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Aim: Parvovirus B19 (HPV B19) is a highly contagious
virus that is usually transmitted through the respiratory
tract. In this study, Parvovirus B19 antibodies were
investigated in symptomatic and asymptomatic cases.

Material and method: A total of 221 patients were
studied for HPV B19 antibodies using the ELISA method
between 1998-2001. Findings were analyzed statistically.

Results: It was observed that seropositivity increased
with age and peaked in groups over 16 years of age,
while seronegativity peaked in the 0-5 age group. When
the serological pattern was evaluated according to the
clinical stage of the infection, it was observed that the
frequency of acute infection was maximum in the 6-10
age group, and there was no acute infection in the
control group. When the distribution of acute infection
by age was examined, it was observed that anti-HPV
B19-IgG positivity was minimum in the 0-5 age group
and maximum in the group above 16 years old. In terms
of the frequency of IgG positivity, there was a significant
difference between the age group above 16 and the age
group 6-10 (p<0.05). There was no statistically significant
difference in terms of acute infection in the control
group (p>0.05). Also, IgM positivity showed a significant
difference according to age groups (p >0.05).

Results: According to our results, seropositivity for HPV
B19, clinical-stage, acute infection frequency and IgG
positivity increase with age. This infection should be kept
in mind for optimal treatment management, especially
in patients at risk after puberty.

Keywords: Parvovirus B19, seropositivity, age, 1gG,
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Amag: Parvovirus B19 (HPV B19), genellikle solunum yolu
yoluyla bulasan oldukca bulasici bir virtstr. Bu calismada
semptomatik ve asemptomatik olgularda Parvovirus B19
antikorlari arastirldi.

Gereg ve Yontem: 1998-2001 yillari arasinda ELISA yontemi
kullanilarak HPV B19 antikorlar icin toplam 221 hasta
incelendi. Bulgular istatistiksel olarak analiz edildi.

Bulgular: Seropozitifligin yasla birlikte arttug ve 16
yas Ustl gruplarda zirve yaptigi, 0-5 yas grubunda ise
seronegativitenin zirve yaptigi gorildu. Enfeksiyonun klinik
evresine gore serolojik patern degerlendirildiginde 6-10 yas
grubunda akut enfeksiyon sikhginin maksimum oldugu,
kontrol grubunda akut enfeksiyon olmadigi gorulda. Akut
enfeksiyonun yasa gore dagilimi incelendiginde anti-HPV
B19-IgG pozitifliginin 0-5 yas grubunda minimum, 16 yas
Ustl grupta maksimum oldugu goérlda. IgG pozitifligi siklig
acisindan 16 yas Ustd ile 6-10 yas grubu arasinda anlamli
fark vardi (p<0.05). Kontrol grubunda akut enfeksiyon
acisindan istatistiksel olarak anlamli fark yoktu (p>0.05).
Ayrica IgM porzitifligi yas gruplarina gore anlamli farklilik
gosterdi (p>0.05).

Bulgular: Sonuclarimiza goére yasla birlikte HPV B19 icin
seropozitiflik, klinik evre, akut enfeksiyon siklig ve IgG
pozitifligi artmaktadir. Bu enfeksiyon, dzellikle ergenlikten
sonra risk altindaki hastalarda optimal tedavi yonetimi icin
akilda tutulmalhdir.
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INTRODUCTION

Parvovirus B19 (HPV B19) a member of the parvoviridae
family, is a highly contagious virus and is mostly spread
through the respiratory system (1). Symptoms of HPV
B19 infections are non-specific and laboratory tests are
necessary to differentiate them from other infections
(2,3). Parvovirus is mostly asymptomatic, but when it
is symptomatic, it can have symptoms such as fever,
myalgia, and rash (4). There are three factors that
significantly increase the risk of acute HPV B19, namely
having a chronic illness, having children at home, and
working in a stressful job. IgM positivity for HPV B19 is
associated with a pregnancy resulting in abortion (4,5).

Although there is no antiviral treatment available for
HPV B19 today, recombinant vaccine studies are ongoing
(6). In order to prevent the disease, it is recommended
to distinguish people with chronic parvovirus and
aplastic crisis from high-risk patients and to use
gloves, gowns and masks for high-risk people (7,8).
Symptomatic treatment is sufficient in most cases, but
blood transfusion may be necessary for conditions
such as aplastic crisis and hydrops fetalis. For example,
while symptomatic improvement is provided in
erythema infectiosum in terms of treatment, sometimes
transfusion and haemoglobin are applied in an aplastic
crisis, and intrauterine transfusion is applied in hydrops
fetalis (8,9). For the treatment of immunocompromised
patients, taking immunoglobulin from a normal donor is
a preferred method (9). Information on HPV B19 is still
limited in the literature, and more research is needed in
large patient groups to clarify this issue.

The aim of this study is to investigate Parvovirus
B19 antibodies in cases with and without clinical
complaints.

MATERIAL AND METHOD

Ethical Situation

Approval was obtained from the non-invasive ethics
committee for our study. All procedures in our study
were conducted in accordance with the 1964 Helsinki
declaration.

Patients Population

HPV B19 antibodies were investigated using the ELISA
method in 221 patients with and without clinical
symptoms between 1998-2001. The age of the cases
ranged from 0 to 68 years. HPV B19 antibody was
examined in 182 patients (102 men and 80 women)
with clinical symptoms (such as bleeding diathesis,
gastrointestinal, neurological and respiratory system
problems, rash, nephritis, urinary infection) and 39
(12 men, 27 women) healthy persons. Serums were
kept at -20°C until analysis. Anti HPV B19 IgM and
IgG antibodies and commercial ELISA kits were used

for analysis. The absorbance value of each serum
was evaluated by spectrophotometry. Positive and
negative reference sera were used, +/- 10% of cut-
off values were considered equivocal and retested.
Positive results for anti-HPV B19 IgG and/or IgM were
considered seropositive and negative results were
considered seronegative. Positive results for Ig M alone
or in combination with IgG were considered an acute
infection.

Statistical Analysis

For statistical analysis, the difference between Parvovirus
B19 serological results of the patient and healthy groups
was evaluated using the Pearson Chi-square test.

RESULTS

General Findings

Within the study group, it was found that 60.6 %
was seropositive (Anti-HPV IgM and/or IgG positive)
and 39.4% seronegative. Seropositivity was 61.6%
in the asymptomatic group as 56.4% in the control
group. When the results are evaluated according to
seropositivity/negativity, it is found that 39.4% of
all the working group is seropositive and 60.6% of is
seronegative (Table 1).

Table 1. Serological profile of the people in the study group
Working group

Seronegativity % Seropositivity %

Control (n=39) 43.6% 56.4%
Symptomatic (n=182) 38.4% 61.6%
Total (n=221) 39.4% 60.6%

When seropositive individuals were selected according
to the disease period (acute or past infection), it was
found that IgM positivity (acute infection) was 10.4%
(23/221), and 50% (111/221) were only IgG positive
(Table 2).

Table 2. Clinical reflection of HPV B19 infection according to

serologic profile

Seronegative Seropositive
Unexposed Acute Past Total
with a factor  infection infection **
n % n % n %

Control group 17 436 0 0 22 56.4 139
Patient group 70 385 23 126 89 48.9 182
Total 87 394 23 104* 111 50.2%* 221
Abbreviations: *IgG and IgM=negative, ** IgM=positive, IgG=negative or positive,
***¥|gG=positive

When evaluated according to seropositivity and
seronegativity age groups, it is observed that
seropositivity increases with age and reaches a peak
above the 16 age groups and that seronegativity reaches
a peak at 0-5 age group (Table 3)
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Table 3. Distribution of Anti-HPV B19 antibodies according to

age groups.
Age groups Negative (%) Pozitive (%) ‘
0-5 (n=94) 52.1 47.9
6-10 (n=49) 42.8 52.8
11-15 (n=45) 26.6 73.4
16+ (n=33) 15.1 84.9
Total (n=221) 39.4 60.6

While the seronegativity and seropositivity rate in the
symptomatic and control groups were similar in the
whole study group, the seronegativity rate was 38.4% in
the symptomatic group and 43.6% in the control group,
and the seropositivity rates were 61.6% and 56.4%,
respectively (Table 4).

Table 4. Distribution of anti-HPV B19 antibodies at the

symptomatic and control group according to age groups

Age Anti-HPV B19 Ab Anti-HPV B19 Ab
9 Negative (%) Positive (%)

0-5 n=83 50.6 49.4
(PN 610 =44 37.2 62.8
group 11-15 n=41 244 75.6
n=182 16+ n=14 7.2 9238

Total n=182 384 61.6

0-5 n=11 63.6 36.4
Control 6-10 n=5 833 16.7
group 11-15 n=4 50 50
n=39 16+ n=19 21 79

Total n=39 43.6 56.4

It was found that there was no acute HPV B19 infection in
the control group and the rate of acute HPV B19 infection
in the symptomatic group was 12.6% (Table 5)

Table 5. Frequency of acute HPV B 19 infection at the patient and
control groups

Anti-HPVB19IgM  Anti-HPVB19 IgM
Negative Positive Total
n % n % n
Control group 39 100 0 0 39
Patient group 159 87.4 23 12.6 182
total 198 89.6 23 10.4 221

When evaluated according to the clinical stage of
serologic pattern infection, it is found that the frequency
of acute infection is the maximum at the 6-10 age group
and the frequency of past infection increases with the
age. Profile of IgM (+) and IgG (-) or IgM (+) and IgG
(-) is not found in the control group. In this way, while
not found any acute infection in the control group,
it is determined that past infection findings increase
with the age. When evaluated according to age group,
seropositivity was 16.7% between 0 and 6 years of age in
the control group and 61.4% in the patient group.

The distribution of acute infection showed biphasic
progression and the distribution seemed to be more
common in the 6-10 age group and the age group over
16 years old. Anti HPV B19-IgG positivity was observed
to be minimum in the 0-5 age group and maximum in
the 16 age group. There was a significant difference in
the prevalence of IgG positivity between the 16+ age
group and the 6-10 age group (p<0.05). The frequency
of past infections increased with increasing age. There
was a statistically significant difference between the
age groups (0-5 and 6-10) and (11-15 and 16+) (p<0.05)
(Table 6).

Table 6. Frequency of HPV B19 infection according to clinical

stage
Seronegative* Pastinfection ** Acute infection ***

Age

n % n % n %
0-5, n=94 49 52.1 35 327 10 10.6
6-10, n=49 21 42.8 19 38.8 9 18.4
11-15, n=45 12 26.6 32 71,1 1 2.2
16+, n=33 5 15.2 25 758 3 9
Total, n=221 87 394 11 50.2 23 10.4

Abbreviations: *IgM (-) and IgG (-), ** IgM (+) and IgG (+), *** IgM (+) and IgG (+) or (-)

The frequency of acute HPV B19 in the symptomatic
group was found to be 12.6%. There was no statistically
significant difference in acute infection in the control
group (p>0.05). Although IgM positivity was found to has
a difference according to the age groups, this difference
was statistically significant (p<0.05) (Table 7).

Table 7. Frequency of serologic patterns at patient group

according to clinical stage of HPV B19 infection

IgM () and IgM (-)and IgM (-) and IgM (-) and
Age 19G (-) 19G (+) 19G (+) 19G (+)
n % n % n % n %
0-5,n=83 42 506 31 373 6 7.2 4 48
6-10, n=44 17 386 18 409 5 11.3 4 9.1
11-15, n=41 10 244 30 732 1 24 0 0
16+, n=14 1 7.2 10 714 3 214 0 0
Total, n=182 70 384 89 489 15 8.2 8 4.4

DISCUSSION

HPV B19 was first described in 1975 by Cossartm et
al. (1) discovered during the screening of healthy
blood donors sera for hepatitis B surface antigen by
immunoelectrophoresis (2,3). HPV B19, a member of
the Parvoviridae family, was known as the only member
of the family that infected humans before human
bocavirus and human parvovirus 4 were identified
(4,5). HPV B19 is widespread all over the world and
can be transmitted by blood transfusion, organ
transplantation, transplacental route and respiratory
secretions (6,7). HPV B19 is a small-sized and heat-
resistant virus, and many studies in the literature, such
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as Pandey et al. (8), Huang et al. (9), have reported that
the risk is different for each transmission. HPV B19,
which causes arthropathies in adults, especially women,
causes erythema infectiosum, which is one of the rash
diseases in children (9,10). The virus affects immature
erythrocyte serial cells in patients with chronic
hemolytic anaemia, stopping erythrocyte production
and may cause an aplastic crisis (10). In addition, HPV
B19 can cause hydrops fetalis and congenital anaemia
in pregnant women (7). In our study, we investigated the
prevalence of HPV B19 in a cross-sectional population.

HPV B19 is a very common infection all over the world
(11). Genotype 1 and 2 are more common in Europe,
the United States and other Western countries, and
genotype 3 in Sub-Saharan Africa and South America.
Although the infection can be seen at all ages, it is
most common in childhood (12,13). It can be seen
as an epidemic in the spring months, especially in
children attending primary school. Therefore, nursery
staff and primary school staff are among the highest
risk groups (13). The infection is mainly transmitted by
respiratory secretions and close contact is important
for contamination (13,14). HPV B19 is a non-enveloped
virus and is highly resistant to chemical and physical
methods of cleaning. The riskiest material in terms
of contamination is coagulation factor concentrates.
In addition, transmission is possible through organ
transplantation and vertical routes (14,15). Various
scenarios have been proposed regarding the risk in
transmission. Many authors, such as Germanaud et al.
(15), Vafaie et al. (16), Ornoy et al. (17), state that the
first factor at risk of transmission is the amount of
viral DNA and the second is the immune status of the
recipient. In our study, the seroprevalence of HPV PB19
antibodies was investigated in our region, and there are
a limited number of studies investigating this issue with
evidence of serological infection in our country. In our
study, seroconversion against HPV B19 varied between
47.9% and 84.9% in all groups. In the group above 16
years of age, maximum seroconversion (84.9%) was
detected

The disease course of HPV B19 is usually biphasic (18).
The first stage is in the first week after exposure to the
virus, and intense viremia is observed (18,19). At this
stage, the virus enters nasal secretions and non-specific
symptoms such as fever, headache, malaise, myalgia,
and itching are observed. In the course of the disease,
loss of reticulocytes in the peripheral smear on the
10" day and a decrease in the number of neutrophils,
lymphocytes and platelets along with haemoglobin is
observed (19,20). The second stage is the acute phase
and starts around the 17th day and progresses with
rashes lasting 2 to 3 days. After the rash, symptoms
of arthritis are seen, characterized by mild swelling
and stiffness in the hand joints, knees and ankles (20).

These rash and arthritis findings were seen in HPV B19,
where many viral diseases are present, are thought
to be immune-mediated. The occurrence of these
findings after specific antibodies are formed and the
presence of these findings in individuals treated with
immunoglobulin support this opinion (20,21). In our
study, in the patient group with signs of blood diathesis,
acute infection was 19.6% and seroconversion was
55.8%. In the patient group with GIS findings, acute
infection was 8.4% and seroconversion was 83.4%. In
patients with neurological findings, acute infection
was 6.9% and seroconversion was 82.3%. In the group
with respiratory system symptoms, acute infection was
22.3% and seroconversion was 58.7%. Our findings
were compatible with the literature.

HPV B19 can be produced in freshly taken bone marrow
aspiration sample or fetal cord blood, but this method
is not routinely preferred because it is not practical
(22). Therefore, the diagnosis of HPV B19 infection is
based on the detection of virus-specific antibodies
by immunological methods or the determination of
viral DNA sequences by molecular techniques (22,23).
Therefore, Radioimmunoassay (RIA) and Enzyme
Immunoassay (EIA) methods that detect HPV B19
IgM and IgG antibodies are widely used in routine
practice. IgM-B19 complexes in serum can be detected
approximately three days after the onset of viremia
symptoms. IgG can be detected in serum approximately
one week after IgM (23,24). IgM antibodies gradually
disappear after a month. IgG antibodies are found
in serum for life. Detection of virus-specific IgM and
IgG antibodies in serum generally correlates with the
disappearance of the first phase of the disease, namely
the disappearance of viremia and improvement of
anaemia (24). Some studies have shown the presence
of a significant DNA level after 6 months of infection,
such as Corcoran et al. (25), Parsyan et al. (26) This is
often described as persistent HBV B19 infection and its
amount is related to the immune status of the infected
person. This condition manifests itself as a lower HBV
B19 viral load level inimmunocompromised individuals
(25,26). In our study, patients with complaints (such as
bleeding, GIS findings, rash and neurological findings)
and those without complaints in terms of IgM and IgG
antibodies were examined separately. IgM positivity
was observed at variable rates (2.3% vs 18.4%) in all
study groups. IgM seropositivity was detected in the
control group, while positivity was detected between
2.4% and 21.4% in the patient group. Of the 0-5 age
group patients with IgG positivity, 16 were under 1 year
old, 13 had complaints, and 3 were the control group.
These people were thought to develop seroconversions
due to antibodies from their mothers.

HPV B19 infection, which leaves life-long immunity in
children and adults, is usually self-limiting (27). There is
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no specific method for the virus in terms of treatment.
Symptomatic treatment is applied in patients with
immune deficiency, chronic hemolytic anaemia and
pregnant women who are not immune. Supportive
treatments such as blood transfusion are generally
applied in these cases (28,29). Anti-inflammatory drugs
may be preferred for arthritis symptoms. If cases with
the transient aplastic crisis are not diagnosed and
intervened in time, anaemia can deepen and result in
death. Intravenous immunoglobulin administration
is beneficial in reducing viremia and correcting red
cell indices in immunocompromised patients (29,30).
Also, Arzouk et al. (29) believe that erythropoietin
administration during HPV B19 infection may
facilitate viral replication. Although intrauterine blood
transfusion can be applied if there is anaemia in the
fetus, it is not recommended routinely because of the
risks associated with the procedure (30). In our study, all
cases were treated symptomatically, and aplastic crisis
was not observed in any of our patients.

CONCLUSION

HPV B19 is a DNA virus in the Parvoviridae family.
Although HPV B19 infection has a good prognosis, it
can sometimes cause serious conditions such as aplastic
crisis. Therefore, patients who constitute a high-risk
group for the disease should be informed about HPV
B19 infection and should be warned about medical
intervention.
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