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Chapter One Introduction

1.1. Introduction:

Parvovirus B19 (B19V) is a virus characterized by its small size and lack of
an envelope. Its dimensions range from approximately 23 to 26 nm. The virus
possesses a linear single-stranded DNA genome of 5.6 kilobases, which is flanked
by two similar terminal helical formations (Qiu et al., 2017;Luo and Qiu, 2015).
According to Cotmore et al. (2014), B19V is classified within the
Erythroparvovirus genus of the Parvoviridae family. Jalali ef al. (2022) state that its
genome is responsible for the transcription of nine primary viral messenger RNAs

(mRNAs)(Yetgin and Elmas, 2010).

The transmission of Parvovirus strain occurs by various routes, including
contaminated secretions from lungs, close interactions, transplacental transmission,
blood donation, and even transplantation of organs. The virus disease can manifest
in immunodeficient individuals, particularly those who received kidney
transplants, due to the stimulation of the indigenous silent virus or the presence of

chronic viremia (Marano et al., 2015; Thongprayoon et al., 2022).

The occurrence of purely red blood cell growth, a potentially fatal
consequence, has been documented in individuals with compromised immune
systems, such as those who have undergone hematopoietic stem cell transplants or
solid organ transplants (Chen et al., 2010; Ganaie and Qiu, 2018). According to
Nasir et al. (2014) and Janovitz et al. (2017), the interaction with P antigenic
serves as a principal surface cell interface for human erythrocyte precursors and
vascular cells within the context of B19V disease(Leisi ef al., 2015;Simpson et al.,

2016; Kishore and Kishore, 2018).

Three additional scientific backing relationships of B19V include B19V-

stimulated natural megakaryocytic thrombocytopenia in infants, myositis as a
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complication of erythema infectiosum in children, and non-acute gangrene of the
gastrointestinal tract with deep inflammation of both the bladder and the jejunum
to upper colon tract, with a mortality rate of 50% (Kishore et al., 2010; Kishore
and Kishore, 2018). Congenital infection can result in various outcomes, including
an absence of symptoms in both mother and fetus, temporary embryonic anemia
and non-immune hydrops fetalis, as well as infertility and fetal mortality during
pregnancy. Bonvicini et al. (2011) revealed the occurrence of fetal complications,
including congenital heart disease, endothelial lesions, and particularly fetal brain

impairments.

The occurrence of anti-B19V IgG varies between 15% and 60% among
youngsters and between 30% and 60% among adults. Furthermore, it exceeds 85%
in the geriatric population. The expected susceptibility to B19V infections among
pregnant women ranges from 26% to 43.5%, while the recurrence frequency is
between 0.61% and 2.4%. During pandemics, there is a potential for a rise in

frequency amounting to 13.5% (Crane et al., 2008; Megli et al., 2022).

According to Hussein et al. (2021a, 2021b), the prevalence of anti-B19V
[gM positivity was 45.0% among children diagnosed with erythema infectious,
34.8% in children with thalassemia, and 3.3% in healthy children. The study found
that the prevalence of anti-B19V IgM in pregnant women was 3.3%, but the
prevalence of IgG was 74.7%. Women in their third month of pregnancy and
mothers with 1-3 previous deliveries exhibited higher levels of IgG. According to
Hasan et al. (2013), there was a notable correlation between IgM levels and

variables such as age and the total number of previous pregnancies (Almada et al.,

2022).

Although there are differences in the genes, it is believed that these three

B19V genotypes share similar biological characteristics, ability to cause disease,
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and methods of transmission. As a result, they present comparable detection
difficulties in a medical environment (Jain and Kant, 2018; Garcia et al.,
2017;Seetha et al., 2021).

The relationship among B19 genetic variants when infecting individuals with
bleeding disorders remains uncertain due to the absence of illness-specific
varieties. Furthermore, investigations have revealed the presence of the three
genetic variants in both symptomatic and asymptomatic patients across many

different nations worldwide (Jain and Kant, 2018; Seetha et al., 2021).

In Iraq, 34% of thalassemia patients were positive for anti-B19V IgM
(Hussein et al., 2021). In India, anti-B19 IgG was found in 81% of thalassemia
patients, while anti-B19 IgM was present in 41.1%. The mean age of these patients
was 8 years, and the seropositivity increased with the number of transfusions
Among Iranian patients with major thalassemia, 4% had detectable B19 DNA, with
the dominance of genotype 1 (Arabzadeh et al., 2017).

1.2. Objectives of the study:

After conducting scientific examinations, it was found that there is a lack of
prior research on the detection and genotypes of B19 in individuals with
thalassemia. Consequently, the present study was proposed with the aim
established by:

1. To conduct immunological and molecular detection of Parvovirus B19 among
thalassemia patients in Diyala, Iraq.

2. To explore the impact of socio-demographic factors including age, gender,
residence, educational attainment, number of blood transfusions, and HBYV,

HCYV, and HIV infections.
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