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Abstract:

BACKGROUND: Hemophilia and other hereditary bleeding disorders patients who received blood and
blood product transfusions are particularly vulnerable to viral infection including risk of transmission
of parvovirus B19, which remains a critical issue.

OBJECTIVES: The aim of this study was to screen Parvovirus B19 infection in hereditary bleeding
disorders patients.

PATIENTS, MATERIALS, AND METHODS: Sixty-one patients diagnosed with hemophilia and other
hereditary bleeding disorders were recruited in this study. Out of 61 patients, 73.77% had hemophilia A,
13.11% had hemophilia B, 6.56% had von Willebrand disease, and 6.56% had congenital factor
VIl deficiency. Patients’ clinical data were collected and evaluated during their follow-up visits. The
presence of inhibitors in patients with hemophilia A was also recorded. Detection of parvovirus B19
DNA was performed using nested polymerase chain reaction protocol, and immunoglobulin G (IgG)
detection was done using the enzyme-linked immunosorbent assay technique. Statistical analysis
was performed using GraphPad Prism software (v7.0).

RESULTS: Despite the lack of significance, more than half (55.74%) of different types of hereditary
bleeding disorders (34 patients) were seropositive for Parvo B19 IgG antibodies, while all patients
had negative parvovirus B19 DNA. Additionally, 15 (33.33%) patients with hemophilia A had
inhibitors to factor VIII, without increased association among those patients with positive 1gG
antibodies (P> 0.9999). Furthermore, the prevalence of hepatitis C virus and hepatitis B virus among
all studied patients was 33 (54.1%) and 3 (4.92%), respectively, without signification association with
a positive serological test of Parvo B19 virus (P = 0.0621 and P = 0.6959, respectively).

CONCLUSIONS: This study revealed that most patients had past exposure to Parvovirus B19,
as indicated by IgG seropositivity, while the absence of detectable viral DNA suggests no current
infections which underscore the likelihood of past transmission via blood or blood derived products.
Therefore Regular monitoring of viral infections in hereditary bleeding disorder patients are crucial
for improving infection control measures.
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Introduction wall, with clinical presentation varying

based on the specific underlying cause.! A

nherited bleeding disorders represent a
broad range of conditions that influence
platelets, clotting factors, or the blood vessel
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deficiency in coagulation factor VIII or IX
results in hemophilia A and hemophilia B
consequently, an inherited bleeding disorder
linked to the X chromosome.”! Around
80%—-85% of the hemophilia population
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is hemophilia A, which represent more common
hemophilia than hemophilia B.F! About 70% of those
with hemophilia have a severe form according to the
serum level of the coagulation factor.™!

Due to the high risk of fatal bleeding in hemophilia
before effective treatments emerged, its close link
with transfusion medicine is understandable.® The
life expectancy of persons with inherited bleeding
disorders varies, depending on whether patients
receive appropriate treatment. Notably, with proper
care and treatment, patients with hemophilia now
have a life expectancy close to that of the normal
population or a little bit less.l”y However, management
of inherited bleeding disorders with recombinant
coagulation factor concentrates nowadays becomes
more popular, but one of the most serious complications
of treatment is the emergence of inhibitory antibodies
against transfused clotting factors, with persistent
concerns regarding the immunogenicity of different
concentrates type.”! Still giving blood products (frozen
source plasma and cryoprecipitate) is useful when no
recombinant products are available.[!! However, the
administration of pooled plasma transfusion in the
1970s and 1980s resulted in many hemophilia patients
contracting blood-borne infections such as HIV and
hepatitis C."!

Infected blood donated by seemingly healthy and
asymptomatic individuals can transmit a range of
blood-borne pathogens through transfusion. The range
and specifics of viral serological screening tests are used
to screen individual donors, but the risk of false-negative
results may still occur, resulting in the transmission of
blood-borne pathogens.'” The human parvovirus B19
is a nonenveloped human DNA virus that spreads from
person to person, often through the respiratory system,
and can also be transmitted via blood, with the risk of
infected pregnant women potentially passing the virus
to their babies."! The risk of iatrogenic transmission of
parvovirus B19 via blood products is feasible because
the primary infection often results in high viremia
levels, with asymptomatic individuals often having
over 10" geq/mL in their blood during the early phase
of acute infection.” Blood and plasma donations are
frequent sources of Parvo B19 virus contamination,
and the virus has been transmitted through medicinal
products derived from plasma.l'® Therefore, this research
assesses the prevalence of Parvo B19 virus infection
among individuals with hemophilia and other hereditary
bleeding disorders.

Patients and Methods

This cross-sectional prospective study was carried out
from October 2020 to August 2022. Sixty-one patients
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diagnosed with different hereditary bleeding disorders
were recruited in this study. All patients have been
diagnosed and registered at the National Center of
Hematology and were evaluated through their follow-up
visits to the center. Patients’ clinical data included age,
sex, type of hereditary bleeding disorder, history of blood
product transfusion, and any surgical intervention. The
results of inhibitors testing (Bethesda units) were also
recorded for patients with hemophilia A. Patients with
any history of malignancy are excluded.

Hepatitis C virus (HCV) antibody and hepatitis B surface
antigen (HBsAg) results were obtained from patients’
records.

Ethics approval (Reference: nch-erc-20-23) was granted
from the Scientific Ethical Committee of The National
Center of Hematology /Mustansiriyah University, in
accordance with the principles of the Declaration of
Helsinki, and informed consent was obtained from
the patients and/or one of the parents of pediatric
patients.

Sample collection

Five milliliters of venous blood was withdrawn from
each participant, 3 ml dispensed in a gel tube and
centrifuged for 15 min at 3000 rpm. Then, separated
sera were stored frozen at —20°C for the determination
of parvovirus B19 immunoglobulin G (IgG). 2 ml
was dispensed in an ethylenediaminetetraacetic
acid (EDTA) tube for the total genomic DNA
extraction.

Viral DNA extraction

Viral DNA was isolated from EDTA blood samples
of patients using the WizPrep Viral DNA/RNA Mini
Kit (V2) (WizBiosolution, Korea) in accordance with
the manufacturer’s guidelines. The extracted viral DNA
samples were stored at —20°C until use.

Nested polymerase chain reaction for B19 DNA
detection

Detection of parvovirus B19 DNA was performed using
nested polymerase chain reaction (PCR) protocol as
described previously by Zerbini et al.'! with modification.
Briefly, the protocol involves a two-round PCR reaction.
The first round produces an 1112 bp product, and 2 pl

Table 1: Primers used in nested polymerase chain
reaction

Oligonucleotide sequences Product
size (bp)
First round 5-CTTTAGGTATAGCCAACTGG-3 1112
primers 5-ACACTGAGTTTACTAGTGGC-3
Second round  5-CAAAAGCATGTGGAGTGAGG-3’ 104

primers 5-CCTTATAATGGTGCTCTGGG-3’
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Table 2: The polymerase chain reaction protocol used
for amplification

Table 3: Demographic, clinical parameters, and
virological characteristics of patients

Round of Step Temperature Time Number Characteristics Patients
nested PCR (°C) (min) of cycles (n=61), n (%)
First round Initial denaturation 95 5 1 Age, mean+SD 27+12.06
Denature 95 1 35 Sex
Anneal 56 15 Male 55 (90.2)
Extension 72 1 Female 6 (9.8)
Final extension 72 5 1 Male:female ratio 9.1:1
Second Initial denaturation 95 5 1 Hemophilia type
round Denature 95 1 35 A 45 (73.77)
Anneal 56 15 B 8 (13.11)
Extension 72 1 VWD 4 (6.56)
Final extension 72 5 1 Congenital (factor VII deficiency) 4 (6.56)
PCR=Polymerase chain reaction Hemophilia type A patients treated with VIII 34 (75.55)
Formation of inhibitors in type A hemophilia patients
of this product is then used in the second round, which Yes 15 (33.33)
yields a 104 bp product. Primers used in the two rounds No 30 (66.67)
are shown in Table 1. Patients with blood transfusion
Yes 39 (63.93)
Amplification was performed using the Thermal Cycler No 22 (36.07)
C1000 (Bio-Rad, USA). The PCR protocol used for  Patients with surgery
amplification is summarized in Table 2. Yes 16 (26.23)
No 45 (73.77)
Five microliters of second-round PCR amplification Viral screen (I9G)
was analyzed using 2% agarose gel electrophoresis. Parvovirus B19 (IgG)
Visualization of bands was performed using RedSafe Yes 34 (55.74)
DNA stain (Nippon Genetics, Germany). Hg\o/ 27 (44.26)
Parvovirus B19 immunoglobulin G detection ;is 22 Eig';;
Enzyme-linked immunosorbent assay technique was HBsAg '
us:ed to d.etect parvovirus B19 ng usmg‘(Demec.htec Yes 3(4.92)
Diagnostics, Germany) kit according to instructions No 58 (95.08)
of the company for the qualitative determination of Parvovirus B19 DNA
IgG-class antibodies to parvovirus B19 in humans. Negative 61 (100)

Statistical analysis

Statistical analysis was performed using GraphPad
Prism software (version 7.0; GraphPad Software, San
Diego, CA, USA). Mean, standard deviation, and other
descriptive statistics were calculated using column
analysis. For categorical data, contingency table analysis
was performed using Chi-square or Fisher’s exact tests.
For significance threshold, P < 0.05 was considered
statistically significant.

Results

Sixty-one patients were recruited in this study, and the
mean age was 27 + 12.06 years. The male: female (M:F)
ratio was 9.1:1, comprising 90.2% of males and 9.8% of
females.

Among the 61 patients, the distribution of bleeding
disorders was as follows: 73.77% had hemophilia A,
13.11% had hemophilia B, 6.56% had von Willebrand
disease, and 6.56% had congenital factor VII deficiency.

Iragi Journal of Hematology - Volume 14, Issue 1, January-June 2025

HCV=Hepatitis C virus, HBsAg=Hepatitis B surface antigen, SD=Standard
deviation, VWD=Von Willebrand disease

Fifteen (33.33%) of studied hemophilia A patients had
inhibitors to factor VIIL

Thirty-nine patients (63.93%) had received blood
product transfusions at least once during their lives.
Additionally, 16 (26.23%) patients had a past history of
surgical intervention. The positive viral screen for the
included patients was as follows: 34 (55.74%) parvovirus
B19 (IgG), 33 (54.1%) HCV-Ab, and 3 (4.92%) HBsAg.
Parvovirus B19 DNA screen was negative for all patients
included. The patient’s characteristics and parameters
are shown in Table 3.

Table 4 shows that there was no significant difference
regarding parvovirus B19 virus status among the studied
parameters. Despite the lack of significance, more than
half of the different types of patients were seropositive
for parvovirus B19 IgG.
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Table 4: Association of human parvovirus B19 infection status profile and demographic, clinical parameters, and
virology screen characteristics for patients

Characteristics B19 screen profile P
I9G (=), n (%) I9G (+), n (%)

Total patients (n=61) 27 (44.3) 34 (55.7) -

Sex
Male (n=55) 24 (43.64) 31 (56.36) 0.7657
Female (n=6) 3 (50) 3 (50)

HCV
+ (n=33) 11 (33.33) 22 (66.67) 0.0621
- (n=28) 16 (57.14) 12 (42.86)

HBsAg
+ (n=3) 1(33.33) 2 (66.67) 0.6959
- (n=58) 26 (44.83) 32 (55.17)

History of blood transfusion
Yes (n=39) 26 (66.67) 13 (33.33) 0.8110
No (n=22) 14 (63.64) 8 (36.36)

History of previous surgery
Yes (n=16) 5 (31.25) 11 (68.75) 0.2224
No (n=45) 22 (48.89) 23 (51.11)

Type of hereditary bleeding disorders
A (n=45) 21 (46.67) 24 (53.33) 0.1746
B (n=8) 1 (12.5) 7 (87.5)
VWD (n=4) 2 (50) 2 (50)
Congenital (n=4) 3 (75) 1(25)

Formation of inhibitors in type A hemophilia patients
Yes (n=15) 7 (46.67) 8 (53.33) >0.9999
No (n=30) 14 (46.67) 16 (53.33)

Statistical analysis was performed using Chi-square test. B19=Human parvovirus B19, HCV=Hepatitis C virus, HBsAg=Hepatitis B surface antigen,
Ig=Immunoglobulin, VWD=Von Willebrand disease

Table 5: Association between hemophilia A patients with inhibitors and hepatitis C virus

Characteristics HCV P
19G (<), n (%) 19G (+), n (%)
Formation of inhibitors in type A hemophilia patients
Yes (n=15) 6 (40) 9 (60) >0.9999
No (n=30) 12 (40) 18 (60)

HCV=Hepatitis C virus, lg=Immunoglobulin, n=number

Table 6: Association between hemophilia A patients with inhibitors and hepatitis B virus

Characteristics HBsAg P
19G (<), n (%) 1gG (+), n (%)
Formation of inhibitors in type A hemophilia patients
Yes (n=15) 14 (93.33) 1(6.67) 0.6090
No (n=30) 29 (96.67) 1(3.33)

HBsAg=Hepatitis B surface antigen, Ilg=Immunoglobulin, n=number

Table 7: Association between hemophilia A patients with inhibitors and patients who received blood product
transfusions

Characteristics Blood product transfusion P
No, n (%) Yes, n (%)
Formation of inhibitors in type A hemophilia patients
Yes (n=15) 5(33.33) 10 (66.67) >0.9999
No (n=30) 10 (33.33) 20 (66.67)
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Table 8: Association between hemophilia A patients with inhibitors and patients who had surgery

Characteristics History of surgery P
No, n (%) Yes, n (%)
Formation of inhibitors in type A hemophilia patients, n (%)
Yes (n=15) 11 (73.33) 4 (26.67) 0.6121
No (n=30) 24 (80) 6 (20)

Regarding the risk of inhibitor formation in type A
hemophilia patients, data demonstrated no significant
differences among patients with a history of HCV,
HBsAg positivity, blood product transfusion, and
previous surgical intervention, as shown in Tables 5-8.

Discussion

Parvovirus B19 is widespread globally and has infected
more than half of the adult population.[' The infection
is responsible for a broad range of hematological
pathogenetic mechanisms.

Our study demonstrates that more than one-half of
patients with different hereditary bleeding disorders had
evidence of previous human B19 parvovirus infection,
as proven by seropositive IgG antibodies. Notably, none
of the patients had an active infection as confirmed by
100% negative PCR results for parvovirus B19. This
suggests prior exposure rather than ongoing infection,
highlighting that patients with a hereditary bleeding
disorder may become at risk for parvovirus B19 infection
due to their frequent need for medical care, including
blood product transfusions and surgical intervention
throughout their lives. Therefore, this represents a
suitable disease context in which to study Parvovirus
B19 infection across different patient profiles.

Recent CDC reports identified an increased test positive
in clinical samples and pooled plasma which reflects a
rise in parvovirus B19 activity throughout the United
States. The prevalence of recent infections increased from
less than 3% during 2022-2024 to 10% by June 2024, with
the most significant rise observed among children aged
5-9 years, where infection rates surrged from 15% to
40%. Samples with elevated parvovirus B19 DNA levels
among plasma donors markedly increased from 1.5% in
December 2023 to 19.9% in June 2024.0

Several studies from Iran, South Africa, and Brazil
reported that the prevalence of parvovirus B19 DNA
in hemophilia patients was 12.8%, 8%, and 35.7%,
respectively.l”? Our study showed negative B19 DNA
results, indicating the absence of an active infection.
However, the seroprevalence of anti-parvovirus IgG in
hemophilia patients was 58%, and this is comparable
to the findings of Slavov et al., indicating that half of
the patients had anti-IgG prevalence." Other studies
from Japan and Iran showed that the seroprevalence
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of B19 IgG was 100% and 47%, respectively, while
the B19 DNA was 7.5% and 16%, respectively, among
hemophilia patients.*?!] Furthermore, a study from
Basrah (Southern Iraq) revealed that the frequency of the
virus DNA was 13.7% out of 95 hemophilia A patients.’*

Parvo B19 virus is transmitted through the respiratory
route, butit can also spread through blood, and / or pooled
blood products, and possibly even through tattooing
procedures.”! Approximately 64% and 26% of patients
showed a history of blood product transfusions and/
or past surgical intervention. Consequently, this may
be attributed to the limited availability of recombinant
factor therapy for hereditary bleeding disorders, which
potentially increases the risk of transfusion-related
viral infection.**! However, our study found no
significant difference in seropositive parvovirus
infection among patients. Lin et al.’s study showed that
seroprevalence was higher in patients receiving blood
products and women who had undergone abortions
compared to controls; however, no such increase was
observed in individuals with tattoos.* Another study
comparing between individuals who have and have
not received blood transfusions has found a notably
higher seropositivity rate among those who received
transfusions.”)

Comparative analysis of patients with and without
a history of blood product transfusions has shown
a slightly higher, though not statistically significant,
rate of seropositivity for viral infections including B19
parvovirus, hepatitis B virus (HBV), and HCV among
patients with a history of surgical procedure and blood
product intake. Our observation showed that more
than 66% of patients with HCV and HBV positive had
seropositive IgG B19 parvovirus.

Among patients with hemophilia type A, 33.33%
had factor inhibitors. Impressively 53% of those with
seropositive parvovirus B19 had inhibitors. However, no
statistically significant increase in the risk of inhibitors
was observed among hemophilia A patients with
seropositive parvovirus B19 compared to those with
seronegative Parvo B19 virus.

Conclusions

This study revealed that patients with hereditary
bleeding disorders had past exposure to Parvovirus B19,
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as indicated by IgG seropositivity, while the absence
of detectable viral DNA suggests no current infections
which underscore the likelihood of past transmission
via blood or blood derived products. Highlighting the
value of regular screening and continued monitoring to
help protect these patients and ensure the safety of the
blood products they rely on.
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