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Abstract
Background
Access to quality medicines is a global initiative to ensure universal health coverage. However, the limited capacity of National Medicines Regulatory Authorities (NMRAs) to prevent and detect the supply of poor-quality medicines led to the predominance of sub-standard and falsified (SF) medicines in the supply chains of many countries. Therefore, this study was designed to assess the capacity of a young NMRA to ensure the quality of medicines with Rwanda as a case study.

Objective
This study aimed to assess the capacity of the Rwanda FDA, a young NMRA, to identify gaps and existing opportunities for improving regulatory capacity and ensuring the quality of medicines.

Methods
This study used a descriptive cross-sectional design with both quantitative and qualitative approaches. The quantitative approach used a self-administered questionnaire to collect data from employees of Rwanda FDA who are involved in medicine regulatory practices based on their positions while the qualitative research approach covered a desk review of key regulatory documents. The data collection tool was developed from the World Health Organization (WHO) Global Benchmarking Tool (GBT) for “Evaluation of National Regulatory System of Medical Products Revision VI”.

Results
Of the 251 WHO sub-indicators assessed, 179 sub-indicators (71%) were fully implemented, 17 sub-indicators (7%) were partially implemented, 9 sub-indicators (4%) were ongoing and 46 sub-indicators (18%) were not implemented by the time of the study. The results of the study showed that the estimated maturity level at which Rwanda FDA operates is maturity level 2. The study reported the challenges hindering the implementation of key regulatory functions that need to be addressed. Challenges reported include but are not limited to understaffing, lack of automation system, poor implementation of the quality management system, lack of screening technologies for SF medicines, low capacity of the quality control laboratory to test all sampled medicines and lack of regulatory inspection tools/equipment.

Conclusion
Findings indicated that all key regulatory functions were operating and supported by the legal framework. However, the implementation of key regulatory functions faced challenges that need to be addressed for better organizational effectiveness and compliance with the requirements of a higher maturity level.
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Background
The quality of medicines should be the priority of every country to ensure that the public has access to quality, safe, effective and affordable medicines [1]. However, this is not the case, as some 2 billion people worldwide cannot access quality medicines [2]. The World Health Organization reports that 10.5% of the medicines on the market are of poor quality, being either sub-standard or falsified (SF) [3].
SF medicines are more prevalent in low- and middle-income countries (LMICs) with an overall prevalence of 13.6% and African countries have the highest prevalence of poor-quality medicines in LMICs, at 18.7% [4]. The cause of the infiltration of poor quality medicines into the supply chain, especially in low- and middle-income countries has been associated with factors such as inadequate funding, lack of skilled personnel, lack and ineffective regulatory systems and frameworks [5].
The presence and use of SF medicines have many implications for both public and the economy of the country. Firstly, SF medicines in the supply chain prevent people from accessing quality, safe and affordable medicines [1]. Secondly, the use of poor-quality medicines by the public leads to the waste of limited resources, antimicrobial resistance, prolonged illness and death of people [6]. Thirdly, the overall consequence is the increase in the costs associated with interventions and initiatives put in place to address problems caused by poor-quality medicines [1, 7].
To ensure the quality of medicines on the market in any country, a stable and well-functioning national medicine regulatory authority (NMRA) must be in place [8]. WHO states that a well-functioning NMRA shall have the capacity to perform all key regulatory functions including Medicines registration and marketing authorization, Vigilance, Market Surveillance and Control, Licensing Establishments, Regulatory Inspections, Laboratory Testing, Clinical Trials Oversight, and Lot Release [8]. However, a study on Medicines Regulation in Africa has shown that most NMRAs in Africa have little capacity to perform all key regulatory functions [9]. In East African Community, SF medicines have been reported in all member states [10].
To assess the capacity of any NMRA in ensuring the quality of medicines, the WHO uses the Global Benchmarking Tool (GBT) to evaluate the National Regulatory System, which classifies the NMRA into maturity levels (ML) from 1 to 4 showing weak to strong regulatory NMRA [8]. A weak NMRA has been reported as the main factor enhancing the infiltration of SF medicines into the market in most African countries [11]. Among EAC countries, Rwanda has a young NMRA, which was established in 2018 [12], and countries without or with young NMRA might face challenges of poor-quality medicines [13].
Rwanda Food and Drugs Authority (Rwanda FDA) was established with the mandate to protect public health from defective and SF medicines through transparent regulation of regulated premises and products [12]. Strengthening such capacity of NMRA requires a time of development and implementation of policies, laws, regulations, guidelines, standard operating procedures, capacity building of human resources, and infrastructure [8].
However, the information and the evidence about the capacity of Rwanda FDA to exercise its mandate and functions are limited. Therefore, this study aimed to assess the capacity of the young national medicine regulatory authority established in Rwanda to ensure the quality of medicines based on the World Health Organization (WHO) Global Benchmarking Tool (GBT) for “Evaluation of National Regulatory System of Medical Products Revision VI”.
Methods
Study setting
The study was conducted in Rwanda Food and Drugs Authority (Rwanda FDA) premises located in Nyarutarama Plaza, KG 9 Avenue, Gasabo District, Kigali City and its quality control laboratory located in Kicukiro District, Kigali City near the building of Rwanda Standard Board compound at the road KK 15 Rd, 49.
Study design and period
This study was descriptive and cross-sectional that used a mixed approach combining qualitative and quantitative research components. The quantitative research used a self-administered questionnaire while the qualitative research approach consisted of a desk review of key regulatory documents including policies, laws, regulations, guidelines, procedures, reports and lists of registered products. The data collection tool was developed from the World Health Organization (WHO) Global Benchmarking Tool (GBT) for “Evaluation of National Regulatory System of Medical Products Revision VI”. The study was conducted from November 2021 to January 2022.
Study population
The targeted study participants were 51 employees of Rwanda FDA who have expertise in medicine regulatory practices based on their roles in ensuring the quality of medicines. The targeted population was composed of staff working in divisions/Units having in their responsibilities to ensure the quality of medicines including Human Medicine and Devices Assessment & Registration Division, Food and Drugs Import & Export Control Division, Food and Drugs Inspection & Compliance Division, Pharmacovigilance & Food Safety Monitoring Division, Quality Control Laboratory Division/Medicines and Cosmetics Testing Unit, and Administration). All 51 participants were involved in the study.
Data collection tools
The data collection tools included a self-administered questionnaire and a review checklist for a desk review focused on key regulatory documents including policies, laws, regulations, guidelines, procedures, reports and lists of registered products, lists of licensed establishments and the number of GMP inspections conducted.
The self-administered questionnaire comprised the section on demographic data profile and the section on the implementation level of key regulatory functions as independent variable. It was organized according to the research topic to ensure the research questions and objectives are answered and determined, respectively.
Data collection procedure
The methodology used in the study was based on WHO/GBT to evaluate the capacity of any NMRA that has nine functions, nine indicators and 268 sub-indicators that have to be assessed to determine the maturity level of any NMRA [8]. In this study, eight functions, nine indicators and 251 sub-indicators were assessed. This is because one function having 17 sub-indicators was not assessed. The non-assessed function is the National Regulatory Authority (NRA) lot release, which is a function established specifically for the regulatory release of specific biological products, including vaccines not yet implemented by Rwanda FDA as a young NRA [8].
To assess the capacity of NMRA the following rating scale is used for every sub-indicator [8]: not implemented which means that there is no evidence of the regulatory document/process required. Ongoing implementation means that the NMRA drafted the regulatory document required or put in place the process required but not yet followed in the implementation. Partially implemented means that the NMRA has the required document/process that has been implemented for less than 2 years. Implemented means that the NMRA has the required document/process in place used for at least 2 years and it can show the track record of applying it.
The data were collected using a questionnaire and a review of key regulatory documents. The questionnaires were given in person by the researcher to respondents. The documents reviewed were accessed from Rwanda FDA website and in-house sources including databases and reports. Written informed consent was obtained from each participant before completing the questionnaire.
Data analysis
The data entry was done using Microsoft Excel. These data were exported into Statistical Package for the Social Sciences (SPSS) version 16.0 for further analysis. Descriptive statistics were used to analyze the socio-demographic data, implementation levels of functions and indicators, responses and results are presented in the tables.
Results
Socio‑demographic characteristics of participants
Most of the study respondents were aged between 25 and 34 years (51%) and the majority of the respondents were male (71%). The majority of the respondents were Bachelor’s degree holders (90%). Regarding the work experience of the respondents, the majority was in the range of 1–5 years (59%). All respondents received basic training related to the responsibilities of the position occupied (Table 1).Table 1Socio‑demographic characteristics of participants


	Characteristics
	Frequency
	Percentage (%)

	Age

	 Below 25 years
	1
	2

	 Between 25–34 years
	26
	51

	 Between 35–45 years
	24
	47

	 Total
	51
	100

	Gender

	 Male
	36
	71

	 Female
	15
	29

	 Total
	51
	100

	Level of education

	 Bachelor’s degree (A0)
	46
	90

	 Masters’ degree
	4
	8

	 Ph.D
	1
	2

	 Total
	51
	100

	Work experience

	 Between 1–5 years
	30
	59

	 Between 5–10 years
	19
	37

	 Above 10 years
	2
	4

	 Total
	51
	100

	Basic training related to the responsibility of the position received

	 Yes
	51
	100

	 No
	0
	0

	 Total
	51
	100




Implementation of functions assessed
From a total of eight functions assessed in the study, the sub-indicators related to MA and LT functions were the most implemented, with 83% and 82%, respectively, while RS and RI were the least implemented functions, with 62% each. 179 sub-indicators (71%) were fully implemented out of 251 assessed sub-indicators (Table 2).Table 2Implementation of functions assessed


	Function
	# Sub-indicators
	Implementation of sub-indicators

	Fully
	Partially
	Ongoing
	Not

	Registration and marketing authorization (MA)
	35
	29 (83%)
	4 (11%)
	0 (0%)
	2 (6%)

	Laboratory testing (LT)
	28
	23 (82%)
	0 (0%)
	2 (7%)
	3 (11%)

	Licensing establishments (LI)
	19
	15 (79%)
	0 (0%)
	1 (5%)
	3 (16%)

	Vigilance (VL)
	26
	20 (77%)
	4 (15%)
	0 (0%)
	2 (8%)

	Market Surveillance and Control (MC)
	27
	20 (74%)
	2 (7%)
	0 (0%)
	5 (19%)

	Clinical Trials Oversight (CT)
	30
	19 (63%)
	3 (10%)
	5 (17%)
	3 (10%)

	National Regulatory System (RS)
	60
	37 (62%)
	4 (6%)
	0 (0%)
	19 (32%)

	Regulatory inspection (RI)
	26
	16 (62%)
	0 (0%)
	1 (4%)
	9 (34%)




Implementation of indicators assessed
From a total of nine indicators assessed in the study, the sub-indicators related to legal provisions, regulations and guidelines were the most implemented, with 93% while the sub-indicators related to monitoring progress and assessing outcomes and impact were the least implemented, with 29% (Table 3).Table 3Implementation of indicators assessed


	Indicator
	# Sub-indicators
	Sub-indicators implemented
	% of sub-indicators implemented

	Legal provisions, regulations and guidelines
	59
	55
	93

	Organization and governance
	18
	15
	83

	Regulatory process
	49
	39
	80

	Resources
	42
	32
	76

	Policy and strategic planning
	12
	9
	75

	Leadership and crisis management
	5
	3
	60

	Transparency, accountability and communication
	28
	13
	46

	Quality and risk management system
	14
	6
	43

	Monitoring progress and assessing outcomes and impact
	24
	7
	29




Estimated maturity level at which Rwanda FDA operates
Based on the number of sub-indicators implementation at different maturity levels and considering the maturity level algorithm as defined by World Health Organization [14], the findings of this study showed the estimated maturity level at which Rwanda FDA operates is maturity level 2 (Table 4).Table 4Estimated maturity level at which Rwanda FDA operates


	Maturity level
	# Required sub-indicators fully implemented
	Study results
	# Required sub-indicators PI or OI
	Study results
	# Required sub-indicators NI
	Study results

	1
	27
	26
	0
	1
	0
	0

	2
	53
	53
	3
	3
	0
	0

	3
	183
	174
	14
	23
	0
	0

	4
	240
	179
	11
	0
	0
	49




Discussion
This study aimed to assess the capacity of young national medicine regulatory authorities to ensure the quality of Medicines and Rwanda was considered as a case study.
The results of this study indicated that the legal provisions in place give the Authority the powers to formulate regulations and guidelines; grant, suspend or withdraw authorization; seize or confiscate products not conforming to the provisions of the laws, and establish a tariff for services rendered by Rwanda FDA; impose administrative sanctions arising from breach of those legal provisions [12]. Rwanda FDA has a well-defined structure [15], however, this structure does not include the structure of quality management systems [16, 17].
As Rwanda FDA has no quality management system (QMS) structure in place it is difficult for the authority to implement a comprehensive QMS that integrates risk management principles. This is consistent with the findings of the assessment conducted by WHO in 26 NMRAs of sub-Saharan African countries which found that four of the 26 NMRAs (15%) were found to have some elements of QMS [18]. However, this is contrary to the WHO guidelines on the implementation of QMS for NMRA [17]. A possible explanation for this could be that Rwanda FDA is a recent NMRA since it was established in 2018.
The quality management system (QMS) shall be established and implemented by any NMRA to ensure that each operation/activity is carried out to a defined and uniform standard. The QMS shall ensure that each step of the regulatory process is identified, documented and monitored [19].
The attainment of International Standard (ISO) certification especially ISO-9001 Quality management systems—Requirements by the National Medicines Regulatory Authority is an indicator of a well-functioning regulatory authority [20]. Interestingly, the management has appointed QMS focal persons in each division/unit.
Medicines registration and marketing authorization function were found to be supported by legal provisions. The results of the present study are similar to the results of the WHO report dated 2010 which assessed the regulatory capacity of 26 African countries [18]. A possible explanation for these results may be the leadership’s commitment to being a world-class regulatory authority.
The defined registration timeline to register the medicines was stated to be 9 months in the guidelines but the findings of the present study showed that the timeframe for product registration can go beyond the required timeframe. These findings were also reported by MTaPS which conducted a study in seven African countries and two Asian countries to evaluate the registration systems of medicines used in maternal, newborn and child healthcare [21]. One of the solutions to the lengthy registration process may be the strengthening of the existing harmonization of medicines regulation in the East African Countries [10, 22] and the proposed African Medicines Agency (AMA) [9, 23].
The same findings showed that Rwanda FDA has a working national pharmacovigilance system supported by the law, regulations and guidelines to perform its functions. The findings are in accordance with the findings of the study conducted by Barry et al. [24] in a comparative assessment of PV systems in East Africa that found that the PV system was supported by legal instruments and guidelines. These results may be explained by the fact that the national PV system in Rwanda was overseen by the ministry of health before the creation of Rwanda FDA.
Under-reporting of ADRs/AEFI was among the challenges reported in this study. This result corroborates the findings of Isah et al. [25] and Ampadu et al. [26].
The results of this study showed that a remarkable step forward has been achieved in Post-Marketing Surveillance since the creation of Rwanda FDA. This result corroborates the findings of Ndomondo-Sigonda, et al. [9] who conducted a study on medicines Regulation in Africa to evaluate the current state and opportunities. These results may be explained by the existence of the PROFORMA project, a 5-year project that aims to strengthen the National pharmacovigilance infrastructure and post-marketing surveillance systems in Ethiopia, Kenya, Tanzania, and Rwanda [27].
The results of the study revealed that the method used to prevent and detect SF medicines at the port of entry is not adequate, as only visual inspection is performed to verify label requirements and package integrity, storage conditions, dosage units and documentation according to import or export requirements and SF medicines screening technologies/tools are not used to prevent and detect SF medicines before they enter the market. The same findings were also reported by Roth, Biggs, Bempong, who found that the use of screening technologies is not widely implemented in LMICs to combat SF medicines [28].
The findings of this study showed that public and private manufacturers, distributors, wholesalers, importers/exporters as well as retailers shall possess an operational license issued by Rwanda FDA. It is well documented in the legal provisions that an inspection for confirmation of compliance with good practices is required to grant or re-grant a license or approval of a substantial modification. However; it was found that there was insufficient staff to conduct the regulatory inspections, especially on-site GMP inspection, virtual GMP inspection or GMP desk review assessment. These findings reflect those in a study conducted in Angola in the department of pharmaceutical inspection [29] that found that the inspection department was lacking staff to conduct regulatory inspections. These findings are rather disappointing because they may hinder the registration process and affect the availability of quality-assured, safe and efficacious medicines in the Rwandan market. Regulatory inspection is a key regulatory function in any NMRA because it reveals deficiencies and potential errors in the manufacturing process, quality control, storage and distribution of medicines [8].
The quality control laboratory does not have ISO 17025 Quality Management System (QMS) accreditation for testing and calibration services and is not the WHO Guidance for Good Laboratory Practice Prequalified. These findings broadly support the WHO resolutions on the regional strategy for the regulation of medical products in the African region of 2016 documented that, 34 countries in sub-Saharan Africa (72%) have quality control laboratories in place which are at different stages of development and most of them lack a QMS and adequate equipment for quality control laboratories [30].
The results of this study showed that the quality control laboratory is not operating at the required level of stringency. It is not ISO 17025 certified nor WHO Guidance for Good Laboratory Practice Prequalified which are the global reference tools for measuring the performance standards of quality control laboratories to ensure the quality of medicines throughout the supply chain [31].
Limitations, strengths and future research
This study used the data collection tool developed from the World Health Organization (WHO) Global Benchmarking Tool (GBT) for “Evaluation of National Regulatory System of Medical Products”, thus the data presented here can be comparable if similar studies are conducted in other countries that have young national medicine regulatory authorities. However, it provides an overview of Rwanda FDA capacity and does not delve into each regulatory function. Therefore, future research conducting a deep analysis of each functionality is encouraged.
Conclusions and recommendations
The findings of this study showed that there is a progressive improvement in the regulatory capacity of the Rwanda FDA to ensure the quality of medicines in Rwanda since its inception. The legal framework is in place to enable effective and efficient implementation of the key regulatory functions that include Registration and Marketing Authorization, Vigilance, Market Surveillance and Control, Licensing establishment, Regulatory Inspection, Laboratory Testing and Clinical Trials Oversight. The legal framework provides adequate powers to the Rwanda FDA to ensure the quality, safety and efficacy of medicines on the market and the scope of products to be regulated is well defined.
However, some challenges hinder the implementation of key regulatory functions to ensure the quality of medicines that should be resolved for the benefit of all stakeholders and the public in general.
Therefore, the capacity of Rwanda FDA should be strengthened to ensure the availability of medicines of assured quality, safety and efficacy throughout the healthcare supply chain. This suggests a need for availing sufficient staff to perform key regulatory functions; avail screening technologies for SF medicines at the main ports of entry; equip the quality control laboratory with adequate equipment; automate all key regulatory functions to ensure transparency, accountability and effective communication with all stakeholders; implement a comprehensive quality management system and plan regulatory inspections based on quality risk management (QRM) approach for effective use of available resources.
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