
Abstract

Introduction Human parvovirus B19 belongs to family Parvoviridae. The replication of human parvovirus
B19 is autonomous replication. When acute leukemia patients acquire an infection with human par-
vovirus B19, the disease progression of acute leukemia will be complicated causing cytopenia, leading
to reduced treatment intensity and to complications during treatment also causing myalgia, bone pain,
bone marrow aplasia and sinusoidal obstruction syndrome at the end of the induction treatment. Infec-
tion with human parvovirus B19 constitutes a serious risk in certain group of patients such as immunod-
eficient patients, organ transplant recipients, pregnant women and patients with acute leukemias. The
genome of the virus can persist in patients with acute leukemia. So, it’s highly recommended to screen
patients with acute leukaemias for an infection with human parvovirus B19 genome by using Real-Time
PCR technique to avoid any possible complication that might occur if these patients were infected with
human parvovirus B19 during their treatment.

Objective: Screening for the genome of human parvovirus B19 in acute leukemias patients in Suez
Canal University Hospital by Real-Time PCR technique in order to obtain a clear image about the preva-
lence of the virus among acute leukemia patients.

Methods Seventy-five blood samples of patients with acute leukemias and seventy-five blood samples
of healthy individuals (used as control group) were screened for parvovirus B19 genome by real time PCR
technique in Suez Canal University Hospital.

Results The percentages of acute myeloid leukemia (AML) and acute lymphoid leukemia (ALL) patients
within the 75 patients of acute leukemia represented within the study population were as the following;
41.3% of the patients who participated in this study were AML patients, and 58.7% were ALL patients.
The genome of the virus was detected in 17 patients of the 75 leukemia patients within the study group
(22.7%). The number of leukemia patients in the study group who previously received blood or platelet
transfusions was (50) leukemia patient. The blast cells count ranged from (20-70) in leukemia patients and
there was absence of blast cells in the control group of healthy individuals, the blast cell count rises in case
of leukemia patients. The study detected the genome of human parvovirus B19 in 17 of the leukemia pa-
tients within the study group (22.7%), these patients also have a high leukocytic count (20-64), a decreased
hemoglobin level (5-7), decreased platelet count (8-25) and high blast cells count (35-65). Also, 66.7% of
these leukemia patients (50 leukemia patients) have received blood or platelet transfusions during their
treatment.

Conclusion Patients with acute leukemia are susceptible to acquiring an infection with human par-
vovirus B19 which is considered a serious risk for this group of patients. So, screening patients with acute
leukemias for human parvovirus B19 genome is highly recommended.
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1. Introduction

Human Parvovirus B19 is a DNA virus, it mea-
sures 20-25 nm in diameter, contains 5.6kb
genome, non-enveloped, single stranded DNA
virus, an icosahedral shaped virus. DNA repli-
cation process and protein products of human
parvovirus B19 seems to be similar to the way
of replication of other animal parvoviruses, yet,
human parvovirus B19 has many particular repli-
cation features which make it is distinguished from
other animal parvoviruses. These features com-
prise initiation of transcription at p6 (strong left
side promoter), the lack of functional internal pro-
moter and the exceptional transcription map of the
virus. Human parvovirus B19 transcription map
indicates overlapping transcripts, similar initiation
and transcription and including different-sized
introns [1].

Despite the fact that these agents have a mor-
phology and buoyant density that strongly suggest
a parvovirus, at that stage there was no knowl-
edge available about the nature of these viruses’
genetic material, hence, when papers on the dis-
eases concerning these viruses came out, authors
avoided any conclusive classification of the virus
and used the terms parvovirus-like agent (PVLA)
and serum parvo-virus like agent (SPVLA), yet re-
cent papers gave more specific virus classification,
it belongs to the family parvoviridae, subfamily
parvovirinae, genus eryhthrovirus . human par-
vovirus B19 has a single-stranded DNA genome
of 5.6 kb, which codes for three proteins: a non-
structural protein (NS1) and two viral capsid pro-
teins VP1 and VP2, the major viral capsid protein
(VP2) makes out 96%of the total capsid proteins,
the minor viral capsid protein (VP1) makes out the
remaining 4% of the total capsid proteins, it has
an additional 227 amino acids at the amino termi-
nus of VP1 (called VP1U or the VP1 unique region)
the VP1U shows high sequence variability which
causes non conservative amino acid alterations,
which result in mutations these mutations causes
modified surface of the virus which result in devel-
opment of persistent infection, Vp1U is the main
antigenic target for the neutralizing antibodies, re-
sponsible for initiating infection, also responsible

for induction of both chronic inflammation and
autoimmune responses by unknown mechanisms,
NS1 is the most abundant non-structural protein
its’molecular mass is 77 KDa, NS1 plays many roles
,including site specific DNA binding, DNA nick-
ing, regulation of gene transcription, helicase func-
tion, controlling replication by trans regulating vi-
ral P6promoter and some cellular promoters, in-
duction of apoptosis by interaction with caspase 3,
NS1 cytolytic activity is responsible for most of the
clinical manifestations of B19 by being responsible
for damaging the erythroid precursors, NS1 is en-
coded by genes om the left side of the genome, VP1
and VP2 capsid proteins are encoded by genes on
the right side of the genome, VP1 is encoded by the
sequence from nucleotides 2444 to 4486 and has a
molecular mass of 84 KDa, VP2 is encoded by the
sequence from nucleotides 3125 to 4786 and has a
molecular mass of 58 KDa [2].

Human parvovirus B19 can be transmitted
through respiratory secretions, contaminated
blood products or vertically. The most accurate
and reliable method to diagnose human parvovirus
B19 infection is to detect the genome of the virus
in peripheral blood, bone marrow or tissues by
using PCR techniques. Over the years, accurate
molecular diagnostic assays have been developed
to be more rapid [3], [4]. The PCR protocols have
been improving and evolving in order to guaran-
tee the validity, preciseness and efficiency of the
diagnostic assays. This development was achieved
through the added enhancements over the years
and in particular by comprising the internal con-
trols and competitor within these advanced PCR
protocols [5], [6], [7].

At the present time, quantitative PCR techniques
including both Real-Time PCR and PCR assays im-
plementing internal control. These PCR assays are
the most reliable yet typical and well-established
analytical procedure to detect the genome of hu-
man parvovirus B19 [8], [9], [10], [11].

It’s expected that the ongoing technical progress
will definitely give rise to new analytical and
molecular detection assays which will enhance
the execution procedures and also will reduce time
needed and expenses. At last, it should be men-
tioned that there are specific assays considered
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beneficial as complementary assays besides the
implemented PCR assay for screening and detect-
ing an infection with human parvovirus B19 in
bioptic specimens. These complementary assays
include in situ hybridization techniques (which
detect the genome of the virus) and immuno-
histochemical assay which detects the specific
proteins of the virus. These complementary as-
says are very valuable as it helps to identify the
host cells infected with virus and subsequently
differentiate between types of parvovirus B19 in-
fection [12], [13], [14], [15], [16], [17], [18].

The DNA amplification assays (and PCR assays
in particular) have a sensitivity estimated to be
nearly about 102 genome copies per milliliter,
whereas direct assays for DNA hybridization have
a sensitivity estimated to be nearly about 106
genome copies per milliliter [19], [20].

According to French-American-British (FAB)
group, acute leukemias are classified based on
morphology and cytochemistry in addition to
immunophenotyping, several different leukemia
types became classified according to FAB by the
morphological features and cytochemical stud-
ies, particularly myeloperoxidase (or Sudan black
B) and non-specific esterase staining. FAB pro-
vided very clear guidelines for classification but
failed to discriminate various immunophenotypic
groups of acute lymphoblastic leukemias (ALL)
and resulted in some subcategories of little clinical
significance. Also, it did not recognize the signifi-
cance of myelodysplastic changes in acute myeloid
leukemias (AML) or cytogenetic abnormalities in
either leukemia type, AML are classified into eight
subtypes (M0 to M7) and ALL are classified into
three subtypes (L1 to L3) according to the origi-
nal classification scheme of the (FAB) Cooperative
Group

Leukemia takes place in hematopoietic cells.
The development of this type of malignancies re-
sults in the dispersed replacement of both bone
marrow and peripheral blood cells with the ma-
lignant cells. There are two types of leukemia
according to the disease progress pathway. These
two types include acute leukemia and chronic
leukemia. Since 1990 to 2018, collected data and
statistics indicated that the incidence of leukemia

around the globe has risen uniquely in this time
span [21].

Leukemia risk factors could be genetic or envi-
ronmental, including being exposed to ionizing ra-
diation, certain chemicals and being subjected to
specific infection [22], [23], [24].

The role of the immune system is highly impor-
tant and fundamental in order to prevent and also
treat leukemia. Its role in treating leukemia could
be described by the development of both recombi-
nant T-cells and the immune checkpoint inhibitors
along with the antigen chimeric receptors [25].

The term leukemia refers to the type of cancer
that commence in cells that usually evolve into var-
ious kinds of blood cells. Usually, the onset of
leukemia takes place in white blood cells specifi-
cally, in the early stages of white blood cells, how-
ever, there are types of leukemias which take place
in other kinds of blood cells such as the megakary-
ocytic leukemia or erythroleukemia. According
to the pattern of the development of leukemia,
there are several types of leukemia which are classi-
fied into acute which develops quickly and chronic
which develops slowly. Another classification of
the types of leukemia is also performed according
to the specific cells where its onset has taken place
as the leukemia could begin in the myeloid cells or
in lymphoid cells [26], [27].

Many studies including patients with different
hematological conditions have shown a rise in the
numbers of cases infected with human parvovirus
B19 within this category of patients. In 1994, Frick-
hofen and coworkers carried out a retrospective
study which included fifty-seven patients suffering
from acquired chronic pure red cell aplasia. The
percentage of B19 infection among these patients
was 14% as the genome of the virus was disclosed
in the serum of eight (8 patients of the total 57 pa-
tients included within this study) [28], [29].

In 2007, Tercan and coworkers carried out a
prospective study which included seventy-nine
immuno-compromised patients with chronic ane-
mia suffering from severe hematological disorders.
The purpose of the study was investigating the
percentage of infections with human parvovirus
B19 among this specific group of patients. The per-
centage of infection with human parvovirus B19
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among these patients was 29.1% as the genome
of the virus was disclosed in the serum of twenty-
three patients of the total seventy-nine chronic
anemic immuno-compromised patients included
within this study.

Human parvovirus B19 is considered one of the
viruses that causes leukemia (viral triggers), there
is a link between human parvovirus B19 and nu-
clear factor kappa B, tumor necrosis factor alpha,
and interleukin 6 levels. And plays an important
role in tumorigenesis and thyroid cancer devel-
opment through the virus inflammatory mecha-
nisms. [30], [31], [32] Human parvovirus B19 in-
fects the bone marrow erythroblasts, as well as dif-
ferent other cell types, when patients with short-
ened red cell survival acquire an infection with hu-
man parvovirus B19 it causes aplastic crisis which
is a prodrome of ALL in 2% of patients [33], [34]
Human parvovirus B19 also causes aplastic ane-
mia, which occurs several months before onset of
acute leukemia [35], [36].

There are many viruses which cause human
cancer (oncoviruses), such as Epstein–Barr virus,
hepatitis B virus, hepatitis C virus, human pa-
pillomaviruses, Kaposi’s sarcoma-associated her-
pesvirus (human herpesvirus 8) and Merkel cell
polyomavirus, human T-cell lymphotropic virus.
Several distinct aspects of the life cycle of hu-
man parvovirus B19 resemble that of oncoviruses.
Some parvoviruses are human oncolytic viruses
including Rat parvovirus H-1. [37], [38], [39], [40]
, [41]. Rat parvovirus H-1(known as ParvOryx)
is now a subject of clinical trials in order to use
it as a treatment for human glioblastoma multi-
forme [42], [43], [44], [45].

Human parvovirus B19 is responsible for com-
plicating acute leukemia clinical course, either by
an opportunistic infection or by causing reacti-
vation of a latent B19 virus, also acute human
parvovirus B19 infection takes place before diag-
nosing acute leukemia by 180 days and in cer-
tain cases human parvovirus B19 is responsible for
causing aplastic crisis which is known to proceed
onset of acute leukemia in a few numbers of pa-
tients [46], [47].

Human Parvovirus B19 infects red blood cell pre-
cursors in the bone marrow and results in stopping

erythrocyte production. This can complicate ane-
mia and worsen the general condition of patients,
and causes life-threatening complications in se-
vere anemia patients including cerebrovascular at-
tack, circulatory collapse, congestive heart failure,
or acute splenic sequestration [48]. (Acute B19 in-
fection is linked to low circulating IL-10 consistent
with a vigorous immune response. Deficient pro-
duction of IL-10 was found to be associated with
the following development of acute leukemia [49].

In 2015, a study conducted by Wolfromm and
coworkers showed that ALL patients with heredi-
tary hemolytic anemia included within the study
were positive for human parvovirus B19 DNA.

Inherited hemolytic anemias, showed high-
titer replication, which results in suppression of
bone marrow, causing a life-threatening drop of
hemoglobin values resulting in profound anemia,
or aplastic crisis. A human parvovirus B19 screen-
ing program is not applied till the present day
either for blood transfusion used in the hemother-
apy or for high-risk group of patients including
leukemia patients, which is a cause of a great
concern especially for this group of patients, [50]

Sekiguchi and coworkers in 2014 reported a per-
sistent parvovirus B19 infection (genome of the
virus remained positive). This persistent infection
with the virus comprises a risk of recurrence and
also bone marrow failure.

Aim of the study: Detection of human par-
vovirus B19 in blood of patients with acute
leukemias at Suez Canal university hospital.

2. Methods

2.1. Sample collection:

This study is a case control study that has been
implemented at Suez Canal University Hospital, Is-
mailia, Egypt. This study included seventy-five pa-
tients with acute leukemias and another seventy-
five healthy negative control individuals at Suez
Canal University Hospital.

Seventy-five blood samples were withdrawn
from patients with acute leukemias and another
seventy-five blood samples were withdrawn from
healthy negative control individuals, age group
(4-55). Both genders (males and females for both
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patients with acute leukemias and the healthy
individuals as well) were included in this study.

The 75 blood samples for patients with acute
leukemias and the other 75 blood samples for the
healthy control individuals have been subjected to
main 4 screening tests and proved to be negative to
these tests. The core tests are Antibody to HIV, Hep-
atitis B Surface Antigen, Antibody to Hepatitis C,
usually subtypes 1 and 2 and finally Serologic test
for Syphilis. Exclusion criteria was Acute leukemias
Patients’ refusal or refusal of the healthy control in-
dividuals. Data were collected from each patient
with acute leukemia as well as each healthy indi-
vidual. The individuals were asked about the fol-
lowing data; Name, Age, Sex, Mobile phone num-
ber and Address.

Sampling process was conducted and included
one hundred and fifty (150) blood samples. The
blood samples were collected into 3ml plain tube
with EDTA, (75) blood samples from healthy con-
trol individuals and another (75) blood samples
from patients with acute leukemias, at Suez Canal
University Hospital. The serum samples from each
blood sample were separated and stored at (−20◦C)
till further use for real-time PCR.

2.2. Real-time polymerase chain reaction:

Human parvovirus B19 genome was detected in
150 serum samples using RealStar® Parvovirus B19
PCR Kit 1.0.

2.3. Sample preparation:

Extracted DNA was the starting material for the
RealStar® Parvovirus B19 PCR Kit 1.0.

Type of gene detected was human parvovirus
B19 gene.

DNA extraction from EDTA blood samples and
we assessed purity of extracted DNA by nanodrop
then amplification of specific sequence of par-
vovirus B19 was used for detection of acute infec-
tion by Real-time PCR.

2.4. Setup of the master mix:

All reagents and samples were thawed com-
pletely, mixed and centrifuged briefly before use.

The RealStar® Parvovirus B19 PCR Kit 1.0 con-
tained a heterologous Internal Control (IC), the IC

was used as a PCR inhibition control, but not as a
control for the sample preparation procedure, the
Master Mix was set up according to the following
pipetting scheme:

Number of Reactions (rxns) 1 12
Master A 5 µl 60 µl
Master B 15 µl 180 µl
Internal Control 1 µl 12 µl
Volume Master Mix 21 µl 252 µl

The IC was used as a control for the sample
preparation procedure and as a PCR inhibition
control, the IC must be added during the nucleic
acid extraction procedure.

2.5. Setup of the reaction

Reaction Setup
Master Mix 20 µl
Sample or Control 10 µl
Total Volume 30 µl

Twenty (20) µl of the Master Mix was pipetted
into each required well of an appropriate optical
96-well reaction plate or an appropriate optical re-
action tube, Ten (10) µl of the sample was added
(eluate from the nucleic acid extraction) or 10 µl of
the controls (Quantification Standard, Positive or
Negative Control), One Positive (QS) and one Neg-
ative Control were used per run, The samples and
controls were thoroughly mixed with the Master
Mix by pipetting up and down, The 96-well reaction
plate was closed with appropriate lids or optical
adhesive film and the reaction tubes were closed
with appropriate lids, The 96-well reaction plate
was centrifuged in a centrifuge with a microtiter
plate rotor for 30 seconds at approximately 1000 x
g (~ 3000 rpm).

2.6. Programming the Real-Time PCR Instrument

- Settings
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Settings
Reaction Volume 30 µl
Ramp Rate Default
Passive Reference ROXTM

Target Detector
Name

Reporter Quencher

Parvovirus
B19 specific
DNA

Parvovirus
B19

FAMTM (None)

Internal
Control (IC)

IC JOETM (None)

2.7. -Fluorescence Detectors (Dyes)

The fluorescence detectors (dyes) were defined:

2.8. Temperature Profile and Dye Acquisition

-The temperature profile and dye acquisition
were defined:

2.9. -qualitative analysis

2.10. Data Statistical analysis

IBM SPSS software package version 20.0. (Ar-
monk, NY: IBM Corp) was used for the analysis.
The normality of distribution of variables was ver-
ified using the Kolmogorov- Smirnov; comparison
between groups for categorical variables was done
using Chi-square test

Area about 100% is the best performance for the
test. area more than 50% gives acceptable perfor-
mance and Significance of the obtained results was
judged at the 5% level.

Student t-test was used to compare two groups
for normally distributed quantitative variables
while Mann Whitney test was used to compare
between two groups for not normally distributed
quantitative variables.

3. Results

The percentages of acute myeloid leukemia
(AML) and acute lymphoid leukemia (ALL) pa-
tients within the 75 patients of acute leukemia

represented within the study population were as
the following; 41.3% of the patients who partici-
pated in this study were AML patients and 58.7%
of them were ALL patients.

The table shows the prevalence of the genome of
human Parvovirus B19 within the study group and
the control group. The genome of the virus was de-
tected in (17) patients of the (75) leukemia patients
representing a percentage of 22.7% of prevalence of
human parvovirus B19 within the study group. The
table shows also the history of blood transfusion in
both the control group and the study group. The
number of leukemia patients in the study groups
who previously received blood transfusion in this
study was (50) leukemia patients.

The table shows the elevated presence of blast
cells ranging from (20-70) in leukemia patients in
the study group and the absence of these blast cells
in the control group of healthy individuals.

The table shows that the genome of human par-
vovirus B19 was detected in 17 leukemia patients
of the 75 leukemia patients within the study group.
These patients also have high leukocytic count (20-
64), decreased hemoglobin level (5-7), decreased
platelet count (8-25) and high presence of blast
cells (35-65). Also 66.7 % of these leukemia patients
have received blood or platelet transfusions during
their treatment.

4. Discussion

Screening patients with acute leukemias for
human parvovirus B19 genome is not yet imple-
mented in Egypt despite the fact that the virus is
compromising this group of patients due to its
ability to present in high titers, causing infection
and causing serious complications in this group
of patients. Human parvovirus B19 is also capable
of resisting heat inactivation procedures, so there
is a great need to investigate the prevalence of the
virus genome in patients with acute leukemias of
our country.

This study detected the genome of the virus
within the study group of leukemia patients and
control group of healthy individuals. 22.7% of
the leukemia patients have the DNA of human
parvovirus B19 in the serum samples collected
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Stage Cycle Re-
peats

Acquisition Temperature [◦C] Time
[min:sec]

Denaturation Hold 1 - 95 10:00

Amplification Cycling 45
- 95 00:15
yes 58 01:00

Detection Channel
Result Interpretation

FAMTM JOETM

+ +* Parvovirus B19 specific DNA detected.
- + No parvovirus B19 specific DNA detected. Sampledoes

not contain detectable amounts of parvovirus B19 specific
DNA.

- - PCR inhibition or reagent failure. Repeat testing from orig-
inal sample or collect and test a new sample.

Figure 1: Distribution of the studied sample

from these patients, while the genome of the virus
wasn’t detected in the control group within this
study. This result leads to the conclusion that the
leukemia patients are more susceptible to infection
with human parvovirus B19 than normal individu-
als.

The percentage of leukemia patients who had
previously received blood transfusions in this study

was 66.7%. The study shows a drop in both platelet
count and the hemoglobin level in the study group
of leukemia patients combined with an elevated
leukocytic count.

This study included children, females and males
in both the control group and the study group.
The study group included 36.0% males, 50.7% fe-
males, 13.3% children, while the control group in
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Comparison between the two studied groups according to different parameters

Cases(n = 75) Control(n = 75) Test of Sig. p
Sex

Male 27 (36.0%) 30 (40.0%)
c2=0.281

0.869
Female 38 (50.7%) 35 (46.7%)
Child 10 (13.3%) 10 (13.3%)

Age (years)
Min. – Max. 4.0 – 55.0 4.0 – 55.0

U=2535.00
0.296

Mean ± SD 31.51 ± 12.78 33.85 ± 11.85
Median (IQR) 33.0 (25.0–41.0) 37.0 (32.50– 40.0)

WBCs (x1000/µl)
Min. – Max. 20.0 – 70.0 4.0 – 9.0

t=21.635∗
<0.001∗Mean ± SD 38.81 ± 12.73 6.84 ± 1.32

Median (IQR) 40.0 (30.0–47.0) 7.0 (6.0–8.0)
Hb (gm/dl)

Min. – Max. 5.0 – 7.0 11.0 – 15.0
t=42.027∗

<0.001∗Mean ± SD 5.99 ± 0.68 12.68 ± 1.20
Median (IQR) 6.0 (5.60 – 6.30) 12.50 (12.0 – 13.50)

Platelets (x1000/µl)
Min. – Max. 5.0 – 30.0 170.0 – 320.0

t=51.360∗
<0.001∗Mean ± SD 15.45 ± 4.78 232.52 ± 36.29

Median (IQR) 15.0 (12.0 – 20.0) 220.0 (200.0– 250.0)
Blast cells

Min. – Max. 20.0 – 70.0 –
– –Mean ± SD 45.27 ± 9.57 –

Median (IQR) 45.0 (40.0–50.0) –
B19 PCR

Negative 58 (77.3%) 75 (100.0%)
c2=19.173∗

<0.001∗Positive 17 (22.7%) 0 (0%)
History of blood transfusion

No 25 (33.3%) 75 (100.0%)
c2=75.00∗

<0.001∗Yes 50 (66.7%) 0 (0%)

* p value is significant

this study included 40.0% males, 46.7% females,
13.3 % children. The age group in this study for
both the control group and the study group was (4
-55 years) in order to assess the prevalence of the
genome of human parvovirus B19.

The results of our study showed that the genome
of human parvovirus B19 was detected in 17 of
the leukemia patients within the study group.
Those patients also showed an elevated leuko-
cytic count, decreased hemoglobin and platelet
counts with high presence of the blast cells in the

blood samples of these patients. The detected
human Parvovirus B19 genome in these patients
refers to the presence of a current viremia stage
within these leukemia patients. These results are
in consonance with the study conducted in 1998 by
Broliden and coworkers, where during their study
59 bone marrow samples of children suffering from
various malignancies including ALL were screened
for human parvovirus B19 DNA implementing
PCR, and the results showed that seven samples
out of the 59 samples were positive for human par-

Table 1:
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Relation between Parvovirus B19 infection with dif-
ferent parameters in cases group (n= 75)

PV B19 PCR
Negative(n =
58)

Positive(n =
17)

WBCs (x1000/µl)
Mean ±
SD

39.19 ± 12.82 37.53 ± 12.72

Median 40 (20 – 70) 35 (20 – 64)
t (p) 0.470 (0.640)
HB (gm/dl)
Mean ±
SD

5.97 ± 0.67 6.06 ± 0.71

Median 6 (5 – 7) 6 (5 – 7)
t (p) 0.450 (0.654)
Platelets ( x1000/ul)
Mean ±
SD

15.50 ± 4.87 15.29 ± 4.61

Median 15 (5 – 30) 15 (8 – 25)
t (p) 0.155 (0.877)
Blast cells
Mean ±
SD

4.90 ± 9.82 46.53 ± 8.83

Median 45.0 (20.0 – 7.0) 44.0 (35.0–65.0)
t (p) 0,616 (0,540)
History of blood transfusion
No 19 (32.8%) 6 (35.3%)
Yes 39 (67.2%) 11 (64.7%)
c2 (p) 0.038 (0845)

vovirus B19 genome. The seven samples consisted
of three samples of patients with ALL receiving
chemotherapy, one patient with ALL at early stage,
two patients suffering from non-Hodgkin’s lym-
phoma and one patient suffering from Ewing’s
sarcoma [51], [52].

The prevalence of the genome of PB19 virus in
the current study is in consonance with the study
conducted by Zaki and Ashray in 2010, where in
their study included 85 pediatric patients between
(2007-2008), in the Children Hospital Mansoura
University. The study included two groups of pa-
tients, the first group included 45 patients with
acute leukemia on chemotherapy; 30 patients with
ALL on maintenance chemotherapy and 15 pa-

tients with AML on consolidation therapy, while
the second group included 40 patients with acute
leukemia; 24 with ALL and 16 with AML, Prevalence
of viral DNA was 22.2% of the Group I patients and
45% of the patients in Group II. The prevalence of
human Parvovirus B19 IgM antibodies was 31.1%
in the Group I patients and 50% of Group II patients
The prevalence of human Parvovirus B19 IgG was
40% of ALL patients [53], [54].

The prevalence of human parvovirus B19
genome in the current investigation is higher
than previous study conducted by Lindblom and
coworkers in 2008 who tested 86 bone marrow
samples for detection of human parvovirus B19
genome and found that B19 DNA was detected in 6
out 86 (7%) of ALL patients at diagnosis (4 patients
have anemia and 5 patients have thrombocytope-
nia) and in 12 patients out of 31 (39%) ALL patients
during or between chemotherapy [55]. The preva-
lence of genome of the virus in our study is much
higher than previous studies, in 2009, Soliman and
coworkers screened 59 patients for human par-
vovirus B19 infection, (39 patients with ALL and
20 patients with solid tumors). All patients were
receiving chemotherapy and their study included
control group of 30 individuals. The genome of
human parvovirus B19 was detected in 11/39, 5/20
and 0/30 respectively. Anti-human parvovirus
B19 IgG antibodies were detected in 26/39, 10/20,
18/30 respectively. Anti-human parvovirus B19
IgM antibodies were detected in 0/39, 3/20, and
0/30 respectively. The patients who are positive
for B19 genome showed higher rates of anemia.
They have received cell transfusions previously,
and their hospital time is longer than other pa-
tients who are negative to human parvovirus B19
genome [56].

The prevalence of B19 genome in our study is
higher than previous study conducted in 2013 by
Da Costa and coworkers, they screened 78 ALL pa-
tients, 155 AML, and 16 CML patients for the de-
tection of genome of B19 in bone marrow. The
prevalence of the B19 genome in their study was
12 of 78 (15.4%) ALL, 25 of 155 (16.1%) AML and
3 of 16 (18.7%) CML Genotype 1a was detected in
35 of the 40 patients (62.5%) and genotype 3b was
detected in 50 patients (37.5%); co-infection with

Table 2:
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genotypes 1a and 3b was detected in 12 of 40 (30%)
of the participants, one patient showed multiple
genotypes, a new human parvovirus B19 virus in-
tergenotypic recombinant (1a/3b) and NS1 non-
recombinant genotype 1a. [57].

The prevalence of the genome of the virus in our
study is much higher than a previous study con-
ducted in 2002 by Heegaard and coworkers, which
included 65 children with ALL in a study to detect
genome of human parvovirus B19 in their serum.
The results showed no genome of the virus in any
child of the 65 children screened within the study
but only one child had the genome of the virus
5 months before being diagnosed with ALL. The
child was suffering from pancytopenia episode.

The prevalence of the genome of the virus in this
current investigation is in consonance with a pre-
vious study conducted in 2002 by Heegaard and
coworkers, they screened 75 patients with ALL; 48
of these patients were seronegative for human par-
vovirus B19 genome and 27 of these patients were
seropositive for human parvovirus B19 genome.
Four ALL patients of the 48 patients negative for
the genome of the virus seroconverted and became
positive for the genome of the virus and showed
evidence of viremia. [58] The prevalence of the
genome of the virus in our current study is in con-
sonance with a previous study conducted in 2010,
Zaki and Ashray conducted a case control study to
detect B19 genome as well as IgG and IgM against
the virus within the control group and the two
study groups of patients, Human parvovirus B19
genome was detected in 10 of the 45 ALL patients
(22%), These patients were receiving chemother-
apy, The DNA of the virus was also detected in 18
of the 40 ALL who were diagnosed with leukemia
and also DNA of the virus wasn’t detected in any of
the 20 healthy individuals within the control group.
IgM antibodies against the virus were detected in
14 of 45 (31%) ALL patients on chemotherapy, in
20 of the 40 (50%) ALL patients recently diagnosed,
and wasn’t detected in any of the healthy control
individuals. IgG antibodies against the virus were
detected in 18 out of the 45 (40%) ALL patients dur-
ing chemotherapy and 16 out of the 40 (40%) ALL
patients recently diagnosed and wasn’t detected in
any of the healthy control individuals [59].

5. Conclusion

Human parvovirus B19 genome can persist in
patients with acute leukemias, for long periods.
The prevalence of human parvovirus B19 genome
is high within the population of patients with acute
leukemias in Ismailia, Egypt and this is clearly an
evident that there is an active human parvovirus
B19 transmission in this study group. Therefore,
screening for human parvovirus B19 for the acute
leukemia patients is highly recommended and can
be considered as an essential procedure to be un-
dertaken all through their treatment routine in the
future to ensure that these patients will not en-
counter serious life-threatening complications that
might worsen their state or delay their recovery
process.

The seroprevalence of human parvovirus B19
within acute leukemia patients in our study is high;
hence there is a serious risk for this group of pa-
tients especially if they were subjected to blood
transfusion many times during their treatment as if
the blood is contaminated with human parvovirus
B19 became transfused to such high-risk group of
patients.

Acquiring an infection with B19 constitutes a
high risk for patients with acute leukemias, but till
the present days there are no strict regulatory pro-
cedures to screen this group of patients for human
parvovirus B19 to control and exclude any chances
of human parvovirus B19 transmission to these pa-
tients.
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