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EPIDEMIOLOGY OF PARVOVIRUS B19 INFECTION, CLINICAL
MANIFESTATIONS AND PATHOGENETIC ASPECTS IN CHILDREN

Rasulova M.B., Kasimova R.1., Musabaev E.I.
Republican Scientific Research Institute

of Virology of the Republican Specialized
Scientific-Practical Medical Center of Epidemiology,
Microbiology of Infectious and Parasitic Diseases

Abstract. Parvovirus B19 is a common and highly contagious infectious disease, and the
disease due to facial rash is referred to in some literatures as 'infectious erythema", "the
fifth disease". In children, the disease is mild and often does not require treatment. In
patients with hemolytic pathology (hereditary spherocytosis, sickle cell anemia),
immunodeficiency (congenital immunodeficiency), receiving immunosuppressive therapy,
in HIV infection Parvovirus B19 causes aplastic crisis due to high erythrocyte aplasia,
chronic aplastic crisis. B19 infection is considered dangerous for patients with hemolytic
pathology.

Key words: Parvovirus B19, children, antibodies, clinical manifestations, pathogenesis

Parvovirus B19 is a common and highly contagious infectious disease, and the disease
due to facial rash is referred to in some literature as Infectious Erythema, the fifth
disease. [54.61]. In 1905, the Russian-French physician Leon Sheinis coined the term 5
disease [36,53,37]. Among children, rash is the fifth most common infectious disease,
hence the name. Robert Villan was the first to call the disease "rubeola, sine catarrho"
in 1799. In children, the disease is mild and often does not require treatment. In patients
with hemolytic pathology (hereditary spherocytosis, sickle cell anemia),
immunodeficiency ( congenital immunodeficiency), receiving immunosuppressive
therapy, in HIV infection ( without ARVT ) Parvovirus B19 causes aplastic crisis,
chronic aplastic crisis due to high erythrocyte aplasia. B19 infection is considered
dangerous for patients with hemolytic pathology [41]. To date, there have been few
trials of B19 infection among HIV-infected children, and B19-associated anemia has
been less common in HIV-infected patients receiving ARVT at the same time.

History of the discovery of the virus: In 1974, Cossart and his colleagues isolated the
B19 virus in a HBV surface antigen test. The size of the electron microscope is 23 nm [3,
11]. The word "care" is derived from the Latin word "SMALL virus". Reminiscent of the
parvovirus found in animals, this parvovirus is exclusively pathogenic to humans and
was named parvovirus B19 in 1985 by the International Committee of Virus Taxonomy,
also known as erythrovirus, and is considered to belong to the PARVOVIRIDAE family.
[6]. Synonyms of the virus: Parvovirus B19, B19 virus, Erythrovirus B19 [7].

Taxonomy: A small virus that contains DNA, without a shell, consisting of 2 proteins
and 1 stranded DNA molecule [14].The virus is resistant to li pid shell load and genome
stability, the virion consists of 60 capsomers, the virus is highly resistant to organic
solutions, chloroform, ether, alcohol, resistant to 60 minutes at 56 degrees and lipid
solutions [23]. It is inactivated by formalin, boiling, and gamma radiation [35]. The main
proteins of the virus: NS1 oxyl without basic structure and 2 structural VP1 and VP2
oxides [12, 17]. The basic structural protein VP2 accounts for 96% of the total protein,
while VP1 accounts for 4% of the total protein [18]. The unstructured protein controls
NS1 DNA-binding protein cell cytolysis, NS2 cell replication.

Cytopathology: Giant pronormablasts were first identified in the bone marrow of a
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1948 transient aplastic crisis patient [51]. Giant pronormablasts are erythroid cells with
a diameter of 25-32 microns, similar to cytoplasmic vacuolation, "dog's ear" (dog ears)
(Fig. 1). [4, 10, 9, 19].

Figure 1 Giant pronormoblast. The arrows indicate the projection of the dog's ears.

Epidemiology: The B19 virus has spread to all countries of the world [49]

The last epidemic was in 1998. [39] The disease is observed sporadically throughout
the year, the disease occurs in late winter, spring and early summer, an epidemic is
observed every 3-5 years, characterized by cyclical fluctuations [27, 42].

Code- B08.3 Anthroponotic disease. There are currently 3 genotypes, the dominant
being 1- genotype [47].

Distribution of IgG among the population: [45, 34, 46, 60]

Age Indicator %

1-5 2-15

6-19 15-60

adults 60% and above

Research has been conducted by Kelly, H. A, and others to monitor age-related
immunity to B19 infection in several hospitals in Victoria, Australia. Of the 824 serums
in children aged 0-9 years, antibody to B19 increased by 28%, over the next 10 years
by 51%, and by adults over 50 years of age by 78%. in the annual cycle 2 epidemics
occur after 2 endemic years. B19 virus is more prevalent in countries with temperate
climates, and collective immunity is high.

At the Red Cross Mining Center in Fukuoka, Tsujimura, M. K., and others tested
the mine for B19 using an immunodiffusion method submitted by donors between June
1991 and August 1994. During a 3-year trial period, 16 of 560,000 donors were diagnosed
with the B19 virus. Interestingly, the majority of virus donors, 16 to 15, were found
between February 1992 and January 1993, leading to an epidemic of infectious erythema
in Fukuoka (December 1991 to August 1992). In March 1992, during the outbreak of
infectious erythema, 4 cases were identified, during which the incidence of B19 was
about 1/4000. Viremic patients ranged in age from 17-45 years, with the majority (11/
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16) aged 31-39 years. Among donors, antibodies to B19 were also examined, with
antibody levels of 40% at 16-30 years of age, a slow increase in middle age, and 92%
of those over 61 years of age. In summary, the incidence of B19 is low in middle-aged
and older people due to high levels of antibodies to B19. [60]

The distribution of anti-B19 IgG in England and Wales in 1988 by Cohen, B. J., and
others was investigated by radioimmune analysis. The study examined 2,000 serums:
1,422 people, 374 children in clinics, and 300 women who came to the clinic. In
children under 1 year of age, a decrease in maternal antibodies was observed, in 1-5
years of age anti-B19 IgG was 5-15%, in older children and adults this indicator was
increased by 50-60%, and in adults over 70 years of age by 85%. [34].

Erythema or aplastic crisis during an epidemic is observed in the following young
people: [28].

Age Disease Observation %
under 5 years 10
5-15 70
15 and adults 70

Children under 1 year of age often do not get sick, due to transplacental immunity.
According to a study conducted in Russia, Tikhonova found that children aged 4-10
years are the most affected, and 40-60% of children in schools and preschools are
infected during the epidemic [59]. The disease often does not recur after the disease, but
in immunodeficient people the disease may recur [26, 49]. In about 70-75% of people,
IgG is detected in the deposit, the incidence of the disease is 15-30% [15, 40]. ENDERS.
M, WEIDNER. A and others conducted studies on the serological distribution of B 19
among pregnant women and children in Germany between 1997 and 2004. 40517
pregnant women aged 17-45 years and 6060 children were tested for serum. This group
is divided into 3:

A) 43/5924 - 0.7% IgM positive, 4097/5924 - 69.2% IgG positive were detected in
5924 pregnant women with gestational age and asymptomatic.

B) 665/15715 - 4.2% of IgM positive were detected in 15715 pregnant women with
symptoms of the disease (rash, arthropathy or communication).

C) Out of 3186 children aged 0-18 years with symptoms of the disease (fever,
arthropathy, lymphadenopathy, hematological abnormalities, respiratory symptoms),
66/541 - 12.2% IgG positive up to 10 years, 396/551 - 71.9% IgG in children over
12 years positively identified.

In 1997, 156/2480 - 6.3%, in 2003 28/1232 - 2.3% IgM positive. In this study, the
prevalence of B19 IgG in Germany was 69.2%, compared to 50-55% in previous data.
The prevalence of IgG was higher in 1999-2000 (70.5%) than in 1997-1998 (65.1%).
After the 1997-1998 epidemic, the serological prevalence of B19 increased in 1999-
2000. In Germany, screening for pregnant women for B19 is usually not performed, but
B19 screening is performed if preschool staff, women working with children under 7,
are diagnosed with pregnancy. Acute B19 infection is often asymptomatic in pregnant
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women, but studies in recent years have shown complications. In summary, the distribution
of IgG increases with age and with age. [40]

In Uzbekistan, Lokteva LM, Ibadullacva NS and others studied the clinical and
laboratory course of parvovirus infection among children. This is the first study on
parvovirus B19 infection in Uzbekistan. The study examined 28 children from January
to December 2019. The disease was most prevalent in preschool and primary school
children, and was most prevalent in April and May. In this study, 84% of preschool
children and adults were ill, with moderate to severe disease, rash, thrombocytopenia,
and decreased hemoglobin.

Shipping way:

-Air-drops (respirator: through sputum, saliva, sneezing)

-vertical (from pregnant mother to child)

-parenteral (factor 8-9 concentrates when mining and its preparations are burned)
[20].

Children with a diagnosis of hemophilia have been diagnosed with the virus when they
receive a blood transfusion from a large number of donors, especially when 8-9 factors
are burned [8].

Pathogenesis: The life cycle of B19 depends on the interaction of the cell receptor
with the virus.

- The instigator

- Endocytosis

-Translocation of the genome to the cell nucleus

-DNA replication

-RNA transcription

-Protein transmission

-Assemble of virions

- Cell lysis (dissolution) and emergence of mature virions [57].

@ 1 Attachment
\
r_ @ 2 Penetration (endocytosis)
() =——1—3 Uncoating
> ) . .
4 DNA Replicat
é{«. D eplication
= 5 RNA Transcription
a%/ 6 Protein Translation
@ @ 7 Assembly of Virions
© 8 Cell Lysis

Figure 2. The life cycle of the B19.

B19 infection has a high tropism to the erythroid cell. Erythroid antigen R or Globozid
R, which belongs to the category of erythroids, is a specific antigen and is a receptor for
B19, individuals without R antigen (200 000: 1) are considered resistant to B19 infection
[5, 57].

In Bethesda, on the northwestern edge of Washington, D.C., Brown et al., In the
Hematology Department of the National Institute of Heart, Lung, and Mining, 2
control groups were formed from 17 sites. 11 and 0/6) no R antigen was detected in
erythrocytes. Conclusion R-antigen parvovirus B19 is a cell receptor, and the R-antigen
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load population in erythrocytes is considered resistant to this infection [5]. The R antigen
is a human mining group system based on the A4GALT gene on chromosome 22. The
R antigen was discovered in 1927 by Karl Landsteiner and Philip Levin.

Immune response:

The course of the disease depends on the age, hematological and immunological
status of the organism.

B19 infection occurs in 2 phases:

1 phase. Viremia begins 1 week after ingestion through the nose, hyperthermia,
weakness, myalgia, nausea, runny nose.

2 phase. Rash, arthralgia are observed. Ig M is released after 10-12 days and is stored
for up to 3 months [45]. After 2-3 weeks, Ig G appears, IgA can also be detected,
which protects the infection from nasopharyngeal loading is local immunity. [24]. Ig G
can be stored for life or the disease can be relapsed depending on the immune system.
People with IgG usually do not relapse, and relapse is rare [13].

N

Clinical Fs;z‘r:.l g:’r:gs. Rash &
Features ' Anhralgia

Myalgia y \

normal values
Hematological e —s
Changes No@obm
Reticulocytes
Dot blot N
B19 DNA
PCR . e
Viremia oG
31.9 Viremia & IgW oG oM
Antibody Responses
L 1 1 1 1 ;;.* ] ] ]
0 7 14 21 28 2 4 6
Days Months
Figure 3

Immunological, virological and clinical course of B19 infection. [2,21]

During viremia reticulocytopenia is observed, recovered in 7-10 days, hemoglobin
decreases, known neutropenia, lymphopenia, thrombocytopenia are observed.

Clinic: The incubation period is 6-11 days, with an average of 20 days.

There are 5 main types:

I.Infectious erythema (mainly in children)

2.Arthropathy (in adults)

3. Transient aplastic crisis (in patients with hemolytic pathology)

4 Aplastic anemia

5.Congenital infections (fetal death, miscarriage, fetal damage are observed until the
20th week of pregnancy).

www.ejournals.id
Info@ejournals.id

14



FEuropean Journal of Molecular medicine Vol-1 No.4

In the prodromal period, 15-30% of children have subfebrile fever, weakness,
headache, myalgia, catarrhal symptoms, nausea, vomiting, diarrhea, rash occurs 20-
22 days after the virus enters the body, and after the rash the patient is considered
uninfected [56]. The rash first appears on the face as a light pale red color, then lasts for
1-4 days and spreads to the cheeks, ash, body, buttocks, the rash is mainly in the areas
of the wrinkles, the rash is expected from the skin, dermatologists also call "gloves-sock
syndrome" [ 22].The rash does not occur on the nose, lip triangle, forehead and mouth.
The rash persists for 10 days to 3 weeks, the center of the rash is inflamed, and there
is no scarring after the rash. Rash 2 - fox increases with temperature, sunlight, stress,
heat, cold [50]. In the patient, shrinkage is observed in 70%, especially in the heel area
of the foot, the patient is considered contagious until fever and rash.

Arthropathy: In 1985, the association of arthropathy with B19 infection was confirmed
[52,62]. The results of a study by White, D. G., A. D. Woolf, P. P., and others showed that
B19 infection was detected in 19/153 who were diagnosed with synovitis. In these
patients, sudden onset of symmetrical peripheral polyarthropathy was moderate to
severe, the dynamics improved within 2 weeks, but in 17 patients the symptoms lasted
for more than 2 months, and in 3 patients for more than 4 years. B19 infection occurs
in adults without rash, mainly with arthritis, and in children mainly with rash [62].

Reid D. M. et al have studied the association of disease with arthritis when parvovirus-
associated infectious erythema is present in the Grampion region. Pain in the joints was
observed in 42 of the patients who had recently contracted parvovirus. Of these, 17
patients were admitted to the clinic and 13 were surveyed on the basis of questionnaires,
and the remaining 12 patients did not follow the full clinic. Rash was observed in 3
children and 13/27 adults. Arthritis was more common in adults than in children, mostly
in women. Arthritis was characterized by symmetrical, concave small joint damage.
Symptoms of the disease lasted up to 4 weeks, in 1 adult patient up to 6 months. In 3
children, joint damage was symmetrical and in 1 case lasted up to 7 months [52]. In
children, arthralgia is observed in 10% and occurs in the background of rash or in the
form of polyarthritis or arthralgia after rash [16]. Joints are affected symmetrically,
edema, pain, local hyperthermia are observed, it should be noted that in Parvovirus
infection joint damage is safe [55].

Hepatitis: a rare form [44, 58, 63]. It resembles acute hepatitis, the liver size is
moderately elevated, moderately Alt, Ast rises, signs of intoxication are observed, and
liver enzymes normalize within 3 weeks [31, 25].

HIV infection: In the first study, 1 in 50 patients was not diagnosed with B19 viremia
[29]. In HIV patients, B19 was detected in 30 to 5 (17%) cases when the hematocrit was
less than 24 and in 13 to 4 (31%) cases when the hematocrit was less than 20. It is
believed that the most common cause of severe anemia in HIV patients may be the B19
virus [1]. In children, persistent anemia associated with B19 infection occurs when SD4
is less than 100. Transmission of B19 infection in HIV infection: antigen neutralization
due to low humoral immunity, prolonged viremia, chronic disease, anemia, erythrocyte
aplasia. If the SD4 is equal to or less than 100, there is still a deficiency after treatment,
the course of ARVT is known and unknown.

Myocarditis: Several cases of myocarditis and perimiocarditis have been identified
among children [32, 38, 30]. The condition of 24 children infected with B19 in Paris
in 1992 was studied by Borreda, D., S. Palomera, and others. From January 1, 1987 to
December 31, 1990, children with B19 parvovirus infection were examined, and
patients were tested for B19 IgM during laboratory diagnostic burns. Of these, 4 patients
had hematological symptoms, 1 patient had transient bone marrow aplasia, 1 patient
had autoimmune hemolytic anemiawith betathalassemia, and 2 patients had peripheral
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thrombocytopenia. Skin lesions were observed in 8 patients, rash in 6, nodular erythema
in 1, Gianotti-Krosti syndrome in 1 patient, and no infectious erythema in any patient.
In 7 cases with joint damage, 3 patients showed unknown symptoms of viral diseases,
of which a 5-month-old child developed severe acute myocarditis, 1 patient with
hepatitis A had acute liver failure. This study confirms the broad spectrum of clinical
manifestations of B19 infection, resulting in the question of whether B19 infection may
be involved in the genesis of chronic juvenile arthritis. [32].

Prevention: testing of children with emancipation for B19 [33]; testing donors for
B19 prior to bone marrow transplantation [43]. The vaccine has not yet been developed.
Production of 2 recombinant vaccines (MEDI-491 and VAI-VP 705) continues, with
the vaccine capsule consisting of VP1 and VP2.

Conclusion

I.Initiate testing of donors for PV B19 in order to prevent hemocontact transfusion
transmission of the virus.

2.Examination of pregnant women (especially the contingent working with children
by profession) in the first and second trimesters for PV B19.

3.1t is necessary to expand research on the course of the disease, the epidemiological
situation, laboratory tests, especially in pregnant women and children.

4 .Organization of lectures on the disease among general practitioners, obstetricians,
gynecologists, dermatologists, pediatricians, laboratory physicians.

In Uzbekistan, very little research has been conducted on the analysis of antibodies
against B19 among children.
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