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(HIV 1/2), tests for the surface antigen of hepatitis B virus (HBV), testing for
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1586 blood donors, thirteen (0.81%) were reactive to at least one TTI marker;

five (0.32%) were reactive for human immunodeficiency virus, seven (0.44%)

for hepatitis B and one (0.06%) for syphilis. There were no samples with
co-infection and hepatitis C virus markers. The prevalence of TTIs was high-
est in the 31 - 45 years age group (2.3%) and among first-time blood donors
(4.7%). The prevalence of all TTI was low with the highest prevalence of
0.44% for the hepatitis B virus. Conclusion: Continued concerted efforts will
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help to maintain satisfactory blood safety in Zimbabwe.
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1. Introduction

All blood donations should be screened for transfusion transmissible infections
(TTIs) to ensure that blood products meet the set safety standards [1]. The TTIs
include human immunodeficiency virus 1 and 2 (HIV-1/2), hepatitis B virus
(HBV), hepatitis C virus (HCV), and syphilis antibodies ( 7reponema pallidum)
[2]. All blood units which test positive (reactive) for any of the disease markers
are discarded in accordance with bio-safety protocols. Data from low-income
countries show that the average prevalence of TTIs was 6.71% in 2016 [3].

Transfusion of infected blood is the cause of 5% - 10% of HIV infection in
Sub-Saharan Africa, and 12.5% of patients who receive blood transfusions are at
risk of post-transfusion hepatitis [4]. Blood donation programs face challenges
in settings with a high HIV and HBV burden, such as Zimbabwe where it was
estimated that 14% of persons in the reproductive age group are HIV-infected
[5] and 10% adults are carriers of HBV [6].

Since the 1950s, the National Blood Service Zimbabwe (NBSZ) has fulfilled its
obligation to provide safe blood and adopted the World Health Organization
(WHO) recommendation of 100% voluntary non-remunerated donations [6].
Prospective donors are assessed using a questionnaire for high risk behavior,
weight measurement and hemoglobin level. For the past decade, an average of
1.6% TTIs prevalence has been recorded among blood donors [4], but there are
limited NBSZ published work aimed at 1) describing the demographic profile of
blood donors, 2) estimating the prevalence of TTIs (HIV, HBV, HCV, and
syphilis) and 3) assessing factors associated with TTIs. Assessment of the preva-
lence of TTIs among blood donors permits monitoring of the occurrence of the
TTIs in individual blood donor sub-populations and consequently, the safety of
the collected donations. It also gives an idea of the epidemiology of the TTIs
among blood donors and informs decision making and policy formulation in the

blood donor program.

2. Methods
2.1. Study Design

A cross-sectional analytical study using routinely collected data was undertaken.

2.2. National Blood Service Zimbabwe

NBSZ, a not-for-profit organization, has five branches that are situated in Ha-
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rare, Bulawayo, Mutare, Gweru, and Masvingo. In the past decade, an annual
average of 65,687 whole blood units has been collected annually. NBSZ has a
standardised donor enrolment and screening procedure which defers donors
with high risk behaviors such as: exchanging money, drugs, goods or favours in
return for sex, history of accidental exposure to blood or body fluids in the past

six months, having been a victim of sexual abuse and having unprotected sex.

2.3. Screening of Blood Donors

After receiving a pre-donation counselling, eligible blood donors’ history is as-
sessed for high-risk behaviors using a self-administered questionnaire and
medical checks are done on weight, blood pressure and haemoglobin level.
Based on the assessment, those with high-risk behaviors followed by haemoglo-
bin of <12.5 g/dl for both males and females, blood pressure outside the accept-
able range (<100/60 mmHg and >180/100 mmHg) and weight < 50 kg are de-
ferred from blood donation. Every eligible donor is assigned a unique identifica-
tion number and the collected blood unit undergoes the following tests for TTI
markers: antibodies and antigen tests for HIV-1 and HIV-2 (ARCHITECT HIV
Ag/Ab Combo, Abbott Laboratories, Wiesbaden, Germany), tests for HBsAg
(ARCHITECT HBsAg Qualitative II, Abbott Laboratories, Sligo, Ireland), HCV
antibodies (ARCHITECT Anti-HCV, Abbott Laboratories, Wiesbaden, Germany)
and antibodies for 7reponema Pallidum (Abbott Laboratories, ARCHITECT
Syphilis TP, Wiesbaden, Germany). First-time donors with reactive first-and
second-line test results, for any of the TTI markers, are deferred from donating
blood. Those with non-reactive test results for all four TTIs are invited to return
after three months (males) and four months (females). They are encouraged to
donate as long as they remain free from all infection markers. At every blood
donation, tests for all four TTIs are repeated. After enrolment into the blood
donor program, information on date of birth, residential address, contact details,
gender, NBSZ branch, marital status, occupation, and TTI test results are en-

tered into the electronic database.

2.4. Study Population

Individuals with weight more than 50 kgs and aged between 16 and 65 years in
the blood donor program in the five branches of the NBSZ from January to De-
cember 2018 were included.

2.5. Data Variables, and Extraction

Information on age, gender, NBSZ branch, marital status, occupation, donor
type (first time/repeat) and TTI test results were extracted from the NBSZ elec-

tronic database into an excel spreadsheet.

2.6. Sample Size Estimation

The sample size for this study was calculated using a formula for sample size de-
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termination for cross-sectional studies [7], with a Z-score (normal standard de-
viation) of 1.96 at 95% confidence, an average TTIs prevalence among blood
donors in developing countries of 1.6% [6], and an absolute precision of 0.05. A
minimum sample size of 2419 samples was required. However, a final sample
size of 1586 was considered for the study due to logistical constraints. A simple
random sampling of the blood collection forms was then conducted [8] at the
five NBSZ branches to proportionally select the total sample size of 1586 for the
study.

2.7. Data Analysis and Statistics

Data analysis was done in STATA 13.0™ (Stata Corp LLC, TX, USA). Socio-
demographic characteristics of blood donors were summarized as proportions.
The prevalence of TTIs was expressed as proportions with 95% confidence in-
tervals using binomial exact test. Socio-demographic factors associated with

TTIs were assessed using chi squared test. Level of significance was set at 5%.

2.8. Ethics Approval

The study protocol was approved by NBSZ (NBSZ003/2019), Medical Research
Council of Zimbabwe (MRCZ/E/247) and The Union Ethics Advisory Group, in
Paris, France, (44/19).

3. Results

Of the total 1586 blood donors, 972 (61.3%) were males and the mean (standard
deviation) age was 26.5 (11.6) years. The blood donors were distributed across
the NBSZ branches as follows; Harare 685 (43.2%), Bulawayo 293 (18.5%),
Gweru 222 (14.0%), Masvingo 201 (13.6%), and Mutare 185 (12.7%). Donors in
the age group of 16-30 years constituted 1124 (70.9%) of all donors. The overall
socio-demographic characteristics are described in Table 1. Approximately half
of the donors were not married; 787 (49.6%). Overall, 783 (49.4%) were students
and 242 (15.4%) constituted a wide range of various professions. Among the
blood donors, 232 (14.6%) were first-time donors and 1354 (85.4%) were repeat
donors.

The prevalence estimates are shown in Table 2. Thirteen donors (0.81%) had
at least one TTI; five (0.32%) were reactive for HIV 1/2, seven (0.44%) for HBV
and one (0.06%) for Treponema pallidum antibodies. There were no individuals
with a co-infection. There were also no donors reactive for HCV, and therefore,
no entry was recorded for HCV seropositive results.

Factors associated with TTTs are described in Table 3. The prevalence of TTIs
was higher in 31 - 45 years age-group compared to 16 - 30 years age group (2.3%
vs 0.53%; p = 0.014). First-time donors had a higher TTI prevalence compared to
repeat donors (4.74% vs 0.15%; p < 0.001). The other analyzed variables did not
show any statistically significant associations with seropositivity for any of the

analyzed TTI markers (p > 0.05).
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Table 1. Socio-demographic characteristics of blood donors in five blood service branches,

Zimbabwe, 2018 (N = 1586).

Characteristics Number Percentage
Total 1586 100
Gender Male 972 61.3
Female 614 38.7
Age groups in years 16 - 30 1124 70.9
31-45 305 19.2
46 - 59 126 8.0
>60 30 1.9
Not recorded 1 0.06
NBSZ branch Harare 685 432
Bulawayo 293 18.5
Gweru 222 14.0
Masvingo 201 13.6
Mutare 185 12.7
Marital status (n = 1071) Married 284 17.9
Not married 787 49.6
Not recorded 515 32,5
Occupation (n = 1091) Students 783 494
Professionals 245 15.4
Others 63 4.0
Not recorded 495 31.2
Donor Status First time 232 14.6
Repeat 1354 85.4

NBSZ—National Blood Service Zimbabwe.

Table 2. Prevalence of transfusion transmissible infections among blood donors

blood service branches, Zimbabwe, 2018 (N = 1586).

in five

TTI Number of reactive
ALlTTI 13

HIV 5

HBV 7
Syphilis 1

HCV 0

Co-infection

0

Percentage with 95% CI

0.81 (0.44 - 1.39)
0.32 (0.10 - 0.73)
0.44 (0.17 - 0.91)

0.06 (0.002 - 0.35)

TTI—transfusion transmissible infections, HIV—human immunodeficiency virus, HBV—hepatitis B virus,

HCV—hepatitis C virus.
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Table 3. Factors associated with transfusion transmissible infections among blood donors
in five blood service branches, Zimbabwe, 2018 (N = 1586).

Characteristics Total Any TTI P-value

Total 1586 13 (0.81)

Gender Male 972 9 (0.93) 0.555
Female 614 4 (0.65)

Age groups in years (n = 1585) 16 - 30 1124 6 (0.53) 0.014
31-45 305 7 (2.30)

46 - 59 126 0
>60 30 0

NBSZ branch Harare 685 5(0.73) 0.524
Bulawayo 293 2 (0.68)
Gweru 222 4 (1.80)
Masvingo 201 1(0.54)
Mutare 185 1 (0.50)

Marital Status. Married 284 5 (1.80) 0.132
Not married 787 4(0.51)
Not recorded 515 4(0.78)

Occupation Students 783 3(0.38) 0.212
Professionals 245 4 (1.63)
Others 63 1(1.59)
Not recorded 495 5(1.01)

Donor Status First time 232 11 (4.74) <0.001
Repeat 1354 2(0.15)

NBSZ: National Blood Service Zimbabwe, TTI—transfusion transmissible infections.

4. Discussion

In our study, the overall prevalence of TTI was low, with the HBV prevalence
being the highest followed by HIV prevalence. The findings were consistent with
previous studies [9]. There has been a steady decrease in the overall prevalence
of TTI from ~4% in 2010 to <1% in the present study and this decrease has been
recorded for all the TTI in Zimbabwe [9]. Similar declining trends in prevalence
have been reported in sub-Saharan Africa [10].

There was a male dominated blood donor pool (61.3%) in this study. A simi-
lar demographic pattern for males has also been reported in studies from other
parts of the world such as; India (95.2%, Pakistan (99.6%), Cameroon (82.0%),
Ethiopia (86.8%) and Mexico (81.9%) [2] [5]. This observation could be attrib-
uted to the cultural dogma that women should abstain from blood donation as
they do lose blood monthly via menstruation.

The worldwide decline in the universal TTI prevalence is a result of improved
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control of sexually transmitted infections, introduction of mandatory screening for
TTI and launching of intervention programs such as; regularly educating blood
donors to lead a less risk lifestyle and recognising blood donors who achieve out-
standing blood donation milestones [11] [12]. Furthermore, the specific decline in
Zimbabwe can also be attributed to improved donor screening through the inter-
nally improved blood donor risk and inventory model. However, continued com-
mitment and funding are required to further reduce the prevalence.

The TTI prevalence among first-time donors was ~5% compared to the
prevalence of 0.15% among repeat donors. This illustrated that repeat blood do-
nors were the safer source of blood in Zimbabwe during the study period. A
study in Zambia also confirmed similar findings [1]. Though the donor screen-
ing has improved still some blood units are discarded posing a cost and safety
implication. Stricter mechanisms of donor screening are required. In addition,
strategies to reduce the prevalence of HIV, HBV, and syphilis in the general
population will also reduce the TTI prevalence in first-time donors.

In our study, only 15% were first-time donors, this is lower than what has been
reported in most African countries [12]. This calls for recruitment strategies to in-
crease the first-time donors and eventually, the entire pool. The results reflected a
well-performing blood donor program which relies on retaining repeat donors.

We did not find HCV and co-infections among donors. Though this was en-
couraging, it could be due to two key reasons; first, the small study sample size,
second; HCV transmission is most frequent in high-risk populations including
people who inject drugs and men who have sex with men. These population
groups are low in Zimbabwe [13].

The strengths of the study were that it used routinely available data which was
kept in a central electronic database and the sample was fairly representative of a
nation-wide donor population. Additional studies on this area can be further
routinely be undertaken by NBSZ to obtain updated trends in the TTI preva-

lence and identify emerging risk factors.

5. Conclusion

This study has shown a low TTI prevalence in Zimbabwe with an evident higher
prevalence of HBV. Blood safety is being maintained in Zimbabwe. We recom-
mend continued close monitoring of the most risk sub-populations, and adop-

tion of new TTI testing technologies.

Limitation

The study could not assess the odds ratios and/or risk ratios as we did not have a
sufficient number of persons with TTTs. Information on occupation and marital

status was missing in one third of the records.
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