of 37.6% [12], Other studies have
reported higher rates, such as those carried out in
developed countries like Belgium, with a rate of 74%,
and Italy, with a rate of 79% [13].

On the other hand, seroprevalence in the
pediatric population was 37.3%, lower than the rate
reported by Jegede et al., study conducted in patients at
the Children's Hospital and University Teaching
Hospital in Kano, Nigeria, which was 41.5% [14], and
the Alao et al., study of children aged 1-18 years with
sickle cell disease, which was 39.5% [15].

We also note the variation in seroprevalence
from the study conducted by Salimi et al., in Iran, among
people aged 5 to 25 years (86.6%) [16], and the study
conducted by Gilbert et al., among day-care workers in
Montreal, Canada (70%) [17].

This difference in rates could be explained by
the number of cases included in each study, the profile of
the population studied, geographical origin, and the
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sensitivity and specificity of the kits used for diagnosis
[14].

In addition, several factors have been identified
as risk factors for parvovirus B19 infection, such as age,
gender, socio-economic status and environmental
conditions. Age is still the major factor predicting anti-
parvovirus B19 1gG seropositivity [12, 15]. This was also
demonstrated in our study, where seroprevalence was
significantly higher in adults than in children (62.7% vs.
37.3%), in line with the study conducted by Jegede et al.,
(51% vs. 25%) [14], which further shows that around
40% of patient aged 20 had been infected with PVVB19.

Furthermore, as anti-PVB19 IgG seropositivity
iS synonymous with immunity, the increase in
seroprevalence with age means that the proportion of
individuals susceptible to parvovirus B19 decreases with
age [17]. In our study, 1gG seropositivity increased
significantly with age, rising progressively from 32.5%
in children aged 7 months to 5 years to 65.1% in adults
over 35 years. This increasing rate of seropositivity
according to age is line with the results of Mossong et
al.,'s study conducted in a general population in five
European countries (Belgium, England, Finland, Italy
and Poland) [18], and those reported by other authors in
several countries [12-17], including Salimi et al., who
reported seropositivity rates in Iran [16], that increased
significantly with age, ranging from 79.3% in patient
aged between 5 to 9 years to 93.5% in patient aged
between 20 to 25 years (P = 0.000). However, this results
contrast with the study conducted by Ujo and colleagues,
who reported that seropositivity did not increase with age
[19]. This discrepancy may be due to the fact that their
study was carried out in sickle-cell children, whereas our
study and that conducted by Mossong were carried out in
patients aged between 0.5 and 89 years all reasons
combined.

In the overall population, our study did not
demonstrate an association between gender and anti-
PVB19 IgG seropositivity, as although parvovirus B19
seroprevalence was slightly higher in women (55.4%)
than in men (44.6%), this difference was statistically
insignificant (p = 0.341). This is in line with the results
reported by Salimi et al., in Iran, with a seroprevalence
in men and women of 85.3% and 88% respectively (p =
0.129) [16], and Jegede et al., in Nigeria, who has
reported a rate of 42.6% and 40.4% in women and men
respectively (p > 0.05) [14]. In our study, we also noted
non-significant gender-related variability within the
adult and child population, with a higher seroprevalence
in boys than in girls in the population aged 7 months to
16 years (19.6% vs. 15.1%) (p = 0.538), and reversed in
the adult population aged over 16 years, with a higher
rate in women than in men (39.4% vs. 23.6%) (p =
0.207).

Some authors have mentioned other socio-
demographic factors affecting PVB19 seroprevalence,

include socio-economic level, mother's literacy, and
promiscuity [15]. The role of occupational exposure
through contact with infants is controversial in the
literature. According to a study carried out in the French
department of Isére showed no significant correlation in
women working in creches [20]. However, other studies
showed a higher seroprevalence, estimated at 85.7%
among professionals in contact with children under 6
years of age [13], and an increased risk among educators
working with children under 18 months of age, which
may be due to their potential exposure to saliva and
respiratory secretions [17]. Furthermore, according to C.
Rohrer et al., there is a highly significant difference in
the prevalence of PVVB19 between people living in small
towns (74.8%) and those living in large cities (69.0%)
[13].

CONCLUSIONS

Our study, which was carried out to assess
PVB19 seroprevalence in an overall Moroccan
population of 48.4%, corroborates data in the literature
concerning the increase in seroprevalence with age.
Indeed, the latter was higher in the adult population
(63.1%) than in the paediatric population (34.8%). Our
work has not demonstrated an association between
gender and anti-PVB19 1gG seropositivity, not only in
the overall population, but also in the adult and paediatric
populations.

Moreover, other authors have highlighted other
risk factors that affect P\VB19 seroprevalence, and which
it would be more interesting to study in other series.

Conflict of Interest: Authors have no conflict of interest
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