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Background: Access to safe blood and blood products is a global health priority,
requiring concerted public health efforts to ensure universal access to reduce
the global disease burden. However, there are inequities in access to safe and
adequate blood and blood products in sub-Saharan Africa (SSA), leading to
marked challenges in meeting the clinical needs of patients with diverse
pathologies. This study used the WHO health system building blocks to
systematically synthesize the literature to understand the barriers to blood and
blood product usage in SSA.

Methods: We used the PRISMA guideline to systematically search relevant
articles using six electronic databases: Web of Science, MEDLINE, PubMed,
Pscylnfo, Google Scholar, and Global Health databases between 2005 and
2023. The risk of bias for included studies was assessed using a modified
Joanna Briggs Checklist. Inductive thematic analysis was performed to
thematize the extracted data based on the WHO health system building blocks.
Results: Sixty-five studies representing eighteen countries in SSA were included
for review. Barriers included transfusion delays, low transfusion rates,
inappropriate practices, untimely referrals, blood stock-outs, poor adherence
to guidelines, lack of standardized protocols, poor transfusion management
systems, poor leadership/governance, and health workforce shortages.
Facilitators included drone technology use, prompt referrals, appropriate
transfusions, availability of skilled workforce, health information systems, and
effective leadership and governance.

Conclusions: Numerous barriers to blood and blood product access in SSA
exist. Addressing service delivery barriers such as transfusion delays, product
stock-outs, and ineffective governance of transfusion systems would be vital.
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referral systems, and practicing

appropriate use of blood would engender sustainable access to safe blood
services in SSA. Innovations such as the successful deployment of drone
technology in Rwanda are worth emulating and scaling across the continent.
Also, financing and effective leadership should be further researched as
potential facilitators of safe blood accessibility and use in Africa.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/view/

access to healthcare, blood, blood products, sub-Saharan Africa, WHO health systems
framework building blocks, whole blood

Oreh et al.
Further,
CRD42023434335.
KEYWORDS
Background

According to the World Health Organization (WHO) Model
List of Essential Medicines, whole blood, and blood products
such as red blood cells, platelets, and fresh-frozen plasma are
critical to meet the healthcare needs of populations (1). As a
result, access to safe blood and blood products is a global health
priority, and concerted public health efforts are needed to
ensure universal access to reduce the global disease burden.
However, there are disparities in access to safe and adequate
volumes of blood and blood products in low- and middle-
income countries (LMICs), particularly in sub-Saharan Africa
(SSA). Therefore, marked challenges are experienced in meeting
the clinical needs of diverse pathologies. For example, in 2022, a
WHO African Region survey report revealed that 5.2 units of
blood per 1000 people were donated in many African countries,
far below the recommended ten units/1,000 population (2).
From the data, only six African countries met the WHO targets.
Thus leading to unacceptably high preventable mortalities and
morbidities in the region compared to high-income
countries (2-5).

Although numerous and complicated structural and patient-
level factors are associated with the shortage of blood and blood
products in SSA (4, 5), research has demonstrated poor blood
transfusion practices as an important cause of hospital
admissions and mortality in the region (6-8). Notably, lack of
or delayed blood transfusions in SSA is associated with
increased pediatric malaria-related mortalities (6-8) and severe
perinatal hemorrhage, contributing to over 72% of maternal
deaths (9, 10). Consequently, SSA accounts for the highest
number of under-five children and maternal deaths worldwide
—74 under-five deaths per 1,000 live births in SSA, 14 times
higher than in developed nations, and a maternal mortality ratio

of 542 (UI 498-649) maternal deaths per 1,00 000 live births,

Abbreviations

FFP, fresh frozen plasma; GDP, gross domestic product; JBI, Joanna Briggs
Institute; LMICs, low- and middle-income countries; NBTS, National blood
transfusion service; OOP, out-of-pocket; PCV, packed cell volume; PEPFAR,
U.S. President’s Emergency Plan for AIDS Relief; PRISMA, Preferred
Reporting Items for Systematic reviews and Meta-Analyses; PROSPERO,
International Prospective Register of Systematic Reviews; SSA, sub-Saharan
Africa; TTI, transfusion-transmissible infection; UHC, Universal Health
Coverage; U, uncertainty interval; WB, whole blood; WHO, World Health
Organization.
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accounting for almost 66% of global maternal deaths,
respectively (2, 11, 12). Timely transfusion in severely anemic
children and following peripartum hemorrhage has been shown
to maximize the chances of survival (9, 13, 14). Unsurprisingly,
blood transfusion in SSA follows a similar pattern, with higher
transfusion rates in pediatric and obstetric settings than in other
settings. Furthermore, transfusion-transmissible infections (TTI)
such as HIV, hepatitis B, and hepatitis C continue to pose real
quality assurance and management concerns because they are
endemic in the region (2). Despite national transfusion policies
and guidelines supporting studies that suggest slow and steady
progress in reducing TTIs, there is vast room for improvement
in blood donor selection, recruitment, retention, testing, and
screening (3, 5, 15). To illustrate this, median blood discard
rates due to TTI reactivity (the number one reason for
discarding blood in African countries) were 4-5 times higher in
low-income countries (LICs) and LMICs. Of the discarded
blood reported by WHO, (9.6% in low-income countries, and
8.0% in lower-middle-income countries), more than half (5.8%
in LICs and 4.4% in LMICs) were discarded primarily because
of TTIs (16).

Various clinical indications in emergency and non-emergency
situations drive the demand for blood or hamper the supply by
reducing donations. For instance, public health emergencies
such as the Ebola outbreaks and the COVID-19 pandemic,
which had a significant impact on SSA because of existing
deficiencies in the healthcare system, brought to the fore the
enormous challenges to maintain the capacity to ensure safe and
reliable blood supply on the continent (15, 17). However,
considering that a large part of the region is plagued with a lack
of infrastructure, persistently depleting skilled health workforce,
financial challenges, and many other challenges, establishing a
robust infrastructure for universal access to blood and blood
products requires strong commitment from diverse stakeholders
at all levels, most notably government policies and legislation.

Due to the complexities of ensuring safe and reliable blood
and blood products in SSA, the WHO Health Systems
Framework could provide a basis for understanding the
challenges in achieving safe blood targets and objectives outlined
in the WHO Action Framework (18, 19). This
framework includes 1) service delivery, 2) health workforce, 3)

systems
health information systems, 4) access to essential medicines, 5),

financing, and 6) leadership/governance. The WHO Health
Systems Framework catalyzes health system strengthening in

frontiersin.org


https://www.crd.york.ac.uk/PROSPERO/view/CRD42023434335
https://www.crd.york.ac.uk/PROSPERO/view/CRD42023434335
https://doi.org/10.3389/frhs.2026.1837188
https://www.frontiersin.org/journals/health-services
https://www.frontiersin.org/

Oreh et al.

diverse ways. It has been used to evaluate the performance of
healthcare facilities (20), assess disease control programs (21),
evaluate public health emergency preparedness (22), measure
community health services and planning (23), and even
management of some health conditions (24). The performance
of these building blocks is therefore crucial to strengthening
blood transfusion systems, particularly in SSA, to improve safe
blood availability. This would have implications for health
indices such as maternal, newborn, infant, and child mortality,
which are linked to poor blood infrastructure and supply chains.

This study sought to 1) investigate blood transfusion practices
and patterns in SSA, 2) evaluate the indications for blood and
blood product use, and 3) use the WHO building blocks to
assess barriers and facilitators of blood and blood product use.
By doing so, we aim to contribute to understanding how further
improvements in blood transfusion practices in SSA could
be achieved.

Methods

This systematic review used the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) reporting
guidelines and checklist. The study protocol was developed and
registered in the National Institute for Health and Care Research
with the PROSPERO registration number CRD42023434335.

Data source, search strategy, and study
selection

Literature was searched from Web of Science, MEDLINE,
PubMed, Pscylnfo, Scholar, and Global Health
databases. The search strategy was limited to articles published
in English between 2005 and September 2023. An updated
search using the same keywords was conducted between 2023
and February 2026. The keywords used included: “blood

» o«

Google

transfusion,” “blood products,” “plasma,” “red blood cells,”
“platelets,” “fresh frozen plasma,” “cryoprecipitate,” “access,”
“utilization,” and all countries within the sub-Saharan African
region (see Supplementary Appendix 1). Inclusion criteria such
published

Language, reporting blood and blood product transfusion,

as peer-reviewed research articles in English
access, or utilization in sub-Saharan Africa, including all study
designs (i.e., quantitative or qualitative), and addressing any
patient demographic or health condition related to the study
question were used. See Supplementary Appendix 1 for

full information.

Data synthesis and analysis

Datapoints and headings were extracted based on their
relevance to the review’s objectives: author year, study setting
(country), study design, characteristics of participants, type of
blood or blood products reported, use of blood or blood
products, and main findings. The WHO Health System Building
Framework was also used to characterize observed barriers and
enablers or facilitators of blood and blood product use. Some
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articles reported barriers and facilitators of blood and blood
product use or access. As a result, an article may be grouped
under both categories. Further, we empirically ordered articles
into the six building blocks based on the alignment between the
reported findings and the blocks. For example, an article would
be categorized under “workforce” if it reports positive or
negative sentiments about healthcare workers. Concerning
studies that included SSA and non-SSA countries, we reported
and analyzed only the disaggregated findings for SSA. However,
we reported the comparative findings between the countries
where applicable to provide additional, comprehensive insights
about the results. Consequently, the findings were summarized
and organized in themes using qualitative narrative inductive
thematic analysis. Using thematic analysis allowed for the
identification and interpretation of salient data features that
corresponded with the research objectives and questions.

Quality appraisal

Two independent reviewers appraised each study’s risk bias
using five Joanna Briggs Institute (JBI) Checklists (25): analytical
cross-sectional, cohort, case-control studies, case reports, and
qualitative research checklists to appraise each study’s risk of
Another
discrepancies. Because the studies in this review comprised

bias. reviewer acted as a mediator to resolve
various study designs, we combined and modified the above-
mentioned JBI checklists by merging relevant criteria into a
comprehensive tool. The quality score for each included study
was calculated and then interpreted as yes, no, or not applicable

(Supplementary Appendix 2).

Results

The study aimed to investigate blood transfusion practices and
patterns, evaluate the indications for blood and blood product use,
and assess barriers and facilitators of blood and blood product
usage in SSA using the WHO health system framework.

Screening result

An initial search yielded 8,474 studies identified from the
included electronic databases. After duplicates (210) were
excluded from the search results, 8,264 articles underwent title
and abstract screening. Of these, only 180 articles met the
criteria for full-text screening, after which 65 studies were found
to be eligible for analysis. The PRISMA flow diagram, Figure 1,
shows a detailed breakdown of the articles included for review.

Study characteristics

Eighteen (n=23) SSA countries were represented in this
study. Most were from Nigeria (n=22/65; 33%) (26-47),
followed by Ethiopia, South Africa, and Kenya had (n=7/65;
10%) studies each 7, 30, 44, 48-58. Malawi, Tanzania, and

Ethiopia had (n=5/65; 7%). Other countries represented
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Studies from databases/registers (n = 8474)

References from other sources (n =20)

References from updated search 2023-2026
(n=120)
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References removed (n = 210)
Duplicates identified manually (n=5)

Y

Duplicates identified by Covidence (n = 205)

Studies screened (n = 8264)

>{ Studies excluded (n = 8084)

v

Studies sought for retrieval (n = 180)

Studies not retrieved (n=0)

v

Screening

Studies assessed for eligibility (n = 180)

Studies excluded (n = 115)

A 4

Studies included in review (n = 65)

FIGURE 1

PRISMA flow diagram detailing the database searches, the number of studies screened, and the full texts retrieved and included for review.

A 4

Language (n=2)

Not found (n=1)

out of Scope (n=85)

out of scope (n=5)

Wrong setting (n = 6)
Wrong outcomes (n = 5)
Wrong intervention (n = 1)
Wrong study design (n = 10)

included Ghana, Sudan, Rwanda, Zimbabwe, Mozambique,
Burkina Faso, Senegal, Mali, Democratic Republic of Congo,
Namibia, Lesotho, The Gambia, Burundi, Liberia, Eswatini, and
Botswana (30, 44, 59-64).

Almost all (n=59/65; 90%) of the studies occurred in
healthcare facilities (Table 1). These facilities comprised private,
public, and faith-based organizations (7, 13, 26-29, 31-39,
42-50, 52, 54-60, 62—87). Three (n=3/65; 4%) (51, 61, 88) used
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Other studies
included participants from the community where the study was
conducted, and only one (n=1/65, 1%) study was conducted in
a community-based setting (86). One study was conducted at a
scientific conference (n=1/65, 1% ) (41).

Concerning study design, sixty (n = 60/65; 92%) (7, 13, 2639,
41-72, 74, 75, 77, 78, 80-85, 87) employed quantitative
methodologies consisting of cross-sectional studies, randomized

data from national blood transfusion banks.
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control trials, case-control, and cohort studies, and one study used
an economic evaluation methodology (n=1/65 1%) (88).
Qualitative and mixed method studies were also included but
represented only three (n=3/65 4%) and two (n=2/65; 3%)
(69, 73, 76, 79, 86), respectively. Methodological quality
assessment of all included studies using the modified JBI
Checklist indicated that most of the studies (92%) had a high
rating across the JBI metrics suggesting that they showed
methodological rigor. However, some articles were lacking in
reporting key metrics or did not report them at all limiting the
ability to assess the methodological rigor (See Supplementary
Appendix 2).

Blood transfusion practices and patterns
Blood and blood components reported

Opverall, whole blood was more commonly ordered and used
for blood transfusions. Of the sixty-five studies included for
analysis, fifty (n=50/65; 76%) utilized whole blood (7, 13,
26-31, 33-39, 42-44, 46-48, 50, 54-62, 65-72, 74, 78, 79,
81-88). Conversely, slightly below half (n=31/65; 47%) of the
studies reported blood components. These products included
packed red cells, fresh frozen plasma, cryoprecipitate, platelets,
red blood cells concentrate, platelet-rich plasma, plasma
concentrate, allogeneic red cells, true packed red blood cells,
leukocyte-depleted leuko-reduced blood
washed red cells, and modified plasma. Fresh frozen plasma was
the most utilized component (n =20/65; 30%). At least nineteen
studies (n=25/65; 38%) reported using whole blood and
components concurrently. (Table 2)

cells, components,

Prevalence of transfusion

As seen in Table 2, the prevalence of transfusion differed
across countries, types of care, and indications. However,
transfusion prevalence in pediatrics superseded other healthcare
domains. Anemia-related illnesses accounted for the highest
prevalence of pediatric transfusions at 98.4% in Uganda (69).
Pediatric transfusions for malarial anemia (343/350; 98%) was
consistently high in Burkina Faso (59) and Uganda (65), and
the lowest prevalence of 4.8% among pediatric patients with
multiple indications was reported in Cameroon (87). In
women’s health, gynecological health services had the lowest
transfusion prevalence of 2.2% (27), and postpartum
hemorrhage (PPH) had the highest at 27.7% (60) in studies of

Senegalese and Malian mothers.

Types of care and indications for blood
transfusion in SSA

Pediatrics care accounted for almost half of the services
needing blood and blood component transfusion (n=27/65;
41%) (7, 13, 31, 36, 38, 39, 43, 46, 54, 55, 57, 59, 61, 65-67,
69-72, 7678, 81, 84-87). The indications varied, with most
being anemia-related: severe anemia, malarial anemia, and
anemia in sickle cell disease (n=15/27; 55%). Other pediatric
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indications included severe cancer, acute malnutrition,
septicemia, and severe pneumonia. Women’s healthcare was the
next most reported type of care. Twenty-two studies (n =22/65,
33%) (26-29, 34, 36-39, 43, 45, 48-50, 58, 60, 62, 68, 72, 78, 79,
84) accounted for obstetric and gynecological care. The most
common indication for transfusion among women was
hemorrhage in the postpartum and antepartum period (n = 6/22;
27%). Next was labor and delivery, comprising transfusion
received during vaginal or cesarean birth and post-abortion care
(n=5/22; 22%). Other types of care reported were related to
general medicine and care, specialty care, such as surgery—
trauma, abdominal, extremities, urology, neoplasms, and injuries

associated with emergency unit care (Table 2).

Barriers to blood and blood
component transfusion using the
WHO health systems framework

Service delivery

In our study, out of thirty-three (n = 33) articles that reported
systemic barriers, twenty-nine (n =29/33, 87%) (7, 27, 29-31, 36,
37, 4144, 52-54, 56, 57, 60, 63, 66, 67, 69, 70, 73, 74, 76, 79,
83, 84, 86) reported several service delivery barriers that impede
blood and blood product use across SSA, Table 3. These were
transfusion practices,

low transfusion rates,

delayed transfusion, and untimely referrals. Shari and colleagues

inappropriate

(66 noted that despite the high prevalence of moderate-to-severe
anemia in children under five, transfusion rates were as low as
23.2% in emergency departments. In Nigeria, most of the
women presenting for labor and delivery had only one unit of
blood transfused despite the need for more units based on
estimated blood loss at delivery and markedly low hematocrit or
packed cell volume (PCV) values 27. Even where high
transfusion rates were reported, Amadi et al. (2023) (29) noted
the possibility of inappropriate transfusion practices as a quarter
of the transfused patients had pretransfusion PCV of >25%
(transfusion threshold <20%). Similarly, at least 16% of children
with anemia were inappropriately transfused despite having pre-
transfusion hemoglobin concentration (Hb) levels > 6g/dL
(transfusion threshold <4 g/dL) (69). Tort and colleagues (60),
noted that untimely referrals and transportation challenges
increased the odds of poor health outcomes and led to case-
fatality ratios of up to 50% in women with PPH. Being
transferred to another hospital was significantly associated with
maternal mortality (adjusted odds ratio 13.35). Uche and
colleagues reported that none of the 13 institutions represented
in their study provided multispecialty services and used
substandard blood transfusion protocols (43). The time interval
between when a patient came to the hospital and when they
were transfused was also a barrier. In Kenya, Nabwera and
colleagues (54) found a 3.6- and 5.4-hour median request time
from laboratory receipt to blood collection for children with
severe anemia. This delay was significantly shorter in children
with severe anemia compared to those without. Similar findings
were reported in Nigeria, where the average process time for
routine, emergency, and uncross-matched requests was a mean
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of 109.58 + 79.76 min (range 45.00-360.00), 41.62 + 25.23 (10.00—
240.00), and 11.09 +4.92 (2.00-20.00), respectively (42).

Access to essential medicines

According to the WHO Health System Framework, access to
essential medicines refers to the ready availability of affordable
medicines to the public. As blood and blood products are
captured in the WHO’s Essential Medicines list, this indicates
the importance of their access for all 12. Twenty-six (n =26/33;
78%) (27, 30, 31, 36, 41-44, 52-54, 56, 57, 60, 63, 66, 67, 69, 73,
76, 78, 79, 83-86) studies discussed barriers related to a lack of
or inadequate supply or use of blood and blood products in
treatment, Table 3. Weeber et al. (2018) (52) in South Africa
reported that the available blood in the emergency room for
injury-associated hemorrhage might be sufficient in most cases,
but markedly insufficient in the event of massive blood loss or
for patients with other indications, particularly during weekends
with twice the need for blood units. Natunkunda et al. (2010)
(84) opined that 180/1674 (11%) of transfused patients who
received additional blood transfusions within >48 h might have
experienced blood transfusion shortages due to low blood stock.
3,887/218,564 (1.8%)
components are more telling of non-availability due to blood

However, the over unmet requested
stockouts or lack of replacement donors, leading to delayed
diagnosis, treatment,
(49,54,60). In Ethiopia, Fenta and colleagues found suboptimal

blood transfusion readiness, with significant variation across

and contributing to high mortality

regions. Overall, the authors found a mean readiness score of
4.5 out of 7, per the WHO Service Availability and Readiness
Assessment guide (63).

Leadership/governance

Effective leadership and governance ensure that strategic policy
frameworks and accountability systems are in place to manage
systems. Twenty-two (n=22/33; 66%) (30, 31, 36, 37, 43, 44,
52-54, 56, 57, 63, 66, 67, 69, 73, 76, 79, 83—86) studies reported
various leadership and governance-related barriers to blood and
blood product access, such as poor adherence to national and
WHO standards, lack of standardized transfusion protocol, lack of
infrastructure, and poor transfusion management systems,
Table 3. Reggiani et al. (2019) (85) found that 22% of transfusion
recipients had Hb levels exceeding the WHO recommendations
for severe anemia. Unfortunately, even children who met the
WHO recommendations were not transfused. Beyond the poor
adherence to recommended transfusion standards, some hospitals
did not have standardized protocols and practices. This led to the
clinicians using their judgment or disregarding laboratory test
results for transfusion. In Uganda, authors reported the complete
unavailability of hospital guidelines on the appropriate use of
blood at one regional referral hospital (84). Also in Uganda,
despite the availability of hospital guidelines, 52% of blood
requests for children with severe anemia were sent solely on the
clinician’s judgment without laboratory confirmation of anemia
(69). Lack of medical infrastructure, such as medical equipment,
and the poor product forecasting and management of blood
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transfusion systems, led to blood shortages and undue delays (31,
73, 78). Furthermore, among 13 facilities investigated in Nigeria,
none had a dedicated transfusion leadership committee 43. No
studies were found which compared the leadership of central vs.
hospital-based blood transfusion services, or detailed differences
between  medical and

in  leadership = competencies

financial executives.

Financing

Financing involves mobilizing, accumulating, and allocating
funds for health needs and purposes. In this study, eight (n =28/
33; 24%) (30, 31, 52, 73, 76, 79, 86, 88) papers discussed
financial barriers to blood and blood product use, Table 3.
However, most were focused on individual-level barriers, such
as financial hardships and the inability to pay for blood services,
and no studies were found which reported on the effect of risk
sharing and health insurance on access to blood and blood
products. In Uganda, parents or caregivers of children who had
recently been transfused for severe anemia reported that costs of
blood units were expensive at 30,000 shillings (approximately
US$10) a unit and were often unavailable to purchase (76).
Similarly, Tadeu and Geelhoed (2016) (73) reported that
hardships not
purchasing blood components but also when traveling from one

patients experienced financial only when
referral center to another. Costs of cross-matching, hiring staff,
buying equipment, or collecting, analyzing, and storing blood
products were additional challenges to health facilities. For
example, Mafirakureva (2016) (88) reported an astronomically
high cost of producing blood units (US$8.6 million) relative to
the annual GDP of Zimbabwe. The overall cost of producing
one safe unit of whole blood, RBCs, FFP, and PLTs was US
$118.42, US$130.94, US$199.46, and US$76.09, respectively,
constituting 12.4%, 13.7%, 20.9%, and 8.0%, respectively, of the
country’s annual GDP per capita of US$953). Checkley and
colleagues (2019) in Uganda (86) further found that costs
associated with machinery and maintenance for testing
transfusion-transmitted infections constrained the ability to

provide safe blood for patients.

Health information systems

Health
information to enhance health-related decisions. Only eight
(n=28/33; 24%) (31, 43, 52, 72, 76, 79, 83, 84) papers discussed
health information system-related challenges in this study,

information systems refer to using data and

Table 3. The challenges centered on manual data collection and
entry processes, leading to poor-quality data. In Zimbabwe,
authors noted that blood bank registry data were collected
manually. As a result, only 75% of discharge records were
available for analysis (72). Corresponding findings were reported
in Nigeria, where only six of the 31 participating hospitals had
centrally administered blood banking systems to coordinate
transfusions (31). Even when systems were available, logistical,
further
communication sharing, leading to poor decision-making and

and technical problems complicated  provider

delayed care. In a qualitative study, the participants reported
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non-functional phone lines between the maternity department
and the laboratory. Unfortunately, using WhatsApp to mitigate
communication barriers worsened the situation as key providers
were not included in the WhatsApp chat chain (79).

Health workforce

The WHO Health Systems Framework describes the health
workforce as individuals who engage in activities with a primary
intent to enhance health. In this study, the health workforce
refers to physicians, lab technicians, or other hospital staff. Only
six (n=6/33; 18%) (43, 60, 69, 73, 79, 83) studies reported
barriers associated with the health workforce, Table 3. The
primary barrier was the shortage of physicians or staff to
conduct laboratory testing or other important clinical functions
linked with blood services. In a qualitative study on blood
transfusion management among children with severe anemia in
Uganda, the authors reported low staffing levels, particularly
qualified physicians in the evening shifts, which account for
48.5% of admissions (69). Even when over 80% of women in a
maternity unit were seen and treated by a gynecologist-
obstetrician, less than 50% of women were attended to by
anesthesia staff and did not have access to an adult care unit. As
expected, this study found a 45% decreased risk of maternal
death in hospitals with a gynecologist-obstetrician on staff (60).
Meanwhile, technicians’ working hours were wasted in Tanzania
due to unnecessary blood cross-matching, leading to a loss of
over 73% of working hours during the study period of 171 days
(83). In Nigeria, Uche and colleagues noted that no transfusion
quality officers were identified across the 13 studies in one
Nigerian state43.

Facilitators of blood and blood component
transfusion using the WHO health systems
framework

Out of thirty-three articles that reported either barriers or
facilitators, a total of thirteen articles (n=13; 39%), Table 4,
discussed facilitators of blood and blood product use. Of these,
service delivery facilitators were reported in eight (n=8/33; 24%)
(7, 33, 36, 42, 52, 55, 57, 67, 78) studies and comprised the timely
dispatch of blood using drones (unmanned aerial vehicles),
prompt referral and appropriate transfusion. Five (n=5/33; 15%)
(7, 36, 50, 57, 78) articles highlighted access to essential medicine
facilitators, such as reduced blood delivery times and cold-chain
maintenance. Skilled health workforce (n=2/33; 6% (57, 71);
sound leadership/governance, which included policies on blood
redistribution and quality management systems (n=2/33; 6%)
(30, 80); and health-information systems (n=1/33; 3%) (80)
facilitators were also reported.

Discussion

Challenges in access to safe blood and blood products in sub-
Saharan Africa (SSA) have long persisted. These require detailed
interrogation of national blood systems and practices to
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understand why despite decades of the existence of blood
services in SSA, these gaps continue to challenge safe blood
availability and use. We conducted a review of 65 studies
representing 18 SSA countries, assessed blood transfusion
practices and patterns, and evaluated barriers and facilitators of
blood and blood product use on the continent.

Whole blood (WB) was an important source for blood
transfusions in 76% of the locations studied, and fresh frozen
plasma (FFP) was the most utilized blood component. As
plasmapheresis is largely underutilized in African countries,
these FFP are most likely derived from the splitting of WB into
components post-donation 2. Despite blood components being
the conventional method for targeted patient therapy, the
of the investment blood
component production and fractionation hinders many SSA
countries (88-91).

Pediatrics reported the highest prevalence of transfusion,

capital-intensive  nature in

mostly for anemia-related conditions such as malaria, sickle cell
disease, and severe acute malnutrition. Transfusion in obstetrics,
especially peripartum hemorrhage, was next, in alignment with
other studies (29, 90-92). It is notable that in SSA, the
proportions of transfused SCA patients have been reported as
90% (93). Malaria and anemia are major contributors to child
mortality in SSA, with rates of 70 per 1,000 live births, which is
nearly twice the global average and twenty times the average for
children in Western Europe (94). Despite global declines of up
to 40% in maternal deaths between 2000 and 2020, rates on the
continent remain abysmal, contributing nearly 70% (95) of
global maternal deaths.

Leveraging the WHO health system framework, we analyzed
blood transfusion systems. Across the framework’s six building
blocks, limited service delivery and access to blood as an
essential medicine were reportedly the major obstacles to access
in SSA. These barriers, which comprised stock-outs, prolonged
intervals before transfusion, and inappropriate transfusion
practices, could be attributable to poor care coverage and
insufficient training (96, 97). Other barriers included poor
leadership and governance, inadequate financing, manualized
health information systems, and health workforce shortages.

Policy and public health implications

The service delivery and accessibility challenges in SSA’s
access to blood are major issues of concern as they widen
existing health inequities. Innovative reforms in cold and supply
chain mechanisms, such as drone technology for delivery to
remote locations, community-based transport programs,
ambulance and transportation infrastructure, and enhancing
referral systems, would be critical (80, 97, 98). Safe blood is an
essential and potentially life-saving commodity; hence,
considering the burden of anemia-related conditions and post-
partum bleeding in SSA, ensuring timely access would be
critical. Using drone delivery in Rwanda was found to shorten
delivery times by 79-98 min and reduce blood expiry by 67%
(80). These gains can be translated to shortened intervals
between prescription and transfusion due to logistics
improvements, with commensurate improvements in child and

maternal death rates from malaria, anemia, and post-partum
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bleeding (7, 9, 10, 26, 27, 37, 60, 78, 79). Regardless of the
immense gains reported from Rwanda, there is little evidence of
substantial uptake of drone technology in other African
countries, perhaps owing to its implementation being capital-
intensive.

Furthermore, addressing stock-outs and shortages of blood
would require enhancing blood donor pools in communities.
There is a massive dearth of voluntary donors in SSA, which
greatly impedes the effectiveness of transfusion services
(99-102). In the WHO African region, the average number of
blood donations is less than 6 units per 1,000 population, and
even as low as two units per 1,000 population in countries such
as Cameroon and Eritrea (2, 99, 100). Community-based
interventions promoting blood donations in particular
sociocultural groups, such as the use of language, involvement
of community members in donor recruitment, or the use of
culturally relevant demonstrations, have been reportedly
successful and could be explored (101, 103).

The absence of effective leadership and governance of blood
services was the third most cited barrier amongst the building
blocks, and being multi-faceted has implications for several
other blocks. For instance, under the leadership and governance
block, adherence to relevant transfusion standards and protocols
would prevent inappropriate transfusions and wastages identified
in the service delivery block (67, 83, 84). Additionally, sound
governance of blood services would strengthen blood supplies
through timely tracking of donated blood using health
information systems (80). None of the included studies explored
the importance of leadership competencies and organization
type
organization and oversight are vital to any blood safety
infrastructure (102), they need to be examined in future research.

in the effectiveness of blood services. However, as

Despite global attention and progress towards UHC, low levels
of public financing in total health expenditure remain a challenge
for many LMICs, with high OOP spending, and sub-optimal
budgetary allocations to health (104). High blood production
costs were financial barriers reported in this study (86, 88).
Although costs may increase if more technologically advanced
blood production and are

safety measures implemented,

adopting blood management programs would minimize
inappropriate transfusions and blood wastage and reduce overall
costs (105). Moreover, this could translate to reduced costs of
care and minimized financial hardships for patients. No single
study reported financing as a facilitator of blood and blood
product
enormous financing gap for safe blood services in SSA.
Countries should endeavor to include blood and blood products

access and use. This particularly highlights the

as listed in the WHO essential medicines list in national and
sub-national health services packages for health insurance
reimbursement. Thus, significantly reducing the burden of OOP
payments. In Nigeria, the Basic Minimum Package of Health
Care Services (BMPHS) and Emergency Medical Treatment
(EMT) are designed to cover this but remain largely under-
utilized due to sub-national failures to meet eligibility criteria
for infrastructure and accountability (106, 107). A financing
challenge across several SSA countries is the over-reliance on
external funding, which weakens the delivery and sustainability
of health services (108—111). Between 2004 and 2016, significant
financial support and technical assistance of about US$468
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million was given to 25 SSA countries from the U.S. President’s
Emergency Plan for AIDS Relief (PEPFAR) to strengthen
national blood transfusion services (NBTS) and improve blood
safety and availability (112). However, following PEPFAR’s exit
from these countries, there is insufficient evidence of sustained
national investments in blood services to build on that assistance.

Cost recovery for blood products was reportedly highest in
East and Southern Africa, with the highest funding cost recovery
at 83.8% compared to 9% in West Africa, indicating a
households
Public-private

cost burden for and national
(86, 112).
alleviate this cost burden, especially in community engagement,
blood donor retention,

processing, and cold-chain maintenance (113). Exploring East

significant

governments partnerships could

recruitment and and screening,
and Southern African cost recovery mechanisms is worth
exploring for cross-national learning.

Despite existing health workforce shortages in SSA (114), this
block was interestingly the least cited by researchers. While
African Member States, including Nigeria, have prioritized
boosting the health workforce (115), these are medium-to-long
the of blood
transfusion services in SSA would largely rely on the more

short-to-medium term strategies earlier listed.

terms strategies. Therefore, strengthening

Strength and limitations

This study’s use of the WHO health system framework to
understand the barriers and facilitators to blood product access
and use in SSA offers fresh insights. Using a robust search
strategy, eighteen out of the forty-nine countries in SSA were
this study had
limitations. First, only articles in English were included for

included for analysis. However, several
analysis. Therefore, findings may not be applicable throughout
SSA, particularly in Francophone or Lusophone countries.
Although several countries were represented in this study, the
findings cannot be generalized due to cultural, social, political,
and economic differences. Also, some critical components of
blood safety practices are not overtly included in the WHO
Framework. These include health workforce issues such as
professional education and training and are therefore worth
considering in future explorations of the relevance of this
framework to blood safety in SSA. Finally, this study covered a
large period, spanning two decades, with such a vast timeline
presenting a likely limitation to the findings. However, we had
anticipated observing changing trends over the course of the
years between the establishment of organized blood services in
much of SSA in 2005 and the formal introduction of the
framework by WHO in 2007 (18, 19, 112, 116). Regardless, this
study adds to the body of literature indicating potential areas of

intervention to strengthen blood services in SSA.

Conclusion

We investigated blood transfusion practices, patterns, and
indications; and used the WHO health system building blocks to
determine barriers and facilitators to blood and blood product
access in SSA. Anemia-related conditions such as malaria, sickle
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cell disease, acute malnutrition, and peripartum

hemorrhage were conditions that most frequently required blood

severe

transfusion, with whole blood being the most used product.
Delayed  transfusion, untimely referrals, inappropriate
transfusion practices, low transfusion rates, blood stock-outs,
and poor leadership and governance systems in blood services
were the most prevalent.

This study revealed the use of mainly whole blood instead of
blood components in managing severe anemia in children and
peripartum hemorrhage. Findings from the systems assessment
of barriers and facilitators of blood and blood product use point
to the need for policymakers, managers of blood services, and
transfusion professionals to deliberately conceptualize strategies
to tackle bottlenecks to timely, safe blood supply. Shortened
blood dispatch times, enablement of prompt referrals, and
appropriate transfusion practice need to be prioritized to
enhance the ready availability of safe blood in SSA. Despite its
potential, the innovative use of drone technology in Rwanda to
boost blood supply chains has not been scaled up to other parts
of the continent and is worth emulating. Surprisingly, none of
the papers reviewed highlighted financing or the effect of
leadership competencies or organization systems as facilitators
of using safe blood. Additionally, despite increasing global
emphasis on risk sharing and universal health coverage, no
research has demonstrated its potential for financing blood
services. This reveals clear gaps in research that need to be
explored in blood transfusion services in SSA.

Health systems in SSA are fragile, and an enormous burden of
high blood-need conditions prevails in the region. Therefore,
given her vulnerability to threats, namely terrorism, conflict, and
infectious diseases, strengthening blood systems would help
address existing challenges in access to safe blood and improve
health outcomes, especially for women and children.
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