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Introduction: Transfusion-transmitted infections (TTIs) continue to be a ma-
jor challenge among hemophilia patients. This study was conducted to in-
vestigate the prevalence of TTls including hepatitis B virus (HBV), hepatitis
C virus (HCV), human immunodeficiency virus (HIV) and syphilis in patients
with hemophilia who received surgical treatment due to bone or joint le-
sions in the Department of Orthopedics.

Material and methods: The present study was conducted from July 1996 to
November 2016 in Beijing, China. A total of 189 patients who underwent or-
thopedic procedures were enrolled. Blood samples were obtained from the pa-
tients and were tested for hepatitis B surface antigen (HBsAg), hepatitis C vi-
rus antibody (HCV Ab) and human immunodeficiency virus antibody (HIV Ab).
Results: Among 189 hemophilia patients included in the study, 54 (28.6%)
tested positive for TTI. Seroprevalence for HBsAg was found in 8 (4.2%) cas-
es, HCV Ab in 48 (25.4%) cases, HIV Ab in 2 (1.1%) cases, and syphilis in
1 (0.5%) case. No statistically significant difference in the numbers of pa-
tients with positive HCV Ab was seen between hemophilia A (26.0%) and B
(20.0%) (p = 0.786). The seroprevalence of HCV Ab (12.1%) in 66 hemophil-
ia patients diagnosed after 1995 was significantly lower than that (32.5%)
among hemophilia patients diagnosed before or in 1995 (p = 0.003).
Conclusions: Though few patients have become positive for HBsAg and HIV
Ab, HCV is still the major virus of concern for hemophiliacs who have un-
dergone orthopedic procedures. Hepatitis B vaccination should be given to
the high-risk population including hemophilia patients as soon as possible.
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Introduction

Hemophilia is an X-linked recessive, inherited bleeding disorder arising
from a deficiency of coagulation factor VIl in hemophilia A (HA) or factor
IX in hemophilia B (HB) [1]. The prevalence of hemophilia A is estimated to
be 1 in 5000-10 000 males [2], while hemophilia B affects approximately
one in 25 000-30 000 males [3]. According to the degree of deficiency of
the clotting factor, patients are classified as having mild, moderate or se-
vere hemopbhilia [4]. The bleeding episodes of hemophilia are treated with
replacement therapy including fresh frozen plasma (FFP), cryoprecipitate
and blood-derived and/or recombinant factors. However, multiple blood
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transfusions and replacement therapy have been
linked to a high risk of transfusion-transmitted
infections (TTls), especially viral infections such
as hepatitis B virus (HBV), hepatitis C virus (HCV),
human immunodeficiency virus (HIV) and syphilis
[5-8]. The problem of TTls is more serious in the
developing countries due to the lack of a strict re-
gime for the screening of blood and its components
prior to transfusion. Clotting factor concentrate is
the preferred treatment option. In China, the ma-
jority of hemophilia patients do not always have
recombinant or highly purified plasma-derived fac-
tor concentrates for prophylaxis and management
of bleeding disorders due to their high cost, and
for them blood transfusion with FFP or cryoprecip-
itate or even allogeneic blood transfusion remains
the mainstay of management. Thus the chances of
getting any of these viral infections increase with
the number of blood transfusions.

Patients with hemophilia tend to present with
recurrent bleeding of varying severity that occurs
spontaneously or post-traumatically into joints,
muscles or organs [9]. Hemarthrosis is considered
the most common clinical manifestation of the
disease, which can lead to hemophilic arthropa-
thy, mainly affecting the elbow, knee and ankle
[10]. Hemarthrosis results in progressive degra-
dation of articular cartilage that can lead to per-
manently deformed and crippled joints [11]. This
is associated with significant disability and im-
pairment of quality of life. Hemophilia has been
considered to be a relative contraindication to
surgical treatment. However, with factor replace-
ment therapy, most surgical and invasive proce-
dures, including major orthopedic procedures with
restoration of joint function, could be performed
safely in patients with hemophilia since 1998 in
our ward. Main concerns about TTls in hemophil-
ia patients requiring surgery not only include the
significantly higher operational risks compared
with other patients, but also the potential occupa-
tional exposures of the health care professionals,
especially to HIV infection. To our best knowledge,
there have been no reports about the prevalence
rates of TTls among such a special population.

The aim of this study was to investigate the
prevalence of TTls including HBV, HCV, HIV and
syphilis in patients with hemophilia who received
surgical treatment due to bone or joint lesions
in the Department of Orthopedics, Peking Union
Medical College Hospital (PUMCH).

Material and methods

Patients

The present study was conducted from July
1996 to November 2016 in the Department of
Orthopedics, PUMCH, Beijing, China. The inves-

tigation was carried out in accordance with the
Declaration of Helsinki for human research, and
the protocol was approved by the Ethics Com-
mittee of PUMCH. Informed consent forms prior
to enrolling in the study were obtained from all
adult participants, parents, or legal guardians. All
patients with hemophilia who underwent elective
procedures including joint arthroplasty, joint fu-
sion, open reduction and internal fixation (ORIF),
soft tissue release or hemophilic pseudotumor re-
section were included.

The clinical data collected included age, sex,
family history, type of coagulation disorder in he-
mophilia patients, types of blood products used
in the treatment of hemophilia (whole blood, FFR
cryoprecipitate and clotting factor concentrate),
units of blood products transfused, types of sur-
gery and HBV vaccination status.

Laboratory assays

Blood specimens were collected from a total of
189 patients. Serum samples were separated from
the whole blood, aliquoted and stored at 70°C un-
til they were tested. All sera were screened for
hepatitis B surface antigen (HBs Ag), hepatitis C
virus antibody (HCV Ab) and human immunodefi-
ciency virus antibody (HIV Ab) with enzyme-linked
immunosorbent assay (ELISA) using a fully auto-
matic biochemical analyzer (Abbott Laboratories,
USA). Syphilis serology was tested with the rapid
plasma regain (RPR)-card (Hansheng Diagnostics).
All samples had been submitted to our center lab-
oratory, and the detection was manipulated ac-
cording to the instructions. Positive and negative
controls were set up.

Statistical analysis

All analysis was performed using SPSS (version
17) software. The collected data were presented
as mean + SD or number (percent). Data compar-
isons were performed using the y? with Fisher’s
exact test. A p-value of less than 0.05 was consid-
ered to be statistically significant.

Results

In the present study, 189 patients with hemo-
philia reporting a history of surgical interventions
due to bone or joint lesions were enrolled. These
patients have undergone 212 major orthope-
dic procedures including total knee arthroplasty
(TKA), total hip arthroplasty (THA), TKA plus THA,
hemophilic pseudotumor resection, ORIF, external
fixator operation, joint fusion and soft tissue re-
lease. One hundred sixty-nine (89.4%) patients
suffered from hemophilia A, and 20 (10.6%) pa-
tients had hemophilia B. All patients were male,
and the mean age of the study population was
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Table 1. Replacement therapy given to patients

Types Number of patients Number of units transfused
Whole blood 72 996

FFP 171 4778
Cryoprecipitate 92 3368

PCC 23 414

Factor VIII concentrate 169 2835 (vials)

FFP — fresh frozen plasma, PCC — prothrombin complex concentrate.

23.2 +17.51 years (range: 9-68 years). Thirty-one
(16.4%) patients had moderate hemophilia (factor
level: 1-5%), and 158 (83.6%) patients had severe
hemophilia (< 1% factor level). Sixty-six patients
were diagnosed with hemophilia after 1995, in
which 12 patients were born after 1995. Replace-
ment therapy given to patients is shown in Table I.
The majority of patients were treated with factor
VIl concentrates or prothrombin complex concen-
trate (PCC) and FFP (100% and 90.5%, respective-
ly) as replacement therapy.

Among 189 hemophilia patients included in
the study, 54 (28.6%) tested positive for TTI. Sero-
prevalence for HBsAg was found in 8 (4.2%) cases,
HCV Ab in 48 (25.4%) cases, HIV Ab in 2 (1.1%)
cases, and syphilis in 1 (0.5%) case. These two
(1.1%) HIV-infected patients were positive for HCV
Ab as well. The patient with positive serology for
syphilis (0.53%) was also positive for HCV Ab, and
serologic evidence for both HBV and HCV infection
was observed in 2 (1.1%) patients. One hundred
and sixty-one subjects were vaccinated against
HBV during their lifetime.

We found HCV Ab positive in 44 (26.0%) pa-
tients with hemophilia A and 4 (20.0%) patients
with hemophilia B. No statistically significant
difference in the numbers of patients with posi-
tive HCV Ab was seen between the two types of
hemophilia (p = 0.786). Out of 66 patients with
hemophilia diagnosed after 1995, 8 (12.1%) are
HCV Ab positive, while 40/123 (32.5%) diagnosed
before or in 1995 are HCV Ab positive. The preva-
lence of anti-HCV seropositivity was significantly
higher among the hemophilia patients who were
diagnosed before or in 1995 (p = 0.003).

Discussion

According to the Annual Global Survey 2015
published by the World Federation of Hemophilia,
China ranked third in the world after the United
States and India, having the largest number of he-
mophilia cases. Currently in China, there are about
13 624 patients with hemophilia at a prevalence
of 1.0 per 100,000 population [12]. Surgery may
be needed for associated complications of hemo-
philia, such as severe arthropathy with fixed flex-

ion and other deformities of knees, ankles, and el-
bows [13]. Since the concentrates of coagulation
factor VIII and IX became available, orthopedic
procedures have been performed more commonly.
However, for hemophilia patients receiving sur-
gical treatment, exposure to blood products was
even higher. TTls continue to be a serious problem
for the management of hemophilia patients in
developing countries. This study showed the se-
roprevalence of TTls including HBV, HCV, HIV and
syphilis among hemophilia patients who under-
went orthopedic procedures. We found that the
seroprevalence in this special population is 54 out
of 189 (28.6%). The factors associated with TTls
mainly include prevalence of these infections in
the general population, a poorly organized system
of blood screening and transfusion, and low sensi-
tivity of pathogen-testing technologies [14].

HCV remains a major infection of concern in
hemophilia patients, which can progress to chron-
ic hepatitis, liver cirrhosis, and hepatocellular
carcinoma [15]. As there is currently no effective
vaccine available to prevent hepatitis C, epidemio-
logical surveillance for HCV is critical. In this study,
the prevalence of positive HCV Ab among 189 he-
mophilia patients was reported to be 25.4%. FFP
was used in 90.48% of cases, cryoprecipitate in
48.68% and whole blood in 38.10%. The route of
HCV transmission is therefore highly likely to be
transfusion related. Evidence indicated that se-
ropositivity for HCV was significantly associated
with a longer history of blood transfusion [16]. In
China, HCV Ab in donor blood was detected of-
ficially in 1993; thus some hemophilia patients
might be infected with HCV from transfused blood
or blood products without anti-HCV screening.
Also, the major method to screen blood donations
for anti-HCV antibodies is ELISA, which cannot ex-
clude a potentially infectious window period do-
nation. Among all blood donors in mainland China
from 1990 to 2010, prevalence of HCV has been
reported to be 8.68% [17]. The prevalence rate
seems to be high among our blood donors. In gen-
eral, a high prevalence of HCV in the blood donors
was associated with a high prevalence among
multi-transfused patients.
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Our study also found that the seroprevalence
of anti-HCV antibodies (12.1%) in 66 hemophilia
patients diagnosed after 1995 was significantly
lower than that (32.5%) among hemophilia pa-
tients diagnosed before or in 1995 (p = 0.003).
It might be related to the more stringent man-
agement of blood products after 1995, when the
Ministry of Health stipulated a conversion from
manual to automated plasma collection that helps
reduce cross-contamination risks. It may also be
associated with strict screening of blood donors,
elimination of blood donors with positive HCV-Ab
and application of lyophilized human coagulation
factor VIII preparations.

In this study, HBsAg positivity, a marker of
active HBV infection, was reported to be 4.2%
among 189 hemophilia patients, which is lower
than that of HCV infection. The low prevalence
in our patients might be due to mandatory HBV
screening in blood donors and the introduction of
the HBV vaccination program in 1992. However,
performing a highly sensitive HBsAg test does not
eliminate the risk of hepatitis B transmission. This
may be attributed to occult HBV infection, the in-
ability to detect HBsAg using ELISA techniques in
the window phase or other transmission routes,
such as healthcare-associated infections. In our
study, all participants had a history of surgical pro-
cedures. As shown in an epidemiological serosur-
vey of hepatitis B in 2006, a prevalence of 7.18%
was reported [18]. This prevalence rate is higher
than that among the hemophiliacs in our study. It
might be related to the vaccination against HBV
for newborns and the high-risk population such as
hemophilia patients, and mandatory HCV screen-
ing for blood donors. The majority of our patients
(85.2%) were vaccinated against HBV, and all of
them were seronegative for HBsAg. It seems that
hepatitis B vaccination in patients with hemophil-
ia to decrease HBV prevalence was successful.

HIV accelerates fibrosis progression among
HCV-infected patients. HCV/HIV co-infected pa-
tients exhibit more rapid progression of liver dis-
ease than HCV mono-infected patients [19]. In
our study, only two (1.1%) HCV/HIV co-infected
patients were detected. As shown in official sta-
tistics from the United Nations Program on HIV/
AIDS (UNAIDS), HIV/AIDS prevalence in China was
reported to be 0.037% of the total population at
the end of 2014 [20]. HIV infection is not a signif-
icant problem in the Chinese population of hemo-
philia patients due to the relatively low prevalence
of HIV in the general population and HIV screening
for all blood donations since 1998. In the study,
only 1 (0.53%) hemophilia patient was positive for
syphilis. Transfusion-transmitted syphilis does not
represent a major hazard of modern blood trans-
fusion therapy.

So far, many studies have been conducted to
investigate the prevalence of viral infections in he-
mophilic patients worldwide. The reported preva-
lence of infections varied in different geographical
regions. The rate of HCV seropositivity among Ira-
nian hemophiliacs was in a wide range between
8.57% and 98% [7, 21-26]. The lowest rate was
in West Azerbaijan (8.57%) [21] and the highest
in Isfahan (98%) [22]. HCV infection in Birjand of
Iran (20%) was similar to our rate [23]. In Iran, the
prevalence of HBsAg shows low levels from 0% to
2% lower than our finding [7, 21-25], and HIV in-
fection ranges from 0% to 4.7% [21, 23-26]. The
reported prevalence of HIV in Hamedan Province
of Iran (1.1%) was similar to our results [24]. The
difference observed in hemophiliacs from differ-
ent cities in Iran may be due to selection methods
and laboratory methods.

The prevalence of infections in different coun-
tries was also varied. In Western India, Mittal
et al. found that 10 (12.5%) were infected with
TTI among 80 multiply transfused hemophilia pa-
tients. Seroreactivity for HCV was seen in 7.5% of
cases and HBV in 5%. No patient was found reac-
tive for HIV and syphilis [27]. A study conducted
among 173 multitransfused male hemophiliacs in
Karachi, Pakistan by Borhany et al. showed that
51.4% were seropositive for HCV, 1.73% for HBV
and none of them for HIV Ab [28]. In a cross sec-
tional study during 2002-2003 on multi-trans-
fused patients in Honduras conducted by Vinelli
and Lorenzana, 1.6% of hemophilia patients were
positive for HBsAg and 26.9% for HCV Ab [29].

In conclusion, though few patients have be-
come positive for HBsAg and HIV Ab, HCV is still
the major virus of concern for hemophiliacs who
have undergone orthopedic surgery. The strate-
gies to reduce the risk of acquiring TTls appear to
be successful. Hepatitis B vaccination should be
given to the high-risk population including hemo-
philia patients as soon as possible.

Conflict of interest

The authors declare no conflict of interest.

References

1. Bolton-Maggs PH, Pasi KJ. Haemophilias A and B. Lancet
2003; 361: 1801-9.

2. Stonebraker JS, Bolton-Maggs PH, Soucie JM, Walker |,
Brooker M. A study of variations in the reported hae-
mophilia A prevalence around the world. Haemophilia
2010; 16: 20-32.

3. Stonebraker JS, Bolton-Maggs PH, Michael Soucie J,
Walker I, Brooker M. A study of variations in the report-
ed haemophilia B prevalence around the world. Haemo-
philia 2012; 18: e91-4.

4. Fischer K, Van Den Berg M. Prophylaxis for severe hae-
mophilia: clinical and economical issues. Haemophilia
2003; 9: 376-81.

Arch Med Sci 2, February / 2020

311



Hui-Ming Peng, Long-Chao Wang, Ji-Liang Zhai, Xi-Sheng Weng, Bin Fen, Wei Wang

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

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 Oswal-
do Cruz 2002; 97: 643-4.

. Al-Kubaisy WA, Al-Naib KT, Habib MA. Prevalence of

HCV/HIV co-infection among haemophilia patients in
Baghdad. East Mediterr Health J 2006; 12: 264-9.

. Assarehzadegan MA, Ghafourian Boroujerdnia M, Zan-

dian 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: 470-4.

. Kucharska M, Inglot M, Szymczak A, et al. Co-infection

of the hepatitis C virus with other blood-borne and hep-
atotropic viruses among hemophilia patients in Poland.
Hepat Mon 2016; 16: €35658.

. Mannucci PM, Tuddenham EG. The hemopbhilias-from roy-

al genes to gene therapy. N Engl) Med 2001; 344: 1773-9.
Chapin J, Bamme J, Hsu F, Christos B DeSancho M. Out-
comes in patients with hemophilia and von Willebrand
disease undergoing invasive or surgical procedures. Clin
Appl Thromb Hemost 2017; 23: 148-54.

Roosendaal G, Lafeber FP. Pathogenesis of haemophilic
arthropathy. Haemophilia 2006; 12 Suppl 3: 117-21.
World Federation of Hemophilia. Report on the Annual
GlobalSurvey2015.Montréal,Canada,2016.Availableon-
line: https://www1.wfh.org/publication/files/pdf-1669.
pdf [accessed on: 09.04.2017].

Kowalczyk B, Felus J. Arthrogryposis: an update on clin-
ical aspects, etiology, and treatment strategies. Arch
Med Sci 2016; 12: 10-24.

Marcucci C, Madjdpour C, Spahn DR. Allogeneic blood
transfusions: benefit, risks and clinical indications in
countries with a low or high human development index.
Br Med Bull 2004; 70: 15-28.

Sy T, Jamal MM. Epidemiology of hepatitis C virus (HCV)
infection. Int ) Med Sci 2006; 3: 41-6.

Yazdani MR, Kassaian N, Ataei B, Nokhodian Z, Adibi P.
Hepatitis C virus infection in patients with hemophilia in
Isfahan, Iran. Int J Prev Med 2012; 3 (Suppl 1): $89-93.
Gao X, Cui Q, Shi X, et al. Prevalence and trend of hep-
atitis C virus infection among blood donors in Chinese
mainland: a systematic review and meta-analysis. BMC
Infect Dis 2011; 11: 88.

Liang X, Bi S, Yang W, et al. Epidemiological serosurvey
of hepatitis B in China: declining HBV prevalence due to
hepatitis B vaccination. Vaccine 2009; 27: 6550-7.
Quintana M, del Amo J, Barrasa A, et al. Progression of
HIV infection and mortality by hepatitis C infection in
patients with haemophilia over 20 years. Haemophilia
2003; 9: 605-12.

National Health and Family Planning Commission of the
People’s Republic of China. 2015 China AIDS Response
Progress Report 2015.

Valizadeh N, Nateghi S, Noroozi M, Hejazi S, Aghane-
zhad F, Ali AA. Seroprevalence of hepatitis C, hepatitis B
and HIV viruses in hemophiliacs born 1985-2010 in
west Azarbaijan of Iran. Asian J Transfus Sci 2013; 7:
55-8.

Kalantari H, Mirzabaghi A, Akbari M, Shahshahan Z.
Prevalence of hepatitis C virus, hepatitis B virus, human
immunodeficiency virus and related risk factors among
hemophilia and thalassemia patients in Iran. Iran J Clin
Infect Dis 2011; 6: 82-4.

Ziaee M, Namaei MH, Azarkar G. The prevalence of
HTLV-1 and its Co-Infection with HCV, HBV and HIV in
hemophilic patients. Pak J Med Sci 2015; 31: 1246-9.

24.

25.

26.

27.

28.

29.

Esfahani H, Bazmamoun H. The prevalence of blood-
borne viral infection (HBV, HCV, HIV) among hemophil-
ia patients in Hamedan province of Iran. IJBC 2014; 6:
209-11.

Alavian SM, Ardeshiri A, Hajarizadeh B. Prevalence of
HCV, HBV, HIV infections among hemophiliacs. Hakim
2003; 6: 45-51.

Toosi MN, Lak M, Karimi K, et al. Seroprevalence of hu-
man immunodificiency virus (HIV) and hepatitis C infec-
tion in hemophilic patients in Iran. Iran J Pathol 2008;
3:119-24.

Mittal M, Zaman S, Bhatnagar N, Gajjar M. Transfusion
transmitted infections in patients with hemophilia:
a study from a Tertiary Care Hospital in Western India.
Internet J Infect Dis 2013; 12: 1-5.

Borhany M, Shamsi T, Boota S, et al. Transfusion trans-
mitted infections in patients with hemophilia of Kara-
chi, Pakistan. Clin Appl Thromb Hemost 2011; 17: 651-5.
Vinelli E, Lorenzana |. Transfusion-transmitted infec-
tions inmulti-transfused patients in Honduras. J Clin
Virol 2005; 34 Suppl 2: S53-60.

312

Arch Med Sci 2, February / 2020


https://www.ncbi.nlm.nih.gov/pubmed/?term=Assarehzadegan MA%5BAuthor%5D&cauthor=true&cauthor_uid=23105982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghafourian Boroujerdnia M%5BAuthor%5D&cauthor=true&cauthor_uid=23105982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zandian K%5BAuthor%5D&cauthor=true&cauthor_uid=23105982
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zandian K%5BAuthor%5D&cauthor=true&cauthor_uid=23105982
https://www1.wfh.org/publication/files/pdf-1669.pdf
https://www1.wfh.org/publication/files/pdf-1669.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quintana M%5BAuthor%5D&cauthor=true&cauthor_uid=14511302
https://www.ncbi.nlm.nih.gov/pubmed/?term=del Amo J%5BAuthor%5D&cauthor=true&cauthor_uid=14511302
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barrasa A%5BAuthor%5D&cauthor=true&cauthor_uid=14511302

	OLE_LINK2
	OLE_LINK1
	_GoBack

