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Coronaviruses have been known to be potentially pathogenic 
for many years; four subtypes cause about 30% of ‘common 
colds’ in man, and many others cause infections of varying 
severity in animals. Because they generally caused mild dis-
ease, little research was done into specific anti-coronavirus 
agents until recently (I co-authored one of the early stud-
ies of a potential anti-coronavirus therapy in 1991—it did 
not work) [1], although effective vaccines have been devel-
oped for several commercially important animal coronavi-
rus infections [2]. The situation changed in 2002, when a 
novel coronavirus caused severe and often fatal disease in 
Hong Kong and spread to several other countries, notably 
Canada. Named ‘Severe Acute Respiratory Syndrome’ or 
SARS, this epidemic luckily was contained and disappeared 
fairly swiftly; but in 2012 another novel and frequently fatal 
coronavirus infection occurred in the Middle East where 
fortunately it remained localised. Named MERS (Middle 
East Respiratory Syndrome), sporadic cases still occur [3].

Despite these warnings, and pressure from the scientific 
community, governments and funding agencies relaxed, and 
little research continued to be done into vaccines or spe-
cific treatments against these potentially deadly agents. As 
a result, when the new pandemic arrived, caused by the rap-
idly named SARS-CoV-2 virus (the disease it causes being 
called COVID-19), the world was woefully unprepared.

SARS was more deadly than COVID-19, and symptoms 
appeared at the time it became infectious; both factors made 
it easier to identify and contain. SARS-CoV-2 is less deadly, 
but more infectious, and can be transmitted days before 
symptoms appear (and many cases remain asymptomatic), 
an ideal combination promoting transmission and leading to 
the current pandemic situation. Mistakes were made in deal-
ing with the disease early on, from the use of existing antimi-
crobials that turned out to be ineffective (lopinavir/ritonavir) 

and in some cases also potentially harmful (hydroxychloro-
quine, azithromycin), to delays in some countries (including 
the UK) in setting up an effective ‘test and trace’ system. 
Discharging untested elderly patients from hospitals into 
care homes led to large numbers of deaths in the UK. As 
hospitals filled up and mortality rose, travel restrictions were 
imposed in many countries, and shops, restaurants, public 
amenities, places of entertainment, and schools were closed 
in an effort to contain the infection, at enormous global 
economic cost. As the first wave of infection came under 
control authorities relaxed these restrictions, and encour-
aged the return of children and young adults to schools and 
universities. As it had been shown in 2006 that the Autumn 
return to school in Canada triggers a large increase in virally 
induced asthma in school children about 2 weeks later, and 
subsequently a similar increase in adult family members at 
home after another week [4], it was predictable that a similar 
pattern of increased transmission might be seen with SARS-
CoV-2. The world is now experiencing a second wave of 
infection, made worse by the emergence of more infectious 
variant viruses in the UK and South Africa.

So why are there grounds for optimism? First, the extraor-
dinary achievement of the scientific community and pharma-
ceutical industry in developing new vaccine candidates from 
scratch in under a year. At the time of writing (January 2021) 
several groups have released promising results on their vac-
cines. The Pfizer/BioNTech [5] and Moderna/NIH [6] vac-
cines both seem to be about 90–95% effective; Russia’s Sput-
nik V vaccine claims an efficacy of 91.4%, based on interim 
analysis of data obtained 7 days after the second dose of vac-
cine. The Oxford University/AstraZeneca findings are more 
complicated but at worst indicate 62% effectiveness, appar-
ently greater with some sub-groups of subjects and with dif-
ferent vaccination schedules [7]. No major safety issues have 
been identified with any of the candidates to date, although 
a few cases of severe allergic reaction have been reported, 
possibly related to polyethylene glycol included in some of 
the vaccines [8]. The Oxford/AstraZeneca vaccine has the 
benefits that it is relatively inexpensive and can be stored 
in a standard domestic refrigerator (the other current main 
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candidates require ultracold storage), which could make it 
particularly valuable for use in less developed countries. 
At the time of writing, approval processes (often under 
emergency authorisation procedures) are underway world-
wide; for example, the Pfizer/BioNTech and Moderna/NIH 
vaccines are now available in the USA, and the European 
Medicines Agency has recommended approval of the Pfizer/
BioNTech vaccine and are currently reviewing the Moderna/
NIH vaccine. The Pfizer/BioNTech, Moderna, and Oxford/
AstraZeneca vaccines have recently been approved for use 
by the UK regulatory authority, so effective vaccines are 
now available to us with the potential to protect the vulner-
able and to interrupt the cycle of infection, with the prospect 
of life beginning to return to something more like normality.

A second reason for optimism is that mortality in hospi-
talised patients during this second wave of infection seems 
to be lower than during the first wave [9]. In part, this may 
be because, sadly, many of the most vulnerable have already 
perished in the first wave. However, much of the improve-
ment is due to better treatment; clinicians have learned the 
best ways to manage oxygenation and ventilation, and now 
have at least one proven therapy—the use of the inexpen-
sive steroid dexamethasone in more seriously ill patients has 
been shown in the UK RECOVERY study to reduce mortal-
ity by up to one-third [10]. After initial hype, and emergency 
authorisation in several countries for use in hospitalised 
patients, the antiviral remdesivir seems to confer only mar-
ginal benefits in shortening symptom duration, and has no 
proven effect on mortality [11]. The Janus Kinase inhibitor, 
baricitinib, when added to remdesivir, reduced recovery time 
and improved clinical status in patients receiving high-flow 
oxygen or noninvasive ventilation, compared with those on 
remdesivir alone [12]. Other potential therapies are being 
evaluated; currently, inhaled interferon-beta, developed by a 
small UK company, Synairgen, looks interesting, with hos-
pitalised patients given the active drug having greater odds 
of improvement and a more rapid recovery than those on 
placebo [13]. Several companies are developing monoclonal 
antibodies to the coronavirus spike protein, the best-known 
preparation being Regeneron’s REGN-COV2 (as admin-
istered to US President Trump) [14]. So far, the antibod-
ies studied seem safe and have early evidence of efficacy. 
The monoclonal antibody bamlanivimab, has recently been 
given emergency use authorisation by the US Food and 
Drug Administration (FDA) for treating mild-to-moderate 
COVID-19 in non-hospitalised adults and children [15], and 
in November AstraZeneca started late-stage trials of a long-
acting monoclonal antibody combination drug (AZD7442) 
to prevent COVID-19 infection in at-risk people. However, 
treatment with convalescent plasma (which should be rich 
in natural antibodies) has failed to prevent severe disease or 
death in controlled studies [16, 17], although a very recent 
study showed a decrease in progression to severe disease 

when high-titre convalescent plasma was given within 72 
h after the onset of mild symptoms [18]. Because severely 
ill patients may exhibit hyper-reactivity of their immune 
response (‘cytokine storm’), antagonists of the mediator 
interleukin-6 have been given in open-label and clinical tri-
als [19]. One (Roche’s tocilizumab) has given mixed results; 
a recent study showed benefit on a combined clinical end-
point when given to critically ill patients [20], and more 
detailed results from this study (currently awaiting peer 
review) demonstrate improved survival with both tocili-
zumab and another IL-6 inhibitor, sarilumab. Many other 
potential treatments are in clinical trials, often existing medi-
cations which are being repurposed (the benefit being that 
they are already approved for other conditions, have a known 
safety profile, are readily available, and often inexpensive) 
[21]. Glycyrrhizin was shown to be highly active in vitro 
against SARS-CoV [22] but does not seem to have been 
tested against SARS-CoV2. Severe COVID-19 is character-
ised by hypercoagulability of the blood, with a pathological 
picture which can resemble the rare condition known as anti-
phospholipid syndrome, which responds to aspirin; this is 
now under study in COVID-19. Vitamins C and D have both 
been studied clinically in COVID-19 for their immunostim-
ulant effects, but neither have been proven to modify the 
disease [23, 24]. An interesting observation is that SARS-
CoV-2 infections seem less frequent in countries which 
have a routine vaccination programme against tuberculosis 
(caused by Mycobacterium tuberculosis) using the BCG vac-
cine. This is known to have non-specific immunostimulant 
effects, but a recent study has found that there are strong 
similarities between a SARS-CoV-2 envelope protein and a 
protein unique to mycobacteria, raising the possibility that 
BCG vaccine could generate a degree of specific immunity 
to the virus [25].

Particularly in regard to vaccines, there are currently 
good grounds for (guarded) optimism. However, there are 
still many challenges ahead; to control the pandemic prob-
ably 60–70% of the global population will need to become 
immune, either as a result of natural infection, or vaccina-
tion. ‘Vaccine deniers’ in some countries (e.g., the USA) 
may make this target difficult to achieve. Vaccinating two-
thirds of the world’s population will be a challenging and 
lengthy process [26]. It is also becoming clear that many 
patients who recover from COVID-19—even those with 
mild disease—may experience a variety of symptoms (so-
called ‘long Covid’) including fatigue, muscle aches, and 
difficulty concentrating, for weeks or months afterwards; and 
18% of patients in the USA have been reported to receive 
a psychiatric diagnosis within 14–90 days of their illness 
[27], so lengthy rehabilitation programmes may need to be 
established [28]. Let us hope that governments learn the 
lesson from this viral pandemic and start now to prepare 
for the next one—which may not be caused by another 
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coronavirus, but is very likely to originate in animals, possi-
bly (like SARS, Ebola, and COVID-19), in bats [29]. At the 
very least, the World Health Organization’s global surveil-
lance programmes should have guaranteed funding, and an 
international programme of research into both specific anti-
coronavirus agents and broad-spectrum antivirals should be 
established.
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