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ABSTRACT
Most sub-Sahara African countries faced with prolonged resource deficiencies suffers specific constraints in establishing a functional and operationally-free 
pharmacovigilance systems platforms which should guide and in facilitate the generation of vital data to reinforce health information policies and practices. 
Despite the commendable efforts invested by the different stake holders within such countries to harmonize pharmacovigilance guidelines and regulations, 
lack of integration and the dependence on pharmacovigilance systems remain major constrains. Other identified difficulties are those associated with 
the problem of translating data reporting tools into multiple communicable languages, and the inadequacy of the healthcare experts who translates with 
the patient’s population, the pressure imposed by the short consultation time between a patient and a health practitioner. To add to this, there exist issues 
of community concern like the increasing use of herbal traditional products with anecdotal therapeutic evidence, low quality, self-medication practices, 
counterfeit and roadside drugs use, substandard medications that are readily accessible to the population. Some prolonged problems are associated with 
social and political instability, territorial conflicts, little or no access to drug utilization data, which makes it difficult to reliably estimate the true risks of 
medication use. Pharmacovigilance activities are still at its infancy due to poor and less trained health personnel, lack of budget allocation for health vigilance 
from the State financial attributions. In addition to the limited investment in pharmacovigilance activities, there is little collaboration between public health 
programmes and National Medicines Regulatory Authorities (NMRA), especially during mass drug administration for neglected tropical diseases and mass 
vaccinations. Frequent spontaneous report in SSA is low and this can hinder robust signal detection analyses. This paper attempts to identify the challenges 
of the practice of pharmacovigilance in sub-Saharan African countries and its implication in health vigilance in the community. In this paper, we review the 
specific challenges and areas of progress in pharmacovigilance in SSA. 
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Introduction 
The World Health Organization (WHO) defines 
pharmacovigilance (PHV) as the “science and activities related 
to the detection, assessment, understanding and prevention of 

adverse effects or any other possible drug-related problems” 
[1-3]. Integrated within this definition are multiple elements 
relating to the safety of drugs, such as the reporting of 
substandard and falsified (SF) medicines, medication errors, 
drug abuse and misuse, exposure to drugs during pregnancy 
and breastfeeding, therapeutic ineffectiveness, occupational 
exposure, off-label use, eco-pharmacovigilance (environmental 
pollution), medical devices and diagnostics, overdose, and 
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suspected transmission of infectious agents via medicines [4-
7]. Sub Saharan African countries (SSA) are faced with specific 
challenges with effective pharmacovigilance practice. These 
include the limited integration of pharmacovigilance systems 
across the regions despite mobilized efforts to harmonize 
pharmacovigilance rules and regulations in several regional 
economic communities; the need to translate reporting tools 
into numerous local languages; high patient-to-healthcare 
worker (HCW) ratio, with very short consultation times [8]. 
The scarcity of well-trained pharmacovigilance personnel with 
little or no budgetary support for these activities from national 
governments cannot also be underestimated [9]. The issue of the 
need for high turnover of pharmacovigilance staff whose training 
involves a substantial amount of resources; little awareness of 
pharmacovigilance among health care workers (HCWs) are 
some of the drawback signals [10]. Most decision makers and 
consumers are concern with many challenges such as; very low 
reporting rates with poor quality spontaneous reports, which 
hinders robust signal detection analyses. There are concerns 
with limited or little collaboration between public health 
programmes and national medicines regulatory authorities with 
limited investment in pharmacovigilance activities especially 
during mass drug administration for neglected tropical diseases. 
Reports are common on high uptake of herbal and traditional 
medication, mostly by self-medication especially in regions 
with social and political conflicts jeopardizing the already 
fragile systems, some hinterlands having little or no access 
to drug utilization data, which makes it difficult to reliably 
estimate the true safety risks of medicine use. [10-14]. It is thus 
evident that local pharmacovigilance data contributes little to 
regulatory decisions in most sub-Saharan countries. The WHO 
Programme for International Drug Monitoring (WHO PIDM) 
since its inception in 1996, is supporting the advancement of 
pharmacovigilance activities in resource limited countries. 

One of the major challenges in pharmacovigilance is the fact 
that drug safety evaluation is very rigorous and thorough, and 
pre-marketing clinical trials however have intrinsic limitations 
that do not allow to exhaustively evaluate drug safety profile 
[5]. The studies are conducted on limited numbers of patients 
that are selected based on regulatory eligibility criteria and 
not fully representing real-world populations and have limited 
duration, thus preventing detection of rare and long-term adverse 
reactions. Therefore, the post-marketing assessment of drugs 
plays a significant role for a better understanding of drugs’ safety 
profile in to better improve standard of care and fill the gap of 
information in pre-marketing studies [6].

Scope of Pharmacovigilance
With all the effort of global sensitization and advocacy for 
pharmacovigilance activities, pharmacovigilance systems in 
sub-Saharan Africa is mainly focused on adverse drug reaction 
(ADR)-reporting. However, progress has been made with respect 
to the additional aspects of PHV reporting within the domain 
of; Pharmacovigilance in Healthcare Emergency, Database 
Networks for Post-Marketing Surveillance for Vaccines and 
Medicines, Artificial Intelligence in Pharmacovigilance, Safety 
Monitoring of Digital Therapeutics, Pharmacovigilance of 
Advanced Therapy Medicinal Products, and in the aspects of 
Eco pharmacovigilance [5,6].

There has been great progress in the pharmacovigilance out 
of the field of drug safety and regulation where there are still 
a number of challenges. First of all, COVID-19 pandemic 

highlighted the importance of pharmacovigilance and proper 
risk communication during public health emergency. The need 
to develop advanced methodologies including machine learning 
techniques and the availability of large amount of electronic 
healthcare data that offer opportunities for optimizing drug 
benefit-risk profile evaluation in a global perspective [5]. Finally, 
innovative therapeutics, such as advanced therapy medicinal 
products, digital therapeutics, vaccines developed based on 
advanced technologies, requiring special pharmacovigilance 
monitoring have been increasingly marketed in recent years, 
often upon accelerated pathway approval. Some of the challenges 
and future opportunities in this field has been briefly discussed 
as follows.

Pharmacovigilance in Healthcare Emergency
During the first waves of the COVID-19 pandemic, the absence 
of vaccines and drugs for treatment/prevention of COVID-19 
led to a rush to repurpose drugs already approved for other 
indications. As a consequence, a large number of drugs (such 
as hydroxychloroquine, ivermectin and azithromycin) has been 
off-label used for the treatment of COVID-19 patients, even if 
underlying scientific evidence on benefits was of low quality 
and mostly based on in vitro studies [7,8]. Pharmacovigilance 
monitoring in this situation has been of relevance in the 
identification of the risks associated to drugs off-label used, thus 
reminding the “do not harm first” principle, most especially if 
no or weak evidence on benefits was available. This is the case 
of azithromycin, a macrolide antibiotic that has been widely 
used, for the treatment of COVID-19 patients [9,10]. Its known 
proarrhythmogenic activity, which can be exacerbated when 
used in combination with other drugs proposed for COVID-19 
treatment (such as hydroxychloroquine), led regulatory agencies 
to issue warnings against the use of this drug, unless in case of 
bacterial superinfection occurrence [7].

Accelerated approvals of drugs and vaccines to tackle the 
COVID-19 pandemic emphasized also the need to expedite 
and generate safety data in post-marketing setting by identifying 
and preventing serious risks and ultimately ensuring patients’ 
safety [9].

Database Networks for Post-Marketing Surveillance for 
Vaccines and Medicines
The increased access to large scale distributed database networks 
provides new opportunities to monitor the post-marketing 
safety of vaccines and medicines and to generate real-world 
evidence to support decision-making. In May 2008 the FDA 
launched the Sentinel Initiative, an infrastructure analyzing 
electronic healthcare data to assess the safety of approved 
medical products [10]. To date, Sentinel has developed one of 
the largest distributed database networks for the assessment 
of medical product safety, comprising the Sentinel System, 
which uses common data models and analytic tools to analyze 
pre-existing global data, and the FDA-Catalyst, which uses 
routine queries, interventions and interactions with health plan 
members and/or providers [10].

Conducting pharmacoepidemiologic studies combining multiple 
databases is particularly useful when outcomes or exposure of 
interest are rare, or when evidence is needed from different 
countries, to generate evidence rapidly and with stronger 
external validity [6,13]. The combination of several claims 
databases may provide the statistical power needed to investigate 
the association between clinically relevant safety outcomes and 
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specific drug exposure. In this regard, the Italian VALORE 
project is a good example of how the creation of a distributed 
network of administrative databases can have a great potential 
for conducting post-marketing surveillance of biological drugs, 
including biosimilars, in Italian patients affected by immune-
mediated inflammatory diseases [15].

Artificial Intelligence in Pharmacovigilance
The availability of healthcare data has become popular over 
the last decades and will continue to increase in the near future 
thanks to massive marketing of digital tools collecting patient-
derived data. Big amounts of electronic data give opportunities 
to apply artificial intelligence (AI) techniques to improve 
drug safety assessment. Information extraction, using natural 
language processing (NLP) techniques and text mining to pool 
relevant information/data from available, largely unstructured 
sources, has been gaining importance within the field of clinical 
research. With regards to pharmacovigilance, text mining and 
NLP methods can be very useful to gather information on 
adverse drug reactions (ADRs) and drug-drug interactions from 
various textual sources, supporting researchers and clinicians 
in monitoring drug safety [12]. Indeed, both public and private 
entities are currently trying to develop AI tools that can allow 
to automatically process ADRs [13].

Artificial intelligence and machine learning may also be 
useful in pharmacovigilance for 1) the automatic execution of 
tasks associated with case report entry and processing, 2) the 
identification of clusters of adverse events representing symptoms 
of syndromes, 3) the conduction of pharmacoepidemiological 
studies, 4) data linkage, through the conduction of probabilistic 
matching within datasets and 5) the prediction and prevention 
of adverse events through specific models using real-world 
data [14].

Safety Monitoring of Digital Therapeutics
Digital therapeutics (DTx) is one of the most recent advancements 
of medicine and can be defined as “technologies that deliver 
medical interventions directly to patients using evidence-based, 
clinically evaluated software to treat, manage, and prevent 
a broad spectrum of diseases and disorders”[9]. In orthodox 
medicines, with the increasing uptake of DTx into clinical 
practice, a proper post-marketing surveillance of DTx has to 
be put in place to rapidly identify potential safety signals and 
establish the safety profile of these technologies. Side effects 
associated with DTx may be generally less severe and easier 
to manage than those caused by conventional drugs. However, 
based on findings from pivotal studies, adverse effects of DTx 
may still occur to a greater extent than in respective control 
arms, thus requiring careful post-marketing monitoring [6,9].

Another important aspect of DTx is that they facilitate the 
collection of massive quantity of post-marketing patient-level data 
that can be harnessed to re-assess their safety and effectiveness 
in real-world setting. However, the increase in individual patient-
related data poses concerns about data privacy and quality, thus 
highlighting the need to define a legal framework that allows on 
the one hand to guarantee individual privacy and on the other 
hand to transparently share data for research purposes [6].

Pharmacovigilance of Advanced Therapy Medicinal 
Products
Advanced therapy medicinal products (ATMPs) are drugs for 
human use that are based on genes, cells or tissue engineering 

[16]. ATMPs provide new opportunities to restore, correct or 
modify physiological functions or make a medical diagnosis. 
Due to their high level of innovations, these drugs usually 
benefit from accelerated assessment and accelerated approval 
pathways, thus highlighting the need to generate post-marketing 
evidence about their benefit-risk profile. However, uncertainties 
concerning the safety profile of new ATMPs cannot be ascribed 
only to regulatory pathways. As these medicines often target 
rare diseases, pre-marketing evidence is generally weak because 
of inherent limitations of clinical trials due to small number 
of recruited patients, use of surrogate endpoints and single-
arm design [17]. Therefore, post-marketing studies play a key 
role in generating long term evidence about the safety of these 
medicines and to fill the knowledge gap of pre-marketing studies. 

Ecopharmacovigilance
Ecopharmacovigilance is “the science and activities concerning 
detection, assessment, understanding and prevention of 
adverse effects or other problems related to the presence of 
pharmaceuticals in the environment, which affect both human and 
the other animal species” , Ecopharmacovigilance is therefore an 
important issue at the moment and plays a vital role to reduce the 
environmental risk of pharmaceutical pollutants [18]. As a matter 
of fact, pharmaceuticals are global environmental pollutants 
that may be excreted into the environment through different 
routes, such as the excretion by the patient as parent compound 
or active metabolites via the sewer system and the release into 
the waste waters by manufacturers or hospitals and the terrestrial 
depositions [19]. Several studies have documented the effects 
of pharmaceutical pollution on various animal species, such 
as vultures and fish [20]. The role of ecopharmacovigilance is 
becoming more and more important to control and minimize 
the sources of pharmaceutical pollution through the detection, 
assessment and prevention of adverse effects related to the 
presence of pharmaceuticals in the environment.

Although the detected concentrations of pharmaceuticals in the 
environment have been shown to be low in low medium income 
countries (LMIC), (ng/L to μg/L) potential direct and indirect 
risks for humans exist and should be carefully monitored. It has 
been reported that sex hormones exert their pharmacological 
activity at very low concentrations and that exposure to antibiotics 
may contribute to bacterial resistance [18]. Furthermore, special 
populations like pregnant women, children and older patients 
may be more vulnerable to low concentrations of drugs and 
therefore, addressing issues related to pharmaceutical pollution 
is one of the main aims of pharmacovigilance following the 
pandemic exigencies. [15].

Medication Errors and Therapeutic Effectiveness
A recent case study of pharmacovigilance systems in four 
East African countries showed that medication errors were 
not well captured in the national pharmacovigilance databases 
[9]. Reports indicated that health care workers (HCWs) in 
Uganda for example, were less likely to disclose medication 
errors due to fear of punitive action from the hierachies [10]. 
Therapeutic ineffectiveness or lack of therapeutic effectiveness 
is not well-documented in sub-Saharan Africa. Inference from 
some countries in these regions showed that consumers are 
more likely than HCWs to report therapeutic ineffectiveness 
[11]. Also, as of 2018, Uganda’s national pharmacovigilance 
database showed gaps of data captured on any reports of 
therapeutic ineffectiveness; for example, in malaria artemisinin-
based combination therapies, despite several anecdotal reports 
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by health care practitioners (HCPs) in that setting [12]. 
Pharmacovigilance surveillance initiatives on iatrogenic issues 
that manages medication errors and therapeutic drug monitoring 
effectiveness are ongoing in many sub Saharan African countries 
like Nigeria, Ghana, Botswana, Malawi, and the Central African 
sub regions [4, 9,12].

Pharmacovigilance of Antimicrobial Resistance 
Pharmacovigilance databases are of significant value for the 
indirect surveillance of antimicrobial resistance (AMR) in 
settings with limited capacity for laboratory-based AMR testing 
and monitoring. Stimulating the reporting of suspected AMR-
related adverse events is a low-cost approach for generating 
AMR signals for antimicrobial established and sustainable 
programmes in sub-Saharan Africa [13,14]. 

Sub-Standard and Falsified Medicines (SF) 
A systematic review and meta-analysis of 96 studies on SF 
medicines in developing economies showed a regional prevalence 
of 19 % in Africa and 14 % in Asia, the highest estimates of 
the extent of SF medicines globally, with a market size of up to 
USD 200 billion. Antimalarials (19 %) and antibiotics (12 %) 
were the drug categories at highest risk [16]. SF antimalarials 
contributed to the death of up to 150 000 under-5 children in 
39 SSA countries in 2013[17]. Most safety signals picked up 
by the East African pharmacovigilance systems were related to 
SF medicines [9,17] which is not surprising given the known 
high burden in this region [18]. This high burden is linked 
to weak pharmaceutical governance and poor/nonexistent 
medicines regulatory systems [19-15]. Africa alone imports 
70 % of its drugs, which promotes illicit trade in SF medicines. 
The inadequate supply chain management and monitoring of 
medicines in SSA promotes infiltration of these products in 
the supply chain system and, equally, causes drug stock-outs 
that encourage consumers to buy medicines from unregulated 
markets [19,21].

Risk Management and Evaluation of Pharmacovigilance
Pharmacovigilance reports are made using individual case safety 
reports (ICSRs). The majority of countries in sub-Saharan Africa 
manually review each ICSR to detect safety signals from the 
small number of reports in their local databases [21]. Sub-
Saharan African countries can also examine other sources of 
safety signals e.g. peer-reviewed journal publications and can 
promote quality assurance of their pharmacovigilance data to 
strengthen signal detection efforts in their local settings [22]. 
Since 1978, the Uppsala Monitoring Centre (UMC; established 
in Uppsala, Sweden) on behalf of WHO, have maintained a 
global repository of ICSRs, VigiBase. A low-cost VigiFlow 
system, established by UMC, can be used to manage drug safety 
information at the national level and to share the data globally 
through VigiBase. SSA countries that are members of the WHO 
Programme for International Drug Monitoring (WHO-PIDM), 
can apply VigiLyze to conduct signal detection analyses on 
national, regional and global safety data in VigiBase, promoting 
international collaboration [8,23]. High income countries 
(HIC) use a combination of manual and complex statistical 
tools with programmed criteria applied to very large complex 
pharmacovigilance databases that is ahead of human capacity 
for manual reviews [3,24].
 
The US Food and Drug Administration (USFDA), and UK 
Medicines and Healthcare products Regulatory Agency (UK-
MHPRA) for example use Quantitative Signal Detection 

Algorithms (QSDA) in their pharmacovigilance systems [5,25]. 
However, the current version of VigiLyze provides the same 
kind of statistical analysis as Quantitative Signal Detection 
Algorithms, and is accessible to all member countries of the 
WHO-PIDM [23,26]. It has been reported that methods to 
enhance signal detection and interpretation, and the prediction of 
ADRs at both the individual and community levels is evolving, 
and explore more areas where disparity between HIC and LMIC 
may continue to widen. Two key examples of pharmacovigilance 
interventions include individual pharmacogenomic testing and 
precision medicine as a tool to anticipate and prevent ADRs at 
individual level, and the use of big data and artificial intelligence 
to aid signal detection and interpretation [26].

Insight into Pharmacogenomics
Pharmacogenomics is a field that explores relationships between 
genes and drug effects, with potentials to personalize medical 
therapy. For clinical scenarios in which a genotype is clearly 
linked to important outcomes, direct genetic testing has been 
increasingly used to support clinical decision making, for example 
testing for the human leucocyte antigens (HLA)-B*1502 allele 
prior to initiation of carbamazepine to reduce the risk of Stevens–
Johnson syndrome [27]. The drug label for carbamazepine 
recommends HLA-B*1502 screening in all “at-risk populations” 
and notes heightened risk “across broad areas of Asia”, 
particularly highlighting the strong risk among those of Han 
Chinese ancestry [27-29]. Such individualized approaches to 
predict individual risk of ADR represents a paradox of equity as 
testing is cost-prohibitive and often technologically unavailable 
in most developing countries, such as in many areas comprising 
mostly of individuals of highest risk. 

Artificial Intelligence
Machine learning is part of artificial intelligence that deals with 
the ability of machines to learn without having human input. 
Due to improved computational techniques and the availability 
of larger datasets in regions where electronic medical records 
are routine, there is an increasing trend in machine learning 
adoption in healthcare. Although such innovations have great 
potential in understanding and predicting safety-related events, 
these technologies are more difficult to access in sub-Saharan 
African countries, and mostly rely on electronic medical records, 
which are still not well developed. 

Status of Pharmacovigilance Systems 
Most sub-Saharan African countries have little or no regulatory 
pharmacovigilance systems that can adequately monitor 
the safety of medicines when compared with the mature 
pharmacovigilance infrastructure in HIC [28]. To promote 
best practice in regulatory pharmacovigilance, the WHO in 
collaboration with Global Fund, established the minimum 
specifications for a functional pharmacovigilance system 
updated by WHO in 2020 [14]. The WHO Global Benchmarking 
Tool have been used to monitor the maturity level of national 
systems; a maturity scale of 1 is the lowest (regulatory system 
with minimal activity) and 4 is the highest (regulatory system 
with advanced performance) [30]. These systems can now be 
evaluated using the pharmacovigilance performance indicators 
[31]. Some countries like Cameroon and other Central African 
states have benefitted from the capacity empowerment of 
the WHO to formulate policies in the management of PHV 
within their regions despite lots of administrative and logistic 
challenges [13].
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Harmonization of Pharmacovigilance Systems 
Several new guidelines and regulations have emerged across 
sub Saharan African countries adding complexity to the 
existing pharmacovigilance requirements leading to duplication 
of activities. Thus, significant burden has been placed on 
stakeholders adding little or no benefit for patients or consumers. 
With some efforts to address harmonization of PHV, the regional 
economic communities have undertaken special measures to 
strengthen pharmacovigilance in the regions. So far, from 2009, 
the African Medicines Regulatory Harmonization (AMRH) 
initiative has played a foundation role for the establishment of 
the African Pharmacovigilance network.

The African Medicine Agency (AMA) treaty has been ratified 
by the countries such as: Algeria, Benin, Botswana, Burkina 
Faso, Cameroon, Chad, Egypt, Ethiopia, Gabon, Ghana, Guinea, 
Lesotho, Mali, Mauritius, Namibia, Niger, Rwanda, Seychelles, 
Sierra Leone, Tunisia, Uganda, Zambia, Zimbabwe and Senegal 
[32-36]. The AMRH initiative was established to strengthen 
medicines regulation in Africa by promoting the effectiveness, 
efficiency, transparency and collaboration of regulatory 
mechanisms in these settings [36-39]. In 2009, Ghana started 
the hosting of the WHO Collaborating Centre for Advocacy and 
Training in Pharmacovigilance, with an objective to promote 
and strengthen capacity of pharmacovigilance by Ministries 
of Health and other stakeholders across Africa [40]. This has 
had major impact on the development of pharmacovigilance in 
Africa. The training work package and process was provided 
in English by people with a local perspective, but it excluded 
Francophone countries in Africa. In 2011, this led to many 
patient safety-related research and training activities including 
the pharmacovigilance of medication errors, herbal medicines 
and vaccines [41].

In Africa, 54 of the 55 countries have National Medicines 
Regulatory Authorities (NMRAs) or administrative units that 
perform all or some NMRA functions, although with different 
strata of growth, expertise and maturity. About 87 % of the 
NMRAs lack functional pharmacovigilance systems, and 
none of the African NMRAs have attained the WHO Global 
Benchmarking Tool maturity level [5,7,39,42]. In SSA, only 
Ghana and Tanzania have NMRAs attaining the maturity level 
, which depicts stable and well-functioning systems [3]. In 
2016, the African Union (AU) Model Law on Medical Products 
Regulation, hereafter AU Model Law, was endorsed by the 
AU Heads of State and Government, to promote medicines 

regulatory harmonization and collaboration in Africa [43]. The 
AU Model Law is a legislative framework with one of its five 
key activities being to harmonize the requirements and processes 
for ensuring safe medicines in Africa [44]. The AU Model Law 
was developed and promoted through the AMRH initiative 
by the New Partnership for Africa’s Development (NEPAD), 
which evolved into the African Union Development Agency 
NEPAD [45,46]. In 2019, the AU Assembly adopted the AMA 
treaty, which each Member State was to sign and then enact 
a corresponding national law to implement this treaty [44]. 
Rwanda was the first AU Member State to sign the treaty in 2019 
and it has subsequently been signed by 16 other Member States 
[34,47,15,38]. So far, only five Member States have enacted a 
law to implement the AMA treaty [48-50]. In July 2021, the 
AMA was established after ratification by the minimum required 
number of AU Member States [38, 51]. 

One of the major challenges in sub-Saharan Africa is that 
there is little or no budgetary support for pharmacovigilance 
activities by the national governments in most countries; there 
is heavy dependence on donor funding from North-South 
collaboration/partnership [30,52]. However, political will is 
necessary to establish a sustainable budget to recruit full-time 
pharmacovigilance staff, conduct routine pharmacovigilance 
trainings and develop national pharmacovigilance policies [53]. 
Some West African countries have put in place budget allocation 
for pharmacovigilance activities and the implementation of 
a more effective and impactful national pharmacovigilance 
guidelines and regulations [9,39]. Pharmacovigilance activities 
generate little or no income for NMRAs, and thus limits 
investment in pharmacovigilance analysis, feedback and 
expansion [54].

Sources of Pharmacovigilance Data and Methods of 
Reporting 
Data on drug safety can be developed using several methods. In 
Cameroon for example the Ministry of Health has developed a 
Pharmacovigilance reporting structure within the Public Health 
system as illustrated in figure 1. Historically, most sub-Saharan 
African countries generate PHV data from spontaneous reports. 
By 2018, SSA and Arab countries had each contributed less 
than 1 % of pharmacovigilance reports in VigiBase indicating 
the importance of more proactive approaches including cohort 
event monitoring (CEM) and targeted spontaneous reporting 
(TSR) [55]. 
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Figure 1: Ministry of Health Pharmacovigilance Reporting Structure within the Public Health system [4].
RPRA= REGIONAL PHARMACEUTICAL REGULATION AUTHORITIES

Sources of PHV Information in SSA 
Spontaneous reports, primarily submitted by health care practitioners (HCP) are the main source of pharmacovigilance data for 
regulatory authorities in SSA. Pharmaceutical companies and market authorization holders (MAHs) submit the largest number 
of pharmacovigilance reports in the regions, although there are much less represented in SSA [21]. Mapped sites for active 
surveillance in public health programmes (PHPs) are important sources of data. In SSA, hospital databases are infrequent sources 
of pharmacovigilance data due to the limited availability of electronic health information systems. Most hospital and health 
services in the regions are still below standard with health information management (HIMS) [53]. 

Low Reporting Rates of PHV in Sub Saharan Africa (SSA) 
The majority of SSA with national pharmacovigilance systems have weak regulatory policies and minimal pharmacovigilance 
awareness, resulting in very low reporting rates; and few regulatory decisions on medicines safety are drawn from local data 
[7,52]. The assessment of four East African countries in 2018 showed that only 1 % of health facilities had reported medicine-
related harm in the previous year [9]. Targeted pharmacovigilance awareness campaigns in SSA should at the coordination of 
public health programmes (e.g. HIV, malaria, tuberculosis [TB]) in order to promote the reporting of medicine-related harm 
[2]. Other key stakeholders in PHV reporting include Health care workers (HCWs); manufacturers and marketing authorization 
holders (MAHs); patients/consumers; and higher learning institutions. 

Pharmacovigilance Training in SSA
The first training course on cohort events management (CEM) and active surveillance in pharmacovigilance practices (PHPs) on 
African soil was in Accra, Ghana in 2007, initiated by WHO headquarters, with training support from the Intensive Medicines 
Monitoring Programme (IMMP) of New Zealand [56-59]. In 2014, Beckmann and colleagues developed a comprehensive model 
pharmacovigilance curriculum for adoption by educational system platforms and Health Institutions as illustrated in figure 2 
and 3 [60].
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Figure 2: Key Platforms in the Development of Pharmacovigilance Systems in Low- and Middle-Income Countries [14,25].

Figure 3: The Pyramid Indicating Spontaneous Reporting, Target Reporting and Cohort Event Monitoring [5]. 

This model curriculum provides a focused approach for both pre-service and regular in-service training of health care practitioners 
(HCPs) to improve pharmacovigilance awareness and, ultimately promote reporting. Pre-service pharmacovigilance training is 
a long-term low-cost intervention that should be integrated in higher education systems [9,59]. 

Pharmacovigilance education should address three key aspects such as; awareness, knowledge and reporting. HCPs should be 
aware that medicines can cause adverse drug reactions (ADRs) and should include them in differential diagnosis. They should be 
knowledgeable about the most frequently used medicines, risk factors for ADRs and other drug-related problems; and understand 
the purpose of reporting ADRs and other drug-related problems [21,61]. In 2019, the International Society of Pharmacovigilance 
(ISPhV) organized the first Symposium and Training in Africa, which targeted professionals in the field of pharmacovigilance 
including regulatory agencies, pharmaceutical companies, academia, healthcare providers and community settings. This event 
focused on key topics such as: the current pharmacovigilance landscape in Africa; pharmacovigilance during the preapproval 
phase in Africa; pharmaco-epidemiological methods and other methods that fit with Africa’s unique challenges; implementing 
the concept of Qualified Person in Pharmacovigilance (QPP); pharmacovigilance inspections; and Risk Management Planning 
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[62]. In 2020, four East African universities in (Ethiopia, Kenya, 
Rwanda and Tanzania) launched a generic pharmacovigilance 
core curriculum for undergraduate students of pharmacy, 
medicine, nursing and dentistry. These countries adopted Lareb’s 
pharmacovigilance curriculum, previously adopted from the 
WHO model curriculum for universities [63,64]. This focuses on 
five core pharmacovigilance competencies for future healthcare 
professionals, namely the ability to understand the importance 
of pharmacovigilance and drug-induced harm in the context of 
pharmacotherapy in order to
i.	 Prevent,
ii.	 Recognize, 
iii.	 Manage and
iv.	 Report adverse drug reactions [65].

The curriculum’s content could be integrated into exiting courses 
or can be taught as a standalone programme. Gerritsen and 
colleagues also demonstrated that the practice-based, skill-
oriented pharmacovigilance training method is more effective 
than the lecture based/knowledge transfer training method in 
increasing the rate and quality of ADR-reporting by healthcare 
professionals [66]. 

The Engagement and Capacity Building of Communities 
in Pharmacovigilance 
Patients or consumers are often excluded from 
pharmacovigilance activities in SSA, despite awareness of the 
value of their involvement [67-69]. Since the early 2000s, it 
has been increasingly recognized that the patient is the primary 
stakeholder in pharmacovigilance, which has the ultimate aim 
of ensuring their safe use of medications [70]. This recognition 
has led to a shift from the patient being a passive recipient to 
an active participant in their own healthcare. Patient reporting 
can be defined as, “users of drugs (or their parents or carers) 
reporting suspected ADRs directly to a spontaneous reporting 
system” [5,71]. It has been observed that patient reports may 
differ both qualitatively and quantitatively from healthcare 
provider-initiated reports, for example in describing effects 
that have substantial adverse impact on quality of life or that 
might be sensitive to disclose to a healthcare provider such 
as sexual dysfunction [72]. A 2017 systematic review of 34 
studies confirmed that patient reporting brings novel information 
particularly relating to severity and impact on daily living, 
hence complementing the information derived from healthcare 
providers. Patient reporting will therefore contribute to better 
decision-making processes in regulatory activities [68,73]. 

The majority of evidence from patients contribution in PHV has 
come from Europe, where patient reports have been acceptable 
since the revised European pharmacovigilance legislation 
(Directive 2010/84/EU), which has been applicable since 2012 
and has introduced a new framework for drug surveillance with 
proposed valuable changes to improve drug safety [74].This 
contributions includes the legal right for individual citizens 
to report suspected ADRs directly to the authorities, and with 
increasing numbers of countries now making provision for 
direct patient ADR reporting. Surveying direct patient reporting 
systems in 50 countries that were part of the WHO programme 
for international drug monitory (WHO-PIDM) between 2013 
and 2014, Margraff and colleagues found out that most countries 
had implemented a patient ADR reporting system, although 
many had been very recently established. Many different forms 
were found to exist worldwide leading to the recommendation 
that these should be harmonized by considering the strengths 

and weaknesses of all existing forms [74,75]. 

On a similar theme, Pal and colleagues reviewed WHO strategy 
for collecting safety data in public health practitioners (PHPs): 
patient reports can be incorporated into these structures. Despite 
increasing recognition of the benefits, and changes to legislature 
in some poor countries, there are gaps of information from SSA. 
The International Society of Pharmacovigilance Workgroup on 
Patient Engagement, assessed patient stakeholder involvement in 
pharmacoepidemiology research through systematic review. Few 
publications reported patient or other stakeholder engagement 
in the design, analysis or reporting of health research. Out of 11 
identified studies, 10 were in Europe or North America and a lack 
of standardized language to report patient involvement was noted 
[76]. Tanzania is an example of a SSA country that promotes 
direct patient/consumer reporting of adverse events using a 
bespoke paper form and are also available in the local language 
(Swahili) [11]. However, more convenient methods such as 
digital pharmacovigilance, are needed to promote reporting and 
to ensure quality. An attempt to review data from 50 countries 
that participated in the WHO-PIDM, found gaps in data quality 
such that only 36 countries were represented in the final analysis 
and all the African countries initially identified in the study 
were excluded in the data capture [77]. At the end of the study 
interestingly, stronger and more established pharmacovigilance 
systems were associated with more patient reporting [78-80]. 

Several qualitative studies have explored culturally specific 
community perceptions with regard to patient-initiated ADR-
reporting. In some low medium income countries (LMIC) like 
Thailand, patients were prescribed statins (drugs for lowering 
cholesterol), and were able to explain how they identified and 
assessed experiences of suspected ADR and had generally 
considered the same issues as are present in published causality 
tools leading the authors to recommend that clinicians encourage 
patients to self-monitor for potential ADRs and give confidence 
to their reports [81]. Drawing from a very different perspective, 
Bukirwa and collaborators, investigated local perceptions 
and experiences with antimalarial treatment in Uganda and 
alluded that although community members often recognized 
adverse events, these were rarely reported either due to it 
being a known and expected event, or because of concerns 
relating to the cost of additional visits to healthcare facilities 
[79]. Community engagement on the benefits of reporting and 
providing sensitization, training and feedback could be an 
important driving force to increase patient’s participation in 
PHV data capture [79,80]. 
| 
Technological Developments in Digitalization of the 
Pharmacovigilance Systems 
Patient self-reporting may be easier to implement in regions 
with higher mobile phone penetration. and better platforms 
for health information system management systems. Cases 
has been reported where many patients were already aware of 
ADRs either through personal or family experience, and wanted 
more information and education on the subject [81]. In China 
for example, an evaluation of spontaneous ADR reports from 
children (made by the child or their care giver) were found to 
comprise only 2.5 % of 3348 reports documented [82]. Whilst 
access to the internet and ownership of a smartphone are the pre-
requisites to using mobile apps, which most individuals in SSA 
cannot afford, the Unstructured Supplementary Service Data 
(USSD) and Integrated Voice Response systems are alternative 
tools that are accessible on both low-tech basic feature mobile 
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phones and high-tech smartphones and do not use the internet. 
The USSD and Integrated Voice Response systems are real-time 
text-driven technologies that allow users to interact directly 
from their mobile phones by making a selection from a menu. 

The USSD interface is a key success factor in the extensive 
penetration of mobile money banking in rural unbanked SSA, 
but its use in pharmacovigilance has not yet been evaluated 
[83]. The Pharmacovigilance Rapid Alert System for Consumer 
Reporting (PRASCOR) has been used successfully in Nigeria 
as potential reporters are encouraged to send a text message 
to a specific number at Nigeria’s National Agency for Food 
and Drug Administration and Control and are then contacted 
by phone [84]. An example of technological advancement 
enabling patient self-reporting is seen in the South African 
MomConnect platform, that allows pregnant women to directly 
enter information relating to medication exposure and harms 
[85]. MomConnect was launched in 2014 with the dual intent 
of providing a platform for health promotion through supportive 
text messaging to mobile phones of pregnant women (using 
SMS and USSD technology) and of establishing a registry 
of pregnancies [85]. Individual interaction through asking 
questions and reporting symptoms if supported by the system, 
and hence self-reported pharmacovigilance can be achieved 
[86]. It has been demonstrated a strong partnership between 
the South African Ministry of Health and Non-Governmental 
Organizations with shared launch events, and promotion 
incorporated into antenatal care has resulted in the system being 
accessed by almost two thirds of pregnant women across the 
country. There are some factors unique to South Africa that 
may have enhanced the success of this initiative such as wide 
mobile phone coverage, including among females in rural area, 
and female literacy rates of over 90% [86]. Furthermore, current 
running costs of approximately $1 million USD annually will be 
prohibitive to other resource limited countries (RLC) seeking for 
adoption of the model. More widely, online reporting and mobile 
phone applications (e.g. Med Safety App and WhatsApp) can 
be applied to promote pharmacovigilance. The Med Safety App 
was adapted for resource limited countries from the prototype 
app developed by the European Union’s Innovative Medicines 
Initiative. Since 2017, Med Safety has been introduced in eight 
low- and medium-income countries (LMIC) supported by an 
agreement with WHO, namely Armenia, Botswana, Burkina 
Faso, Cote d’Ivoire, Ethiopia, Ghana, Uganda and Zambia 
[87,88]. 

Communicating Risk Strategies in Pharmacovigilance 
Systems 
A common weakness of pharmacovigilance systems in sub 
Saharan African countries (SSA) is poor communication and 
feedback to HCPs and communities. Regular feedback to HCPs 

and consumers instils in them the importance of reporting 
medication-related harm, prompting greater involvement in 
pharmacovigilance activities [53]. Feedback to the public could 
include warnings on drug safety signals (e.g. drug toxicities, 
poor-quality medicines) and the regulatory action(s) following 
the detection of safety signals e.g. product withdrawals. The 
communication of pharmacovigilance information to HCPs and 
communities requires mechanisms such as periodic bulletins, 
newsletters, websites, mobile apps (Med Safety, WhatsApp, 
Twitter, etc.), SMS, email, toll-free telephone lines, radio 
and television. In East Africa, Ethiopia and Tanzania have 
communication plans that are specific for pharmacovigilance. 
Kenya has a communication plan that is not specific for 
pharmacovigilance, and Rwanda does not have a communication 
plan for the implementation of these communication plans, 
where they exist, has not always been smooth. For instance, in 
Ethiopia, the bulletins/newsletter should be published four times 
annually but only one bulletin was published in 2018 [9]. The 
public can call Kenya’s pharmacovigilance centre but the line is 
not toll-free, which limits the number of would-be callers [9, 12]. 

Pharmacovigilance in Public Health Practices (PHPS) In 
SSA 
Pharmacovigilance in Public Health Practices PHPs
Public and private healthcare systems in SSA are complemented 
by dedicated PHPs to address the huge burden of infectious 
diseases by mass distribution of new and/or repurposed 
medicines e.g. antiretrovirals, anti-TB medicines, antimalarials, 
vaccines and medicines for neglected tropical diseases (NTDs) 
[6]. The safety profile of distributed medicines is rarely 
well known in these regions, since safety data are primarily 
generated in HIC whose populations differ socioeconomically, 
epidemiologically and genetically. Initially, international 
donors provided substantial funding to PHPs in SSA to increase 
access to medicines for the priority infectious diseases without 
proportionate investment in pharmacovigilance infrastructure 
to monitor the safety of these medicines [6,40,42,89-95]. The 
direct benefits of providing potentially life-saving medication 
out ways considerations of risk. 

However, it can be argued that integration of pharmacovigilance 
is ethically essential, as has been illustrated in Figure 4. The 
harms that can result from neglecting pharmacovigilance can 
be shown through occurrence of serious adverse events. For 
example, permanent hearing loss occurs in around half of patients 
who are given injectable medicines for treatment of multi-drug 
resistant (MDR) TB such as capreomycin and aminoglycosides 
[96]. In the recognition of this burden and associated costs, newer 
potentially less toxic treatment alternatives like bedaquiline are 
now available. 
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Figure 4: Ethical imperative for integrating pharmacovigilance activities into public health programmes and mass drug 
administration [38].

Pharmacovigilance programmes are being introduced into public 
health programs despite their expense [97]. The number of SSA 
countries with pharmacovigilance centres linked with PHPs has 
increased from 10 in 2000 to 35 in 2018 [3,98]. Sentinel sites 
in PHPs are the commonest source of pharmacovigilance data 
in SSA with 76 % of pharmacovigilance reports in Kenya are 
contributed by the HIV programme and 47 % in Ethiopia by the 
TB programme [51,94]. However, pharmacovigilance structures 
related to mass drug administration (MDA) campaigns for NTDs 
remain almost nonexistent. 

Pharmacovigilance in Poverty Disease and Neglected 
Tropical Diseases Programmes 
Neglected tropical diseases (NTDs) are a diverse group of viral, 
bacterial, protozoal and parasitic worm infections or infestations 
that affect more than 1.5 billion people worldwide [99-101]. 
The populations most often affected live in poverty less than a 
(<USD 2/day) with inadequate sanitation [99-102]. The initial 
WHO target was to eradicate or eliminate these diseases by 
2020 through 2 main strategies:
i.	 P reventive chemotherapy, using mass drug administration 

(MDA) and
ii.	 Intensified disease management [2,100,103,104].

In 2017, a billion people received preventive chemotherapy 
for at least one NTD (Uniting to Combat Neglected Tropical 
Diseases Africa and Neglected Tropical Diseases; World Health 
Organization) [105].

Preventive chemotherapy is used in the control of five diseases: 
soil-transmitted helminthiasis million requiring chemotherapy, 
schistosomiasis (218 million), lymphatic filariasis (941 million), 
onchocerciasis (185 million) and trachoma (192 million) 
[8,34]. Some medicines are effective against several diseases, 
some against only one. All the medicines are donated by their 
manufacturers to the NTD programmes. Monitoring the safety 
of medicines for NTDs is ethically important because these 
medicines are given regularly, sometimes annually, to all at-risk 
populations without prior screening or diagnosis [106]. The 
population exposed to these medicines is often much larger 
than the infected population. In a benefit–harm perspective, 

uninfected individuals are exposed to risks of medicine-related 
harm. [104,107,108]. However, robust pharmacovigilance 
systems to detect, record and analyze treatment-related adverse 
events for preventive chemotherapy are scarce [109]. Even 
where national pharmacovigilance systems exist, no serious 
attempts are made to document, manage and report adverse 
events following MDA because the priority of NTD programmes 
is to maximize MDA coverage by building confidence that 
the medicines are safe. Treatment-related adverse events are 
frequently managed and contained at the sites and are not 
reported to the National Medicines Regulatory Authority 
(NMRAs) for fear of undermining confidence that may affect 
the impact of MDA campaigns. For example, in 2017/2018, zero 
adverse events following MDA were reported to the NMRAs 
in three East African countries (Kenya, Ethiopia, Tanzania) 
despite the millions of individuals exposed to MDA during the 
same period. Furthermore, there is limited or no funding for 
monitoring the safety of medicines for NTDs in contrast to the 
priority of PHPs, and there is little or no collaboration between 
NTD programmes and in-country pharmacovigilance systems. 
The MDA campaigns are often conducted by community 
drug distributors or schoolteachers with little or no healthcare 
background [110-112]. This unacceptable lack of systematic 
safety follow-up of hundreds of millions of people exposed to 
preventive chemotherapy for NTDs in LMIC should be reviewed 
and strengthened. Community dialogue should ensure that needs 
and concerns of those receiving the drugs are taken into account. 

Pharmacovigilance in Noncommunicable Diseases 
Programmes 
Noncommunicable diseases comprise an increasing burden of 
disease in LMIC, with the major conditions being cardiovascular 
disease, diabetes mellitus and cancer. Therefore, events relating 
to medicines safety, including ADRs and drug–drug interactions 
will increasingly relate to additional classes of medication [113]. 
Whilst much pharmacovigilance data in LMIC has been drawn 
from public health programmes focusing on specific conditions, 
the emergence of increasing co-morbidities and more complex 
medication regimens underpins the importance of integrated 
systems [4,114]. 
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Pregnancy Pharmacovigilance 
It is increasingly recognized that worldwide, most women 
require drug treatment at some point during pregnancy [115-
117]. Moreover, in LMIC, there are some particular risks. In 
many settings, the prevalence of HIV in women attending 
antenatal care far exceeds the national average, and pregnancy 
increases vulnerability to severe malaria, which in turn can 
threaten the viability of the pregnancy. Furthermore, no 
pregnancy screening is done prior to MDA; the probability 
of exposing women who are not yet known to be pregnant 
to the drugs is high. It is rare for sufficient pregnancy safety 
data to be available before a drug is widely introduced into 
a population that includes women of reproductive potential. 
Despite increasing recognition that pregnant women should be 
included in clinical trials to enable assessment of safety and 
effectiveness even in the field of antiretroviral therapy, there 
is a median delay of six years between drug licensing and the 
availability of pharmacokinetic data in pregnancy [118-124]. 
If clinical trials and pharmacokinetic studies are undertaken, 
these may not provide the necessary data. The dolutegravir story 
drew global attention to the challenges and complexities that are 
faced when introducing a new, effective drug into a population. 
Dolutegravir is an HIV integrase strand transfer inhibitor that 
has been shown in nonpregnant populations to reduce the viral 
load twice as quickly as the existing standard of care therapies, 
a finding that was later confirmed in trials among Ugandan and 
South African women presenting with untreated HIV in the third 
trimester of pregnancy [120,124-127]. In 2016, the Botswanan 
Ministry of Health decided to transition national policy to 
dolutegravir based regimens for all people living with HIV. 
The Tsepamo study had initially been designed to monitor for 
birth defects with the standard of care efavirenz-based regimens, 
but adapted to monitor births following dolutegravir exposure in 
pregnancy. An interim analysis to inform WHO policy revealed 
the unexpected finding of neural tube defects in 0.9 % (4 out of 
426 periconception exposures), which led to a global safety alert 
and many countries recommended that dolutegravir be withheld 
in women of childbearing potential[121,128-131]. However, the 
drug had already been proven effective and better tolerated than 
the comparator, and communities of women living with HIV 
raised a well-publicized process calling for clear communication 
of risks and benefits together with individual choice [46,132]. 
This highlighted the tension between a public-health policy 
and the autonomy of individuals, in addition to the fragile birth 
defect surveillance and pharmacovigilance systems that exist 
in many LMIC. Furthermore, this emphasized the inability of 
standard clinical trials or pharmacokinetic studies to generate 
a sufficient sample size to detect rare events. Mofenson and 
colleagues argue that to rule out a 2-fold increase in overall birth 
defect risk, with a 3 % prevalence in the general population, 
200 preconception/early first trimester exposures are required; 
however, for rare defects such as neural tube defects, (0.1 % 
and ≤0.06 % prevalence in countries without and with food 
folate fortification, respectively), at least 2000 preconception/
early first trimester exposures are needed to rule out even a 
3-fold increase in risk (e.g. from 0.1 to 0.3 %) [118,133-135]. 
With each subsequent analysis of the dolutegravir data, as the 
denominator of exposed pregnancies has increased, the signal 
for association with NTD has decreased, further emphasizing 
the challenges of obtaining sufficient data for clear clinical 
recommendations [125,136].

 It has long been recognized and emphasized by initiatives 
including the SGDs and WHO policy, that engagement with 
antenatal care substantially reduces maternal and infant mortality. 

Theoretically, pregnancy pharmacovigilance systems could 
be incorporated into antenatal care, with a complete medical 
history including all drug exposures prior to and during the 
current pregnancy being documented, together with follow-up 
for adverse events during pregnancy and surveillance for birth 
defects after parturition. However, engagement with antenatal 
care, particularly in early pregnancy during the time when 
exposure presents greatest potential teratogenic risk, remains 
variable and low in many SSA. Furthermore, maternity health 
records are usually paper-based, contain a level of detail that 
falls short of what would be required to capture all the necessary 
information, and are held either by the woman or the healthcare 
facility and therefore can be difficult to access systematically 
[137-139]. 

Paediatric Pharmacovigilance 
As with pregnancy, information on the safety and efficacy of 
a medicine used for neonates (<28 d), infants (28 d–23 mo), 
children (2–11 y) and adolescents (12–17 y) is limited if 
individuals from these ages are not included in the premarketing 
clinical trials, as is frequently the case. Even where children 
are included in trials, drug toxicity is poorly reported when 
compared with adults. Particular challenges in understanding 
medicine-related harms relate to the lack of trial data, that 
children are often given drugs off label or unlicensed because 
of lack of specific data and that they have different physiology 
impacting on pharmacokinetics. Furthermore, some adverse 
drug events that are subjective in nature may be difficult for a 
child to describe. In the UK, an analysis of the contribution of 
children and young people to the UK Medicines and Healthcare 
products Regulatory Agency yellow card scheme over a 10-
year period found that patients from as young as 10 years 
were able to contribute reports, although most were submitted 
by adolescents aged 17 or 18 years [21,140]. Most reporting 
related to vaccines, oral contraceptives, acne medication, anti-
infectives and antidepressants. The authors conclusion that 
children and adolescents are given the knowledge and resources 
to support themselves in reporting ADRs is consistent with the 
consensus for engagement and empowerment of adult patients 
[25,141]. In Uganda, only one in six reports in the national 
pharmacovigilance database in 2012–2014 were from patients 
aged <20 years [20, 22].

Most pharmacovigilance reports surrounding pediatric 
populations have focused on specific populations or disease 
areas, and generalizability may be limited. Most studies have 
shown that when systems are established, increasing numbers 
of ADRs are reported [11,97].

Pharmacovigilance in the Private Health Care Sector in SSA 
The national pharmacovigilance infrastructure in most LMIC sits 
within the public healthcare sector, which presents challenges 
for the safety monitoring of medicines obtained from the private 
healthcare sector. Private health facilities in LMIC, particularly 
in SSA, are scarcely involved in pharmacovigilance activities 
due to the perception that adverse events are only associated 
with poor quality healthcare [6]. However, pharmacovigilance 
is an essential component of high-quality healthcare, and there 
is a need to promote pharmacovigilance activities in the private 
sector to foster patient safety [18,142]. 

Pharmacovigilance in the Pharmaceutical Industry
Stringent pharmacovigilance regulatory requirements are 
infrequently available or enforced on pharmaceutical companies/
MAHs in developing markets, particularly in SSA [124]. 
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MAHs should, by international standards, employ qualified 
persons for pharm and submit ICSRs, Periodic Safety Update 
Reports, Risk Management Plans and Periodic Benefit–Risk 
Evaluation Reports to their respective NMRAs. Implementing 
these pharmacovigilance requirements for MAHs is costly for 
local small-scale manufacturers in SSA and, thus, ought to be 
adapted to the local situation [6, 143]. Ghana and Kenya were the 
first in SSA to require MAHs to have QPPVs. In 2018, Tanzania 
introduced the mandatory requirement for MAHs to have QPPV 
Furthermore, MAHs in Ethiopia and Tanzania are required to 
conduct post-marketing surveillance and to submit Periodic 
Safety Update Reports and Periodic Benefit–Risk Evaluation 
Reports to their NMRAs [9]. Currently, the involvement of 
MAHs in national pharmacovigilance systems in SSA is minimal 
and compliance should be enforced through pharmacovigilance 
inspections [26,43]. However, NMRAs in SSA should as well 
build capacity to analyze the reports requested from MAHs [9]. 
In contrast to the dearth of pharmacovigilance regulation for 
MAHs in SSA, the majority of ASEAN (7 of 10) have legal 
frameworks for MAHs to report ADRs to their drug regulatory 
agencies [19, 21].

Pharmacovigilance for Herbal or Traditional Medications 
Herbal and traditional medicinal products (HTM) include 
manufactured products containing herbal ingredients and 
simple preparations of herbal substances, the majority of which 
are derived from plants. Systems include Chinese medicine, 
Ayurvedic medicine (Indian subcontinent), Aboriginal medicine 
(Australia), te Rongoa Maori (New Zealand) and many others 
[16]. Whilst recently increasing in popularity in many well-
resourced settings in LMIC, a substantial proportion of the 
population relies on HTM as their main, or only source of primary 
healthcare, for reasons including cost, ease of access, perception 
of safety and sociocultural factors [8,75]. Pharmacovigilance 
of HTM should be concerned with all aspects of use that have 
consequences relating to safety and efficacy. Recognizing the 
importance of this, the WHO published guide lines on safety 
monitoring and pharmacovigilance for herbal medicines 
[16]. WHO-PIDM aims to develop a comprehensive global 
pharmacovigilance strategy that responds to the healthcare needs 
of LMIC. The UMC launched a traditional medicines programme 
to stimulate reporting for these products and developed the herbal 
anatomical therapeutic chemical classification systema and a 
recommendation for a standardized nomenclature of therapeutic 
plants [17,67,68]. In 2001, the UMC introduced a traditional 
medicines surveillance scheme to stimulate reporting and improve 
the quality of reports of suspected ADRs associated with HTMs. 
In some settings, the formulation of HTM lends itself to the 
adoption of regulatory science. The National Medical Products 
Administration in China proposes to advance the regulatory 
capacity of traditional Chinese medicines with the adoption 
of regulatory science. The China Hospital pharmacovigilance 
system was established in 2015, as a nationwide programme 
to identify safety signals proactively and to assist the analysis 
of the association between drug exposure and ADE [79,124]. 
The Beijing pharmacovigilance database receives adverse drug 
event data from 94 hospitals in the region, and this has been used 
to analyse reports arising from the use of traditional Chinese 
medicine. As an example, between 2004 and 2014, 1393 cases 
of anaphylaxis were triggered by HTM injections. [127,128]. In 
Vietnam, 5 % of severe cutaneous ADRs were found to relate to 
HTM [74,125]. In other settings it can be even more challenging 
to develop systems to understand the composition, formulation, 
uses and effects of traditional remedies. To understand effects, 

mechanism and causality, it is essential to know about precise 
composition or recipes, their preparation, storage, route of 
administration and dosing. Furthermore, the dose may be 
difficult to quantify and variation within the composition may 
occur seasonally or geographically. Ethnopharmacology is an 
“interdisciplinary scientific exploration of biologically active 
agents traditionally employed or observed by man” [75,128]. 
Drawing from extensive experience in South America, Rodrigues 
describes how ethnopharmacological surveys describe uses, 
dosages, sources and methods of preparation of HTM could be 
adapted to examine safety aspects, proposing a tool comprising 
a list of questions that could be applied during interview and 
observational studies, focusing on collecting information and 
spontaneous reports of ADRs. Establishing a causal relationship 
can be complex given the combinations of herbs used. It is not 
yet clear if adopting the proposed tools can yield high quality 
data enabling such causality assessment [73]. Furthermore, such 
products are often prescribed outside of conventional healthcare 
settings. Three quarters of HTM practitioners around Lagos, 
Nigeria claimed that herbal medicines have no adverse effects, 
under 7 % had ever documented any ADR, and no documentation 
was ever forwarded to pharmacovigilance authorities [128]. 

Whilst spontaneous reporting of HTM ADRs is permissible in 
most countries, the number of reports received by most countries 
was very low or insignificant, with reports from traditional 
prescribers being extremely rare and originating from a single 
country (Morocco). A need for regulation, training and technical 
assistance was noted [78, 129]. The significant under-reporting of 
adverse events from HTM probably relates to lack of awareness 
of pharmacovigilance issues and reporting systems among those 
dispensing and using the preparations, administration outside 
of the mainstream healthcare settings and perceptions of safety. 
Furthermore, a significant proportion of HTM use is directly 
initiated by the patient, rather than via a healthcare provider of 
any type. Once more, it is clear that community engagement and 
empowerment is important to raise awareness of safety issues, 
and the need to report these to healthcare providers [15, 112].

Conclusion 
The slow progress in Pharmacovigilance initiative in SSA 
has been a great challenge and request for more effort in 
strengthening national and Regional pharmacovigilance 
infrastructures. The harmonization of the regulatory systems 
across SSA is therefore imperative and significant in order to 
ensure that budding and/ or nascent pharmacovigilance systems 
will be inspired by the more established systems. There is thus, 
a need to consolidate on the most essential aspects of PHV build 
synergies across countries. Pharmacovigilance systems can be 
improved by drawing inspiration from the consolidation of the 
electronic health information systems, setting up large healthcare 
databases capable of using unique individual identifiers to link 
medication use data to medicine-related harm data. Large 
electronic databases can also support the use of statistical 
techniques and make it possible to evaluate the health impact 
of pharmacovigilance decisions. At the moment, many countries 
in SSA in collaboration with WHO have made significant 
advancement in developing a pharmacovigilance system for 
drug monitoring of adverse effects and drug interaction within 
the sub regions which have been proven to be effective though 
the gap between policy and or administrative decisions is yet 
to be considerably minimized [144-149]. 



Citation: Charles Ntungwen Fokunang, Estella Achick Tembe-Fokunang, Ashu Michael Agbor, Dobgima John Fonmboh, Banin Andrew Nyuki, et al. (2024) An 
Overview of Pharmacovigilance Practice and Management in Sub-Saharan African Countries. Journal of Clinical Epidemiology & Toxicology. SRC/JCET-162. 
DOI: doi.org/10.47363/JCET/2024(5)137

J Clin Epid Toxic, 2024 Volume 5(1): 13-17

References
1.	 Jusot V, Chimimba F, Dzabala N, Menang O, Cole J, et al. 

(2020) Enhancing Pharmacovigilance in sub-Saharan Africa 
through training and monitoring. A GSK pilot initiative in 
Malawi. Drug Saf 43: 583-593. 

2.	 Stegmann JU, Jusot V, Menang O, Gardiner G, Vesce S, 
et al. (2022) Challenges and lessons learned from four 
years of planning and implementing pharmacovigilance 
enhancement in sub-Saharan Africa. BMC Public Health 
17: 1568. 

3.	 Campillo JT, Boussinesq M, Bertout S, Faillie JL, Chesnais 
CB (2021) Serious adverse reactions associated with 
ivermectin: A systematic pharmacovigilance study in sub-
Saharan Africa and the rest of the world. PLoS Negl Trop 
20: e0009354. 

4.	 Tiemersma EW, Ali I, Alemu A, Avong YK, Duga A, et al. 
(2021) Baseline assessment of pharmacovigilance activities 
in four sub-saharan countries: a perspective on tuberculosis. 
BMC Health Serv Res 8: 1062. 

5.	 Trifiro G, Crisfulli S (2022) A New Era of Pharmacovigilance: 
Future Challenges and Opportunities. Drug Saf 
Regul 2 https://www.frontiersin.org/articles/10.3389/
fdsfr.2022.866898/full.

6.	 Gini R, Sturkenboom M C J, Sultana J, Cave A, Landi A, et 
al. (2020) Different Strategies to Execute Multi‐Database 
Studies for Medicines Surveillance in Real‐World Setting: 
A Reflection on the European Model. Clin Pharmacol Ther 
108: 228-235. 

7.	 Sultana J, Crisafulli S, Gabbay F, Lynn E, Shakir S, et al. 
(2020a) Challenges for Drug Repurposing in the COVID-19 
Pandemic Era. Front Pharmacol 11: 588654.

8.	 Rouamba T, Sondo P, Derra K, Nakanabo-Diallo S, 
Bihoun B, et al. (2020) Optimal approach and strategies 
to strengthen Pharmacovigilance in sub-Saharan Africa: A 
cohort studyofpatients treated with first line Artemisinin-
Based Combination Therapies in the Nanoro Health and 
Demographic Surveillance system, Burkina Faso. Drug 
Des Devel Ther 14:1507-1521. 

9.	 Crisafulli S, Ientile V, L’Abbate L, Fontana A, Linguiti C, 
et al. (2021) COVID-19 Patient Management in Outpatient 
Setting: A Population-Based Study from Southern Italy. 
Jcm 11: 51. 

10.	 Food and Drug Administration (2019). FDA’s Sentinel 
Initiative. Available at: https://www.fda.gov/safety/fdas-
sentinel-initiative.

11.	 Mehta U, Dheda M, Steel G, Blockman M, Ntilivamunda 
A, et al. (2014) Strengthening pharmacovigilance in South 
Africa. S Afr Med J 104: 104-106. 

12.	 Gini R, Sturkenboom M C J, Sultana J, Cave A, Landi A, et 
al. (2020) Different Strategies to Execute Multi‐Database 
Studies for Medicines Surveillance in Real‐World Setting: 
A Reflection on the European Model. Clin Pharmacol Ther 
108: 228-235. 

13.	 Basile A O, Yahi A, Tatonetti N P (2019) Artificial 
Intelligence for Drug Toxicity and Safety. Trends Pharmacol 
Sci 40: 624-635. 

14.	 World Health Organization (2020) Risk Communication 
and Community Engagement Readiness and Response 
to Coronavirus Disease (COVID-19) https://iris.who.int/
bitstream/handle/10665/331513/WHO-2019-nCoV-RCCE-
2020.2-eng.pdf?sequence=1.  

15.	 Trifirò G, Isgrò V, Ingrasciotta Y, Ientile V, L’Abbate L, 
et al. (2021) Large-Scale Postmarketing Surveillance of 
Biological Drugs for Immune-Mediated Inflammatory 

Diseases through an Italian Distributed Multi-Database 
Healthcare Network: The VALORE Project. BioDrugs 35: 
749-764. 

16.	 Bate A, Hobbiger S F (2021) Artificial Intelligence, Real-
World Automation and the Safety of Medicines. Drug Saf 
44: 125-132.

17.	 Augustine E F, Adams H R, Mink J W (2013) Clinical 
Trials in Rare Disease: Challenges and Opportunities. J 
Child Neurol 28: 1142-1150. 

18.	 Barry A, Olsson S, Minzi O, Bienvenu E, Makonnen E, 
et al. (2020) Comparative Assessment of the National 
Pharmacovigilance systems in East Africa: Ethiopia, Kenya, 
Rwanda and Tanzania. Drug Saf 43: 339-350. 

19.	 Wong A, Plasek J M, Montecalvo S P, Zhou L (2018) 
Natural Language Processing and its Implications for the 
Future of Medication Safety: A Narrative Review of Recent 
Advances and Challenges. Pharmacotherapy 38: 822-841. 

20.	 European Medicines Agency (2021) Advanced Therapy 
Medicinal Products: Overview https://www.ema.europa.
eu/en/human-regulatory-overview/advanced-therapy-
medicinal-products-overview . 

21.	 Nzolo D, Kuemmerle A, Lula Y, Ntamabyaliro N, Engo A, 
et al. (2019) Development of a pharmacovigilance system 
in resource-limited country: the experience of Democratic 
Republic of Congo. Drug Saf 10:2042098619864853. 

22.	 Huff-Rousselle M, Simooya O, Kabwe V, Hollander I, 
Handema R, et al. (2007) Pharmacovigilance and new 
essential drugs in Africa: Zambia draws lessons from its 
own experiences and beyond. Glob Public Health 2: 184-
203. 

23.	 Tembe-Fokunang EA, Bayaga H, Tchadji MVE, Ahidjo 
N, Tabi YO, Et al. Knowledge attitude and practice 
of pharmacovigilance within health professionals, 
pharmaceutical companies and drug regulatory organization 
in Cameroon. European Journal of Pharmaceutical and 
Medical Research 9: 7-19.

24.	 Nde F, Djitafo AB, Simo AF, Wouessidjewe D (2015) 
State of knowledge of Cameroonian drug prescribers on 
pharmacovigilance. Pan African Medical Journal 20:70 
https://pubmed.ncbi.nlm.nih.gov/26090028/.

25.	 Holm G, Snape J R, Murray-Smith R, Talbot J, Taylor 
D, et al. (2013) Implementing Ecopharmacovigilance in 
Practice: Challenges and Potential Opportunities. Drug 
Saf 36: 533-546. 

26.	 Velo G, Moretti U (2010) Ecopharmacovigilance for Better 
Health. Drug Saf 11: 963-968. 

27.	 Tembe-Fokunang EA, Njeba BBM, Essi MJ, Ngono ARM, 
Nyuki BA, et al. (2020) Pharmacovigilance in Cameroon: 
Past, Present and Future Developments in Unlocking the 
Drug Development Process. Journal of Advances in Medical 
and Pharmaceutical Sciences 22: 21-44.

28.	 Kiguba R, Olsson S, Waitt C (2022) Pharmacovigilance in 
low- and middle-income countries: A review with particular 
focus on Africa. Br J Clin Pharmacol 89:491-509.

29.	 Wang J, He B, Yan D, Hu X (2017) Implementing 
Ecopharmacovigilance (EPV) from a Pharmacy Perspective: 
A Focus on Non-steroidal Anti-inflammatory Drugs. Sci 
Total Environ DOI: 10.1016/j.scitotenv.2017.02.209.  

30.	 World Health Organization (2002) The importance 
of pharmacovigilance https://apps.who.int/iris/
handle/10665/42493. 

31.	 Tanja Peters, Nigel Soanes, Maya Abbas, Jabeen Ahmad, 
Jean-Christophe Delumeau, et al. (2021) Effective 
Pharmacovigilance System Development: EFPIA-IPVG 



Citation: Charles Ntungwen Fokunang, Estella Achick Tembe-Fokunang, Ashu Michael Agbor, Dobgima John Fonmboh, Banin Andrew Nyuki, et al. (2024) An 
Overview of Pharmacovigilance Practice and Management in Sub-Saharan African Countries. Journal of Clinical Epidemiology & Toxicology. SRC/JCET-162. 
DOI: doi.org/10.47363/JCET/2024(5)137

J Clin Epid Toxic, 2024 Volume 5(1): 14-17

Consensus Recommendations. Drug Saf 44: 17-28. 
32.	 Ampadu HH, Hoekman J, Arhinful D, Amoama-Dapaah M, 

Leufkens HGM, et al. (2018) Organizational capacities of 
national pharmacovigilance centres in Africa: assessment 
of resource elements associated with successful and 
unsuccessful pharmacovigilance experiences. Globalization 
and Health 2018: 14-109.

33.	 H Hilda Ampadu, Jarno Hoekman, Daniel Arhinful, Marilyn 
Amoama Dapaah, Hubert M. Leufkens, et al. (2018) 
Organizational capacities of national pharmacovigilance 
centres in Africa: assessment of resource elements associated 
with successful and unsuccessful pharmacovigilance 
experiences. Global Health 14:109. 

34.	 Babigumira JB, Stergachis A, Choi HL, Dodoo A, Nwokike 
J, et al. (2014) A framework for assessing the economic 
value of pharmacovigilance in low- and middle-income 
countries. Drug Saf 37: 127-134. 

35.	 Biswas P (2013) Pharmacovigilance in Asia. J Pharmacol 
Pharmacother 4: S7-S19. 

36.	 Olsson S, Pal SN, Dodoo A (2015) Pharmacovigilance in 
resource-limited countries. Expert Rev Clin Pharmacol 8: 
449-460. 

37.	 Olsson S, Pal SN, Stergachis A, Couper M (2010) 
Pharmacovigilance activities in 55 low- and middle-income 
countries: a questionnaire-based analysis. Drug Saf 33: 
689-703. 

38.	 WHO-UMC (2021) WHO Programme for International 
Drug Monitoring. https://www.who.int/teams/regulation-
prequalification/regulation-and-safety/pharmacovigilance/
networks/pidm 

39.	 Barry A, Olsson S, Minzi O, Emile Bienvenu, Eyasu 
Makonnen, et al. (2020) Comparative Assessment of 
the National Pharmacovigilance Systems in East Africa: 
Ethiopia, Kenya, Rwanda and Tanzania. Drug Saf 43: 339-
350. 

40.	 Kiguba R, Waako P, Ndagije HB, Karamagi C (2015) 
Medication Error Disclosure and Attitudes to Reporting by 
Healthcare Professionals in a Sub-Saharan African Setting: 
A Survey in Uganda. Drugs Real World Outcomes 2: 273-
287. 

41.	 Kim HJ, Jeong HE, Bae JH, Baek YH, Shin JY (2019) 
Characteristics and trends of spontaneous reporting of 
therapeutic ineffectiveness in South Korea from 2000 to 
2016. PLoS ONE 14: e0212905. 

42.	 Kiguba R, Ndagije HB, Nambasa V, Leonard Manirakiza, 
Elijah Kirabira, et al. (2020) Pharmacovigilance of suspected 
or confirmed therapeutic ineffectiveness of artemisinin 
based combination therapy: extent, associated factors, 
challenges and solutions to reporting. Malar Journal 19: 389. 

43.	 Renschler JP, Walters KM, Newton PN, Laxminarayan R 
(2015) Estimated under-five deaths associated with poor-
quality antimalarials in sub-Saharan Africa. Am J Trop Med 
Hyg 92: 119-126. 

44.	 Habarugira JMV, Figueras A (2020) Antimicrobial 
stewardship: can we add pharmacovigilance networks to 
the toolbox?. Eur J Clin Pharmacol 77: 787-790. 

45.	 Habarugira JMV, Figueras A (2021) Pharmacovigilance 
network as an additional tool for the surveillance of 
antimicrobial resistance. Pharmacoepidemiol Drug Saf 
30: 1123-1131. 

46.	 Ozawa S, Evans DR, Sophia Bessias, Deson G Haynie, 
Tatenda T Yemeke, et al. (2018) Prevalence and Estimated 
Economic Burden of Substandard and Falsified Medicines 
in Low- and Middle-Income Countries: A Systematic 

Review and Meta-analysis. JAMA Netw Open 1: e181662. 
47.	 World Health Organization (2021) Regional Strategic 

Plan for Neglected Tropical Diseases in the African 
Region 2014-2020. WHO https://www.afro.who.
int/sites/default/files/2017-06/regional-strategy-on-
neglected-tropical-diseases-in-the-who-african-region-
2014%E2%80%932020%20%281%29.pdf. 

48.	 Buckley GJ, Lo G (2013) Countering the Problem of 
Falsified and Substandard Drugs. Washington (DC): 
National Academies Press  https://www.ncbi.nlm.nih.gov/
books/NBK202530/. 

49.	 Fadlallah R, El Jardali F, Annan F, Azzam H, Akl EA (2016) 
Strategies and Systems-Level Interventions to Combat or 
Prevent Drug Counterfeiting: A Systematic Review of 
Evidence Beyond Effectiveness. Pharmaceut Med 30: 
263-276. 

50.	 World Health Organization (2017) WHO Global 
Surveillance and Monitoring System for Substandard and 
Falsified Medical Products. WHO https://www.who.int/
publications/i/item/9789241513425.

51.	 Chan CL, Ang PS, Li SC (2017) A Survey on 
Pharmacovigilance Activities in ASEAN and Selected Non-
ASEAN Countries, and the Use of Quantitative Signal 
Detection Algorithms. Drug Saf 40: 517-530. 

52.	 Kiguba R, Ndagije HB, Nambasa V, Bird SM (2018) Adverse 
Drug Reaction Onsets in Uganda’s VigiBase®: Delayed 
International Visibility, Data Quality and Illustrative Signal 
Detection Analyses. Pharmaceut Med 32: 413-427. 

53.	 PAHO (2022) Pharmacovigilance for COVID-19 vaccines. 
WHO https://www.who.int/groups/global-advisory-
committee-on-vaccine-safety/topics/covid-19-vaccines/
pharmacovigilance. 

54.	 Barnes J, Mills SY, Abbot NC, Willoughby M, Ernst E 
(1998) Different standards for reporting ADRs to herbal 
remedies and conventional OTC medicines: face-to-face 
interviews with 515 users of herbal remedies. Br J Clin 
Pharmacol 45: 496-500. 

55.	 World Health Organisation (2004) WHO guidelines 
on safety monitoring of herbal medicines in 
pharmacovigilance systems.  https://iris.who.int/bitstream/
handle/10665/43034/9241592214_eng.pdf?sequence=1

56.	 Farah MH, Olsson S, Bate J, Monique S J Simmonds, 
Marie Lindquist, et al. (2006) Botanical nomenclature 
in pharmacovigilance and a recommendation for 
standardisation. Drug Saf 29: 1023-1029. 

57.	 WHO-UMC (2021) The Herbal Anatomical Therapeutic 
Chemical Classification System. 2020. https://who-umc.
org/whodrug/whodrug-global/herbal-atc/ 

58.	 Liang Z, Lai Y, Li M, Junnan Shi, Chi Ieong Lei, et al. 
(2021) Applying regulatory science in traditional chinese 
medicines for improving public safety and facilitating 
innovation in China: a scoping review and regulatory 
implications. Chinas Med 16: 23. 

59.	 Rodrigues E, Barnes J (2013) Pharmacovigilance of herbal 
medicines: the potential contributions of ethnobotanical and 
ethnopharmacological studies. Drug Saf 36: 1-12. 

60.	 Awodele O, Daniel A, Popoola TD, Salami EF (2013) A 
study on pharmacovigilance of herbal medicines in Lagos 
West Senatorial District, Nigeria. Int J Risk Saf Med 25:205-
217. 

61.	 Skalli S, Bencheikh RS (2015) Pharmacovigilance of herbal 
medicines in Africa: Questionnaire study. J Ethnopharmacol 
171: 99-108. 

62.	 Calmy A, Tovar Sanchez T, Kouanfack C, Mireille Mpoudi-



Citation: Charles Ntungwen Fokunang, Estella Achick Tembe-Fokunang, Ashu Michael Agbor, Dobgima John Fonmboh, Banin Andrew Nyuki, et al. (2024) An 
Overview of Pharmacovigilance Practice and Management in Sub-Saharan African Countries. Journal of Clinical Epidemiology & Toxicology. SRC/JCET-162. 
DOI: doi.org/10.47363/JCET/2024(5)137

J Clin Epid Toxic, 2024 Volume 5(1): 15-17

Etame, Sandrine Leroy, et al. (2020) Dolutegravir-based and 
low-dose efavirenz-based regimen for the initial treatment 
of HIV-1 infection (NAMSAL): week 96 results from a 
two-group, multicentre, randomized, open label, phase 3 
non-inferiority trial in Cameroon. Lancet HIV 7: e677-e687. 

63.	 Tipping B, Kalula S, Badri M (2006) The burden and 
risk factors for adverse drug events in older patients--a 
prospective cross-sectional study. S Afr Med J 96: 1255-
1259. 

64.	 WHO-UMC (2020) Analytics in VigiLyze. https://www.
who-umc. org/vigibase/vigilyze/analytics-in-vigilyze/. 

65.	 Van Manen RP, Fram D, DuMouchel W (2007) Signal 
detection methodologies to support effective safety 
management. Expert Opin Drug Saf 6: 451-464. 

66.	 Council for International Organizations of Medical Sciences 
(CIOMS) (2021) Practical Aspects of Signal Detection in 
Pharmacovigilance. Report of CIOMS Working Group VIII. 
2010 https://cioms.ch/working_groups/working-group-viii/. 

67.	 Hussain R (2021) Big Data, Medicines Safety and 
Pharmacovigilance. J Pharm Policy Pract 14: 48-48. 

68.	 UNAIDS (2010) Report on the global HIV/AIDS epidemic. 
Geneva: UNAIDS. 

69.	 World Health Organization (2018) WHO Global 
Benchmarking Tool (GBT) for evaluation of national 
regulatory systems of medical products https://www.who.
int/medicines/%20areas/regulation/01_GBT_RS_RevVI.
pdf. 

70.	 World Health Organization (2021) Operational guidance: 
evaluating and publicly designating regulatory authorities 
as WHO-listed authorities https://www.who.int/news-room/
articles-detail/%20operational-guidance-evaluating-and-
publicly-designating%20regulatory-authorities-as-who-
listed-authorities. 

71.	 African Union (2019) Treaty for the establishment of the 
African Medicines Agency https://au.int/sites/default/files/
treaties/36892-treaty-0069_-_ama_treaty_e.pdf. 

72.	 African Union (2020) African Medicine Agency (AMA) 
Treaty African Union https://au.int/en/pressreleases/%20
20200205/african-medicine-agency-ama-treaty. 

73.	 International Federation of Pharmaceutical Manufacturers 
& Associations (2018) IFPMA Welcomes Set-Up of 
New African Medicines Agency https://www.ifpma.org/
wp-content/%20uploads/2018/05/IFPMA_PR_AMA_
FINAL_25.05.2018.pdf. 

74.	 Ndomondo-Sigonda M, Ambali A (2011) The African 
medicines regulatory harmonization initiative: rationale 
and benefits. Clin Pharmacol Ther 89: 176-178. 

75.	 Ncube BM, Dube A, Ward K (2021) Establishment of 
the African Medicines Agency: progress, challenges and 
regulatory readiness. J Pharm Policy Pract 14: 29. 

76.	 Dansie LS, Odoch WD, Ardal C (2019) Industrial 
perceptions of medicines regulatory harmonization in the 
East African Community. PLoS ONE 14: e0218617. 

77.	 Ndomondo-Sigonda M, Miot J, Naidoo S, Dodoo A, Kaale 
E (2017) Medicines Regulation in Africa: Current State and 
Opportunities. Pharmaceut Med 31: 383-397. 

78.	 Isah AO, Pal SN, Olsson S, Dodoo A, Bencheikh RS (2012) 
Specific features of medicines safety and pharmacovigilance 
in Africa. Ther Adv Drug Saf 3: 25-34. 

79.	 African Union Commission (2016) Implementing the 
African Union Model Law at the Regional and National 
Level https://www.nepad.org/publication/implementing-
africanunion-model-law-regional-and-national-level. 

80.	 Glover B, Akinbo O, Savadogo M, Samuel Timpo, Godwin 

Lemgo, et al. (2018) Strengthening regulatory capacity 
for gene drives in Africa: leveraging NEPAD’s experience 
in establishing regulatory systems for medicines and GM 
crops in Africa. BMC Proc 12: 11. 

81.	 African Union Development Agency (AUDA-NEPAD) 
(2021) AU Model Law on Medical Products Regulation 
https://www.nepad.org/publication/au-model-law-medical-
products-regulation. 

82.	 Calder A (2016) Assessment of potential barriers to 
medicines regulatory harmonization in the Southern 
African Development Community (SADC) Region https://
wiredspace.wits.ac.za/server/api/core/bitstreams/f8a3cb65-
7a41-408d-ad9d-e043d5665980/content. 

83.	 Mwangi JM (2016) Towards African medicines regulatory 
harmonization: the case of the East African Community. 
Pharmaceuticals Policy and Law 18: 91-98. 

84.	 African Union (2019) The Republic of Rwanda Signs the 
Treaty for the Establishment of the African Medicine Agency 
(AMA) https://au.int/en/pressreleases/20190612/%20
republic-rwanda-signs-treaty-establishment-african-
medicine%20agency-ama. 

85.	 Mukanga D (2019) African Medicines Agency Treaty 
Endorsed by African Union https://globalforum.diaglobal.
org/issue/april-2019/african-medicines-agency-treaty-
endorsed-by-african-union/. 

86.	 Schlesinger D (2019) African Heads of State Endorse 
Continental Medicine Regulator—Health Policy Watch 
https://www.healthpolicy-watch.org/african-heads-of-
state%20endorse-continental-medicine-regulator/. 

87.	 AUDA-NEPAD (2020) African Medicines Regulatory 
Harmonisation Programme https://www.nepad.org/%20
file-download/download/public/127740. 

88.	 WHO (2021) https://www.who-umc. org/global-
pharmacovigilance/who-programme-for-international drug-
monitoring/country-guidelines/. 

89.	 Zhang L, Wong LY, He Y, Wong IC (2014) Pharmacovigilance 
in China: current situation, successes and challenges. Drug 
Saf 37: 765-770. 

90.	 Mehta U, Kalk E, Boulle A, Portia Nkambule, Joey Gouws, 
et al. (2017) Pharmacovigilance: A Public Health Priority 
for South Africa. S Afr Health Rev 2017: 125-133. 

91.	  Ampadu HH, Hoekman J, de Bruin ML, Shanthi N Pal, Sten 
Olsson, et al. (2016) Adverse Drug Reaction Reporting in 
Africa and a Comparison of Individual Case Safety Report 
Characteristics Between Africa and the Rest of the World: 
Analyses of Spontaneous Reports in VigiBase(R). Drug 
Saf 39: 335-345. 

92.	 Bham B (2015) The First Eastern Mediterranean Region/
Arab Countries Meeting of Pharmacovigilance. Drugs Real 
World Outcomes 2: 111-115. 

93.	 Ekelo M VigiBase (2017) Global ADR monitoring. In 
The Second Regional Arab Pharmacovigilance Network 
Meeting. Riyadh.

94.	 World Health Organization Collaborating Centre for 
International Drug Monitoring (Uppsala Monitoring 
Centre). Accessed July 2021. https://www.who-umc.org/
vigibase/vigibase/.  

95.	 Coulter DM (1998) The New Zealand intensive medicines 
monitoring programme. Drug Saf 7: 79-90. 

96.	 Beckmann J, Hagemann U, Bahri P, Andrew Bate, Ian 
W Boyd, et al. (2014) Teaching pharmacovigilance: the 
WHO-ISoP core elements of a comprehend sive modular 
curriculum. Drug Saf 37: 743-759. 

97.	 Herrera Comoglio R (2020) Undergraduate and postgraduate 



Citation: Charles Ntungwen Fokunang, Estella Achick Tembe-Fokunang, Ashu Michael Agbor, Dobgima John Fonmboh, Banin Andrew Nyuki, et al. (2024) An 
Overview of Pharmacovigilance Practice and Management in Sub-Saharan African Countries. Journal of Clinical Epidemiology & Toxicology. SRC/JCET-162. 
DOI: doi.org/10.47363/JCET/2024(5)137

J Clin Epid Toxic, 2024 Volume 5(1): 16-17

pharmacovigilance education: A proposal for appropriate 
curriculum content. Br J Clin Pharmacol 86: 779-790. 

98.	 Van Eekeren R, Rolfes L, Koster AS, Lara M, Gurumurthy 
P, et al. (2018) What Future Healthcare Professionals Need 
to Know About Pharmacovigilance: Introduction of the 
WHO PV Core Curriculum for University Teaching with 
Focus on Clinical Aspects. Drug Saf 41: 1003-1011. 

99.	 Gerritsen R, Faddegon H, Dijkers F, van Grootheest K, van 
Puijenbroek E (2011) Effectiveness of pharmacovigilance 
training of general practitioners: a retrospective cohort 
study in the Netherlands comparing two methods. Drug 
Saf 34: 755-762. ]

100.Defer G, Fedrizzi S, Chevanne D, François M, Anais RB, et 
al. (2021) Adverse Drug Reaction Reporting Using a Mobile 
Device Application by Persons with Multiple Sclerosis: A 
Cluster Randomized Controlled Trial. Drug Saf 44: 223-
233. 

101. Inacio P, Cavaco A, Airaksinen M (2017) The value of 
patient reporting to the pharmacovigilance system: a 
systematic review. Br J Clin Pharmacol 83: 227-246. 

102. Kiguba R, Karamagi C, Waako P, Ndagije HB, Bird SM 
(2014) Recognition and reporting of suspected adverse drug 
reactions by surveyed healthcare professionals in Uganda: 
key determinants. BMJ Open 4: e005869. 

103. Härmark L, van Grootheest AC (2008) Pharmacovigilance: 
methods, recent developments and future perspectives. Eur 
J Clin Pharmacol 64: 743-752. 

104. van Grootheest K, de Graaf L, de Jong-van den Berg LT 
(2003) Consumer adverse drug reaction reporting: a new 
step in pharmacovigilance? Drug Saf 26: 211-217. 

105. Blenkinsopp A, Wilkie P, Wang M, Routledge PA (2007) 
Patient reporting of suspected adverse drug reactions: a 
review of published literature and international experience. 
Br J Clin Pharmacol 63: 148-156. 

106. Borg J-J, Aislaitner G, Pirozynski M, Mifsud S (2011) 
Strengthening and Rationalizing Pharmacovigilance in the 
EU: Where is Europe Heading to?. Drug Saf 34: 187-197. 

107. Margraff F, Bertram D (2014) Adverse drug reaction 
reporting by patients: an overview of fifty countries. Drug 
Saf 37: 409-419. 

108.Pal SN, Duncombe C, Falzon D, Olsson S (2013) 
WHO strategy for collecting safety data in public health 
programmes: complementing spontaneous reporting 
systems. Drug Saf 36: 75-81.

109.Camelo Castillo W, Heath N, Kim J, Kimberly Y, 
Ritchey ME, et al. (2019) Engaging stakeholders in 
pharmacoepidemiology research: Current state and 
recommendations. Pharmacoepidemiol Drug Saf 28: 766-
776. 

110.	Inácio P, Gomes JJ, Airaksinen M, Cavaco A (2018) 
Exploring sociodemographic and economic factors that 
promote adverse drug reactions reporting by patients. Health 
Policy (Amsterdam, Netherlands) 122: 263-268. 

111.	Chaipichit N, Krska J, Pratipanawatr T, Uchaipichat V, 
Jarernsiripornkul N (2014) A qualitative study to explore 
how patients identify and assess symptoms as adverse drug 
reactions. Eur J Clin Pharmacol 70: 607-615. 

112.	Bukirwa H, Nayiga S, Lubanga R, Norah M, Clare C, et 
al. (2008) Pharmacovigilance of antimalarial treatment 
in Uganda: community perceptions and suggestions for 
reporting adverse events. Trop Med Int Health 13: 1143-
1152. 

113.	Ndagije HB, Manirakiza L, Kajungu D, Edward G, Donna 
K, et al. (2019) The effect of community dialogues and 

sensitization on patient reporting of adverse events in rural 
Uganda: Uncontrolled before-after study. PLoS ONE 14: 
e0203721. 

114.	Kassem LM, Alhabib B, Alzunaydi K, Farooqui M (2021) 
Understanding Patient Needs Regarding Adverse Drug 
Reaction Reporting Smartphone Applications: A Qualitative 
Insight from Saudi Arabia. Int J Environ Res Public Health 
18: 3862. 

115.	Li H, Guo XJ, Ye XF, Hong J, Wen MD, et al. (2014) 
Adverse drug reactions of spontaneous reports in Shanghai 
pediatric population. PloS ONE 9: e89829. 

116.	Ayo CK, Ukpere WI, Oni A, Omote U, Akinsiku D (2012) 
A prototype mobile money implementation in Nigeria. Afr 
J Bus Manag 6: 2195- 2201. 

117.	Ogar CK, Ibrahim A, Osakwe AI, Fatima J, Ashega AKA, 
et al. (2018) Pharmacovigilance Rapid Alert System 
for Consumer Reporting (PRASCOR): A Look at Its 
Quantitative Contribution to Spontaneous Reporting in 
Nigeria from August 2012 to February 2017. Pharmaceut 
Med 32: 131-141. 

118.Barron P, Peter J, LeFevre AE, Jane S, Marcha B, et al. 
(2018) Mobile health messaging service and helpdesk for 
South African mothers (MomConnect): history, successes 
and challenges. BMJ Glob Health 3: e000559. 

119.	Heekes A, Tiffin N, Dane P, Themba M, Mariette S, et al. 
(2018) Self-enrolment antenatal health promotion data as 
an adjunct to maternal clinical information systems in the 
Western Cape Province of South Africa. BMJ Glob Health 
3: e000565. 

120. Med Safety App. WEB-RADR https://web-radr.eu/mobile-
apps/med-safety/.

121. Prakash J, Joshi K, Malik D, Omkar M, Akhilesh S, et al. 
(2019) ADR PvPI” Android mobile app: Report adverse 
drug reaction at any time anywhere in India. Indian J Pharm 
51: 236-242.

122.Seddon JA, Godfrey-Faussett P, Jacobs K, Ebrahim A, 
Hesseling AC, et al. (2012) Hearing loss in patients on 
treatment for drug-resistant tuberculosis. Eur Respir J 40: 
1277-1286. 

123. Reuter A, Furin J (2018) Reducing harm in the treatment 
of multidrug resistant tuberculosis. Lance 392: 797-798.

124. WHO (2017) Safety of medicines: priming resourcelimited 
countries for pharmacovigilance. WHO https://apps.who.
int/iris/handle/10665/330944. 

125. Caplan A, Zink A (2014) Adverse event management in 
mass drug administration for neglected tropical diseases. 
Clin Ther 36: 421-424. 

126.Drugs for Neglected Diseases Initiative (DNDi) (2010) 
Raising the Profile of Neglected Tropical Diseases. DNDi 
https://www.un.org/en/ecosoc/phlntrpy/docs/pecoul%20
text.pdf.

127. Accelerating Work to Overcome the Global Impact of 
Neglected Tropical Diseases. A Roadmap for Implementation. 
WHO https://apps.who.int/iris/ handle/10665/70809.  

128. Barry A, Olsson S, Khaemba C, Joseph K, Tigist D, et al. 
(2021) Comparative Assessment of the Pharmacovigilance 
Systems within the Neglected Tropical Diseases Programs 
in East Africa-Ethiopia, Kenya, Rwanda, and Tanzania. Int 
J Environ Res Public Health 18: 1941. 

129.WHO  (2007) A practical Handbook on the Pharmacovigilance 
of Antimalarial Medicines. WHO https://www.who.int/
medicines/areas/quality_safety/safety_efficacy/handbook_
antimalarialpharmvigilance.pdf.

130. Bassi PU, Osakwe AI, Isah A, Comfort S, Musa K, et al. 



Citation: Charles Ntungwen Fokunang, Estella Achick Tembe-Fokunang, Ashu Michael Agbor, Dobgima John Fonmboh, Banin Andrew Nyuki, et al. (2024) An 
Overview of Pharmacovigilance Practice and Management in Sub-Saharan African Countries. Journal of Clinical Epidemiology & Toxicology. SRC/JCET-162. 
DOI: doi.org/10.47363/JCET/2024(5)137

J Clin Epid Toxic, 2024 Volume 5(1): 17-17

Copyright: ©2024 Charles Fokunang, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided 
the original author and source are credited.

(2013) Safety of Artemisinin-Based Combination Therapies 
in Nigeria: A Cohort Event Monitoring Study. Drug Saf 
36: 747-756. 

131. Dodoo AN, Fogg C, Nartey ET, George OA, William K, 
et al. (2014) Profile of adverse events in patients receiving 
treatment for malaria in urban Ghana: a cohort event 
monitoring study. Drug Saf 37: 433-448. 

132. Ndagije H, Nambasa V, Namagala E, Huldah N, Dan K, et 
al. (2015) Targeted spontaneous reporting of suspected renal 
toxicity in patients undergoing highly active anti-retroviral 
therapy in two public health facilities in Uganda. Drug Saf 
38: 395-408.

133. Salman O, Topf K, Chandler R, Conklin L (2021) Progress 
in Immunization Safety Monitoring - Worldwide, 2010-
2019. MMWR Morb Mortal Wkly Rep 70: 547-551. 

134.Establishment of WHO Collaborating Centre for 
Pharmacovigilance in Public Health Programmes and 
Regulatory Services in Ghaziabad, India. PvPI http://www.
ipc.gov.in/PvPI/about.html.

135. Iessa N, Macolic Sarinic V, Ghazaryan L, Naira R, Asnakech 
A, et al. (2021) Smart Safety Surveillance (3S): Multi-
Country Experience of Implementing the 3S Concepts and 
Principles. Drug Saf 44: 1085-1098. 

136. PAVIA (2020) 1st Meeting of aDSM Causality Assessment 
Committee at KNCV. PhArmacoVIgilance Africa (PAVIA) 
https://pavia project.net/.

137. National Drug Authority. Pharmacovigilance Bulletin. ADR 
Summary July–September 2021. National Drug Authority: 
Kampala, Uganda; 2021. 

138. Baiden R, Oduro A, Halidou T, Margaret G, Ali S, et al. (2015) 
Prospective observational study to evaluate the clinical 
safety of the fixed-dose artemisinin-based combination 
Eurartesim(R) (dihydroartemisinin/piperaquine), in public 
health facilities in Burkina Faso, Mozambique, Ghana, and 
Tanzania. Malar J 14 :160. 

139.Kuemmerle A, Sikalengo G, Vanobberghen F, Robert 
CN, Gideon F, et al. (2021) Recognition and management 
of clinically significant drug-drug interactions between 
antiretrovirals and co-medications in a cohort of people living 
with HIV in rural Tanzania: a prospective questionnaire-
based study. J Antimicrob Chemother 76: 2681-2689. 

140.Lupattelli A, Spigset O, Twigg MJ, Zagorodnikova K, 
Mårdby AC, et al. (2014) Medication use in pregnancy: a 
cross-sectional, multinational web-based study. BMJ Open 
4: e004365. 

141. Eke AC, Olagunju A, Momper J, Martina P, Elaine JA, et al. 
(2021) Optimizing Pharmacology Studies in Pregnant and 
Lactating Women Using Lessons From HIV: A Consensus 
Statement. Clin Pharmacol Ther 110: 36-48. 

142. Walmsley SL, Antela A, Clumeck N, Andrea E, Felix G, 
et al. (2013) Dolutegravir plus abacavir lamivudine for the 
treatment of HIV-1 infection. N Engl J Med 369: 1807-1818. 

143. Kintu K, Malaba TR, Nakibuka J, Christiana P, Angela C, et 
al. (2020) Dolutegravir versus efavirenz in women starting 
HIV therapy in late pregnancy (DolPHIN-2): an open-label, 
randomised controlled trial. Lancet HIV 7: e332- e339. 

144. Waitt C, Orrell C, Walimbwa S, Yashna S, Kenneth K, et 
al. (2019) Safety and pharmacokinetics of dolutegravir in 
pregnant mothers with HIV infection and their neonates: 
A randomised trial (DolPHIN-1 study). PLoS Med 16: 
e1002895. 

145. Mofenson LM, Pozniak AL, Wambui J, Elliot R, Andrea 
C, et al. (2019) Optimizing responses to drug safety signals 
in pregnancy: the example of dolutegravir and neural tube 
defects. J Int AIDS Soc 22: e25352. 

146. Bhoombla N, Preston J, Ainsworth J, Helena B, Mitul 
J, et al. (2020) Pharmacovigilance Reports Received 
from Children and Young People, and Development of 
Information to Aid Future Reporting from this Age Group. 
Paediatr Drugs 22: 335-341. 

147. Morales-Ríos O, Cicero-Oneto C, García-Ruiz C, Dina VG, 
Maribelle HH, et al. (2020) Descriptive study of adverse 
drug reactions in a tertiary care pediatric hospital in México 
from 2014 to 2017. PLoS ONE 15: e0230576. 

148. (2012) Global vaccine safety blueprint. WHO
      .https://apps.who.int/iris/bitstream/handle/10665/70919/

WHO_ IVB_12.07_eng.pdf; sequence=1.
149.McGill COVID19 Vaccine Tracker Team COVID19 vaccine 

tracker. https://covid19.trackvaccines.org/ vaccines/ .


