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A B S T R A C T

Background: The transmission of diseases by blood products continues to be a worldwide

health problem, especially in Africa. Seroprevalence rates of the Hepatitis B virus (HBV),

Hepatitis C virus (HCV), Human Immunodeficiency Virus (HIV), Syphilis, and Coinfection in

Angola are poorly documented. This study aims to identify the seroprevalence of markers

with positive results for Hepatitis B, C, HIV, Syphilis, and Coinfection in blood donors.

Material and methods: A retrospective study was conducted using a database of positive

serological markers for these infections and coinfection in 2734 blood donors traced from

2011 to 2016 in Luanda, Angola. The Chi-Square test (x2) or Fisher’s exact test was used to

evaluate serological positivity and donors’ characteristics. A p-value < 0.05 was considered

statistically significant.

Results: 2734 blood donors aged 18 to 64 (median age 32 § 9) were screened from 2011 to

2016. 73.9 % of the donors were positive for one Transfusion-Transmitted Infection (TTI),

and 5.9 % showed evidence of multiple infections. The overall seroprevalence rate was

50.2 % (1373) for HBV, 20 % (436) for Syphilis, 7 % (191) for HIV, 5.1 % (140) for HCV, and 5.8 %

for coinfected donors. 2467 (90 %) were men, and 267 (10 %) were women. We identified 118

(5.8 %) coinfected donors. Of those, 40 (33.9 %) simultaneously presented Hepatitis B virus

surface antigen (HBsAg)/Syphilis, 24 (20.3 %) HBsAg/HIV, 22 (18.6 %) HBsAg/HCV, 20 (16.9 %)

HIV/Syphilis, 8 (6.8 %) HCV/Syphilis, and 4 (3.4 %) HIV/HCV.
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Conclusion: A high transfusion-transmissible infection prevalence was found compared to

some countries in Sub-Saharan Africa. Therefore, intensifying the screening for these

transfusion-transmitted infections in blood donors is critical to ensure blood safety.

� 2023 Sociedade Brasileira de Infectologia. Published by Elsevier España, S.L.U. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

In Southern Africa, safety in blood transfusion and its deriva-

tives remains compromised by multiple and diverse factors

and is affected by a high prevalence of transfusion-transmit-

ted infections. Infections such as Hepatitis B, Hepatitis C, and

HIV are of great concern because of their prolonged viremia

and latent status.1 It is believed that the risk is high in coun-

tries of Sub-Saharan Africa, which is why the World Health

Organization (WHO) has implemented standards for safe

blood transfusion.2,3 Previous studies conducted in Angola to

determine the prevalence of transfusion-transmitted infec-

tions, such as Hepatitis B virus (HBV), Hepatitis C virus (HCV),

Human Immunodeficiency Virus (HIV), and Syphilis among

blood donors, demonstrated a high prevalence of HBV, HCV,

and Syphilis with 9.3 %, 8.1 %, 8.8 % and 4.6 %, respectively.

For coinfection, the prevalence was 2.3 % for HIV/HBV, 0.9 %

for HIV/HCV, 0.9 % for HBV/HCV, and a lower percentage for

Syphilis coinfection with remaining viruses.4

Our study focused on determining the prevalence of trans-

fusion-transmitted infections (HBV, HCV, HIV, and Syphilis)

among blood donors in Angola while also investigating any

correlation between the donors’ sociodemographic character-

istics, the transfusion-transmitted infections addressed in

this study and the presence of coinfection.

In the present study, seroprevalence for Hepatitis B virus

surface antigen (HBsAg), Hepatitis C Virus antibody (anti-

HCV), Human Immunodeficiency Virus Type 1/2 antibody

(anti-HIV), Syphilis, and coinfection in volunteer blood donors

was performed at the Clínica Girassol, in Luanda, from Janu-

ary 2011 to June 2016.

Materials and methods

This retrospective study analysed the records of blood dona-

tions made by new and regular donors in Luanda from 14 Jan-

uary 2011 to 30 June 2016. All blood donors were healthy and

non-remunerated volunteers. The study was conducted at

the Girassol Clinic in Luanda (Fig. 1), which is responsible

for their blood donor recruitment, collection and testing.

The clinic’s Immuno-hemotherapy and Blood Bank service

receives donors from various regions of the country.

Clínica Girassol is a private-public health institution

located in the province of Luanda, the capital of Angola, a

country with 18 provinces in the southern region of Africa.

Angola is bordered to the north and northeast by the Demo-

cratic Republic of Congo and Congo Brazzaville, to the east by

Zambia, and the south by Namibia and Botswana. To the

west, it is bathed by the Atlantic Ocean (Fig. 1). According to

the United Department of Economic and Social Affairs of the

United Nations, the Angolan population in 2022 corresponded

to 35 588 987 inhabitants5,6 and Luanda, the capital, with a

current population of 7.3 million.7 Many individuals from

other provinces resort to the clinic for better medical care.

The centre has many departments, sections, and sub-sec-

tions. It comprises a donor, laboratory, Immunohematology,

and component preparation sections. The National Blood

Transfusion Service reviews the programme regularly. The

collection of markers is safe, and the laboratory analyses

them automatedly with high specificity and sensitivity. In the

blood donation process, various methods are used to raise

awareness among people, individually or in groups and

involving families, about the importance and necessity of

donating blood to enable treatments and therapeutic proce-

dures for those in need. An increasing number of donors with

screening indications are turning to this institution to donate

blood to contribute to improving blood stocks nationwide.

All blood donors were healthy and non-remunerated vol-

unteer blood donors. All donors conducted by the transfu-

sion-transmitted infections section to test for Hepatitis B,

Hepatitis C, HIV, and Syphilis were performed. The informa-

tion from the database included coded donor ID (identifica-

tion), age, sex, year of collection, type of donation, and

Nationality. The outcome variables were HBV, HCV, HIV,

Syphilis seropositivity and overall transfusion-transmitted

infections as well as co-infections.

Pearson Chi-Square test for statistical difference in the dis-

tribution with each group was used. MI (Multiple Infection)

corresponds to dual or co and triple infections. Doubtful,

without register and missing data were excluded. Clínica Gir-

assol provides health services to the locals and the population

coming from different zones of the region. Doubtful results

are serological results which, according to the reference

value, are between 0.8‒0.9 and which, after repeating the test,

remain at the same values, so the blood with these results is

discarded.

Statistical analysis

The database was transferred from Excel, and the analysis

was performed using the statistical analysis program

SPSS�v.24.0 (Statistical Package for the Social Sciences). Cate-

gorical variables are described using absolute and relative

frequencies, and continuous variables are described by the

mean and standard deviation or by medians and percentiles

as a function of the symmetry of their distribution. No sample

size was calculated. It was a convenience sample between

two available dates. The prevalence of transfusion-transmit-

ted infections was expressed in percentages per year. The

Chi-Square test (x2) was used to evaluate the relationship

between categorical variants and was applied to examine
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year-by-year variation. A significance level of a = 5 % was con-

sidered in all hypothesis tests.

This study follows the STROBE Statement. Permission to

conduct this study and ethical clearance was obtained from

the Research Ethics Committee of the National Institute of

Public Health of the Ministry of Health of Angola (Reference

25/2017 and 04/2018). Written permission was obtained from

the National Institute of Public Health of the Ministry of

Health of Angola. The confidentiality of the information

extracted from the participants’ records was maintained by

not recording any personal identifiers. The data extracted

were secured and made available only to the study’s principal

investigator. All donors signed an informed consent form

(Reference FOCHBS0065) before blood collection, and blood

donors were analysed anonymously. All methods were car-

ried out in accordance with the Declaration of Helsinki.

Results

Study population

The study included 2734 blood donors who were screened and

donated blood from 14 January 2011 to 30 June 2016. All the

participants were Volunteers and Non-Remunerated Blood

Donors (VNRBD). Some were Family Replacement Blood

Donors (FRBD), i.e., individuals who donated blood because

they had a family member or friend hospitalised in the insti-

tution who needed blood (2668). Other donors were volun-

teers, i.e., individuals who were aware of the importance of

blood donation to save lives and donate selflessly (66).

The blood donors were selected based on pre-set criteria

based on age (18 ‒ ≤ 65 years) and weight (≥ 50 kg). For clinical

screening, a standard clinical history form was provided to be

filled in and used for donor selection according to the institu-

tional protocol. According to institutional eligibility criteria,

for individuals to donate blood, they must not have a history

of high-risk sexual behaviour or practice, must have never

received a blood transfusion, must not have jaundice, fever,

or hypertension and must have never had hepatitis or sur-

gery, among other criteria.

Two thousand seven hundred thirty-four (2734) donors

tested positive for the Hepatitis B virus surface antigen

(HBsAg), Hepatitis B virus core antibody (Anti-HBc), Hepatitis

C virus antibody (anti-HCV), Human Immunodeficiency Virus

Type 1/2 antibody (anti-HIV) and Syphilis infection markers.

Two hundred eighty-two (282) donors did not present sero-

positivity for the 4 most frequent markers previously men-

tioned. Venous blood and plasma were collected for

screening for HBsAg, anti-HCV, anti-HIV and Syphilis (Fig. 2).

Database and blood collection

This is an institutional database with national impact, where

all the data related to the internal process of each donor is

recorded and stored through a code assigned to each donor,

allowing this information to be analysed later. For our study,

a database was created in Excel, and a structure was defined

for the data where only the variables of interest to our

study were entered, which refer to transfusion-transmitted

infections, namely HBV, HCV, HIV and Syphilis. Concerning

screening for Human T-Lymphotropic Virus (HTLV) infection,

it wasn’t our aim to talk about it, but it could be a topic for

Fig. 1 –Map of Africa showing the location of Angola (on the right), the city of Luanda (arrow) and Clínica Girassol (on the left).5
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discussion in a future publication, as could malaria, an

endemic condition in our country.

Venous blood and plasma were collected from volunteer

donors (everyone, voluntary non-remunerated blood donors

and family blood donors) and their relatives in tubes, which

were used for screening for HBsAg, anti-HCV, anti-HIV

and Syphilis, according to blood collection regulations and

standards.

Serology

The Blood transfusion service of the Immuno-Hemotherapy

service of Clínica Girassol meets the guidelines for mandatory

blood donor screening. Enzyme-linked Immunosorbent Assay

(ELISA) was used for the screening of blood of the HBV, HCV,

HIV antibodies and Syphilis using the automated Treponema

pallidum Hemagglutination Assay (TPHA) and then repeated

using VDRL (Venereal Disease Research Laboratory). Three

confirmatory tests were performed. Two tests were used in

parallel. Then, a third confirmatory test was used for discor-

dant results.

Screening of HBsAg, antibody HCV, antibody and HIV I/II

antigen

Screening of Hepatitis B virus surface antigen (HBsAg) was

performed using the Enzyme-linked immunosorbent assay

(ELISA) kits ARCHITECT plus i1000Sr Abbott (ARCHITECT

AgHBs Qualitative Test Kit). Test procedures and interpreta-

tion of results are done according to the instructions in the

manufacturer’s manual. Samples with questionable results, i.

e. grey zone, are repeated, using the same Kit and other meth-

odology, confirming the result in the Cobas and 601 Roche.

Repeatedly positive samples were considered Hepatitis B

virus surface antigen and Hepatitis B virus core antibody

(AcHBc) positive. Regarding the Hepatitis C virus antibody

(anti-HCV) and Human Immunodeficiency virus antibody

(anti-HIV), the grey zone was repeated using the same Kit and

other methodology, confirmed by the ADVIACentaur XP

Immunoassay System.

Anti-Syphilis antibody screening

Antibody detection (IgG and IgM) for Treponema Pallidum (TP)

was performed using the Enzyme-linked immunosorbent

assay (ELISA) kits ARCHITECT plus i1000Sr Abbott. Test proce-

dures and interpretation of results were done according to

the instructions in the manufacturer’s manual. The dubious

grey zone results were repeated using the manual method

TPHA/VDRL, the latter being considered the most specific pro-

cedure for confirming the test as a final result.

All tests used for screening have sensitivity and specificity

above 99 %, according to the manufacturer, with regular qual-

ity control. The Laboratory of the Immuno-hemotherapy Ser-

vice is certified by the Certified IQNet Management System.

Sociodemographic characteristics and time of donors

Two thousand seven hundred thirty-four (2734) donor sam-

ples were retrieved and analysed. The year with the most

donations was 2016. The characteristics of the study popula-

tion are shown in Table 1 according to the total distribution of

the donors and the seroprevalence of the four transfusion-

transmitted infections. Most donors were male, aged 18‒

64 years old, with a mean age of 32§9 years.

Seroprevalence of transfusion-transmitted infections

Among the donors, 73.9 % (95 % CI 72.2‒75.5) tested positive

for at least one transfusion-transmitted infection. The data

Fig. 2 –Summary of the blood donors’ records reviewed and TTIs.
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shows that the highest proportion of donors was most nota-

ble in the 25‒29 age group, which makes up 24.8 %. Most indi-

viduals gave blood as Family Blood Donors (FBD), i.e., 97.6 %,

while Voluntary Non-Remunerated Blood Donors (VNRBD)

accounted for the remaining proportion, 2.4 %. Despite being

low, foreigners also contributed to a small blood donation,

representing about 2.3 %.

Table 2 summarises the positivity rate of transfusion-

transmitted infections among donors by year. Hepatitis B was

the most prevalent type throughout the 5 years. The overall

prevalence of transfusion-transmitted infections fluctuated

during the study period. The Chi-Square test showed a signifi-

cant decrease (p < 0.001) over the 5 years. Tables 3 and 4 show

the seropositivity of transfusion-transmitted infections

within specific sociodemographic categories, including sex

and age.

Male donors had a higher frequency of transfusion-trans-

mitted infections than female donors, but this was not statis-

tically significant. Female donors had a significantly higher

frequency of HIV (p < 0.035) and Syphilis (p < 0.11). In contrast,

male donors had comparatively higher frequencies of HBV (p

< 0.001) and HCV (p < 0.011). Multiple Infections were

observed at higher frequency in male donors but without sta-

tistically significant.

We also observed an association with a statistically signifi-

cant transfusion-transmitted infections seropositivity (p <

0.001) between age categories (Table 4). In contrast, Syphilis

was higher in donors aged 35‒39 and ≥ 40 years. Markers for

Hepatitis C were more prevalent in donors 25‒29 and ≥

40 years. Family Blood Donors had a higher frequency of

transfusion-transmitted infections than Voluntary Non-

Remunerated Blood Donors (97.6% vs. 2.4 %). The prevalence

of transfusion-transmitted infections markers was signifi-

cantly higher in Family Blood Donors compared to Voluntary

Non-Remunerated Blood Donors: (50.4% vs. 40.9 %, p < 0.126

for Hepatitis B); for Hepatitis C (5.2% vs. 3.0, p < 0.774); for HIV

(7.1% vs. 3.0 % p < 0.323) and Syphilis 20% vs. 19.2 %, p < 0.894,

but not a statistically significant. The frequency of coinfection

was significantly higher in Family Blood Donors (74.2% vs.

62.1 %) and statistically significant p < 0.028.

The trend of hepatitis B, hepatitis C, HIV and Syphilis

The prevalence of Hepatitis B, hepatitis B virus core antibody

(anti-HBc) and HIV was statistically significantly different by

year (p < 0.001), and the years with the highest record were

2012 for HBV, 2013 for HIV and 2016 for anti-HBc. However,

the prevalence of HCV was relatively similar in most of the

years and declined in 2016. The prevalence of Syphilis, which

increased in most years, was observing its highest record in

2012, and the difference in the prevalence of Syphilis was sta-

tistically significant by year (p < 0.001). Multiple Infections

were statistically significant by year, but they started to

increase by 2015 (Table 2). The overall difference in the preva-

lence of transfusion-transmitted infections was statistically

significant by year (p < 0.001). The frequency of anti-T. pal-

lidum antibodies were higher in donors above 35‒39 and ≥

40 years and lowest in donors aged < 25 and 34, as shown in

Table 4.

Table 1 – Sociodemographic Characteristics of blood
donors of Clínica Girassol from June 2011 to June 2016.
Prevalence of TTIs (n = 2734).

N (%)

Sex
Male 2467 90.0 %
Female 267 10.0 %
Age, mean (SD) 32 (9)
< 25 590 21.6 %
25‒29 678 24.8 %
30‒34 539 19.7 %
35‒39 386 14.1 %
≥ 40 541 19.8 %
Year of collection (donation)
2011 281 10.3 %
2012 414 15.1 %
2013 410 15.0 %
2014 393 14.4 %
2015 440 16.1 %
2016 796 29.1 %
Type of donation
Voluntary (VNRBD) 66 2.4 %
Family (FBD) 2668 97.6 %
Nationality
Angolan 2671 97.7 %
Non-Angolan 63 2.3 %
HBsAg
Positive 1373 50.2 %
Negative 1361 49.8 %
Anti-HCV
Positive 140 5.1 %
Negative 2588 94.9 %
Doubtful 3 —

Not Tested 2 —

Indeterminate 1 —

Anti-HIV
Positive 191 7 %
Negative 2543 93 %
Syphilis
Positive 436 20 %
Negative 1748 80 %
Doubtful 4 —

Without register 546 —

Infections with at least one TTI
No 714 26.1 %
Yes 2020 73,9 %
Mono-infection 1901 94.1 %
HBsAg 1286 67.6 %
HIV 143 7.5 %
HCV 105 5.5 %
Syphilis 367 25.7 %
Coinfection (Dual Infections) 118 5.8 %
HBsAg/Syphilis 40 33.9 %
HBsAg/HCV 22 18.6 %
HBsAg/HIV 24 20.3 %
HCV/HIV 4 3.4 %
HCV/Syphilis 8 6.8 %
HIV/Syphilis 20 16.9 %
Triple Infection 1 0.1 %

Dotted lines (—) correspond to a remaining donation. The results

were negative for the four TTIs tested, being doubtful, untested and

undetermined in 5 donors in HCV antibody determination. Syphilis

was identified as a failure in the registries. In 546 donors, there was

no record of Syphilis serologies, and in 4 donors, the results were

doubtful (serological results which, according to the reference value,

are between 0.8‒0.9 and which, after repeating the test, remain at the

same values, so the blood with these results is discarded). Voluntary

Non-Remunerated Blood Donors, Family Blood Donors. Hepatitis B

Virus surface Antigen (HBsAg), Hepatitis C Virus antibody (anti-HCV),

Human Immunodeficiency Virus Type 1/2 antibody (anti-HIV).

braz j infect dis. 2023;27(6):103704 5



Coinfection

Five point nine (5.9 %) of blood donors had multiple infec-

tions, 5.8 % had coinfections, and 0.1 % had triple infections.

Of the coinfected donors, the most dominant were positivity

Hepatitis B virus surface antigen (HBsAg+)/Syphilis and

HBsAg+/HIV+. A single donor presented triple infection, with

positivity for HBsAg+, anti-HCV+ and anti-HIV+. The most

prevalent coinfections are Hepatitis B/Hepatitis C and HIV/

Syphilis.

A statistically significant association was also observed

between age categories in coinfected blood donors and

transfusion-transmitted infections seropositivity (p < 0.001).

The data shows that among the population of blood donors

according to age group, it is evident that the coinfection was

more prevalent in the age group of 35‒39 years and donors

above 40 years. Males in mono-infections constituted most

coinfections of the replacement donors who had at least one

transfusion-transmitted infection, and females made up

slightly less than males among volunteer donations, but this

was not statistically significant (p < 0.15). The year-to-year

fluctuations in the overall prevalence of coinfections of trans-

fusion-transmitted infections were all statistically significant

(p < 0.001) Table 5.

Table 2 – Transfusion Transmitted Infections (TTI) positivity rate among the donors by year (June 2011 ‒ June 2016).

2011 (%) 2012 (%) 2013 (%) 2014 (%) 2015 (%) 2016 (%) Total p-value

HIV < 0.001

Negative 264 94.0 % 390 94.2 % 364 88.8 % 354 90.1 % 397 90.2 % 774 97.2 % 2543 (93 %)

Positive 17 6.0 % 24 5.8 % 46 11.2 % 39 9.9 % 43 9.8 % 22 2.8 % 191 (7 %)

AgHBs < 0.001

Negative 25 8.9 % 141 34.1 % 169 41.2 % 150 38.2 % 196 44.5 % 680 85.4 % 1361 (49.7 %)

Positive 256 91.1 % 273 65.9 % 241 58.8 % 243 61.8 % 244 55.5 % 116 14.6 % 1373 (50.3 %)

HCV 0.004

Negative 265 94.3 % 384 92.8 % 385 94.6 % 366 93.6 % 413 93.9 % 775 97.5 % 2588 (94.8 %)

Positive 16 5.7 % 30 7.2 % 22 5.4 % 25 6.4 % 27 6.1 % 20 2.5 % 140 (5.2 %)

Syphilis < 0.001

Negative 75 93.8 % 156 58.9 % 211 65.7 % 263 74.9 % 347 80.7 % 696 94.4 % 1748 (80 %)

Positive 5 6.3 % 109 41.1 % 110 34.3 % 88 25.1 % 83 19.3 % 41 5.6 % 436 (20 %)

Total < 0.001

Negative 2 0.7 % 4 1.0 % 8 2.0 % 13 3.3 % 71 16.1 % 616 77.4 % 714 (26.1 %)

Positive 279 99.3 % 410 99.0 % 402 98.0 % 380 96.7 % 369 83.9 % 180 22.4 % 2020 (73.9 %)

Infection

Mono Infection 264 94.6 % 384 93.7 % 385 95.8 % 365 96.1 % 341 92.4 % 162 90.0 % 1901(94.1 %)

Dual and Triple -

Infections (MI)

15 5.4 % 26 6.3 % 17 4.2 % 15 3.9 % 28 7.6 % 18 10.0 % 119 (5.9 %)

Hepatitis B virus surface Antigen (HBsAg), Hepatitis C virus antibody, Human Immunodeficiency Virus Type 1/2 antibody (anti-HIV). p-value,

Pearson Chi-Square test for statistical difference in the distribution with each group. MI (Multiple Infection): corresponds to dual or co and triple

infections.

Table 3 – Transfusion-Transmitted Infections (TTI) positivity rate among the donors by sex.

Infectious agent Female, n (%) Male, n (%) Total, n (%) p-value

HIV 0.035

Negative 240 89.9 % 2303 93.4 % 2543 93 %

Positive 27 10.1 % 164 6.6 % 191 7.0 %

AgHBs < 0.001

Negative 160 59.9 % 1201 48.7 % 1361 49.8 %

Positive 107 40.1 % 1266 51.3 % 1373 50.2 %

HCV 0.011

Negative 262 98.1 % 2326 94.5 % 2588 95 %

Positive 5 1.9 % 135 5.5 % 140 5 %

Syphilis 0.113

Negative 163 75.8 % 1585 80.5 % 1748 80 %

Positive 52 24.2 % 384 19.5 % 436 20 %

Total 0.052

Negative 83 31.1 % 631 25.6 % 714 26 %

Positive 184 68.9 % 1836 74.4 % 2020 74 %

Infections 0.207

Mono Infection 177 96.2 % 1724 93.9 % 1901 94.1 %

MI 7 3.8 % 112 6.1 % 119 5.9 %

Hepatitis B virus surface antigen (HBsAg), Hepatitis C virus antibody, Human Immunodeficiency Virus Type 1/2 antibody. p-value, Pearson Chi-

Square test for statistical difference in the distribution with sex. MI, Multiple Infections, corresponds to dual or co and triple infections.
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There was a significant difference in coinfection with Hep-

atitis B, Hepatitis C, HIV and Syphilis concerning age groups

and a year of a collection with a p-value < 0.001, but no statis-

tical significance was observed in sex (p < 0.150). 2016 was the

year with the highest blood donation, and they did not pres-

ent any infection, and 2011 was the year that the donors had

at least one transfusion-transmitted infection.

Discussion

The overall cumulative frequency of transfusion-transmitted

infections markers in blood donors was 73.9 %, of which HBV,

HCV, HIV and Syphilis account for 50.2 %, 5.1 %, 7 %, and 20 %,

respectively. The results demonstrate a higher prevalence of

transfusion-transmitted infections than previous studies in

Angola, which reported an overall transfusion-transmitted

infections prevalence of 25.5 %4 and 18 %8 in the general pop-

ulation and 66.5 % in women undergoing antenatal care.9

This study showed an increase, with 50.2 % for HBV and 5.1 %

HCV, and when compared to a study carried out in Namibia

and Ethiopia, showed a low prevalence rate of 1.3 %10 and

11.5 %, respectively.11 The Hepatitis B, Hepatitis C, HIV, and

Syphilis markers were more prevalent in men with 90 %,

and this is observed in the other studies in different sub-

Saharan African Countries, Nigeria,12 Malawi,13 Sierra

Leone,14 Democratic Republic of Congo,15 Cameroon,16

Table 4 – Transfusion-Transmitted Infections (TTI) positivity rate among the donors by age group.

< 25 25‒29 30‒34 35‒39 ≥40 p-value

HIV, n (%) 0.019

Negative 559 94.7 % 622 91.7 % 507 94.1 % 347 89.9 % 508 93.9 %

Positive 31 5.3 % 56 8.3 % 32 5.9 % 39 10.1 % 33 6.1 %

AgHBs, n (%) < 0.001

Negative 187 31.7 % 318 46.9 % 265 49.2 % 247 64.0 % 344 63.6 %

Positive 403 68.3 % 360 53.1 % 274 50.8 % 139 36.0 % 197 36.4 %

HCV, n (%) < 0.001

Negative 571 96.8 % 642 94.7 % 519 96.5 % 367 95.8 % 489 90.7 %

Positive 19 3.2 % 36 5.3 % 19 3.5 % 16 4.2 % 50 9.3 %

Syphilis, n (%) < 0.001

Negative 404 91.0 % 476 88.1 % 360 81.8 % 229 72.9 % 279 62.6 %

Positive 40 9.0 % 64 11.9 % 80 18.2 % 85 27.1 % 167 37.4 %

Total, n (%) < 0.001

Negative 118 20,0 % 191 28.2 % 156 28.9 % 124 32.1 % 125 23.1 %

Positive 472 80.0 % 487 71.8 % 383 71.1 % 262 67.9 % 416 76.9 %

Infection, n (%)

Mono-infection 451 95.6 % 458 94.0 % 361 94.3 % 245 93.5 % 386 92.8 % 0.514

MI 21 4.4 % 29 6.0 % 22 5.7 % 17 6.5 % 30 7.2 %

Hepatitis B virus surface antigen (HBsAg), Hepatitis C virus antibody, Human Immunodeficiency Virus Type 1/2 antibody. p-value, Pearson Chi-

Square test for statistical difference in the distribution by age group. MI (Multiple Infection): corresponds to dual or co and triple infections.

Table 5 – Prevalence of coinfection among the population of blood donors according to age group.

Infection

Without, n (%) Mono-infection, n (%) Coinfection, n (%) Triple infection, n (%)

Age group

< 25 (n = 590) 118 (20.0 %) 451 (76.4 %) 21 (3.6 %) 0 (0 %)

25‒29 (n = 678) 191 (28.2 %) 458 (67.6 %) 29 (4.3 %) 0(0 %)

30‒34 (n = 539) 156 (28.9 %) 361 (67 %) 22 (4.1 %) 0 (0 %)

35‒39 (n = 386) 124 (32.1 %) 245 (63.5 %) 17 (10.1 %) 0 (0 %)

≥ 40 (n = 541) 125 (23.1 %) 386 (71.3 %) 29 (5.4 %) 1(0.2 %)

p-value < 0.001

Sex

Female 83 (31.1 %) 177 (66.3 %) 7 (2.6 %) 0 (0.0 %)

Male 631 (2.6 %) 1724 (6.9 %) 111 (4.5 %) 1 (0.0 %)

p-value < 0.150

Year

2011 (n = 281) 2 (0.7 %) 264 (94.0 %) 15 (5.3 %) 0 (0.0 %)

2012 (n = 414) 4 (1.0 %) 384 (92.8 %) 26 (6.3 %) 0 (0.0 %)

2013 (n = 410) 8 (2.0 %) 385 (93.3 %) 17 (4.1 %) 0 (0.0 %)

2014 (n = 393) 13 (3.3 %) 365 (92.9 %) 15 (3.8 %) 0 (0.0 %)

2015 (n = 440) 71 (16.1 %) 341 (77.5 %) 28 (6.4 %) 0 (0.0 %)

2016 (n = 796) 616 (77.4 %) 162 (20.4 %) 17 (2.1 %) 1 (0.1 %)

p-value < 0.001
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Ethiopia.11 A lower percentage of positive transfusion-trans-

mitted infection markers was found in females; young adults

are the most prevalent age group.

A high prevalence was observed in Family Blood Donors,

with 97.6 % compared to Voluntary Non-Remunerated

Blood Donors. Another study conducted on the Egyptian pop-

ulation observed a rate of 87.7 % for Family Blood Donors,17

Eastern Ethiopia at 98 %,11 India at 85.2 %18 and Thailand17

at 71 %.

Hepatitis B was the most prevalent type of transfusion-

transmitted infection throughout the 5 years, with 50.2 %.

This data shows a low prevalence when compared to other

studies conducted in other African countries, such as Tanza-

nia at 86.9 %19 and a high prevalence when compared with

Nigeria at 26.6 %,20 South-West Nigeria at 18.6 %,12 Mali

13.9 %.21 Other countries of Africa with a similarly high sero-

prevalence of HBV in BD are, for example, Benin, with

46.83 %22 and over 20 % Tunisia.23

On the other hand, 731 (62,9 %) donors were positive for

Hepatitis B core antibody (anti-HBc), which, nonetheless, is

lower than a study conducted in Kinshasa, with 70.9 % of

anti-HBc prevalence.24 The HBV-OBI (Occult Hepatitis B Infec-

tion) were classified as possible because they were negativity

Hepatitis B virus surface antigen (HBsAg_), but the HBV-DNA

(Desoxyribonucleic Acid) was not carried out. Therefore, these

donors were soon excluded from the first and can be studied

in the future.

Hepatitis C was 5.1 %; similarly, the prevalence was found

in a study pilot in Burkina Faso at 5.2 % and high in Nigeria at

6.0 %,12,25 6.2 % in Gabon,26 8 % in Tanzania,27 and 8.5 % in

South Ethiopia.28 Studies conducted in the Central Africa

Republic,29 Burkina Faso,30 and South Gondar-Ethiopia31 have

shown a low seroprevalence of HCV with 4.72 %, 4.40 % and

4.2 %, respectively. Other countries with low seroprevalence

were Morocco with 1.51 %,32 Ethiopia with 1.6 %33 and Nami-

bia with 0.1 %.10

According to the study, the prevalence of HIV in the blood

donors population was 7 %. The proportion is considerably

higher than other studies conducted elsewhere in Africa, like

South Ethiopia, at 6.4 %,28 Egypt at 0.01 %,17 and Nigeria at

4.2 %34 and lowest when compared to Mozambique at 8.5 %,35

Equatorial Guinea at 7.83 %,36 South Africa at 9.8 %,37 Zambia

at 15.9 %,38 Botswana at 22.9 %, Namibia at 9.1 %, and Swazi-

land at 26.1 %.39

The prevalence of Syphilis was 20 %, and when compared

to other studies conducted in other African countries, Equato-

rial Guinea showed the highest prevalence of T.pallidum,

21.51 %36 and 40.5 % in Zambia.40 Three countries present a

lower prevalence: Cameroon at 8.1 %,41 Ghana at 7.5 %,42 and

Tanzania at 4.7 %.43 A study carried out in Namibia on Syphi-

lis shows it to be more prevalent in women,10 which contra-

dicts the findings of this study.

One of the main limitations of this study is that it was con-

ducted with donations over five years. It is a retrospective

blood donation card review, which might not include some

variables. All test results did not give positive serological

results during the window period, and it would be crucial for

the study to cover other institutions by analysing the donors’

characteristics for several years with a much larger popula-

tion for a more extended period. Many other studies should

be done in Angola to assess the evolution of infections. The

analysis of this study should be performed in several contexts

for easy comparison with other studies. However, the data

categorisation based on this study indicated the origin of

most transfusion-transmitted infections.

We estimated a high seroprevalence of transfusion-trans-

mitted infections among blood donors in Angola. Our study

showed increased Hepatitis B prevalence and Syphilis and

poor women participation. Identifying the seroprevalence of

markers with positive results for Hepatitis B, Hepatitis C, HIV,

Syphilis, and coinfection in blood donors is crucial to contrib-

ute to a strategy that can better control the transmission of

these diseases, especially coinfection. The difficulty of obtain-

ing safe blood has been well demonstrated, which raises the

need for more accurate and statistical studies to establish bet-

ter health policies for transfusion safety.

Conclusion

The present study shows a high seroprevalence of transfu-

sion-transmitted infections among blood donors at Clínica

Girassol in Luanda in the Angola Region. These trends of

Hepatitis B, Hepatitis C, HIV and Syphilis prevalence sug-

gest that it is crucial to be rigorous in implementing safety

measures. Our study showed that it is essential to encour-

age more donations in voluntary donors for blood dona-

tion activities. Surveillance, control and prevention require

continuous monitoring of the transmission of Hepatitis B,

Hepatitis C, HIV and Syphilis, so it is imperative to

improve the screening of donor selection criteria and the

use of a combination of donor selection methods that pro-

vide safe blood in our country and thus contribute to the

reduction of prevalence.
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