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ABSTRACT  

 
Background 

Among South Africa‘s (SA‘s) many public health challenges, having the largest 

treatment programmes globally is a significant challenge. The latter requires a robust 

pharmacovigilance (PV) programme. The purpose of this study was to conduct a 

review of the PV landscape in SA to meet the PV challenge of these treatment 

programmes. 

Aims and Objectives 

The aim of this study was to explore the decentralised PV approach to support key 

public health programmes.  The specific objectives were firstly, to trace and reconstruct 

the history of  PV activities to date. Secondly, to benchmark the current PV activities 

through an appropriate baseline assessment. Thirdly, to determine the impact of a PV 

training intervention. And finally, to evaluate the effectiveness of a low cost SA-

specific PV strategy implemented in response to major public health challenges, 

namely HIV/AIDS and tuberculosis, through analysis of the data collected. 

Methodology 

This thesis followed a mixed methods approach including a literature survey, a 

structured questionnaire-based evaluation (baseline and before- and after-training 

assessments) and finally a retrospective review of ADR reports.    

Results 

The study reviewed published and grey literature to reconstruct the evolution of 

pharmacovigilance in SA. Through a baseline assessment in Eastern Cape Province, it 

also demonstrated areas that need strengthening and provided recommendations of 

simple, cost-effective interventions to close these gaps in that province, as well as 

generally in SA.  

Training, a key intervention recommended, was also tested and the study found a 

positive shift in knowledge gained by healthcare professionals (HCPs) from a one-day 

pharmacovigilance training intervention (p<0.002).   Finally, a retrospective analysis of 

ADR data collected was conducted. Among others, this revealed the effectiveness of 

this low cost PV programme in detecting top causative agents, most common ADRs 

and their incidence across gender.  

Conclusions 

This study provided a review of the PV landscape in SA. The findings have the 

potential to inform treatment guidelines. Scaling up the methods used herein has the 
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potential to detect trends that can be acted upon to reduce morbidity and mortality from 

large public health treatment programmes, especially in low-income settings. 
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CHAPTER 1 

1.0 GENERAL INTRODUCTION 

1.1.1 Background 

The burden on communicable and non-communicable diseases, is exacerbated  by the 

burden of the twin diseases of  acquired immune deficiency syndrome (AIDS) and 

tuberculosis (TB), cited as the first and third leading causes of  morbidity and mortality 

in South Africa (SA)
(1)

.  In addition, there is a considerable economic burden that these 

diseases impose
(2)

. It is for this reason that the South African government emphasised 

the need for a comprehensive pharmacovigilance (PV) programme as an integral part of  

its Comprehensive Care, Management and Treatment of Human immunodeficiency 

virus (HIV) and AIDS (CCMT) in 2004
(3)

. A comprehensive PV programme initially 

began with a pilot project in the Mpumalanga province of SA in 2010 and has now 

been rolled out into six provinces
(4)

.  

 

1.1.2 Clinical and Economic Burden of Adverse Drug Reactions 

Adverse drug reactions (ADRs) are significant causes of morbidity and mortality 

globally
(5)

.  Literature suggests that 6% of all hospital admissions can be attributed to 

ADRs
(6,7)

.  A meta-analysis of 39 prospective studies from hospitals in the United 

States of America (USA) reported that ADRs may be the fourth to sixth leading cause 

of death in hospitalised patients, with serious ADRs occurring in 6.7% and fatal ADRs 

in 0.32% of the hospitalised cases
(8,9)

. 

 

ADRs are not only associated with morbidity and/or mortality; they can impose a 

considerable economic burden. They have been associated with a greater length of 

hospital stay which may consequently lead to increased healthcare costs. A study in the 

USA reported 47.4 billion dollars being spent on drug-related admissions
(2)

.   Another 

study estimated that the total costs, including lost income, lost household production, 

disability and healthcare costs, due to preventable ADRs was between 17 billion to 29 

billion United States Dollars (USD). ADRs may also lead to patients defaulting 

treatment, poor adherence and/or loss of confidence in healthcare systems
(7)

. ADRs 
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have a more significant impact on a public health system in low-income countries and 

yet they are preventable
(10)

. In SA, 1 in 12 admissions have been reported to be due to 

ADRs as well as up to 16% deaths
(11), (12)

.  

 

1.1.3 A Brief History of Pharmacovigilance  

Pharmacovigilance (PV) has been defined by the World Health Organisation (WHO) as 

―the science and activities relating to the detection, assessment, understanding and 

prevention of adverse effects or any other drug related problems‖
(13)

.  PV plays a 

crucial role in the study of medicine safety
(14)

.
 

 

In 1957, the thalidomide disaster opened up the issue of drug safety for the public and 

healthcare professionals (HCPs)
(15)

. It brought to the fore, the importance of systematic 

surveillance of medicines for ADRs
(16)

. The thalidomide tragedy led many countries to 

set up observational systems for early detection of potential ADRs associated with 

pharmacotherapy
(17)

. The WHO programme of monitoring of ADRs that began in 1968 

with ten founder members, has now increased to 125 full member countries
(18)

. 

 

In a review of post-marketing withdrawals of medicinal products due  to ADRs, it was 

found that 462 medicinal products were withdrawn from the market between 1953 and 

2013
(19)

. The most common reason for withdrawal was hepatotoxicity. This has serious 

implications for SA that has the burden of the twin diseases of HIV and TB, requiring 

treatment with medicines having a high incidence of hepatotoxicity, and a higher risk 

for patients co-infected with HIV and TB
(20)

. 

 

Both the HIV and TB programmes are national medicine safety concerns and were not 

getting the attention they deserved. In August 2012, a workshop was held among key 

stakeholders (National Department of Health (NDoH), academics and other non-

governmental organisations) in SA to prioritise these concerns
(21)

. The workshop 

identified PV issues facing the HIV and TB programmes to be  key shortcomings and 

suggested that PV should be reviewed in terms of its performance in meeting their 

objectives
(21)

. This gave the impetus needed to strengthen the National Department of 

Health‘s Pharmacovigilance Centre for Public Health Programmes (NPC), which 
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became functional with the appointment of a director for the centre in October 2014. 

The director was tasked to develop a PV programme capable of giving inputs to 

treatment policy decision-making and improved patient care, prioritising HIV and TB. 

Hence, to assist the director in making informed and innovative improvements to the 

programme the undertaking to read for a PhD. 

  

Pharmacovigilance in SA was previously only regulatory. It has now been expanded 

into two complementary units featuring a broad-based, collaborative public health 

programme of research and monitoring of ADRs as well as health worker training on 

the one hand and regulatory PV on the other, (Figure 1). Regulatory PV is performed 

by the Food Control, Pharmaceutical Trade and Product Regulation Authority (FPPR, 

formerly known as the Medicines Regulatory Authority). It is a statutory regulatory 

authority responsible for medicines registration and safety monitoring with a focus on 

pharmaceutical companies. The programmatic component was established to close the 

lacuna around linkage with public health facilities and patients. It falls under the 

NDoH. This combination between the two components created a more comprehensive 

approach as it also included interaction not only between the two components, but other 

key stakeholders such as academia among others. The new structure gives NPC the 

ability to provide feedback to ADR reporters, facilities and provinces in the public 

health sector. 
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Figure 1: Overall PV activity syncing the regulatory and programmatic activities 

 

1.1.4 Reporting of Adverse Drug Reactions (ADRs) 

Simply described, an ADR is an unintended response from taking a medicine
(22)

.  It has 

also been defined as a response to a drug which is noxious and unintended, and which 

occurs at doses normally used in man for the prophylaxis, diagnosis, therapy of disease, 

or for the modification of physiological function 
(23)

.  

 

There are two major systems of reporting in PV. These are passive reporting and active 

surveillance systems. The passive reporting system, also known as spontaneous 

reporting system, remains the most common form of reporting. In this system, there are 

no active measures taken to find ADRs other than encouragement of healthcare 

professionals (HCPs) and others to report the safety concerns
(24)

.  The active 

surveillance system on the other hand, is a dynamic surveillance system that actively 

takes measures and force HCPs to detect and report ADRs
(25)

. 
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Most of the PV systems around the world depend on spontaneous reporting systems to 

collect information about ADRs, where the reports are submitted on a voluntary basis 

from the reporters (HCPs). Thereafter, the information is entered into a database which 

is assessed regularly for signal generation
(26)

.  Spontaneous reporting is considered the 

cheapest and easiest mechanism by which to collect PV data. Unfortunately, a number 

of systematic weaknesses have been documented, the most notable being 

underreporting of ADRs from HCPs and other stakeholders. Although well documented 

in some developed countries, research around underreporting and the quality of reports 

are not well documented in SA.  

 

At a workshop in August 2012, it was established by key stakeholders that in the short-

to-medium term that spontaneous reporting be the approach for public health PV 

programmes. There was also general agreement that active surveillance is a costly and 

labour intensive approach that was not appropriate for the SA context
(21)

. However, like 

other systems globally, SA suffers from ADR under-reporting from all cadres of HCPs.  

 

The number of reports received by the Medicines Control Council (MCC) and NPC 

(currently averaging 50 to 75 reports per million inhabitants per year, since 2010 to 

2014)  is lower than the recommendations of the WHO Program for International Drug 

Monitoring (200 reports per million inhabitants per year)
(27)

. The numbers are steadily 

increasing with the introduction of the decentralised PV programme that has added 

1000 reports or 20 reports per million inhabitants per year in 2016. 

 

At the time this study was conceptualised, there were no studies that mapped the 

evolution of PV in SA giving past, present and possible future perspectives as well as 

suggesting potential interventions that would reduce under-reporting and/or develop 

systems and interventions that speak to SAs current public health challenges. 

 

1.2 Problem Statement 

South Africa has the largest antiretroviral treatment (ART) programme globally as well 

as one of the largest TB programme (including multi/extreme drug resistant (M/XDR) 
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TB).  Apart from the TB and HIV/AIDS, there are other rapidly expanding programmes 

such as the expanded programme for immunisation, national pregnancy exposure 

registry and birth defect surveillance and the use of long term contraceptives such as 

subdermal (etonogestrel) implant in family planning. Successful treatment interventions 

of these programmes are seriously threatened by ADRs which may result in treatment 

defaulting and serious downstream threats such as multidrug resistance. It is therefore 

imperative that a critical assessment of the current PV activities in SA is conducted 

from a national perspective. This is the first time in SA that a national review is being 

conducted. 

 

Increased PV activities in SA have the potential of decreasing medicine related 

problems (MRPs) and can positively impact on the country‘s economy by reduced 

hospitalisations, reduced expenditure on expensive regimen switches and/or other 

treatment programmes
(27)

. It can reduce work opportunity cost lost directly through 

decreased morbidity and mortality as well as increased quality of life and economic 

productivity. 

 

South Africa uses PV as the primary method to collect information about ADR 

occurrences in its treatment programmes. The effectiveness and success of this PV 

system depends highly on the participation of all HCPs and it also relies upon the 

degree of co-operation and communication between these professions.  

 

 

As in most of the PV system around the world, SA‘s PV also suffers from the problem 

of ADR under-reporting. ADRs reports from Africa only account  for less than one 

percent of the global ADR reports, with SA providing the largest number of these 

reports
(28)

. These reports also differ from the rest of the world with regards to the type 

of medicines reported
(28)

. 

 

1.4 Aim 

The aim of this study was to explore the decentralised pharmacovigilance (PV) 

approach to support key public health programmes in SA.   
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1.5 Specific objectives 

The specific objectives of this research were four-fold as follows: 

 To trace and reconstruct the history of PV activities to date. 

 To benchmark current PV activities through an appropriate baseline assessment. 

 To determine the impact of a  PV training intervention. 

 To evaluate the effectiveness of a low cost SA-specific PV strategy 

implemented in response to the major public health challenges, namely 

HIV/AIDS and tuberculosis, through analysis of the data collected. 

 

1.6 Significance of the Study 

1) This study may provide healthcare policy makers and planners with information on 

the current ADR reporting status among healthcare professionals in SA. 

2) It will provide information that can be used for future evaluation or reconstruction of 

public health PV. 

3) The study is the first of its kind in SA that will evaluate the factors that could 

possibly affect ADRs reporting among HCPs. It will provide support mechanisms and 

feedback linkages with the formation of mini PV centre and ongoing professional 

development in its various phases of training. 

4) It will provide suggestions to improve reporting by health professionals. 

 

The study provides the NDoH and other stakeholders with knowledge about the current 

situation of ADRs reporting and thus enabling them to discuss the suitable 

methodology to improve reporting processes. It will determine the actual interventions 

required in improving ADRs reporting through verifying the possible factors leading to 

underreporting in SA. Information about ADR reporting such as knowledge, awareness 

and practice and barriers have to be assessed and the needs associated with these factors 

have to be identified. This will provide valuable data on the issues of PV and ADRs 

reporting which may be utilised to improve and further evolve the PV system. 
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1.7 Conflict of Interest 

In order to avoid conflict of interest, the hats of the researcher and director of the 

National PV Centre were separated by ensuring no interference with interpretation of 

the results as obtained. Furthermore, the authorships and/or field work included other 

role players and collaborators (including those external to the NDoH PV Centre). The 

data collected, as well as interpretation thereof, involved other role players and this is in 

itself is a safeguard preserving the integrity of the research. 

 

1.8 Overview of the Thesis 

This thesis is composed of six chapters, including this chapter, and each chapter stands 

as a separate chapter: 

 

Chapter 1: This chapter is the introductory chapter that provides an overview of the 

research presenting the general flow of the whole research project and organisation of 

the thesis. Furthermore, it outlines briefly the rationale, aims and objectives of the 

study and the possible impact of the research. 

 

Chapter 2: (Published work) 

Presented in the format requested by the journal. 

A paper entitled ―Perspectives on the Emergence of Pharmacovigilance in Public 

Health Programmes in South Africa‖ has been published in the Journal of 

Pharmaceutical Medicine.  

 

This article provides past, current and future perspectives of PV in SA‘s public health 

programmes. It discussed events that led SA to reconceptualise it‘s PV system in 

treatment programmes.  It discussed the decentralised approach to PV that seeks to 

improve the quality of patient care at the point of care. 
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Chapter 3: (Published work) 

Presented in the format requested by the journal. 

The manuscript accepted for publication is entitled ―A Cross Sectional Mixed-Method 

Baseline Assessment of Pharmacovigilance Systems, Processes and Challenges Faced 

by Healthcare Professions in Three South African Districts Prior to Pharmacovigilance 

Training and Programme Roll-Out‖ in PULA: Botswana Journal of African Studies.  

 

This baseline assessment was conducted in order to document the knowledge, 

awareness and practice of PV systems among public healthcare professionals (HCPs) to 

understand the strategies required for roll-out of a PV programme. The baseline 

assessment indicated the need for an appropriate training intervention of all relevant 

HCPs to bridge the shortfalls identified and ensure a successful implementation of the 

decentralised programme. 

 

Chapter 4: (Manuscript Submitted and under review) 

Presented in the format requested by the journal. 

The manuscript is currently under review entitled ―A Positive Response Shift in the 

Evaluation of a One-day Pharmacovigilance Training of Healthcare Professionals‖ has 

been submitted to The International Journal of Risk & Safety of Medicine.  

 

This article aimed to identify gaps and evaluate the impact of a one-day 

pharmacovigilance training of healthcare professionals in SA. It found an increase in 

healthcare professionals‘ knowledge regarding pharmacovigilance after the training. 

However, despite this increment, it is clear that certain aspects of the overall training 

need to be re-emphasised to have an even greater impact. 

 

Chapter 5: (Manuscript Submitted and under review) 

Presented in the format requested by the journal. 

The manuscript is currently under review entitled ―Descriptive Analysis of ADRs from 

the National Department of Health‘s Pharmacovigilance Centre for Public Health 

Programmes in South Africa‖ has been submitted to Journal of the International AIDS 

Society. 



10 
 

 

The paper describes analysis of post-training data collected from the programme. It 

found areas where the PV programme needs to be strengthened as well as the successes 

the programme has achieved.  It also detected the top causative agents causing safety 

issues in the HIV and TB programmes, the most common ADRs, as well as the 

difference in rate of ADRs experienced by males and females.  

 

This pharmacovigilance programme was found to have the potential to extract 

important data that may inform HIV and TB programme treatment guidelines, identify 

trends and generate hypotheses to be further investigated.  

 

Chapter 6: Conclusion: This chapter describes the general conclusions drawn from the 

various findings in this study, identifies possible study limitations and highlights 

recommendations for future work. 
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Introductory Notes to Manuscript One /Chapter Two 

 

―Perspectives on the emergence of pharmacovigilance in public health programmes in 

South Africa" provides a systematic review of the literature in the field of 

pharmacovigilance relevant to the South African context.  It outlines the evolution of 

pharmacovigilance in public health programmes in South Africa, and offers a 

perspective on its future.  

 

The review includes relevant aspects of the history and status of pharmacovigilance in 

the public health sector in South Africa. These include information from minutes of 

committee meetings, emails, structural plans and proposals submitted at various stages 

of its evolution. 

 

Furthermore, it provides guidance to the developing and strengthening of a 

decentralised pharmacovigilance centre. A process that uses current public health 

structures to capacitate healthcare professionals (HCPs) to detect, assess and prevent 

adverse drug reactions (ADRs). HCPs also benefit by increasing their knowledge and 

receiving feedback from their monthly meetings to discuss ADRs emanating from their 

practices the ground level. At a national level the National Department of Health‘s 

Pharmacovigilance Centre for Public Health Programmes (NPC) has implemented a 

process of continual training and retraining with feedback to the reporters. 

 

The author is also the director of the NPC. In order to prevent the article being 

presented from a departmental point of view or conclusions not consistent with the 

department‘s policies being ameliorated, each aspect of this article was closely 

managed. Each stage of the paper process up to the publication stage; study design, 

implementation, analysis, interpretation, conclusion and publication was not allowed to 

proceed until consensus was reached by the supervisor. 
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Document Linking Chapter 2/ Manuscript 1 to Chapter 3/ Manuscript 2 

 

Chapter two (2) presented ―Perspectives on the Emergence of Pharmacovigilance in 

Public Health Programmes in South Africa,‖ published in the Journal of 

Pharmaceutical Medicine. 

 

This chapter traced the past, current and future perspectives of pharmacovigilance (PV) 

in South Africa‘s (SA‘s) public health programmes.   It discussed events that led to 

SA‘s current PV system. This study was a review of the literature based on published 

and grey literature from a national perspective. Consequently, another study in a form 

of a baseline PV assessment from a district perspective was designed to benchmark PV 

activities. 

 

Chapter three (3), published in the PULA: Botswana Journal of African Studies and 

herein presented in the format requested by the journal, was a study entitled ―A Cross 

Sectional Mixed-Method Baseline Assessment of Pharmacovigilance Systems, 

Processes and Challenges Faced by Healthcare Professions in Three South African 

Districts Prior to Pharmacovigilance Training and Programme Roll-Out‖. This baseline 

assessment was conducted in order to document the knowledge, awareness and practice 

of PV systems among public healthcare professionals (HCPs) to understand the 

strategies required for roll-out of a PV programme. The baseline assessment indicated 

the need for an appropriate training intervention of HCPs to bridge the shortfalls 

identified and to ensure a successful implementation of the decentralised programme. 
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CHAPTER 3 

 

Understanding of pharmacovigilance systems, processes and 

challenges faced by healthcare professionals in three Eastern Cape 

districts  
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4
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Abstract 

This baseline assessment was conducted in order to document the knowledge, 

awareness and practice of pharmacovigilance systems among public healthcare 

professionals (HCPs) in the Eastern Cape (EC) Province of South Africa, as a key to 

understanding the strategies required for the roll-out of a pharmacovigilance 

programme. A semi-structured, researcher-administered questionnaire was used to 

interview seven key informants and 53 HCPs. Informal conversations and observations 

were also conducted with various other HCPs to supplement the collected information. 

Findings from this baseline assessment revealed limited knowledge, awareness and 

practice around pharmacovigilance systems and processes among HCPs and key 

informants. They further highlighted gaps that can inform planning for training in the 

province. In conclusion, the baseline assessment found gaps that indicate the need for 

an appropriate training intervention of all relevant HCPs impacted by the roll-out of 

the decentralised pharmacovigilance programme in order to ensure the successful 

implementation of the programme in the EC Province of South Africa.  

 

Key words: decentralised pharmacovigilance, ADRs, Eastern Cape, pharmacovigilance 

systems and processes. 
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Introduction 

In addition to their benefits, medicines may cause harm in the form of Adverse Drug 

Reactions (ADRs). An ADR is defined as a response to a drug which is noxious and 

unintended and occurs at doses normally used in man for prophylaxis, diagnosis or 

therapy of disease or the modification of physiological function (WHO, 2002). ADRs 

are major problems and leading causes of mortality and morbidity globally (Lazarou et 

al, 1998; Classen et al, 1997; Mouton et al, 2015; Mouton et al, 2016). 

 

Pharmacovigilance is defined as ―the science and activities relating to the detection, 

evaluation, understanding, and prevention of adverse reactions to medicines or any 

other medicine-related problems‖. Its implementation is crucial in minimising the harm 

that may result from medicines (WHO, 2002). This is particularly important in South 

Africa, which has the largest antiretroviral therapy (ART) programme globally, one of 

the highest TB burdens, a multi-ethnic population as well as a high rate of use of herbal 

and complementary medicines.  

 

The National Pharmacovigilance Centre for Public Health Programmes (NPC) was 

established by the South African National Department of Health in 2004. Through its 

work, it identified the lack of correct knowledge, right attitudes and perception of HCPs 

toward pharmacovigilance as a bottle-neck to the establishment of a robust 

pharmacovigilance programme. In order to document this, the NPC conducted this 

baseline study whose main aim was to obtain a snap-shot of pharmacovigilance 

systems, processes and activities in the Eastern Cape Province in order to inform 

interventions. The Eastern Cape Province, in particular, its districts of Amathole, Chris 

Hani, and Alfred Nzo, were chosen because the national pharmacovigilance programme 

had not been rolled out in these areas. 

 

Methods and materials  

This was a study based on a researcher-administered questionnaire as well as inevitable 

informal conversations and observations with various other HCPs during this process. 

Participants included key informants from provincial and district levels of 

administration as well as HCPs from healthcare facilities and the same tool was utilized 

to guide the interviews. Purposive sampling was used to identify the key informants 

while convenience sampling was used to enroll HCPs into the study. The HCPs were 

chosen from three randomly selected healthcare facilities within each district so that 

participants came from a hospital, a community health centre (CHC) and a primary 

healthcare (PHC). The survey was conducted over four days from the 20
th

 July to the 

23
rd

 July 2015 in the three districts, Amathole, Chris Hani and Alfred Nzo. The sample 

included medical doctors, pharmacists, pharmacy assistants and professional nurses. In 

total, seven key informants and 53 HCPs were enrolled in the study. Data were 

collected using a researcher-administered, semi-structured, tablet-based questionnaire. 

Prior to administration, the tool and tablets were pretested and piloted in order to 

identify questions that don‘t make sense to participants, or problems with the tools. 

Two field workers, an adult male and an adult female, administered the questionnaires 

to respondents who consented to participate after being briefed about the study‘s 

objectives. A boardroom or an empty office was used to conduct the interview 

privately. A tablet pre-loaded with the questions was used; respondents were first 
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shown how to use it; then they were requested to punch in their answers to questions as 

they popped up. All interviews took place during working hours. The data captured 

from the tablet were synchronised directly with an online electronic database; hence, 

the dataset so constituted was exported to Microsoft Excel for analysis of socio-

demographic characteristics and professional categories. 

 

Ethics approval for the study was obtained from the Human Sciences Research Council 

Ethics Committee(Reference Number REC 1/19/11/14 dated 29 Jan 2015) and 

permission to use data was obtained from the National Department of Health.  

 

Results 

Findings from healthcare professional interviews 

All the HCPs in the district were invited to participate, but only 53 participated. Of 

these, 18 (34.0%) were from Alfred Nzo, 11 (20.8%) from Amathole, and 24 (45.3%) 

from Chris Hani as shown in Table 1. 

 

Socio-demographic characteristics 

 
Table 1: Gender characteristics of HCPs  

Gender 
Total N=53  Alfred Nzo N=18  Amathole N=11  Chris Hani N=24  

N (%) N (%) N (%) N (%) 

Male  14 (26.4) 3 (16.7) 4 (36.4) 7 (29.2) 

Female 39 (73.6) 15 (83.3) 7 (63.6) 17 (70.8) 

 

Overall, the majority of participants were in the 50-59 age category. However, there 

were some differences in that in Chris Hani District, most of the participants were aged 

30 to 59 years old; whilst in Amathole, young adults of 18-29 years old and those 50-59 

years old were in equal numbers as shown in Table 2. 

 

Table 2: Age distribution of respondents 
Age categories 

(years) 

Total N=53  Alfred Nzo N=18  Amathole N=11  Chris Hani N=24  

N (%) N (%) N (%) N (%) 

18 – 29  11 (20.8) 3 (16.7) 4 (36.4) 4 (16.7) 

30 – 39  12 (22.6) 3 (16.7) 2 (18.2) 7 (29.2) 

40 – 49  9 (17.0) 2 (11.1) 1 (9.1) 6 (25.0) 

50 – 59  20 (37.7) 10 (55.6) 4 (36.4) 6 (25.0) 

60+ 1 (1.9) 0 (0.0) 0 (0.0) 1 (4.2) 

 

Professional categories of respondents and types of facilities 

The majority of respondents were nurses followed by medical doctors and pharmacists; 

though, in Chris Hani District, 25% of respondents were pharmacy assistants as 

reported in Table 3. 
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Table 3: Professional categories of respondents 

 

Categories 

Total (N=53) Alfred Nzo (N=18) Amathole (N=11) Chris Hani (N=24) 

N (%) N (%) N (%) N (%) 

Doctor 15 (28.3) 5 (27.8) 4 (36.4) 6 (25.0) 

Nurse 24 (45.3) 9 (50.0) 5 (45.5) 10 (41.7) 

Pharmacist 9 (17.0) 2 (11.1) 1 (9.1) 2 (8.3) 

Pharmacy assistant 5 (9.4) 2 (11.1) 1 (9.1) 6 (25.0) 

 

By type of health facility, the majority of respondents were based in hospitals, while 

others worked at primary health clinics and community health centres (Table 4). 

 

Table 4: Respondents by facility type 

Facility type 
Total (N=53) Alfred Nzo (N=18) Amathole (N=11) Chris Hani (N=24) 

N (%) N (%) N (%) N (%) 

Community Health Clinic 15 (28.3) 4 (22.2) 4 (22.2) 7 (29.2) 

Primary Health Care 8 (15.1) 12 (66.7) 6 (54.6) 12 (50.0) 

Hospital 30 (56.6) 2 (11.1) 1 (9.1) 5 (20.8) 

 

Knowledge and understanding of ADRs 

For purposes of these results, ―knowledge‖ refers to information or awareness gained 

through experience; whereas ―understanding” is deeper as it comes from 

identification or realising the importance  and/or interpretation or view of 

pharmacovigilance.When asked to identify terms related to ADRs, overall 35 (66.0%) 

stated that it ‗is a patient response to a drug‘. Others referred to an ADR as ‗unintended 

effect‘, or ‗unexpected effect‘ or as a ‗noxious or negative effect‘ as reported in the 

figure below.  

 

 
Figure 1: Summary of responses from districts on HCP understanding of the term ADR 

 

Furthermore, approximately 45% of the respondents from each district were aware of 

the availability of an ADR protocol (Figure 2).  
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Figure 2: Awareness on the availability of a protocol for ADR reporting in the selected 

three districts of the Eastern Cape Province 
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Commonly observed ADR conditions in the province  

 

Table 5: Commonly reported ADRs 

 

The most common ADRs cited were Stevens-Johnson syndrome, back pain, fat 

redistribution, dizziness and peripheral neuropathy. In total, 28 ADRs were cited (Table 

5). 

 

Post-ADR protocol for patient Care 

A higher percentage of the respondents from Amathole district, as compared with the 

other two, were not aware of the availability and existence of a post-ADR patient care 

protocol (Figure 3). 

 

Symptoms 

Total (N=53) Alfred Nzo (n=18) Amathole (N=11) Chris Hani (N=24) 

Number of respondents that observed the symptoms 

N (%) N (%) N (%) N (%) 

Stevens Johnson Syndrome 29 (54.7) 7 (38.9) 10 (90.1) 12 (50.0) 

Back pain 18 (34.0) 5 (27.8) 4 (36.4) 9 (37.5) 

Fat redistribution 18 (34.0) 6 (33.3) 5 (45.5) 7 (29.2) 

Dizziness 17 (32.1) 7 (38.9) 1 (9.1) 9 (37.5) 

Pain/tingling/numbness 17 (32.1) 3 (16.7) 5 (45.5) 9 (37.5) 

Unusual bleeding 14 (26.4) 3 (16.7) 2 (18.2) 9 (37.5) 

Anaemia 12 (22.6) 3 (16.7) 2 (18.2) 7 (29.2) 

Headache 11 (20.8) 3 (16.7) 3 (27.3) 5 (20.8) 

Insomnia 11 (20.8) 3 (16.7) 3 (27.3) 5 (20.8) 

Enlarged breasts 10 (18.9) 4 (22.2) 1 (9.1) 5 (20.8) 

Fatigue 10 (18.9) 2 (11.1) 4 (36.4) 4 (16.7) 

Fever 10 (18.9) 3 (16.7) 3 (27.3) 5 (20.8) 

Heartburn 10 (18.9) 4 (22.2) 0 (0.0) 6 (25.0) 

Nausea 10 (18.9) 1 (5.6) 4 (36.4) 5 (20.8) 

Appetite loss 10 (18.8) 3 (16.7) 4 (36.4) 3 (12.5) 

Abdominal pain 9 (17.0) 3 (16.7) 2 (18.2) 4 (16.7) 

Diarrhoea 9 (17.0) 3 (16.7) 0 (0.0) 6 (25.0) 

Renal failure 9 (17.0) 4 (22.2) 2 (18.2) 3 (12.5) 

Jaundice 8 (15.1) 2 (11.1) 3 (27.3) 3 (12.5) 

Vomiting 8 (15.1) 3 (16.7) 3 (27.3) 2 (8.3) 

Difficulty breathing 7 (13.2) 3 (16.7) 0 (0.0) 4 (16.7) 

Constipation 4 (7.6) 2 (11.1) 1 (9.1) 1 (4.2) 

Rash 4 (7.6) 2 (11.1) 1 (9.1) 1 (4.2) 

Persistent muscle pain 4 (7.5) 2 (11.1) 1 (9.1) 1 (4.2) 

Chills 3 (5.7) 0 (0.0) 2 (18.2) 0 (0.0) 

Depression 3 (5.7) 1 (5.6) 0 (0.0) 6 (25.0) 

Cough 1 (1.9) 0 (0.0) 1 (9.1) 0 (0.0) 

Loss of libido 1 (1.9) 0 (0.0) 1 (9.1) 0 (0.0) 
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Figure 3: Awareness, by district, of the availability of a protocol for patient care following 

the report of a suspected or confirmed ADR. 

 

Pharmacovigilance programme 

Between 27% and 34% of participants reported a formal pharmacovigilance 

programme at their facility (Figure 4). The remaining participants either reported no 

existence of a formal programme (average 37.7%) or that they had no knowledge of 

any formal programme (average 30.2%). 

 

 
Figure 4: Responses on the availability of formal pharmacovigilance programme 

 

Pharmacovigilance training needs 

When asked about specific training needs in pharmacovigilance, it is noteworthy that 

no respondent mentioned the need to be trained in the detection and reporting of ADRs 
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Table 6: Training needs to improve ADR reporting 

 
 

As shown in Table 6, more than half of respondents stated that they needed to be 

trained. This training included topics such as regulations about ADR reporting, risk 

communication and management, ADRs alerting conditions (premonitions), 

understanding of serious ADRs and how to counsel patients about ADRs experienced.  

 

 

ADR Reporting  

The majority of respondents (N=49, 92.5%) stated that ADRs are reported. Among 

them, 39 (73.6%) indicated that observed ADRs were only reported internally within 

their facilities; nine (17.0%) stated that ADRs are reported both internally and to 

external agencies; and one (1.9%) stated that reporting was done to external agencies 

only. In this group, the frequency of reporting as described as follows: 20 (41.7%) 

always, 6 (12.5%) usually, 13 (27.1%) sometimes, and 9 (18.8%) rarely. It is noted that 

while four (7.6%) persons did not report any identified ADRs at all. 

 

Factors influencing ADR reporting  

When asked about factors that facilitated reporting, the most cited reason for reporting 

an ADR was the level of seriousness (17, 32%) followed by the HCP‘s obligation to 

report (16, 30.2%) as reported below (Table 7). 

 

 

 

 

 

 

 

 

 

 

 

Training area n %

ADR reporting regulations in South Africa 39 73,6

Effective communication and risk management in pharmacovigilance 35 66,0

ADR Alerting Conditions 31 58,5

Understanding common serious ADRs to ART 28 52,8

Counseling patients to address side effects of ART 27 50,9

Causality Assessment in pharmacovigilance 19 35,8

Adherence to ART 19 35,8

Decentralised pharmacovigilance for Public  Health 18 34,0

ADR Detection and Reporting by healthcare professionals 0 0,0
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Table 7: Factors influencing ADR reporting 

 
 

 
Findings from key informants 
Due to the unpredicted unavailability of some personnel, out of the 15 planned key 

informant interviews, only seven took place. These were as follows: 2 in Alfred Nzo, 3 

in Amathole and 2 in Chris Hani. These key informants were provincial and district 

mid- to senior-level managers. They were asked questions on issues such as the 

existence of ADR reporting protocols, data flow systems and usefulness of ADR data, 

the perceived reporting culture among HCPs, the burden of care on the health system 

due to ADRs, likely pharmacovigilance training needs for HCPs and finally, possible 

approaches for managing ADR patient outcomes. 

 

It is interesting to note that the key informants confirmed the existence of protocols for 

ADR reporting in their districts or the province, but acknowledged underreporting by 

HCPs.  They also acknowledged the disadvantage to the health system of not knowing 

the true burden of morbidity due to ADRs in the absence of valid data. When probed 

further about underreporting of ADRs, they cited negative attitudes and unavailability 

of time as completing forms was time-consuming. They also cited lack of feedback on 

reports submitted. Other reasons cited were collated as follows: 

 Limited HCP knowledge about ADRs  

 Reluctance to report for fear of negative consequences on reporter 

 Infrequency of the observed incidence of ADRs 

 Transport challenges making it difficult to deliver and collect completed forms 

from CHC/PHC 

 Unavailability of reporting forms at clinics 

 Competing healthcare priorities 

 Overwhelmed clinical staff due to high patient numbers 

 The general lack of awareness of ADR reporting by clinicians 

 No culture of reporting 

 No legal requirement for HCPs to report 

 

Factors mentioned

N % N % N % N %

The intensity and severity of patient symptoms 17 32,1 3 16,7 4 36,4 10 41,7

My responsibility/obligation to do so as a health worker professional 16 30,2 6 33,3 2 18,2 8 33,3

My confidence in the suspected diagnosis 12 22,6 5 27,8 3 27,3 4 16,7

My position  in my organization 11 20,8 1 5,6 2 18,2 8 33,3

Availability of ADR forms 10 18,9 4 22,2 2 18,2 4 16,7

Familiarity with the process for reporting suspected ADRs internally. 10 18,9 3 16,7 1 9,1 6 25,0

The availability of time to make a report 6 11,3 1 5,6 1 9,1 4 16,7

Unstated 2 3,8 0 0,0 1 9,1 1 4,2

Total (N=53) Alfred Nzo (N=18) Amathole (N=11) Chris Hani (N=24)
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Discussion 

A baseline assessment is a key tool in the preparatory stages preceding the 

implementation of a new programme. It enables gathering information for planning and 

strategising a proposed intervention(s). The results of this assessment have revealed 

several challenges to the successful introduction of the decentralised 

pharmacovigilance programme in the Eastern Cape Province and highlighted key issues 

needing attention. 

 

Knowledge and understanding of ADRs  

Although the majority of HCPs had some knowledge of terms applicable to the 

description of an ADR, this knowledge varied from district to district with the gap in 

positive knowledge about ADRs being greatest between the Chris Hani and the 

Amathole respondents. This finding concurs with what was reported in a study from 

KwaZulu-Natal (Nlooto and Sartorious, 2015). However, since respondents from all 

districts failed to consistently choose the best descriptive terms for ADRs, the results 

clearly show that upgrading and standardising knowledge and understanding of ADRs 

by HCPs in this province must be prioritised.  

 

A similar study investigating HCP knowledge, experience and challenges of reporting 

ADRs also revealed that scanty reporting was a result of poor knowledge and limited 

experiences of HCPs (Parrella et al., 2013)
. 

This approach is therefore expected to 

produce a positive change in ADR reporting by HCPs and optimise the introduction of 

the decentralised pharmacovigilance programme. 

 

Commonly reported ADRs 

The most commonly encountered ADRs were Stevens Johnsons Syndrome, peripheral 

neuropathy, fat redistribution and back pain, all consistent with the drugs commonly 

used in the national ART programme. Despite the opinion of some key informants that 

the lack of reporting is a consequence of the HCPs‘ lack of knowledge about ADRs, 

this finding highlights the existence of a good level of knowledge about common ADRs 

to ART (Nlooto and Sartorius, 2015). It also suggests that one approach to improving 

reporting would be to build upon their existing knowledge and increase HCPs 

confidence in reporting with supplementary knowledge about assessing, understanding 

and managing a wider range of ADRs.  

 

Training of health professionals  

Findings in this study are consistent with previous reports about the importance of 

continued training of HCPs in South Africa (Letlape et al, 2014). They suggest that in-

service training is crucial for HCPs. This is particularly important for the decentralised 

pharmacovigilance programme as evidenced by the findings of this survey. Other 

studies have likewise accentuated the importance of strengthening the HCP‘s 

knowledge and understanding of the processes of identification and reporting of ADRs 

at facility levels (Anderson et al, 2011; Parrella et al, 2013). 
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Pharmacovigilance programmes and ADR reporting systems 

A greater proportion of HCPs across the districts were not aware of either the 

availability of an ADR protocol for patient care following reporting of an ADR or a 

pharmacovigilance programme at their facility. This lack of awareness and lack of 

shared pharmacovigilance information potentially compromises the quality of patient 

care. In order to cultivate a robust pharmacovigilance programme, it is imperative that 

information on pharmacovigilance systems, processes and guidelines in districts and 

provinces are clearly communicated to HCPs (WHO, 2004; Malangu, 2014). 

 

Further, the value of the system must be continuously reiterated through feedback to 

HCPs on ADR trends and updates in ADR management strategies (Mehta et al, 2014). 

The findings from key informant interviews highlighted the commonality of the 

negative HCP attitude to identifying and reporting ADRs across the districts despite the 

presence of some system for reporting. The findings provide a context for 

understanding the responses of the HCPs and structuring the proposed intervention to 

complement provincial and district-level strategies and objectives (Van Grootheest and 

De Jong-van den Berg, 2005). 

 

Monitoring the number of ADR reports in any treatment programme is a key outcome 

useful in evaluating the implementation success of a pharmacovigilance programme. 

The many reported challenges to ADR reporting by HCPs draw attention to specific 

activities and interventions that can be resolved through targeted training and the 

creation of clear and reporting protocols and paradigms (Jacob et al, 2013; Zhang et al, 

2014). However, this baseline study has identified specific areas for intervention that 

should facilitate a smooth introduction of the new pharmacovigilance programme with 

the HCPs of the Eastern Cape. 

 

 

Limitations of the Study 

This baseline survey had several limitations. The cadre and number of participants 

could not be obtained as envisaged on account of challenges encountered at district 

level as there are many vacancies and even when available, they were unable to 

participate in the study due to other commitments. Furthermore, the sample size was 

small and thus not representative of all HCPs in the province. Additionally, the limited 

timeframe for the exercise to be completed meant that there was no alternative day to 

re-visit the field for additional interviews (Yin, 2013). However, the findings have 

provided insights of what ought to be considered in planning and implementing a 

pharmacovigilance system in the province. Finally, the scope of this particular analysis 

was quantitative excluding qualitative data obtained using the tool as well as that 

obtained through informal conversations.  

 

Conclusion 

This baseline assessment study has provided information for development of a training 

intervention in the Eastern Cape Province. It has offered a snap-shot of the knowledge, 

awareness and practice of pharmacovigilance in the target districts. The findings of this 

study, will inform the national programmatic pharmacovigilance efforts. They 

contribute meaningfully to the ability of the National Department of Health to develop 
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an appropriate training intervention for the decentralised pharmacovigilance 

programme provincially.  
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Document Linking Chapter 3/ Manuscript 2 to Chapter 4/ Manuscript 3 

 

After conducting ―A Cross Sectional Mixed-Method Baseline Assessment of 

Pharmacovigilance Systems, Processes and Challenges Faced by Healthcare 

Professions in Three South African Districts Prior to Pharmacovigilance Training and 

Programme Roll-Out‖ presented in Chapter three, the researcher then proceeded to 

design and conduct an intervention. The latter was in the form of a one-day didactic 

training. 

 

Herein therefore, Chapter 4 presents a study entitled ―Investigation of the Effect of a 

One-day Pharmacovigilance Training of Healthcare Professionals‖ This study aimed to 

measure the impact of this one-day training as a response to the findings presented in 

Chapter 3. 

 

It found an increase in healthcare professionals‘ knowledge regarding 

pharmacovigilance after the training. However, despite this increment, it is clear that 

certain aspects of the overall training need to be re-emphasised to have an even greater 

impact. 
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Abstract 

Introduction 

A key objective of the decentralised pharmacovigilance programme is to increase the 

knowledge of in-service Healthcare Professionals on pharmacovigilance to enable them 

to develop a habit and practice of reporting adverse drug reactions. It is imperative to 

evaluate the impact of the training offered, as it is a key component of the national 

decentralised pharmacovigilance programme. 

Objectives: The aim of this study was to evaluate the impact of a one-day decentralised 

pharmacovigilance programme training of healthcare professionals on 

pharmacovigilance in South Africa. 

Methods: Self-administered structured, pre- and post-training questionnaires were 

retrospectively reviewed.  

Results: The healthcare professionals‘ knowledge regarding pharmacovigilance in 

South Africa significantly increased after the one-day training intervention (P < 0.002). 

There was an increase in the number of correct answers to every question, albeit to 

varying degrees. However, despite this incremental increase, it is clear that various 

aspects of the overall training need to be re-emphasised to have an even greater impact. 

mailto:mukesh.dheda@gmail.com
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Conclusion 

There is a strong indication of a positive shift in knowledge gained albeit to varying 

degrees. 

 

Introduction 

Pharmacovigilance (PV) is the science and activities related to the detection, 

assessment, understanding, and prevention of adverse drug reactions (ADRs) or any 

other drug-related problem.
(1)

 The National Department of Health‘s (NDoH‘s) 

Pharmacovigilance Centre for Public Health Programmes (NPC) in South Africa 

established in 2004 embarked on a programme to decentralised PV in 2010.  Currently, 

the focus of this programme is on the management of ADRs in public health 

programmes such as HIV and TB. To date, 2919 healthcare professionals (HCPs) were 

trained in seven of South Africa‘s nine provinces
(2)

. These include 169 physicians, 618 

pharmacists, 1317 Nurses and 798 allied healthcare professionals. 

Spontaneous reporting by HCPs has been shown to play an important role in 

identifying drug safety issues
(3)

.  However, underreporting of ADRs has been a real and 

persistent problem for PV programmes. In order to improve the reporting rate, it is 

important to educate the HCPs about PV approaches, its tools and its impact on both 

the cost and quality of patient care. Ideally, the most appropriate time to train HCPs 

would be during the undergraduate training. In the South African context, PV has not 

been a very strong component of undergraduate training, or if it exists, it remains 

largely undocumented
(4)

. 

Given the background of insufficient PV training of undergraduates, the in-service 

training of HCPs as part of the decentralised PV programme is a very positive 

development. A key objective of the decentralised PV programme is to increase the 

knowledge of in-service HCPs on PV and ADRs and to enable them to develop a habit 

and practice of reporting spontaneously. As this in-service training is a key component 
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of the NDoH decentralised PV programme, it is imperative that the impact of the 

training is evaluated. 

The aim of this investigation was to assess the impact of a one-day PV training 

provided during the roll-out of the PV programme.  

METHODS 

Design 

This is a descriptive before and after study    

Study Setting 

The setting for this study is in South African public health facilities, specifically in 

Pixley ka Seme and Namaqualand districts of Northern Cape Province, where PV 

training was conducted between February and March 2015. All healthcare professionals 

in the two districts were invited to attend the training through a memorandum from the 

Provincial Head of Department. In particular, the training was aimed at HCPs without 

previous pharmacovigilance training. The training is expected to contribute to 

professional development and increase in PV knowledge of the participants. 

Participants  are then expected to apply this to their practice and also to cascade the 

knowledge gained to other HCPs in their facilities who could not attend the training. 

Training Intervention 

One-day didactic training sessions, delivered by NPC staff, were held to introduce the 

theory and practice of PV together with the various systems and processes involved in 

PV practice in South Africa. NPC organised the training. Four hours of theory, 

interspersed with four hours of discussion and ADR reporting practice, was given to 

groups of between 30 and 50 participants. The participants were made up of a 

heterogeneous assortment of doctors, nurses and pharmacists but also included a few 

social workers and laboratory technicians.  

Sample Size Determination and Sampling Technique 
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As the study population was small, all the participants that came for training were 

surveyed. 

Data Collection Instrument 

To compare the knowledge levels before and after training, a peer-reviewed, structured, 

self-administered questionnaire was developed for use as a pre-test/post-test tool. Prior 

to administration, the tool and tablets were pretested and piloted with three staff 

members at the NDoH in order to identify questions that didn‘t make sense to 

participants, or identify problems with the tool and/or tablet. 

The objective of this investigation was to measure the impact of the training. The tool 

had sixteen items and used both open and closed questions. This study used twelve 

relevant quantitative questions (questions 2 to 13) that related directly to the aims of the 

study.  

Data Analysis 

All collected data were captured in Microsoft Excel (Microsoft Corp, Redmont, WA, 

USA) and exported to STATA 13 (StataCorp. 2013. Stata Statistical Software: Release 

13. College Station, TX: StataCorp LP) for the statistical analysis. The numbers of 

correct answers for each question before and after the training were the variables of 

interest. Descriptive analyses were run to determine proportions of correct and wrong 

answers per question and the overall correct answers. One sample test of proportions 

was employed to determine differences between the results for each question of the 

questionnaire as well as the overall results. A p value less than 0.05 was considered 

statistically significant. 

Ethical Considerations 

Full ethical approval for the study was obtained from the Humanities and Social 

Sciences Research Ethics Committee of the University of KwaZulu-Natal 

(HSS/1328/016D), and permission to use the data was obtained from  the South African 

National Department of Health.  
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Results 

Gender 

All the HCPs in the district were invited to participate, but only 137 HCPs were trained, 

and 129 were included in the analysis (Table 1). Eight HCPs that came in late for 

training and only completed a post-test questionnaire, were excluded from the analysis. 

Proportionally, 32.6% (42) were male whereas 67.4% (87) were female.  

 

Table 1: Gender and Professional Categories Trained 

 

Gender 

Total 

N=129  

Cadre 

N (%) 

Male  42 (32.6) Physicians 3 (2.3) 

Nurses 22 (17.1) 

Pharmacists 8 (6.2) 

Other 9 (6.97) 

Female 87 (67.4) Physicians 1 (0.78) 

Nurses 65 (50.4) 

Pharmacists 6 (4.65) 

Other 15 (11.63) 

 

Professional categories  

The majority of the HCPs trained were nurses (87; 65 females, 22 males). Others were 

4 physicians (1 female, 3 males), 14 pharmacists (6 females, 8 males) and 24 ―other‖ 

healthcare workers (15 females, 9 males). The ―other‖ healthcare workers constituted 

pharmacy assistants, counsellors, laboratory personnel and data capturers. 
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Responses to Questions Pre- and Post-training 

The statistics of the responses to the questions in the tool are presented in Table 2. 

Table 2: Responses to questions in the pre- and post-test (n = 129). 

   Pre-Test Post-Test   

Quest
ion 

numb
er 
 

Questions 
Correct 
answers 

(%) 

Correct 
answers 

(%) 

Test of 
proporti
on p 
value 

Pharmacovigilance Concepts and Theory 

2 Which objective of pharmacovigilance do you think is 
most important 80 (62) 98 (76) <0.01 

5 All of the following are threats to national ADR 
reporting in SA except... 31 (24) 41 (31.8) 0.05 

7 Which of the following persons should NOT attend 
meetings of the PV committee 72 (55.8) 109 (84.5) <0.01 

9 
Which of the following is a requirement for proper 
reporting of an ADR to a PV centre 66 (51.2) 104 (80.6) <0.01 

10 Which of the following is/are true about spontaneous 
reporting of ADRs 63 (48.8) 70 (54.3) 0.25 

12 Which of the following does not determine the 
increased concern about drug safety 32 (24.8) 33 (25.6) 0.8 

13 Which of the following does not support ethical PV 37 (28.7) 39 (30.2) 0.8 

Systems and processes in pharmacovigilance and its decentralization  

3 
Which of the following is/are responsible for monitoring 
Adverse Drug Reactions in South Africa 9 (7) 11 (8.5) <0.01 

4 
What do you think would be the main advantage of 
decentralised PV in SA 76 (58.9) 78 (60.5) 0.64 

6 
Within a decentralised PV programme, where would 
assessments of ADR interventions be discussed 12 (9.3) 96 (74.4) <0.01 

8 
Which of the following should NOT be a goal of the 
decentralised system of PV in SA 23 (17.8) 31 (24.0) 0.11 

11 
Which represents a logical flow of information about 
ADRs in a decentralised PV system 65 (50.4) 80 (62) 0.01 

 TOTAL PERCENTAGE 36.6 51 0.002 

 TOTAL NUMBER 566 790 
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Discussion 

Gender and Professional Characteristics 

The majority of HCPs who attended the training and responded to the pre- and post-test 

were nurses followed by ―other‖ healthcare workers, pharmacists and physicians in that 

order. This information is of considerable interest when seeking to request permission 

for the proportions of HCPs to attend training. The proportions trained were found to be 

representative of the proportions of HCPs in districts.  

Responses to the Pre- and Post-training Questionnaires 

A heterogeneous mixture of questions on PV and the systems and processes involved in 

PV practice were asked in the pre and post-test. The result of these tests did not show 

any specific trends that favoured either an increase in the knowledge of the concept of 

PV or an increase in the knowledge of systems and processes. However, there was an 

overall positive shift in improved knowledge for each of the questions asked, albeit to 

varying amounts.   

In some areas where there were only small increases in the knowledge gained 

(Questions 2,9,11 and 12).  These were flagged for consideration. This may be due to 

contamination of the testing instrument, where there may be some ambiguity or 

misunderstanding with the question/s, and/or areas of weakness in the training. The 

latter may result from a gap between materials delivered versus specific questions 

asked. This discussion is grouped into two areas:  

1. Pharmacovigilance concepts and theory (Questions 2, 5, 7, 9, 10, 12, 13)) 

2. Systems and processes in pharmacovigilance and its decentralisation 

(Questions 3, 4, 6, 8, 11) 

3. Questions 1, 14, 15 and 16 did not form part of this quantitative analysis as 

they are part of another study 
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Pharmacovigilance Concepts and Theory 

Which objective of pharmacovigilance do you think is most important? (Question 

2 in Questionnaire) 

The participants were tested for their knowledge and awareness of the primary aim of 

pharmacovigilance which is patient safety before (n = 80, 62%) and after the training (n 

= 98, 76%). The results showed a statistically significant improvement (p = <0.01). 

Healthcare providers need to understand that with every medicinal product comes its 

own benefit-harm scale, and that they should always ensure the medicine used is more 

beneficial.  

All of the following are threats to national ADR reporting in South Africa 

EXCEPT? (Question 5 in Questionnaire) 

The participants were taught the importance of reporting ADRs to understand that 

medicines safety data has to be collated, aggregated and analysed in order to pick up 

signals. That there was not a significant improvement in the before (n = 31, 24%) and 

after responses (n = 41, 31.8%) (p = 0.05) is an indication that the training needs more 

emphasis on the adverse consequences of underreporting on PV. 

 Which of the following persons should NOT attend meetings of the PV 

committee? (Question 7 in Questionnaire) 

The participants were tested for their awareness about who should be present in the 

cluster and/or pharmacovigilance committee meetings. Based on the programmatic 

recommendations, the patient should not form part of the committee. Before the 

training, only 72 participants (55.8%) answered correctly to this question. After the 

training, the number of correct answers increased significantly (n = 109, 84.5%, p < 

0.01). 

Which of the following is a requirement for proper reporting of an ADR to a PV 

centre? (Question 9 in Questionnaire)  
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The correct answer to this question provided information on the awareness of trainees 

of the importance of a properly and fully completed an ADR form. Sixty six (51.4%) of 

the trainees gave correct answers before the training which increased significantly to 

104 (80.6) (p < 0.01) just after the PV training. 

Which of the following is/are true about spontaneous reporting of ADRs? 

(Question 10 in Questionnaire) 

The spontaneous reporting system is the easiest and cheapest to establish and presently, 

it is the bedrock of the current decentralised PV programme in SA
(5)

. Before the 

training, 63 participants (48.8%) gave the correct answer which slightly increased to 70 

participants (54.3%) after the training, an increase that was not statistically significant 

(p = 0.25). These results suggest that more training and information on the methods of 

reporting in pharmacovigilance be given. 

 Which of the following does not determine the increased concern about drug 

safety? (Question 12 in Questionnaire) 

Pharmacovigilance and drug safety concerns have recently come into the spotlight on 

account of the rapid scale up of ART (pre-exposure prophylaxis [PrEP], revised 

guidelines to include universal test and treats among others) as well as multidrug 

resistant tuberculosis (MDR-TB), concerns around co-morbidities and prevalence of 

traditional medicines use
(6)

. HCPs are required to understand the reasons for the 

increased concerns. That there was no significant increase (p = 0.8) between before (n 

= 32, 24.8%) and after the training (n = 33, 25.6%) is of great concern. This training 

going forward should be revised to include materials that will put more emphasis on 

these growing concerns in large treatment programmes. 

 Which of the following does not support ethical PV? (Question 13 in 

Questionnaire) 

The training gives information on confidentiality, patient education and handling of 

patient personal identifier information when reporting . Unfortunately, there was no 

significant difference (p = 0.8) in the correct responses given before (n = 37, 28.7%) 
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and after (n =39, 30.2%) the training. This is an indication that more emphasis needs to 

be placed on ethical consideration in training going forward. 

Systems and processes in pharmacovigilance and its decentralisation  

Which of the following is/are responsible for monitoring Adverse Drug Reactions 

in South Africa? (Question 3 on Questionnaire) 

Since 1987, the Medicines Control Council (MCC) of South Africa has been the 

regulatory body responsible for monitoring the safety of all medicinal products used in 

South Africa. In 2004, the SA NDoH formed the NPC
(7)

. The participants were tested 

for their awareness of the existence of the latter and the former bodies. Before the 

training, only nine participants (7%) were aware of either of the two bodies responsible 

for monitoring ADRs in South Africa. After the training, although a statistically 

significant result (p = <0.01) was found, the number only increased to 11 (8.5%). The 

results obtained, with a mere increase of two, suggest that the component of 

understanding the PV systems and processes in SA is still poorly understood. It is 

proposed therefore that this component of the training be reinforced in the future and 

that more information, education and communication material be distributed in public 

health.  

What do you think would be the main advantage of decentralised PV in SA? 

(Question 4 in Questionnaire) 

The decentralised pharmacovigilance programme was established in June 2011 and is 

currently being rolled-out into Mpumalanga, Northwest, Eastern Cape, Northern Cape, 

Limpopo, parts of KwaZulu Natal and the Free State provinces. This question tested the 

awareness of the participants on the programme with regard to the purpose of a 

decentralised PV programme. The results, 76 correct answers before (58.9%) and 78 

(60.5%) after did not increase significantly (p = 0.64). What was interesting, however 

was the fact that a large number of participants (>59%) clearly understood the main 

advantage of a decentralised pharmacovigilance process. During the training, 

information relating to the advantages of decentralising PV in public health, especially 

in the era of HIV/AIDS and MDR-TB, and the benefits of the resulting rapid decision-
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making in  rational medication use in patient treatment and management were 

emphasised. 

Within a decentralised PV programme, where would assessments of ADR 

interventions be discussed? (Question 6 in Questionnaire) 

The decentralised PV programme is constituted of pharmacovigilance clusters and/or 

mini pharmacovigilance centers
(8)

. The latter and the former are formed between 

facilities that have existing referral lines and/or proximity. The clusters themselves are 

multidisciplinary platforms that include doctors, pharmacists, nurses and other para-

medical staff such as laboratory personnel and counsellors. It is within these structures 

that pharmacovigilance activities are expected to the take place. These clusters form the 

backbone of the decentralised programme and trainees are expected to clearly 

understand their role in the overall programme. Comparatively, before (n = 12, 9.3%) 

and after the training (n = 96, 74.4%) the awareness by HCPs increased significantly (p 

< 0.01). This gives an indication that participants really understood their enhanced role 

in the decentralised PV programme post training. 

Which of the following should NOT be a goal of the decentralised system of PV in 

SA? (Question 8 in Questionnaire) 

The question about the goals of pharmacovigilance was answered correctly by 23 

(17.8%) of the trainees before and 31 (24%) after the training. The score did not 

increase significantly after the training (p = 0.11).  

Which represents a logical flow of information about ADRs in a decentralised PV 

system? (Question 11 in Questionnaire) 

The correct answer to this question provided information on the awareness of trainees 

around PV systems and flow of data/information. 65 (50.4%) of the trainees gave 

correct answers before the training which increased significantly to 80 (62%) (p < 0.01) 

just after the PV training.  This, together with the increase in knowledge of their 

enhanced role in the decentralised PV programme, is a positive signs for both the 

training and the programme.   
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General comments 

The HCPs overall knowledge about PV significantly increased after the training (p < 

0.002).  The increase was for every question, albeit to varying degrees. However, 

despite this increment, it is clear that various aspects of the overall training need to be 

re-emphasised to have an even greater impact. 

It has been previously shown that healthcare professionals knowledge about PV was 

inadequate in some countries and it was reported that ADR reporting's increased after 

the training
(9–12)

. Therefore, healthcare professionals‘ training is very important to 

increase ADR reporting. 

The training of HCPs in PV has been conducted before. However, this is the first study 

of the impact of the training currently provided to HCPs in the SA public health 

system. Overall, the knowledge of HCPs increased soon after the training. However, a 

further study needs to be conducted to establish whether this increase remains steady in 

the long term. 

Studies have shown that HCPs have limited knowledge about PV resulting in low 

spontaneous ADR reporting rates. One of the reasons for this was an inadequate 

knowledge of how to report ADRs
(13–15)

. This therefore highlights the importance of 

appropriate PV training. 

 

Limitations 

One limitation of the study is the mode of assessing the impact which depended on the 

respondent‘s ability to recall if they had prior knowledge of PV, which may be subject 

to recall bias. Furthermore, a truly representative sample was not achieved since HCPs 

were not selected from each of the five districts or indeed provinces of SA. Thirdly, 

selection bias may occur as respondents who were more interested in PV may have 

been the only ones who attended the workshop, as it was not compulsory. Fourthly, 
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long term knowledge retention was not conducted. Furthermore, individual‘s and HCP 

cadre‘s gain in knowledge was not coded to link the pre- and post-training data. 

Finally, a before-after design is sometimes considered to be a weak design when 

evaluating effects of interventions. 

 

Conclusion 

This study investigated the impact of a one-day PV training provided during the roll-

out of the PV programme. There is a strong indication of a positive shift in knowledge 

gained albeit to varying degrees. It has also highlighted areas of training that needs 

further strengthening. As the impact of training was evaluated shortly after the 

intervention, it is suggested that long term knowledge retention, as well as its 

translation into increased quality and quantities of reports be investigated.  
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NATIONAL PHARMACOVIGILANCE CENTRE: 
DECENTRALISED PHARMACOVIGILANCE 

PROGRAMME 
PRETEST  

 
INSTRUCTIONS: This pretest is being administered anonymously by the National Pharmacovigilance 

Center (NPC) to determine the level of awareness about pharmacovigilance among persons 
participating in the first training session of the provincial rollout of the programme of decentralised 
pharmacovigilance. You are requested to answer these questions to the best of your knowledge and 
experience.. 
 
WHERE RELEVANT, SELECT THE BEST RESPONSE GIVEN. 
 

 PERSONAL CODE: 
GENDER:        Male                      
Female 

 1. What do you understand about pharmacovigilance? 

  

  

  

 2. Which objective of pharmacovigilance do you think is MOST important? 

 

A. To facilitate early detection of Adverse Drug Reactions (ADRs) and other drug-induced problems 

B. To calculate the incidence of ADRs 

C.  To identify predisposing factors to ADRs.     

D. To identify unrecognized ADRs 

 3. Which of the following is/are responsible for monitoring Adverse Drug Reactions in South 
Africa?  (You may choose more than 1 response). 

          National Comprehensive Care, Management and Treatment HIV/AIDS & TB Programme       
Unit (CCMT) 

          Medicines Control Council 

          Health Professions Council of South Africa 

          South African Pharmacy Council 

          South African Nursing Council 

          South African Medical Council 

          National Pharmacovigilance Center 

          National Adverse Drug Event Monitoring Center 

 
4. What do you think would be the MAIN advantage of  decentralised pharmacovigilance  in 

South Africa? 

A. Improved patient care at the point of identification of ADRs 

B. To implement spontaneous reporting of ADRs 

C. To replace the MRA system of pharmacovigilance 

D. To increase reporting of ADRs 

ATTACHMENT 1 



 

54 
 

 

5. All of the following are threats to national ADR reporting in South Africa EXCEPT? 

A. Underreporting by health care providers, patients and other parties 

B. Absence of an ADR problem among patients 

C. Lack of a National policy for mandatory ADR reporting 

D. Parallel reporting of ADRs to agencies independent of the NDOH 

 

6. Within a decentralised pharmacovigilance program, where would assessments of ADR interventions be 
discussed?  

A. At the level of the provincial DOH 

B. At meetings of the clusters 

C. At meetings of the pharmacovigilance committees 

D. At meetings of the National Pharmacovigilance Center 

7. Which of the following persons should not attend meetings of the pharmacovigilance committee?   

A. The Doctor 

B. The Patient 

C. The Nurse 

D. The Social Worker 

 

8. Which of the following should NOT be a goal of the decentralised system of  pharmacovigilance in South 
Africa?   

A. To increase central management of ADRs  by the National Pharmacovigilance Center 

B. To improve ADR reporting and the quality of the reports 

C. To inform national treatment guidelines 

D. To  encourage districts to formulate their own specific ADR prevention strategies 

 
9. Which of the following IS a requirement for proper reporting of an ADR to a pharmacovigilance center?   

A. A  fully completed ADR Form 

B. A telephone call or email to the National Pharmacovigilance Center 

C. Full personal details of the patient 

D. Prior reporting and review of the proposed ADR by the provincial DOH 

10. Which of the following is/are TRUE about spontaneous reporting of ADRs?   

A. It is one of the most useful ways of detecting rare adverse reactions to drugs. 

B. It is an important source of information to regulatory agencies for changes in label requirements 
or removing drugs from distribution. 

C. It is one of the cheapest means of collecting information on adverse reactions to drugs 

D.  All of the above are true about spontaneous reporting of ADRs 
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11.  Which represents a logical flow of information about ADRs in a decentralised pharmacovigilance system?  

A.  From National Pharmacovigilance Center              provincial DOH                     district hospitals         

 feeder clinics 

B.  From feeder  hospitals                    provincial  DOH                     provincial district clinics     

C.  From provincial district hospitals                             National Pharmacovigilance Center            

  provincial DOH   

D.  From provincial clinics                       provincial district hospitals                   provincial DOH          

 National Pharmacovigilance Center 

 

12.  Which of the following does NOT determine the increased concern about drug safety?  

A.  The rapid scale-up of ARV treatment in this country 

B.  The high level of co-morbidities and co-infections in the HIV-infected population 

C.  The prevalence of the use of traditional medicines in place of/along with ARVs 

D. The increased number of nurses managing the HIV-infected population 

 
13.  Which of the following does NOT support ethical pharmacovigilance?  

A.  Signed caregiver confidentiality agreements 

B.  Educating patients on pharmacovigilance and adverse drug reaction management. 

C. Coding of clinic details and personal identifiers 

D.  Staff training on ethical health care practice 

 
14.  List three (3) topics a health professional should be trained on to practice pharmacovigilance effectively?    

1.  

2.  

3.  

 
15.  Suggest four  (4) objectives for a hospital pharmacovigilance programme.  

1.  

2.  

3.  

4.  

 
16.  What three (3) steps can be taken once a pharmacovigilance committee suspects an ADR?  

1. 

2. 

3.  
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Document Linking Chapter 4/ Manuscript 3 to Chapter 5/ Manuscript 4 

 

In Chapter 4 the participants were trained on the detection, assessment, understanding 

and management of ADRs and thereafter the importance of reporting. Consequently, 

the next phase of this research was to conduct an analysis of ADR reports.  Chapter 5 

presented herein is a ―Descriptive Analysis of ADRs from the National Department of 

Health‘s Pharmacovigilance Centre for Public Health Programmes in South Africa‖ 

which has been submitted to Journal of the International AIDS Society. 

 

This paper describes the analysis of data received from post-training data collected 

from the programme. It found areas where the PV programme needs to strengthened as 

well as the successes the programme achieved.  It also detected the top causative agents 

causing safety issues in the HIV and TB programmes, the most common ADRs, as well 

as the difference in rate of ADRs experienced by males and females.  

 

This pharmacovigilance programme may have the potential for extracting important 

data that can be used to inform HIV and TB programme treatment guidelines, identify 

trends and generate hypotheses to be further investigated.  
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Evaluation of a Human Immunodeficiency Virus and Tuberculosis Pharmacovigilance 1 

Programme in the Public Health Sector of South Africa by Descriptive Analysis of the 2 

Adverse Drug Reactions Submitted by Healthcare Professional. 3 
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Abstract 1 

Aim 2 

Interrogation of adverse drug reaction reports submitted to provide a descriptive analysis of 3 

the data. 4 

Introduction 5 

Human immunodeficiency virus and tuberculosis pose major challenges for South Africa. In 6 

response, South Africa is rapidly scaling up its treatment programmes to end these epidemics. 7 

The Pharmacovigilance Centre for Public Health Programmes established an affordable 8 

decentralised pharmacovigilance programme as a national strategy to meet the safety 9 

challenges of these programmes.  10 

Methods 11 

We conducted a descriptive analysis of retrospectively collected anonymised suspected 12 

adverse drug reaction reports from the antiretroviral and tuberculosis programmes in South 13 

Africa submitted between 01 May 2013 and 31 March 2016. 14 

Results 15 

Healthcare professionals representing 704 of 4047 facilities (17.4%) were trained to report 16 

adverse drug reactions to support the pharmacovigilance programme. All 5063 reports 17 

submitted from the programme were reviewed, analysed and profiled. The most frequently 18 

implicated medicines were stavudine (30.7%) and tenofovir (19.9%) and the most frequently 19 

cited adverse drug reactions were lipodystrophy and renal failure. Females experienced a 20 

disproportionally higher percentage of adverse drug reactions from zidovudine and 21 

nevirapine, while males experience a disproportionally higher percentage of adverse drug 22 

reactions from efavirenz and abacavir. 23 

Discussion 24 

Reporting of adverse drug reactions began soon after training. Doctors and nurses did the 25 

bulk of the reporting, while pharmacists lagged behind even though a high percentage of 26 

pharmacists were trained to report. The implicated medicines were largely as expected. There 27 

were disproportionate percentages of adverse drug reactions reported in males and females to 28 

a number of medicines. The analysis raised questions, suggestions and hypotheses regarding 29 

a number of trends that require more specific and more detailed analysis of the adverse drug 30 

reactions. 31 

Conclusion  32 

The decentralised pharmacovigilance programme was effective in that it detected the top 33 

causative agents implicated in safety issues, the most common adverse drug reactions, as well 34 
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as gender difference in rate of adverse drug reactions experienced.   This pharmacovigilance 1 

programme has the potential for extracting important data that may inform treatment 2 

guidelines as well as achieve health systems strengthening in South Africa. This approach is 3 

recommended for use in low-income settings. 4 

INTRODUCTION  5 

One of the most significant public health concerns South Africa (SA) continues to face is 6 

human immunodeficiency virus infection and subsequently acquired immunodeficiency 7 

syndrome (HIV/AIDS). An estimated 6.19 million people (16.6% of population) are HIV-8 

positive. Approximately 3.4 million of these persons have been initiated on anti-retroviral 9 

therapy (ART)[1]. SA also has a high tuberculosis (TB) burden, with approximately 1% of 10 

the population developing active TB disease each year and 63% are co-infected with HIV[2]. 11 

In order to tackle these challenges, SA has been rapidly scaling up public health HIV and TB 12 

programmes for the past few years, and currently has the largest ART programme 13 

globally[3]. With SA‘s adoption of the ambitious United Nations Programme on HIV/AIDS‘s 14 

(UNAIDS) 90-90-90 treatment goals by 2020, the global plan to end the HIV epidemic as a 15 

public threat by the year 2030, as well as the Universal-Test-and-Treat approach, the number 16 

of people on ART in SA will grow significantly. 17 

 18 

The morbidity experienced with medicines used to treat HIV and TB [hepatatoxicity with 19 

most TB medicines, lactic acidosis with stavudine  (d4T), renal failure with tenofovir (TDF) 20 

and anaemia with zidovudine (AZT)],  and its subsequent decrease in the quality of life, 21 

treatment discontinuation,  loss of productivity, healthcare costs and medicine resistance[4] 22 

validate the need for an efficient monitoring and reporting system for Adverse Drug 23 

Reactions (ADRs) in all public health programmes, especially the HIV and TB programmes.  24 

 25 

ADRs, which are associated with substantial morbidity and mortality, are leading causes of 26 

death even in developed countries[5]. In the latter, it has been estimated that 1 in 16 hospital 27 

admissions are due to ADRs, with the reported incidence of serious ADRs as high as 6.7% in 28 

some cases[6]. The percentage of hospital admissions due to ADRs in some countries such as 29 

Norway, France and the United Kingdom is more than 11%[7]. A recent cross-sectional 30 

survey conducted in four hospitals in SA found that 8.4% of admissions were ADR-31 

related[8].  ADRs impose a high financial burden due to their high costs and some countries 32 

spend up to 15-20% of their hospital budget dealing with drug complications[9]. With the 33 
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largest HIV/AIDS ART programme globally, the financial burden of ADRs on SA‘s health 1 

budget is expected to be colossal.  2 

 3 

The National Department of Health‘s Pharmacovigilance Centre for Public Health 4 

Programmes (NPC), as part of the National ART strategy, designed, piloted and implemented 5 

a decentralised PV programme in response to these safety challenges[10,11]. An approach 6 

where healthcare professionals (HCPs) are trained and capacitated to form and manage mini 7 

PV centres. These centres oversee all activities and management of ADRs emanating from 8 

their facilities.  This participatory approach encourages multidisciplinary teams of healthcare 9 

professionals to work together to identify, report and manage any ADRs reported by patients. 10 

 11 

HCPs were trained on why, what and how to report ADRs and encouraged to complete the 12 

ADR reporting form and email or fax the completed form back to the NPC. In the absence of 13 

fax and email facilities at the healthcare centre, a book containing triplicate carbonised ADR 14 

forms were used. A focal person collects these forms and submits them to the NPC in a 15 

manner that is most convenient to the cluster. Once received, data from these forms are then 16 

entered into a database at the NPC. 17 

 18 

This PV system for public health programmes is easily implementable in resource-19 

constrained settings, such as in SA. It uses existing infrastructure and resources to collect PV 20 

information that is converted into useful medicines safety information to manage ADRs 21 

effectively. This approach is dynamic and therefore easily adaptable to any low income 22 

setting with significant benefits. This manuscript aims to interrogate adverse drug reaction 23 

reports submitted to NPC to provide a descriptive analysis of the data.  24 

 25 

METHODOLOGY 26 

A retrospective review of anonymised suspected ADRs from the ART and TB programmes in 27 

South Africa was conducted. All 5063 reports submitted between 01May 2013 and 31 March 28 

2016 were reviewed. All reports were capture into a database at NPC. The data were 29 

extracted into a Microsoft Access database and into an Excel spreadsheet. All reports were 30 

analysed. Reports with missing information were also analysed, e.g 800 (15.8%) reports that 31 

did not mention the cadre of HCPs or 763 (15.1%) reports that did not included an ADR or a 32 

medicine. The missing information was included in the various tables, categorised as ―item 33 

not stated‖.   34 
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Data were interrogated as follows: 1 

1. Number of facilities that participated in the training/roll-out. 2 

2. Number of facilities that are documenting their PV activities as well as submitting 3 

reports to the NPC. 4 

3. Number and cadre of the healthcare professionals that participated in the training. 5 

4. Number of reports submitted as well as their descriptive statistics which were 6 

analysed for most common suspected drugs using STATA10® (StataCorp, 2007). 7 

 8 

Ethical approval 9 

Full ethical approval for the study was obtained from the Humanities and Social Sciences 10 

Research Ethics Committee of the University of KwaZulu-Natal (HSS/1328/016D), and 11 

permission to use the data was obtained from  the South African National Department of 12 

Health.  13 

 14 

RESULTS 15 

The decentralised PV programme was rolled out in six of SA‘s nine provinces over the period 16 

under consideration (Table 1). 17 

 18 

Table 1: Number of facilities reporting per province from 01May 2013 to 31 March 19 

2016 20 

Area/Province 
Total 

Facilities[12] 

Trained 

Facilities 

Facilities 

Reporting 

National 4047 704 587 

Eastern Cape 877 73 85 

Free State** 250 0 2 

Gauteng 400 10 33 

KwaZulu Natal 741 0 24 

Limpopo** 512 231 215 

Mpumalanga 340 195 137 

North West 369 107 79 

Northern Cape 241 82 7 

Western Cape** 317 6 5 

** provinces still to receive training in pharmacovigilance  21 
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 1 

 2 

Table 2: Type of facilities reporting  3 

Type of Facility Reporting 
Number of 

Reports 
% 

Provincial / District Hospital 3458 68.3 

Community Healthcare Centre 499 9.9 

Primary Healthcare Centre 1106 21.8 

Total 5063 100.0 

NPC trained 2150 healthcare professionals including doctors, nurses, pharmacists and other 4 

allied healthcare professionals (Table 3). Other workers include community healthcare 5 

workers and counsellors.  6 

 7 

Table 3: Cadre of HCPs who participated in the training workshops 8 

Healthcare Professional Number % 

Nurse  876 40.7 

Pharmacist  475 22.1 

Doctor  170 7.9 

Social Service  46 2.1 

Laboratory Personnel 4 0.2 

Other* 579 26.9 

Total 2150 100 

* Community healthcare workers and counsellors. 

 9 

Table 4: Cadre of HCPs reporting ADRs 10 

Healthcare Professional Reporting Number % 

Nurse  2248 44.40 

Pharmacist 554 10.94 

Doctor  1461 28.86 

Cadre not stated 800 15.80 

Total 5063 100.00 

 11 

 12 
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Adverse Drug Reaction Reports 1 

The cumulative total number of ADR reports received during the period was 5063. The 2 

average age of the patients that experienced ADRs was 40.7 years and 56.6% were females 3 

(Table 5). Among the female patients, 4.12% were pregnant. The most common allergy was 4 

to cotrimoxazole. 5 

 6 

Table 5 : Descriptive Statistics of Adverse Drug Reaction Reports Received by NPC 7 

Descriptive Statistics 

Characteristics Number of ADR reports (%) N=5063 

Age in years 

<10 

10-20  

21-30 

31-40 

41-50 

>50 

Age not stated 

Total  

Average Age 

 

128 (2.5)  

226 (4.5) 

 425 (8.4) 

1476 (29.2)  

1316 (26.0) 

1090 (21.5)                

402 (7.9) 

5063 

40.7 

Sex Number (%) 

Males 1619 (32.0) 

Females 2866 (56.6) 

 Pregnancy 118 (4.1% of females) 

Sex not stated 578(11.4) 

Total 5063 

  

Allergies (Total) 23 

       Antibiotic:cotrimoxazole, penicillin 6,1 

       ARVs: NNRTIs, NVP, EFV, AZT 1,3,1,1 

       TB drugs:not specified TB drugs, INH,  

       Terizidone 
2,1,1 

       Food:pork, fish 1,1 

       Allergy to substance not stated 4 

ADR adverse drug reaction, ARV antiretrovirals, AZT zidovudine, EFV efavirenz, INH isoniazid, 

NNRTI non nucleoside reverse transcriptase inhibitors, NVP nevirapine, TB tuberculosis, 

 8 

 9 

 10 
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Table 6 : Profile of the most suspected ADR-causing medicines 1 

Suspected Medicine Female 

Number  

(% of column 

3) 

Male 

Number 

(% of column 

3) 

Total 

Number of 

reports 

implicating 

suspected 

medicine
 

Total 

Percentage 

(% of 

column 3) 

Sum of top 

6 medicines 

and sum of 

rest of 

medicines  

Column Number 1 2 3 4 5 

Notes a b c d  

Stavudine 931 (59.9) 456 (29.4)        1552 30.7% 
 

 

          83% 

Tenofovir 554 (54.9) 350 (34.7) 1010 19.9% 

Lamivudine 291 (60.5) 158 (32.9) 481 9.5% 

TDF/FTC/EFV 230 (53.2) 154 (35.7) 432 8.5% 

Zidovudine 235 (58.6) 72 (18.0) 401 7.9% 

Efavirenz 145 (45.0) 143 (44.4) 322 6.4% 

Nevirapine 114 (79.7) 18 (12.6) 143 2.8% 
   

 

 

 

 

           

          17% 

Rifafour 57 (54.3) 41 (39.1) 105 2.1% 

Abacavir 41 (39.1) 53 (50.5)  105 2.1% 

Cotrimoxazole 40 (62.5) 17 (26.6) 64 1.3% 

Enalapril 21 (43.8) 18 (37.5) 48 0.9% 

Emticitabine 25 (53.2) 16 (34.0) 47 0.9% 

Aluvia 21 (60.0) 13 (37.1) 35 0.7% 

Pyrazinamide 11 (40.7)  12 (44.4) 27 0.5% 

Isoniazide 11 (52.4) 7 (33.3) 21 0.4% 

Hydrochlorthiazide 11 (57.9) 7 (36.4) 19 0.4% 

Kanamycin 7 (38.9) 8 (44.4) 18 0.4% 

Combivir 13 (86.7) 2 (13.3) 15 0.3% 

Medicine not stated  14 (36.8) 9 (23.7) 38 0.8% 

Other medicines 103 (57.2) 55 (30.5) 180 3.6% 

Total 2876(56.8) 1605(31.7) 5063 100.0% 100% 

Notes 

a. % of females that experience ADRs from the suspected medicine 

b. % of males that experience ADRs from the suspected medicine 

c.  sum of male and females does not equal the total number of ADR reports due to missing gender 

values in the ADR reports 

d. % of total reports 

TDF/FTC/EFV tenofovir/emtricitabine/efavirenz 

 2 
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Generally, the most commonly suspected ADR causing medicine reported was stavudine, 1 

followed by tenofovir with 30.7 and 19.9% respectively. The rest of the suspect drugs were 2 

under 10%. Notably, the recently introduced fixed dose combination (FDC) containing 3 

tenofovir/emtricitabine/efavirenz (TDF/FTC/EFV) was attributed to 8.5% of the reported 4 

suspected ADRs. 5 

 6 

Table 7: Profile of the top five ADRs and medicine suspected to have caused the ADRs  7 

Name of ADR  

 

Number of 

ADR reports 

Females 

(%)* 
Male (%)* Drug suspected 

Lipodystrophy 

  
238 141 (59.2) 57 (24.0) Stavudine 

Renal Failure   134 69 (51.5) 39 (29.1) Tenofovir 

Lactic acidosis  131 65 (49.6) 29 (22.1) Stavudine 

Anaemia  94 56 (59.6) 17 (18.1) Zidovudine 

Renal impairment  88 43 (48.9) 38 (43.2) Tenofovir 

*sum of male and females does not equal the total number of ADR reports due to missing 

gender values in the ADR reports 

 8 

 9 

 10 

DISCUSSION 11 

 12 

The decentralised PV programme was implemented in six of SA‘s nine provinces as at 31 13 

March 2016. Healthcare professionals from 704 of the 4047 public healthcare facilities in 14 

South Africa were trained. Of the 704 facilities, a large number of facilities (587) began 15 

reporting immediately after training (Table 1). It can also be seen that majority of the 16 

facilities trained were reporting ADRs. This is significant progress. However, if SA is to 17 

achieve its 90-90-90 objectives as well as successfully manage the anticipated universal test 18 

and treat programme, it still needs to increase its efforts to extend the programme to all the 19 

facilities country-wide. 20 

 21 

Hospitals reported the bulk of the ADRs (68.3%, Table 2). Of the 5063 ADRs reported, close 22 

to 70% were from provincial or district hospitals, with Primary Healthcare Centres (PHCs) 23 
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accounting for a further 21.8% and the remainder from Community Healthcare Centres 1 

(CHCs). This maybe attributable to the current focus of PV training on hospitals with CHCs 2 

and PHCs serving as feeder facilities to the hospitals. 3 

 4 

Cadres of Healthcare 5 

The widespread introduction of multidisciplinary teams for ADR management through the 6 

formation of clusters and mini-PV centers country-wide presents clear advantages in light of 7 

the increasing complexity of ART treatment and medicines safety decision-making. Training 8 

of all cadres of healthcare workers help to bring together a range of backgrounds to discuss 9 

and agree on treatment recommendations and ongoing management for individual patients. 10 

 11 

All categories of healthcare workers were encouraged to attend. Training was done in groups 12 

of multidisciplinary team.  Emphasis was placed on nurses and pharmacists that are directly 13 

involved in the HIV/TB programmes. Nurses managing these programmes in clinics were 14 

actively recruited. 15 

 16 

Only 10.9% of the ADR reports were completed by pharmacists (Table 4) even though 22% 17 

(Table 3) participated in the training workshops. This may be due to pharmacists having less 18 

frequent and regular interaction with the patient. Activities to engage pharmacists with 19 

patients and other cadres of HCPs need to be encouraged. 20 

 21 

Nurses completed the bulk of the reports (44.4%) (Table 4). The NPC strategy to focus on the 22 

training of nurses worked successfully. This strategy was based on nurse dispensing ARVs 23 

and initiation of ART in SA[13].  While the percentage of doctors reporting was also high 24 

(28.9%), this maybe due to the doctors finalising ADRs reports that were initiated and 25 

identified by other members of the health team.  26 

 27 

ADR REPORTS 28 

Age  29 

The age ranges with the highest number of ADR reports were 31–40 years, and 41–50 years 30 

as well as above 50 years with 29.15, 25.99 and 21.53% respectively. Of note is the low 31 

number of ADRs reported amongst children under ten years as well as teenagers (2.5% and 32 

4.5% respectively).  This maybe due to the smaller percentage of people living with HIV in 33 

these age groups [14] or a consequence of underreporting in these groups.  34 
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 1 

Sex 2 

A higher percentage of ADRs were reported for females (56.6%) than males (32%). The 3 

percentage is in keeping with the SA national survey, where the prevalence rate of HIV for 4 

females is 55%[14] and 44% for males. A recent study[13] found similar results to this study 5 

where  a lower rate of ADRs were reported for males (32%).  It appears that  females are 6 

more susceptible to adverse events related to antiretroviral treatment than males [15].  7 

 8 

 9 

Suspected Medicines 10 

Profiling the top causative agents causing safety issues is important for the treatment 11 

programmes.  d4T was the top causative agent. The top six medicines causing ADRs were 12 

ARVs and they accounted for 83% of the ADRs reported (Table 6).  13 

Females reported a disproportionally higher percentage of ADRs from zidovudine (AZT) and 14 

nevirapine (NVP) (Table 6). Males reported a disproportionally higher percentage of ADRs 15 

from efavirenz (EFV) and abacavir (ABC). 16 

 17 

The higher percentage of females with ADRs to AZT (Table 6) was probably largely driven 18 

by anaemia, which is more prevalent in females and possibly more females received AZT, 19 

especially earlier in the reporting period as part of PMTCT programme[16]. It was also found 20 

that females maintain a significantly higher intracellular concentration of AZT[17]. Females 21 

were also placed on NVP from the PMTCT programme and many were switched to NVP 22 

from EFV when they fell pregnant, in the early years of the ART programme. This may also 23 

explain why women have a lower percentage of ADRs to EFV compared to men. Further, 24 

SA‘s ART programme started with the prevention of mother to child transmission (PMTCT) 25 

in the year 2002[18], with the use of AZT then NVP and later dual therapy (AZT and NVP). 26 

The Highly Active Anti-retroviral Therapy (HAART) programme only started in 2004 with 27 

the issuing of free ARVs in the public sector to the more sick patients[16]. The initial 28 

regimen was d4T/3TC/EFV.  29 

 30 

Women reported a higher percentage of lipodystrophy from d4T. A prospective study in 31 

Uganda  showed that d4T toxicity was almost twice as likely in women as in men[19]. Lactic 32 

acidosis, a common ADR of d4T, was also reported to be more frequent in women than men 33 

(Table7). This was particularly in the initial years of ART therapy, where the regimen was 34 



 

68 
 

d4T/3TC/EFV. In 2010, South Africa changed its ART guidelines; d4T was phased out and 1 

replaced with TDF[20]. 2 

 3 

The most commonly reported ADRs were lipodystrophy and renal failure with the top 4 

suspected agent for these ADRs being d4T and TDF respectively (Tables 6, 7). There have 5 

been changes to the HIV treatment guidelines that have removed d4T from first-line therapy. 6 

Earlier implementation of this decentralised PV programme may have resulted in the earlier 7 

removal of d4T from the first-line regimen.  8 

 9 

As expected, TDF was the lead suspect drug for renal and urinary disorders. It was also 10 

implicated to be a suspect agent in skin and subcutaneous disorders. This maybe due to its co-11 

formulation with EFV or concomitant treatment with cotrimoxazole. It is therefore suggested 12 

that the PV programme include more elaborate training in determining and pinpointing the 13 

medicine causing the ADR/s. 14 

 15 

Other medicines on the ART programme reported to cause ADRs include 3TC (9.5%), FDC 16 

(TDF/FTC/EFV)(8.5%), AZT (7.9%) and EFV (6.4%,Table 6).The high percentage of ADRs 17 

suspected for 3TC maybe due to its frequent use in combination with other ARVs:  18 

AZT/3TC, TDF/3TC and d4T/3TC.  19 

 20 

The relatively high percentage of ADRs to the FDC is most likely due to the TDF or EFV 21 

components of the FDC. Patients taking the FDC tablet are expected to experience the same 22 

ADR profile as patients taking the three individual drugs. However, upon switching from 23 

individual drugs to FDC, some patients have reported experiencing oedema as a new ADR. It 24 

is uncertain whether this is associated with the binding components within the co-formulation 25 

or alternatively it may be due to better compliance to treatment. It may be due to the FTC, 26 

although oedema is not a common side effect of FTC.  27 

 28 

The above findings raised questions and hypotheses regarding a number of trends that require 29 

further investigation, more specific and more detailed analysis of the ADRs. These can be 30 

used to identify specific signals to minimise harm, serve as an early warning indicators of 31 

large-scale toxicity and morbidity and optimise treatment in all people infected with HIV and 32 

TB.  There is also a strong need to conduct further research on the different responses to ART 33 

in males and females in order to optimise and individualise therapy.  34 
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 1 

Limitations 2 

Firstly, all the reports were from passive surveillance and rely on reporting, therefore there 3 

may have been reporting biases. Additionally, we had to work with many incomplete records; 4 

a follow up was not always possible due to analysis being retrospective, and some reports 5 

were few years old. Finally, ADR reports were not interrogated before being sent to the NPC. 6 

 7 

Conclusion 8 

This paper has described a successful, low cost, affordable, PV programme for public health 9 

programmes that can be easily implemented in a resource constrained setting using existing 10 

infrastructure and resources.  11 

 12 

Improving the quantity and quality of the reports may be augmented by the programme with 13 

further training in causality assessment, detection of ADRs and proper completion of ADR 14 

reports.  More attention should be paid to the training of HCPs from CHCs and PHCs to get 15 

the benefit of further ADR reports from these facilities. Pharmacists, who were previously 16 

targeted for training, should be further engaged to play a stronger role in the reporting 17 

process.  18 

 19 

The immediate and very important benefit of this programme is the increase in the number of 20 

HCPs reporting after being trained. Efforts to maintain this momentum as well as complete 21 

the training of the PV programme in the remaining provinces should be accelerated to realise 22 

the benefits of the all provinces reporting ADRs.  The successes with the reporting rates from 23 

nurses and HCPs from hospitals reporting ADRs should be further encouraged.   24 

 25 

The programme detected the top causative agents causing safety issues in the HIV and TB 26 

programmes, the most common ADRs, as well as the difference in rate of ADRs experienced 27 

by males and females.  28 

 29 

This PV programme has the potential for extracting important data that may inform treatment 30 

guidelines as well as achieve health systems strengthening in SA. Information from this PV 31 

process may be used to identify trends and generate hypotheses to be further investigated and 32 

it also serves as a data source and signal for more specific studies.  33 

 34 
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CHAPTER 6 

 

6. General Conclusions 

 

6.1 Conclusion 

It is widely accepted that adverse drug reactions (ADRs) cause significant morbidity and 

mortality globally
(1)

. ADRs are reported to be the fourth to sixth leading cause of death in 

hospitalised patients
 (2,3)

. Economic loss, including lost income, lost household production, 

disability, and healthcare costs, together with patients‘ treatment defaulting, poor adherence 

and/or loss of confidence in healthcare systems have severe implications for a country
(4)

. In 

South Africa (SA) this  is exacerbated  by the burden of the twin diseases of  acquired 

immune deficiency syndrome (AIDS) and tuberculosis (TB)
(5)

. This makes it crucial for SA 

to have a comprehensive pharmacovigilance (PV) programme as an integral part of its 

treatment programmes. South Africa has several PV activities that have been ongoing since 

1987, albeit fragmented. Among these is the decentralised PV programme by the National 

Department of Health (NDoH). This thesis evaluated PV in public health institutions and 

programmes from a national perspective, beginning with its history to its current state with 

the aim to meet the PV challenges in the face of rapidly increasing public health treatment 

programs, new drugs and increased drug resistance threats. 

 

6.2 Aims and achievements 

In order to achieve the above this thesis undertook four specific objectives: 

 

Objective 1 

To trace and reconstruct the history of PV activities to date in SA 

 

Achievement 

For the first time, a clear reconstruction of the evolution of PV in SA, from its beginning in 

January 1987 to 30
th

 September 2015, was presented. A review of published articles, 

international and regional reports, health law and policy documents, as well as strategic plans 

and reports from within SA were gathered to inform the review. The review also showed how 

the public health PV system in SA was bolstered to meet the safety challenges of treatment 

programmes.  
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Objective 2 

 

To benchmark PV activities through an appropriate baseline assessment  

 

Achievement  

A baseline assessment of PV activities among training-in-PV naïve healthcare professionals 

(HCPs) identified gaps in the knowledge, awareness and practice of PV among public HCPs. 

The identified gaps revealed areas that required appropriate training interventions for a 

successful implementation of a decentralised PV programme. Strategies were formulated to 

fill these gaps with an aim to roll out the decentralised PV programme more effectively.  

 

Objective 3 

 

To determine the impact of a PV training intervention 

 

Achievement 

This evaluation showed that the training intervention increased medicine safety awareness 

among the healthcare professionals. There was an increase in knowledge gained on every 

aspect tested, albeit to varying degrees.  It highlighted aspects of the training programme that 

needed further strengthening. In the long term the knowledge gained could be translated into 

an increase in the quality and quantities of ADR reports, and if incorporated into every day 

clinical practice this could certainly improve patient outcomes. 

 

Aim 4 

To evaluate the effectiveness of a low cost SA-specific PV strategy implemented in response 

to the major public health challenges, namely HIV/AIDS and tuberculosis, through analysis 

of the data collected. 

 

Achievement 

Data collected from a low cost, affordable, PV programme/system were interrogated for 

information to improve safety in HIV/AIDS and TB treatment. The analysis was used to 

detect the top medicinal agents causing safety issues in the HIV and TB treatment, the most 

common ADRs, as well as the difference in rate of ADRs experienced by males and females. 
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This process can be implemented in resource constrained settings using existing 

infrastructure and resources.  

 

This thesis extracted important data that may inform treatment guidelines as well as achieve 

health systems strengthening in SA. It showed how information from this PV process may be 

used to identify trends and generate hypotheses to be further investigated.  

 

6.3 Strengths and limitations  

6.3.1 Strengths 

From a practical perspective, this study was effective in that suggestions made from its 

findings were implemented by NDoH. It also provided healthcare policy makers with useful 

data to explore the current ADR reporting status among the various cadres of healthcare 

professionals to enable them to discuss suitable methods to improve reporting. It is hoped that 

NDoH will: 

 

1. continuously evaluate and reconstruct its PV systems and processes, if needed, 

2. interrogate data received from ADR reports, 

3. understand the importance of good quality reports, and 

4. periodically evaluate its training in PV.  

 

This thesis demonstrated that the PV programme in SA has the potential of detecting 

medicine related problems (MRPs) and ADRs. Decreasing and/or preventing these ADRs can 

positively impact on the country‘s economy by reduced hospitalisations, reduced expenditure 

on expensive regimen switches and/or other treatment programmes. It can reduce work 

opportunity cost losses directly through decreased morbidity and mortality as well as 

increased quality of life and economic productivity. 

 

6.3.2 Limitations 

 

Chapter 1 was an introductory chapter and consequently had not limitations. This was the 

same with Chapter 6, which was the conclusion chapter. The limitations described herein 

therefore refer to chapters 2, 3, 4 and 5. 
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With Chapter 2, a literature review, a limitation was that there is a paucity of published 

literature with regards to the history of PV in SA. Chapter 3 was a baseline study that had 

several limitations. The cadre and number of participants could not be obtained as envisaged 

on account of challenges encountered at district level as there were many vacancies and even 

when staff were available, they were unable to participate in the study due to other 

commitments. Furthermore, the sample size was small and thus not representative of all 

HCPs in the province. Additionally, the limited timeframe for the exercise to be completed 

meant that there was no alternative day to re-visit the field for additional interviews. 

However, the findings provided insights of what needed to be considered in planning and 

implementing a PV system in various provinces. Finally, the scope of this particular analysis 

was quantitative excluding qualitative data obtained using the tool as well as that obtained 

through informal conversations.  

 

Chapter 4 also had several limitations. One limitation of the study is the mode of assessing 

impact, which depended on the respondent‘s ability to recall if they had prior knowledge of 

PV, which is subject to recall bias. Furthermore, a truly representative sample was not 

achieved since HCPs were not selected from each of the five districts or indeed provinces of 

SA. Thirdly, selection bias may occur as respondents who are more interested in PV may 

have been the only ones who attended the workshop, as it was not compulsory. Fourthly, the 

long term knowledge retention and PV knowledge improvement needs to be conducted. 

Furthermore, the pre- and post-training data collection tools were not coded to link individual 

and HCP cadre gain in knowledge. Finally, a before-after design is sometimes considered to 

be a weak design when evaluating effects of interventions. 

 

In Chapter 5, firstly, all the reports were from passive surveillance and relied on HCPs 

reporting, therefore there may have been reporting biases. Additionally, incomplete records 

had to be used, some reports were old and since the analysis of ADR reporting was 

retrospective, follow up was not always possible. Finally, ADR reports were not interrogated 

before being sent to the NPC. 

 

6.4 Further investigation/ follow-on studies. 

A more in-depth review of the data with various cross tabulation should be conducted. 

PV in the private healthcare sector should be investigated, especially private hospitals. 

Signals and questions generated, such as difference in safety profile of specific medicines to 
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gender, should be further investigated using active surveillance. It should also be ascertain if 

ARVs are more toxic to females. 
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7.3 Hi Resolution of Figure 4 (Chapter 2) 

 Information flow in the decentralised pharmacovigilance programme  
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