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ABSTRACT

There is limited capacity and infrastructure in sub-Saharan
Africa to conduct clinical trials for the identification of efficient
and effective new prevention, diagnostic and treatment
modalities to address the disproportionate burden of disease.
This paper reports on the process to establish locally driven
infrastructure for multicentre research and trials in Nigeria
known as the Nigeria Implementation Science Alliance Model
Innovation and Research Centres (NISA-MIRCs). We used a
participatory approach to establish a research network of 21
high-volume health facilities selected from all 6 geopolitical
zones in Nigeria capable of conducting clinical trials,
implementation research using effectiveness-implementation
hybrid designs and health system research. The NISA-MIRCs
have a cumulative potential to recruit 60 000 women living
with HIV and an age-matched cohort of HIV-uninfected
women. We conducted a needs assessment, convened
several stakeholder outreaches and engagement sessions,
and established a governance structure. Additionally, we
selected and trained a core research team, developed criteria
for site selection, assessed site readiness for research and
obtained ethical approval from a single national institutional
review board. We used the Exploration, Preparation,
Implementation, Sustainment framework to guide our
reporting of the process in the development of this network.
The NISA-MIRCs will provide a nationally representative
infrastructure to initiate new studies, support collaborative
research, inform policy decisions and thereby fill a significant
research infrastructure gap in Africa’s most populous country.

BACKGROUND

Individuals living in low-income and middle-
income countries (LMICs) bear a large
proportion of the global disease burden
for communicable and non-communicable

19

SUMMARY BOX

= Lack of research infrastructure has limited the par-
ticipation of many low-income and middle-income
countries (LMICs) in clinical and implementation re-
search and the generation of scientific knowledge
on diseases that primarily affect their population.

= The Nigeria Implementation Science Alliance (NISA)
developed the research infrastructure at 21 high-
volume health facilities across all six geopolitical re-
gions in Nigeria to create the Model Innovation and
Research Centres (NISA-MIRCs) with the capacity to
conduct clinical and implementation research.

= Our study documents the process including imple-
mentation strategies applied in the development
of the NISA-MIRCs and shares lessons learnt that
could inform planning and strategy decisions in oth-
er LMICs.

= The NISA-MIRCs provide an important foundation
and research infrastructure that can support the
growing number of professionals interested in clini-
cal and implementation research in Nigeria.

diseases.! In order to decrease this burden,
implementation science, the study of methods
to promote the adoption and integration of
evidence-based practices (EBP), interven-
tions and policies into routine healthcare
and public health settings, is critical.” Clinical
trials for identification of efficient and effec-
tive new prevention, diagnostic and treatment
modalities are also needed to address the
disproportionately high burden of commu-
nicable (e.g., HIV, tuberculosis and malaria)
and non-communicable diseases (e.g., cancer,
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hypertension and diabetes) in LMICs. However, in many
LMIGs, especially in sub-Saharan Africa (SSA), there
are limited infrastructures to conduct clinical trials and
implementation research that drive scientific discovery
and answer questions on local and regional health chal-
lenges, including multimorbidities such as HIV and
cancer.” * The process of building research collabora-
tions that develop local research infrastructure is poorly
described in the literature.

Nigeria has the largest population in Africa and the
third largest HIV burden in the world with an estimated
1.7million people living with HIV (PLWH).” Fifty-six per
cent (estimated at 960 000) of PLWH are females aged
15 years and older, while 7.6% (130 000) are children 14
years old or younger.” With funding from the US Pres-
ident’s Emergency Plan for AIDS Relief (PEPFAR) and
the Global Fund, plus advances in drug development,
there has been significant progress in HIV treatment
over the last two decades with expansion of testing and
treatment access and reduction of new infections.””
Since 2004 when the HIV program commenced in
Nigeria, over $6billion has been invested by global part-
ners.'? 1! Overall, 90% of PLWH have been diagnosed,
86% of those diagnosed placed on antiretroviral therapy
(ART), and 72% of those on treatment achieved viral
suppression in 2020.

An estimated 962578women are currently receiving
care through PEPFAR-supported facilities in Nigeria.
Although the country has made significant progress
by reducing the number of new annual HIV infec-
tions among children from 58000 in 2014'* to 21000
in 2020,° ¥ significant gaps remain along the preven-
tion of mother-to-child transmission of HIV (PMTCT)
continuum of care.'* Nigeria still has a final MTCT of
HIV rate of 25% and this contributes about 14% of the
global burden of children infected through MTCT." '°
Nigeria remains as only one of the four countries in the
world where annual new HIV infections among children
are 10000 or more." '® Several barriers to progress in
eliminating mother-to-child HIV transmission in Nigeria
have been identified including low uptake of PMTCT and
ART services, stigma and poor attitudes towards PMTCT,
poor understanding of the impact of community-based
services, and poor health financing.'”

With about 2277 health facilities'® providing compre-
hensive HIV treatment services across the 6 geopolitical
regions of Nigeria, a total of 1.5 million people have been
placed on ART."® More recently, there have been efforts
to build on the HIV service infrastructure by integrating
testing for other diseases (e.g., hepatitis B, sickle cell
disease, hypertension, perinatal depression)'*** and inte-
grating other health services (e.g., cancer prevention).**

There have been calls to also leverage these compre-
hensive HIV treatment sites to develop infrastructure to
test new innovations, drugs and programs. Several gaps
and challenges have been identified in the effort to build
capacity for clinical trials and implementation research
in resource-limited settings. These include insufficient

funding for research, inadequate infrastructure for
research, research-policy misalignment and poor mentor-
ship.” ™ Several efforts are being made to improve
recruitment and participation in clinical trials around
the world.”* ** * While some success has been recorded
in building the capacity and infrastructure for research,
sustainability remains a challenge.” * ** For example,
Teklu et al developed a clinical longitudinal cohort of
PLWH in Ethiopia to study the impact of ART on women
living with HIV (WLWH), but the cohort collapsed after
funding ended.” Imam et alalso documented challenges
with recruiting sufficient in-country specialists in The
Gambia.* A recent systematic review identified specific
challenges with funding and complex regulatory and
prolonged administrative processes.” Some of these chal-
lenges remain even in high-income countries. The USA
still struggles to recruit minorities into clinical trials to
achieve the diversity needed to understand the effect of
drugs on its diverse population.”’™® The National Insti-
tutes of Health (NIH) in the USA developed a framework
to create a large national consortium of cohorts with one
million Americans, and identified several challenges that
include feasibility, coordination and ongoing funding.*’
Researchers and stakeholders in Nigeria have therefore
sought to address similar challenges by forming strategic
alliances and multicentre collaborative research projects
to study our diverse participant population.

The Nigeria Implementation Science Alliance

Formed in 2015 in collaboration with the NIH Fogarty
International Centre, the Nigeria Implementation
Science Alliance (NISA) is a consortium of 20 organisa-
tions that include academic institutions, local PEPFAR-
supported implementing partners (IPs), and policy-
makers (e.g., Ministry of Health). The core vision of
NISA is to (1) create a dissemination platform to share
experiences on what has worked and what is not working,
(2) enhance the capacity of a well-educated workforce for
research focused on implementation science and clinical
trials, and (3) build research infrastructure and develop
the capacity of the comprehensive HIV treatment centres
to conduct clinical and implementation research.”*
NISA has been used as a case study for sustainability of
research networks in LMICs with similar infrastructure
being funded by Adolescent HIV Prevention and Treat-
ment Implementation Science Alliance (AHISA) and
Central and West Africa Implementation Science Alli-
ance (CAWISA).* 36

Model Innovation and Research Centres

NISA had a goal to build a cohort of the existing health
facilities into Model Innovation and Research Centres
(MIRCs) in order to advance the implementation of
evidence-based interventions to improve public health
and clinical outcomes for diseases of public health impor-
tance in Nigeria.”” *” To establish these MIRCs, NISA has
leveraged the PEPFAR-supported infrastructure and the
expertise among its members in cohort design, research
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methodologies and participant recruitment and manage-
ment. NISA also relied on the leadership of the Centre
for Translation and Implementation Research (CTAIR)
at the University of Nigeria which acts as the NISA
research coordinating unit. Following the identification
and establishment of these MIRCs, NISA has embarked
on its first project, a two-step approach to build a multi-
centre longitudinal clinical and epidemiological cohort
of HIV-infected and age-matched HIV-uninfected women
of reproductive age (15—49 years). This paper reports
on the process NISA used to establish the NISA-MIRCs,
providing a model that could catalyse implementa-
tion science and clinical trials at the national level and
across SSA. A companion paper will report on the base-
line description and characteristics of participants being
recruited at these centres and their health outcomes.

APPROACH
Implementation framework
We used the Exploration, Preparation, Implementa-
tion, Sustainment (EPIS) framework to organise the
reporting of the development of the NISA-MIRCs.”® %
EPIS is a process and determinant framework that
was developed to facilitate the implementation and
sustainment of EBP in public sectors.”® ** We selected
this framework because of its importance in guiding
the implementation process in different settings,
including low-income countries.” EPIS comprises
four key phases (EPIS), enumerates potential influ-
encing factors (i.e., determinants and mechanisms) in
each phase across levels of outer and inner contexts,
and considers the ‘bridging factors’ that represent
unidirectional or bidirectional influences between
the outer system and inner organisational contexts,
and characteristics of the innovation(s) being imple-
mented.” ** The outer context (system) represents
larger, often external, factors such as federal, state
or local policies, funding, leadership and interorgan-
isational environment and networks that can either
facilitate or hinder implementation.” ** The inner
context (organisation/clinic) represents the factors
within the organisations that are implementing
EBPs, such as organisational characteristics (e.g.,
culture/climate), leadership, organisational staffing
processes, workflows, and individual characteristics
of service providers that can influence implementa-
tion.™

During the development of the NISA-MIRCs, we
used 19 of the 73 implementation strategies from the
Expert Recommendations for Implementing Change
(ERIC) compilation (see table 1). These 19 strate-
gies are from 5 of the 9 clusters including—use eval-
uative and iterative strategies (3 strategies), provide
interactive assistance (3 strategies), adapt and tailor
to context (3 strategies), develop stakeholder inter-
relationships (8 strategies), and train and educate
stakeholders (2 strategies).*” *' These strategies were

deployed as needed all through the establishment
and development of the NISA-MIRCs.

EXPLORATION

Need assessment

During the annual NISA conferencesin 2016 and 2017,
we used the Nominal Group Technique* * to identify
barriers and challenges to conducting research and
clinical trials in LMICs.*”” *® During this process, we
identified several additional barriers to those noted
from our literature review' ™ and also identified
potential strategies to overcome these challenges.
The identified barriers include funding gaps, poor
research focus, inadequate training for early-stage
investigators, inadequate research infrastructure,
poor collaboration and partnership among local IPs
and academic institutions, research—policy disso-
nance, poor leadership buy-in, limited research
opportunities, and poorly defined roles on potential
research projects.”” * These sessions demonstrated
the need for building a robust research infrastructure
in Nigeria that will attempt to address these gaps and
barriers.’

Stakeholder meetings

We conducted several stakeholder meetings to iden-
tify why children are still being infected with HIV in
Nigeria and potential strategies to overcome these
barriers.'” The identified barriers included poor
coordination among government, implementers and
researchers, poor health-seeking behaviours among
women, low uptake of antenatal, delivery and post-
natal care services, inadequate community-based
interventions to support women through pregnancy
and postpartum periods, challenges with transi-
tioning mothers from PMTCT to ART services and
back, inadequate skilled health workers in the rural
areas, among others. Some of the proposed strate-
gies were for NISA to develop a continuous training
program for health workers in the HIV space, support
a learning health system, and strengthen tracking
services for mother-baby pairs.'’

PREPARATION

Establish governance structure

NISA established four broad levels of governance for the

NISA-MIRC:s (see figure 1).

» Health facilities: This level of governance is made up
of the health facility personnel including the data
clerk, the site research coordinator, site investigators
and the hospital administration. Each participating
NISA-MIRC will be represented at this level of govern-
ance that will be responsible for the facility imple-
mentation of all research studies.

» Scientific committee: Members of this committee
were chosen from university researchers, investiga-
tors from IPs and investigators from collaborating

Olawepo JO, et al. BMJ Global Health 2022;7:008241. doi:10.1136/bmjgh-2021-008241
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Table 1 Implementation strategies and clusters used for the development of the NISA-MIRCs

Implementation strategies

Description of implementation strategies as used for NISA-MIRCs

Cluster: Use evaluative and iterative strategies
1. Assess for readiness and identify barriers and

facilitators
2. Purposefully reexamine the implementation

3. Conduct local need assessment

Cluster: Provide interactive assistance

1. Facilitation

2. Provide local technical assistance

3. Centralise technical assistance

Cluster: Adapt and tailor to context
1. Tailor strategies

2. Use data experts

3. Use data warehousing techniques

Cluster: Develop stakeholder interrelationships

1. Identify and prepare champions
2. Build a coalition

3. Obtain formal commitments

4. Conduct local consensus discussion
5. Use advisory boards and workgroups
6. Use an implementation advisor

7. Involve executive boards

8. Promote network weaving

Cluster: Train and educate stakeholders

1. Conduct educational meetings

2. Conduct educational outreach visits

*This table is adapted from Waltz et al.' and Powell et a

Assessed readiness of the health facilities by developing and applying criteria for
inclusion. Potential barriers and facilitators were discussed with the IPs and NASCP.

We re-examine the NISA-MIRCs implementation every week at the Monday and Friday
meetings

We conducted local need assessments at the NISA annual conferences from 2015 to
2017

We facilitate problem solving by providing a WhatsApp communication platform with all
the 21 hospitals. We also call the hospitals every week.

Local technical assistance is provided through weekly phone calls and the established
WhatsApp platform that allows collaborative learning and peer-to-peer exchange

The CTAIR team serves as a centralised provider of technical assistance for the NISA-
MIRCs

Each week, the team identifies challenges and tailor strategies to address them

Among the CTAIR team, we have data experts who built the NISA-MIRCs database, and
the data collection tools. The IPs also have highly skilled strategic information experts
with multiple years of experience handling sensitive patient data and building needed
systems to handle such data.

The CTAIR head office at University of Nigeria serves as the data warehouse for the NISA-
MIRCs

We identified champions among the government agencies and the NISA CEOs. These
champions are prepared to support this cohort until it achieves self-sustainability

We built a coalition of IPs, health facilities, government agencies, and academic
institutions.

The NISA CEOs made a formal commitment to support and sustain this cohort.

We conducted local consensus discussion during the annual NISA conference and the
NISA board meetings to determine the need for the cohort.

We have a scientific committee and program committee that provide advice to the
Stakeholder Committee

The program committee includes very experienced implementation experts and advisors
that have in-depth experience in research and program implementation.

Some members of the stakeholder committee are fully involved in the development of the
cohort.

The NISA-MIRCs lead and the CTAIR team continue to promote network weaving by
strengthening existing relationships and building new ones.

We conducted educational meetings by having weekly calls with the IPs and health
facilities. We also had a training on research ethics for the facilities, IPs, and CTAIR team.

We conducted educational outreach visits to the health facilities to show them how to use
the data collection tools and address health facility specific challenges

CEOs, Chief Executive Officers; CTAIR, Centre for Translation and Implementation Research; IPs, implementing partners; NASCP, National AIDS, Viral Hepatitis and
Sexually Transmitted Infections Control Programme; NISA-MIRCs, Nigeria Implementation Science Alliance Model Innovation and Research Centres.

institutions. This committee is responsible for identi-
fying core research focus areas. They are also respon-
sible for reviewing new study proposals and requests
for collaboration.

Program committee: Members of this committee were
selected from the IP program leads (e.g., leads for
PMTCT and strategic information [SI]) and CTAIR
staff. Members of this committee serve as regional
referral coordinators for the regions where their
supported NISA-MIRCs hospitals are located.

» Stakeholder committee: Membership of this

committee was designed to represent patients,
providers, policymakers and payers. Specifically, this
would include WLWH, a HIV service provider, a HIV
researcher, the chief executive officers (CEOs) of
NISA participating indigenous IPs, and the Healthy
Sunrise Foundation. Additional members would
represent policymakers, for example, National AIDS,
Viral Hepatitis and Sexually Transmitted Infections
Control Programme (NASCP), the National Agency

Olawepo JO, et al. BMJ Global Health 2022;7:¢008241. doi:10.1136/bmjgh-2021-008241



8 BMJ Global Health

Levels of Governance for
NISA Model Innovation and Research Centers (NISA-MIRCs)

The Stakeholder Committee

Patients, Providers, Policymakers, and
Payers

Scientific Committee

Experts in women’s health, child health, nursing, health
systems, epidemiology, biostatistics, implementation
science, health ethics, and health informatics

The Program Committee

Representatives from implementing Partners
and CTAIR

{

The Health Facilities

Data clerks, site research coordinators, site
investigators, and hospital administrators

Figure 1
Implementation Science Alliance.

for the Control of AIDS (NACA), the National Cancer
Control Programme, and the Federal Ministry of
Health (FMoH). Representatives from Nigeria’s
global partners are also included in this committee
(e.g., the US Centers for Disease Control and Preven-
tion, the United States Agency for International
Development, and the World Health Organization
(WHO).

Select and train core research team

We assembled a core team of researchers with capacity
and experience in clinical trial designs, HIV research and
program implementation, epidemiology, health policy
and systems strengthening, implementation science,
mixed methods and health economic evaluation. All
members of our core research team have completed the
CITI training on the ethics of human subject research.

Stakeholder outreach and engagement

We conducted several engagement visits and meetings

with our stakeholders.

» Engagement with IP CEOs: Several focused meetings
and discussions were held by the NISA board for the
establishment of the cohort during the annual NISA
conferences from 2015 to 2017 that revealed the need
for establishing the NISA-MIRCs. The concept was
further developed at subsequent board meetings and
the need for regional representation was finalised
and agreed on.

» Outreach to Government Agencies: Following the
go-decision by the NISA board, the CTAIR team
reached out to the government agencies (NASCP and

Governance structure for NISA-MIRCs. CTAIR, Centre for Translation and Implementation Research; NISA, Nigeria

NACA). NASCP became the lead government agency
involved in this infrastructure development.

» Outreach to IPs: The CTAIR team subsequently held
several meetings and discussions with program leads
from the IPs. These meetings provided a better under-
standing of the current HIV program implementa-
tion and reporting systems, and a review of routinely
reported aggregate data from the health facilities.
The team also discussed and agreed on the variables
to be obtained from the health facilities.

» Outreach to sites: The program team working with
the CTAIR team had several meetings and discussions
with the site focal persons for PMTCT and SI. These
meetings helped to explain the NISA-MIRCs to the
health facilities, answer questions, clarify the terms of
engagement and plan for future research projects.

Develop criteria for site selection and assess site readiness
for research

The scientific and program teams led the development
of the criteria to select the NISA-MIRCs. The criteria for
the selection of these health facilities are that they: (1)
offer comprehensive HIV care and treatment services
to women, men, and children; (2) have functional Elec-
tronic Medical Record (EMR) systems; (3) have dedi-
cated management and clinical teams on-site; (4) have
at least 1000women on ART; (5) are easily accessible by
road and (6) are in a community devoid of any signif-
icant communal unrest or security problems. These
criteria were applied to the list of sites submitted by the
IPs and all the sites were ranked. After the ranking, a list

Olawepo JO, et al. BMJ Global Health 2022;7:008241. doi:10.1136/bmjgh-2021-008241
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of the top five sites from each state where the IPs work
was generated.

IMPLEMENTATION

Site selection

The scientific and program team worked together to
select sites to be included in NISA-MIRCs following the
criteria defined above. The NISA-MIRCs are made up of
both secondary and tertiary health facilities. The core
IPs that contributed sites to the NISA-MIRCs are APIN
Public Health Initiatives (APIN), Caritas Nigeria, Centre
for Integrated Health Programmes (CIHP), Nigeria,
Family Health International 360, and Institute of Human
Virology Nigeria (IHVN). Collectively, these 5 IPs support
1300 health facilities that provide HIV care and treat-
ment services across Nigeria. The site selection was in two
phases. The first phase included an initial 12 health facil-
ities that were selected based on the number of women
on ART (>1000), the number of women attending ante-
natal care and the representativeness of all 6 geopolit-
ical regions in Nigeria and the 5 IPs. The second phase
included an additional 9 high-volume health facilities
with >2000 women on ART. These nine health facilities
were selected independent of the geopolitical region and
IPs. This process gave a total of 21 sites with a potential
60 000women on ART who may be eligible for enrolment
into research and clinical trials. The selection of the
NISA-MIRCs was guided by the need for representative-
ness across all zones in the country. The first round of
selection was for equality where each geopolitical region
has two sites, while the second round was to achieve equity
when looking at the burden of disease. In the future,
other sites will continue to be evaluated and added to the
NISA-MIRCs as needed. The list of the selected health
facilities can be found in table 2 and the geographical
distribution is shown in figure 2.

Identify technology needs

The team considered technology framework to be a
critical part of this research infrastructure develop-
ment. The team evaluated the technology needs and
established that a robust routine clinical data collection
system was already in place in the 21 NISA-MIRCs via the
EMR systems supported by Government of Nigeria and
PEPFAR. All the 21 NISA-MIRCs operate functional EMR
systems that are approved by Nigeria’s FMoH. There
are two major systems — the Nigerian Medical Record
System (NMRS) and the Lafiya Management Informa-
tion Systems (LAMIS). The NISA-MIRCs will rely on
the NMRS and LAMIS as data sources for the historical
health records of participants who enrol in the epidemi-
ological cohort. Both systems use open-source software.
The EMRs also interact seamlessly with many data plat-
forms like the National Data Repository (NDR), which
was established in 2014 as a national database of all
PLWH who are receiving treatment across the 36 states in
Nigeria.'® Other EMR-accessible data platforms include

the District Health Information Software,47 a real-time
data reporting and aggregation platform; the Laboratory
Information Management System (LIMS),* a national
portal for rapid review of lab results; and the Nigeria
orphans and vulnerable children (OVC) Management
Information System,” a user-friendly software for OVC
programming.

In addition, we will strengthen the already existing
system to support research data collection, transmission,
storage, and analyses. The team built a research data
collection and management system using the Research
Electronic Data Capture (REDCap) and Microsoft Azure
cloud-based information technology infrastructure as-a-
service. REDCap is a secure, web-based software platform
designed to support data capture for research studies,
providing (1) an intuitive interface for validated data
capture; (2) audit trails for tracking data manipulation
and export procedures; (3) automated export proce-
dures for seamless data downloads to common statistical
packages and (4) procedures for data integration and
interoperability with external sources.”””!

Identify and train key site personnel and data clerks

At the level of the health facility, the team identified
two focal persons—the PMTCT focal person and a data
clerk. In August 2021, we conducted a virtual training on
Informed Consent and Research Ethics for a total of 84
participants involved with the NISA-MIRCs. The partici-
pants included health facility staff (57), IP staff (11) and
CTAIR staff (16). This training was to ensure the highest
ethical standards among the research staff. Additionally,
we have created a group communication platform using
WhatsApp. The WhatsApp group includes members of
the CTAIR team and the health facility focal persons, and
provides opportunities for easy flow of communication,
ongoing group learning and progress updates.”

SUSTAINMENT

Identify and train clinical research coordinators

The selection and training of regional research coor-
dinators who are embedded with the IPs’ HIV service
programs are part of our sustainability plan. They remain
as champions within the programs and are ready to lead
scale-up when new strategies, products, and programs are
found to be effective thereby contributing to the learning
health system. Our plan for sustainment is to continue
to identify, recruit, and train clinical research coordina-
tors both at the health facility level and regional levels
as NISA-MIRCs participation in implementation research
and clinical trials evolve. These trained personnel will
have continuing education to increase their skill set and
help job retention over time and will be able to support
the epidemiological cohort needs for participant recruit-
ment, follow-up and project implementation for multiple
clinical trials.

Identify and apply for external funding
Our team is actively seeking opportunities to expand and
maintain the NISA-MIRCs. We are open to collaborations

6 Olawepo JO, et al. BMJ Global Health 2022;7:¢008241. doi:10.1136/bmjgh-2021-008241



BMJ Global Health

‘9ouel||y 90usl0S uoneuswaldw| euabIN ‘YSIN ‘Adelayi [eiinodladilue ‘| HY ‘8Jed [eleusiue ‘ONY
‘(020g Jequierdas 03 6102 1290310Q) Jeah Buipodal 1se| sy} wolj eled,

vre 19 96829 s|ejop
6681 7662 UInos-yinos 81T 91e1S Wwoq| emyy ‘0An ‘feydsoH Buiyoes| oAn jo Ausieniun L2
G091 €702 UINos-yinos SL=TIVET 9Je)S JoAlY ssou) Yeqele) ‘lendsoH Buiyoes) Jeqefe) jo Ausieaun 0z
9681 8G12 IsoM-uinos  Auepuoodeg a1e1s unbQ ‘epQ nagl| - [eydsoH oels 61
0G¢ V1LY |leljue)-yuoN \Cmbcooww 9]elsS snuag hﬂmc_mv_cm.w ._my_QmOI |eJauan) eiayjueg Sl
evllL 820¢ yinos-yinos Kreis) 91e)S SIeAlY ‘UNodJeH Hod ‘[endsoH Buiyoes) Ausiealun sieig sienly /|
k29l 8662 [elueD-ywoN  Auepuodeg ole)s nesje|d ‘sof ‘[e)dsoH isieloads sjelg nesield 9|
€612 9082 uinog-yinos  Aiepuooeg 8]B1S WOg| BMYY ‘U0IQ ‘[BNdSOH [BJ8USH UOIO S|
1611 €022 jse3-yinos  Asepuooeg 8je1s nbnu3 ‘INBO ‘[eNdsoH isife10ads 1suyQ Jo JeYloN
8eve 6162 ise3-yuoN Arepuooeg 8JE}S 9qWIon ‘9quion) ‘|eldsoH jsijeloads aieis equion ¢
GG 9202 1ISOM-ULON  Asepuodeg }e)S BUISIEY ‘BNjUNS ‘[B)dSOH [elousD) gl
8Eve el 40 1se3-ypoN  Arepuoosg 91e1S 9qWoY ‘Uijjig ‘[eNdSOH [eJeusD) ||
Gzlyl 0€62 1IsoM-uinos  Auepuoodeg oje)s sobe ‘oysow|y ‘[eHdsoH [eseuen) O}
188¢ 68lc 1S9M\-UUON Arepuoosg 9]e]S Bunpey ‘eunpe)y| ‘(eldsoH [eloust) uemy euwemD) Q6
G162 K:17) [eJ3uSD-YHON Arerps) 1.l enuag ‘IpINYeN —anus) [BJIPSIA [eloped 8
099} 8Lve [eJ3u8D-YHON Arerps| 1e1S BMBIBSEN ‘Io) —o1judD [eOIPSN [BIope] /L
66€S L16€ [eueD-yuoN  Asepuodeg 81elS nesie|d ‘SOl ‘UoiepuUNO BAllY Yied 9
9862 yAVES [BA3U8D-ULION Arepuooeg 8JelS EmeleseN ‘eljeT] ‘[eydsoH isifeloadg jely nieyeg S
L18p 2652 yinos-yinog  Aiepuooeg 9]e1S BYj9Q 40qbYy ‘[eydsoH [enued ¢
0oV L 6892 yinos-yinos Arepuooeg a1e1S JOAIY SS0I) Yegee) ‘[eHdsoH |eJausy) Jegee) ¢
eGe 6E6 | }Sse3-yinos Arepuodeg a1e1S Nbnu3 ‘eusw3 ‘|eudsoH isieroadg uoeounuuy g
€28 6£2e 1IS9W-yinog  Auepuooeg 8)e1S 0AQ ‘uepeq| ‘lexdsoH Anuiere|N ohospy |
+DNV Buipuape uswopy .14y Uo uswopy uoibai [eaijodosy aueo jo [9AaT] Aypoey Yyeay jo saweN N/S

a1jUsD YoJeasay Pue uolieAouu| [9POIN VSIN 8U} Ul SaII|Ioe) UesH g 9lqelL

Olawepo JO, et al. BMJ Global Health 2022;7:008241. doi:10.1136/bmjgh-2021-008241



BMJ Global Health

NIGERIA

Figure 2 Map of Nigeria showing the distribution of the 21 NISA-MIRCs. NISA-MIRCs, Nigeria Implementation Science

Alliance Model Innovation and Research Centres.

that build equitable partnerships with both local and
international researchers, institutions and organisa-
tions. Having developed these centres, we will embark
on cohort development. We are actively applying for
multiple research grants from NIH and other funders of
biomedical research.

Challenges

Our team faced significant challenges in establishing the
NISA-MIRCs. The greatest challenge that faced our team
was inadequate financial and human capacity. Highly
qualified and trained personnel are needed to propose,
initiate and implement clinical trials and other types of
studies.” * Such human resource development requires
relatively stable, well-resourced research institutions and
well-established science governance systems, which have
not been the case in Nigeria and other LMICs.* We have
summarised the challenges and strategies used to address
them in table 3.

CONTRIBUTIONS TO RESEARCH PRACTICE
The establishment of NISA-MIRCs will enable Nigeria
to answer globally relevant research questions that it

had previously been ill equipped to address with effi-
ciency and rigor. As designed, NISA-MIRCs will system-
atically gather and create evidence using effectiveness-
implementation hybrid designs,” while applying the
most promising evidence to improve care. This will be
a gradual process and will expand over time thereby
contributing to a learning health system.” The process of
selecting at least two MIRCs from each of the six geopolit-
ical zones in Nigeria provides the opportunity to under-
stand how the different contexts and cultures impact the
health systems and health outcomes.

While clinical trials are important to scientific under-
standing and discovery, LMICs, especially those in Africa
have often been sidelined. For example, as of November
2021, only 3.3% (13,034 of 395,555) of clinical trials
globally were in Africa.”® This inequity poses signifi-
cant challenges to the achievement of global goals like
the UNAIDS 95-55-95, WHO cervical cancer elimina-
tion 90-70-90 goals, and the health-related Sustainable
Development Goals (SDGs).”™™ It is also important to
note that clinical trials need to be established on strong
pre-existing institutional infrastructures, so as to achieve
smooth operationalisation and sustained outcomes
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Table 3 Challenges encountered during the establishment of the NISA Model Innovation and Research Centres (NISA-

MIRCs)

Core areas

Challenges

Strategies to address challenges

Leadership

Funding

Infrastructure

Training

Government
Engagement

Competition among
Implementing Partners (IPs)

Sustainability

Lack of basic infrastructure
to support research (e.g.,
database, cloud storage,
tablets)

Deficits in research capacity

Government support for
research

1.
2.

3.

Developed a clear vision for NISA-MIRCs

Separated research from programs and had a commitment from the core
research team at CTAIR not to compete for program grants

Created a governance structure agreed to and trusted by the IPs. There is
an independent chair of the NISA Board of Trustees who is not part of any of
the IPs

. To ensure long-term sustainability, we intentionally decided to seek direct

local support at the beginning rather than external funding

. NISA, CTAIR and HSF provided support for a 3-person research

administration team who work on this project full time

. The 21 data clerks at each facility are supported by NISA

. Tablets were provided to all the 21 sites for data collection
. A doctoral student (EE) helped build the REDCap database during his

internship with NISA

. Emails created for all core research team members for more secure

communication and log-in to project database

. Identified individuals with commitment to research and built transdisciplinary

collaborations

. Four-hour remote research meeting every week for the team of investigators
. Training on ethics and good clinical practice for the data clerks

. Letter from the government to engage the hospital leadership at the 21 sites
. Commitment from the 21 sites to accept the single national IRB for research

and clinical trials

. Government involvement was instrumental in building needed confidence in

the process of establishing the NISA-MIRCs

CTAIR, Centre for Translation and Implementation Research; HSF, Healthy Sunrise Foundation; NISA, Nigeria Implementation Science

Alliance; REDCap, Research Electronic Data Capture.

which both builds on and further strengthens the pre-
existing infrastructure, making it available for other
substudies, clinical trials or implementation research.”
In this instance, collaborations are critical; Africa cannot
afford to continue with research infrastructure that fails
and collapses when the external funding ends.”*2**?
Our approach to developing the 21 NISA-MIRCs has
several strengths, the first of which is the representa-
tiveness of all 6 geopolitical regions of Nigeria and the
potential size of the corresponding clinical and epide-
miological cohort (NISA-WICS). The collaboration of
health facilities, government agencies, academic institu-
tions and IPs, facilitated by NISA, which was established
in 2015, is also an important strength that will support
the sustainability of this research infrastructure. Addi-
tionally, since the foundation of NISA-MIRCs is locally
funded, there is limited fear of the collapse of this collab-
oration, as has been seen with other cohorts in SSA.%8
Finally, the availability of EMR systems in the selected
health facilities also provides the opportunity to obtain
consistent clinical records of enrolled participants,

averting recall bias that may arise from self-report. The
main limitation to the NISA-MIRGC:s is security challenges
in parts of Nigeria that could potentially limit technical
assistance and support to the site. However, as part of our
selection criteria, we have attempted to address this by
selecting health facilities located in areas with no signifi-
cant security challenges, while at the same time achieving
a national representation.

Our team set out to build a research infrastructure
that could support clinical and implementation research
and thus could also carry out hybrid-type study designs,”
which are increasingly important in LMIC contexts. This
paper is the first of a two-paper series—(1) the first is
to describe the establishment of the research infrastruc-
ture that can host clinical, implementation and health
system research, and (2) the second will focus on using
this infrastructure to educate and recruit women into
research studies and trials. Although we are building
on existing HIV infrastructure, it is not limited to HIV
research. This infrastructure will also be used to conduct
health system and policy research or research on other

Olawepo JO, et al. BMJ Global Health 2022;7:008241. doi:10.1136/bmjgh-2021-008241
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diseases. It will provide the infrastructure to design and
test aspects of the six pillars of the health system.”’ For
example, the NISA-MIRCs can be used to test the effec-
tiveness of task-shifting strategies (health workforce); the
comparative effectiveness of mental health services deliv-
ered via telepsychiatry compared with trained lay mental
health providers (service delivery and health informa-
tion); and strategies to implement the national cancer
treatment guidelines (policy).

The development of this cohort of sites will have
farreaching implications for research and practice in
Nigeria and SSA. The NISA-MIRCs will be a valuable
resource for research evidence in maternal and child
health, epidemiology, implementation science, health
services, and chronic diseases like cancer, hepatitis,
diabetes and cardiovascular diseases.”’ This cohort of
sites and the corresponding clinical and epidemiological
cohort (NISA-WICS) will provide crucial information
on disease-specific maternal and child health outcomes,
and their associated factors, similar to cohorts in other
settings.”*" Additionally, the NISA-MIRCs will provide
a nationally representative infrastructure to initiate new
studies, support scientific collaborative research projects,
and provide preliminary data to support research grant
applications and graduate-level student research projects
in a region where such infrastructure is limited and data
is often unavailable, thereby filling a significant research
gap in Africa’s most populous country.”® ® Finally, the
process described here can be a model for others looking
to catalyse implementation science and clinical trials at
a national level or across SSA. While the NISA-MIRCs
may not be generalisable to other LMICs facing similar
challenges, we hope that our approach could inform the
strategies they choose to develop sustainable research
infrastructure in their respective countries.

CONCLUSION

Our participatory approach and the systematic process
of developing the NISA-MIRCs have been critical to the
progress to date. This process highlights the significance
of engaging relevant stakeholders and using implemen-
tation strategies in establishing large cohorts in low-
resource settings. NISA provides a collaborative platform
to effectively engage with relevant stakeholders, which is
not only important for smooth operational processes, but
also for the dissemination of research findings and best
practices. This process will also serve as an example for
other researchers in Nigeria and other LMICs on how to
build effective collaborations and develop local research
infrastructure for clinical and implementation research,
thereby taking these countries a step closer to achieving
their biomedical and health-related goals.
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