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Abstract
Background
The ongoing pandemic of coronavirus disease 2019 (COVID-19) has the potential to reverse progress towards global targets. This study examines the risks that the COVID-19 pandemic poses to equitable access to essential medicines and vaccines (EMV) for universal health coverage in Africa.

Methods
We searched medical databases and grey literature up to 2 October 2020 for studies reporting data on prospective pathways and innovative strategies relevant for the assessment and management of the emerging risks in accessibility, safety, quality, and affordability of EMV in the context of the COVID-19 pandemic. We used the resulting pool of evidence to support our analysis and to draw policy recommendations to mitigate the emerging risks and improve preparedness for future crises.

Results
Of the 310 records screened, 134 were included in the analysis. We found that the disruption of the international system affects more immediately the capability of low- and middle-income countries to acquire the basket of EMV. The COVID-19 pandemic may facilitate dishonesty and fraud, increasing the propensity of patients to take substandard and falsified drugs. Strategic regional cooperation in the form of joint tenders and contract awarding, joint price negotiation and supplier selection, as well as joint market research, monitoring, and evaluation could improve the supply, affordability, quality, and safety of EMV. Sustainable health financing along with international technology transfer and substantial investment in research and development are needed to minimize the vulnerability of African countries arising from their dependence on imported EMV. To ensure equitable access, community-based strategies such as mobile clinics as well as fees exemptions for vulnerable and under-served segments of society might need to be considered. Strategies such as task delegation and telephone triage could help reduce physician workload. This coupled with payments of risk allowance to frontline healthcare workers and health-literate healthcare organization might improve the appropriate use of EMV.

Conclusions
Innovative and sustainable strategies informed by comparative risk assessment are increasingly needed to ensure that local economic, social, demographic, and epidemiological risks and potentials are accounted for in the national COVID-19 responses.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12992-021-00666-8.
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Background
The current coronavirus disease 2019 (COVID-19) pandemic is a global public health emergency that requires extraordinary measures to control. This is warranted because of its high transmissibility and capacity to disrupt international travel and business, among other factors [1, 2]. However, other major causes of death and suffering (MCDS), some of which once also created travel and business restrictions and were responsible for catastrophic losses of lives and suffering in Africa and elsewhere, are still rampant [3–11]. These include human immunodeficiency virus infection and acquired immune deficiency syndrome (HIV/AIDS), tuberculosis, malaria, cholera, polio, measles, meningitis, among others. HIV/AIDS is the leading cause of death across the continent. From 1990 to 2017 the number, rate, and share of HIV/AIDS deaths increased by 156.0, 22.6, and 132.0%, respectively in sub-Saharan Africa (SSA) [4]. Currently, approximately 20.7 million (uncertainty interval: 18.4–23.0 million), and 4.9 million (3.9–6.2 million) people live with HIV/AIDS, in eastern and southern Africa, and in western and central Africa, respectively [9]. With approximately 13.7% of the global population [7], the World Health Organization (WHO) African region accounted for 93% of total malaria cases and 94% of global malaria deaths in 2018 [6]. Moreover, > 6000 attributable deaths and > 310,000 suspected cases of measles were reported in the Democratic Republic of the Congo (DRC) in 2019 [3, 11]. This is despite the availability of MMR (or MMRV for measles, mumps, rubella, and varicella) vaccine that is known to be 93 and 97% effective against measles with one and two doses, respectively [12]. Nevertheless, important health gains have been accomplished in many key indicators in the last two decades.
To preserve and scale up the health gains accomplished so far, responding adequately to emerging (e.g., COVID-19 pandemic [2]) and re-emerging (e.g., measles outbreak [3, 11], increasing HIV/AIDS deaths [4], Ebola outbreak [11, 13]) infectious diseases, to achieve global targets (e.g., Sustainable Development Goals target 3.8), a stable and resilient supply of essential medicines and vaccines (EMV) in the face of global crises and national vulnerabilities is critical. Most low-income countries (LIC) rely on official development assistance (ODA), multilateral support, and the global supply chain (GSC) to acquire EMV and to implement the actions needed to achieve the global targets. However, some institutions that helped accomplish unprecedented gains in relation to these diseases are now focusing only on COVID-19 [14]. This tendency coupled with the disruption of the GSC might create important pressure on national finances and health systems of LIC and risks reversing important health gains.
Modelling studies have shown that even if the pandemic is controlled as a result of current primarily non-pharmaceutical measures, subsequent waves of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infections might occur when these measures are relaxed [2, 15, 16]. Moreover, the large number of deaths due to the measles outbreak—for which there is an effective vaccine—reported in the DRC is an indication that a COVID-19 vaccine and/or cure might not be the panacea for COVID-19, at least in many LIC. Therefore, it is vital to ensure the mid- and long-term feasibility of national COVID-19 responses to minimize their anticipated detrimental societal impacts [17–33] and to prevent the emergence and/or escalation of further risks, particularly among the most vulnerable economic and health systems.
In this study, we examine how the COVID-19 pandemic might affect the accessibility, safety, quality, and affordability (ASQA) of EMV for universal health coverage (UHC) in Africa. We use current evidence retrieved from the literature to support our analysis and to draw policy recommendations to mitigate the emerging risks.
Methods
Search strategy
We conducted an extensive search of databases using the algorithm detailed in Table 1. We searched in LitCovid, Scopus, MEDLINE (OVID), CINAHL (EBSCO), Web of Science Core Collection, African Index Medicus, Cochrane Library, WHO databases, preprint servers, and Google Scholar. We additionally consulted the Global Health Observatory data repository as well as databases of regional intergovernmental organizations and economic communities and international financial and global health organizations for relevant data. We performed citation backtracking to identify additional sources. The search for evidence was done from 22 April 2020 to 2 October 2020 by the lead author.
Table 1Search algorithm applied to medical databases to retrieve evidence on prospective pathways and innovative strategies relevant for the assessment and management of the emerging risks in accessibility, safety, quality, and affordability of essential medicines and vaccines in the context of the COVID-19 pandemic. The algorithm was applied to LitCovid, Scopus, MEDLINE (OVID), CINAHL (EBSCO), Web of Science Core Collection, African Index Medicus, and Cochrane Library. Evidence gathering was done from April 22 to October 2, 2020


	Module
	Set
	Terms

	I. Assessment of the potential/observed pathways and impacts of COVID-19 on service delivery and/or equitable access to quality medicines and vaccines
	1
	“COVID-19” or “SARS-CoV-2”

	2
	“healthcare” or “medicines” or “drugs” or “vaccines” or “service”

	3
	“quality” or “access” or “cost” or “affordability” or “equity” or “coverage” or “safety” or “prescription” or “innovation”

	4
	“Africa”

	5
	1 and 2 and 3 and 4

	II. Innovations in service delivery and/or management and supply of essential medicines and vaccines applicable to manage the risks potentially associated with the COVID-19 pandemic
	1
	“drug manufacturing” or “drug procurement” or “mobile clinics” or “telephone triage” or “user fees exemption” or “task delegation” or “risk allowance” or “online medical education”

	2
	“effectiveness” or “cost-effective” or “efficiency” or “outcomes” or “strategies” or “innovations”

	3
	“Africa”

	4
	1 and 2 and 3




Eligibility assessment
Eligibility assessment was done following PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) process flow (Fig. 1). We included original studies, reviews, and analyses reporting data on prospective pathways and innovative strategies relevant for the assessment and management of the emerging risks in equitable access to quality EMV in the context of the COVID-19 pandemic, published in English up to 2 October 2020, and whose full text is available. For evidence pertaining to module 1, we excluded records that did not report data applicable to the assessment of the potential pathways or impacts of the COVID-19 pandemic on the ASQA of EMV in low- and middle-income countries (LMIC). Nevertheless, to improve our evidence base in relation to module 1 we additionally consulted studies conducted in high-income countries (HIC) involving under-served segments of society. For evidence pertaining to module 2, we excluded records that did not report data on the applicability, affordability, cost-effectiveness, or health outcomes of the discussed innovations in service delivery (SD) and management and supply of EMV in LMIC (Table 1). Eligibility assessment was done by FA and validated independently by BL, AM, MH. Records were collated and reviewed using Endnote X8.
[image: ../images/12992_2021_666_Fig1_HTML.png]
Fig. 1PRISMA flowchart illustrating eligibility assessment of studies reporting data relevant for the assessment and management of the prospective pathways and impacts of COVID-19 on the accessibility, safety, quality, and affordability of essential medicines and vaccines for universal health coverage in Africa. Our search strategy yielded the following numbers of records per database/source (data are shown as: [records for module 1]/[records for module 2] [name of database/source]): 85/1 LitCovid, 115/51 Scopus, 52/24 MEDLINE (OVID), 7/4 CINAHL (EBSCO), 27/22 Web of Science Core Collection, 5/0 African Index Medicus, 2/1 Cochrane Library, and 54/31 other sources. Evidence gathering was done from April 22 to October 2, 2020. The sum of titles and abstracts excluded by each reason > total titles and abstracts excluded. This is because titles and abstracts were excluded by not meeting several eligibility criteria


Analysis
From each eligible study, we extracted data on (a) study design, period, and publication year/venue, (b) geographies and populations covered, (c) pathways by which COVID-19 can impact equitable access to, or supply of, quality EMV, (d) innovative SD models/solutions and/or innovative supply management strategies that can be applied to manage the risks posed by the COVID-19 pandemic, and (e) the applicability, affordability, cost-effectiveness, and/or health outcomes of the pathways/models/strategies in LMIC. Data were extracted by the lead author and validated independently by BL, AM, MH. Using the resulting pool of evidence, we subsequently employed the framework outlined by The Lancet’s Commission on Essential Medicines Policies [34] to identify the major risks posed or escalated by the current crisis and to draw comprehensive policy recommendations on how to mitigate them and improve preparedness for future crises. The domains of the framework are: (1) paying for a basket of essential medicines; (2) making essential medicines and vaccines affordable; (3) assuring the quality and safety of medicines to prevent harm to patients; (4) promoting quality use of essential medicines to ensure better health outcomes; (5) the need for global research and policy framework to develop missing essential medicines. To address comprehensively the problem under study, we expanded the coverage of the first dimension of the analytical framework to include financing, purchasing, and logistics. This was done because the data fits this expansion inductively [35]. The analysis was conducted by FA, who drafted the assignment matrix by matching the data from each eligible study with each domain of the analytical framework across modules. The assignment matrix was subsequently shared with and validated independently by each co-author. Following the WHO, we define EMV as drugs that satisfy the priority healthcare needs of the population, selected according to disease prevalence, public health relevance, clinical efficacy and safety, and comparative costs-effectiveness [36]. Our assessment is applicable to any COVID-19 cure and/or vaccine.
Results
We identified 310 unique records from database searches and citation backtracking. Of these, 134 records were excluded during title-abstract eligibility assessment. Therefore, 176 full texts were reviewed, of which 42 were excluded, as illustrated in Fig. 1. As a result, 134 citations were included in the analysis of the prospective pathways and implications of the COVID-19 pandemic on the ASQA of EMV for UHC in Africa and in the formulation of applicable policy recommendations to mitigate the emerging risks. The resulting pool of evidence across domains and modules is outlined in Supplement 1. The major risks posed/escalated by the COVID-19 pandemic on the equitable access to EMV, along with the recommendations and stakeholders relevant for issues pertaining to each domain, are detailed in Table 2.
Table 2Major risks posed/escalated by the COVID-19 pandemic on the equitable access to essential medicines and vaccines for universal health coverage, along with the recommendations and stakeholders relevant for issues pertaining to each area. Regional intergovernmental organizations and economic communities include: African Union, Southern African Development Community, Common Market for Eastern and Southern Africa, East African Community, Economic Community of Central African States, Economic Community of West African States, Intergovernmental Authority on Development, Community of Sahel–Saharan States, and Arab Maghreb Union


	Area
	Risks
	Recommendations
	Stakeholders

	Assuring the financing and supply of essential medicines and vaccines
	-Poor financial capability of national health and economic systems to purchase the basic basket of essential medicines and vaccines
-Disruption of global supply network due to COVID-19
-International partners focusing only on COVID-19 at the expenses of other major diseases and internally
	-Resource allocation informed by CRA
-Include sustainable financing and stable supply of EMV in the workstreams of COVID-19 supply task forces
-Integrate logistics system of COVID-19 with those of other major diseases
-Joint tenders and contract awarding at regional level
-Joint price negotiation and supplier selection at regional level
-Joint market research, monitoring, and evaluation at regional level
-Strategic procurement and regional information sharing about suppliers and prices
	-World Health Organization
-Regional intergovernmental organizations and economic communities
-National governments
-Nongovernment organizations
-Private sector

	Making essential medicines and vaccines affordable
	-Reduced availability of suppliers
-Reduced capacity of patients to purchase health services because most people in the productive age work in the informal sector, with household income based mainly on daily earning
-Unavailability of transportation and/or long distance to health facilities
-Inefficiency or inexistence of effective social protection programmes
	-Mobile clinics
-Fees exemption for under-served and vulnerable segments of society
-Microfinance loans (with transparent selection of participants informed by literature of predictors of repayment rate)
-CHW programmes (conditional on significant increase in ODA and/or important innovations in health financing)
-Multi-month dispensing of essential drugs for selected diseases
-Integrated service delivery
	-National and subnational governments
-Private sector
-Nongovernment organizations

	Assuring the quality and safety of medicines to prevent harm to patients
	-Limited human and technical capability
-Poor transparency in procurement of essential drugs (e.g., lack of competitive bidding, corruption embedded in health systems)
-Restrictions to national and international business and travel imposed as part of national COVID-19 responses
	-Investment in good governance at global, national, and local levels
-Investment in sustainable financing at global, national, and local levels
-Strategic investment in human and technical capacity building
-Joint market research, monitoring, and evaluation at regional level
-Regional information sharing about suppliers and prices
-Medicines regulatory harmonization at regional level
-International cooperation to equip LMIC with the necessary technology for post-marketing surveillance of medicines
	-United Nations Development Programme
-International and national financial institutions
-World Health Organization
-National governments
-Regional intergovernmental organizations and economic communities
-International and national financial institutions

	Promoting quality use of essential medicines to ensure better health outcomes
	-Increased workload per HCW because of change in work modality as part of COVID-19 measures
-Reduced quality of HCW because of risks to health work force regeneration processes
-Reduced capacity of the health sector to make payments
-Poor health literacy and numeracy of patients
-Limited health-literate healthcare organization
	-Task delegation
-Telephone triage
-Sustainable international exchange of HCW targeting jointly delivery of clinical services (immediate needs) and capacity building of LMIC to generate quality health workforce efficiently (improve preparedness)
-Payment of risk allowances to frontline HCW
-Investment in health literacy and numeracy of populations and patients
-Careful staff recruitment
-Detailed training of HCW
-Authorization to provide autonomous care
-Reliable data systems
-Fair and performance-based compensation of HCW
	-National governments
-Bilateral partners

	The need for global research and policy framework to develop missing essential medicines
	-Limited availability of high-level human, technological, and financial capability
-Patents restrictions
-Low investment in R&D
-Poor medicines regulatory capacity
	-Substantial increase in investment in R&D capability
-Sustainable technology transfer and international financing
-Strategic investment in human and technical capacity building
-Facilitate cross-border trade of pharmaceutical goods in the region
	-National governments
-United Nations Industrial Development Organization
-World Trade Organization
-Regional intergovernmental organizations and economic communities
-Private sector
-Universities and research institutions
-International and national financial institutions


CHW = community health worker, COVID-19 = coronavirus disease 2019, CRA = comparative risk assessment, EMV = essential medicines and vaccines, HCW = healthcare workers, LMIC = low- and middle-income countries, ODA = official development assistance, R&D = research and development



Discussion
Assuring the financing and supply of essential medicines and vaccines
Many LMIC spend less than the $13 to $25 per capita required to purchase a basic package of 201 EMV [34]. Therefore, to promote sustainable access for all and reduce out-of-pocket spending, among other recommendations, The Lancet’s Commission on Essential Medicines Policies urged the international community (IC) to support governments of LIC in financing a basic package of EMV. We identified two major risks in relation to this area. Firstly, the COVID-19 pandemic further deteriorates the fragile capability of African countries to finance the health sector. On the one hand, plummeting oil prices and a lowered global demand for African non-oil products threatens the economic stability of many countries across the continent [37]. It is estimated that the pandemic might lead to revenues from fuel exports falling to around $101 billion in 2020 on the continent, representing a decline of $65 billion compared to average 2016–18 yearly exports revenues of $166 billion [19]. On the other hand, there is a tendency of some international partners to focus only on addressing COVID-19. For instance, Bill & Melinda Gates Foundation has announced that the organization will now focus entirely on COVID-19 [14]. Additionally, in many countries, ODA is tied to gross national income (GNI); therefore, due to the expected contraction of many advanced economies, some bilateral partners (BP) might make significant reductions in the funding of projects linked to ODA [20, 38]. For instance, no new resources have been allocated to President’s Emergency Plan for AIDS Relief (PEPFAR), other than emergency funding for certain global efforts and to domestic HIV programmes [39]. This could significantly affect the financing of the health sector and consequently the financial capability of national governments to purchase the basket of EMV across the continent. Furthermore, an increase in the cost of production and distribution of EMV is expected because of the lockdowns and border closures. For instance, the final cost to export antiretroviral drugs (ARV) from India is estimated to be 10 to 25% higher compared to prices before the COVID-19 pandemic [9]. Even with the financing secured, the procurement of EMV could also be impacted negatively by the disruption of the GSC and closure/restrictions of external borders. This might also affect the supply of insecticide-treated bed nets (ITN) for malaria, which are of comparable importance to EMV in malaria-endemic countries.
The WHO in collaboration with the World Food Programme has set up a supply task force to ensure that the medicines and equipment needed to respond to COVID-19 are provided to resource-constrained settings. This task force is a high-level supervisory body which convenes key partners and provides strategic direction and guidance to ensure effective functioning of the COVID-19 Supply Chain System [35]. In Africa, the African Union (AU) Commission, Africa Centres for Disease Control and Prevention (Africa CDC), and WHO have also established another task force termed African Task Force for Coronavirus Preparedness and Response (AFTCOR). In addition to supply chain management, the focus of AFTCOR includes increasing capacity for laboratory diagnostics, surveillance and cross-border screening, infection prevention and control in health facilities, clinical treatment of cases, and risk communication [40]. Both these task forces focus on the supply of drugs and equipment needed to directly manage COVID-19. Likewise, other global organizations have also been directing their efforts to COVID-19. For example, Gavi, the Vaccine Alliance has allocated $200 million to COVID-19 response, with $29 million approved to fund efforts directly targeting the pandemic in 13 LIC (e.g., protective equipment for healthcare workers (HCW), surveillance, and testing) [41]. The rechannelling of international funds and the setting up of regional task forces to focus more on COVID-19 response suggests a further imposition of donor-driven vertical programmes. This has been extensively discussed in the context of HIV/AIDS, tuberculosis, malaria, and other health issues, and typically involves the introduction of parallel systems and processes by global health actors and programme implementers under pressure to deliver short-term results [42]. Therefore, current efforts in the fight against the COVID-19 pandemic in Africa neglect extensive evidence on the detrimental effects of fragmentation in global health on health systems and aid effectiveness in LMIC.
For most advanced and some emerging economies, where most of COVID-19 cases and deaths are concentrated to date, the immediate risks associated with critical supply shortages concern mostly shortage of equipment and drugs needed to directly manage the pandemic. These include ventilators and personal protective equipment [43]. However, for many AU member states, which so far have registered relatively few COVID-19 cases and deaths compared to advanced economies (with a few outliers) [1, 44], the major effect of the disruption of the GSC due to the COVID-19 pandemic concerns mostly shortage of life-saving drugs that are needed to respond to other epidemic diseases that are MCDS across the continent, in addition to medicines and equipment needed to manage COVID-19. Many of these countries already experienced under-stocking and stock-outs of these EMV before COVID-19 [45, 46], and this will be escalated by the current crisis with potentially catastrophic consequences [17–32]. A modelling analysis conducted by the WHO shows that a severe disruption in the supply of ITN and effective antimalarial medicines could double the number of malaria deaths compared to 2018, potentially reversing the trends in malaria deaths to the levels seen 20 years ago (i.e., approximately 769,000 malaria deaths are projected in 2020 in Africa in the worst case scenario—70% of which in children aged < 5 years) [21]. Further estimates show that a six-month interruption of supply of ARV could result in more than 500,000 (471,000–673,000) adult HIV deaths across Africa over 1 year (in addition to the usual HIV deaths, estimated at 470,000 in 2018), while a disruption in preventing mother-to-child transmission of equal length would lead to an increase of perinatally acquired HIV infections of 162, 139, 106 and 83% in Malawi, Uganda, Zimbabwe, and Mozambique, respectively [9, 29]. In comparison, according to Africa CDC, a total of 36,372 COVID-19 deaths have been registered across AU member states as of 2 October 2020 [44], although limited testing and surveillance capabilities may contribute to this figure. Taken together, the data indicate that the major threat of COVID-19 in Africa might not be the disease directly, but rather the associated disruption of the control of other major epidemic diseases on the continent. Yet no similar systems or task forces have been set up to ensure sustainable financing and stable supply of life-saving drugs that countries with vulnerable economic and health systems need to continue delivering essential health services other than the response to COVID-19.
To better respond to COVID-19, tackling the potential detrimental impacts of the pandemic on other MCDS across the continent should be part of the workstreams of these task forces or similar initiatives. Importantly, resource allocation by the IC and national governments in Africa in response to the COVID-19 pandemic should be informed by comparative risk assessment (CRA). This means that the direct burden of COVID-19 under various response scenarios should be systematically compared to changes in population health resulting from other MCDS across the continent under comparable scenarios. Given the high burden of other MCDS across the continent (compared to COVID-19 cases and deaths based on current data) [1, 2, 17, 18, 21, 24, 44, 47] coupled with national vulnerabilities and the disruptive nature of COVID-19 [19, 20, 22, 33], we argue that the COVID-19 supply system should be used to request and deliver EMV as well as ITN, in addition to the medicines and equipment needed to directly manage COVID-19. To minimize the risk of further disrupting the supply of EMV because the COVID-19 supplies platform is in its infancy, priority should initially be given to life-saving drugs with a relatively high propensity to be in short supply, and gradually move towards integration by adding other EMV to the platform. This could partially mitigate the immediate risks associated with potential negative impacts of the pandemic on the capability of vulnerable countries to acquire EMV needed to control other MCDS in the region. Strategic regional cooperation is crucial in the face of global risks and national vulnerabilities. This in the form of joint tenders and contract awarding, joint price negotiation and supplier selection, as well as joint market research, monitoring, and evaluation could help countries across the continent mitigate the current risks and improve their capability to respond to future crises [48].
Making essential medicines and vaccines affordable
This is critical to achieve equity in access. Affordability is related to direct and indirect costs of EMV. This is influenced by availability of suppliers, competitiveness of the market, capacity of patients to purchase health services, transportation and/or distance to health facilities, and government policies, among other factors [49, 50]. The COVID-19 disruption of the international system might affect the availability of suppliers and the competitiveness of LMIC markets. Moreover, most people in the productive age in the WHO African region work in the informal sector, with household income based mainly on daily earning [18]. Because of the disruptions associated with COVID-19 containment measures (e.g., closure/restriction of educational institutions/activities, ban/restriction of intra-urban public transportation, ban/limitation of inter-urban movements, closure of workplaces/restrictions of business, closure/restrictions of external borders, ban/restrictions of public gatherings/events), many businesses might become unsustainable. Recent projections show that as a result of these measures, an additional 9.1% of the population across SSA are estimated to have fallen into extreme poverty, with 30% of the population across the continent projected (under an eight-week lockdown scenario) to lose their resilience capacity to future shocks [22]. Therefore, many patients are expected to lose their already fragile capacity to purchase medicines or even to reach health facilities. Inefficiency or inexistence of effective social protection programmes constitutes an important challenge to any efforts aiming at mitigating these risks (e.g., an individual in the poorest income quintile typically has a 4% chance to receive social assistance from the government [22]).
To mitigate the risks that the current crisis poses to equitable access to EMV, governments might have to consider policies aimed at protecting under-served and vulnerable segments of society, rather than just copy-pasting COVID-19 strategies from HIC as it is being done currently across Africa and elsewhere in LMIC [51].
Temporarily exempting certain segments of society from user fees payment at public (and potentially private) pharmacies and hospitals could help reduce financial hardship associated with out-of-pocket payments [52–57]. These populations could include people living with HIV/AIDS (PLWHA), patients with high-risk pregnancy, pregnant women living distant from health facility, patients under treatment for tuberculosis, households with sick children, communities living in malaria-endemic settings, among others. However, to adequately improve equitable access to EMV, sustained user fee exemptions for large population groups might be needed [54, 57, 58]. Historically, these charges were levied due to supposed constraints in public financing, which are compounded by declining national incomes in the context of the current pandemic (as indicated above). Therefore, for a successful implementation of fee exemptions, innovative and sustainable health financing models are critical. This includes alignment of government budgets with the Abuja Declaration, by which in 2001 African governments pledged to allocate ≥15% of their annual budget to improve the health sector and urged donor countries to allocate 0.7% of their GNI as ODA to LMIC (a long-standing United Nations target) [59]. Across SSA, most countries (93.5%) have government health spending per general government spending < 15%, except for Namibia (17.8%), South Africa (17.4%), and eSwatini (15.0%), as per 2015 metrics [60]. Likewise, most donor countries (86.4%) spend < 0.7% of GNI as ODA, except for Turkey (1.150%), Luxembourg (1.050%), Norway (1.026%), Sweden (0.956%), Denmark (0.713%), and the United Kingdom (0.702%), as per 2019 metrics [61]. Priority-setting should be informed by CRA.
Community-based innovative approaches, such as mobile clinics (MC), could be used to deliver EMV to those patients facing unprecedented difficulties reaching health facilities due to limited capacity to pay for transportation, long distance to a health facility, and/or unavailability of public transport. Among others, these might include ARV (for both treatment of PLWHA (including trimethoprim-sulfamethoxazole) and prevention of mother-to-child transmission, along with HIV testing and counselling, and condom distribution), antimalarial drugs (for both preventive and curative treatments, along with testing and ITN distribution), childhood vaccines, antituberculosis drugs, iron and folic acid for pregnant women, and contraceptives. It is estimated that 287,282,013 people and 64,495,526 women of childbearing age live > 2 h from the nearest hospital [62]. Therefore, MC could help reduce the cost of, and inequalities in access to, EMV. MC have been shown to be feasible and cost-effective for active tuberculosis case finding, provision of antiretroviral therapy (ART), as well as HIV testing and counselling [63–66]. When applied to ART, MC have been associated with a 10-year mean undiscounted life-expectancy of 4.3 life-years (LY) and mean discounted 2.9 quality-adjusted life-years (QALYs) compared to 3.6 LY and 2.3 QALYs for facility-based delivery [65]. Moreover, MC have been associated with improved health indices of children in resource-limited settings [67]. Integrated SD is vital to ensure cost-effectiveness [68]. This has been raised in the context of other conditions, such as HIV. Despite the widely reported cost-effectiveness [69] and acceptability [70] of MC, some logistical challenges as well as spatial and structural constraints have been documented [71]. Therefore, efforts to ensure confidentiality and privacy of patients as well as full engagement with the community and culturally informed recruitment of HCW are vital for a successful implementation of MC.
Microfinance loans in the form of health saving plans or emergency health loans have the potential to protect vulnerable segments of society from catastrophic health expenditure. However, a recent study examining implementation of this healthcare financing scheme in Tanzania indicated mixed results regarding repayment [72]. Nevertheless, the study also found that repayment rate is positively correlated with group leadership, prior business experience, and training in loan repayment. This suggests that even though this strategy might not be feasible universally as a tool to mitigate the impact of COVID-19 on equitable access to life-saving drugs, it (in conjunction with other strategies to cover other segments of society) could help certain patients carefully selected using criteria that have been shown in the literature to be correlated with high repayment rates. Community health worker (CHW) programmes also have the potential to help improve equitable access to EMV. However, a recent study has indicated that these programmes might not be affordable in many countries across the continent: affordability of CHW programmes seems to decline as gross domestic product (GDP) per capita increases [73]. Therefore, CHW programmes might not be feasible to mitigate the risks posed by COVID-19, without a significant increase in ODA and/or important innovations in health financing. PEPFAR has supported multi-month dispensing of ARV to ensure continuity of care [39]. Although this strategy is applicable to mitigate (at least in part) the potential impact of the pandemic on equitable access to EMV for chronic diseases (e.g., HIV/AIDS), it cannot be used to address most of the major diseases in the region (e.g., malaria).
Without these kinds of measures, summarized in Table 2, the COVID-19 pandemic may result in an unprecedented increase in health inequalities, with catastrophic consequences in health outcomes. While innovative SD models have existed in many countries, including those with a high HIV burden through what is known as differentiated SD models, the emerging risks in the face of the current pandemic highlight the urgency with which these need to be scaled up to protect the most vulnerable segments of society. Importantly, if these risks are addressed using integrated and sustainable solutions, the COVID-19 pandemic could become a catalyst for UHC: helping to ensure equity in access.
Assuring the quality and safety of medicines to prevent harm to patients
This is a persistent problem in many LMIC, particularly in SSA [74–81]. Limited capability of health systems to perform post-marketing surveillance of medicines has been an important factor contributing to poor quality of drugs across the continent [82, 83]. Previous studies have indicated that even though most drugs pass the tests for pharmaceutical dosage forms, they fail to meet the required pharmacological specifications [84]. Other studies have so far focused more on the risk that substandard and/or falsified tests, drugs, vaccines pose to COVID-19 [85]. Here we show that for Africa, where most countries have so far registered relatively few COVID-19 cases and deaths compared to many advanced economies [1, 44], the major risks are those that the pandemic poses to the supply of quality and safe EMV that are most consumed across Africa. These are drugs that are needed to control other important diseases that are MCDS—and most of them are more fatal than COVID-19—across the continent [3, 4, 8, 13, 21, 24].
Our assessment is that most of the recommendations of The Lancet’s Commission on Essential Medicines Policies for this area might not be feasible across the WHO African region. Limited human and technical capability is the major constraint. Poor transparency in the procurement of EMV (e.g., lack of competitive bidding [86], corruption embedded in health systems [87]) in most of Africa is another important factor. The COVID-19 pandemic might make this worse in many ways. For example, because of a state of emergency/disaster/calamity that has been declared in many countries with flexibility in procuring and purchasing medical products (MP) in view of the COVID-19 crisis, it might make it more challenging for some potential suppliers to compete fairly, and this might facilitate dishonesty and fraud. Therefore, the COVID-19 pandemic might result in an increased propensity of patients to take EMV that are substandard (i.e., authorized MP that fail to meet either their quality standards or their specifications, or both [88]) and/or falsified (i.e., MP that deliberately/fraudulently misrepresent their identity, composition, or source [88]), beyond MP for COVID-19. Moreover, multi-month dispensing of medicines, if not coupled with instructions for safe storage at home, could also contribute to poor quality because drugs might suffer degradation due to poor storage after leaving the pharmacy. For HIV, tuberculosis, and malaria, this might contribute to the emergence and spread of drug resistant pathogens, increase infectiousness of PLWHA and tuberculosis patients, and render the current control measures ineffective [18, 89, 90]. Tuberculosis, which is the leading cause of death among PLWHA, has a case fatality rate of 41.0% among patients with rifampicin-resistant or multidrug-resistant tuberculosis [8].
Therefore, this area poses important risks and challenges as illustrated in Table 2. These might be escalated by the restrictions imposed as part of national COVID-19 responses, with the potential to become the source of larger crises in the region. Investment in good governance and sustainable financing at global, national, and local levels are critical to address the drivers of the risks associated with this area in the mid- and long-term [91–94]. Joint market research, monitoring, and evaluation, coupled with regulatory harmonization at regional levels and sustainable international cooperation to equip LMIC with the necessary technology (e.g., high-performance liquid chromatography, thin layer chromatography, Raman spectroscopy, UV-Vis spectroscopy), might improve the quality of EMV [48, 78, 81, 85, 95–98].
Promoting quality use of essential medicines to ensure better health outcomes
This is related to HCW: workload, quality, and motivation. Availability of quality equipment, health literacy and numeracy of patients, health-literate healthcare organization, as well as other factors might also contribute [99–104]. As part of the response to COVID-19, many governments across the continent and elsewhere have implemented extraordinary measures to curb the spread of SARS-CoV-2 infection. In this context, HCW are required to work by shift in some countries across the continent (e.g., Mozambique). This might result in an increased workload per HCW. This increased workload has the potential to reduce the capacity of HCW to prescribe drugs correctly [105, 106]. Innovative strategies such as task delegation and telephone triage could help reduce physician workload and thus help improve the quality use of essential medicine prescribing [65, 107–111]. A growing body of evidence indicates that shifting care from doctors to nurses or other HCW with less training and fewer qualification is cost-effective; however, the evidence is mixed in relation to the cost-effectiveness of CHW. A systematic review covering LMIC globally indicated that task-shifting or CHW is likely to be cost-effective compared to doctor-led or health facility-based care [69]. However, a recent study conducted in Africa has indicated that CHW programmes might not be affordable in many countries across the continent because (as indicated above) the affordability of these programmes seems to decline as GDP per capita increases [73].
COVID-19 might affect the quality of HCW in the mid- and long-term (but less likely in the short-term)—mainly by affecting workforce regeneration processes. This is because the efficiency and effectiveness of e-learning in medical education has not been rigorously tested before, particularly in resource-constrained settings [112]. Limited institutional readiness in human and infrastructural resources is the major constraint for effective implementation of online medical education in LMIC, among others [113]. COVID-19 might not directly affect motivation of HCW to prescribe drugs appropriately. However, COVID-19 might affect the capacity of the health sector to make payments, as reported in west Africa during the Ebola outbreak [114]. This includes payment of risk allowances [115]. This has the potential to indirectly compromise HCW motivation, particularly because a significant increase in the prices of basic needs (e.g., food), with the potential to put important financial pressure on HCW, is expected in the current crisis.
International collaboration in health human resources tailored to country-specific epidemiology (e.g., disease pattern) and cultural context (e.g., local languages) might help LIC with poor health workforce density mitigate the immediate potential negative impact of the pandemic on the quality use of EMV. However, to improve efficiency and sustainability major focus should be directed to the exchange of HCW who, in addition to providing clinical services (needed to satisfy immediate needs to mitigate the negative impacts of the pandemic on use of medicines), could also be involved in capacity building to help LMIC develop their ability to generate efficiently quality health workforce (to improve preparedness of LMIC to future crises and avoid the risk of perpetual dependence of LMIC to imported HCW).
Moreover, a recent multi-national study across SSA showed that the prevalence of high health literacy is low on the continent: 35.8% in both sexes, 34.1% in females, and 39.2% in males [116]. This means that patients are another important contributor to poor compliance with medicines across the continent, regardless of the quality of prescriptions. Therefore, substantial investment in health literacy and numeracy of populations and patients as well as in health-literate healthcare organization are also necessary for optimal outcomes.
Overall, the role of human resources is critical to ensure quality use of EMV. Even though most of the strategies discussed here are important to mitigate the immediate risks posed or escalated by COVID-19, to ensure better outcomes in quality use of EMV in the mid- and long-term, further sustainable and comprehensive strategies are needed, including careful staff recruitment, detailed training, authorization to provide autonomous care, reliable data systems, and fair, performance-based compensation [117]. (Table 2).
The need for global research and policy framework to develop missing essential medicines
Due to the persistent problem of unreliable supply systems, among other considerations, AU member states acknowledged the need for a local production of drugs during a meeting held in Abuja in 2005. The Pharmaceutical Manufacturing Plan for Africa (PMPA) to help gather the necessary partnerships and resources was therefore established and endorsed by 54 AU member states in Accra in 2007 [118]. When faced with the potential of increased national demand in drugs due the capacity of COVID-19 to overwhelm health systems and the uncertainty regarding the epidemic dynamics of COVID-19, some key producers of pharmaceutical products responded by halting the production of some medicines (deemed not a priority internally) and/or by restricting the export of certain medicines (to satisfy internal demands/risks). This further illustrates the need for African countries to develop their own capacity for pharmaceutical manufacturing (PM).
However, despite the adoption of PMPA over a decade ago, little progress has been accomplished in PM to date in Africa. As a result, < 2% of the medicines consumed across the continent are produced on the continent, with the rest being imported largely from India and China [76]. Only a few AU member states—Egypt, Morocco, South Africa, and Tunisia—have a sizeable capability for PM, but mainly for national consumption. Ghana, Kenya, Nigeria, and Tanzania are in the process of developing their PM capability. This little progress can be explained because production of medicines requires high-level human, technological, and financial capability. Low investment in research and development (R&D), poor medicines regulatory capacity, and other factors also pose critical challenges [49]. Most countries allocate < 1% of national health expenditure to R&D across the continent [74]. Restrictions posed by patents might also contribute, although this is less likely regarding EMV for most diseases that are MCDS on the continent. This is because most of these are off patent and could be produced in some AU member states (e.g., Egypt, Morocco, South Africa, and Tunisia) without the need for a high return-on-investment provided that the buyers (i.e., AU member states) can combine their efforts to pool their purchasing power. However, intellectual property rights (IPR) may still pose barriers to research, development, manufacturing, and supply of MP essential to combat COVID-19 and other severe pandemics.
Measures aimed at facilitating cross-border trade (e.g., the African Continental Free Trade Agreement—AfCFTA) and strategic cooperation in the region along with international technology transfer and sustainable financing are pivotal to help develop local PM capability on the continent [119, 120]. This is critical to improve the preparedness and resilience of AU member states to current and emerging vulnerabilities of the GSC. However, as discussed elsewhere [37], additional efforts are needed to perfect AfCFTA to ensure that the largest economies among AU member states (i.e., Nigeria, South Africa, and Egypt) do not dominate alone the markets across the continent. In relation to MP essential to combat pandemics such as COVID-19, waivers from certain provisions of IPR might be necessary to improve local PM capability [121]. Moreover, even though the geographical focus of the current analysis is Africa, we argue that improving the capability of AU member states to produce drugs is critical not only for Africa but also for global health security. This is because if more AU member states develop the capability to produce drugs, then the geographical diversity in PM could be increased. This would reduce global vulnerabilities arising from the dependence of many countries to (imported) drugs that are produced largely in a few countries. The lessons from the current crisis might provide the rationale as to why the IC and BP should support more AU member states in their efforts to develop local capability for PM to ensure global health security. Sustainable funding schemes by the IC and BP—grants instead of loans—are needed [37]. (Table 2).
Limitations
Despite its utility for policymaking by providing a detailed account of what the prospective pathways and impacts of the COVID-19 pandemic on equitable access to EMV are likely to be across Africa, our analysis has important limitations. A major limitation is the speculative nature of the review. This is because the study is not a direct assessment of observed causal impact. Rather, the prospective pathways and impacts discussed are inferred based on epidemiological associations identified in previous studies and do not imply causality. Additionally, due to large heterogeneity across studies in outcome measures and sparsity of relevant quantitative data, we did not conduct meta-analysis to quantify probabilistically the uncertainty associated with each prospective pathway and impact. Therefore, empirical assessment at national and subnational levels, using field data, of the risks identified here should be a priority of future research. Our analytical strategy allows a comprehensive assessment of the risks that the COVID-19 pandemic poses to ASQA of EMV for UHC. Nevertheless, a more integrative approach could have also been considered in arriving at the study’s recommendations—which, having been tailored for specific dimensions, might result in some inconsistencies. Therefore, future studies should explore possible improvements in the analytical framework.
Conclusions
Our study, the first of its scope, is of unique policy relevance across the continent. In addition to generating hypotheses for future studies, the risks discussed here and the associated policy recommendations may help vulnerable countries refine their response to the COVID-19 pandemic to ensure better outcomes. While current research has generally been focusing on drugs relevant for COVID-19, in this study, we showed that, for Africa in particular, it is the disruptive nature of the pandemic on the ASQA of EMV critical to control other MCDS across the continent that has the potential to create catastrophic consequences. Informed by current data, we argue that if the risks discussed in our analysis are not addressed carefully, the consequences might be greater than the direct burden of a counterfactual unmitigated COVID-19 on the continent.
CRA is vital to ensure that the limited resources are strategically gathered and allocated in view of other MCDS across Africa. In the face of the current disruption of the GSC, and with international partners increasingly focusing entirely on COVID-19 and internally, community-based innovative and sustainable strategies for SD are increasingly needed in Africa to ensure that local economic, social, demographic, and epidemiological risks and potentials are appropriately accounted for in COVID-19 responses across the continent. Strategic regional cooperation is needed to mitigate the effects of global and national vulnerabilities and improve the preparedness of African countries to emerging risks. If the current risks are addressed using integrated and sustainable solutions, the COVID-19 pandemic might become a catalyst for UHC: helping to ensure equity in access.
Acknowledgements
Not applicable.

Authors’ contributions
FA conceived of and designed the research, reviewed the literature, prepared the data, performed the analysis, drafted the manuscript, discussed the results, and contributed to the revision of the final manuscript. BL, AM, and MH supported data preparation, reviewed the manuscript, supported the interpretation, and contributed to the revision of the final manuscript. All authors read and approved the final manuscript.

Funding
Ministry of Education, Culture, Sports, Science and Technology of Japan.

Availability of data and materials
The data used in this analysis are drawn from the references provided.

Ethics approval and consent to participate
Ethical approval is not necessary because this research did not collect identifiable human material and data.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
World Health Organization. Coronavirus disease 2019 (COVID-19): situation reports. Geneva: World Health Organization; 2020.

	2.
Kissler SM, Tedijanto C, Goldstein E, Grad YH, Lipsitch M. Projecting the transmission dynamics of SARS-CoV-2 through the postpandemic period. Science. 2020;368(6493):860–8.

	3.
Mahase E. Measles: Democratic Republic of the Congo recorded over 6000 deaths last year. BMJ. 2020;368:m57.PubMed

	4.
GBD 2016 DALYs and HALE Collaborators. Global, regional, and national disability-adjusted life-years (DALYs) for 333 diseases and injuries and healthy life expectancy (HALE) for 195 countries and territories, 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet. 2017;390(10100):1260–344.

	5.
Chang F, Prytherch H, Nesbitt RC, Wilder-Smith A. HIV-related travel restrictions: trends and country characteristics. Glob Health Action. 2013;6(1):20472.PubMed

	6.
World Health Organization. World malaria report 2019. Geneva: World Health Organization; 2019.

	7.
World Health Organization. Global Health Observatory data repository. Geneva: World Health Organization; 2018.

	8.
MacNeil A, Glaziou P, Sismanidis C, Maloney S, Floyd K. Global epidemiology of tuberculosis and progress toward achieving global targets—2017. MMWR Morb Mortal Wkly Rep. 2019;68(11):263–6.

	9.
Joint United Nations Programme on HIV and AIDS. Global HIV statistics. Geneva: Joint United Nations Programme on HIV and AIDS; 2020.

	10.
Talisuna AO, Okiro EA, Yahaya AA, et al. Spatial and temporal distribution of infectious disease epidemics, disasters and other potential public health emergencies in the World Health Organisation Africa region, 2016–2018. Global Health. 2020;16(1):9.

	11.
Dyer O. DRC faces new Ebola outbreak, covid-19, and measles all at once. BMJ. 2020;369:m2219.PubMed

	12.
Centers for Disease Control and Prevention. Measles, mumps, and rubella (MMR) vaccination: what everyone should know. Atlanta: Centers for Disease Control and Prevention; 2019.

	13.
World Health Organization. New Ebola outbreak detected in northwest Democratic Republic of the Congo; WHO surge team supporting the response. Geneva: World Health Organization; 2020.

	14.
The Lancet Microbe. Start as we mean to go on. Lancet Microbe. 2020;1(1):e1.PubMedPubMedCentral

	15.
Ali I. COVID-19: are we ready for the second wave? Disaster Med Public Health Prep. 2020;14(5):e16–e18.

	16.
Leung K, Wu JT, Liu D, Leung GM. First-wave COVID-19 transmissibility and severity in China outside Hubei after control measures, and second-wave scenario planning: a modelling impact assessment. Lancet. 2020;395(10233):1382-93

	17.
Douglas M, Katikireddi SV, Taulbut M, McKee M, McCartney G. Mitigating the wider health effects of covid-19 pandemic response. BMJ. 2020;369:m1557.

	18.
Amimo F, Lambert B, Magit A. What does the COVID-19 pandemic mean for HIV, tuberculosis, and malaria control? Trop Med Health. 2020;48(1):32.PubMedPubMedCentral

	19.
United Nations Economic Commission for Africa. ECA estimates billions worth of losses in Africa due to COVID-19 impact. Addis Ababa: United Nations Economic Commission for Africa; 2020.

	20.
The World Bank. Global economic prospects. Washington, DC: The World Bank; 2020.

	21.
World Health Organization. The potential impact of health service disruptions on the burden of malaria: a modelling analysis for countries in sub-Saharan Africa. Geneva: World Health Organization; 2020.

	22.
Teachout M, Zipfel C. The economic impact of COVID-19 lockdowns in sub-Saharan Africa. London: International Growth Centre; 2020.

	23.
Sherrard-Smith E, Hogan AB, Hamlet A, et al. The potential public health consequences of COVID-19 on malaria in Africa. Nat Med. 2020;26(9):1411–6.PubMed

	24.
Hogan AB, Jewell BL, Sherrard-Smith E, Vesga JF, Watson OJ, Whittaker C, Hamlet A, Smith JA, Winskill P, Verity R, Baguelin M, et al. Potential impact of the COVID-19 pandemic on HIV, tuberculosis, and malaria in low-income and middle-income countries: a modelling study. Lancet Glob Health. 2020;8(9):e1132–e41.

	25.
Abbas K, Procter SR, van Zandvoort K, et al. Routine childhood immunisation during the COVID-19 pandemic in Africa: a benefit–risk analysis of health benefits versus excess risk of SARS-CoV-2 infection. Lancet Glob Health. 2020;8(10):e1264–e72.PubMedPubMedCentral

	26.
Weiss DJ, Bertozzi-Villa A, Rumisha SF, et al. Indirect effects of the COVID-19 pandemic on malaria intervention coverage, morbidity, and mortality in Africa: a geospatial modelling analysis. Lancet Infect Dis. 2020;21:59–69.PubMedPubMedCentral

	27.
McQuaid CF, McCreesh N, Read JM, et al. The potential impact of COVID-19-related disruption on tuberculosis burden. Eur Respir J. 2020;56(2):2001718.

	28.
Cilloni L, Fu H, Vesga JF, et al. The potential impact of the COVID-19 pandemic on the tuberculosis epidemic a modelling analysis. EClinicalMedicine. 2020;28:100603.

	29.
Jewell BL, Mudimu E, Stover J, Ten Brink D, Phillips AN, Smith JA, Martin-Hughes R, Teng Y, Glaubius R, Mahiane SG, Bansi-Matharu L, HIV Modelling Consortium, et al. Potential effects of disruption to HIV programmes in sub-Saharan Africa caused by COVID-19: results from multiple mathematical models. Lancet HIV. 2020;7(9):e629–e40.PubMedPubMedCentral

	30.
Roberton T, Carter ED, Chou VB, et al. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and child mortality in low-income and middle-income countries: a modelling study. Lancet Glob Health. 20208;(7):e901–e908 .

	31.
International Food Policy Research Institute. Poverty and food insecurity could grow dramatically as COVID-19 spreads. Washington, DC: International Food Policy Research Institute; 2020.

	32.
Bell D, Hansen KS, Kiragga AN, Kambugu A, Kissa J, Mbonye AK. Predicting the impact of COVID-19 and the potential impact of the public health response on disease burden in Uganda. Am J Trop Med Hyg. 2020;103(3):1191–7.

	33.
Coker M, Folayan MO, Michelow IC, Oladokun RE, Torbunde N, Sam-Agudu NA. Things must not fall apart: the ripple effects of the COVID-19 pandemic on children in sub-Saharan Africa. Pediatr Res 2020. https://​doi.​org/​10.​1038/​s41390-020-01174-y [Epub ahead of print]

	34.
Wirtz VJ, Hogerzeil HV, Gray AL, et al. Essential medicines for universal health coverage. Lancet. 2017;389(10067):403–76.PubMed

	35.
World Health Organization. COVID-19 Supply Chain System: requesting and receiving supplies. Geneva: World Health Organization; 2020.

	36.
World Health Organization. Essential medicines and health products. Geneva: World Health Organization; 2020.

	37.
Yaya S, Otu A, Labonté R. Globalisation in the time of COVID-19: repositioning Africa to meet the immediate and remote challenges. Global Health. 2020;16(1):1–7.

	38.
Lock H. UK aid department rocked by budget cuts amid controversial merger: Global Citizen; 2020.

	39.
Carbaugh A, Kates J, Oum S. COVID-19 & PEPFAR: implications for the future. San Francisco: KFF; 2020.

	40.
Hopman J, Allegranzi B, Mehtar S. Managing COVID-19 in low-and middle-income countries. JAMA. 2020;323(16):1549–50.PubMedPubMedCentral

	41.
Gavi, the Vaccine Alliance. COVID-19: Gavi steps up response to pandemic. Geneva: Gavi, the Vaccine Alliance; 2020.

	42.
Spicer N, Agyepong I, Ottersen T, Jahn A, Ooms G. ‘It’s far too complicated’: why fragmentation persists in global health. Global Health. 2020;16(1):1–13.

	43.
Ranney ML, Griffeth V, Jha AK. Critical supply shortages—the need for ventilators and personal protective equipment during the Covid-19 pandemic. N Engl J Med. 2020;382(18):e41.PubMed

	44.
Africa Centres for Disease Control and Prevention. Coronavirus disease 2019 (COVID-19): latest updates on the COVID-19 crisis from Africa CDC. Addis Ababa: Africa Centres for Disease Control and Prevention; 2020.

	45.
Kefale AT, Shebo HH. Availability of essential medicines and pharmaceutical inventory management practice at health centers of Adama town, Ethiopia. BMC Health Serv Res. 2019;19(1):254.PubMedPubMedCentral

	46.
Surie D, Interrante JD, Pathmanathan I, et al. Policies, practices and barriers to implementing tuberculosis preventive treatment-35 countries, 2017. Int J Tuberc Lung Dis. 2019;23(12):1308–13.PubMed

	47.
Brooks SK, Webster RK, Smith LE, et al. The psychological impact of quarantine and how to reduce it: rapid review of the evidence. Lancet. 2020;395(10227):912–20.

	48.
Organisation for Economic Co-operation and Development. Pharmaceutical innovation and access to medicines. Paris: Organisation for Economic Co-operation and Development; 2018.

	49.
Sagaon-Teyssier L, Singh S, Dongmo-Nguimfack B, Moatti JP. Affordability of adult HIV/AIDS treatment in developing countries: modelling price determinants for a better insight of the market functioning. J Int AIDS Soc. 2016;19(1):20619.PubMedPubMedCentral

	50.
Reekie WD. How competition lowers the costs of medicines. Pharmacoeconomics. 1998;14(1):107–13.

	51.
Paul E, Brown GW, Ridde V. COVID-19: time for paradigm shift in the nexus between local, national and global health. BMJ Glob Health. 2020;5(4):e002622.PubMedPubMedCentral

	52.
Ridde V, Agier I, Jahn A, et al. The impact of user fee removal policies on household out-of-pocket spending: evidence against the inverse equity hypothesis from a population based study in Burkina Faso. Eur J Health Econ. 2015;16(1):55–64.PubMed

	53.
Sambo M, Idris S, Bashir S, Muhammad J. Financial hardship in settling medical bills among households in a semi-urban community in Northwest Nigeria. West Afr J Med. 2013;32(1):14–8.PubMed

	54.
Masiye F, Chitah BM, McIntyre D. From targeted exemptions to user fee abolition in health care: experience from rural Zambia. Soc Sci Med. 2010;71(4):743–50.PubMed

	55.
Gavaza P, Simoyi T, Makunike B, Maponga C. The prices people pay for medicines in Zimbabwe. Cent Afr J Med 2009:55(1–4):14–9.

	56.
Ravit M, Audibert M, Ridde V, De Loenzien M, Schantz C, Dumont A. Removing user fees to improve access to caesarean delivery: a quasi-experimental evaluation in western Africa. BMJ Glob Health. 2018;3(1):e000558.

	57.
Nguyen HT, Torbica A, Brenner S, et al. Economic evaluation of user-fee exemption policies for maternal healthcare in Burkina Faso: evidence from a cost-effectiveness analysis. Value Health. 2020;23(3):300–8.PubMed

	58.
Ponsar F, Tayler-Smith K, Philips M, et al. No cash, no care: how user fees endanger health—lessons learnt regarding financial barriers to healthcare services in Burundi, Sierra Leone, Democratic Republic of Congo, Chad, Haiti and Mali. Int Health. 2011;3(2):91–100.PubMed

	59.
Organisation of African Unity. Abuja Declaration on HIV/AIDS, tuberculosis and other related infectious diseases: Organisation of African Unity; 2011.

	60.
Micah AE, Chen CS, Zlavog BS, Hashimi G, Chapin A, Dieleman JL. Trends and drivers of government health spending in sub-Saharan Africa, 1995–2015. BMJ Glob Health. 2019;4(1):e001159.

	61.
Organisation for Economic Co-operation and Development. Net ODA (indicator). Paris: Organisation for Economic Co-operation and Development; 2020.

	62.
Ouma PO, Maina J, Thuranira PN, et al. Access to emergency hospital care provided by the public sector in sub-Saharan Africa in 2015: a geocoded inventory and spatial analysis. Lancet Glob Health. 2018;6(3):e342–e50.PubMedPubMedCentral

	63.
Kranzer K, Lawn SD, Meyer-Rath G, et al. Feasibility, yield, and cost of active tuberculosis case finding linked to a mobile HIV service in Cape Town, South Africa: a cross-sectional study. PLoS Med. 2012;9(8):e1001281.PubMedPubMedCentral

	64.
Labhardt ND, Motlomelo M, Cerutti B, et al. Home-based versus mobile clinic HIV testing and counseling in rural Lesotho: a cluster-randomized trial. PLoS Med. 2014;11(12):e1001768.PubMedPubMedCentral

	65.
Babigumira JB, Sethi AK, Smyth KA, Singer ME. Cost effectiveness of facility-based care, home-based care and mobile clinics for provision of antiretroviral therapy in Uganda. Pharmacoeconomics. 2009;27(11):963–73.PubMedPubMedCentral

	66.
Larson B, Schnippel K, Ndibongo B, et al. Rapid point-of-care CD4 testing at mobile HIV testing sites to increase linkage to care: an evaluation of a pilot program in South Africa. J Acquir Immune Defic Syndr. 2012;61(2):e13.PubMedPubMedCentral

	67.
Aneni E, De Beer IH, Hanson L, Rijnen B, Brenan AT, Feeley FG. Mobile primary healthcare services and health outcomes of children in rural Namibia. Rural Remote Health. 2013;13(3):2380.

	68.
Enthoven AC. Integrated delivery systems: the cure for fragmentation. Am J Manag Care. 2009;15(12):S284.PubMed

	69.
Watson SI, Sahota H, Taylor CA, Chen Y-F, Lilford RJ. Cost-effectiveness of health care service delivery interventions in low and middle income countries: a systematic review. Glob Health Res Policy. 2018;3(1):17.

	70.
Smith P, Tolla T, Marcus R, Bekker LG. Mobile sexual health services for adolescents: investigating the acceptability of youth-directed mobile clinic services in Cape Town, South Africa. BMC Health Serv Res. 2019;19(1):584.

	71.
Stephanie W, Hill C, Ricks ML, Bennet J, Oriol NE. The scope and impact of mobile health clinics in the United States: a literature review. Int J Equity Health. 2017;16(1):178.

	72.
Balvanz P, Yamanis TJ, Mulawa MI, et al. Microfinance and health interventions: factors influencing loan repayment success with young men in Dar Es Salaam, Tanzania. Glob Public Health. 2019;14(2):254–70.

	73.
Taylor C, Griffiths F, Lilford R. Affordability of comprehensive community health worker programmes in rural sub-Saharan Africa. BMJ Glob Health. 2017;2(3):e000391.

	74.
Ekeigwe AA. Drug manufacturing and access to medicines: the West African story. A literature review of challenges and proposed remediation. AAPS Open. 2019;5(1):–3.

	75.
Belew S, Suleman S, Wynendaele E, et al. Quality of anthelminthic medicines available in Jimma Ethiopia. Acta Trop. 2018;177:157–63.PubMed

	76.
Pheage T. Dying from lack of medicines. Africa Renewal. 2017;30(3):24–5.

	77.
Tivura M, Asante I, van Wyk A, et al. Quality of artemisinin-based combination therapy for malaria found in Ghanaian markets and public health implications of their use. BMC Pharmacol Toxicol. 2016;17(1):48.PubMedPubMedCentral

	78.
Mufusama J-P, Ndjoko Ioset K, Feineis D, Hoellein L, Holzgrabe U, Bringmann G. Quality of the antimalarial medicine artemether – lumefantrine in 8 cities of the Democratic Republic of the Congo. Drug Test Anal. 2018;10(10):1599–606.PubMed

	79.
Anyakora C, Oni Y, Ezedinachi U, et al. Quality medicines in maternal health: results of oxytocin, misoprostol, magnesium sulfate and calcium gluconate quality audits. BMC Pregnancy Childbirth. 2018;18(1):44.PubMedPubMedCentral

	80.
Nayyar GML, Breman JG, Newton PN, Herrington J. Poor-quality antimalarial drugs in Southeast Asia and sub-Saharan Africa. Lancet Infect Dis. 2012;12(6):488–96.PubMed

	81.
Gnegel G, Hauk C, Neci R, et al. Identification of falsified chloroquine tablets in Africa at the time of the COVID-19 pandemic. Am J Trop Med Hyg. 2020;103(1):73–6.PubMedPubMedCentral

	82.
Roth L, Bempong D, Babigumira JB, et al. Expanding global access to essential medicines: investment priorities for sustainably strengthening medical product regulatory systems. Glob Health. 2018;14(1):102.

	83.
Onakpoya IJ, Heneghan CJ, Aronson JK. Delays in the post-marketing withdrawal of drugs to which deaths have been attributed: a systematic investigation and analysis. BMC Med. 2015;13(1):26.PubMedPubMedCentral

	84.
Amin AA, Kokwaro G. Antimalarial drug quality in Africa. J Clin Pharm Ther. 2007;32(5):429–40.PubMedPubMedCentral

	85.
Newton PN, Bond KC, Adeyeye M, et al. COVID-19 and risks to the supply and quality of tests, drugs, and vaccines. Lancet Glob Health. 2020;8(6):e754–e5.PubMedPubMedCentral

	86.
Onwujekwe O, Agwu P, Orjiakor C, et al. Corruption in Anglophone West Africa health systems: a systematic review of its different variants and the factors that sustain them. Health Policy Plan. 2019;34(7):529–43.PubMedPubMedCentral

	87.
Hsiao A, Vogt V, Quentin W. Effect of corruption on perceived difficulties in healthcare access in sub-Saharan Africa. PLoS One. 2019;14(8):e0220583.PubMedPubMedCentral

	88.
World Health Organization. The WHO member state mechanism on substandard and falsified medical products. Geneva: World Health Organization; 2020.

	89.
Nwokike J, Clark A, Nguyen PP. Medicines quality assurance to fight antimicrobial resistance. Bull World Health Organ. 2018;96(2):135.PubMed

	90.
Amimo F, Lambert B, Magit A, Sacarlal J, Hashizume M, Shibuya K. Plasmodium falciparum resistance to sulfadoxine-pyrimethamine in Africa: a systematic analysis of national trends. BMJ Glob Health. 2020;5(11):e003217.

	91.
Lewis M, Pettersson G. Governance in health care delivery: raising performance. Washington, DC: The World Bank; 2009.

	92.
Frenk J, Moon S. Governance challenges in global health. N Engl J Med. 2013;368(10):936–42.PubMed

	93.
Farag M, Nandakumar A, Wallack S, Hodgkin D, Gaumer G, Erbil C. Health expenditures, health outcomes and the role of good governance. Int J Health Care Finance Econ. 2013;13(1):33–52.PubMed

	94.
Sudarshan H, Prashanth N. Good governance in health care: the Karnataka experience. Lancet. 2011;377(9768):790–2.PubMed

	95.
Dansie LS, Odoch WD, Ardal C. Industrial perceptions of medicines regulatory harmonization in the East African Community. PLoS One. 2019;14(6):e0218617.PubMedPubMedCentral

	96.
Suleman S, Woliyi A, Woldemichael K, et al. Pharmaceutical regulatory framework in Ethiopia: a critical evaluation of its legal basis and implementation. Ethiop J Health Sci. 2016;26(3):259–76.PubMedPubMedCentral

	97.
Vickers S, Bernier M, Zambrzycki S, Fernandez FM, Newton PN, Caillet C. Field detection devices for screening the quality of medicines: a systematic review. BMJ Glob Health. 2018;3(4):e000725.PubMedPubMedCentral

	98.
Petersen A, Held N, Heide L. Surveillance for falsified and substandard medicines in Africa and Asia by local organizations using the low-cost GPHF minilab. PLoS One. 2017;12(9):e0184165.PubMedPubMedCentral

	99.
Goggins KM, Wallston KA, Nwosu S, et al. Health literacy, numeracy, and other characteristics associated with hospitalized patients’ preferences for involvement in decision making. J Health Commun. 2014;19(sup2):29–43.PubMedPubMedCentral

	100.
Cartwright LA, Dumenci L, Cassel JB, Thomson MD, Matsuyama RK. Health literacy is an independent predictor of cancer patients' hospitalizations. Health Lit Res Pract. 2017;1(4):e153–e62.PubMedPubMedCentral

	101.
Bonaccorsi G, Romiti A, Ierardi F, et al. Health-literate healthcare organizations and quality of care in hospitals: a cross-sectional study conducted in Tuscany. Int J Environ Res Public Health. 2020;17(7):2508.

	102.
Barrett SE, Puryear JS. Health literacy: improving quality of care in primary care settings. J Health Care Poor Underserved. 2006;17(4):690–7.PubMed

	103.
American College of Obstetricians Gynecologists. Committee opinion no. 676: health literacy to promote quality of care. Obstet Gynecol. 2016;128(4):e183.

	104.
Mwambete KD. Irrational antibiotic usage in boarding secondary school settings in Dar es Salaam. East Afr J Public Health. 2009;6(2):200–4.PubMed

	105.
Malone DC, Abarca J, Skrepnek GH, et al. Pharmacist workload and pharmacy characteristics associated with the dispensing of potentially clinically important drug-drug interactions. Med Care. 2007:456–62.

	106.
Akoria OA, Isah AO. Prescription writing in public and private hospitals in Benin City, Nigeria: the effects of an educational intervention. J Popul Ther Clin Pharmacol. 2008;15(2):e295–305.

	107.
Leibowitz R, Day S, Dunt D. A systematic review of the effect of different models of after-hours primary medical care services on clinical outcome, medical workload, and patient and GP satisfaction. Fam Pract. 2003;20(3):311–7.PubMed

	108.
Ouédraogo C, Ouattara A, Ouédraogo A, Bikienga M, Lankoandé J. Amélioration de l'offre des soins obstétricaux par la délégation des tâches en milieu africain exemple de l'hôpital du district sanitaire de Bogodogo à Ouagadougou, Burkina Faso [Improving the provision of major obstetric interventions by task delegation in Africa: an example from the Bogodogo health district hospital in Ouagadougou, Burkina Faso]. Med Sante Trop. 2015;25(3):280–4.

	109.
Ashengo TA, Grund J, Mhlanga M, et al. Feasibility and validity of telephone triage for adverse events during a voluntary medical male circumcision campaign in Swaziland. BMC Public Health. 2014;14(1):858.PubMedPubMedCentral

	110.
Kredo T, Adeniyi FB, Bateganya M, Pienaar ED. Task shifting from doctors to non-doctors for initiation and maintenance of antiretroviral therapy. Cochrane Database Syst Rev. 2014;(7):CD007331.

	111.
Adeniji AA, Mabuza LH. ‘Telephone triage’: a possible means of managing the after-hours patient load at primary health care facilities in South Africa. S Afr Fam Pract (2004). 2018;60(6):219–24.

	112.
O’Doherty D, Dromey M, Lougheed J, Hannigan A, Last J, McGrath D. Barriers and solutions to online learning in medical education–an integrative review. BMC Med Educ. 2018;18(1):130.PubMedPubMedCentral

	113.
Frehywot S, Vovides Y, Talib Z, et al. E-learning in medical education in resource constrained low- and middle-income countries. Hum Resour Health. 2013;11(1):4.PubMedPubMedCentral

	114.
Shoman H, Karafillakis E, Rawaf S. The link between the west African Ebola outbreak and health systems in Guinea, Liberia and Sierra Leone: a systematic review. Global Health. 2017;13(1):1.

	115.
Chersich MF, Gray G, Fairlie L, et al. COVID-19 in Africa: care and protection for frontline healthcare workers. Global Health. 2020;16(1):46.

	116.
McClintock HF, Alber JM, Schrauben SJ, Mazzola CM, Wiebe DJ. Constructing a measure of health literacy in sub-Saharan African countries. Health Promot Int. 2019;35(5):907-15.

	117.
Heller DJ, Kumar A, Kishore SP, Horowitz CR, Joshi R, Vedanthan R. Assessment of barriers and facilitators to the delivery of care for noncommunicable diseases by nonphysician health workers in low- and middle-income countries: a systematic review and qualitative analysis. JAMA Netw Open. 2019;2(12):e1916545.

	118.
African Union. Pharmaceutical manufacturing plan for Africa. In: Third session of the African Union conference of Ministers of Health: strengthening of health systems for equity and development in Africa. 2017 April  9-13. Johannesburg. Addis Ababa: African Union, 2007.

	119.
Brenton P, Isik G. De-fragmenting Africa: deepening regional trade integration in goods and services. Washington, DC: World Bank Publications; 2012.

	120.
Ezziane Z. Essential drugs production in Brazil, Russia, India, China and South Africa (BRICS): opportunities and challenges. Int J Health Policy Manag. 2014;3(7):365–70.PubMedPubMedCentral

	121.
World Trade Organization. Waiver from certain provisions of the TRIPS agreement for the prevention, containment and treatment of COVID-19: communication from India and South Africa. Geneva: World Trade Organization; 2020.



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		A review of prospective pathways and impacts of COVID-19 on the accessibility, safety, quality, and affordability of essential medicines and vaccines for universal health coverage in Africa


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12992_2021_666_Fig1_HTML.png
identification

Screening and eligibility

Included

481 records identified from database searches
and citation backtracking

171 duplicate records

A

310 titles and abstracts screened

134 articles excluded
54 unrelated outcomes
86 ineligible study design
25 different population

A 4

176 full-text articles reviewed

42 articles excluded
31 unrelated outcomes
2 ineligible study design
9 different population

A 4

[

134 citations included in the analysis






OEBPS/css/sidebar.gif





