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Abstract

Background: A stable, well-functioning and integrated national medicines regulatory system is a core component
of health systems resilient against infectious disease outbreaks. In many low- and middle-income countries, however,
sizable gaps exist in the emergency preparedness framework of national regulatory authorities (NRAs). RegTrain-
VaccTrain is a project of Germany Ministry of Health's Global Health Protection Programme that contributes to global
efforts aimed at strengthening such regulatory systems by providing technical support and advice to partner NRAs.
In this study, we probed the outputs of our capacity-strengthening activities for clinical trials oversight (CTO) to

take stock of progress made and examine remaining priorities in order to provide specialized technical assistance in
addressing them to improve operational readiness for emergencies.

Method: Data validated from NRA self-benchmarking results in 2017 and worksheet records of November 2021
were utilized to assess the emergency preparedness capacity for CTO in three VaccTrain partner NRAs (Liberia, Sierra
Leone, The Gambia) before and after interventional capacity-strengthening partnership, using specific public health
emergency-related (sub-)indicators of the WHO Global Benchmarking Tool.

Results: A generally weak and vulnerable structural framework for CTO characterized the emergency preparedness
capacity in all three partner NRAs at baseline, thus putting their operational readiness for public health emergen-

cies at risk. VaccTrain's collaborative work was successful at supporting individual NRAs to develop the full spectrum
of operational structures (including (draft) regulations, guidelines, and standard operating procedures) required to
improve regulatory preparedness. A gap in the formal approval and implementation of developed legal documents
in two of three NRAs still remains. Notwithstanding, a robust emergency framework now exists and the NRAs stand
better prepared to respond to (future) locally-concerning health emergencies, during which time clinical trials activity
was observed to heighten.
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implementation of developed structures.

Evaluation, WHO GBT

~

Conclusions: These results exemplify a north-south capacity-strengthening partnership model that effectively con-
tributes in developing structures to enhance regulatory oversight and support expeditious product development in
response to crises. They further underscore the equally critical role local/national processes play in facilitating the full

Keywords: Emergency preparedness, Public health emergencies, Capacity strengthening, Clinical trials oversight,

Introduction

Regulation of medical products - as carried out by
national regulatory authorities (NRAs) - is central to
health systems and regarded as one of public health’s
basic functions. It ensures that high quality, safe, effica-
cious, and cost-effective interventions like drugs, vac-
cines, and medical devices are accessible to all patients in
times of need; a priority articulated in the United Nations
Sustainable Development Goals [1]. The World Health
Organization (WHO) duly acknowledges this and assigns
regulatory system functions for medical products, vac-
cines and technologies as one of the six building blocks of
developing a well-functioning health system [2].

Over the years, regulatory systems have endured public
health emergency challenges, which often affect NRAs’
performance of essential functions. Clinical Trials Over-
sight (CTO) is one of such NRAs’ essential functions [3]
which comes under serious strain in the wake of health
emergencies [4—6]. During such crises, an enormous
surge in global scientific research and development that
culminates in rapid deployment of Clinical Trials (CTs)
for diagnostics, therapeutics and preventative vaccines
often ensue, posing an equally huge challenge on NRA
capacities [6]. Under the circumstances, NRAs become
particularly challenged to adapt to the use of specialized
tools, processes and pathways to receive and expedi-
tiously screen, evaluate, and authorize emergency-related
CTs at greater speeds than regular routines. Unfor-
tunately, however, capacity in many low- and middle-
income countries (LMICs) for this pursuit is often
limited and with considerable shortcomings [7, 8]. As a
corollary of this weakness, the usually expected acceler-
ated approval processes, which advances the availability
and use of new medical products, vaccines and technolo-
gies at a faster pace is often hampered. From Influenza A
HI1N1, through Ebola, to SARS-CoV-2, experiences from
public health emergencies have illustrated the urgent
need to increase investments to strengthen CTO capacity
in LMICs in a way to enhance NRA capacities to effec-
tively prepare and respond to emergencies [8—11].

Strengthening regulatory capacities in LMICs to
promote effective emergency responsiveness requires
strong partnerships and regulatory collaborations. It
is opined that functional emergency preparedness and

responsiveness by NRAs in LMICs could be more effec-
tively achieved if current efforts to strengthening them
are supported and accelerated [8, 12]. Such capacity-
strengthening partnerships and support systems, which
the WHO asserts to be the most frequently mentioned
priority in their country cooperation engagements [8],
are vital in achieving impactful and sustainable public
health outcomes and advancement of health and devel-
opment [8, 13]. Compelling evidence suggests that NRAs’
robust regulatory capacity outcomes, which confer tech-
nical independence and strong mandate to authorize and
supervise CTs, emanate from building expansive legal,
organizational and structural architecture [14]. To help
build strong CTO capacity on such pillars, the WHO’s
Global Benchmarking Tool (GBT) provides a handy
rubric to initially assess existing regulatory framework,
formulate Institutional Development Plan (IDP) and tar-
get interventions to address the identified gaps [15]. Such
was the strategy employed by the RegTrain-VaccTrain
project of the German Federal Ministry’s Global Health
Protection Programme (GHPP) at the Paul-Ehrlich-Insti-
tut in a structural capacity-strengthening intervention in
three West African partner countries.

In this mini-evaluation exercise, we utilized emer-
gency preparedness and capacity data collected with
country-specific worksheets based on the WHO GBT to
probe the outputs of our capacity strengthening activi-
ties for CTO in Liberia, Sierra Leone and The Gambia.
The purpose was to take stock of the progress made with
our intervention in improving regulatory preparedness
for CTO in our three partner countries, examine the
remaining priorities and provide specialized technical
assistance, advice and capacity building opportunities to
address them in order to improve responses to (future)
public health emergencies.

Results

Weak emergency preparedness regulatory framework

for clinical trials oversight at baseline

WHO self-benchmarking is one of the early-stage opera-
tions of a stepwise strategy to an NRA’s capacity building
initiative ideal to identify strengths and areas of weak-
nesses in a country’s regulatory system. Using work-
sheet data culled from self-benchmarking conducted
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in 2017 and validated by VaccTrain, we first assessed
the emergency preparedness regulatory framework for
CTO in our three partner countries prior to our capac-
ity strengthening intervention. First, we employed our
devised assessment scoring system (see Methods: sec-
tion 7.4) to get a better understanding of the real struc-
tural shortcomings, which then needed to be fixed or
improved (Fig. 1A). The ‘percentage evidence available’
for CT01.05, CT01.11 and CT04.07 were each found
to be 0% for all NRAs, while CT06.04 had a paltry 20%
evidence available by two NRAs and 0% by the other.
CTO01.01 was the only sub-indicator that had some appre-
ciable implementation. This sub-indicator of the legal
provisions and regulations that grant an NRA the fun-
damental legal mandate for CTO was found to be 100%
implemented in one NRA, 75% in another, and 25% in the
third (Fig. 1A). The latter NRA had no legal mandate to
regulate CTs but had requisite guidelines for CTA sub-
mission, as per this sub-indicator. Clearly, the two NRAs
with 100 and 75% implementation had laws with sections
that specified the scope and extent of their mandate and
stipulated that authorization from them is a legal require-
ment prior to initiating and conducting a clinical study.
However, the accompanying requirement for guidelines
that define the format and content of protocol, the pro-
cedure for submission, and the timeframe for review of
application was missing in one NRA. Further analyzing
the five sub-indicators using the WHO scoring system
[15] (see Methods: section 7.4), an observation similar to
the earlier findings were made. Aside CT01.01 which was
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fully implemented in one NRA, all the other sub-indica-
tors were either not implemented (n=11), or partially
implemented (n=3) (Fig. 1B). Altogether, this baseline
assessment revealed a generally fragile emergency pre-
paredness regulatory framework for CTO in our partner
countries and further identified specific areas with signif-
icant gaps for capacity strengthening.

Revamped clinical trials oversight’s operational structures
for emergency preparedness upon VaccTrain’s capacity
strengthening intervention

Guided by the aforedescribed findings at baseline, we
next assessed the availability and implementation sta-
tus of public health emergency-related sub-indicators
after some 2.5years of our interventional capacity-
strengthening partnership. This evaluation reveals that
unlike the status at baseline, none of the sub-indicators
analyzed at this time-point had a 0% implementa-
tion status. From our ‘percentage evidence available’
assessment using the scoring for individual ‘evidence to
review’ components of each sub-indicator, we observed
that CT06.04 was the only sub-indicator with out-
standing gaps as all the others achieved a 100% scoring
using this evaluation scheme (Fig. 2A). Nevertheless,
this evaluation was only based on a crude assessment,
which merely took stock of the availability of indi-
vidual ‘evidence to review’ operational structures, and
not necessarily their implementation. Using the WHO
criteria of rating which also factored the implementa-
tion of the individual component items over time, we

>

CTO Emergency Preparedness: Baseline Status
100% A

80% -
60% -
40% -
20% -

0% I

CT01.01 CT01.05 CT01.11 CT04.07 ‘ CT06.04

% Evidence available

Adjustments in CT approval
process

Legal provisions & Regulations

Sub-indicator

ENRA1 NRA 2 NRA 3

partially implemented (PI), or fully implemented (1)

B.
WHO CRITERIA

| PI Ol NI
CT01.01
Legal prOV|§|ons & CT01.05
Regulations
CT01.11
Adjustments in CT €T104.07
approval process | 16 04
No. Of NRAs 0 1 2 3
Colour code -

I: IMPLEMENTED Ol: ONGOING IMPLEMENTATION

Pl: PARTIALLY IMPLEMENTED NI: NOT IMPLEMENTED

Fig. 1 Baseline assessment of WHO Global Benchmarking Tool sub-indicators related to emergency preparedness for clinical trials oversight

in VaccTrain’s partner NRAs. Validated self-benchmarking data collected in June — September, 2018 at the onset of our capacity-strengthening
partnership was used to assess the availability and implementation status of public health emergency-related sub-indicators (i.e, CT01.01, CT01.05,
CT01.11, CT04.07 and CT06.04) as per specific indications in the WHO GBT. A Status of partner NRAs'emergency preparedness for CTO based on

a scoring system that rated sub-indicators by percentage evidence available of individual “evidence to review”items. B Status of partner NRAs'
emergency preparedness for CTO based on WHO criteria which rated sub-indicators as not implemented (NI), ongoing implementation (Ol),
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Fig. 2 Effect of regulatory capacity strengthening on improving operational structures for clinical trials oversight in preparedness towards public
health emergencies. The availability of structures and implementation status of WHO GBT sub-indicators related to CTO during public health
emergencies were assessed in November 2021. A Current status of partner NRAs' operational readiness for public health emergencies using the
percentage evidence available scores of individual “evidence to review”items. B Current status of partner NRAs operational readiness for public

health emergencies using the WHO criteria

observed that a considerable number of sub-indicators
were either partially implemented or under ongoing
implementation although none of them remained ‘not
implemented’ Specifically, =3 and n=5 sub-indica-
tors (out of the total 15 for the three NRAs together)
displayed either partial or ongoing implementa-
tion respectively, while n=7 was fully implemented
(Fig. 2B). Notably, all sub-indicators that were rated as
‘ongoing implementation’ were those that were legal
provisions-related (i.e. CT01.01, CT01.05, CT01.11)
whereas the ‘partially implemented’ ones related to
those that assessed adjustments to the routine CT
authorization process (i.e. CT04.07, CT06.04) (Fig. 2B).
Further to the observation of an improved operational
readiness to public health emergencies, we sought to
probe its relevance and likelihood of practical appli-
cation in the event of emergencies of local concern in
our partner countries. To do this, we utilized data from
the registry and results databases clinicaltrials.gov and
pactr.samrc.ac.za to assess the frequency dynamics of

CTs related to major disease outbreaks such as Influ-
enza A HIN1, Ebola and SARS CoV-2 in the regula-
tory jurisdictions of the individual NRAs. While there
were no records of any Influenza HIN1-related CTs
conducted during the pandemic years of 2009-2010,
the era of Ebola epidemic in West Africa witnessed
considerable number of trials in our partner countries
(n=23), many of which were interventional (n=18)
(Table 1). For the ongoing covid-19 pandemic, there
have been a combined total of n=>5 CTs underway in
the partner countries, 1 of which is interventional.

Overall, these data underscores the contributory role
of VaccTrain’s partnership in resourcing LMIC partner
NRAs with emergency preparedness operational tools for
CTO in order to help them respond to disease outbreaks
and public health emergencies in an effective manner. It
further showcases the potential application of the tools
in emergency situations to help the NRAs contribute to
speeding up the product development process with regu-
latory agility.

Table 1 Number of emergency related clinical trials on Influenza A HINT, Ebola and SARS CoV-2 conducted in VaccTrain's partner

countries under study

Number of emergency-related clinical trials conducted in
respective countries, n (Interventional; Observational)

Public Health Emergency Period NRA 1 NRA 2 NRA 3
The Influenza A (H1N1) pandemic 2009-2010 0(0,0) € 0 (0,0) 0 (0,0
The Ebola epidermic in West Africa 2013-2016 ; 14(11;3) 0(0,0)°
The ongoing Covid-19 pandemic 2019 - ongoing ©;1) 100 1) 3(1,2)

Source: www.clinicaltrials.gov; www.pactr.samrc.ac.za

2 Agency not established yet; ® Agency established a year before epidemic declared ended; “Agency established in last year of pandemic
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http://pactr.samrc.ac.za
http://www.clinicaltrials.gov
http://www.pactr.samrc.ac.za
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Significance of formal approval and implementation

of developed structures in maximizing capacity
strengthening gains

To provide more clarity on the developed regulatory
documents and their effect on the achievement of full
implementation status of the specific sub-indicators
based on the WHO scoring, we acknowledged the dif-
ferent approval processes for the different regulatory
documents and categorized them accordingly for fur-
ther analysis. Essentially, we pooled all the ‘evidence to
review’ items of the five emergency-related sub-indica-
tors together and re-categorized them into three groups
including (i) legal provisions and regulations (ii) guide-
lines and Standard Operating Procedures (SOPs) and
(iii) evidence of implementation. We then assessed the
legal provisions and regulations not only based on the
availability of their ‘evidence to review’ items but also
by their formal approval status (Fig. 3A). In doing so, we
scored each ‘evidence to review’ item as described in the
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methods section (i.e., evidence provided =1; no evidence
provided=0) and calculated the ‘percentage evidence
available’ from the total tally of the three NRAs unified.
Generally, three major observations were apparent from
this analysis. First was the observation that all three part-
ner NRAs currently possess the full gamut of key regu-
latory structures (including regulations, guidelines and
SOPs) required to prepare and mount an effective CTO
response to public health emergencies (Fig. 3A). The sec-
ond was that although all three partner NRAs can now
boast of the full complement of emergency prepared-
ness regulatory structures, their formal approval status
and current use vary between NRAs. As at the time of
this evaluation, only one of three NRAs had managed to
obtain the formal approval of the developed documents
while their approval in the other two countries lingered.
Evidence for the application and use of developed struc-
tures was fairly available (Fig. 3B). There was, however, a
noteworthy indication that implementation deficiencies

>

Formally appoved /
Implemented

Available

Legal provisions and regulations mandating NRA for CT oversight.

Law on NRA's CTO mandate scope and that of other entities involved in CT-related activities.

Law requiring NRA's authorization prior to initiating and conducting CTs.

Legal provisions on circumstances where non-routine CT procedures may apply.

Regulations supporting the fast-track authorisation.

Legal provisions on NRA's recognition and reliance on NRAs, regional and international bodies.

Legal provisions &
Regulation

Regulations on using a single criteria to evaluate CTAs regardless of the applicant.

Regulations on monitoring timelines for CTA assessment for compliance.

Guidelines on protocol format/content, submission procedure, & reviewing CTA timeframe.

Guidelines defining situations in which the routine CT procedures may not be required.

Guidelines supporting the fast-track authorisation.

Guidelines on the content, format of CTAs requesting non-routine CTA procedures.

Guidelines specifying the scope of the evaluation process.

Guidelines specifying the scope of recognition and reliance on other regulatory bodies.

Guidelines & SOPs that specify the detailed criteria to be used for evaluating CT applications.

Guidelines and SOPs

Guidelines on processing and assessing CTAs according to prescribed timelines.

Guidelines on using a single criteria to evaluate CTAs regardless of the applicant.

@

Evidence of NRA having recognised and used CT decisions from other regulatory bodies.

List (and MoUs) of regulatory bodies whose CT decisions may be recognised or relied upon.

Evidence of reviewers' awareness of the criteria and their capability of its application.

Documentation for the CTA assessment prescribed timelines, and the internal tracking system.
Sample report of internal tracking system complying with assessment guidelines.
Work schedules and work plans for staff responsible for monitoring timelines.

Evidence of
implementation

I T 1

0% 50% 100%
Fig. 3 Formal approval and practical implementation status affecting capacity-strengthening achievements for clinical trials oversight-related
emergency preparedness. The formal approval of CT legal provisions and regulations as well as their evidence of implementation and that of
applicable guidelines and SOPs were investigated. Each ‘evidence to review'item was scored (i.e,, evidence provided = 1; no evidence provided =0)
and the total tally for the three NRAs unified was calculated as percentage evidence available. A The current status of all individual legal provisions
and regulations (top panel), guidelines and SOPs (lower panel) of the emergency-related sub-indicators analyzed. B Evidence of implementation
status of the emergency-related five sub-indicators analyzed
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in the use of the internal tracking tool for CTA assess-
ment and limitations in the work schedules and work
plans for staff responsible for monitoring timelines
remained as outstanding gaps. In summary, this data
demonstrated the essence of complementing structural
capacity strengthening efforts with support for the for-
mal approval and implementation processes to reap the
full gains of such co-operations aimed at improving regu-
latory preparedness for public health emergencies.

Discussion
CT regulation in public health emergency situations is
particularly challenging for NRAs with regards to the
incredible pressure it comes with expediting assessments
whiles ensuring safety in a time of tremendous uncer-
tainty. To help NRAs (especially those from LMICs) to
adequately prepare for such situations, investments in
strengthening CTO capacities that will enable the effec-
tive absorption of this shock and enhance operational
readiness to respond to emergencies is critical. This
mini-evaluation here conducted in three of our partner
countries, some 4 years after our capacity-strengthen-
ing partnership, reveals findings relevant to global col-
laborations for such endeavors. Our results show that
the emergency preparedness and response framework
for CTO in the three partner NRAs was especially weak
and vulnerable at baseline, thus putting the operational
readiness for disease outbreaks and public health emer-
gencies at considerable risk. It further demonstrated that
VaccTrain’s capacity-strengthening partnership contrib-
uted to the development of relevant technical structures
(including (draft) regulations, guidelines and SOPs) as
presently available for public health emergency response
in all three partner NRAs. Finally, it revealed the signifi-
cant role formal approval of developed regulatory struc-
tures and their subsequent implementation play in fully
achieving defined outcomes of capacity-strengthening
interventions and improving an NRA’s maturity level as
per WHO’s ratings.

The process for strengthening any core component of
a health system must follow an iterative cycle [8]. From
the WHO 5-step capacity building model, this cycle
starts with an initial gap analysis by a self-benchmarking
exercise using the WHO GBT. This globally standardized
instrument is known for its well-tested methodology for
objectively benchmarking regulatory systems, generating
IDP for addressing gaps through various technical sup-
port systems, and for monitoring progress, evaluating,
and taking corrective actions. The VaccTrain aligns its
capacity strengthening strategy with WHO in this regard
and leverages this tool to direct our input at supporting
the revamping of specific areas that need improvement.
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The lack of capacity, resources and an effective prepar-
edness and response plan in place for disease outbreaks
came to the fore after the Ebola crises in West Africa
highlighted the limitations in the world’s preparedness for
public health emergencies [8]. Quite recently, data from
WHO benchmarking results showed the potential fragil-
ity of many member states (especially LMICs) to public
health threats due to limited regulatory preparedness [7].
Particularly for CTO, a full implementation of the sub-
indicator for reliance on CT decisions of others was 23%;
the least percentage implementation of the regulatory
functions assessed for the 84 countries included in the
study [7]. Our baseline data indicative of a fragile CT reg-
ulatory structure for timely approval of CTAs in our part-
ner NRAs (all LMICs) at the inception of our capacity
strengthening partnership, was therefore in consonance
with these findings. A weak public health emergency-
related regulatory ecosystem for CTO in LMICs means
that during emergency situations clinical trial partici-
pants in these countries may be vulnerable to abuse due
to laxities in regulatory enforcement and oversight. As
the integrity of data generated from such studies may also
be compromised, there may be an increased potential of
consequential harm to individuals globally that may use
medical products approved through such systems [16].
Without an effective and fully operational regulatory sys-
tem, an LMIC becomes an unattractive destination for
well-meaning product developers to conduct clinical tri-
als. This impedes the advancement of the current trend
of globalization of clinical research and hinders entire
populations (locally or globally) from the rapid access to
new medicines, vaccines and other health products that
are often direly needed during public health emergencies
and as part of sustainable development globally. Further,
if clinical research are not conducted in LMIC settings as
a result of weak infrastructure, they (i.e. the LMICs) miss
out on certain indirect benefits that are sometimes asso-
ciated with international clinical trials initiatives. Such
indirect benefits could be capacity strengthening com-
ponents in the area of infrastructure, education or train-
ing, which may altogether support continuity in research
or improve regular medical care upon completion of
the initial studies [17]. The limited number of countries
involved in this study notwithstanding, its extension on
the number of public health emergency-related sub-indi-
cators for CTO as analyzed previously [7] is a valuable
addition that strengthens the current body of knowledge
on the status of emergency preparedness, particularly in
LMICs. Aside the limitations in the reliance model on
CT decisions of other competent NRAs during emergen-
cies, this data further highlighted other CT regulations-
related gaps as well as cracks in the adjusted procedures
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for expeditiously screening, evaluating and authorizing
emergency-related CTs.

Since the Ebola outbreak in 2014, regulatory capacity
strengthening in LMICs has attracted much attention as
a global priority [8, 18]. The idea of the need for global
collaborations to foster the development agenda is being
further promoted [7, 12]. In our bid to support partner
NRAs build emergency measures to improve access to
essential health products and technologies for response
and mitigation, the VaccTrain employs a strategy that
thrives on the development and implementation of regu-
latory structures/documents as its centerpiece. For CTO,
not only did we provide technical assistance in address-
ing deficiencies in the legal backbone for regulatory over-
sight, but we also lent support in addressing various gaps
in CT guidelines, templates (i.e. forms) and internal SOPs
as per the precepts of the GBT. This evaluation revealed
that our collaborative work yielded tremendous success
in developing all the CT regulations, guidelines and SOPs
related to emergency preparedness and response. Being
a technical partner of the African Vaccine Regulatory
Forum (AVAREF), VaccTrain ensured that all our partner
NRAs aligned their CTO emergency pathways with AVA-
REF’s and incorporated all regulatory documents devel-
oped by the forum. For emergency preparedness, these
documents included the AVAREF Strategy and Guidance
for Emergency Preparedness and Guideline for Joint and
Assisted Reviews of Clinical Trial Applications (CTAs).
Other documents for routine CTO such as those for vali-
dation and screening (i.e., AVAREF CT application form
and Checklist), Inspection (AVAREF Good Clinical Prac-
tice Inspection Guide and Checklist) and for CTA assess-
ment (i.e., Quality, Nonclinical, and Clinical, Statistical)
were also adopted. By this, we contribute to establishing
a harmonized regulatory framework on the continent to
deal with health emergencies whiles avoiding duplication
of efforts.

It is generally known that the various levels of capac-
ity needs are interdependent. Aside the direct impact of
revamped operational structures for CTO, improvements
in human resource capacity that facilitates the practi-
cal utilization of the developed documents contribute
to improving regulatory performance [19-23]. Quite
recently, the central role of quality technical structures
in translating training acquired knowledge into measur-
able CTO outcomes was reported [24]. This observation,
together with our current findings, shows that the avail-
ability of the required technical structures and work-
force with appreciable capacity work in concert to help
implement capacity strengthening outcomes and maxi-
mize regulatory performance. Within the study period
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of this report, CTO staff from the various NRAs received
various VaccTrain-sponsored trainings including the
flagship FDA Ghana regional center of regulatory excel-
lence (RCORE) CT training fellowship. It is therefore
plausible that the staff training component of our multi-
pronged capacity strengthening approach contributed to
the enhanced CTO emergency preparedness infrastruc-
ture relative to that at baseline. In this vein, it would be
worthwhile for future studies to explore other factors that
could affect the change as observed in the before-after
assessment.

Quite recently, a database surveillance study of vac-
cine-related CTs in Africa revealed Ebola virus disease
as one of the four most studied diseases on the continent
[25]. This observation, in part, clearly affirmed the global
trend of migration of CTs towards disease endemic
regions as had been previously reported [26-29]. Given
that all three VaccTrain partner NRAs included in this
study are from West Africa and two were heavily hit
by the Ebola epidemic, our observation of elevated CT
activity for Ebola virus disease between 2014 and 2016
(Table 1) was of no surprise. It however brought to the
fore the dire relevance the current improved operational
readiness for CTO could be put to use in mitigating regu-
latory challenges that have characterized the conduct of
clinical trials in years past during public health emergen-
cies [30, 31].

From this evaluation, it also became apparent that
successful development of regulatory documents and
their application/implementation are two distinct ven-
tures that must be tackled at individual levels. Vac-
cTrain had this foreknowledge and allotted a 2 year
period (from 2019 to 2021) as the implementation
phase of our CTO project’s structural development out-
put. As the implementation phase coincided with the
covid-19 pandemic, we took the opportunity to pro-
vide further assistance in the form of an online simu-
lation exercise for emergency responsiveness in CTO,
conducted an on-line training in advanced regulatory
aspects of CTO and further sponsored the on-site train-
ing of partner NRA staff at FDA Ghana to enhance
CTO regulatory capacity. Importantly, and relative to
the structural framework for CTO, we supported stake-
holder meetings organized by some of the NRAs to dis-
cuss draft CT guidelines before their full rollout. These
processes are particularly important in the sense that
procedures that waive certain requirements of routine
conditions may be misunderstood as skimping meas-
ures that may compromise on quality. If such delicate
matters are not adequately discussed with all stakehold-
ers, their subsequent application may decrease public
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trust and confidence in the regulatory system and lead
to the politicization of regulatory decisions. More also,
such stakeholder discussions help to inform or update
product developers of the various regulatory pathways
they can seek to activate for the approval of their clini-
cal research. Aside this endeavor, we also encouraged
partner NRAs to strive locally for the formal approval
of developed CT regulations (as this was outside Vac-
cTrain’s scope) during the implementation phase. Up
until now, only one of the three partner NRAs has been
successful at securing the full Ministerial approval of
their CT regulations, with that of the other two NRAs
at various stages of the approval process. This lack of
formal approval of CT applicable regulations accounted
for the ‘ongoing implementation’ (and not ‘fully imple-
mented’) status as observed for two of our partner
NRAs in relation to the legal provisions-related CT sub-
indicators (CT01.01, CT01.05 and CTO01.11). The tardi-
ness in getting the CT legal documents (as developed by
our partnership) formally approved and implemented
was an obvious concern. On the one hand, this inertia
could be envisaged to be a result of the sheer bureau-
cratic tendencies that are often rife in many political
quarters, especially regarding the adoption of legal doc-
uments. On the other hand the lack of political will, and
sometimes a disconnect between the Ministry of Health
and the NRAs can breed passivity and lethargy, which
may delay the approval process, as that observed in this
study. Also of importance is the way some governments
view clinical research and the premium they put on it
as an enabler for health improvement. The WHO GCP
guidelines highlight the role of governments as one
to provide the legal framework for clinical trials [32].
However, while some LMIC governments may consider
clinical research as vital in achieving development goals
and meeting the objectives of universal health coverage,
others may have quite neutral (or sometimes hostile)
stance towards it, regarding it as unnecessary, interfer-
ing or potentially problem-creating rather than prob-
lem-solving [17]. These differences, together with those
in the formal approval pathways in the different regula-
tory jurisdictions, means that some get approved faster
while others may require extra support in advocacy to
facilitate approval and enforcement. This data further
confirmed earlier findings that building capacity to
conduct effective CT (or its oversight in this case) and
achieving its full benefits is a process that grinds slowly
and requires a long-term perspective [12]. Capacity
building projects that seek to build an effective, impact-
ful and sustainable CTO infrastructure in partner NRAs
should therefore be guided by this fact and factor it into
their planning.
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This study has considerable limitations that have to
be highlighted. First, it reported the emergency pre-
paredness framework for only one regulatory func-
tion (i.e. CTO) although others such as Registration
and Marketing Authorization, Pharmacovigilance and
Regulatory Inspection are equally important. Second,
the strict and technical nature of the criteria employed
for this evaluation narrowed the scope of sub-indi-
cators and excluded those related to the oversight of
approved and ongoing CTs. It also excluded other
important sub-indicators such as those that promote
effective communication, accountability, and trans-
parency as well as those that relate to staff training
and performance. Third, this evaluation was short at
providing insights at the outcomes level of the capac-
ity strengthening partnership in fostering an effec-
tive approval process of CTAs during public health
emergencies using the tools developed at the output
level. As a next step, we aim to conduct a compre-
hensive evaluation, which will address the shortcom-
ings of these findings and provide a better insight into
the resilience of the whole CTO regulatory estab-
lishment in our partner NRAs, and how this helps in
facilitating an effective and efficient authorization
and oversight of CTs. The aforementioned limitations
notwithstanding, the exhaustive nature of analysis,
which encompassed all the public health emergency-
related indicators for clinical trials oversight in the
WHO GBT, was a major strength as it extended the
scope of previous studies [7]. Further, the systematized
results-oriented capacity-strengthening strategy that
leveraged an established WHO model to achieve suc-
cess in developing the full spectrum of emergency pre-
paredness regulatory tools is another strength worth
highlighting.

Conclusion

In summary, this evaluation to assess the regulatory pre-
paredness framework for public health emergencies in
three VaccTrain partner NRAs before and after interven-
tional capacity-strengthening partnership revealed a gen-
erally weak structural establishment at baseline. Using
a worksheet approach to systematically address priority
areas of improvement, our collaborative work was suc-
cessful at developing the spectrum of operational struc-
tures required to improve regulatory preparedness for
public health emergencies. The data also demonstrated
that ample time is needed for formal approval and imple-
mentation of the structures in order to record any ben-
efits at the outcome level. These findings give valuable
insight into a results-oriented capacity-building model
effective at developing regulatory tools to enhance opera-
tional readiness for public health emergencies.
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Methods

GHPP RegTrain-VaccTrain regulatory capacity
strengthening strategy: VaccTrain |

The project

RegTrain-VaccTrain is a project of the GHPP; a pro-
gramme established by the German Federal Ministry
of Health (Bundesministerium fiir Gesundheit, BMQ)
to assist partner countries and the WHO in epidermic
prevention measures. In its pilot phase, so named Vac-
cTrain I, the project focused on capacity development
activities in the area of CTO in selected partner coun-
tries. The approach adopted included:

(i) providing technical assistance in support of the
development and implementation of regulatory
structures and processes as defined in NRA inter-
nal documents and legal framework

(i) enhancing the human resource capacity for CTO
through African Union Development Agency-New
Partnership for Africa’s Development (AUDA-
NEPAD)s-instituted Regional Center Of Regula-
tory Excellence training framework like that by
FDA Ghana

(ili) supporting regional and pan-African harmoniza-
tion initiatives through technical support to AVA-
REE

In August 2017, the VaccTrain I project launched
a call for proposals and selected the Economic Com-
munity of West African States (ECOWAS) countries
Ghana, Liberia, Sierra Leone and The Gambia as part-
ners, after the countries had expressed the desire to
strengthen their capacity for CTO and affirmed their
commitment to work in partnership with each other.
The project kicked off in June 2018.

Description of the worksheet approach

An important aspect of this arm of the project was the
assessment and analysis of the CTO structural archi-
tecture in the individual partner countries prior to our
capacity strengthening intervention. As all our three
partner countries had undertaken a WHO self-bench-
marking in 2017, we capitalized on the results and the
IDP generated to develop working documents so called
NRA worksheets. These specialized NRA worksheets
were designed with specific sections clearly defining
and documenting details including (i) the partnership
objective, (ii) score from last NRA assessment, (iii)
description of review points (evidence provided), (iv)
gaps identified, (v) NRA priority areas, (vi) expected
deliverables and (vii) the methodology to employ in
addressing gaps. This information was documented for
each of the 30 sub-indicators of the GBT for CTO thus
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offering us a deeper understanding of the regulatory
needs of the individual partner NRAs and allowing us
to customize support for addressing lapses identified
in the IDP. The worksheets were also helpful to docu-
ment granularities of our operations, generate situa-
tional reports as well as monitor and evaluate progress
against the 2017 self-assessment as a benchmark.

Technical support in development of regulatory structures

for CTO

As a starting point, VaccTrain worked with individual
partner countries to validate findings reported in the
WHO self-benchmarking through initial country visits.
During these country visits, we collaborated with part-
ner agencies to identify gaps and deficiencies in the CTO
operational framework, prioritized areas of improve-
ment, determined expected deliverables (or outputs),
agreed on the preferred methodology and set to address-
ing them via remote and on-site engagements. We began
our support for the development of missing regulatory
documents by diving headfirst assisting the drafting of
CT regulations, guidelines and applicable templates,
as well as SOPs. In all cases, we ensured that developed
regulatory structures aligned with pan African (e.g.
AVAREF requirements) and international standards and
integrated best practices within the framework of good
regulatory practice. To help facilitate implementation,
VaccTrain sponsored a two-week on-site placement of
selected partner NRA staff to FDA Ghana (an advanced
regulatory authority in the ECOWAS region) where they
understudied the practical application of the developed
tools. We also organized various on-line workshops in
advanced regulatory aspects of CTO and sponsored the
training of partner NRA staff in FDA Ghana’s RCORE CT
training fellowship to enhance human resource capacity
in CT scientific assessments.

The WHO global benchmarking tool for evaluating

national regulatory systems

The Global Benchmarking Tool (GBT) is a globally stand-
ardized assessment tool developed by the WHO to serve
as the primary means of objectively evaluating regulatory
systems, as per provisions of the World Health Assembly
Resolution 67.20 on Regulatory System Strengthening for
medical products. It was designed by unifying previous
WHO, Pan-American Health Organization (PAHO) and
other non-UN agency parallel evaluation tools ( [15]. The
tool is useful in its application to evaluating the broad-
scale regulatory framework and its modular regulatory
functions (e.g. clinical trial oversight as in this study).
For the overarching national regulatory system, as well
as individual regulatory functions, there are specific (i)
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indicators, (ii) sub-indicators and (iii) fact sheets that
help to measure an NRA’s regulatory capacity whiles
ensuring a consistent evaluation, documentation and
assignment of scores (or rating). Fact sheets of individual
sub-indicators provide information on the maturity level,
scope, description, objective, requirement, evidence to
review, references, framework, rating scale and limita-
tions and remarks. Particularly, the ‘evidence to review’
sections of the fact sheets enumerate specific items or
provisions that should be specifically reviewed to assess
and score each sub-indicator.

The GBT for CTO, in particular, has 30 sub-indicators,
which disaggregate into 6 indicators ranging from CTO01
(legal provisions, regulations and guidelines required to
define regulatory framework of clinical trials oversight) to
CTO06 (mechanism in place to monitor regulatory perfor-
mance and output). Like for other regulatory functions,
the GBT assessment tool for CTO has sub-indicators that
specifically measure and rate an NRA’s preparedness and
capacity for managing public health emergencies.

The GBT also integrates the concept of ‘maturity level
(adapted from ISO 9004:2018) [33] to assess and rate
the performance level of the overall regulatory system
and component regulatory functions using a scale rang-
ing from 1 to 4. Level 1 represents the existence of some
elements of regulatory system. Level 2 depicts evolv-
ing national regulatory system that partially performs
essential regulatory functions. Level 3 describes a stable,
well-functioning and integrated regulatory system (target
of WHA resolution 67.20). Level 4 identifies regulatory
system operating at advanced level of performance and
continuous improvement. Be it through self- or formal-
benchmarking, the GBT and its benchmarking meth-
odology enables regulatory authorities and the WHO to
identify strengths and areas of improvement, facilitate
the formulation of an IDP to build upon strengths and
address the identified gaps, prioritize interventions and
monitor progress and achievements [3, 15]. With its
application this way, the GBT serves as a useful tool that
helps to classify regulatory systems and provides a struc-
tured approach to assess their configuration to achieve
desired results, and if otherwise, defines the needed
interventions to progress on system maturity.

Description of GBT sub-indicators relevant to public health
emergency preparedness for clinical trials oversight

This study included three of VaccTrain’s partner NRAs
comprising Liberia Medicines and Health Products
Authority (LMHRA - Liberia), Medicines Control
Agency (MCA - The Gambia) and Pharmacy Board
of Sierra Leone (PBSL - Sierra Leone). Data collected
with the NRA worksheets as of November, 2021 (and
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validated by partner NRAs in confirmation of the latest
status of required evidence) was used to assess the avail-
ability and implementation status of public health emer-
gency-related sub-indicators as per specific indications
in the WHO GBT. Specifically, we screened the WHO
GBT for CTO for sub-indicators that made specific ref-
erences to public health emergencies in their fact sheets
and identified CT01.05, CT04.07 and CT06.04 sub-indi-
cators. Briefly, while CT01.05 assesses legal provisions
or regulations that allow NRAs to apply non-routine CT
procedures such as fast-track or expedited decision-mak-
ing of a Clinical Trial Application (CTA) during public
health emergencies, CT04.07 probes procedures that are
used to provide guidance for the review of CTAs in the
event of emergencies. CT06.07 on the other hand, ana-
lyzes the internal tracking system for monitoring docu-
mented timelines of the CTA processing designed to be
adaptable for routine and non-routine CTAs (e.g., health
emergencies).

Based on our knowledge and experience, we included
sub-indicators for NRA's fundamental legal mandate to
regulate CTs (i.e. CT01.01), and that for recognition and
reliance (i.e. CT01.11) in the assessment. We however
consciously avoided the en masse inclusion of all WHO
“maturity level” (ML) 1 and 2 indicators as was done
previously [4] simply on the technical grounds as high-
lighted above. Furthermore, we excluded all cross-cutting
indicators, such as those that relate to quality manage-
ment system, transparency, accountability, and commu-
nication and to the activities of the Ethics Committee.
Lastly, we also omitted sub-indicators that aim to assess
the established standard CTO framework for routinely
screening, reviewing, authorizing and supervising CTs.
Of the sub-indicators herein analyzed, three were ML1
& 2 legal provisions and regulations while the remaining
two were ML3 sub-indicators that relate to the expected
adjustments in an NRA’s approach to expediting the CT
approval process during emergencies. The GBT CT sub-
indicators herein assessed as relevant and directly related
to regulatory preparedness for public health emergencies
are summarized in Table 2. For a detailed background
description of the individual sub-indicators here assessed,
and the full list of indicators, sub-indicators and their fact
sheets, please refer to the GBT’s CTO module [34].

Assessment of emergency-related sub-indicators for CTO

In assessing the emergency preparedness regulatory
framework for CTO in our three partner countries, we
devised two scoring and rating systems. The first was
based on the scoring of individual “evidence to review”
items from the fact sheets of each sub-indicator. Specifi-
cally, we scored each “evidence to review” item either 1
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Table 2 Global benchmarking tool sub-indicators for clinical trials oversight relevant to public health emergency preparedness

No. (Sub-)Indicator ML
CTO1 Legal provisions, regulations and guidelines required to define regulatory framework of clinical trials oversight.
CT01.01 Legal provisions and regulations for clinical trials (CTs) oversight exist. 1

CT01.05 There are legal provisions or regulations covering circumstances in which the routine CT evaluation procedures may not be followed 2

(e.g. for public-health interests)

CT01.11
regional and international bodies.

Legal provisions / regulations allow NRAs to recognize and use relevant CT decisions, reports or information from other NRAs or from 1

CTO04 Procedures established and implemented to perform clinical trials oversight.

CT04.07 The same policies are used for the evaluation of CT applications regardless of the applicant (e.g, domestic, foreign, public sector, or 3

private sector)

CT06 Mechanism in place to monitor regulatory performance and output.

CT06.04 There are timelines for the assessment of CT applications and an internal tracking system to follow the targeted time frames 3

or 0 depending on the sufficiency of evidence provided
for review (i.e., evidence provided=1; no evidence pro-
vided =0). Based on the tally of evidence provided scores
for each sub-indicator, we then calculated the overall
‘percentage evidence available’ to demonstrate the real
implementation status of that sub-indicator.

The second scoring system we employed was based
on that developed and used by the WHO. Using this
scoring system, we rated individual sub-indicators as
(i) not implemented (NI), (ii) ongoing implementation
(OI), (iii) partially implemented (PI), or (iv) fully imple-
mented (I) based on the summary of evidence provided
for “evidence to review” items from the fact sheets [15].
The ratings generally interpret as: (i) not implemented -
no evidence of sub-indicator provisions established and
implemented; (ii) ongoing implementation - evidence
of recently drafted sub-indicator provisions exists
but have not yet been followed; (iii) partially imple-
mented - evidence of sub-indicator provisions exists
but have only been followed for a limited period (usu-
ally < 2years); (iv) fully implemented — evidence exist of
sub-indicator provisions established and implemented
[15].

Mapping of training effectiveness to parameters

that ensure successful implementation and achievement
of outcomes

Data from the registry and results databases Clinical-
Trials.gov and Pactr.samrc.ac.za were further used to
aid in mapping country situational reports to the dif-
ferential dynamics in CTs regulated by the individual
NRAs.
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