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Clinical and epidemiological profile of blood donors with positive

serology for viral hepatitis in southern Brazil

Perfil clinico e epidemiolédgico de doadores de sangue com sorologias positivas para hepatites

virais no sul do Brasil
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Marcos da Rocha Zaccaron? and Janaina Luz Narciso-Schiavon'

ABSTRACT

Introduction: Positive serological tests for hepatitis viruses B and C at blood banks are an
important reason for blood deferral. Additionally, high residual risk for transfusing hepatitis-
contaminated blood has been estimated in southern Brazil. This study aimed to identify risk
factors for positive serological tests for viral hepatitis (VH) in blood donors (BD). Methods: A
case-control study included consecutive BD with positive serology for VH, between 2008 and
2009. Cases and controls (BD with negative serology for VH) were paired 1:1 by sexand donation
date. Assessment of clinical and epidemiological characteristics related to viral hepatitis was
conducted. Results: Among 1,282 blood donors (641 cases and 641 controls), those with positive
serology for viral hepatitis had higher mean age (p<0.001); higher proportion of replacement
donation (p<0.001); first donation (p<0.001); and interviewer deferment (p=0.037), compared
to controls. Furthermore, donors with positive tests were less regular donors (p<0.001), had less
previous history of rejection (p=0.003) and showed lower hematocrit median before donation
(p=0.019). Multivariate analysis demonstrated that age (OR=1.056, 95%CI 1.042-1.069,
p<0.001), replacement donation (OR=1.54S, 95%CI 1.171-2.038, p=0.002) and first donation
(OR=9.931, 95%CI 7.486-13.173, p<0.001) were independently associated with positivity of
serological tests for viral hepatitis. Conclusions: Specific characteristics of blood donors were
associated with positive serology for viral hepatitis. These peculiarities should be taken into
account when assessing candidates for blood donation.
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RESUMO

Introdugao: Testes soroldgicos positivos para os virus de hepatites B e C nos bancos de sangue
sao importante causa de descarte de bolsas de sangue. Além disso, estima-se um alto risco residual
de transfundir sangue contaminado com virus de hepatite no sul do Brasil. Este estudo objetiva
identificar fatores de risco para sorologias positivas para hepatites virais (HV) em doadores de
sangue (DS). Métodos: Estudo caso-controle que incluiu, consecutivamente, DS com sorologias
positivas para HV entre 2008 e 2009. Casos e controles (DS com sorologias negativas para
HV) foram pareados 1:1 de acordo com género e data da doagdo. Resultados: Entre 1.282
doadores de sangue incluidos (641 casos e 641 controles), aqueles positivos para HV, quando
comparados aos controles, apresentaram maior média de idade (p<0,001), maior proporgio
de doagdes direcionadas (p<0,001), primeira doagao (p<0,001) e recusa pelo entrevistador
(p=0,037). Outrossim, doadores positivos eram, com menos frequéncia, doadores regulares
de sangue (p<0,001), apresentavam menos histéria prévia de rejeicio na doagao (p=0,003)
e evidenciaram menor mediana de hematdcrito (p=0,019). Anélise multivariada demonstrou
queidade (OR=1,056; 1C95% 1,042-1,069; p<0,001), doagao direcionada (OR=1,545; IC95%
1,171-2,038; p=0,002) e primeira doagao (OR=9,931; IC95% 7,486-13,173; p<0,001) foram
independentemente associadas a testes positivos para HV. Concluses: Caracteristicas especificas
de DS foram associadas com sorologias positivas para HV. Estas peculiaridades devem ser levadas
em consideragao na avaliagao de candidatos a doagio de sangue.

Palavras-chaves: Doadores de sangue. HBsAg. Anti-HBc. Anti-HCV.
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INTRODUCTION

Chronic viral hepatitis B and hepatitis C are
currently disseminated worldwide, with about
350 million infected and 170 million carriers,
respectively"?. Although hepatitis B has other
forms of transmission, such as sexual and vertical
transmission, both have efficient parenteral
transmission in common, especially by blood
transfusion and due to intravenous drug use'?.

The first reports of hepatitis following a blood
transfusion occurred in 19437, but only in 19685 the
Australia antigen was related to post-transfusion
hepatitis in blood recipients*. In 1971, a detection
test for hepatitis B surface antigen (HBsAg) was
introduced for screening of blood donors® and after
1986, alanine aminotransferase (ALT) and hepatitis
B core antigen (anti-HBc) tests were included in
several countries in the routine testing of donors®.
Following these measures, posttransfusion hepatitis
rates decreased dramatically to 2% to 3%*. With
the identification of hepatitis C virus (HCV)’,
studies showed that this agent was responsible for
90% of parenterally acquired hepatitis and at least
50% of sporadic non-A, non-B hepatitis*®. Since
the implementation of blood donor screening
for anti-HCV, in the early 1990s, the incidence of
posttransfusion hepatitis Chas diminished markedly’.

Despite blood donor screening performed
through interviews by health professionals, the
prevalence of positive serology for hepatitis B and
hepatitis C viruses varies depending on the region
studied. In England, the prevalence of viral hepatitis
infection in blood donors is low and decreasing:
0.39:100,000 donations for hepatitis B virus (HBV)
and 0.17:100,000 donations for HCV'. These rates
are much lower than those reported in the United
States (1:63,000 HBV; 1:103,000 HCV) and France
(1:112,000 HBV; 1:217,000 HCV) 2, In Brazil, the
prevalence rates of viral hepatitis in blood banks is
not negligible: 0.3%-1.5% forHBsAg, 3.7%-11.1%
for anti-HBc and 0.9%-2.6% for anti-HCV'*'*. In
southern Brazil, the residual risk for transfusing
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HBsAg contaminated blood decreased almost three-fold during the
decade from 1990 to 2000, but a more recent study shows that it
still remains very high, at 1:2,077, with a corresponding incidence of
3:1,000 person/year. Similarly, although residual risk for hepatitis C was
reduced by more than 30-fold in the late 1990s, compared with earlier
periods, the risk of 1:13,721 and corresponding incidence 0f 0.5:1,000
person/year are still very high compared to developed countries®. In
fact, up to 40% of blood donors with anti-HCV reactive serology have
a history of previous parenteral exposure'®, which suggests that many
donors omit information in the initial screening.

Due to the high prevalence rate of viral hepatitis in Brazil and the
noteworthy risk of acquiring viral hepatitis following the transfusion of
blood products, this study aimed to identify clinical characteristics of blood
donors in a blood center in the southern region of Brazil, with positive
tests for viral hepatitis, and compare these to individuals with negative
serology in order to contribute to the blood bank screening process.

METHODS

Patients
This cross-sectional study was conducted at the Hematology and
Hemotherapy Centre of Santa Catarina (HEMOSC), Criciuma, SC,
southern Brazil. Criciuma is an industrial centre with about 190,000
inhabitants and is located in the southern State of Santa Catarina.
Consecutive blood donors with positive serology for viral hepatitis who
donated blood between January 2008 and December 2009 were included.
Individuals with incomplete data were excluded. When a blood donor
presented repeated donations, only the first donation was included.
Individuals with positive or indeterminate serology were paired with
individuals with negative serology according to sex and donation date.
Methods
Demographics, laboratory and other clinical variables were
extracted from blood bank records. Patients were evaluated
according to positive serological tests for viral hepatitis. Positive
serology for viral hepatitis was defined as follows: HBsAg positive
orindeterminate, anti-HBc reactive or indeterminate and anti-HCV
reactive or indeterminate.

Assessment of clinical and epidemiological variables included: age
(in years); sex; marital status (married/stable union, single, separated,
divorced, widowed); ethnicity (white or nonwhite skin color); education
(inyears); alcoholism, defined as daily intake of alcohol exceeding 30g for
men and 20g for women; previous exposure to acupuncture; homosexual
relationships; previous use of injectable drugs; type of donation,
spontaneous or replacement; first donation; regular donation, at least
twice a year; previous deferral; test-seeking donation, where the blood
donor declares their intention to perform blood tests (viral hepatitis,
HIV or other); interviewer deferment, decision by the interviewer
refusing the donated blood; donor self-exclusion, the donor’s decision
following the interview; body mass index, defined as weight/height?;
systemic hypertension, defined as systolic blood pressure >140mmHg
and/or diastolic blood pressure > 90mmHg; capillary hematocrit,
obtained by finger prick; and simultaneous HIV-positive test results.

Statistical analysis

Continuous variables were compared using the Student t test or
the Mann-Whitney U test when appropriate. Categorical variables
were compared using the > test or Fisher exact test. A p value of
less than 0.05 was considered statistically significant. Bivariate and
regression analysis were used to identify variables independently
associated with the presence of positive serology for viral hepatitis.
All tests were two-tailed and performed using the Statistical Package
for Social Science software, version 15.0 (SPSS, Chicago, IL, USA).

Ethical considerations

The study protocol conformed to the ethical guidelines of the
revised Helsinki Declaration (2000) and was approved by the local
Research Ethics Committee, under no. 09.410.4.01.11L.

RESULTS

From January 2008 to December2009, 32,000 individuals
donated blood at the HEMOSC. Among these, 693 individuals
fulfilling the entry criteria were considered eligible. After excluding 52
patients with insufficient clinical data and/or repeated donations, 641
blood donors with positive serology for viral hepatitis were included
in the analysis (Figure 1). As determined, 641 blood donors with
negative serology were paired according to sex and date of donation

693 donors with positive
serology
Excluded for insufficient data
and/or repeated donations
52
641 with positive . 641 negative
el ¢ | am o J
serology (cases) 1,282 included serology (controls)
| | | | | |
HBsAg® HBsAg® HBsAg® HBsAgS HBsAgO HBsAgO
anti-HBc® anti-HBc® anti-HBcO anti-HBc® anti-HBc® anti-HBc©
anti-HCVE anti-HCV® anti-HCVE anti-HCVE anti-HCVE® anti-HCV®
46 (7.2%) 1(0.2%) 3(0.4%) 523 (81.6%) 7(1.1%) 61(9.5%)
HBsAg: surface antigen of hepatitis B virus, anti-HBc: antibody against core antigen of hepatitis B virus; anti-HCV: antibody to hepatitis
C virus; ®: positive/reactive/undetermined; ©: negative/not reactive.

FIGURE 1 - Flow diagram of the potential candidates for participation in the study and seropositivity for viral hepatitis.
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as controls, such that a total of 1,282
individuals were included in the study. Of
the 641 donors with positive serology, fifty
(7.8%) blood donors tested positive for
HBsAg, 577 (90%) blood donors tested
reactive for anti-HBc and 69 (10.8%)
tested reactive for anti-HCV.

Among the 1,282 individuals, the
mean age was 36.5 £ 11.0 years-old, 68%
were men, and 99% were white. Sixty-
six percent of blood donors were either

TABLE 1 - Distribution of clinical and epidemiological variables of 1,282 blood donors, according to the

positivity of serological tests for viral hepatitis, Criciuma, Brazil, 2008-2009.

Serological tests for viral hepatitis

married or had a stable union and 55% had

more than eight years of schooling.

When individuals with positive

serology for viral hepatitis were compared

with controls (Table 1), they presented

higher mean age (38.3+11.0vs34.7+10.7

years-old; p<0.001); higher proportion of

replacement donation (41.8% vs 27.1%;

p<0.001); first donation (69.5% vs 23.2%;
p<0.001); and interviewer deferment

(3.6% vs 1.7%; p=0.037). Donors with

positive tests for viral hepatitis were
seldom regular donors (3.6% vs 45.2%;

p<0.001), less frequently had more than

Total positive negative

Clinical variables n=1282 n=641 n=641 pt
Age (years)* 36.5+£11.0(37.0) 383+11.0(39.0) 347£10.7 (340)  <0.001
Male (%) 682 682 68.2 1,000
Caucasian (%) 99.2 99.1 99.4 0.525
Married/stable union (%) 65.6 68.1 63.2 0.065
Education > 8 years (%) 54.7 44.8 64.4 <0.001
Alcohol abuse (%) 0.9 0.9 0.8 0.762
Acupuncture (%) 0.2 0.3 0.2 0.625
Homosexual intercourse (%) 0.5 0.8 0.3 0.452
VD (%) 1.0 1.4 0.6 0.163
Replacement donation (%) 34.5 41.8 27.1 <0.001
First donation (%) 46.4 69.5 232 <0.001
Regular donation (%) 24.4 3.6 452 <0.001
Previous deferral (%) 13.0 10.2 15.8 0.003
Partner blood donor (%) 1.5 1.1 1.9 0.249
Test seeking (%) 0.4 0.6 0.2 0.218
Advice for deferral (%) 2.7 3.6 1.7 0.037
Donor self-exclusion (%) 0.5 0.9 0.2 0.124
Pre-donation Ht (%)* 426134 (42.0) 42.5+3.1(420)  42.8%3.6(430) 0019
Anti-HIV @ (%) 0.5 0.8 02 0218

eight years of schooling (44.8% vs 64.4%,
p<0.001), had a history of previous refusal
(10.2% vs 15.8%; p=0.003), and showed
lower hematocrit values before blood
donation (42.0 vs 43.0g/dL; p=0.019).

The variables regular donation and previous deferral were not
included in the multivariate analysis, since they presented very similar
information to the first donation.

Multivariate analysis (Table 2) showed that age (OR=1,056,
95%CI 1.042 to 1.069; p<0.001), replacement donation (OR=1.545,
95%CI 1.171 to 2.038, p=0.002) and first donation (OR=9.931;
95%CI 7.486 to 13.173; p<0.001) were independently associated
with positive serological tests for viral hepatitis.

TABLE 2 - Factors associated with positive serological tests for viral hepatitis
among blood donors in Criciuma, Brazil, 2008-2009, by multivariate
analysis.

Factors Odds ratio CI95% P
Age 1,056 1,042-1,069  <0.001
Education < 8 years - - 0.087
Replacement donation 1,545 1,171 -2,038 0.002
First donation 9,931 7,486 -13,173 <0.001
Interviewer advice for deferral - - 0.437
Pre-donation hematocrit - - 0.052
CI: confidence interval.
DISCUSSION

The proportions of viral hepatitis antigens/antibodies described
in this study are similar to those previously reported in other
regions of Brazil: anti-HBc (74-92%), HBsAg (6-16%) and anti-
HCV (4-19%)'*171° In Campinas, among 29,833 blood donors
evaluated, 1.5% were HBsAg-positive, 11% were anti-HBc-reactive

IVD: intravenous drug, Ht: hematocrit, HIV: human immunodeficiency virus.

*Mean * standard deviation and median, # Student's t test, Mann-Whitney, )*or Fisher’s exact test, when appropriate
for comparison between groups, ®: positive/reactive/undetermined.

and 2.6% were anti-HCV-reactive. In Rio de Janeiro, amongst 128,497
blood donor samples collected from 1998 to 2005, significant reductions
in the overall prevalence of HBsAg (from 0.4 to 0.2%) and anti-HBc
(from 6.1 to 2%) were observed. Similarly, a decline in anti-HCV
prevalence rates was observed in Brazilian blood donors, from 1% in 1998
to 0.8% in 2004, with an increase in HCV prevalence to 1.1% in 2005".
In southern Brazil, Rosini et al evaluated 263,795 blood donor samples
collected between 1999 and 2001 and also verified a significant reduction
in the mean frequency of HBsAg and anti-HBc during the study period,
from 1% to 0.6% and from 8.8% to 5.4%, respectively; however, the
values varied considerably among the different regions'®. In part, this
reduction may be a reflection of systematic interviews with screening
questionnaires and exclusion of donors reporting defined risk factors.

In this study, analysis verified that 81.6% of individuals presented
reactive serology for anti-HBc and were HBsAg-negative. Several
interpretations are possible regarding this finding. When anti-HBc
is associated with HBsAg, it indicates carrier status for hepatitis B
virus (HBV); when associated with anti-HBs, it characterizes the
profile of immunity to HBV. Anti-HBs is not performed in blood
blanks, so this outcome could not be evaluated. However, reactive
anti-HBc in the absence of HBsAg and anti-HBs, is considered as
isolated anti-HBc. The significance of the isolated anti-HBc presence
remains uncertain. This finding may correspond to: false positive
results; natural immunity, with loss of anti-HBs over time or failure
of individuals to produce this antibody; immunological window
period, during the resolution of acute infection, after becoming
HBsAg-negative and before the rise of anti-HBs; or, finally, a chronic
HBYV carrier with low viral load and undetectable HBsAg?™.

Since individuals with positive serology for viral hepatitis in
this study were paired for sex, no difference could be demonstrated
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between those with positive and negative serology for viral hepatitis.
However, it is known that men represent the majority of blood
donors with reactive serology, with prevalence ranging from 76%
to 84%*22,

The average age of 37 years-old is similar to that described by
other authors, ranging between 34 and 41 years-old*?*. Higher mean
age in this study was independently associated with seropositivity
for viral hepatitis. The direct relation between age and prevalence of
hepatitis has already been described in Brazil®. In Canada, positivity
rates for HBV and HCV have decreased in number among donors
aged under 30 and 4S5 years-old, respectively*®?’. The decline in
HBYV infection among the younger population is expected due to
vaccine immunization, which was included in the basic immunization
program in Brazil in 1998. Regarding HCV, older donors could be
more exposed to parenteral risk of transmission, since they have
lived in a period where no preventive measures against hepatitis
transmission were adopted; i.e., serological screening in blood banks,
use of disposable material in invasive procedures, not sharing needles
among users of intravenous drugs. Older individuals may present
greater risk of sexual contamination through unprotected sex, since
the use of condoms was largely stimulated only after the discovery
of HIV in the 1980s. In addition, individuals aged between 20 and
30 years-old may be more conscious concerning prevention of
sexual and parenteral transmission due to public health educational
programs in the past two decades.

In Brazil, voluntary blood donation is insufficient to meet the
demand for blood transfusion®. Campaigns to encourage blood
donation stimulate not only the general population, including
provision of transportation for employees of large companies, but
also family members of patients who are receiving blood transfusion
or are hospitalized”. Although remunerated donation is illegal
in most countries, other rewards, such as free meals or tickets for
entertainment do exist. More subtle rewards include offers of free
tests, such as those for high blood pressure, cholesterol, glucose
etc, which are beyond the mandatory donation screening for
hemoglobin concentration and infection markers. The arguments
against encouraging these donations include inadvertent recruitment
of individuals with a lifestyle that puts blood recipients at higher
risk, but some providers feel unable to sustain a sufficient blood
supply without such encouragement®**'. Pereira et al** showed that
replacement donors present 2.5-fold higher seropositivity for HBY,
HCV and HIV than volunteer donors. In this study, observation
revealed that individuals who make replacement donations have
a higher proportion of seropositivity for viral hepatitis than those
who make spontaneous donations. However, multivariate analysis
showed that this variable alone does not predict seropositivity for
viral hepatitis. An African study that compared 6,640 first-time
volunteer and 4,360 replacement donors verified that the viral safety
of both groups was similar overall. Surprisingly, the prevalence of
HBsAg carrier status in first-time volunteer donors over the age
20 was significantly higher than in replacement donors by a wide
margin (20.3 and 15.1%, respectively; p<0.0001). First time donors
were three times more likely to test positive for hepatitis compared
to controls, as shown in several studies®>*%*>*. It is likely that the
first donation represents an important risk factor, because these
individuals have never been tested for infectious diseases, different
from regular donors, who have already undergone screening. There
are people who seek blood donation for personal gains, such as a
leave of absence from work, getting a free snack after donation, or

having serological tests performed, which is described as test-seeking
in the United States. Gongalez et al demonstrated that among 1,600
Brazilian blood donors, 8.8% admitted HIV test-seeking motivation
for donating blood. Although the numbers were low, test-seeking
was associated with HBsAg and HCV positivity (p=0.04 and 0.06,
respectively)3.

Blood donation is a quick, inexpensive, simple and unstigmatized
way to perform exams. Nevertheless, there is a global trend to reduce
the rates of positivity for hepatitis among first-time donors*, albeit
less significant than among repeat donors®”. However, the prevalence
of hepatitis C has increased among first-time donors aged between
50 and 59 years-o0ld*. Individuals who donate blood twice or more
in one year are considered regular donors. In this study, a smaller
proportion of this class of donors tested positive for hepatitis virus,
probably because they had previously been subjected to serological
tests for screening and because the motivation for donation, in most
cases, was assumed to be altruistic.

A smaller number of individuals who studies continued after
junior school had positive tests for viral hepatitis, but this finding was
not significant in the multivariate analysis. An inverse relationship
between schooling and positivity for hepatitis has already been
described®***. This factor may be related to less knowledge regarding
ways to prevent sexual and parenteral transmission of hepatitis
viruses.

Even though a higher proportion of individuals with positive
serology for viral hepatitis presented lower hemoglobin levels
compared to controls, this difference had no clinical significance.
Despite reports of aplastic anemia in patients with HBV, anemia is
not usually a sign of chronic hepatitis®.

We acknowledge that the use of retrospectively collected data
might have led to selection bias. However, this was unlikely to have
occurred in this study because data were collected from standardized
medical records by a single researcher, thus minimizing possible
bias.

In conclusion, higher age at blood donation is associated with
higher prevalence of positive tests for viral hepatitis; regular blood
donors, who donate spontaneously, show a significantly lower risk
of presenting positive serology for viral hepatitis. These peculiarities
should be taken into consideration in campaigns for the dissemination
of blood donation and assessment of prospective donors.

CONFLICT OF INTEREST

The authors declare that there is no conflict of interest.

REFERENCES

1. Lavanchy D. Hepatitis B virus epidemiology, disease burden, treatment, and
current and emerging prevention and control measures. J Viral Hepat 2004;
11:97-107.

2. World Health Organization. Hepatitis C. Wkly Epidemiol Rec 1997; 72:65-69.

3. Beeson PB. Jaundice occurring one to four months after transfusion of blood or
plasma. Report of seven cases. JAMA 1943; 121:1332-1334.

4. Gocke DJ, Greenberg HB, Kavey NB. Hepatitis antigen. Detection of infectious
blood donors. Lancet 1969; 2:248-249.

S. Hoofnagle JH. Post-transfusion hepatitis B. Transfusion 1990; 30:384-386.

6. National Institutes of Health. Infectious disease testing for blood transfusions.
NIH Consensus Development Panel on Infectious Disease Testing for Blood
Transfusions. JAMA 1995; 274:1374-1379.

272



Rev Soc Bras Med Trop 44(3):269-273, mai-jun, 2011

10.

11.

12.

13.

14.

1S.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Choo QL, Kuo G, Weiner AJ, Overby LR, Bradley DW, Houghton M. Isolation of
acDNA clone derived from a blood-borne non-A, non-B viral hepatitis genome.
Science 1989; 244:359-362.

Alter HJ, Purcell RH, Shih JW, Melpolder JC, Houghton M, Choo QL, et al.
Detection of antibody to hepatitis C virus in prospectively followed transfusion
recipients with acute and chronic non-A, non-B hepatitis. N Engl ] Med 1989;
321:1494-1500.

Donahue JG, Muiioz A, Ness PM, Brown Jr DE, Yawn DH, McAllister Jr HA,
et al. The declining risk of post-transfusion hepatitis C virus infection. N Engl J
Med 1992; 327:369-373.

Soldan K, Barbara JA, Ramsay ME, Hall AJ. Estimation of the risk of hepatitis B
virus, hepatitis C virus and human immunodeficiency virus infectious donations
entering the blood supply in England, 1993-2001. Vox Sang 2003; 84:274-286.

Schreiber GB, Busch MP, Kleinman SH, Korelitz JJ. The risk of transfusion
transmitted viral infections. The Retrovirus Epidemiology Donor Study. N Engl
J Med 1996; 334:1685-1690.

Courouce AM, Pillonel J. Estimation du risque transmission des virus des hepatitis
B et C, et des retrovirus par transfusion de derives sanguinslabiles. Bull Epidemiol
Hebdomadaire 1996; 11:54-55.

Andrade AF, Oliveira-Silva M, Silva SG, Motta IJ, Bonvicino CR. Seroprevalence
of hepatitis B and C virus markers among blood donors in Rio de Janeiro, Brazil,
1998-2005. Mem Inst Oswaldo Cruz 2006; 101:673-676.

Gongales Jr. FL, Boccato RSBS, Pedro R]J, Papaiordanou PMO, Souza CA,
Gongales NSL, et al. Prevalence of HBsAg, anti-HBc and anti-HCV in the blood
donors of “Hemocentro-Campinas” - Campinas. Rev Inst Med Trop Sao Paulo
1993; 35:45-51.

Kupek EJ. Residual transfusion risk for hepatitis B and C in southern Brazil,
1991-99. ] Viral Hepat 2001; 8:78-82.

Gongales Jr FL. Prospective clinical and epidemiological evaluation of anti- HCV
reagent blood donors candidates. Rev Soc Bras Med Trop 1999; 32:315-317.

Martelli CMT, Turchi MD, Souto FJD, Siez-Alquézar A, Andrade ALSS, Zicker
F. Anti-HBc testing for blood donations in areas with intermediate hepatitis B
endemicity. Pan Am J Public Health 1999; 6:69-73.

Rosini N, Mousse D, Spada C, Treitinger A. Seroprevalence of HBsAg, Anti-HBc
and anti-HCV in Southern Brazil, 1999-2001. Braz J Infect Dis 2003; 7:262-267.

Salles NA, Sabino EC, Barreto CC, Barreto AM, Otani MM, Chamone DF. The
discarding of blood units and the prevalence of infectious diseases in donors at
the Pro-Blood Foundation/Blood Center of Sao Paulo, Sao Paulo, Brazil. Rev
Panam Salud Publica 2003; 13:111-116.

Rakela J, Mosley JW, Aach GL, Gitnick GL, Hollinger FB, Stevens CE, et al. Viral
hepatitis after transfusion with blood containing antibody to hepatitis B core
antigen. Gastroenterology 1980; 78:1318.

Valente VB, Covas DT, Passos ADC. Hepatitis B and C serologic markers in
blood donors of the RibeiraoPreto Blood Center. Rev Soc Bras Med Trop 2005;
38:32-34.

Paltanin LF, Reiche EM. Seroprevalence of anti-hepatitis C virus antibodies
among blood donors, Brazil. Rev Saude Publica 2002; 36:393-399.

Khedmat H, Fallahian F, Abolghasemi H, Hajibeigi B, Attarchi Z, Alaeddini
F, et al. Serum gamma-glutamyltransferase, alanine aminotransferase, and
aspartate aminotransferase activity in Iranian healthy blood donor men. World
J Gastroenterol 2007; 13:889-894.

Papatheodoridis GV, Goulis J, Christodoulou D, Manolakopoulos S, Raptopoulou
M, Andrioti E, et al. High prevalence of elevated liver enzymes in blood donors:
associations with male gender and central adiposity. Eur ] Gastroenterol Hepatol
2007; 19:281-287.

Chavez JH, Campana SG, Haas P. Panorama da hepatite B no Brasil e no Estado
de Santa Catarina. Rev Panam Salud Publica 2003; 14:91-96.

O’Brien SF, Xi G, Fan W, Yi QL, Fearon MA, Scalia V, et al. Epidemiology of
hepatitis B in Canadian blood donors. Transfusion 2008; 48:2323-2330.
O’Brien SF, Fan W, Xi G, Yi QL, Goldman M, Fearon MA, et al. Declining hepatitis
Crates in first-time blood donors: insight from surveillance and case-control risk
factor studies.Transfusion 2008; 48:902-909.

Zago A, Silveira MF, Dumith SC. Blood donation prevalence and associated
factors in Pelotas, Southern Brazil. Rev Saude Publica 2010; 44:112-120.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

Ludwig ST, Rodrigues AC. Blood donation: a marketing perspective. Cad Saude
Publica 2005; 21:932-939.

Korelitz JJ, Busch MP, Williams AE. Antigen testing for human immunodeficiency
virus (HIV) and the magnet effect: Will the benefit of a new HIV test be offset
by the numbers of higher-risk, test seeking donors attracted to blood centers?
Transfusion 1996; 36:203-208.

Boulton F. Evidence-based criteria for the care and selection of blood donors,
with some comments on the relationship to blood supply, and emphasis on the
management of donation-induced iron depletion. Transfus Med 2008; 18:13-
27.

Pereira A, Sanz C, Tassies D, Ramirez B. Do patient-related blood donors represent
a threat to the safety of the blood supply? Haematologica 2002; 87:427-433.

Allain JP, Sarkodie F, Asenso-Mensah K, Owusu-Ofori S. Ative safety of first-time
volunteer and replacement donors in West Africa. Transfusion 2010; 50:340-

343.

Murphy EL, Bryzman SM, Glynn SA, Ameti DI, Thomson RA, Williams AE,
et al. Risk factors for hepatitis C virus infection in United States blood donors.
NHLBI Retrovirus Epidemiology Donor Study (REDS). Hepatology 2000;
31:756-762.

Goncalez TI, Sabino EC, Murphy EL, Chen S, Chamone DA, McFarland W.

Human immunodeficiency virus test-seeking motivation in blood donors, Sao
Paulo, Brazil. Vox Sang 2006; 90:170-176.

Zou S, Notari EP 4%, Stramer SL, Wahab F, Musavi F, Dodd RY. Patterns of age-
and sex-specific prevalence of major blood-borne infections in United States
blood donors, 1995 to 2002: American Red Cross blood donor study. Transfusion
2004; 44:1640-1647.

Nascimento MC, Mayaud P, Sabino EC, Torres KL, Franceschi S. Prevalence of
hepatitis B and C serological markers among first-time blood donors in Brazil:
a multi-center serosurvey. ] Med Virol 2008; 80:53-57.

Gonzalez-Casas R, Jones EA, Moreno-Otero R. Spectrum of anemia associated
with chronic liver disease. World J Gastroenterol 2009; 15:4653-4658.

273



