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Abstract
Background: The prevalence of HCV infection in people with hemophilia is substantially higher than that in the general population (63% - 98%). Multiple transfusions and substitutive therapy have also been linked to a high risk of HBV and HIV transmission.
However, the prevalence of other blood-borne viral infections in this population is less well known.
Objectives: This study aimed to assess the prevalence of co-infection with HBV and other blood-borne viruses in Polish HCV-infected
hemophiliacs.
Methods: Seventy-one individuals, the majority of whom were male (94.36%), who had congenital bleeding disorders (60 had
hemophilia A, five had hemophilia B, and six had other factor deficiencies) and HCV infection, which was defined as the presence
of positive anti-HCV antibodies, were included in this study. The study group was divided into two subgroups according to the year
in which blood donors were first tested for HBsAg in Poland. The serological markers were screened using commercially available
enzyme immunoassays according to the manufacturer’s instructions. The molecular tests were performed using real-time PCR technology with commercial assays according to the manufacturer’s instructions.
Results: The spontaneous elimination rate of HCV RNA was 29.6%. The HCV genotype 1 was detected in 28 patients (65.1%), genotype
2 in one patient (2.3%), genotype 3 in 11 patients (25.6%), genotype 4 in two patients (4.7%), and a mixed infection with genotypes 1 and
4 was detected in one person (2.3%). Fifty-three patients (74.6%) were anti-HBc positive. Among the seven HBsAg(+) patients, three
individuals were HBV-DNA positive. No occult hepatitis B was detected. In six HBsAg positive patients, the HCV RNA was positive,
while one patient was also infected with HIV. The prevalence rate of past infection with HAV in the study group was 30.9%, with a
tendency for a higher prevalence in older patients. The prevalence of CMV and EBV infection was high and similar to that seen in the
general population. All the patients were HGV and HTLV-1 negative.
Conclusions: The diagnostics and management of infections with hepatotropic viruses, particularly HBV, are neglected in
hemophilic patients. All patients with coagulation disorders and a history of exposure to non-inactivated blood products should
be screened for blood-borne infections. The prevalence of other potentially blood-borne viral infections exhibited a pattern similar
to that observed in the general population.
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1. Background
Hemophilic patients are particularly vulnerable to
blood-borne infections, among them hepatotropic viruses.
The prevalence of HCV infection in this group is substantially higher than that seen in the general population, with
different studies finding the prevalence to be 63% - 98% (15). This is due to the lack of effective virus inactivation procedures for blood products, as well as the lack of donor testing, prior to the 1990s. In addition, multiple transfusions

and substitutive therapy have been linked to a high risk of
HBV transmission and HIV transmission in some countries
(2, 4, 6-8). However, the prevalence of other blood-borne
viral infections in this population has been less frequently
investigated (9, 10).
Currently, the risk of virus transmission during blood
product transfusions is marginal due to several factors.
First, the manufacturing process for blood products now
includes purification and virus inactivation procedures.
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Moreover, donor testing for HBV and HBV vaccinations is
widely implemented in the majority of countries. Safe recombinant coagulation factor preparations are also now
being used more frequently (11, 12).
The prevalence of hemophilia in Poland is approximately 1:12,300 inhabitants (13). The analysis presented in
this study was part of a wider study assessing the staging
of chronic liver disease in Polish HCV-infected hemophilic
patients (HemC). An assessment of the prevalence of concomitant blood-borne infections, particularly HBV, was
carried out, since this is an additional factor influencing
the natural history of HCV infections.

Table 1. Demographic and Virologic Characteristics of the Study Groupa

Characteristics

Results
40.4 ± 12.5

Mean age
Range

24 - 73

Study subgroups
A (before 1972) (n = 29)

53.06 ± 9.1

B (1972 - 1990) (n = 42)

31.86 ± 4.6

Sex
Male

67 (94.4)

Female

4 (5.6)

Type of congenital blood coagulation disorder

2. Objectives
The aim of this study was to assess the prevalence of
co-infection with HBV, other blood-borne viruses, and hepatotropic viruses in Polish HCV-infected hemophiliacs.

Hemophilia A

60 (84.5)

Hemophilia B

5 (7)

b

Other

6 (8.5)

HCV status

3. Methods

HCV-RNA positive

50 (70.4)

HCV-RNA negative

21 (29.6)

HCV genotypes

The study group consisted of 71 individuals, the majority of whom were male (67/71, 94.36%), with congenital blood coagulation disorders and HCV infection, which
was defined as the presence of positive anti-HCV antibodies. The patients were recruited from several centers in
Poland. They were randomly selected hemophiliacs who
had responded positively to an invitation to be tested for
the diagnosis of liver disease. The study group’s characteristics are presented in Table 1. The study group was divided
into two subgroups according to the year in which blood
donors were first tested for HBsAg in Poland (i.e., 1972).
The study was conducted in accordance with the declaration of Helsinki for human research, and the protocol was accepted by the local ethics committee of Wroclaw
Medical University (opinion number: KB871/2012). All the
subjects signed informed consent forms prior to enrolling
in the study.
The clinical data collected included the type of coagulation disorder in patients with hemophilia, the severity
based on the clotting factor level (14), the types of blood
products used in the treatment of hemophilia, additional
factors relevant to the transmission of blood-borne viral infections (e.g., intravenous drug use, invasive medical procedures), and the history of HBV vaccinations.

Genotype 1

28 (65.1)

Genotype 2

2 (2.3)

Genotype 3

11 (25.6)

Genotype 4

2 (4.7)

Mixed 1/4

1 (2.3)

HCV viral load, IU/mL

c

< 8 × 105
5

11 (37.93)
6

8 × 10 - 5 × 10
> 5 × 10

9 (31.03)

6

9 (31.03)

Type of blood product transfused
Whole blood

23 (32.39)

Human plasma

54 (76.05)

Cryoprecipitate

64 (90.14)

Plasma-derived clotting factors

69 (97.18)

Recombinant clotting factors

54 (76.05)

Additional factors relevant to blood-borne pathogens
infection
IVDU

0

History of surgical procedures

46 (64.8)

a

Values are expressed as No. (%) or mean ± SD.
Von Willebrand disease, factor XI deficiency, factor V deficiency.
Quantitative viral load testing was performed on 29 (58%) patients with detectable HCV RNA.
b
c

3.1. Serological Tests
The serological testing included: anti-HCV (Monolisa
Anti-HCV Plus version 2, Bio-Rad), HIV Ag/Ab (Genscreen
Ultra HIV Ag-Ab, Bio-Rad), HBsAg (Murex HBsAg version 3,
2

Murex Biotech Limited), anti-HBc (ETI-AB-Corek Plus, DiaSorin S.p.A.), anti-HBe (ETI-AB-EBK Plus, DiaSorin S.p.A.),
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anti-HBs (Monolisa Anti-UBs Plus, Bio-Rad), anti-EBV IgG
(Epstein-Barr Virus (VCA) IgG Elisa, NovaTec Immunodiagnostica), anti-CMV IgG (Platelia CMV IgG, Bio-Rad), antiHGV (AccuDiagTM HGV Ab ELISA, Diagnostic Automatation,
INC.), anti-HTLV I + II (Murex HTLV I + II, DiaSorin S.p.A), and
anti-HAV IgG (ETI-AB-HAVK Plus Anti-HAV, DiaSorin S.p.A.).

3.2. Molecular Tests
The HCV RNA was assessed quantitatively using a realtime PCR technique (Real-TM Quant DX, Sacace Biotechnologies) with a Rotor-Gene 3000 analyzer (Corbett Research). The analytical sensitivity (limit of detection (LOD))
of the assay was 13 IU/mL. The linear range of the measurement was 13 - 108 IU/mL. In relevant cases, the HCV
genotype was determined using a HCV Genotype 2.0 Assay
(LiPA) (Siemens Healthcare Diagnostics). The HBV DNA was
assessed quantitatively using a real-time PCR technique
(GeneProof Hepatitis B Virus (HBV) PCR kit, GeneProof)
with a Rotor-Gene 3000 analyzer (Corbett Research). The
analytical sensitivity (limit of detection (LOD)) of the assay
was 26 IU/mL.

4.1. HBV Infection and HBV/HCV co-Infection Analysis
Among the 71 patients included in the study group,
53 (74.6%) patients were found to be anti-HBc positive.
The HBV serological status data are presented in Table 2.
Among the seven HBsAg(+) patients, only three individuals
were HBV-DNA positive. Further, no patients were undergoing treatment with antivirals. No occult hepatitis B was detected (defined as detectable HBV DNA in serum with negative HBsAg). Twenty-six individuals from the study group
had been vaccinated against HBV during their lifetime. No
patients had been vaccinated as a newborn and accurate
data concerning the age of vaccination were not available.
Fifty percent of the vaccinated patients (n = 13) had never
been infected with HBV, although 11 cases were anti-HBc
positive and two of them replicated HBV (HBsAg positive).
The HCV RNA was positive in six HBsAg positive patients,
and one of those patients was also infected with HIV. The
replication of both HBV and HCV was detected in two individuals. Table 3 presents the patients’ HBV infection and
HCV replication status according to their year of birth.

Table 2. The HBV Serological Status of the Study Group

3.3. Statistical Analysis
For the statistical analysis in this study, the chi-square
test was used. A value of P ≤ 0.05 was considered to be statistically significant. All calculations were performed using Statistica 64 version 10 for Windows (StatSoft Inc., Tulsa,
OK, USA).

4. Results
All the individuals in the study group had been exposed to non-virus-inactivated blood products. The majority of them were treated with plasma-derived clotting factors and cryoprecipitate (97.18% and 90.14%, respectively).
Moreover, 46 patients (64.8%) reported a history of surgical interventions, 22 individuals in the older group (75.9%)
and 24 (57.1%) in the younger group, although the difference was not statistically significant (P = 0.1).
Positive HCV RNA was detected in 70.4% of the study
group. A higher, albeit not statistically significant, percentage of spontaneous HCV RNA clearance was observed in the
younger group when compared to the patients born prior
to 1972 (38.1% vs 17.3%, P = 0.058).
HCV genotype results were available for 43 subjects.
The prevalence of the HCV genotypes in the study group is
presented in Table 1.
Hepat Mon. 2016; 16(9):e35658.

HBV Infection Markers
Pattern

Status of HBV Infection

No. (%)

anti-HBc(+), HBsAg (+),
anti-HBs(-)

Active infection

7 (9.9)

anti-HBc(+), HBsAg (-),
anti-HBs(+)

Past/occult infection

42 (59.2)

anti-HBc(+), HBsAg (-),
anti-HBs(-)

Past/occult infection or falsely
positive anti-HBca

4 (5.6)

anti-HBc(-), HBsAg (-),
anti-HBs(+)b

Immune post-vaccination

13 (18.3)

anti-HBc(-), HBsAg (-),
anti-HBs(-)

Susceptible to infection

5 (7.0)

a

A total anti-HBc enzyme immunoassay for the qualitative determination of
the total number of antibodies to the hepatitis B core antigen (anti-HBc) in human serum/plasma was performed. The diagnostic specificity of the assay was
99.83% and the diagnostic sensitivity was 100%.
b
Post-vaccination group.

4.2. Markers of Selected Blood-Borne and/or Hepatotropic
Viruses
In the four subgroups established according to the patients’ year of birth, the rates of anti-VCA EBV IgG, anti-CMV
IgG, and anti-HAV IgG varied. In the oldest subgroup (i.e.,
those born before 1960), all the patients exhibited positive
antibodies against CMV and EBV. The serology test results
are summarized in Table 4.
3
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Table 3. Year of Birth and HBV Infection and/or HCV Replication Statusa

Group A (Born
Before 1972)

Group B (Born
Between 1972 and
1990)

P Value

anti-HBc(+)

27 (93.1)

26 (61.9)

0.003

anti-HBc(+),
HBsAg(-),
anti-HBs(+)

20 (69.0)

22 (52.4)

0.16

anti-HBc(+),
HBsAg(-),
anti-HBs(-)

2 (6.9)

2 (4.8)

0.7

anti-HBc(+),
HBsAg(+),
anti-HBs(-)

5 (17.2)

2 (4.8)

0.083

anti-HBc(-),
HBsAg(-),
anti-HBs(+)

1 (3.4)

12 (28.6)

0.007

HCV-RNA(+)

24 (82.7)

26 (61.9)

0.058

a

Values are expressed as No. (%).

5. Discussion
The health consequences of chronic hepatitis C are
significant, and they include liver cirrhosis and hepatocellular carcinoma. Co-infection with other hepatotropic
viruses, particularly HBV, may adversely modify the course
of chronic liver disease and accelerate the progression of
liver fibrosis. Fortunately, two significant developments
have contributed to the diminished risk of blood-borne
virus transmission in multi-transfused patients, including hemophiliacs. Since 1972, blood donors have been
tested for HBsAg, while tests for anti-HCV have been performed and inactivation procedures for blood products introduced since 1991. Prior to these developments, the HCV
and HBV infection rates in hemophilic patients in Poland
were high (95% of those who were anti-HCV positive, 8.7%
of HBsAg, and 68% of anti-HBc positive) (2), whereas the
rates observed in the general population were significantly
lower (anti-HCV was 0.6% - 2.1% and HBsAg was about 1%) (1519). Our results were comparable with the rates observed
among hemophiliacs in the USA and Western European
countries (3, 4, 10, 20).
Iran is considered to be a country with a low frequency
of HCV infection (21). Viral-inactivated factor concentrates
have been available since 1985 and recombinant products
since 1992 (22). In 1997, the compulsory screening of blood
donors was introduced. However, the prevalence of HCV
among hemophilia patients is very high, fluctuating from
13.3% to 80.5%. Yet, the prevalence is significantly lower in
southern Iran than in northern and central Iran. The overall prevalence of hepatitis C among hemophiliacs in Iran is
said to be 40.8% (23).
4

Among the blood products used for the treatment of
hemophilia, the highest risk of viral infection transmission was found to be related to non-virus-inactivated products (i.e., fresh frozen plasma and cryoprecipitate), which
were used in Poland until the early 1990s. After that time,
safe, virus-inactivated lyophilized concentrates of clotting
factors were introduced. The risk of infection was further
minimized following the introduction of molecular tests
for blood donors. In Poland, HCV RNA has been tested since
2002, while HBV DNA and HIV RNA have been tested since
2005 (2, 24, 25). All the individuals in our study group had
been exposed to non-virus-inactivated blood products in
the past. Cryoprecipitate was used in 90.14% of cases and
human plasma in 76.05%. The route of HCV infection in this
group is therefore highly likely to be transfusion related.
In our patients with positive anti-HCV, the spontaneous
elimination rate of HCV RNA (29.6%) was similar to that
found in other publications (2, 26, 27). The predominant
HCV genotype was 1 (65.1%), which is the most common
genotype in the general Polish population (28). In one case,
the HCV genotype 2 was detected in a HIV-positive patient
who received blood products imported from France.
The prevalence of HBV infection, here defined as positive HBsAg, among hemophiliacs is lower than that of HCV
infection, with different studies finding the prevalence to
be 7% - 12% (2, 10, 29-31). However, the rate of positive antiHBc is much higher (2) (74.6% in our study group). A lower
prevalence of active infection, here defined as positive HBsAg and/or HBV DNA, is commonly observed for the population infected with HBV after early childhood and in instances of co-infection.
In our study, only three out of seven HBsAg positive
patients tested positive for HBV DNA in their serum samples. None of the HBsAg-positive patients was undergoing
treatment with antivirals at the time. Inactive carriers represent the largest group of chronic HBV-infected patients.
This condition is diagnosed according to the lack of HBeAg
and the presence of anti-HBe, undetectable or low levels of
HBV DNA in PCR-based tests, normal ALT levels, and minimal or no necroinflammation, minor fibrosis, or even normal histology on biopsy (32, 33).
In patients born after 1972, the anti-HBc rate is significantly lower than in older patients (61.9% vs 93.1%), although it is still high. The introduction of blood donor
testing for HBsAg did not eliminate the risk of HBV transmission, which is probably related to other transmission
routes, including nosocomial infections. In our study
group, 67.6% of subjects had a history of surgical procedures. An epidemic of nosocomial HBV infections appeared in Poland during the 1970s and 1980s (15). A significant improvement in the epidemiological situation was
observed following the improvement of nosocomial infecHepat Mon. 2016; 16(9):e35658.
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Table 4. Serological Markers of Other Viruses According to Patients’ Year of birth

Total, %

Born Before 1960; (n = 14)

Born 1961 - 70; (n = 14)

Born 1971 - 80; (n = 23)

Born After 1980; (n = 20)

P Value (χ2 )

anti-VCA EBV IgG

68 (95.7)

14 (100)

14 (100)

22 (95.6)

18 (90)

0.98

anti-CMV IgG

59 (71.0)

14 (100)

13 (92.8)

16 (69.6)

11 (55)

0.14

anti-HAV IgG

22 (30.9)

11 (78.6)

5 (35.7)

2 (8.7)

4 (20)

< 0.001

HIV Ag/Ab

1

anti-HTLV I/II total

0

anti-HGV IgG

0

1 (100)

tion control standards and the introduction of obligatory
vaccinations in neonates (from 1993 to 1996). All the subjects in the study group were born before that time. In addition, only a minority of the patients (26 persons) were
vaccinated against HBV, and our study revealed that half of
this group had been infected prior to vaccinations being
accompanied by proper testing for HBsAg and anti-HBc.
A significantly higher successful vaccination rate was observed in the younger patients.
The prevalence rate of past infection with HAV in our
patients was 30.9%, which is comparable to that in the general population, with a tendency for a higher prevalence
in older patients (34). A comparative seroepidemiological
study carried out among the general population proved
that the overall anti-HAV prevalence was 35.4% (ranging
from 8.1% to 72.2%). In 1998/99, the prevalence was 30.6%
(ranging from 11.8% to 75.8%), while in 1990 it was 58.4%
(ranging from 10.4% to 93.8%) (35). The risk of transfusionrelated infection with HAV is minimal, so the most likely
route of HAV transmission is the fecal-oral route. The HAV
infection rate in Poland was high until the early 1990s
when sanitary conditions were substantially improved,
which led to a significant drop in infection rates (36). The
higher rate of positive anti-HAV IgG in the youngest patients (those born after 1980) is at least in part due to the
introduction of HAV vaccinations; however, the exact number of vaccinated patients was impossible to assess due to
a lack of medical documentation.

the Polish population of hemophilic patients due to the
unavailability of blood products acquired from donors not
tested for HIV in the 1980s, which was an important source
of HIV infection in Western Europe and Northern America
in those years (2, 8, 38).
The assessment of the prevalence of infection with
other potentially blood-borne viruses, namely CMV and
EBV, revealed a very high rate of EBV infection in our study
group (close to 100%), irrespective of age. The prevalence
of CMV infection was high, and it increased with age. This
pattern was similar to that found in the general population. However, the epidemiological data are discordant.
McVerry et al. proved that, even in the 1970s, the risk of
exposure to these infections in patients receiving blood
products was not increased (39). Enck et al. demonstrated
that the risk of CMV infection was significantly higher in
patients with severe hemophilia and a history of multiple
blood products transfusions (40). The lack of detail concerning the transfused blood products and their number
did not allow for the assessment of the transfusion-related
risk of infection with CMV and EBV in our study group.
In addition, rather than being limited to the blood-borne
route, the transmission routes of these infections are various. Other transmission modes, which are typical for the
general population, may play a more significant role in the
epidemiology of EBV and CMV in hemophilic patients than
the transfusion of blood products.

Although HAV transmission is rarely blood-borne and
hemophilic patients are at no greater risk of this infection
than the general population, in those already chronically
infected with HBV and/or HCV, an additional acute HAV
infection may have additional adverse effects on chronic
liver disease (37). It is therefore reasonable to recommend
routine HAV vaccinations for this population in particular.

The prevalence of HGV infection in the Polish population appears to be low. In the only prior Polish study, HGV
DNA was detected in only a small percentage (3.2%) of blood
donors (25). In our study group, all the patients were HGVnegative, and no cases of HTLV-1 infection were detected.
This observation is compatible with European data that
shows the infection rate in the general population to be below 0.1% (41).

Another blood-borne infection (i.e., HIV) accelerates fibrosis progression in chronic hepatitis C, but in the study
group analyses only one patient was co-infected with HIV.
HIV infection does not represent a significant problem in

The most important limitations of our study include
the lack of detailed information concerning the exact
number of transfusions and type of blood products, for
example, the patient diaries did not allow for the assess-

Hepat Mon. 2016; 16(9):e35658.

5

Kucharska M et al.

ment of the exact exposure to blood-borne infections in
the study group. We could not exclude the passive transfer of antibodies through the blood or blood products, although the analyzed individuals did not receive any transfusions except for recombinant clotting factors shortly before enrolling in the study.
The analysis presented in this study revealed that antiHCV-positive hemophilic patients, particularly those born
prior to 1991, are the group at highest risk of HBV infection through transfusions. However, the diagnostics and
management of infection with hepatotropic viruses are neglected in this population, and there is a lack of appropriate screening and vaccinations against HBV and HAV.
The consequences of co-infection with other hepatotropic
viruses, particularly HBV, may have a clinically significant
impact, since such viruses accelerate the progression of
liver fibrosis and represent an important risk factor for
hepatocellular carcinoma. All patients with coagulation
disorders and a history of exposure to non-inactivated
blood products should therefore be screened for bloodborne infections. Those patients from populations not covered by obligatory neonate HBV vaccinations should be
vaccinated. In the younger population, standard HAV vaccinations are also reasonable.
Acknowledgments
We wish to thank Anna Zubkiewicz-Zarebska for her assistance in collecting the data.
Footnotes
Authors’ Contribution: Marta Kucharska, Weronika
Rymer, and Malgorzata Kuliszkiewicz-Janus designed the
study, and they were responsible for the overall study management. Malgorzata Zalewska, Urszula Zaleska-Dorobisz,
and Malgorzata Kuliszkiewicz-Janus organized the analysis of the data. Malgorzata Inglot, Aleksandra Szymczak, Weronika Rymer, and Marta Kucharska prepared the
manuscript. Krzysztof Malyszczak performed the statistical analyses. All the authors contributed to the final version of the manuscript.
Funding/Support: This study was financed by Wroclaw
Medical University (grant ST-789).

References
1. Yee TT, Griffioen A, Sabin CA, Dusheiko G, Lee CA. The natural history
of HCV in a cohort of haemophilic patients infected between 1961 and
1985. Gut. 2000;47(6):845–51. [PubMed: 11076885].

6

2. Windyga J, Grabarczyk P, Stefanska E, Buczma A, Szczepanik AB,
Klukowska A, et al. [Prevalence of HCV, HBV and HIV infections among
severe Polish haemophiliacs]. Przegl Epidemiol. 2008;62(2):415–23.
[PubMed: 18807489].
3. Barbosa AP, Martins RM, Teles SA, Silva SA, Oliveira JM, Yoshida CF.
Prevalence of hepatitis C Virus infection among hemophiliacs in
Central Brazil. Mem Inst Oswaldo Cruz. 2002;97(5):643–4. [PubMed:
12219127].
4. Troisi CL, Hollinger FB, Hoots WK, Contant C, Gill J, Ragni M, et al.
A multicenter study of viral hepatitis in a United States hemophilic
population. Blood. 1993;81(2):412–8. [PubMed: 7678517].
5. Maor Y, Bashari D, Kenet G, Lalezari S, Lubetsky A, Luboshitz
J, et al. Hepatitis C at the israeli national hemophilia center.
Haemophilia. 2006;12(1):68–74. doi: 10.1111/j.1365-2516.2006.01178.x.
[PubMed: 16409178].
6. Al-Kubaisy WA, Al-Naib KT, Habib MA. Prevalence of HCV/HIV coinfection among haemophilia patients in Baghdad. East Mediterr
Health J. 2006;12(3-4):264–9. [PubMed: 17037693].
7. Wilde JT. HIV and HCV coinfection in haemophilia. Haemophilia.
2004;10(1):1–8.
8. Evatt BL. The tragic history of AIDS in the hemophilia population,
1982-1984. J Thromb Haemost. 2006;4(11):2295–301.
9. Grabarczyk P, Brojer E, Windyga J, lopaciuk S, Klukowska A, Mikulska
M. [GBV-C/HGV and TTV infection markers in Polish blood donors and
haemophilia patients]. Przegl Epidemiol. 2006;60(3):581–8. [PubMed:
17249183].
10. Langar H, Triki H, Gouider E, Bahri O, Djebbi A, Sadraoui A, et al.
[Blood-transmitted viral infections among haemophiliacs in Tunisia].
Transfus Clin Biol. 2005;12(4):301–5. doi: 10.1016/j.tracli.2005.07.001.
[PubMed: 16099190].
11. Franchini M, Mannucci PM. Past, present and future of hemophilia: a
narrative review. Orphanet J Rare Dis. 2012;7:24. doi: 10.1186/1750-1172-724. [PubMed: 22551339].
12. Srivastava A, Brewer AK, Mauser-Bunschoten EP, Key NS, Kitchen
S, Llinas A, et al. Guidelines for the management of hemophilia.
Haemophilia. 2013;19(1):e1–e47.
13. Windyga J, Lopaciuk S, Stefanska E, Juszynski A, Wozniak D, Strzelecki
O, et al. Haemophilia in poland. Haemophilia. 2006;12(1):52–7.
14. White G2, Rosendaal F, Aledort LM, Lusher JM, Rothschild C, Ingerslev J, et al. Definitions in hemophilia. Recommendation of the scientific subcommittee on factor VIII and factor IX of the scientific and
standardization committee of the International Society on Thrombosis and Haemostasis. Thromb Haemost. 2001;85(3):560. [PubMed:
11307831].
15. Magdzik WW. Hepatitis B epidemiology in Poland, Central and Eastern Europe and the newly independent states. Vaccine. 2000;18 Suppl
1:S13–6. [PubMed: 10683536].
16. Flisiak R, Halota W, Horban A, Juszczyk J, Pawlowska M, Simon K.
Prevalence and risk factors of HCV infection in Poland. Eur J Gastroenterol Hepatol. 2011;23(12):1213–7. doi: 10.1097/MEG.0b013e32834d173c.
[PubMed: 22002000].
17. Godzik P, Kolakowska A, Madalinski K, Stepien M, Zielinski A,
Goralewska A, et al. [Prevalence of anti-HCV antibodies among adults
in Poland–results of cross-sectional study in general population].
Przegl Epidemiol. 2012;66(4):575–80. [PubMed: 23484383].
18. Bielawski K, Wlasiuk M, Truskolawska M, Falkiewicz B. HCV infection
in Poland. Arch Med Res. 2000;31(5):532–5.
19. Grabarczyk P, Kopacz A, Sulkowska E, Kubicka-Russel D, Mikulska
M, Brojer E, et al. Blood donors screening for blood born viruses in
Poland. Przegl Epidemiol. 2015;69(3):473–7. [PubMed: 26519842] 591-5.
20. Khan MM, Tait RC, Kerr R, Ludlam CA, Lowe GD, Murray W, et al. Hepatitis C infection and outcomes in the Scottish haemophilia population. Haemophilia. 2013;19(6):870–5. doi: 10.1111/hae.12218. [PubMed:
23786361].
21. Taherkhani R. Epidemiology of hepatitis C virus in Iran. World J Gastroenterol. 2015;21(38):10790. doi: 10.3748/wjg.v21.i38.10790.

Hepat Mon. 2016; 16(9):e35658.

Kucharska M et al.

22. Hough C, Lillicrap D. Gene therapy for hemophilia: an imperative
to succeed. J Thromb Haemost. 2005;3(6):1195–205. doi: 10.1111/j.15387836.2005.01401.x. [PubMed: 15946210].
23. Alavian SM, Aalaei-Andabili SH. Lack of Knowledge About Hepatitis
C Infection Rates Among Patients With Inherited Coagulation Disorders in Countries Under the Eastern Mediterranean Region Office
of WHO (EMRO): A Meta-Analysis. Hepat Mon. 2012;12(4):244–52. doi:
10.5812/hepatmon.844. [PubMed: 22690231].
24. Brojer E. Implementation of donor screening for infectious agents
transmitted by blood by nucleic acid technology in Poland. Vox Sang.
2005;89(4):267–8. doi: 10.1111/j.1423-0410.2005.00696.x. [PubMed:
16262764].
25. Grabarczyk P. Safety of blood in terms of virological tests. Acta Haematol Pol. 2013;44:3294–300.
26. Lee C, Dusheiko G. The natural history and antiviral treatment of
hepatitis C in haemophilia. Haemophilia. 2002;8(3):322–9. [PubMed:
12010429].
27. Simanis R, Lejniece S, Sochnevs A, Eglite J, Chernevska G, Kovalova Z,
et al. Natural clearance of hepatitis C virus in hemophilia patients.
Medicina (Kaunas). 2008;44(1):15–21. [PubMed: 18277084].
28. Panasiuk A, Flisiak R, Mozer-Lisewska I, Adamek A, Tyczyno M, Halota
W, et al. Distribution of HCV genotypes in Poland. Przegl Epidemiol.
2013;67(1):11–6. [PubMed: 23745369] 99-103.
29. Assarehzadegan MA, Ghafourian Boroujerdnia M, Zandian K. Prevalence of hepatitis B and C infections and HCV genotypes among
haemophilia patients in ahvaz, southwest iran. Iran Red Crescent Med
J. 2012;14(8):470–4. [PubMed: 23105982].
30. Zhubi B, Mekaj Y, Baruti Z, Bunjaku I, Belegu M. Transfusiontransmitted infections in haemophilia patients. Bosn J Basic Med Sci.
2009;9(4):271–7. [PubMed: 20001991].
31. El-Faramawy AA, El-Rashidy OF, Tawfik PH, Hussein GH. Transfusion
transmitted hepatitis: where do we stand now? A one center study
in upper egypt. Hepat Mon. 2012;12(4):286–91. doi: 10.5812/hepat-

Hepat Mon. 2016; 16(9):e35658.

mon.852. [PubMed: 22690237].
32. Lok AS, McMahon BJ, Practice Guidelines Committee AAFTSOLD. Chronic hepatitis B. Hepatology. 2001;34(6):1225–41. doi:
10.1053/jhep.2001.29401. [PubMed: 11732013].
33. Sharma SK, Saini N, Chwla Y. Hepatitis B virus: inactive carriers. Virol
J. 2005;2(1):1.
34. Bura M, Bura A, Adamek A, Michalak M, Marszalek A, Hryckiewicz K, et
al. Seroprevalence of hepatitis A virus antibodies (anti-HAV) in adult
inhabitants of Wielkopolska region, Poland–the role of simple demographic factors. Ann Agric Environ Med. 2012;19(4):738–41. [PubMed:
23311799].
35. Pachnia D, Polz-Gruszka D, Macielag P, Polz-Dacewicz M. Prevalence of
hepatitis A virus antibodies in Central-Eastern Poland–a comparative
study (1990-2012). Curr Issues Pharm Med Sci. 2014;27(1):17–9.
36. Ryszkowska A, Gladysz A, Inglot M, Molin I. [Prevalence of anti-HAV antibodies in selected groups of children]. Przegl Epidemiol. 2000;54(34):375–83. [PubMed: 11349601].
37. Pramoolsinsap C, Poovorawan Y, Hirsch P, Busagorn N, Attamasirikul
K. Acute, hepatitis-A super-infection in HBV carriers, or chronic liver
disease related to HBV or HCV. Ann Trop Med Parasitol. 1999;93(7):745–
51. [PubMed: 10715703].
38. Lee CA. The natural history of HIV disease in haemophilia. Blood Rev.
1998;12(3):135–44. [PubMed: 9745883].
39. McVerry BA, Ross MG, Knowles WA, Voke J. Viral exposure and abnormal liver function in haemophilia. J Clin Pathol. 1979;32(4):377–81.
[PubMed: 221550].
40. Enck RE, Betts RF, Brown MR, Miller G. Viral serology (hepatitis B
virus, cytomegalovirus, Epstein-Barr virus) and abnormal liver function tests in transfused patients with hereditary hemorrhagic diseases. Transfusion. 1979;19(1):32–8. [PubMed: 219564].
41. Gessain A, Cassar O. Epidemiological Aspects and World Distribution of HTLV-1 Infection. Front Microbiol. 2012;3:388. doi:
10.3389/fmicb.2012.00388. [PubMed: 23162541].

7

