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A B S T R A C T

Background: Strategies to reduce contamination by transfusion-transmissible infections are

constantly evolving. Over the years, HIV residual risk has decreased in several countries.

However, in Brazil a recent study showed that the residual risk remains substantially

higher than in other countries. Continuous surveillance of risk behaviors for infection in

donors can help in pre-donation screening to reduce the risk of HIV in blood transfusions.

Methods: This analysis evaluated risk factors related to HIV infection among blood donors

from four large Brazilian blood centers located in S~ao Paulo, Rio de Janeiro, Belo Horizonte

and Recife, from 2009−2017. A binary logistic model was used to evaluate any association

between risk characteristics and behaviors and the occurrence of HIV. The significant varia-

bles were included in a saturated model, to which the backward strategy was applied to

arrive at the final model. The analyses were carried out using the R program version 4.1.2

and p-value <0.05 was considered significant.

Results: A total of 1507 blood donors were included in the study, 716 were HIV positive and

791 were uninfected controls. Demographics significantly associated with infection were:

Male sex, incomplete secondary education, separated/divorced/widowed, and bisexual/

homosexual orientation. Behaviors most strongly associated with infection were: work-

place exposure, intravenous drugs andmen who had sex with other men.
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Conclusion: The risk factors identified suggest that the blood donor screening process in Bra-

zilian blood centers does not adequately identify donors at increased risk for HIV and fur-

ther studies should be carried out to support changes to improve the process.

� 2025 Associação Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published by

Elsevier España, S.L.U. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

1 Introduction

2 Blood transfusions are critical interventions widely used to

3 treat a range of clinical indications.1 Strategies to reduce con-

4 tamination by transfusion-transmissible infections (TTIs),

5 such as clinical and epidemiological screening of blood

6 donors, serological screening tests and microbiological inacti-

7 vation are constantly evolving.2 Currently, the improvement

8 in process controls of blood banks and the use of techniques,

9 such as the nucleic acid amplification test (NAT) to detect the

10 genetic material of HIV, have reduced the risks of TTIs.3

11 The risk of HIV transmission through transfusion follow-

12 ing the adoption of safety interventions is called residual risk

13 (RR). RR has decreased in countries that have adopted meas-

14 ures to control blood quality from the emergence of HIV to

15 the present day. However, a recent study showed that in Bra-

16 zil there is no evidence that there has been a decrease in RR

17 over the last ten years. The RR of HIV transmission in Brazil is

18 5.46 per million transfused red blood cell units,4 remaining

19 substantially higher than in other countries such as Germany

20 (0.52 per million transfusions),5 France (0.40)6 and Canada

21 (0.04).7 HIV contamination through transfusion is still possi-

22 ble even with current procedures due to factors such as the

23 coincidence that the donation period is within the HIV immu-

24 nological window.4 Furthermore, risks change over time and

25 a study from Brazil demonstrated that donors using antiretro-

26 viral prophylaxis have different periods of the immunological

27 window, and that the use of antiviral prophylaxis by blood

28 donors in the acute phase of HIV infection delays

29 seroconversion.8

30 In Brazil, the RR of TTI transmission decreased signifi-

31 cantly after the implementation of NAT; however, it remained

32 stable after this initial reduction and remains a major con-

33 cern,9−12 especially with the introduction of antiretroviral

34 therapies, which prolong the immunological window. Cases

35 of blood donors using antiretrovirals have already been

36 reported in Brazilian studies, highlighting the need for greater

37 surveillance in this context.13 Thus, transfusion safety meas-

38 ures need to be improved to reduce the RR of HIV transmis-

39 sion. In addition to the laboratory measures applied for

40 quality control, the steps prior to blood collection must be

41 assessed, which involves the process and evaluation of the

42 donor during screening prior to donation.14 The identification

43 of risk factors related to HIV infection, such as age, gender,

44 sociodemographic factors, medical history and sexual behav-

45 ior in pre-donation interviews can inform changes in the

46 donor selection process during the eligibility interview.

47 Some studies have shown that Audio Computer-Assisted

48 Structured-Interviews (ACASI) allow donors to report stigma-

49 tizing behaviors (such as sexual behaviors), and may help to

50close a gap in the pre-donation screening process.15,16 In addi-

51tion, studies show that changing the approach to assessing

52infection risks can help in pre-donation screening to reduce

53the RR of HIV transmission.15−18

54This analysis evaluates risk factors related to HIV infection

55in blood donors from four large Brazilian blood centers from

562009−2017. This period of time precedes the federally man-

57dated removal of sexual orientation as part of the donor selec-

58tion process. Before 2020, Brazilian regulations did not allow

59donations from men who have sex with men (MSM) in the 12

60months before donation. In May 2020, the Brazilian Supreme

61Court prohibited asking questions about sexual orientation to

62qualify blood donation candidates based on equal treatment

63of all potential blood donors.19

64Study design andmethods

65This study was part of the NHLBI REDS-II and III International

66program (Brazil). The study included Fundaç~ao Pr�o-Sangue in

67S~ao Paulo, Fundaç~ao Hemominas in Belo Horizonte and

68Fundaç~ao Hemorio in Rio de Janeiro, all in the southeastern

69and most populous region of Brazil, and Fundaç~ao Hemope in

70Recife in Northeastern Brazil. Blood samples from each dona-

71tion were screened at each center with two different enzyme

72immunoassay assays (EIAs) (third and fourth generation) per-

73formed in parallel. By standard procedure, if the EIAs were

74reactive or discordant, a Western blot was performed. After

752012, with the gradual implementation of NAT in Brazilian

76blood banks, a serological test was performed, carried out in

77duplicate. Risk factor interviews for HIV infection of donors

78were conducted from April 2009 to March 2017. In the first

79phase of the study, from April 2009 to March 2011, HIV posi-

80tive (cases) and HIV negative (controls) donors were inter-

81viewed. In the second phase, from April 2011 to March 2017,

82only cases were interviewed. The two datasets were com-

83bined for this analysis. All subjects included in the study com-

84pleted the risk factor questionnaire at the time of return to

85the blood center for notification and counseling. Potential

86controls were recruited into this study after donation. Con-

87trols tested negative for all infections for which donations are

88screened in Brazil and were randomly selected based on

89scheduled donation visits during the first phase.

90The ACASI risk factor questionnaire was based on HIV risk

91interviews developed by the US Centers for Disease Control

92(CDC)20 but was modified to reflect potential risk behaviors in

93Brazil. The questionnaire included sociodemographic factors,

94incentives and motivations to donate, sexual history, and

95risks of sexual partners. A social matrix was used to obtain

96detailed information about sexual behaviors and other risks

97of the participant’s last five sexual partners before blood
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98 donation. Other factors, including alcohol and drug use, med-

99 ical history, other potential risk factors (like tattooing, pierc-

100 ing, acupuncture, grooming at barbershops or beauty salons)

101 and workplace exposure, were also assessed. In the analysis,

102 the sexual orientation of the donor was included, in addition

103 to the self-reported behaviors reported during the interview.

104 For example, donors who reported sex exclusively with same

105 sex partners were classified as homosexual, if they also

106 reported sex with opposite sex partners, they were classified

107 as bisexual, and if they reported only opposite sex partners,

108 as heterosexual.

109 Statistical analysis

110 Summary descriptive statistics comparing cases and controls

111 were generated and are presented as frequencies. Bivariable

112 logistic regression was used to assess the unadjusted associa-

113 tion between donor characteristics or behaviors and the

114 occurrence of HIV. Significant variables from the bivariable

115 models were included in a saturated model, to which a back-

116 ward elimination strategy was applied to arrive at the final

117 multivariable model. Results are presented as odds ratios

118 (OR) and 95% confidence intervals (95% CI). The goodness of

119 fit was evaluated by the Hosmer-Lemeshow test, and multi-

120 collinearity was evaluated by the variance inflation factor

121 (VIF) statistic. The analyses were performed using R version

122 4.1.2 and a p-value <0.05 was considered significant.

123 Ethical considerations

124 The original ACASI interview studies were reviewed and

125 approved by Ethics Committees in Brazil and Institutional

126 Review Boards (IRBs) in the United States. The study protocols

127 were approved by the Federal Committee on Human Subjects

128 (CONEP) of the Ministry of Health in Brazil as part of the

129 REDS-II/III International Program, ethics committees at all

130 participant blood centers, and also IRBs in the United States.

131 This analysis of anonymized previously collected data was

132 not reviewed by Ethics Committees or IRBs.

133 Results

134 A total of 1507 blood donors participated in the study, of

135 which 716 were cases with HIV infections and 791 were con-

136 trols without infection. The ACASI were conducted from April

137 2009 to March 2017.

138 Table 1 presents the sociodemographic characteristics of

139 all study participants. Female donors compared to males

140 were less likely to be HIV positive (OR: 0.62; 95% CI: 0.49

141 −0.78). Donors from Fundaç~ao Pr�o-Sangue (OR: 0.58; 95% CI:

142 0.43−0.76), Hemominas (OR: 0.38; 95% CI: 0.28−0.51) and

143 Hemorio (OR: 0.71; 95% CI: 0.54−0.92) showed lower associa-

144 tions with HIV infection when compared to donors from

145 Hemope. According to the educational level, people with

146 incomplete high school educations were more likely to be HIV

147 positive when compared to individuals with higher levels of

148 education (OR: 1.30; 95% CI: 1.04−1.63). Donors who reported

149 being separated, divorced or widowed (OR: 4.28; 95% CI: 2.81

150−6.59), followed by the single and never married group (OR:

1513.55; 95% CI: 2.58−4.91) and people who live together without

152being married (OR: 3.62; 95% CI: 2.80−4.72) were more likely

153to be HIV positive. Donors defined as bisexual (OR: 27.14; 95 %

154CI: 4.02−60.90) and homosexual (OR: 8.33; 95% CI: 5.63−12.69)

155presented higher ORs when compared to heterosexuals.

156Table 2 shows the association between risk behaviors

157according to HIV status, such as workplace exposure, pierc-

158ing, tattooing, blood transfusion, intravenous drug use

159(IVDU), acupuncture, hair removal, among others. Individuals

160who had already used intravenous drugs at least once in their

161lives or had IVDU sex partners had a greater association with

162HIV infection (OR: 6.77; 95% CI: 3.58−14.17). inmate popula-

163tions (OR: 3.19; 95% CI: 1.32−8.90) or individuals who have

164had sexual partners who were inmates at least once in their

165lives (OR: 4.35; 95% CI: 2.42−8.42) were more likely to be HIV

166positive. Being MSM (OR: 23.54; 95% CI: 15.90−36.12), having

167MSM sex without condom use (OR: 21.64; 95% CI: 13.95−35.23)

168and sexual partners of MSM (OR: 20.02; 95% CI: 13.92−29.72)

169were associated with HIV infection. Likewise, individuals who

170had sex with an HIV positive partner (OR: 23.38; 95% CI: 11.67

171−55.58) were more likely to be HIV positive. However, many of

172the univariate data presented in Table 2 lost significance in

173Table 3, which presents multivariate data.

174Adjusted ORs are presented for the risk factors associated

175with HIV infection from the multivariable analysis in Table 3.

176Characteristics that were independently associated with HIV

177infection were lower level of education (OR 2.93; 95% CI: 1.93

178−4.42), donors who reported being separated, divorced or wid-

179owed, (OR: 3.97; 95% CI: 2.26−8.47), followed by the single and

180never married group (OR: 3.47; 95% CI: 2.23−5.48) and people

181who live together without being married (OR: 3.20; 95% CI:

1821.90−5.40). Behavioral factors such as workplace exposure

183(OR: 3.14; 95% CI: 1.69−5.92), tattooing (OR: 1.86; 95% CI: 1.18

184−2.93), manicuring or shaving in beauty salons or barber

185shops (OR: 1.71; 95% CI: 1.17−2.50), medical procedures within

186the last 12 months (OR: 2.60; 95% CI: 1.81−3.76), IVDU or IVDU

187partner (OR: 5.75; 95% CI: 1.88−21.89), MSM sexual partner

188(OR: 11.78; 95% CI: 6.17−23.53), sex with an HIV positive part-

189ner (OR: 15,57; 95% CI: 5.78−54.62), having had two or more

190heterosexual partners within the last 12 months (OR: 2.64;

19195% CI: 1.74−4.05) remained associated with greater odds of

192being HIV positive. Table 3 also shows the multivariate analy-

193sis stratified by gender. Male blood donors who were classified

194as bisexual (OR: 8.10; 95% CI: 2.47−36.66) or homosexual (OR:

1955.71; 95% CI: 2.13−17.13) were more likely to be HIV positive.

196The analyzed behaviors, such as exposure at work (OR: 2.81;

19795% CI: 1.44−5.60), tattooing (OR: 2.03; 95% CI: 1.18−3.52),

198manicuring or shaving in beauty salons or barber shops (OR:

1991.65; 95% CI: 1.10−2.49), medical procedures within the last 12

200months (OR: 1.78; 95% CI: 1.18−2.70), IVDU or partner IVDU

201(OR: 8.31; 95% CI: 2.19−54.71), being MSM (OR: 8.30; 95% CI: 4.18

202−17.37), sex with an HIV positive partner (OR: 5.75; 95% CI: 1.69

203−26.73), having had two or more heterosexual partners within

204the last 12 months (OR: 2.33; 95% CI: 1.48−3.70) when reported

205by male donors were more associated with being HIV positive.

206On the other hand, female blood donors were more likely to be

207HIV positive when classified in the bisexual group (OR: 14.35;

20895% CI: 1.89−297.81), and when they reported behaviors such

209as tattooing (OR: 2.72; 95% CI: 1.32−5.73) medical procedures
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210 within the last 12 months (OR: 4.11; 95% CI: 2.15−8.12), a MSM

211 sexual partner (OR: 5.06; 95% CI: 1.17−27.31), sex with an HIV

212 positive partner (OR: 88.6; 95% CI: 15.58−1924.91) and having

213 had two or more heterosexual partners within the last 12

214 months (OR: 6.38; 95% CI: 2.66−16.71).

215 Discussion

216 This study shows that male donors are still more likely to be

217 HIV positive, as demonstrated in other researches published

218 in the same period,21 probably because the epidemiology of

219 the states in the present study is predominantly clade B,

220 which means a greater prevalence of sexual infection. The

221 greater chance of being HIV positive found among blood

222 donors from Recife probably is also related to the number of

223 partners and other regional issues, such as disparity in the

224 availability of resources, such as reduced access to prevention

225 and health promotion. At the time of this study the number of

226 sexual partners allowed for donor candidates was different at

227 study sites: Hemominas, in Minas Gerais, allowed up to two

228 partners, while Fundaç~ao Pr�o-Sangue in Sao Paulo and

229 Hemope in Pernambuco allowed up to three partners. Previous

230 studies have shown that there were differences in the deferral

231criteria between blood centers and this can have had a direct

232impact on the chances of having an HIV positive donor.17,22

233Low education was also a factor associated with greater

234chances of being HIV positive. Access to information and mass

235education are fundamental components in strategies to reduce

236the incidence and prevalence of HIV in populations. However,

237the interaction between sociocultural, political and economic

238issues and its relation with social and sexual behavior cannot

239be underestimated. The diversity of socio-epidemiological risk

240exposure interferes in this process, differentiating individuals

241in terms of their knowledge about HIV and their behavior.23−25

242In the current sample, marital status was shown to be a protec-

243tive factor when compared to unmarried donors, as in other

244studies.18,26 Theoretical epidemiological models on HIV/AIDS

245transmission ignore marital status as a risk factor.27 Marriage is

246considered an aggravating or protective risk of infection

247between people, with contradictory results in different

248studies.28,29 According to a social psychology study, there is a

249higher prevalence of HIV in MSM associated with a context of

250exclusion and discrimination of these individuals, which

251impacts access to health care.30 When experiencing prejudice

252in public health services, for example, MSM and transwomen

253may begin to avoid such services, due to the expectation of dis-

254crimination.31 The CDC performed a study32 emphasizing the

Table 1 – Sociodemographic characteristics of donors according to HIV status among Brazilian blood donors

Sociodemographic characteristic Control Case OR (95% CI) P-value
(n = 791) (n = 716)

Gender

Male 556 (70.3) 568 (79.3) 1.00 −

Female 235 (29.7) 148 (20.7) 0.62 (0.49; 0.78) <0.001

Age (n = 1506)

18−25 189 (23.9) 176 (24.6) 1.00 −

26−30 130 (16.4) 150 (21.0) 1.24 (0.91; 1.69) 0.178

31−39 235 (29.7) 205 (28.7) 0.94 (0.71; 1.24) 0.645

40+ 237 (30.0) 184 (25.7) 0.83 (0.63; 1.10) 0.205

Blood Donation Center

Hemope 194 (24.5) 264 (36.9) 1.00 −

Fundaç~ao Pr�o-Sangue 194 (24.5) 152 (21.2) 0.58 (0.43; 0.76) <0.001

Hemominas 195 (24.7) 100 (14.0) 0.38 (0.28; 0.51) <0.001

Hemorio 208 (26.3) 200 (27.9) 0.71 (0.54; 0.92) 0.011

Donation type

Community 362 (58.6) 371 (61.9) 1.00 −

Replacement 256 (41.4) 228 (38.1) 0.87 (0.69; 1.09) 0.231

Donor type (n = 1261)

First time 311 (48.7) 285 (45.8) 1.00 −

Repeat 328 (51.3) 337 (54.2) 1.12 (0.90; 1.40) 0.311

Education (n = 1502)

< High School 206 (26.1) 225 (31.5) 1.30 (1.04; 1.63) 0.022

≥ High School 582 (73.9) 489 (68.5) 1.00 −

Marital status (n = 1506)

Married 326 (41.3) 115 (16.1) 1.00

Single, never married 298 (37.7) 381 (53.2) 3.62 (2.80; 4.72) <0.001

Living together, never married 119 (15.1) 149 (20.8) 3.55 (2.58; 4.91) <0.001

Separated/Divorced 47 (5.9) 72 (9.9) 4.28 (2.81; 6.59) <0.001

Widowed

Sexual orientation (n = 1447)

Heterosexual 713 (94.8) 417 (60.0) 1.00 −

Bisexual 8 (1.1) 127 (18.3) 27.14 (14.02; 60.90) <0.001

Homosexual 31 (4.1) 151 (21.7) 8.33 (5.63; 12.69) <0.001

OR, odds ratio; 95% CI, 95% confidence interval.
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255 importance of annual testing for the MSM population and the

256 importance of prevention programs to improve their strategies

257 to reach the population at greatest risk, aiming to facilitate this

258 population’s access to testing and treatment services and, con-

259 sequently, to providemore information and care thereby reduc-

260 ing the spread of HIV. When analyzing risk behaviors, the rate

261 of infection through IVDU is probably related to the frequency

262 of use, the sharing of needles and poor access to effective HIV

263 control and prevention therapies.33

264 An unexpected finding was the greater chance of being HIV

265 positive in donors with the habit of going for manicures or

266 shaves in beauty salons or barber shops. There are several

267 studies that support the risk of other blood-borne infections,

268 such as hepatitis and syphilis, through unsafe tattooing prac-

269 tices,34−36 although the evidence is less clear when it comes

270 to HIV transmission.36,37 Although this transmission pattern

271 of HIV is not common or widely reported, a few studies

272 report this pattern of increased risk for HIV transmis-

273 sion.38 It is likely that there are confounding factors

274 involved in these results, probably behavioral factors.

275 More studies are needed to highlight the lack of knowledge

276 on the factors involved in this pattern of HIV infection in

277 people who perform these practices. The association of

278 HIV in people who undergo aesthetic procedures may be

279 associated with the popularity of these procedures, espe-

280 cially for young people. The risk in the prison population

281 is also associated with HIV infection in the present study.

282 These factors deserve more attention.34

283 As to increased risk sexual behaviors, some widely

284 reported in the literature are heterosexual sex with two or

285 more partners within the last 12 months, being MSM, unpro-

286 tected sex with an MSM partner, as well as sex with an HIV-

287positive partner. The latter three have the highest ORs found

288in the univariate and multivariate analysis for both males

289and females in the present study.15−18,39,40 When the behav-

290ioral factors associated with HIV infection between men and

291women are compared, being bisexual or having MSM sexual

292partners are increased risk factors for both, with the magni-

293tude of the ORs being greater in women.41

294Almeida-Neto et al.8 reported on HIV risks in blood donors

295in Brazil with similar data, but their donors were recruited

296between 2009 and 2011. The present study evaluated data

297from donors recruited from 2009 to 2017. The current results

298do not differ substantially from previous data, showing a ten-

299dency towards the maintenance of increased risk behaviors

300already identified, but this study shows a significant relation-

301ship between HIV and women who reported being bisexual,

302which was not reported in the previous publication.

303This study has limitations. One limitation is that only fac-

304tors in the ACASI interview were evaluated. Therefore, it is

305possible that other risk factors could be attributed to greater

306exposure to HIV and were not identified in the present study,

307such as questions about the use of pre- and post-exposure

308prophylaxis, having had some sexually transmitted diseases,

309such as chlamydia or gonorrhea, or Early age at first inter-

310course. Another limitation is that the study was conducted

311from 2009 to 2017, and the profile of donors may have

312changed since then. Furthermore, it was a period prior to the

313recent change in the screening criteria of Brazilian blood cen-

314ters that occurred in 2020, which censored questions about

315the sexual orientation of donors in clinical screening.42 These

316changes may have an impact on the profile of donors and fur-

317ther studies are needed to understand the new profile of

318donors after this change.

Table 2 – Risk behaviors according to HIV status among Brazilian blood donors

Characteristic Control Case OR
(95% CI)

P-value
(n = 791) (n = 716)

Potential job exposure, ever (n = 1503) 33 (4.2) 104 (14.6) 3.92 (2.65−5.98) <0.001

Piercing, ever (n = 1504) 96 (12.1) 159 (22.3) 2.08 (1.58−2.75) <0.001

Tattoo, ever (n = 1504) 106 (13.4) 178 (25.0) 2.15 (1.65−2.81) <0.001

Acupuncture, ever (n = 1503) 46 (5.8) 47 (6.6) 1.14 (0.75−1.74) 0.537

Manicure or Shave in salon/barber shop, ever (n = 1504) 371 (46.9) 436 (61.2) 1.78 (1.45−2.19) <0.001

Medical procedures in the last 12 months (n = 966) 152 (31.9) 251 (51.2) 2.24 (1.73−2.91) <0.001

Surgery in the last 12 months (n = 941) 126 (27.3) 221 (46.1) 2.28 (1.74−3.00) <0.001

Endoscopy in the last 12 months (n = 296) 40 (27.4) 68 (45.3) 2.20 (1.36−3.59) 0.001

IVDU or sexual partner of IVDU, ever (n = 1506) 10 (1.3) 57 (8.0) 6.77 (3.58−14.17) <0.001

Blood Transfusion/Sex partner with blood transfusion, ever (n = 1506) 42 (5.3) 62 (8.7) 1.69 (1.13−2.56) 0.011

Inmate, ever (n = 1504) 6 (0.8) 17 (2.4) 3.19 (1.32−8.90) 0.015

Sex with inmate, ever (n = 1474) 13 (1.7) 50 (7.0) 4.35 (2.42−8.42) <0.001

MSM (n = 1123) 29 (5.2) 320 (56.4) 23.54 (15.90−36.12) <0.001

MSM, unprotected sex last 12 months (n = 1051) 22 (4.0) 239 (47.5) 21.64 (13.95−35.23) <0.001

Sexual partner of MSM, ever (n = 1489) 33 (4.3) 337 (47.1) 20.02 (13.92−29.72) <0.001

Sex with person with potential job exposure, ever (n = 1474) 41 (5.4) 80 (11.2) 2.23 (1.51−3.32) <0.001

Sex with HIV+ person, ever (n = 1475) 7 (0.9) 127 (17.8) 23.38 (11.67−55.58) <0.001

2 or more heterosexual partners, protected sex, last 12 months (n = 1452) 27 (3.6) 16 (2.3) 0.62 (0.32−1.15) 0.136

2 or more heterosexual partners, last 12 months (n = 1440) 127 (17.0) 153 (22.1) 1.39 (1.07−1.81) 0.013

Sex with sex worker, protected sex, last 12 months (n = 1388) 1 (0.1) 3 (0.4) 3.14 (0.40−63.61) 0.322

Sex with unknown person, protected sex, last 12 months (n = 1369) 7 (1.0) 11 (1.6) 1.65 (0.65−4.51) 0.303

Sex with sex worker/unknown or ≥2 heterosexual partners, unprotected sex, last 12

months (n = 1469)

31 (4.1) 27 (3.8) 3.14 (0.40−63.61) 0.322

OR, odds ratio; 95% CI, 95% confidence interval; IVDU, intravenous drug use; MSM, men who have sex with men.
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319 Conclusion

320 After analyzing the findings of the present study, there are

321 factors that lead to an increased risk of acquiring HIV. Many

322 have already been widely reported in the literature, but per-

323 sist over time, such as IVDU, behaviors related to sexual activ-

324 ity, such as being bisexual (for men and women) and multiple

325 sexual partners. More studies are needed to better understand

326these increased risk factors in order to develop policies to

327approach the most vulnerable populations.

328This study shows that the donor profile has not changed

329over the years, there is little variability related to risk factors.

330In 2019 there were specific changes in the screening criteria in

331Brazilian blood centers, such as the removal of restrictions on

332blood donations by MSM. This fact, associated with the use of

333pre- and post-exposure antiretroviral medications, can gener-

334ate significant changes. Therefore, this pattern must be

Table 3 – Multivariate analysis of factors associated with HIV infection among Brazilian blood donors

Characteristic OR 95% CI P-value

BOTH GENDERS

Education

≥ High School 1.00 − −

< High School 2.91 (1.93−4.42) <0.001

Marital status

Married 1.00 − −

Living together, never married 3.20 (1.90−5.40) <0.001

Single, never married 3.47 (2.23−5.48) <0.001

Separated/Divorced 3.97 (2.26−8.47) <0.001

Widowed

Sexual orientation

Heterosexual 1.00 − −

Homosexual 2.45 (1.07−5.73) 0.035

Bisexual 7.55 (2.60−27.60) <0.001

Behavioral factors (ref. No)

Manicure or Shave in salon/barber shop, ever 1.71 (1.17−2.50) 0.005

Tattoo, ever 1.86 (1.18−2.93) 0.008

Medical procedures in the last 12 months 2.60 (1.81−3.76) <0.001

2 or more heterosexual partners, last 12 months 2.64 (1.74−4.05) <0.001

Potential job exposure, ever 3.14 (1.69−5.92) <0.001

IVDU or sexual partner of IVDU, ever 5.75 (1.88−21.89) 0.004

Sexual partner of MSM, ever 11.78 (6.17−23.53) <0.001

Sex with HIV+ person, ever 15.57 (5.78−54.62) <0.001

MALE

Sexual orientation

Heterosexual 1.00 − −

Homosexual 5.71 (2.13−17.13) <0.001

Bisexual 8.10 (2.47−36.66) 0.002

Behavioral factors (ref. No)

Manicure or Shave in salon/barber shop, ever 1.65 (1.10−2.49) 0.016

Medical procedures in the last 12 months 1.78 (1.18−2.70) 0.006

Tattoo, ever 2.03 (1.18−3.52) 0.011

2 or more heterosexual partners, last 12 months 2.33 (1.48−3.70) <0.001

Potential job exposure, ever 2.81 (1.44−5.60) 0.003

MSM 8.30 (4.18−17.37) <0.001

IVDU or sexual partner of IVDU, ever 8.31 (2.19−54.71) 0.007

Sex with HIV+ person, ever 5.75 (1.69−26.73) 0.010

FEMALE

Sexual orientation

Heterosexual 1.00 − −

Homosexual 0.07 (0.01−1.01) 0.094

Bisexual 14.35 (1.89−297.81) 0.023

Behavioral factors (ref. No)

Tattoo, ever 2.72 (1.32−5.73) 0.007

Medical procedures in the last 12 months 4.11 (2.15−8.12) <0.001

Sexual partner of MSM, ever 5.06 (1.17−27.31) 0.039

2 or more heterosexual partners, last 12 months 6.38 (2.66−16.71) <0.001

Sex with HIV+ person, ever 88.60 (15.58−1924.91) <0.001

OR, odds ratio; 95% CI, 95% confidence interval; IVDU, intravenous drug use; MSM, men who have sex with men.
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335 constantly monitored by new studies, especially due to the

336 high transmissibility rate of the virus.
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