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ABSTRACT

Sickle cell disease (SCD) remains a major public health concern across Africa, where high
disease prevalence intersects with limited healthcare resources and delayed diagnosis.
Preventive care models that integrate early detection, infection prophylaxis, disease-
modifying therapies, and multidisciplinary support have demonstrated significant potential
in reducing morbidity and improving survival. This narrative review synthesizes current
evidence on integrated preventive care approaches implemented within tertiary
healthcare settings across Africa. It highlights progress in newborn screening, vaccination
and antimicrobial prophylaxis, hydroxyurea-based. interventions, stroke prevention
strategies, nutritional  support, psychosocial services, and emerging digital health
innovations. The review also examines persistent gaps, including inadequate infrastructure,
workforce shortages, high treatment costs, and fragmented referral pathways.
Collectively, these insights underscore the critical need for sustainable, context-specific
preventive care frameworks that strengthen health systems and improve long-term
outcomes for individuals living with SCD across the continent.
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Introduction
Sickle Cell Disease (SCD) is a genetically
inherited hemoglobin disorder

characterized by the presence of
abnormal hemoglobin S, which causes red
blood cells to assume a sickle shape,
leading to chronic hemolysis, vaso-
occlusion, and progressive multi-organ
damage [1]. Globally, more than 300,000
infants are born annually with SCD, and the
burden is disproportionately high in sub-
Saharan Africa [2-5]. Nigeria accounts for
nearly 50% of these births, making it the
country with the highest global prevalence
of the disease. The associated morbidity
and mortality are profound, particularly in
regions with limited access to early
diagnosis and comprehensive care [6-7].
Historically, the management of SCD in
many low- and middle-income countries
has been reactive, primarily addressing
acute complications such as vaso-
occlusive crises, @ stroke, acute chest
syndrome, and infections. This curative
model of care, though essential, often
results in poor long-term outcomes due to
missed opportunities for early intervention.
High rates of pediatric mortality persist, with
studies showing that up to 70% of children
with SCD in sub-Saharan Africa die before
the age of five in the absence of effective
interventions [8-9].

Integrated preventive care models are an
evolving paradigm in the management of
chronic diseases such as SCD. These
models emphasize early detection, health
education, routine clinical monitoring, and
coordinated multidisciplinary interventions
aimed at preventing complications before
they occur. Preventive care in SCD
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typically includes newborn screening,
penicillin prophylaxis, immunization against
encapsulated organisms, routine
hematologic assessments, and
comprehensive outpatient follow-up. Such
models have been shown to significantly
reduce disease burden and improve
survival and quality of life [10-11]. Tertiary
healthcare institutions serve as critical hubs
for implementing and evaluating
integrated care due to their specialized
resources, access to diagnostics, and
professional expertise. These institutions are
well positioned to model best practices in
preventive care and to generate empirical
evidence to guide national policy. In
countries like Nigeria and Ghana, several
tertiary centers have begun incorporating
stfructured preventive services into their
routine SCD. care with-measurable success
[12-13]. Empirical studies from  tertiary
hospitals have revealed  substantial
benefits from integrated approaches. For
instance, a newborn screening program at
the University of Abuja Teaching Hospital
led to a 37% reduction in under-five
mortality.  Lagos  University  Teaching
Hospital reported a 44% decline in
infection-related hospitalizations following
the introduction of pneumococcal
vaccination and antibiotic prophylaxis [14-
15]. These data illustrate the potential of
preventive strategies to transform the
clinical trajectory of individuals living with
SCD.

Aim

This review aims to evaluate the structure,
implementation, and  outcomes  of
integrated preventive care models for
Sickle Cell Disease (SCD) within tertiary
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healthcare settings, with a focus on
identifying empirical trends, highlighting
systemic  challenges, and proposing
evidence-based policy recommendations
to enhance the effectiveness and
scalability of such interventions.

Methods

This narrative review was developed
through an extensive and iterative
exploration of published and grey literature
focusing on preventive care strategies for
sickle cell disease (SCD) within tertfiary
healthcare settings across Africa. The
search process involved consulting multiple
electronic databases, including PubMed,
Google Scholar, and African Journals
Online (AJOL), as well as reviewing World
Health  Organization  (WHO)  reports,
national health policies, andinstitutional
documents from major African tertiary
hospitals. The review did not impose
restrictions on publication year, allowing
inclusion of both  foundational = and
contemporary evidence that has shaped
preventive care models. Keywords such as
“sickle cell disease,” “preventive care,”
“Africa,” “tertiary care,” "hydroxyureaq,”
“newborn screening,” “infection
prophylaxis,” and  “integrated  care
models” were used in various combinations
to capture relevant literature.

Articles were selected based on their
relevance to preventive interventions,
integrated care frameworks,
mulfidisciplinary  service  delivery, or
implementation experiences in tertiary
hospital contexts. Emphasis was placed on
studies that provided insight into clinical
outcomes, program effectiveness,
feasibility in resource-limited settings, and
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contextual adaptations unique to African
health systems. The extracted information
was synthesized thematically, allowing the
review to highlight major preventive care
components, recurrent implementation
challenges, and innovations emerging
from ftertiary care practices. Because of
the diverse nature of available literature,
the review did not follow a systematic
meta-analysis  approach but instead
adopted a narrative synthesis method to
provide a comprehensive, descriptive
understanding of current models and their
impact on SCD management in African
tertiary settings.

Integrated Preventive Care Components
Integrated preventive care for Sickle Cell
Disease (SCD) is a multidimensional
strategy designed to anticipate and avert
complications, reduce disease burden,
and improve survival and quality of life.
Tertiary - healthcare: settings, by virtue of
their infrastructure, multidisciplinary
workforce, and diagnostic capacity, serve
as ideal platforms for implementing such
interventions. This section reviews the core
components of integrated preventive care
models commonly employed in these
settings [16-17]].

1. Newborn Screening and Early Diagnosis
Newborn screening is foundational to
preventive care in SCD. Early identification
of affected infants allows timely initiation of
life-saving interventions. In Nigeria, the
implementation of newborn screening
programs at the University of Abuja
Teaching Hospital led to a 37% reduction in
under-five mortality within four years. Early
diagnosis enables health education for
caregivers, initiation of prophylaxis, and
enrollment in specialized SCD clinics.
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Despite its proven efficacy, nationwide
implementation remains limited due to
infrastructural and policy barriers [18-19].

2. Prophylactic Antibiotic Therapy

The use of prophylactic penicillin in infants
diagnosed with SCD has been widely
adopted in tertiary settings to prevent
invasive pneumococcal infections.
Empirical data from Lagos University
Teaching Hospital showed a 44% decrease
in infection-related hospital admissions
following the implementation of this
profocol. Typically initfiated from two
months of age, oral penicilin therapy
contfinues until at least five years of age,
significantly reducing the incidence of
septicemia and pneumonia, which are
leading causes of death in pediatric SCD
patients [20-21].

3. Vaccination Programs

Vaccination against encapsulated
organisms such as Streptococcus
pneumoniae, Haemophilus influenzae type
b, and Neisseria ~meningitidis is @
cornerstone  of infection prevention.
Tertiary institutions often integrate these
immunizations into routine care for SCD
patients. In Ghana’s Korle-Bu Teaching
Hospital, integration of pneumococcal
conjugate vaccine (PCV-13) into SCD
management led to a 50% reduction in
pneumococcal disease incidence. The
inclusion of hepatitis B and influenza
vaccines further enhances the protection
against preventable infections [22-23].

4. Hydroxyurea Therapy and Monitoring
Hydroxyurea, a disease-modifying agent,
reduces the frequency of vaso-occlusive
crises, acute chest syndrome, and blood
transfusion requirements. In tertiary centers
like the University College Hospital, lbadan,
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hydroxyurea use was associated with a
60% reduction in the rate of painful crises
among compliant patients. Preventive
care models integrate this therapy with
regular laboratory monitoring, including
complete blood counts and renal function
tests, to ensure efficacy and safety [24-25].
5. Comprehensive Outpatient Clinics and
Multidisciplinary Care

Tertiary hospitals often operate
comprehensive SCD clinics staffed by
hematologists, pediatricians, social

workers, nuftritionists, and counselors. These
clinics provide routine follow-up, health
education, psychosocial support, and
tailored freatment plans. At Aminu Kano
Teaching Hospital, infroduction of
multidisciplinary clinics reduced
emergency department visits by 38% and
improved appointment . adherence by
45%. Patient-centered care within these
clinics - fosters continuity and early
detection of complications [26-27].

6. Transcranial Doppler Screening and
Stroke Prevention

Stroke is a devastating complication in
children with SCD. The use of transcranial
Doppler (TCD) ultrasonography to detect
elevated cerebral blood flow velocities has
become standard in  many terfiary
institutions. Children identified with high risk
are placed on regular blood tfransfusion
regimens. A program at the University of
Nigeria Teaching Hospital reported a 70%
reduction in first-time stroke occurrence
among high-risk children enrolled in a TCD-
based intervention protocol [28-29].

7. Health Education and Caregiver Support
Patient and caregiver education is integral
to all components of preventive care.
Topics include symptom recognition,
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medication adherence, nutrition,
hydration, and infection conftrol. Structured
educational interventions have been
shown to enhance disease understanding
and treatment compliance. In fertiary
settings, caregiver support groups and
community outreach programs are used to
reduce stigma, promote healthy practices,
and improve early health-seeking behavior
[30].

Empirical Outcomes from Tertiary Settings
The integration of preventive care models
within tertiary healthcare facilities has
yielded demonstrable improvements in
morbidity and mortality indicators among
individuals with Sickle Cell Disease (SCD).
Empirical data from various ftertiary
institutions across sub-Saharan Africa and
other low-to-middle-income regions
indicate that coordinated, multidisciplinary
interventions significantly enhance patient
outcomes when compared to fragmented
or purely symptomatic care. A longitudinal
observational study conducted at the
University. College Hospital (UCH), lbadan
tracked 412 pediatric patients enrolled in a
comprehensive SCD clinic over a five-year
period. Following the implementation of
routine hydroxyurea therapy, prophylactic
antibiotics, and immunization schedules,
the incidence of vaso-occlusive crises
dropped by 61%, while hospital admissions
due to acute chest syndrome declined by
47%. Additionally, the mortality rate among
this cohort fell from 12.8 per 1,000 patient-
years to 5.1 per 1,000 patient-years,
marking a significant public health impact
[31]. Similarly, a retfrospective analysis af
the Aminu Kano Teaching Hospital (AKTH)
evaluated the outcomes of integrating
transcranial Doppler (TCD) screening for
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stroke risk among children aged 2-16 years
with SCD. Of the 138 children screened, 28
(20.3%) were identified with abnormal
cerebral blood velocities and were
initiated on chronic transfusion therapy.
Over a two-year follow-up, the incidence
of first-time stroke in this high-risk group was
reduced by 72%, emphasizing the value of
early cerebrovascular risk identification in
tertiary SCD care [32].

At the Lagos University Teaching Hospital
(LUTH), a cohort study examined the
impact of structured outpatient care on
emergency visits  and  unscheduled
hospitalizations. The findings revealed a
39% reduction in emergency room Visits
and a 34% decrease in  admission
frequency over three years among 285
SCD patients enrolled in a comprehensive
care model, compared. to historical
confrols. Additionally, patients  reported
improved medication adherence and
caregiver satisfaction based on follow-up
interviews and health survey scores [33-34].
Data from Korle-Bu Teaching Hospital in
Ghana highlighted the effectiveness of
integrated vaccination protocols,
particularly the use of pneumococcal
conjugate vaccine (PCV-13) and
Haemophilus influenzae type b vaccine.
Among vaccinated  pediatric  SCD
patients, the incidence of severe
pneumococcal infections dropped from
16% to 6%, and all-cause infection-related
hospitalizations were reduced by 43% over
a three-year monitoring period [35-36].
Moreover, University of Nigeria Teaching
Hospital (UNTH), Enugu, introduced a
structured caregiver education and
support program as part of their SCD
management strategy. Quantitative
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assessment of 110 caregivers
demonstrated a 51% improvement in
knowledge scores, while corresponding
clinical data showed enhanced clinic
attendance rates (from 58% to 82%) and
earlier presentation during febrile illnesses.
These findings reinforce the necessity of
psychosocial integration in SCD care
models [37-38].

Challenges in Implementation

Despite the proven benefits of integrated
preventive care models for Sickle Cell
Disease (SCD), tertiary  healthcare
institutions in many low- and middle-
income countries face numerous obstacles
in achieving widespread, sustainable
implementation. These challenges are
multifactorial, ranging from systemic health
infrastructure limitations to socioeconomic,
policy, and cultural constraints[39].

1. Inadequate Funding and Resource
Allocation

The most pervasive barrier is the chronic
underfunding of SCD programs in tertiary
institutions. Unlike communicable diseases
such as HIV or tuberculosis, SCD receives
relatively limited attention and budgetary
allocation from national governments and
global health donors. As a result, essential
components such as hydroxyurea therapy,
regular blood transfusions, and advanced
diagnostics (e.g.. transcranial Doppler
ultfrasonography) are often underutilized
due to high out-of-pocket costs borne by
patients. In a survey conducted across six
tertiary hospitals in  Nigeria, 68% of
pediatricians cited lack of funding as the
primary impediment to implementing
comprehensive SCD care protocols [40].

2. Shortage of Trained Personnel
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There is a critical shortage of specialized
healthcare providers, including
hematologists, genetic counselors, and
tfrained nurses, necessary to deliver
preventive care for SCD. In many tertiary
institutions, SCD clinics are staffed by
general pediatricians or internal medicine
practitioners with limited expertise in the
condition. This skills gap compromises the
quality of care and limits the ability to
deliver patient education, monitor therapy
effectively, or conduct early screening
programs.  Additionally, high provider
turnover and migration further exacerbate
human resource instability [41].

3. Inconsistent Policy Support and
Guidelines

Another notable challenge is the lack of
standardized  national guidelines and
policies governing SCD care. While some
institutions ~ have  developed  internal
protocols for preventive management,
there is often inconsistency in care delivery
across centers. For example, some tertiary
hospitals  routinely — offer hydroxyurea
therapy and newborn screening, while
others lack formal programs. This variability
leads to unequal access and outcomes.
Furthermore, delays in policy integration of
evidence-based strategies—such as
newborn screening—hamper early
intervention at a national scale [42].

4. Limited Laboratory and Diagnostic
Infrastructure

Tertiary centers, especially in rural or semi-
urban regions, often operate without
adequate laboratory support for key
diagnostic  and  monitoring  services.
Regular blood counts, hemoglobin
electrophoresis, renal and liver function
tests, and imaging studies like TCD require
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well-equipped labs and trained
technicians. Intermittent power supply,
equipment breakdown, and stock-outs of
reagents frequently interrupt continuity of
care. A mulfi-center evaluation in Ghana
found that 42% of institutions experienced
monthly service interruptions due to
equipment failure or reagent shortages
[43-44].

5. Socioeconomic and Cultural Barriers

The implementation of preventive care
strategies is also hindered by
socioeconomic disparities and cultural
misconceptions about SCD.  Stigma
surrounding the disease often discourages
families from seeking fimely care or
disclosing their child’'s condition. In
addition, poverty and low health literacy
confribute to poor adherence to
medications, missed clinic .appointments,
and late presentation in crises. Caregivers
may prioritize daily subsistence needs over
routine health visits, even when services
are subsidized [45-46].

6. Poor Data Management and Monitoring
Systems

Robust health information systems are
essential for tracking patient outcomes,
managing appointments, and evaluating
program success. However, many tertiary
facilities still rely on paper-based records or
fragmented digital systems that hinder
longitudinal monitoring. This lack of real-
time data compromises the ability to
conduct audits, measure impact, and
implement responsive policy decisions.
Furthermore, the absence of national SCD
registries limits the collection of population-
level epidemiological data [47-49].

7. Sustainability and Integration with Lower-
Level Facilities
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A final implementation challenge is the
lack of sustainable models that link tertiary
preventive care efforts with primary and
secondary healthcare systems. Many
patients diagnosed at tertiary centers live
far from these facilities and cannot afford
frequent travel for follow-up. Without strong
referral systems and task-shifting strategies,
preventive care remains centralized and
inaccessible to the broader population.
Integration with community health workers
and primary clinics is still underdeveloped,
hindering scalability [50-51].

Policy Implications and Recommendations
The empirical outcomes and
implementation challenges of integrated
prevenfive care models in ferfiary
healthcare institutions reveal a critical
need for sirategic health policy reform. As
the burden of Sickle Cell Disease (SCD)
confinues to rise—particularly  in  sub-
Saharan Africa where the prevalence is
highest—policy makers must act decisively
to institutionalize, fund, and scale
preventive strategies. Effective policies will
not only enhance clinical outcomes but
also reduce long-term healthcare costs by
averting complications and hospitalizations
[52].

1. National Integration of Preventive SCD
Protocols

One of the foremost policy imperatives is
the formal adoption of national SCD
guidelines that emphasize preventive care
across all levels of the health system. These
should include routine newborn screening,
early initiation of hydroxyurea,
pneumococcal and other relevant
vaccinations, and standardized stroke risk
screening  via  transcranial  Doppler.
Ministries of Health, in collaboration with
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professional societies, must ensure these
protocols are evidence-based, contexi-
appropriate, and consistently applied
across all terfiary institutions [53].
2. Public Financing and
Frameworks

Integrated preventive care must be made
financially accessible through national
health insurance schemes or dedicated
public health funding. Policy frameworks
should prioritize the inclusion of essential
SCD medications, laboratory monitoring,
and follow-up care in health insurance
packages. For instance,  subsidizing
hydroxyurea, penicilin prophylaxis, and
regular diagnostic tests would dramatically
reduce the economic burden on families.
Governments may also explore public-
private partnerships to support
procurement and supply chains for these
essential services [54].

3. Investment in Workforce Training and
Retention

Strengthening human resource capacity is
pivotal. Policy makers must invest in the
training of specialized personnel including
hematologists, pediatricians, nurses,
laboratory scientists, and genetic
counselors.  Tertiary fraining institutions
should be mandated to include
comprehensive SCD care modules in their
curricula.  In  addition, financial and
professional incentives—such as
scholarships, hazard allowances, and
career development programs—should be
instituted to retain qualified staff in
underserved areas [55].
4. Strengthening
Information Systems
Governments must prioritize infrastructure
investment in diagnostics and electronic

Subsidy

Diagnostic and
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medical records. Sustainable funding
should be dallocated for equipment
maintenance, laboratory reagents, and
digital health solutions. Creating national
SCD registries and mandating digital
reporting from ftertiary hospitals  will
enhance surveillance, resource planning,
and policy evaluation. Mobile health
platforms could also be leveraged to
support adherence tracking and
telemedicine consultations [56-57].

5. Decentralization and Community
Linkages
Policies should promote the

decentralization of preventive SCD care to
primary and  secondary healthcare
facilities. This requires building strong
referral networks, task-shifting models, and
community-based outreach  programs.
Community health workers and local
health posts should be empowered to
provide education, basic monitoring, and
prompt referrals to tertiary centers. This
approach not only improves accessibility
but also strengthens the continuum of care
across all levels of the health system [58-
59].

6. Multi-Sectoral and Advocacy
Approaches
Finally, multi-sectoral engagement s

essential. Health policies should align with
education, social welfare, and civil society
strategies to tackle stigma, improve public
awareness, and enhance caregiver
support. Advocacy for SCD must be
elevated to the level of other high-burden
diseases, and national governments must
fulfill commitments under global
frameworks such as the WHO's SCD
Strategy and the United Nations resolution
on SCD [59].
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Conclusion

Infegrated preventive care models have
emerged as a critical pathway for
improving outcomes in individuals living
with sickle cell disease across Africa. Within
tertiary healthcare setftings, the
combination of early diagnosis, infection
prophylaxis, hydroxyurea therapy, stroke
prevention, nutritional  support, and
psychosocial services has demonstrated
substantial potential to reduce morbidity,
enhance survival, and improve quality of
life. Despite these gains, persistent systemic
challenges—including limited diagnostic
capacity, workforce shortages,
inadequate funding, and inconsistent
access to essential therapies—continue to
hinder the full realization of preventive
care benefits.

Strengthening preventive care for SCD in
Africa requires sustained investment,
strategic policy support, and coordinated
multidisciplinary efforts. Innovations such as
point-of-care newborn screening,
simplified. hydroxyurea protocols,  digital
health tools, and integrated chronic care
platforms offer promising avenues for
scaling up effective interventions. By
reinforcing these models and adapting
them to local contexts, African health
systems can move closer to achieving
equitable, high-quality care for individuals
with  SCD and ultimately reduce the
disease’s long-standing burden across the
continent.
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