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			The legitimacy of mandatory vaccine policies is underscored by a public health ethics framework based on the principles of limited autonomy, social justice and the common good. Ideally, vaccine uptake ought to occur on a voluntary basis as an act of solidarity to ensure that everyone is protected. Given that the altruistic approach has failed and vaccine uptake remains sub-optimal in South Africa, in this paper, I argue for vaccine mandates, in a post-Omicron context. This viewpoint is substantiated by several considerations. Healthcare workers are fatigued after 2 years of treating COVID-19 and many are still treating patients with post-viral syndromes, mental health conditions and cardiovascular complications. Health systems remain under pressure as people with non-COVID diseases, neglected during the pandemic, are also now presenting to medical practices and hospitals. Although South Africa has emerged from a relatively less severe fourth wave of COVID-19, there have been many deaths. Vaccine and natural immunity in a relatively young general population has been advantageous. However, the country has a high prevalence of HIV and those who are untreated may not be able to clear the coronavirus easily. Similarly chronic illnesses place many at risk for severe disease from COVID variants, especially if unvaccinated. The future is shrouded in uncertainty. The next variant could be similar to or less severe than Omicron, yet still impact negatively on health systems, education and the economy. Physical distancing is not ideal in many low socio-economic settings, making vaccines an important component of our prevention toolbox. Our safest option now is to ensure that as many South Africans as possible are vaccinated and receive boosters. Vaccine mandates work to achieve this end.

			Significance:

			The legitimacy of COVID-19 vaccine mandates post-Omicron is explored from an ethical perspective, given that the fifth wave remains unpredictable in South Africa – a country with a high prevalence of HIV, vulnerable unvaccinated adults and children, and fragile public health systems. The emergence of new variants is uncertain. However, vaccines are central to an appropriate response to protect public health, health systems and the economy.

			Introduction 

			A vibrant debate on mandatory vaccines was triggered in 2021.1,2 In response to the COVID-19 pandemic, ethicists, scientists and legal experts have argued strongly for compulsory vaccination3-5, especially in the context of the emergence of new variants and high numbers of unvaccinated people globally6. Scientists and clinicians have expressed fears that vaccine hesitancy and poor vaccine coverage have the potential to lead to the development of variants that would be resistant to existing vaccines. On 25 November 2021, South African scientists announced a new variant discovered in Botswana, now globally known as Omicron.7 This new ‘variant of concern’ resulted in global chaos – financial markets tumbled, unjustifiable travel restrictions were imposed on various southern African countries, and health facilities started preparing for a new surge of patient admissions.8

			The Omicron variant, despite its genetically concerning highly mutated profile, has had a variable clinical impact across the globe, depending on a country’s co-morbidity profile, age distribution, obesity prevalence, vaccination status and incidence of prior infection.9 High transmissibility has overwhelmed some health systems10 and some of the vulnerable patients who were unvaccinated or partially vaccinated became seriously ill or died. In the USA, where there are large numbers of unvaccinated people, during a 7-week period from mid-December 2021 to early February 2022, 100 000 people died.11 This brought the death toll from COVID-19 in that country to almost 1 million. In South Africa, the rise of new cases was dramatically faster than in previous waves; the peak of infections was reached rapidly and then started to tail off with approximately 1557 new cases per day at the end of March 2022. By the end of April 2022, new cases had risen to 5062 per day. Of the 1912 COVID patients in hospital in South Africa on 29 March 2022, 76% were unvaccinated.12 A combination of factors led to a relatively less severe wave in South Africa – high levels of natural immunity from exposure during the previous waves when vaccines were not available in the country, moderate vaccine-induced immunity, mandatory masking policies, warm weather and a relatively younger population compared to many countries in the Global North.13 Despite this scenario, and in anticipation of a fifth wave closer to winter in the southern hemisphere, there are several compelling reasons to improve vaccine uptake and to use the most efficient and ethically justifiable way to do so. The ethical and public health justifications for vaccine mandates in South Africa, post-Omicron, are explored in this article.

			Ethical justification for vaccine mandates

			Pre-requisites: Supply, safety and efficacy

			An important pre-requisite for implementing vaccine mandates in high-risk environments is an adequate, free and accessible supply of safe and effective COVID-19 vaccines. This condition has been met in South Africa despite global vaccine inequity.14,15 While current vaccination centres are widely distributed throughout the country and are supplemented by pop-up vaccination sites, there is room for improvement in terms of even better access via primary healthcare providers and hospitals. The Omicron variant has created concern about vaccine efficacy due to breakthrough infections in partially and fully vaccinated people, especially those with co-morbidities. However, the vaccines currently available in South Africa (Pfizer and Johnson & Johnson) have proven efficacy in reducing severe illness and death.16,17 Some argue that rapid development of COVID-19 vaccines means that safety and efficacy standards were bypassed. However, mRNA technology has been in development for the past two to three decades.18 Furthermore, billions of COVID-19 vaccine doses have been administered globally and have demonstrated good safety data. This includes protection from severe disease and death in most cases. Only a minority, most with underlying risk factors, have experienced serious side effects.19-22 In most cases, these side effects are temporary and reversible.19-22

			Natural COVID-19 infections, on the other hand, may be mild, moderate or severe. Depending on underlying conditions, obesity and other risk factors, irrespective of age, the impact on health could be severe and persist long after the acute infection.23 Complications described in a recent study of 11 million people who had natural COVID-19 infections included increased risk of cardiovascular disease – cerebrovascular disorders (strokes), dysrhythmias, ischaemic and non-ischaemic heart disease, pericarditis, myocarditis, heart failure and thromboembolic disease.24 These risks were detected among people who were not hospitalised during the acute phase of the infection and increased if they were hospitalised or admitted to intensive care.24 This study provides evidence that ‘the risk and 1-year burden of cardiovascular disease in survivors of acute COVID-19 are substantial’24. Overall, comparing the complications of natural COVID-19 infection, with vaccine side effects, the risk–benefit assessment favours vaccines as a safer option. 

			A public health ethics approach

			Having established the safety and efficacy of COVID-19 vaccines, a public health ethics approach is best suited to guide decision-making and policy development. Such an approach is based on the principles of solidarity, efficiency, effectiveness, transparency and proportionality.25 This approach is intended to save lives and minimise disease during a public health outbreak, to use limited resources efficiently, to create social cohesion in the public interest, and to build public trust. In addition, a human rights framework supports this approach. The Siracusa Principles on the Limitation and Derogation Provisions in the International Covenant on Civil and Political Rights adopted by the United Nations Economic and Social Council in 1985, have reference.26 These principles are now firmly enshrined in international human rights law and standards and are reflected in Section 36 of the South African Constitution27 that deals with limitation of rights. According to these principles, any restriction on human rights must be based in law. The National Health Act No. 61 of 200328, via regulations relating to notifiable medical conditions, and the Disaster Management Act29 apply. Furthermore, restrictions on individual rights imposed via vaccination must be based on a legitimate objective and must be strictly necessary for the achievement of the policy objective. The objectives of reducing the risk of transmission of infection, reducing severe disease, minimising death, and preserving health systems and health personnel are unambiguously in the public interest. 

			Procedural justice

			In the corporate setting and other work environments, guidelines for implementing vaccine mandates are based on the rights of employees and employers to a safe working environment.30 Procedural justice underscores the implementation. A process of risk assessment in the workplace, employee engagement, and consideration of exemptions and alternatives are critical. Medical exemptions include a severe allergic reaction to the first dose of a COVID-19 vaccine, allergy to specific components of a vaccine and a few other medical indications. These include a prior diagnosis of an autoimmune inflammatory condition affecting the neurological, haematological or cardiovascular systems such as Guillain-Barré syndrome and immune thrombocytopaenic purpura. Some medical conditions (haemophilia or Von Willebrand’s disease) may be associated with a bleeding risk, especially intramuscular bleeding post vaccination.31

			Authentic religious objections are rare as most major world religions promote vaccination. Religious teachings generally support vaccination as an ‘act of love’ and a moral obligation towards fellow human beings.32 Some groups have raised arguments based on a misperception that COVID-19 vaccines contain aborted foetal cells. Decades ago, these cells were used to create ‘immortal’ cell lines for vaccine and other drug research including research for several processed food additives. Many commonly used drugs were developed based on this type of research such as aspirin, Brufen®, Tylenol®, Benadryl, azithromycin and Zoloft®.33 Claiming a religious objection based on aborted foetal cell associated research would require people to refuse to take a wide range of medication that they have already been using for decades. Such arguments therefore fail the test of consistency and authenticity.34

			The South African Bill of Rights (section 36) specifies that any limitation of rights must be ‘reasonable and justifiable in an open and democratic society based on human dignity, equality and freedom’ and that the restriction must be proportional to the purpose of the limitation. Crucially, such restrictions must be based on scientific evidence and should not be arbitrary, discriminatory or unreasonable.

			A public health ethics approach supports limitation of individual rights for the greater good and promotion of solidarity. Despite this, the South African government failed to implement mandates when they were most needed. It is, therefore, mainly private organisations that are implementing vaccine mandates.35 In operationalising vaccination, according to the Siracusa Principles and the limitation clause of the Constitution, the least restrictive and intrusive means must be used. Options that are less restrictive than mandates include nudges and incentives. Some retail outlets are offering incentives to vaccination; these initiatives constitute a less restrictive strategy than mandatory vaccination, but as a behavioural strategy they may have small, only temporary benefits, increasing health promoting behaviours by 2–5 percentage points on average.36 Such strategies have been implemented with variable efficacy in pre-pandemic times. They are unlikely to drive vaccine uptake sufficiently to control the pandemic. Vaccine mandates, on the other hand, have been shown to increase vaccine uptake by around 18 percentage points.37 In South Africa, the private health insurer Discovery Limited successfully increased vaccine uptake amongst employees from 22% in September 2021 to 94% in November 2021.38 Globally, studies are now emerging to demonstrate the efficacy of vaccine mandates.39 Despite legal challenges to vaccine mandates in various work environments, the Commission for Conciliation, Mediation and Arbitration (CCMA), has so far supported vaccine mandates and ruled in favour of employers.40,41

			Further ethical and public health considerations

			Sub-optimal vaccine uptake

			Despite adequate supplies of vaccines in South Africa for over a year, coupled with education campaigns and improved access across the country, we remain well below the target of 300 000 doses per day. For the past month (March 2022), vaccine uptake has consistently remained at under 80 000 doses a day. Under these circumstances, the potential for vaccine wastage looms large. Previous media publications have already alluded to undisclosed wastage.42,43 This ought to have been a stimulus for government to introduce mandates because vaccine wastage, in and of itself, is unethical. Further reports from the Department of Health indicate that South Africa has 30 million vaccine doses for 2022. While Johnson & Johnson doses will only expire in 2023, around 90 000 Pfizer vaccines were destroyed due to expiration on 31 March 2022 as vaccine uptake had not improved in South Africa. Further doses of Pfizer vaccines will expire in June–July 2022.44

			Children are at risk in South Africa and other sub-Saharan countries

			Globally, there were higher numbers of hospitalisations of children during the fourth wave than during previous waves due to the high transmissibility of the Omicron variant.45 In sub-Saharan African countries including South Africa, children with underlying conditions had higher morbidity and mortality related to Omicron infection than children in high-income countries.46 Given that vaccine rollout started in adults, children over 5 years were offered vaccines only recently and uptake has not been sufficient. With schools reopening in South Africa, this is a high-risk group to trigger further outbreaks. In the Western Cape alone, only 19.27% of those aged 12–17 years are vaccinated with at least one dose.47 Given that South Africa has a culture of multigenerational households, the youth risk infecting older family members who are also likely to have a higher prevalence of co-morbidities. Most importantly, compared to the previous three waves, more young people died of COVID-19 during the recent fourth wave.44

			The immunosuppressed remain at risk

			HIV and COVID-19 are synergistic pandemics in South Africa. Almost 8 million of our population of 60 million is infected with HIV.48 During the past 2 years, access to antiretroviral treatment has been sub-optimal. Furthermore, socio-economic conditions in South Africa make physical distancing challenging in informal settlements. Unsurprisingly, many HIV-infected people have low CD4 counts and are at risk of contracting other infections, including COVID-19. Studies have shown that HIV infection resulted in doubling of mortality resulting from COVID-19. This group of patients remains at high risk for COVID-19 and must be prioritised for vaccines and boosters.49

			Health systems remain under pressure

			Although severity of disease with Omicron was significantly reduced, and healthcare institutions coped with the fourth wave admissions, it is important not to overlook the context of the national burden of all-cause disease. South Africa has a high burden from diseases including tuberculosis, HIV and non-communicable conditions.50 All these may increase the risk of developing severe COVID-19 infection. During the four waves of COVID-19 infection, hospitals diverted treatment away from other non-COVID conditions and de-escalated elective procedures and surgery. For many patients with chronic conditions, treatment was interrupted and illnesses spiraled out of control. This was the harsh reality and consequence of unvaccinated patients occupying hospitals beds and ICUs unnecessarily.51 If the fifth wave has a variant as severe or less severe than Omicron but with similar or higher transmissibility, hospitals could easily be overwhelmed, especially if uptake of booster doses is poor and if the 31.65% over 50 years in the Western Cape alone, remain unvaccinated.47 In some high-income countries, monoclonal antibodies are in routine use in hospitals to treat COVID-19 symptoms.52 This is not the case in South Africa. Even though antiviral drugs like Paxlovid™ may become available in some settings to treat COVID-19 in the first 3 days of symptom onset, this will not be an option in South Africa due to potential high costs and lack of early diagnosis. Post-viral syndromes or long COVID linger for several months after natural infection and are straining clinical services globally including in South Africa.53 A study of 6180 participants aged 18–69 years compared the risk of the vaccinated contracting long COVID compared to the unvaccinated. Researchers found a 41.1% decrease in the odds of self-reported long COVID at least 3 months later compared to socio-demographically similar study participants who were unvaccinated when infected.54 Even more concerning are the long-term cardiovascular complications of natural COVID-19. If up to a year after a natural COVID-19 infection, even those who were not hospitalised for COVID-19 develop serious cardiovascular complications like stroke, thromboses and dysrhythmias, hospitals and medical practices could be busier than during pre-pandemic times.24 Recent studies have also shown that natural COVID-19 infection causes significant brain damage.55 As we approach winter, co-infection with SARS-CoV-2 and influenza viruses will pose a substantial risk as studies show worse outcomes when both viral illnesses co-exist.56 

			Compassion fatigue amongst healthcare professionals

			The pandemic has been physically and emotionally exhausting for healthcare professionals globally. South Africa is no exception. Healthcare professionals are becoming less sympathetic towards those who deliberately decline vaccines, especially if they have no medical contraindication to justify an exemption.57 Many have witnessed severe illness or death predominantly amongst the unvaccinated or partially vaccinated in the fourth wave.58 Critical care staff have noted that patients who do not have COVID-19 have been deprived of timeous care or access to an ICU because critical care units have been overrun by non-compliant COVID-19 patients despite an abundant vaccine supply in South Africa. If the fifth wave is closer to winter in South Africa, hospitals could become extremely busy due to a combination of illnesses. This will include COVID-19 and severe influenza, those with post-COVID-19 complications from the previous four waves, and non-COVID illnesses and trauma. A potential ethical dilemma could arise should critical care beds become severely limited. When all these patients are competing for beds, will vaccination status as a surrogate for prognosis become an important deciding factor? The basis for triage criteria is prognosis. Other factors being equal, an unvaccinated person may have a worse chance of recovery from severe COVID-19 than would a fully vaccinated person.58 Triage decisions are challenging logistically and raise complex ethical concerns. It is important to document accurately the reasons patients refused to be vaccinated, within a supportive context where health professionals offer appropriate counselling to increase uptake. It may not be easily defensible to use vaccination status as a triage criterion in the absence of full documentation around reasons why vaccination has not taken place. Although it is unlikely that fully vaccinated and boosted patients will develop severe disease in future waves, co-infection with influenza could exacerbate the clinical presentation.56 It is highly likely that partially vaccinated patients will be at risk. If, however, unvaccinated patients fill ICU and care facilities, this may reduce access for patients with non-COVID-19 illnesses requiring hospitalisation or critical care, and this is worrying. The death rate in the USA is about 13-fold higher in unvaccinated patients compared to those who have had two vaccine doses.59 In South Africa, 90% of hospital patients who died were either unvaccinated or partially vaccinated.58

			Mandatory vaccination in health or care environments

			Healthcare professionals are duty bound to protect patients and prevent harm – primum non nocere. Patient safety is a primary ethical obligation. It is also essential that health workers are appropriately protected. The South African Constitution in section 23 indicates that ‘Everyone has a right to fair labour practices’27. Everyone includes employers and employees. It is incumbent on employees as far as possible to ensure a safe working environment for all. Counselling of medical and care staff about the benefits of vaccination is important, but within the context of the Disaster Management Act29 and the National Health Act28, the issue of public interest, health and safety also needs to be considered. Competing entitlements in the Bill of Rights can be resolved through appropriate application of section 36 of the South African Constitution in which limitation of rights in the interest of the public good may occur. 

			Vaccine mandates on university campuses

			University campuses are high risk because they involve congregate activities in indoor lecture venues and in residences. Furthermore, the nature of academic programmes is such that unnecessary interruptions must be avoided at all costs. Outbreaks at academic institutions will potentially involve large numbers of students and staff making these settings high risk for ‘superspreader’ events.59 Despite the potential for a new variant to cause relatively less severe disease, those who are symptomatic will need to isolate for a minimum of a week. Where many students are involved from different disciplines, the potential for disruption of teaching and/or examinations is substantial. Academic and administrative staff who are older and who may have co-morbidities are at risk in multigenerational contexts. Those with immunosuppression due to HIV and other diseases are also at risk. The University of the Witwatersrand and the University of the Western Cape, among others, have implemented vaccine mandates60; University of Cape Town and Stellenbosch University are in the process of stakeholder engagement as part of the policy development process31,61. Transitioning from online teaching to in-person education is imperative in South Africa given the digital divide between privileged and historically disadvantaged students. Vaccine mandates on university campuses are in the best interests of students and staff alike.

			Vaccine mandates for international travel

			International travel currently is impossible without proof of COVID-19 vaccination and negative test results, even post-Omicron. Prior to the pandemic, yellow fever vaccination was mandatory for entry into some countries. This is authorised by annex 7 of the International Health Regulations (2005) that provide an ‘overarching legal framework that defines countries’ rights and obligations in handling public health events and emergencies that have the potential to cross borders’62. Intended to protect the rights of travellers and airline staff, these regulations are legally binding in 196 countries. Article 31 of the International Health Regulations allows governments to require ‘proof of vaccination or other prophylaxis, legitimising vaccine mandates in the context of international travel’. Consequently, vaccine mandates for airline travel are likely to be required for several months until COVID-19 is no longer regarded as a public health threat.

			Recommendations

			As long as COVID-19 incidence is high in some countries (in Europe, UK, Hong Kong), it remains a global threat due to international travel.63,64 All indoor congregate settings remain high risk environments in South Africa, even post-Omicron. The duration of exposure and ventilation are important contributing factors. Using the number of occupants as the only factor in indoor settings where prolonged exposure occurs (university campuses), is insufficient. Vaccine mandates and masking are important in such settings. Likewise, in indoor venues where masks are removed, such as restaurants or communal campus dining halls, proof of vaccination or recent negative COVID-19 tests (within 72 hours) are essential.

			Conclusion

			The combined effect of vaccine derived and natural immunity, warm weather and a younger population resulted in a less severe fourth or ‘Omicron’ wave in South Africa. Unlike healthcare systems in Europe and the USA, our hospitals were busy but not completely overwhelmed during this wave. In many ways, Omicron provided evidence that vaccines work. As we exit the fourth wave, a cautiously optimistic approach is warranted. However, South Africa has a high burden of disease that increases the risk of developing severe COVID-19 infection. This risk exists even if the next variant, predicted to appear in late April to May 202264,65, is more or less transmissible than Omicron. Long COVID and cardiovascular complications of COVID-1918 remain a challenge. Socio-economic impacts could potentially be catastrophic as clinical severity is unpredictable at the time a new variant is announced. The unvaccinated account for the majority of severe infections, blocking beds for patients with serious non-COVID conditions. Vaccines, including boosters, remain the mainstay of prevention and mandates will improve vaccine uptake, protect health and health systems and promote economic revival. A combination of non-pharmacological measures and high vaccine coverage will prepare us better for the fifth wave, irrespective of its severity. In South Africa, vaccine mandates for high-risk congregate settings will help us to achieve this end. The Department of Health has published new and somewhat confusing regulations that require vaccine certificates or negative COVID-19 tests in all indoor congregate settings exceeding 1000 people. Likewise, this requirement holds in outdoor venues exceeding 2000 people.66 While this is a small step in the right direction, it leaves many other indoor congregate settings such as university campuses open to potential spread of infection where less than 1000 students spend long hours in indoor settings. 
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