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CHAPTER 5.1:  

HEALTH SECTOR 

ABSTRACT 
South Africa has recorded the highest number of Covid-19 cases in Africa and early in the pandemic 

arguably implemented some of the strictest restrictions in the world in an effort to contain the spread 

of the SARS-CoV-2 virus. It mobilised multiple health resources through a cohesive response between 

the public and private sectors, solidarity support from the business and non-governmental sectors, 
and expertise from academic and research sectors. At the vanguard was the health sector response, 

led personally by the Minister of Health. The response was coordinated by the Incident Management 

Team, with expert advice from the Ministerial Advisory Committee and multiple joint outbreak 

response committees. This chapter gives a ‘first take’, high-level overview of the national health 

response to Covid-19, using the eight-stage implementation framework adopted by the sector: 

preparation, prevention, surveillance, hotspot identification, lockdown regulations, quality medical 
care, psychosocial impact, and ongoing vigilance. Preliminary evidence suggests the health sector 

response was comprehensive. The healthcare system benefited from the lockdown restrictions, which 

helped reduce emergency and trauma cases, and from decentralising chronic care services. While the 

healthcare system was resilient, provinces such as the Eastern Cape were under strain. The health 

response also had some unintended consequences, and some services were compromised. The 
emergence of a new variant, B.1.351, complicated South Africa’s response to the second wave of the 

pandemic. Excess mortality numbers suggest that the impact of Covid-19 may have been more severe 

than initially documented; further research is needed to investigate the drivers and effects of these 

excess deaths. Socio-behavioural interventions were introduced when the risk to vulnerable 

communities was highlighted early in the pandemic. As the country experiences multiple surges, 

special attention needs to be paid to preventative measures and the roll-out of vaccines. 
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INTRODUCTION 
The response of the South African health sector to the Covid-19 pandemic was led by the national 

Department of Health, with the Minister of Health, Dr Zwelini Mkhize, playing a key role. Government 

introduced several laws and measures under the National Disaster Management Act (CoGTA, 2020). 

The country’s response was consistent with the Covid-19 Strategic Preparedness and Response (SPAR) 
operational planning guidelines of the World Health Organization (WHO), released in February 2020. 

The WHO (2020e) guidelines set out several measures that countries were encouraged to adopt to 

help contain the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). They include various 

pillars to combat the spread of the virus and a methodology for evaluating the efficacy of a 

government’s response. One such methodology uses 18 different indicators from SPAR to compile a 
preparedness index and an operational readiness index. South Africa had a moderate SPAR score of 

62 in terms of preparation but was considered among the top three countries in Africa at risk of 

importing Covid-19 (Gilbert et al., 2020). It also had a relatively high infectious disease vulnerability 

index (0,69), ranking 143rd out of 195 countries (Moore et al., 2016). Thus, South Africa had both a 

high risk of importing the disease and a relatively high vulnerability to its spread.  

Government mobilised a multisector response, within which the health response was integrated, and 
established the National Coronavirus Command Council to guide the lockdown regulations (Chapter 

2). The health minister set up the Ministerial Advisory Committee (MAC) on Covid-19 on 25 March 

2020 (Singh, 2020) to provide evidence-based guidance to the Department of Health. The initial 51-

member committee, chaired by Professor Salim Abdool Karim, comprised clinicians, virologists, 

epidemiologists, modellers, public health practitioners, and other experts. Its reporting structure is 

shown in Figure 5.1.1. In September 2020 the membership of the MAC was modified to include 
Professor Marian Jacobs as co-chair, and a new MAC on Vaccines was established, chaired by Professor 

Barry Schoub. In March 2021 Professor Karim stepped down as co-chair of the MAC after a one-year 

tenure and was replaced by Professor Kholeka Mlisana. The Incident Management Team on SARS-

CoV-2 Disease 2019 was set up to coordinate Covid-19 response operations, working with provincial 

and district joint outbreak committees countrywide. Policies were developed at national level and 
were implemented mainly by provincial departments (Pillay, 2020a).  

Figure 5.1.1: Organisational structure of the health sector response in a government context  

 
Source: Singh, 2020 
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The national health response plan consisted of eight overlapping stages (Figure 5.1.2):  

• Stage 1 was about preparation, including establishing national testing and surveillance capacity.  

• Stage 2 focused on primary prevention and commenced 10 days after the first South African case 

of Covid-19 had been confirmed. Government declared a national state of disaster, international 

travel was banned, schools and universities were closed, gatherings were restricted, and social 

distancing and handwashing were promoted. The MAC (discussed above) was set up.  

• Stage 3 enacted the national lockdown, with regulations implemented on 26 March 2020 (Singh, 

2020). The lockdown comprised five levels (Table 5.1.1 and Figure 5.1.19 below), ranging from 

extensive restrictions on movement and economic activity (alert level 5) to the easing of nearly all 
restrictions (alert level 1) (Garba et al., 2020).  

• Stage 4 started on day 33 of the lockdown. Government deployed over 28 000 community health 

workers to undertake active house-to-house screening and case finding, particularly in high-risk 

communities (e.g., informal settlements). They used a mobile phone app to administer a symptom 

checklist, and data for each household was uploaded with location coordinates to a central 

database to allow mapping. Suspected Covid-19 cases were referred to mobile testing stations or 

health facilities for further assessment.  

• Stage 5 involved identifying hotspots and putting in place preventative measures in areas with 

localised outbreaks.  

• Stage 6 involved the provision of medical care, including investment in infrastructure in the form 

of field hospitals.  

• Stage 7 took a psychosocial perspective, addressing deaths, burials, and the mental health 

challenges associated with bereavement.  

• Stage 8 ensures vigilance through continued case-finding and monitoring immunity levels, using 

surveillance in anticipation of potential subsequent waves of the epidemic (Abdool Karim, 2020). 

Figure 5.1.2: Stages of the South African response to Covid-19  

 
Source: Abdool Karim, 2020 
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Table 5.1.1: Covid-19 alert levels  
Alert level Timeline 

Level 5  
(Lockdown) 

The full national lockdown began at midnight on Thursday, 26 March, and continued until 
midnight on Thursday, 30 April. Its drastic measures helped contain the spread of the virus. 

Level 4 
Restrictions were then in place from 1 to 30 May 2020. Some activity was allowed to resume, 
subject to extreme precautions to limit community transmission and outbreaks. 

Level 3 This level, in effect from 1 June to 17 August 2020, eased some restrictions, including on 
work and social activities. It was implemented again on 29 December 2020, with adjustments. 

Level 2 
From 18 August to 20 September 2020, alert level 2 further eased restrictions but maintained 
physical distancing and restrictions on some leisure and social activities. 

Level 1 
From 21 September to 28 December 2020, level 1 allowed most normal activity to resume, 
subject to precautions and health guidelines. It was implemented again on 1 March 2021. 

 

This chapter critically reviews key interventions implemented by the Department of Health to contain 
and mitigate the Covid-19 epidemic in South Africa. It focuses on the impact of the national health 

response plan on the epidemiology of Covid-19, with due cognisance of the physical, biological, 

economic, social, cultural, and behavioural determinants of the health and wellness of the country’s 

diverse population. Table 5.1.2 shows the broad scope of these interventions. The chapter interrogates 

(a) the evidence base and rationale for the interventions, (b) the implementation process, (c) indicators 

of success (process and output), (d) enablers of and/or barriers to success, (e) mitigation strategies to 
address any barriers, and (f) recommendations for optimising the health sector response.  

Table 5.1.2: Interventions by the Department of Health 

 
Source: Pillay, 2020b 
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This chapter begins with a brief overview of the epidemiology of Covid-19 and correlates changes over 

time with the country’s risk-adjusted, alert levels containment strategy. This is followed by an analysis 

of healthcare system readiness, along with key clinical, public health, health policy, and socio-
behavioural interventions. Annex 5.1.1 discusses SARS-CoV-2 as the causative agent, the clinical 

manifestations of Covid-19, and guidelines for its management. Annex 5.1.2 discusses SARS-CoV-2 

variants and highlights the need for continued genomic surveillance.  

Note that this chapter focuses on the first and second waves of the pandemic. The health impact and 

response during the further progression of the pandemic will be discussed in the second edition of the 

Country Report.  

EPIDEMIOLOGY OF COVID-19 IN SOUTH AFRICA 
The earliest known case of Covid-19 was identified on 17 November 2019 in Wuhan, the capital of 

Hubei province in China; Chinese authorities reported the outbreak in December 2019 (Romagnani et 

al., 2020). Initial zoonotic transmission, presumably from bats or pangolins, was followed by extensive 

human-to-human spread through respiratory droplets, either directly, by contact with infectious 

individuals or indirectly, via contact with contaminated objects (Garba et al., 2020). Both air travel 

interconnectivity (which grew substantially around the Chinese New Year on 25 January 2020) and the 
efficacy of the virus contributed to its rapid global spread (Adamu, et al., 2020). The WHO declared 

Covid-19 a pandemic on 11 March 2020. 

THE FIRST SURGE OF INFECTIONS 
South Africa’s first case of Covid-19 was confirmed on 5 March 2020 in KwaZulu-Natal in a citizen 

returning from vacation in Italy. Imported cases rose steadily that week in Gauteng, the Western Cape, 
and KwaZulu-Natal, all provinces with large urban populations and international airports. While most 

cases in Gauteng involved relatively affluent, middle-aged individuals who had vacationed (and been 

infected) abroad, KwaZulu-Natal saw a significant nosocomial (hospital) outbreak with a higher case 

fatality rate early on (Box 5.1.6 below). The first suspected case of local transmission was reported on 

13 March 2020 (Giandhari et al., 2020). By 9 June 2020, South Africa had 52 991 reported cases, 66% 
of which had been in the Western Cape (NICD, 2020b).  

Covid-19 cases proliferated as a result of community transmission but levelled off during the strict 

lockdown. However, as the country incrementally eased lockdown levels, case numbers increased 

exponentially (Abdool Karim, 2020). Figure 5.1.3, panel A shows the cumulative and active Covid-19 

cases in correlation with the national response. A flattening of the curve is evident in weeks 13–15, 

followed by an exponential increase from week 16. Panel B shows the trajectory of the epidemic 
compared with select other countries (diagonal lines predict trajectories by percentage increase in 

cases). South Africa had one of the highest number of infections in the world (varying between fifth 

and twentieth) and the highest number in Africa – a cumulative total of 681 289 cases and 16 976 
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deaths by 6 October 2020 (WHO, 2021b). This gives a mortality rate of 2,5%. A total of 614 781 

recoveries have been reported, giving a recovery rate of 90% (NICD, 2020b).  

Figure 5.1.3: Trajectory of the epidemic 

 
Source: Abdool Karim, 2020 

Figure 5.1.4, panel A shows the cumulative case count by date and sector, stratified by province, age 

and sex. Panel B shows the shows the percentage of positive cases (total and new) stratified by sector 

and province as of October 2020 (NICD, 2021). The cumulative number of confirmed Covid-19 cases 

in South Africa on 4 October was 681 790 from 4 328 008 tests, of which 57,8% (393 971) were female. 
The vast majority of cases were among people ages 25–54. The high incidence of cases among younger 

people and women contrasted with global reports of higher risk among older people and men (de 

Lusignan et al., 2020; Kopel et al., 2020).  



 

Chapter 5.1. Health First Edition Country Report 232 

At 32,4%, Gauteng has the highest share of cases, almost double that of KwaZulu-Natal (17,6%) and 

the Western Cape (16,4%). The Eastern Cape follows with 13,2% of cases, and the remaining provinces 

are in single digits, ranging from 2,3% in Limpopo to 7,1% in the Free State. The Western Cape bore 
the brunt of the epidemic in May 2020 (possibly reflecting its greater testing capacity); numbers 

peaked in Gauteng and the Eastern Cape in June, in KwaZulu-Natal in July and August, and in the Free 

State in August and September 2020. 

Figure 5.1.4: Covid-19 daily report, 4 October 2020 

 

 
Source: NICD, 2021 
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Figure 5.1.5, panel A shows the cumulative cases by province. Panel B shows the distribution of cases 

by province over time, and panel C shows the proportion of positive cases in the public and private 

sectors, with the red trend line reflecting the seven-day moving average. The proportion of positive 
cases over time exhibits a typical bell-shaped epidemic curve. This is in line with the study by Garba et 

al. (2020), who modelled the epidemic with the unique inclusion of the environment as a variable. 

They predicted this scenario, provided people wore masks and complied with social distancing and 

basic hygiene measures.  

Figure 5.1.5: Covid-19 cases by province, first surge  

 
Source: NICD, 2021 

THE SECOND SURGE OF INFECTIONS 
South Africa experienced its worst surge of infections between October 2020 and March 2021, with a 

peak of infections in January 2021 (Figure 5.1.6). By 13 April 2021, the country had stabilised in a post-

second-wave phase. It had completed 10 181 143 Covid-19 tests and diagnosed 1 559 960 patients 
with Covid-19, according to the NICD (2021). It identified fewer than 1000 cases per day at this point, 

confirming a ‘pandemic in remission’. As in the first wave, the provinces with the highest number of 

infections were Gauteng (417 799), KwaZulu-Natal (335 245), the Western Cape (284 404), and the 

Eastern Cape (195 710), as per Figure 5.1.7. The lowest number of cases were in the Northern Cape 

(37 173), Limpopo (63 460), and the North West (64 991).  
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Figure 5.1.6: Second wave of infections, December 2020 to April 2021 

 
Source: NICD, 2021 

Figure 5.1.7: Covid-19 cases per province, second surge  

 
Source: NICD, 2021 

As a proportion of the population, the province most affected in terms of cases per 100 000 persons 

was the Western Cape (4059,6), followed by KwaZulu-Natal (2907,2), the Eastern Cape (2906,3), the 
Free State (2895,5), the Northern Cape (2875,4), and Gauteng (2697,5). The least-affected provinces 

by population size were Limpopo (1084,3), the North West (1581,7), and Mpumalanga (1632). These 

provincial trends are shown in Figure 5.1.8, which shows that the Eastern Cape experienced the 

second surge of infections before the other provinces, followed by the Western Cape and then 

KwaZulu-Natal and Gauteng. Among the worst-affected provinces, KwaZulu-Natal experienced the 
largest share of infections in the second surge, as Gauteng had in the first surge of infections. Among 

the least-affected provinces, the Free State had the largest share of infections in the first surge and 

Limpopo had the largest share in the second surge.  
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Figure 5.1.8: Provincial trends in Covid-19 infections, January 2020 to April 2021 

 
Source: NICD, 2021 

As shown in Figure 5.1.9, the highest number of Covid-19 cases were observed in the age group 30–
39 years, with females diagnosed more frequently than males in all age categories, except among 

children under the age of 10. Other age categories most affected in terms of caseload were 25–29 and 

40–49. (A small fraction of cases could not be allocated to sex classification category.) 

Figure 5.1.9: Incidence of Covid-19 infections by age group, April 2021 

 
Source: NICD, 2021 

REPRODUCTION AND DISPERSION OF THE VIRUS 
During alert level 5 the national average reproductive number (R) was 1,29 (95% CI [1,06–1,58]), 

escalating to nearly 1,5 by end-April, then dropping steadily to 1,27 (95% CI [1,06–1,51]) during level 

4 and finally to <1 at level 3 in the last weeks of July (Box 5.1.1). This decrease in transmission rates 
could possibly be attributed to good public adherence to the socio-behavioural interventions of 

physical distancing, hand hygiene, and the use of masks. The R values are confounded by different 

testing and reporting practices in and among provinces, changes in the determination of death rates, 

the risk profiles of cases, and the delay between symptom onset and the reporting of death over time. 
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Also, estimates of R for more recent periods may be less reliable, because of a decrease in mortality 

associated with the introduction of dexamethasone treatment and the use of high-flow nasal oxygen 

since mid-June 2020 (NICD, 2020c).  

Box 5.1.1: The effective (R) and basic reproductive number (R0) 

The effective reproductive number (R) and the basic reproductive number (R0), both transmission metrics of 
SARS-CoV-2, were estimated over time from laboratory-confirmed Covid-19 deaths.  

• R0 is the average number of secondary infections produced by a typical case of an infection in a fully 
susceptible population in the first few weeks after a novel infectious agent has been introduced into the 
population.  

• R is the average number of secondary, infectious cases in a mixed susceptible and non-susceptible 
population once the infectious agent is circulating.  
R>1 – an increasing number of new cases.  
R=1 – the number of new cases is stable. 
R<1 – a decline in new cases.  

 

During the second surge, the national average R initially remained steady under adjusted alert level 3 

and then declined in the first three weeks of January 2021 (Figure 5.1.10). It stabilised briefly towards 

the end of January 2021 and then gradually increased through the beginning of alert level 1 in March 

2021. R almost reached one at the end of the estimation period. At a provincial level, the trends were 

generally similar to the national one, with R near 1 at the end of the estimation period, except in the 
Northern Cape, where it exceeded 1 (NICD, 2021). The increasing trend in R indicates increasing 

transmission and may be driven in part by the relaxation of controls. It is essential that recommended 

measures to control the spread of Covid-19, including physical distancing, hand hygiene, good 

ventilation, adherence to venue capacity limits, and wearing masks, continue to be implemented. (Box 

5.1.2 discusses the dispersion, or clustering, of the virus.) 

Box 5.1.2: The dispersion factor (k) 

The dispersion factor (k) describes how much a disease clusters. The lower the k, the more the transmission 
can be attributed to a small number of infected people, the so-called super-spreaders. The 2005 severe acute 
respiratory syndrome (SARS) had a k of 0,16, the 2012 Middle East respiratory syndrome (MERS) an estimated 
0,25, and the 1918 flu pandemic a k value of 1, indicating that clusters played a smaller role.  

Covid-19, in contrast, has an estimated k of 0,1 where it is thought that 10% of cases result in 80% of the 
spread. Possible explanations proposed for the disease cluster of SARS-CoV-2 include: 
• the manner of spread by droplets and aerosols 
• individual patient characteristics where some cases shed more virus for longer periods or have 

stronger/weaker immune systems 
• indoor versus outdoor environments, with the latter considered to be less transmissible, 
• the nature of activities – those resulting in heavy, deep, or rapid breathing are more likely to spread the virus. 

Source: Kupferschmidt, 2020 
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Figure 5.1.10: Reproductive number, January to March 2021 

 
Source: NICD, 2021 

DISEASE PROGRESSION AND OUTCOME 
Of the 70 592 hospital admissions related to Covid-19 as of 19 September 2020, 65 373 patients had 

recorded in-hospital outcomes (death or discharge). The in-hospital case fatality rate was 19%, with a 

higher rate among males (22,3%) than females (16,8%) (p<0,001). According to the NICD (2021), 

254 912 patients were admitted and 52 374 died in the first year of the pandemic from confirmed 
Covid-19 (Table 5.1.3). In line with international experience (Box 5.1.3), in-hospital mortality was 

associated with older age groups, the male gender, non-Caucasian race, public sector admission, and 

comorbidities such as diabetes, hypertension, chronic cardiac disease, chronic renal disease, 

malignancy, HIV, tuberculosis (current and/or past), and obesity (NICD, 2020a). The effect of patient 

demographics, health behaviours and comorbidities on the severity, progression, and outcome of 

Covid-19 in recovered patients and those managed as out-patients is yet to be elaborated. 

Box 5.1.3: Covid-19 outcomes 
The vast majority of Covid-19 patients develop mild (40%) or moderate (40%) disease; about 15% develop 
severe disease requiring oxygen support, and 5% have critical disease characterised by complications such as 
respiratory failure, acute respiratory distress syndrome, sepsis and septic shock, thromboembolism, and/or 
multi-organ failure, including acute kidney injury and cardiac injury (WHO, 2020a).  

Adulthood, the male gender, older age (Kim et al., 2020; de Lusignan et al., 2020), location in urban or deprived 
areas (Singu, et al., 2020) and smoking are demographic and lifestyle risk factors for the disease. Underlying 
chronic diseases such as hypertension, cardiac disease, diabetes, chronic lung disease, cerebrovascular disease, 
chronic kidney disease, immune suppression and cancer are clinical risk factors for severe disease and death.  
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Table 5.1.3: Reported Covid-19 admissions by province and sector, 2020 

 
Source: NICD, 2021 

HEALTHCARE SYSTEM INTERVENTIONS  
Interventions in the healthcare system formed the vanguard of the South African health sector’s 

response to Covid-19, with the preparation of the system being the main focus in the early stages of 

the pandemic. This formed the rationale for ‘flattening the curve’ – delaying and reducing the peak of 
the epidemic curve for Covid-19. Several measures were put in place to prepare the healthcare system 

for the large number of cases anticipated at the height of the pandemic, as follows:  

• The healthcare system sought to build bed capacity to admit ill patients, including setting up field 

hospitals and strengthening intensive care unit (ICU) infrastructure.  

• Processes were put in place to build the capacity of frontline health workers to manage Covid-19 

patients, including triage, diagnosis, clinical care, and discharge of patients.  

• Infection prevention and control measures were implemented to prevent healthcare-associated 

Covid-19 infections among health workers and patients, including procuring personal protective 

equipment (PPE), zoning hospital areas, and decanting healthcare facilities (moving patients).  

These measures were implemented over time, guided by the eight-stage pandemic response 

framework adopted early on (Figure 5.1.2) and subsequently, according to the five alert stages (Table 

5.1.1 above). The success of the health sector response was assessed largely in terms of the capacity 
of the system to cope with anticipated demand at the height of the pandemic (e.g., Figure 5.1.11). 

These measures did not stand alone; they were augmented by other public health interventions, 
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including socio-behavioural ones. The key components of interventions in the healthcare system are 

discussed below. 

Figure 5.1.11: Trends in hospitalisations, 29 May 2020 to 26 March 2021 

Panel (a): Eastern Cape, KwaZulu-Natal, Western Cape and Gauteng  

 

Panel (b): Free State, Limpopo, Mpumalanga, North West and Northern Cape 

Source: Department of Health 

BUILDING CAPACITY TO ADMIT PATIENTS WITH COVID-19 
Given the relative weaknesses of the South African healthcare system, it was anticipated that the need 

for care at the height of the pandemic would severely strain the system, as occurred in other countries 

(Box 5.1.4). Scenario modelling was used estimate trends in caseloads. The projected numbers 

suggested a need to increase both overall beds and ICU beds equipped with ventilators. Initially, it was 

acknowledged that the modelled projections were the only sources of data to inform decisions on bed 
capacity. With hindsight, according to Dr Anban Pillay (2020a), the impact was overestimated, and 
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numbers had to be revised. While the scenarios were generally accepted, there were different views 

on ‘how’ to increase bed capacity (e.g., setting up standalone field hospitals or adding capacity in 

existing structures).  

Box 5.1.4: Impact on health systems worldwide 

The impact of Covid-19 in other countries, starting in China, revealed the burden of confirmed cases on 
healthcare systems. Estimates suggested that nearly 20% of patients would suffer a severe form of disease, 
and about 5% would need critical care support. China had to rapidly construct a new hospital to increase bed 
capacity. In Italy, which had one of the strongest health systems in the world, the healthcare system all but 
collapsed. Other countries, including the United States, erected field hospitals to increase capacity for the 
management of Covid-19, particularly the emphasis on the triaging of patients.  

 

Government designated 147 hospitals across the nine provinces as ‘sentinel hospitals’ for managing 

Covid-19 cases (DoH, 2021). The Department of Health also started constructing Covid-19 field 

hospitals in high-burden areas. Existing hospitals were zoned into Covid-19 and non-Covid-19 areas, 
and elective procedures were suspended to increase bed capacity. Government also partnered with 

the private sector to optimise the use of available beds and reduce inequalities between the public 

and private sectors. The design of operational plans and their implementation were left to each 

province, with support from the national department. 

BUILDING CAPACITY TO MANAGE PATIENTS WITH COVID-19 
The clinical management of patients with Covid-19 was in line with the guidelines jointly issued by the 

Department of Health and the National Institute for Communicable Diseases (NICD), underpinned by 

the WHO guidelines. National guidelines were updated regularly as new evidence emerged. The MAC 

also advised the minister on clinical areas of uncertainty, taking into account best current and 

emerging evidence. Healthcare workers were trained to manage patients clinically depending on 

severity of illness and level of care. Guidelines were designed for patients with asymptomatic, mild, 
and severe disease, as well as for critically ill patients. Much emphasis was placed on risk factors, such 

as age and comorbidities. Lessons from the Western Cape, which saw the first surge in cases, were 

shared with other provinces (e.g., Box 5.1.5). As healthcare workers gained experience, some of the 

treatment modalities also improved with the benefit of lessons learnt.  

One area perhaps overlooked initially was the preparation of the health workforce. As the world began 
to document the negative impact of Covid-19 on healthcare workers, concerns also emerged in South 

Africa. A study of healthcare workers conducted by the Human Sciences Research Council (HSRC) 

showed high levels of psychological distress, particularly among nurses. Concerns around inadequate 

PPE resulted in industrial action and tension between labour unions and government. Government 

began to monitor and report infections and deaths among healthcare workers. The HSRC work also 

showed that healthcare workers in the private sector suffered significant income losses, and many 
were later engaged in the public sector. Government also recruited healthcare workers and experts 

from Cuba to reinforce health response teams in provinces, as discussed in Chapter 7.  
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The South African Medical Research Council (SAMRC) monitored excess mortality and indicated that 

deaths designated as non-Covid-19 could be the result of Covid-19 or due to interventions to mitigate 

Covid-19 (Figure 5.1.15). Although excess deaths cannot be conclusively linked with Covid-19, research 
is underway to provide a detailed account.  

Box 5.1.5: Groote Schuur Hospital  

At Groote Schuur Hospital in Cape Town, in anticipation of severe pressure on ICU beds, patients with 
laboratory-confirmed or highly suspected Covid-19 pneumonia and severe respiratory failure were placed in 
non-critical medical wards and treated with high-flow nasal canula and awake self-proning as a pre-ICU 
intervention. Despite the compromises in offering this therapy in a less-monitored setting with a lower patient-
to-nurse ratio than in an ICU, it resulted in lower overall intubation rates, lower utilisation of ICU resources, 
and cost savings.  

As part of the early planning for the anticipated dramatic increased in intubation, the hospital created protocols 
for safe intubation, with defined roles, checklists, and systems. They used their simulation experience to 
provide open training sessions for all staff in the appropriate use of PPE, especially for aerosol-generating 
procedures, rapid intubation, and patient transfers. These simulations were conducted in theatres, emergency 
departments and wards, and cross-disciplinary participation of staff in interchangeable roles was encouraged. 
In addition, as routine and elective surgery decreased, the Department of Anaesthesia and Perioperative 
Medicine redeployed about half its consultants and registrars to a dedicated Covid-19 Anaesthesia and Airway 
Team. This interdisciplinary approach strengthened systems by the repeated testing, improvement, and 
standardisation of protocols. 

In line with clinical guidelines, patients on ventilation were treated with intravenous dexamethasone and, 
wherever possible, oral prednisolone to help avoid the use of venous catheters. Similarly, all patients with 
suspected or confirmed Covid-19 pneumonia received venous thromboembolism prophylaxis, unless there was 
a contraindication. However, although low-molecular-weight heparin is recommended (NICD, 2020a), the 
practice at Groote Schuur was changed to enhanced or ‘intermediate’ dose enoxaparin prophylaxis. This was 
to overcome suspected heparin resistance and potentially provide better protection for obese patients who 
might be under-dosed because of a failure to do accurate weight-based dosing. This dosing strategy was 
informed by expert opinion and the practice in international hospitals.  
Source: Mendelsohn et al., 2020 

 

In the early stages of the health sector response, there was concern that some vital services (e.g., child 
healthcare) would be compromised during the hard lockdown. It was also clear that patients would, 

and did, stay away because they feared contracting Covid-19 at health facilities. Some work has been 

done to assess the effect of the lockdown regulations on health services, as discussed in Chapter 5.4 

on the effect on maternal and child health visits.  

BUILDING CAPACITY FOR INFECTION PREVENTION AND CONTROL 
The South African health sector has long prepared for controlling infectious diseases. In April 2007, 

the director-general of health published the National Infection Prevention and Control Policy and 

Strategy (DoH, 2007), which set minimum national standards for the effective prevention and 

management of healthcare-associated infections. This was updated in March 2020 with the Draft 

National Infection Prevention and Control Strategic Framework (DoH, 2020d) in line with the WHO 
(2016) Guidelines on Core Components of Infection Prevention and Control Programmes at the 

National and Acute Healthcare Facility Level. These policies informed the Covid-19 Disease: Infection 
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Prevention and Control Guidelines Version 1 (DoH, 2020e). The Department of Health (2020c) then 

implemented draft Covid-19 Infection Prevention and Control Guidelines. 

Global experience showed the risks of Covid-19 among healthcare workers even before South Africa’s 
first case had been confirmed. Particular concerns related to the shortage of PPE and environmental 

risks of exposure. The global shortage of PPE forced South Africa to find innovative ways of centralising 

the international procurement of PPE, leveraging the strengths of the private sector. Early in the 

pandemic, hospital outbreaks were common, in both the private and public sector as the caseload 

continued to grow (Box 5.1.6). These outbreaks raised serious concerns about hospital-acquired 

infections among healthcare workers and patients and highlighted the need for better infection 
control and prevention. As noted, the shortage of PPE resulted in industrial action by healthcare 

unions. Along with the procurement of PPE, occupational health and safety committees were formed 

and national guidelines developed for Infection Prevention and Control for Covid-19 (DoH, 2020a & 

2020b). These committees also informed the guidelines on managing Covid-19 among healthcare 

workers. The HSRC national survey of healthcare workers highlighted the critical need for other 

aspects of infection prevention and control, such as environmental controls. The survey also showed 
the importance of focusing not only on the availability of PPE but also on its correct use. Evidence 

suggests that the business sector helped boost the supply chain for the national response, particularly 

around the international procurement of PPE and testing kits (Chapter 8).  

Box 5.1.6: Netcare St Augustine’s Hospital 

One of the first Covid-19 outbreaks occurred at Netcare’s St Augustine Hospital in Durban, KwaZulu-Natal, 
setting the stage for a systematic investigation of outbreaks (Lessels et al., 2020). The hospital had taken 
measures to prepare for the pandemic long before the first documented case in South Africa – on 7 February 
2020, its initial facility Covid-19 readiness assessment identified areas that required improvement, including 
the lack of a facility preparedness and response plan, policies and procedures for monitoring and managing 
healthcare workers and patients with potential for exposure to SARS‐CoV‐2 and an event‐based response 
system. It also identified the need to review plans for visitor access and movement and for staff training in the 
management of specimen packaging and transport. The hospital provided training to nursing and non-nursing 
Netcare staff (> 80% by 19 March 2020), along with contract and outsourced staff (43%). However, no doctors 
were trained, and it was unclear whether they received training from any other sources. On 6 March, hospital-
initiated entry screening was implemented, which reduced the number of entry points to the hospital. In early 
March, an operational manual was released, and a Joint Operations Committee was formed, comprising 
physicians, surgeons, anaesthetists, and intensivists. On 16 March a repeat facility readiness assessment was 
performed, and no areas for improvement were identified.  

However, this preparation did not prevent an outbreak among patients and staff in the hospital. Several 
lessons were learned from this outbreak: 
• Early recognition and isolation of patients with suspected Covid‐19 is essential to prevent or limit 

transmission in healthcare settings. All patients with an acute respiratory illness should be suspected of 
having Covid‐19 and investigated accordingly.  

• Healthcare workers should be alert to symptoms developing in people already in hospital and should be 
particularly vigilant in green zones, which house people thought to be at low risk of Covid‐19.  

• The Covid‐19 isolation and triage areas are to be completely separate from other patient care areas (with 
separate entrances and exits) to limit the potential for transmission.  

• Although current PPE guidance is appropriate, the focus on the type of masks provided to healthcare 
workers and the anxiety around mask use detracted from the importance of good mask etiquette and 
also from other components of infection prevention and control.  
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• Hand hygiene remains the most important intervention to prevent transmission of SARS‐CoV‐2 inside and 
outside hospitals.  

• Monitored environmental hygiene, with regular cleaning and disinfection, is also critical. 

Source: Lessels et al., 2020 

PERFORMANCE OF THE HEALTHCARE SYSTEM 
Evidence on the performance of the health system comes from data provided by the Department of 

Health and the NICD, several local surveys, and various case studies. South Africa also invited the WHO 

to help it prepare for the resurgence of the virus; the first main activity was an intra-action review of 

the country’s response, nationally and per province. In addition, the Department of Planning, 
Monitoring and Evaluation commissioned provincial evaluation reports through the departments in 

each province. This section also draws on routine healthcare data and published literature and reports. 

Overall, current evidence suggests the healthcare system was strained but resilient to the shock of the 

Covid-19 pandemic. The best data source for tracking the performance of the healthcare system is the 

sentinel hospital surveillance (DATCOV) through the NICD. Data collection improved gradually to 

include nearly all hospitals admitting Covid-19 patients in both the public (99%) and the private (100%) 
sectors (see also Table 5.1.3 above). By 7 November 2020, 606 facilities (358 public and 248 private) 

in all nine provinces have reported 96 399 admissions. Although some hospitals are yet to capture 

initial admissions, most of these are in the private sector. Admissions were highest in Gauteng (30%), 

the Western Cape (21%), KwaZulu-Natal (16%), and the Eastern Cape (14%). Slightly more women 

(56%) than men were admitted, with the incidence of admission increased with age. After the surge, 
the number of admissions decreased in all provinces; these will continue to be monitored.  

Another indicator of the effect of the pandemic on the health sector is mortality (Figure 5.1.12). 

Confirmed Covid-19-related deaths exceed 20 000, with 16 381 documented deaths occurring in 

hospital (a case fatality rate of 18%). For nearly 7% of admissions, an outcome – either died or 

discharged – is yet to be captured. The cumulative incidence risk of death increased with age and was 

higher for men than women over 40 years of age. A study in the Western Cape (Boulle et al., 2020) 
found that HIV or current tuberculosis in patients was independently associated with higher Covid-19 

mortality. The public sector experienced slightly more deaths than the private sector, particularly 

during the surge of the pandemic.  

Most deaths were reported in Gauteng (25%), followed by the Western Cape (22%), the Eastern Cape 

(21%), and KwaZulu-Natal (15%). The cumulative incidence risk per 100 000 people was highest in the 

Western Cape (53), the Eastern Cape (52), and the Free State (45), and lowest in the North West (12), 
Mpumalanga (8), and Limpopo (5). Figure 5.1.13 shows the relative number of deaths per province as 

a relative height, using a vertical height factor of 20x to highlight the differences. The mortality rate 

for each province is shown in ¼ standard deviation classes as colour. The Western Cape has the highest 

relative mortality rate (deaths/cases) at 3,78% and the second-highest number of deaths (4182). 

Gauteng has the highest number of deaths (4244) but the fourth-lowest mortality rate (1,93%). 
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Figure 5.1.12: Cumulative Covid-19 cases, hospitalisations, deaths, March 2020 to March 2021 

Source: NICD, 2021 

Figure 5.1.13: Covid-19 relative provincial mortality rate and total death, end-September 2020  

 
Sources: Mortality numbers (DoH, 2020g); Population data: NCEM za_data.xlsx dem (SACMC, 2020); Provincial 
boundaries: Demarcation Board 2016 provincial boundaries 
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As noted, SAMRC data suggests that South Africa experienced excess deaths during the pandemic, 

some of which could be undocumented cases of Covid-19 (Dyer, 2020). The South African SARS-CoV-

2 website showed 16 118 Covid-19-related deaths as of 22 September 2020. The SAMRC’s weekly 
death report for the week of 22 September (Bradshaw et al., 2020) shows a definite change from 

anticipated ‘normal’ mortality rates (Figure 5.1.15). The excess number of natural deaths was 

calculated at 44 793 for persons 1 year and older from 6 May to 22 September, with the highest 

proportion (66,5%) being over 60 years of age. This increase has not yet been scientifically explained, 

but Covid-19 appears to have been a contributing factor. 

Figure 5.1.14: Covid-19 relative provincial morbidity rate, end-March 2021  

 
Source: Mkhize, 2021 

Figure 5.1.15: Weekly deaths from all causes 1+ years, 29 December 2019 to 10 April 2021 

 
Source: Bradshaw et al., 2020 

https://sacoronavirus.co.za/
https://sacoronavirus.co.za/
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The evidence suggests that the healthcare system benefitted from drawing on both public and private 

healthcare sectors, hospitals, and general practitioner networks. The only province widely reported 

to have struggled with admissions was the Eastern Cape; this necessitated direct intervention by the 
Minister of Health. Although the collapse of the Eastern Cape system was an exception to the overall 

performance of the healthcare system, it illustrates that any further strain in a resurgence may put 

other provincial healthcare systems in trouble. That said, factors that helped the healthcare system 

cope with the Covid-19 surge included: 

• Restrictions on movement, which reduced the demand on the healthcare system 

• Restriction of alcohol, likely linked to a lower demand for emergency care (e.g., trauma and 

accidents) 

• The suspension of elective procedures to reduce the demand for routine surgical care 

• Extended prescriptions for chronic medication, intended to reduce the demand for chronic care 

services, particularly on primary healthcare services.  

There were unintended consequences from the redirection of resources. In some respects, care was 

compromised and might have contributed to excess mortality (Dyer, 2020). Unintended consequences 

were felt mostly by people who could not access needed healthcare because of movement 

restrictions, temporarily suspended healthcare services, fear of acquiring Covid-19 in healthcare 
facilities, and a lack of funds to access healthcare because of loss of income. These are discussed in 

more detail in Chapter 5.3 on vulnerable groups and Chapter 5.4 on gender. The long-term impact of 

these unintended consequences remains unclear. For example, the decision to redirect HIV and 

tuberculosis resources to support the Covid-19 response risks eroding gains made over several 

decades (Abdool Karim & Abdool Karim, 2020). However, Keene et al. (2020) argue that the systems 

developed to cope with Covid-19 could be used to strengthen HIV and tuberculosis services once the 
pandemic is under control, with lasting benefits for the overall performance of the healthcare system. 

It is imperative that South Africa continue to monitor the effects of Covid-19 on the healthcare system 

in relation to both its ability to cope with Covid-19 and any unintended consequences.  

PUBLIC HEALTH INTERVENTIONS  
TIMELINE OF INTERVENTIONS 
Public health interventions, the first line of the Covid-19 response in South Africa, aimed to monitor 

infections, detect cases, prevent transmission, and contain outbreaks. One of the first measures 

implemented by the Department of Health and the NICD was setting up laboratory testing (Figure 

5.1.16). In the early weeks of the pandemic, new cases were mainly imported, and the surveillance of 

ports and travellers was the primary focus. After the borders were closed, local transmission became 

the priority. When the lockdown was introduced, surveillance shifted towards monitoring the contacts 
of cases and the emergence of community transmission without known contacts. Initially the Minister 

of Health provided much public detail about each case, but this was reduced as the caseload increased. 

As community transmission took hold, containment and mitigation strategies became the primary 
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focus, necessitating the coordination of ‘outbreak response teams’. Early on, technical support teams 

from the NICD assisted provinces with case management and contact tracing. As provinces gained 

experience, interventions were gradually handed over to provincial and district teams, and municipal 
health services were also actively involved. These teams were often reinforced by representatives 

from the NICD, the WHO, and the Centres for Disease Control and Prevention (CDC), as well as local 

academic institutions. The setting for these interventions ranged from healthcare (e.g., hospitals and 

clinics) to the social environment (e.g., households, transport systems and workplaces).  

Figure 5.1.16: Public health interventions, 5 March to 21 August 2020 

 
Source: Department of Health 

While the implementation of these interventions varied between provinces, they included the 

following measures:  

• Case-based surveillance (including ports)  

• Contact tracing and tracking measures (including quarantine and isolation facilities)  

• Outbreak investigation and containment (including hotspots and infection and prevention control 

measures).  

Community health workers were mobilised to the highest-risk communities to undertake active 

house-to-house case finding. If they found a positive Covid-19 case, contact tracing was undertaken. 

In this way, about 11,4 million people (some 20% of the population) were screened. A mobile phone 

app was used to administer a symptom checklist, and data for each household was uploaded, along 
with its location, to a central database. People with Covid-19 symptoms were referred to mobile 

testing stations or nearby health facilities for treatment.  
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Traditional health practitioners felt excluded from the national response to Covid-19. Whereas they 

had been trained by government to identify and refer HIV and tuberculosis patients to hospitals, they 

were not included in combating Covid-19. They requested PPE and information on best practices for 
seeing patients (Bornman, 2020). Traditional health practitioners appear not to have received PPE.  

CASE-BASED SURVEILLANCE 
Laboratory testing for Covid-19 is perhaps the most important step in the identification of cases; this 

meant that South Africa needed to build robust testing capacity. The Covid-19 surveillance measures 

include total cases, new cases, recovered cases, the number of tests, and the testing positivity rate. 
Initially led by and centralised at the NICD, the public health sector’s capacity to test was gradually 

expanded to all provinces, with the goal of conducting over 30 000 tests a day.  

The private sector played an important role in making Covid-19 testing available, particularly in the 

early months. At the time, most South Africans with Covid-19 or their contacts were perceived to be 

of higher economic status, as most cases were imported by people who travelled abroad for work or 

vacation. They were more likely to be able to pay for tests in the private sector.  

However, once community transmission was widespread, most patients could not afford to pay for 

tests and needed free testing in the public sector. The private and public sectors coordinated efforts, 

holding regular joint meetings to minimise competition and enable quality assurance. Case-based 

surveillance depends on the accuracy of data captured at the point of contact with patients, and for a 

time it was difficult to ensure that the person-under-investigation forms were completed correctly. 
Once this had been addressed and the capacity for testing developed in all provinces, the next problem 

was a shortage of testing kits and reagents. However, this was resolved, and the situation improved 

after the country overcame the first surge in the pandemic (Figure 5.1.17 and Figure 5.1.18).  

Figure 5.1.17: Covid-19 cases, high burden, March 2020 to March 2021 

 
Source: Department of Health 
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Figure 5.1.18: Covid-19 cases, low burden, March 2020 to March 2021 

 
Source: Department of Health 

CONTACT TRACING, QUARANTINE, AND ISOLATION 
Once a case had been identified, their contacts were identified, traced, and tracked over time. For 
every case, a line list of contacts was created. Tracer teams, which formed part of the local response 

teams, visited these contacts to assess the feasibility of self-isolation and quarantine. While 

community-based management of Covid-19 was prioritised in this way, people with mild Covid-19 

who had other risk factors might be admitted to hospital or dedicated facilities for observation and 

support. Forced admission to hospital was controversial in the early stages, but this was handled 

better later on, when self-isolation at home was permitted. Still, provided their facilities allowed this, 
most people opted to self-monitor and isolate in their own homes. This raised the risk that self-

isolating cases could expose household members and contacts to infection, which made contact 

monitoring imperative.  

Guidelines on managing contact testing were regularly reviewed. Issues included: 

• Testing of known asymptomatic contacts, given the need to balance the cost against the continued 

risk of transmission  

• Time, given the window period of infection and transmissibility once symptoms have developed – 

determining at what point people needed to be tested after exposure, when they might expect 

symptoms, and how long they should stay in quarantine.  

Guidelines were also released for facilities for isolation and quarantine; the latter was reserved for 

potentially exposed individuals with no facilities to self-isolate at home, but without evidence of 

infection or a positive test. As these patients were otherwise well, many did not take up the offer to 

use these quarantine facilities. Instead, tracer teams managed them remotely, monitoring their 

symptoms where testing without symptoms was not allowed and initiating testing once symptoms 
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emerged. It was important in these circumstances to shield household members at higher risk of 

severe disease, including elderly people and those with comorbidities. For example, although a young 

person might have milder symptoms, contact with an elderly relative could put the latter at risk of 
severe illness and even death.  

The success of these measures was based on the prevention and early detection of new infections. 

South Africa, like other countries, developed an app-based alert system. Covid-Alert was used to 

detect potential contacts using Bluetooth on mobile phones and could anonymously notify these 

contacts of potential exposure.  

OUTBREAK PREVENTION, CONTAINMENT, AND MITIGATION 
South Africa acknowledged that small outbreaks were likely to occur as cases began to cluster and 

coalesce, and these could escalate into larger outbreaks. The NICD, supported by partners such as the 

WHO, the CDC, and academic institutions, investigated early outbreaks and helped build capacity in 

provinces and districts to investigate these outbreaks. In designated districts, the response was driven 

by communicable diseases units, including environmental health units, with the support of provincial 
and district health leadership.  

The teams, often referred to as joint outbreak committees, anticipated outbreaks by maintaining a 

high index of suspicion and reviewing the data to monitor trends. They identified any outbreaks, 

usually by observing a cluster of cases, then activated outbreak investigations to assess and confirm 

the outbreak. The source of infection would be identified, the index case isolated, and the contacts 
traced, quarantined, and monitored. A thorough investigation of an outbreak is a labour-intensive 

process and may include genomic studies to assess whether cases are connected. The teams 

constructed data in ways that allowed them to view the epidemic curve, monitor the effect of any 

outbreak response interventions, and declare whether the outbreak had ended. They worked with 

environmental health specialists to put in place measures to prevent further outbreaks; these almost 

always involved changes in standard operating procedures in areas where the outbreak occurred.  

Some outbreaks were so severe that they were not easy to contain and continued to flare up because 

of behavioural and environmental factors. In such cases, the teams would take mitigation measures, 

often including more aggressive interventions such as shutting down facilities, restricting movement, 

and isolating particular geographic areas. In these areas, often referred to as hotspots, transmission 

rates were so high that movement restrictions became the most effective way to limit the spread of 

the virus. Since people tend to cluster in certain environments, such as funerals, religious events, 
schools, work and transportation, social gatherings are very effective at setting off cluster outbreaks. 

Controlling such gatherings was often the most important way of limiting the rate of new infections 

and preventing an epidemic surge.  

As noted, the prevention and control of infections was a prominent aspect of minimising outbreaks, 

in line with the guidelines for Covid-19 Infection and Prevention Control (DOH, 2020d). These were 
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useful in both healthcare and for society as a whole, providing environmental and behavioural 

pathways for containing the virus. The effective control of outbreaks depended not only on isolated 

measures being implemented effectively, but also on maintaining the chain of all measures intended 
to prevent infection at all vulnerable points in the cycle of transmission.  

PERFORMANCE OF PUBLIC HEALTH MEASURES 
The success of these public health measures has not yet been adequately assessed, but isolated case 

studies and performance reports help to identify some of the strengths and weaknesses of these 

interventions.  

Perhaps the most prominent public health intervention was the early use of the lockdown in an effort 

to flatten the epidemic curve, at a time when the caseload was relatively low. The sudden turn in the 

curve was evidence enough that the lockdown strategy slowed the spread of the virus, and South 

Africa was seen to have achieved early success. Although it seems counterintuitive that ‘mitigation’ 

strategies could be introduced early in the pandemic, South Africa focused on slowing the rate of 

infection rather than trying to stop transmission. This arguably allowed the country to ‘acclimatise’ to 
Covid-19 by preparing its health system for a surge and its population for behavioural changes. 

It is also counterintuitive that South Africa eased restrictions when the caseload was clearly increasing 

during the surge. While the easing of restrictions to alert level 3, just before the peak of new infections, 

might have hastened the peak and even exacerbated the surge as the economy opened, the caseload 

was still lower than expected in the initial worst-case scenario. As noted, the surge did not occur 
simultaneously throughout the country: cases first rose rapidly in the Western Cape and then in the 

Eastern Cape, Gauteng, and KwaZulu-Natal, followed by the North West, the Free State, and the 

Northern Cape. Population density, economic activity and migration patterns all contributed to 

transmission dynamics.  

Thus, economic interests were pitted against public health interests, mirroring the worldwide debate 

about health versus economy, and lives versus livelihoods. South Africa’s early mitigation measures 
were clearly introduced for public health reasons, but the easing of restrictions was clearly for 

economic reasons. Some of the outbreak containment and mitigation measures were effective but 

disruptive, and early prevention measures were implemented to minimise the need for further 

containment measures. In all of these measures, the most important determinant of success is 

informed decision-making supported by data and evidence, and this was the case in South Africa. The 

decision to ‘go hard early’ was informed by the best available public data at the time, and the decision 
to change to five alert levels was informed by data from multiple sectors, including the economy. The 

decision to ease through alert levels was an attempt to balance risk with benefit; hence, the five alert 

level approach was dubbed a risk-adjusted strategy.  

With data so important for decision-making, the NICD and other stakeholders were frustrated by the 

limitations of the incoming data and the lack of standardised data collection tools; many did not 
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provide data in real time. The public health data system developed in the Western Cape came in handy 

when the pandemic took hold, allowing the country to get early evidence of risk factors and 

surveillance data.  

SOCIO-BEHAVIOURAL INTERVENTIONS 
Socio-behavioural interventions for public health are a critical part of controlling the spread of Covid-
19. In the absence of an efficacious vaccine or cure, the most potent tool for controlling the pandemic 

is measures or actions taken by individuals, institutions, communities, local and national governments, 

and international bodies to slow or stop its spread. Public health and socio-behavioural measures such 

as quarantine, isolation, social distancing, and lockdown quickly became standard measures against 

Covid-19 worldwide (Wilder-Smith & Freedman, 2020). However, the successful implementation of 
public health and socio-behavioural interventions largely depends on human behaviour and the 

public’s willingness to comply with such measures. In this regard, Box 5.1.7 sets out a theoretical 

framework for socio-behavioural interventions in South Africa.  

Box 5.1.7: Theoretical framework: The health belief model 

The health belief model attempts to explain health-related behaviour in terms of a belief pattern. A belief refers 
to a conviction that something is real or true (Kok, 1991 & 1992; Bandura, 1975; Ajzen, 1991). This model is 
based on the assumption that a perceived threat will motivate recipients into protective action, provided that 
the recommended action is deemed effective in averting the perceived threat (or disease) and is feasible. More 
specifically, the perceived threat or risk perception is a combination of (a) perceived susceptibility – the 
subjective perception of one’s risk of contracting a health problem in the absence of visible symptoms (e.g., ‘I 
had unprotected sex with multiple partners’), and (b) perceived severity – feelings about the seriousness of 
contracting the illness or leaving it untreated. This involves evaluations of medical and social consequences 
(e.g., Covid-19 infection may lead to serious illness or death). Whether the recommended action will be 
performed depends on (c) perceived benefits – a belief in the effectiveness of a particular action (e.g., ‘reducing 
my sexual partners will decrease my risk of getting infected’), and (d) perceived barriers – the potential 
negative aspects of a particular health action. This is what is referred to as outcome expectations of performing 
the behaviour, which can either be positive or negative. Finally, there must be (e) a ‘cue to action’ – a 
precipitating force that makes the person feel the need to act (e.g., a friend or family member who has decided 
to wear a mask). 

Several studies demonstrate that people’s risk perception of the Covid-19 pandemic is a key factor helping to 
increase community participation and the adoption of preventative measures (Mabaso et al., 2020). Relative 
to other countries on the continent, South Africa had the highest self-perceived risk of catching Covid 19, albeit 
still low – only about half of participants in the HSRC Covid-19 Lockdown Survey believed they were at risk of 
contracting the virus (Reddy et al., 2020).  

LOCKDOWN AND DISTANCING 
Stay-at-home lockdown 

The South African government’s response to the pandemic is aligned with the WHO’s guidelines for 

managing and containing Covid-19. At the time the nationwide lockdown was declared on 26 March 

2020, the country had only reported 927 cases of Covid-19 (DoH, 2020f), mainly in clusters in the 

metros. The total lockdown, originally intended to last for 21 days, imposed a stay-at-home order on 

the entire population; closed down non-essential services, schools, and institutions of higher learning; 
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and advised the public to remain indoors and avoid unnecessary social contact. The strict lockdown 

was enforced by police and the army in certain communities. The initial lockdown was for three weeks 

and was subsequently extended by two weeks until 30 April 2020.1 The key elements of the lockdown 
are discussed in the next section. 

South Africa was strongly praised by WHO officials, including the Director-General, Dr Tedros 

Adhanom Ghebreyesus, for the way it acted decisively to implement a lockdown deemed one of the 

most effective worldwide. However, the lockdown was criticised by a few local scientists, including 

members of the MAC (Chapter 3.1). Some expressed their views in the media, asserting that the 

lockdown was ‘nonsensical and unscientific’ (DoH, 2020c). The country briefly found itself in what 
seemed to be a fight for scientific independence, pitting government against academics, including its 

own advisors. Since then, events have moved on, but concerns remain as to what constitutes personal 

opinion vis-à-vis scientific advice. Trust, transparency, and consensus are important for a successful 

national response, and failure to protect these values can erode social solidarity and the compact with 

the nation. 

Restrictions during the lockdown 

Behavioural measures during the lockdown included restrictions on social gatherings, physical 

distancing, handwashing, and the wearing of masks. These are discussed in turn below. 

Restrictions on social gatherings: During the initial lockdown, gatherings were limited, as follows: 

• Schools and tertiary institutions were closed with effect from 15 March 2020 across all provinces.  

• Restaurants, night clubs, gyms, sports stadiums, and other facilities that allow large gatherings 

were closed when the country moved into total lockdown on 26 March 2020. 

• Religious places of worship, including churches, mosques, and synagogues, were closed, as these 

gatherings had been identified as ‘super spreader’ events (see also Box 5.1.2). Early on, a large 

church gathering in Bloemfontein had led to a significant Covid-19 outbreak; many attendees 

contracted the virus, and infection spread to other provinces. 

• Gatherings for funerals were limited to 50 people per event. Traditional funeral practices were 

banned; they remain banned at level 1 lockdown, as they are likely to increase transmission of the 
virus among the attendees. 

Physical distancing: Social distancing, later called physical distancing, is a key strategy for curbing the 

spread of the virus. South Africa adopted physical distancing as a strategy immediately after the first 

case of Covid-19 had been reported in KwaZulu-Natal. The message to stay well apart in public spaces 

has been consistent. However, ambiguous messaging on the actual distance needed to prevent the 

spread of the virus, whether 2 metres, 1,5 metres or 1 metre, has caused some confusion. 

 
1 The HSRC conducted an online survey during the hard lockdown (alert level 5) to explore people’s COVID-19 
experiences and preparedness (Reddy et al., 2020), the economic impact of the lockdown, food security, and 
adherence to the lockdown regulations (Sifunda et al., 2020), among other issues. 
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Mask wearing: Initially, the wearing of masks was recommended only for people who directly cared 

for Covid-19 patients and for frontline workers in health facilities with Covid-19 patients (WHO, 

2020b). But as the evidence evolved, the general wearing of masks was encouraged. South Africa first 
adopted mask wearing in public spaces on 10 April 2020, even though at that point it was only 

recommended and not a mandatory measure (DoH, 2020a). South Africans generally embraced this 

initiative, and most businesses enforced the regulations. Complying with mask regulations became 

increasingly normative. 

Reopening the economy 

As part of the gradual re-opening of the economy, on 1 May 2020 the president announced a strategy 

to ease the lockdown through five alert levels (Figure 5.1.19 and Table 5.1.1 above). In contrast, many 

countries that implemented lockdowns did not have clear plans to ease lockdown or to transition to 

various levels or stages, which led to confusion. 

Figure 5.1.19: The five alert levels of the lockdown  

 
Source: South African Government, 2020a 

Coronavirus burnout and pandemic fatigue 

Several months into the lockdown, ‘coronavirus burnout’ and ‘pandemic fatigue’ emerged across the 
globe. Pandemic fatigue among the South African population was identified by researchers from the 

University of Johannesburg and the HSRC. They found that adherence to mask-wearing regulations 
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decreased over time, with only about 73% of respondents reporting that they ‘always’ wore a face 

mask in public spaces. About 15% wore a mask ‘most of the time’, and about 10% wore one less 

regularly or never at all (UJ & HSRC, 2020). Risk perceptions had likewise diminished. Respondents put 
their chance of catching Covid-19 at about 46%, down from around 50% earlier on. People also 

appeared to be more sceptical – those who thought the threat of SARS-CoV-2 exaggerated rose from 

the initial 33% to 40%.  

COVID-19 VACCINATION CAMPAIGN 
As South Africa emerged from the second surge of Covid-19 infections, the country launched its 

vaccination campaign on 17 February 2021. The initiative was implemented under the Sisonke Phase 

3b trial registered with the South African Health Products Regulatory Authority, as an implementation 
study targeted at healthcare workers (Chapter 3.1). By 13 April 2021, 292 623 healthcare workers had 

been vaccinated. Sisonke was a follow-on study from the Ensemble Phase III trial, which tested the 

safety and efficacy of the Johnson & Johnson Covid-19 vaccine by Janssen Pharmaceuticals. The 

preliminary results of this study were released in February 2021. The vaccine was shown to be safe 

and efficacious in South Africa, with an efficacy rate of 89% against severe disease and 48% against 

mild-to-moderate disease. At the same time, the results of the Oxford/AstraZeneca vaccine trial in 
South Africa were released. Whereas the global efficacy of this vaccine was 79%, it was only 22% 

locally, largely because of breakthrough infections caused by the variant dominant in South Africa, 

M501Y.V2 (B.1.351).  

At this point, South Africa had already procured 1,5 million doses of the Oxford/AstraZeneca vaccine 

from the Serum Institute of India, a million of which had been delivered on 1 February 2021, awaiting 

quality assurance results. These vaccines had been procured in December 2020 after much public 
outcry during the second surge of infections about the lack of vaccines and the slow pace of vaccine 

procurement by the state. They had been intended for use among healthcare workers (about 

1,25 million people), as part of the first phase of the national roll-out of Covid-19 vaccines. The second 

phase of the roll-out would include people with comorbidities and risk factors for Covid-19, as well as 

those considered essential workers across different sectors. The third phase would include other 
South Africans with or without risk factors, 18 years and older, in order to achieve population herd 

immunity of 67%. Although vaccine hesitancy had been a concern before the vaccination campaign, 

studies suggest that the willingness to receive a vaccine increased from 56% in December 2020 to 67% 

in February 2021. Also, demand for the Johnson & Johnson vaccine was very high in the Sisonke trial.  

Government had planned to launch the national vaccine roll-out at the beginning of February 2021 

and to complete phase 1 (i.e., healthcare workers) by the end of March. Given the weak results of the 
Oxford/AstraZeneca vaccine trial, the national roll-out was halted. South Africa approved the Sisonke 

implementation study discussed above, which aimed to vaccinate 500 000 healthcare workers with 

the Johnson & Johnson vaccine. The vaccines were donated by the Janssen Pharmaceuticals by the 

end of April 2021, and doses were received in small batches weekly or fortnightly. The national 
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vaccination roll-out was expected to commence again at end-April or early May 2021, which suggests 

a two-month delay from the envisaged completion date. (The impact of this disruption could be 

assessed to some extent through an evaluation of Covid-19 infections among healthcare workers 
between 1 April 2021 and the completion of phase 1 in May 2021. Such an evaluation could assess the 

number of infections, hospitalisations, and deaths that could have been avoided if vaccinations had 

not been disrupted.) 

South Africa sold its stock of Oxford/AstraZeneca vaccines to the African Union at a price initially paid 

to the Serum Institute; these were then distributed to several countries on the continent. South Africa 

was reimbursed for the remainder of the 500 000 vaccine doses not yet delivered. Since then, it has 
concluded negotiations to procure 31 million doses of the single-dose Johnson & Johnson vaccine and 

30 million doses of the two-dose Pfizer-BioNTech vaccine, expected to cover 46 million eligible people. 

South Africa has also considered other vaccines from the list in Figure 5.1.20, but no other contracts 

had been finalised by 13 April 2021. Given the country’s difficult experience with the choice and 

procurement of vaccines to date, all vaccines will be subjected to implementation study protocols to 

monitor their safety and effectiveness.  

Figure 5.1.20: Comparison of selected Covid-19 vaccines  
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COVID-19 AND ACCESS TO SERVICES 
WATER AND SANITATION 
SARS-CoV-2 has shone light on the importance of hygiene, particularly through hand sanitising with 

either alcohol-based sanitisers or handwashing using regular soap and water. The latter was the key 
strategy for hand hygiene, as most households did not have the financial resources to buy alcohol-

based hand sanitisers. However, this meant that access to clean water had to be improved in almost 

every community in the country.2 Government measures to provide water to vulnerable communities 

included the provision of water tankers and storage tanks (Chapter 5.3). The Department of Water 

and Sanitation said on 16 June 2020 that since the establishment of the National Command Centre at 
Rand Water, an agency of the department, almost 19 000 water storage tanks and 1299 water delivery 

tankers had been delivered (SAnews, 2020). But, as noted by the Minister of Human Settlements, 

Water and Sanitation, Lindiwe Sisulu, some businesses were sabotaging the delivery of water for 

financial gain (South African Government, 2020b). Although the impact of the provision of water to 

vulnerable communities has not yet been quantified, the inclusion of measures to address water and 

sanitation challenges in the Covid-19 stimulus package was both necessary and timely (Mudombi & 
Montmasson-Clair, 2020). 

The Water Research Commission partnered with Waterlab, the Council for Scientific and Industrial 

Research (CSIR, 2020a), and the University of Pretoria to validate the applicability of the wastewater-

based epidemiology approach for the surveillance of Covid-19 at community level (WRC, 2020). There 

are no reports of faecal-oral transmission of Covid-19, but it is not known whether the virus in sewage 

can cause infection. The technique used to detect the virus in wastewater picks up fragments of the 
RNA nucleic acids but cannot determine if the virus is intact and infectious. 

HUMAN SETTLEMENTS 
Certain communities were more vulnerable to the spread of Covid-19. This included people in informal 

housing and crowded areas, who found it difficult to implement measures such as physical distancing 
(Abdool Karim, 2020; see also Chapter 5.3). People living under these conditions have limited access 

to adequate water and sanitation. For example, communal water sources such as stand taps are often 

located in difficult-to-access locations (e.g., road servitudes or the perimeter of informal settlements). 

About 68% of households have to share toilets, and 6,8% still use a ‘bucket system’ (SERI, 2018).  

The CSIR (2020b) assisted the National Disaster Management Committee in identifying the most 

vulnerable communities. A geographic information system, ArcGIS Desktop 10.6, was used to identify 
the areas classified as informal in the 2018 South African Landcover Database (DEFF, 2018) to quantify 

the spatial extent of informal settlements and establish their population density. Based on the 

 
2 The General Household survey (Stats SA, 2019) shows that access to piped water for households increased 
from 9,3 million in 2006 to 13,8 million in 2018. About 46,3% of households had piped water in their dwellings, 
28,5% had water on site, 12,3% relied on communal taps, and 1,9% relied on neighbours’ taps. However, 2,7% 
of households still had to fetch water from untreated sources such as rivers, dams, and wells in 2018. 
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hypothesis that informal areas would be the highest-risk areas for the spread of Covid-19, it was 

expected that the highest correlation between cases per province and housing type would be for 

informal dwellings. A statistical comparison of Covid-19 cases by province as of 30 September (month-
end of alert level 2) revealed a correlation coefficient of 0,911 with all dwelling type counts in each 

province. The highest correlation by dwelling type was ‘flat or apartment in a block of flats’ at 0,985. 

This is notable, as during the initial Covid-19 outbreaks in China, 79,9% of outbreaks occurred indoors, 

almost all of these in apartment settings (Qian et al., 2020). Informal settlements had a correlation 

coefficient of 0,916, while the lowest correlation was semi-detached houses at 0,633. This underlines 

the need for interventions in densely populated formal areas, with a possible focus on identifying the 
primary means of spread in these environments. 

Figure 5.1.21 shows the relative number of Covid-19 cases per province as relative heights for each 

province, superimposed with their totals. The relative incidence rate is shown in ¼ standard deviation 

classes as a percentage of the total population per province. The average recorded case incidence 

across South Africa at the end of September was 1,15%. Although the Free State recorded only 46 947 

cases, its relatively small population means it has the highest incidence rate (1,63%). It also has the 
highest relative proportion of bucket toilets in any province (5,5%). Limpopo had the lowest incidence 

of Covid-19 at 0,26%. The largest province in terms of population, Gauteng (15,18 million people), also 

had the largest number of cases (219 704) but only the third-highest incidence rate (1,45%). The 

highest correlation of water supply type to Covid-19 cases per province was ‘regional/local water 

scheme’ (0,955), while boreholes were the ‘safest’ in this regard (-0,148).  

Figure 5.1.21: Covid-19 cases and relative incidence rate per province, end-September 2020 

  
Source: Case numbers (DoH, 2020g). Population data: NCEM za_data.xlsx dem (SACMC, 2020). Provincial 
boundaries: Demarcation Board, 2016 provincial boundaries 
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CONCLUDING REMARKS 
The health sector showed resilience during the first surge of the pandemic. Still, important weaknesses 

were revealed, particularly in the Eastern Cape. Covid-19 has also had a marked impact on healthcare 

workers, including long-term moral injury and mental health effects, as well as infections and deaths, 

and the consequent erosion of the health workforce. The main issues of occupational health and 
safety were infection prevention and control, including PPE and environmental controls, and other 

prevention and mitigation measures. The negative impact of the surge on routine and chronic 

healthcare services was also of concern, and further work is needed to systematically investigate this 

problem. The root cause of excess deaths, and the extent to which these were caused by Covid-19 

directly or indirectly (by exacerbating other health conditions), is yet to be documented.  

One critical issue was the importance of surveillance and robust data systems and the need to improve 

local systems of surveillance (Box 5.1.8). South Africa needs to strengthen its data collection and 

analytical systems as a matter of priority to support public health decision-making. Tools such as 

Covid-Connect and Covid-Alert may be a step in the right direction, but more data science capacity is 

needed so that data can be displayed on dashboards in real time, with assisted technology to pick up 

abnormal trends. This would allow South Africa to leverage other forms of surveillance (e.g., sewage 
system sample collection and monitoring), along with other forms of environmental and longitudinal 

surveillance. Public health needs reliable data to enhance the performance and success of its 

interventions.  

Box 5.1.8: Emerging recommendations 

1. Strengthen data systems and science for decision-making 

2. Strengthen outbreak prevention and containment measures 

3. Integrate behavioural interventions into the health sector 

4. Protect vulnerable individuals, groups, and communities 

5. Limit unintended consequences and excess deaths  

6. Ensure supportive legislation to protect public health and wellbeing 

7. Monitor measurable outcomes of vaccination campaign 

8. Maintain case-based and genomic surveillance 

9. Conduct implementation studies for vaccination roll-out to monitor safety and effectiveness 

 

Special attention needs to be paid to vulnerable communities and more generally to how infections 

and deaths tracked the social determinants of health. More in-depth research is needed on the spatial 

and socio-economic distribution of Covid-19 cases at a higher spatial resolution to analyse the spread 
of the virus and help combat any future outbreaks. A multidisciplinary approach is essential, as Singh 

(2020) argued. Until vaccination has been rolled out, behavioural modification and adherence to 

regulations remain critical in combating the pandemic. Singh’s synopsis is that without a transparent, 

inclusive, multidisciplinary approach, South Africa’s response to the Covid-19 pandemic will falter. 
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As surges appear inevitable, it is important to continue to monitor infections, cases, admissions, and 

deaths to identify signs of resurgence and to institute interventions early. Table 5.1.4 shows the 

indicators used by the Incident Management Team and the provinces to monitor any resurgence. 
While there is positive news with respect to vaccines, it remains imperative that behavioural 

interventions be maintained to minimise the risk of new infections.  

Table 5.1.4: Incident Management Team indicators 

 Indicator* Description  

1 New Covid-19 
cases per day 

New Covid-19 cases reported within a geographic region 
Consider the additional descriptive indicators of the new cases: gender, age, and 
geographic area. 
The rate of change of daily new cases from one week to the next should be 
calculated and measured against the thresholds. 

2 
Testing rate/unit 
population 

The testing rate per 100 000 population should be greater than 41 tests per 
100 000 people per day. 
Note: Testing rate data is currently only available for the public sector, 

3 

Percentage 
positivity rate (note 
within which 
population groups) 

The positivity rate should be less than 20% (at least 5 tests for every positive case).  
Percentage of positive tests of all tests conducted within a defined geographic area 
Note within which population groups the high positivity rates occur. 

4 
Active cases 
(incidence risk) 

Active Covid-19 cases per 100 000 population  
Confirmed cases – Covid-19 deaths – Covid-19 recoveries 

5 
Current Covid-19 
hospital admissions 

Consider the percentage of hospital beds occupied by Covid-19 patients in a given 
geographic area. 
Consider the percentage of ICU beds occupied by Covid-19 patients. 

6 Covid-19 mortality 
Covid-19 deaths per 100 000 population 
Investigate factors associated with mortality and severity. 

7 All-cause mortality All-cause mortality per 100 000 population (compared to projections) 

Source: Department of Health 
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ANNEX 5.1.1: CLINICAL AND BIOMEDICAL ASPECTS 

COVID-19 CAUSATIVE AGENT 
Covid-19 (from ‘coronavirus disease 2019’) is caused by a novel coronavirus that was first identified 

from the respiratory tracts of pneumonia patients in Wuhan, Hubei Province, China, in December 2019 
(Guo et al., 2020). The virus, subsequently named severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), is classified as an enveloped, non-segmented, positive sense ribonucleic acid (RNA) virus 

in the ortho corona virinae subfamily. This group of viruses is commonly found in various mammals, 

including humans (Astuti & Ysrafil, 2020).  

The structure of SARS-CoV-2 consists of four main proteins – spike (S) glycoprotein, nucleocapsid (N) 
protein, membrane (M) glycoprotein and envelope (E) glycoprotein (Figure 5.1.22) (Jiang et al., 2020). 

The S glycoprotein protrudes from the surface of the virus (giving it the appearance of crown-like 

spikes) and plays an important role in binding to the host cell via the host receptor, angiotensin-

converting enzyme 2 (ACE2) (Astuti & Ysrafil, 2020; Walls et al., 2020). The nucleocapsid (N) protein 

binds to the RNA of the virus and is involved in viral replication, while the M glycoprotein plays a role 

in determining the shape of the virus envelope and binds to all the other structural proteins, promoting 
completion of viral assembly. The smallest structural protein is the E glycoprotein, which also plays a role 

in the production and maturation of this virus (Schoeman & Fielding, 2019; Tai et al., 2020).  

Figure 5.1.22: Structure of SARS-CoV-2  

 
Source: Encyclopaedia Britannica, 2020 

The process of viral entry into the host cell begins by the attachment of the S glycoprotein to the 

receptor (ACE2) of the host cells. Although ACE2 is found in various organs, including the heart, lungs, 

kidneys and gastrointestinal tract, nasal epithelial cells (specifically goblet/secretory cells and ciliated 

cells) have the highest levels of ACE2 expression in the respiratory tract (Sungnak et al., 2020). Binding 

is followed by fusion of the viral membrane and host cell membrane and activation of the S proteins 

(Walls et al., 2020). This leads to conformational changes and allows the virus to enter the cells (Anand 
et al., 2020). Once SARS-CoV-2 has entered the cell, its RNA is released and can become translated 
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into viral proteins in the host cell nucleus. The structural and accessory proteins of the virus are 

assembled in the host cell endoplasmic reticulum-Golgi intermediate compartment, forming small 

vesicles. The virus is then released through exocytosis (Fehr & Perlman, 2015). 

CLINICAL PRESENTATION 
One of the characteristics of SARS-CoV-2 infections is the occurrence of asymptomatic infections 

(Kimbal et al., 2020; Mizumoto et al., 2020; Oran & Topol, 2020). Although the proportion of these 

infections has not been well studied, data from large cohorts suggests it may be as high as 30–40% 

(Lavezzo et al., 2020; Oran & Topol, 2020). It must be noted that some individuals who are 
asymptomatic at the time of diagnosis do develop symptoms and are in fact pre-symptomatic (Sakurai 

et al., 2020; Wang et al., 2020).  

It is generally accepted that the incubation period for Covid-19 is within 14 days after exposure, with 

most cases occurring 4–5 days after exposure (Guan et al., 2020; Li et al., 2020). The incubation period 

of SARS-CoV-2 is estimated to be 5,2–5,5 days and the serial interval, defined as the time between the 

successive onset of symptoms in a chain of transmission, is 7,6 days (Garba et al., 2020). However, 
determinations of the incubation period may differ, depending on the method used to assess exposure 

and the calculations used for the estimate. In a study of 1099 symptomatic Covid-19 patients, the 

median incubation period was 4 days (Guan et al., 2020). This is comparable with results from a 

modelling study that used data from 181 confirmed cases with identifiable exposure to estimate a 

mean incubation period of 5,1 days. However, another study, using data from 1084 Covid-19 patients, 
suggested a longer median incubation period of 7,8 days, with a significant number of patients only 

developing symptoms 14 days or more after exposure (Qin et al., 2020).  

There are no specific symptoms or signs that can reliably distinguish Covid-19 (Struyf et al., 2020). 

Commonly experienced symptoms are cough, fever, myalgia, headache, dyspnoea, sore throat, 

diarrhoea, nausea and vomiting, loss of smell or taste, abdominal pain, and rhinorrhoea (Goyal et al., 

2020; Huang et al., 2020; Pan et al., 2020; Shi et al., 2020; Stokes et al., 2020; Wang et al., 2020). Less 
common symptoms include conjunctivitis (Colavita et al., 2020; Ma et al., 2020) and various 

dermatological symptoms (de Masson et al., 2020; Galván Casas et al., 2020; Recalcati, 2020). 

Pneumonia (characterised by fever, cough, dyspnoea, and infiltrates on chest imaging) is the most 

frequent serious clinical presentation of Covid-19 (Guan et al., 2020; Huang et al., 2020; Wang et al., 

2020). In addition, smell, or taste disorders (e.g., anosmia and dysgeusia) are more common in Covid-

19 than with other viral respiratory infections (Lechien et al., 2020; Mercante et al., 2020; Tong et al., 
2020), with a prevalence estimate of 52% and 44%, respectively (Tong et al., 2020).  

Importantly, fever (defined as temperature above 37,5oC) is not a universal symptom of Covid-19, 

even among hospitalised patients. In a study of 1099 hospitalised patients from China, only 44% had 

fever upon admission. This increased to 89% during hospitalisation (Guan et al., 2020). Another study 

of more than 5000 hospitalised patients in New York found that only 31% had fever on admission and 
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a CDC report on the symptoms of over 370 000 confirmed Covid-19 cases indicated that 43% of 

individuals presented with fever (Stokes et al., 2020). 

Serious complications of Covid-19 have been described. These include acute respiratory distress 
syndrome, often requiring ventilation or oxygen support (Wang et al., 2020, Richardson et al., 2020; 

Petrilli et al., 2020), cardiac and cardiovascular complications (Wang et al., 2020; Arentz et al., 2020; 

Cao et al., 2020) and thromboembolic complications, such as pulmonary embolism and stroke (Danzi 

et al., 2020; Merkler et al., 2020). Another complication that is associated with serious and often fatal 

Covid-19 is an enhanced inflammatory response, characterised by persistent fever, increased 

inflammatory markers, and the release of pro-inflammatory cytokines (Huang et al., 2020; Mehta et 
al., 2020). A multisystem inflammatory syndrome with symptoms similar to those of Kawasaki disease 

and toxic shock syndrome has also been described (Shaigany et al., 2020; Sokolovsky et al., 2020). 

Although secondary infections may not be a common complication, data from several countries shows 

fungal and bacterial co-infections in Covid-19 patients (Ezeokoli & Pohl, 2020; Fattorini et al., 2020). 

The majority of fungal infections are caused by Aspergillus (mostly A. fumigatus) and Candida species, 

while Mycoplasma pneumoniae, Staphylococcus aureus, Legionella pneumophila, Streptococcus 
pneumoniae, Haemophilus spp. and Klebsiella spp. are the main bacteria isolated from Covid-19 

patients. These infections are not exclusive to Covid-19 but are often observed in patients admitted 

to ICUs (Bassetti et al., 2017; Fattorini et al., 2020). As many of these co-infections are drug resistant, 

they may increase mortality in Covid-19 patients. The infection fatality rate of Covid-19 across 

populations is 0,68% (0,53–0,82%). with the range affected by age and underlying comorbidities in the 
population (Meyerowitz-Katz & Merone, 2020). 

CLINICAL MANAGEMENT GUIDELINES 
Guidelines on clinical management of Covid-19 were published by the WHO (2020b & 2020c) and 

adopted by the NICD and the national Department of Health (NICD & DoH, 2020a, 2020b & 2020c). 

Clinical management starts with identifying infected persons through screening; collecting specimens 
from the upper respiratory tract or, preferably, the lower respiratory tract of people suspected to be 

infected or presenting with typical symptoms; and performing reverse-transcriptase polymerase chain 

reaction (RT-PCR) tests for the presence of SARS-CoV-2.  

Because there is no cure for Covid-19, the clinical management focuses on symptomatic relief and is 

based on the severity of the disease. Patients with mild to moderate Covid-19 may not require 

hospitalisation, but appropriate infection prevention and control measures, including isolation, are 
necessary to prevent the transmission of the virus. Patients should be provided with symptomatic 

treatment, such as paracetamol for pain and fever (NICD & DoH, 2020c), and should be counselled 

about the signs and symptoms of complicated disease. The WHO also noted that older patients and 

those with comorbidities may present with mild symptoms but have a high risk of deterioration; they 

should be admitted to a designated unit for close monitoring (WHO, 2020b). 
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Patients with severe Covid-19 should be hospitalised. Haematology and biochemistry laboratory 

testing and an electrocardiogram should be performed at admission and as clinically indicated to 

monitor for complications, such as acute liver, kidney, and cardiac injury or shock. Patients with severe 
acute respiratory infection and respiratory distress, hypoxaemia or shock should immediately be given 

supplemental oxygen therapy to a target of oxygen saturation (SpO2) > 94% (WHO, 2020b), later 

reduced to SpO2 > 90% (WHO, 2020c; NICD& DoH, 2020). Patients with severe Covid-19 should also 

be closely monitored for signs of clinical deterioration (e.g., rapidly progressive respiratory failure and 

sepsis), and clinicians should respond immediately with supportive care interventions. In patients with 

sepsis, empiric treatment with antimicrobials should be initiated within 1 hour of initial assessment 
and de-escalated on the basis of microbiology results and clinical judgement. Clinicians should 

understand the patient’s comorbid condition(s) in order to manage critical illness and decide which 

chronic therapies should be continued or stopped temporarily. 

Clinicians should recognise severe hypoxemic respiratory failure in critical Covid-19 patients who do 

not respond to standard oxygen therapy and should provide advanced oxygen/ventilatory support. 

Any endotracheal intubation should be performed by a trained and experienced provider using 
airborne precautions. Although not expressly stated in the NICD guidelines (NICD & DoH, 2020c), the 

WHO (2020b & 2020c) recommended that high-flow nasal oxygen and non-invasive ventilation be 

used only in selected patients with hypoxemic respiratory failure or mild acute respiratory distress 

syndrome. Patients treated with high-flow nasal oxygen or non-invasive ventilation should be closely 

monitored by experienced personnel capable of performing endotracheal intubation in case the 
patient acutely deteriorates or does not improve after a short trial (about 1 hour). In settings with 

access to the required expertise, patients with refractory hypoxemia despite lung protective 

ventilation may be referred for extracorporeal membrane oxygenation.  

The initial WHO (2020b) guideline around de-isolation stated that in hospitalised patients with 

confirmed Covid-19, repeated upper and lower respiratory tract samples can be collected to 

demonstrate viral clearance. For hospital discharge of a clinically recovered patient, two negative tests 
– at least 24 hours apart – were recommended. This was amended in the March 2020 NICD guidelines, 

which recommended that patients be de-isolated without the need for repeat PCR tests; those with 

mild disease can be de-isolated 14 days after symptom onset and those with severe disease 14 days 

after achieving clinical stability (NICD & DoH, 2020a). In August 2020 (NICD & DoH, 2020c) the 

recommended time to de-isolate the patient was reduced from 14 to 10 days. 

ADJUNCTIVE THERAPIES FOR COVID-19 
Corticosteroids  

In March 2020 and again in May 2020, the WHO and NICD did not recommend the routine use of 

systemic corticosteroids for the treatment of viral pneumonia outside clinical trials (WHO, 2020b & 
2020c; NICD & DoH, 2020a & 2020b). This was based on the use of corticosteroids in patients with 

SARS, MERS, and influenza. This advice was amended in the most recent NICD (2020b) guidelines and 
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WHO (2020d) recommendations. The use of the corticosteroid dexamethasone was strongly 

recommended only for patients requiring supplemental oxygen or mechanical ventilation. This was 

based on results from a large-scale, randomised, controlled, open-label, multi-centre adaptive trial 
(The Recovery Trial), which recently reported that patients on invasive ventilation had an absolute 

reduction in mortality of 12% (95% CI [5,5–17,9]) on dexamethasone. The benefit for patients 

requiring supplemental oxygen was smaller, with a 3% reduction in mortality (95% CI [0,89–5,25]).  

Antivirals, immunomodulators, and other therapies  

In May 2020 the WHO (2020c) recommended that chloroquine and hydroxychloroquine (with or without 
azithromycin), antivirals (including but not limited to lopinavir/ritonavir, remdesivir, umifenovir and 

favipiravir), immunomodulators (including but not limited to tocilizumab, interferon-β-1a, and plasma 

therapy) not be administered as treatment or prophylaxis for Covid-19, except in the context of clinical 

trials. This recommendation was based on the observational nature of the literature on these drugs 

and the paucity of clinical trials, which meant a lack of high-quality evidence in favour of any of these 
drugs. Also, significant side effects (including cardiotoxicity, gastrointestinal complications, hepatic 

and renal side effects, fever, breakdown of muscle tissue, upper respiratory tract infections, 

nasopharyngitis, headache, and hypertension) have been observed. The use of heparin for venous 

thromboembolism prophylaxis is recommended for all hospitalised patients (NICD et al., 2020). 

Similarly, the WHO (2021a) stated that the current evidence on the use of ivermectin (a broad-

spectrum anti-parasitic agent) to treat Covid-19 patients is inconclusive. After evaluating data from 16 
randomised controlled trials (total enrolled 2407), it found the evidence on the ability of ivermectin 

to reduce mortality, the need for mechanical ventilation, the need for hospital admission, and the 

time to clinical improvement in Covid-19 patients is of ‘very low certainty’. This finding was due to the 

small sizes and methodological limitations of available trial data, including the small number of events. 

The WHO therefore recommended that ivermectin only be used in the context of clinical trials. 

(Chapter 3.1 includes a case study on legal issues around the use of ivermectin in South Africa.) 
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ANNEX 5.1.2: SARS-COV-2 VARIANTS AND THEIR IMPACT 
The spike protein (S) of SARS-CoV-2 contains 1273 amino acids and is currently the main target of 

vaccines against Covid-19 (Dai & Gao, 2020). As indicated in Annex 5.1.1, the spike protein is crucial 

for recognising host cellular receptors and mediates viral entry. To date several mutations in the S 

gene have been identified, leading to variants of SARS-CoV-2.  

This annex introduces the first reported SARS-CoV-2 mutation, D614G, which is now common to nearly 

all sequenced SARS-CoV-2 genomes worldwide. It then describes additional S protein mutations of 

three variants of concern, namely B.1.1.7 (first identified in the United Kingdom); B.1.351 (also known 

as 501Y.V2), first identified in South Africa; and P.1 (also known as 501Y.V3), identified in Brazil (Figure 

5.1.23). It also mentions recent variants identified in the United States of America and Nigeria. 

Figure 5.1.23: Amino acid changes in the spike protein of SARS-CoV-2 variants 

 
Source: Hagen, 2021  

D614G 
The first reports of a mutation in the SARS-CoV-2 genome surfaced in March 2020. This mutation was 
called D614G (i.e., the aspartate (D) at amino acid number 614 was replaced by a glycine (G)). By the 

end of June 2020, D614G was found in nearly all SARS-CoV-2 samples worldwide. All variants discussed 

below have the D614G mutation. 

The result of this mutation is increased infectivity and viral replication in human lung epithelial cells 

and primary human airway tissues, as well as increased stability of virions (Plante et al., 2020; Zhang 

https://www.nature.com/articles/s41577-020-00480-0
https://www.nature.com/articles/s41577-020-00480-0
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et al., 2020). This supported clinical evidence that the mutation enhances viral loads in the upper 

respiratory tract of Covid-19 patients and may increase transmission. Due to the early emergence of 

this mutation and the fact that it became widespread before the release of Covid-19 vaccines, experts 
are confident that current vaccines protect against the D614G mutation.  

B.1.1.7 
In September 2020 SARS-CoV-2 samples collected from the United Kingdom were reported to contain 

a variant with several additional mutations. This variant became dominant in South East England and 

has since spread to at least 52 other countries. These include South Africa (O’Toole et al., 2021; 
O’Toole & Hill, 2021), where local transmission has been reported (Figure 5.1.24). 

Figure 5.1.24: Local transmission of B.1.1.7  

 
Note: Colours indicate reports of imported cases (pink) or of local transmission (darker purple). 
Source: O’Toole & Hill, 2021 

Sequencing revealed that the S protein of this variant contained a large number of mutations (Figure 

5.1.23). These include deletions of amino acids 69, 70 and 114 in the (N)-terminal domain (NTD) of the 

S protein. Deletion of amino acids 69 and 70 is likely to cause a conformational change in the S protein 

(CDC, 2021), and preliminary results suggest it may lead to a two-fold increase in infectivity, compared 

to D614G (Kemp et al., 2021). In addition, deletion of amino acid 144 in B.1.1.7 may also contribute to 

reduced binding capacity of certain neutralising antibodies (McCarthy et al., 2021). 

B.1.1.7 also contains a N501Y mutation (substitution of asparagine (N) at position 501 with tyrosine 

(Y)) that affects the receptor binding domain (RBD) of the S protein. This has been shown in an animal 

model to improve the binding of the virus to ACE2 receptors (Gu et al., 2020). This mutation may 

disrupt antibody binding to the RBD and could lead to lower antibody production. These findings 

suggest that SARS-CoV-2 variants with the N501Y mutation may have a higher potential for immune 

escape and result in breakthrough infections (Castro et al., 2021).  

The furin cleavage site of S protein subunits S1 and S2 is essential for membrane fusion of SARS-CoV-

2. B.1.1.7 has a proline to histidine substitution at position 681 (P681H), located near the furin 
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cleavage site. This mutation may further impact viral infectivity, although it is not yet clear what the 

impact may be (Hagen, 2021). 

Pfizer, in collaboration with University of Texas Medical Branch, announced that their vaccine could 
elicit neutralising antibodies against SARS-CoV-2 with this mutation in vitro (Pfizer, 2021). They also 

tested the sera from 20 vaccine trial participants, drawn 2–4 weeks after administration of the second 

dose of vaccine, and found that the vaccine remained effective against this mutation. However, it must 

be noted that the virus used in these tests did not contain the full complement of mutations seen in 

B.1.1.7. Another study tested the sera of 16 participants in the phase 1/2 clinical trial of the Pfizer 

vaccine against the original Wuhan strain and the full B.1.1.7 variant, drawn 21 days after the second 
dose of the vaccine. Preliminary data indicates no difference in antibody neutralisation between the 

two viruses (Muik et al., 2021). This similarity in protection does not seem to be the case after only 

one dose of the vaccine, as preliminary results evaluating the antibody response of 23 trial participants 

against wild type and B.1.1.7, three weeks after the first dose of Pfizer vaccine, found a 3,85-fold 

reduction in viral neutralisation for B.1.1.7 (Collier et al., 2021). 

Moderna tested sera from Phase 1 trial participants against SARS-CoV-2 pseudovirus from the original 
(Wuhan) isolate, D614G variant and B.1.1.7, and found no impact on neutralisation against B.1.1.7 

(Wu et al., 2021). Although initial results indicated that patients infected with B.1.1.2 did not have an 

increased risk of more severe disease in any age group (WHO, 2020f; Brookman et al., 2021), a recent 

study, using a matched cohort approach, did find that infection with B.1.1.2 increased the risk of 

mortality by 64% (Challen et al., 2021). 

B.1.351 
Samples taken in October 2020 in Nelson Mandela Bay in South Africa contained a variant, designated 

B.1.351 or 501Y.V2, which contained a mutation similar to B.1.1.7. This variant is currently dominant 

in South Africa and has spread to at least 45 countries (O’Toole & Hill, 2021), with extensive local 

transmission in many of these countries (Figure 5.1.25). 

Figure 5.1.25: Local transmission of B.1.351 

 
Note: Colours indicate reports of imported cases (pink) or of local transmission (darker purple). 
Source: O’Toole & Hill, 2021 
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Although this variant does not have the deletions in the N-terminal sequence as indicated for B.1.1.7, 

it has the N501Y mutation and several other mutations (Figure 5.1.23). These include a deletion of 

amino acids 242–244, associated with reduced binding of certain neutralising antibodies (McCarthy et 
al., 2021), and two additional substitutions in the RBD, K417N (lysine at position 417 substituted with 

an asparagine) and E484K (glutamic acid at position 484 substituted with a lysine). The combination 

of these three mutations causes a relatively big conformational change in the RBD, compared to N501Y 

alone, indicating increased potential for immune escape (Nelson et al., 2021). The ability of this variant 

to rapidly replace all other variants in South Africa indicates that B.1.351 is more transmissible (Tegally 

et al., 2020), although there is no indication that it causes more severe disease (CDC, 2021). 

Preliminary results on the efficacy of the Moderna and Pfizer vaccines show that antibody neutralising 

activity in sera from 20 volunteers, taken eight weeks after the second dose, was reduced against the 

N501Y and the K417N:E484K:N501Y combination mutants (Wang et al., 2021). Similarly, Moderna also 

found that sera from phase 1 trial participants showed reduced neutralisation against B.1.351 (Wu et 

al., 2021). Importantly, even with this reduced activity, the sera that were tested could still fully 

neutralise the B.1.351 variant.  

In the South African context, the efficacy of the Johnson & Johnson vaccine against variant B.1.351 is 

particularly important, as this vaccine is the first to be used in the Sisonke programme. According to 

the manufacturer’s data, this vaccine is at least 64% efficient in preventing moderate-to-severe cases 

of Covid-19, although their clinical trials did not take prior exposure to ‘non-variant’ SARS-CoV into 

account (FDA, 2021). 

P.1 
This variant (also known as 501Y.V3 or B.1.1.28) was first reported by the National Institute of 

Infectious Diseases in Japan in four travellers from Brazil, sampled during routine screening at Haneda 

airport outside Tokyo (CDC, 2021). Since then, it has been reported in at least 21 countries, with local 

transmission in some. As can be seen in Figure 5.1.23, it also contains the N501Y and E484K mutations 
seen in B.1.351. In addition, it has a similar mutation at amino acid 417, where the lysine has been 

replaced by a threonine (K417T). P.1 also has a number of amino acid substitutions in the N-terminal 

domain that are still of unknown significance. 

OTHER RECENT VARIANTS AND THE NEED FOR CONTINUED GENOMIC SURVEILLANCE 
During the course of the pandemic, it is expected that new variants will continue to emerge as 
mutations occur in SARS-CoV-2. Some examples are recent variants first reported from the United 

States (Pater et al., 2021; Zhang et al., 2021) and Nigeria (O’Toole & Hill, 2021). The threat of ongoing 

mutation emphasises the need for ongoing genomic surveillance programmes to track the evolution 

of SARS-CoV-2 and inform practices to curb its spread, including diagnostics and vaccine development 

and distribution. 
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Figure 5.1.26: Local transmission of P.1  

 
Note: Colours indicate reports of imported cases (pink) or of local transmission (darker purple). 
Source: O’Toole & Hill, 2021 
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