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Word count:  2529 words 

Purpose of review: 

This article reviews the latest information on the epidemiology, clinical features, diagnostics, 

clinical management and prevention of COVID-19. 

Recent findings: 

Atypical pneumonia due to SARS-COV2 emerged in Dec 2019 in a market in Wuhan, China 

and rapidly evolved into a pandemic in March 2020. Viral loads of patients with COVID-19 

peak in the first week of illness around day 2 to 4 and hence there is very high transmission 

potential causing community outbreaks. Asymptomatic and pre-symptomatic transmission is a 

hallmark of COVID-19. Several variants of concern have emerged over the last 2 years and 

Omicron is the predominant variant in many countries. PCR is the standard diagnostic test 

while rapid antigen test is a useful supplementary test. Serology tests provide indirect evidence 

of infection 1–2 weeks after the onset of symptoms.  Molnupiravir and paxlovid are oral 

antiviral agents that may reduce the risk of hospitalization and deaths if administered early to 

high risk subjects. Remdesivir, baricitinib, anti-IL6 tocilizumab and dexamethasone are 

frequently used for treatment of patients with respiratory failure. 

Summary: COVID-19 pandemic progresses relentlessly with substantial morbidity and 

mortality especially in unvaccinated subjects. Mass COVID-19 vaccinations are the most 

important measure for control of the COVID-19 pandemic. 

Word count = 202 

KEYWORDS: COVID-19; epidemiology; clinical features; diagnostics; management; 

prevention 
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INTRODUCTION 

Coronaviruses (CoVs) have over the past two decades caught global scientific and political  

attention as an important group of respiratory pathogens following the outbreaks due to Severe 

Acute Respiratory Syndrome Coronavirus-1 (SARS-CoV-1) in 2003[1], Middle East 

Respiratory Syndrome Coronavirus (MERS-CoV) in 2012[2], and the novel coronavirus 

(SARS-CoV-2) which emerged in Wuhan, China, in late 2019, and spread rapidly to all 

continents through international travel [3]. As of 14 February 2022, over 410 million confirmed 

cases and over 5.8 million deaths have been reported globally [4]. The COVID-19 pandemic 

has posed enormous and unprecedented health, economic and social challenges to many 

countries. This article provides an update on the epidemiology, clinical features, diagnostics, 

clinical management and prevention of COVID-19. 

EPIDEMIOLOGY 

Unusual clusters of pneumonia in Wuhan, China were reported by the Chinese National 

Commission of Health to the World Health Organization (WHO) on 31 Dec 2019 [5]. The virus 

was initially tentatively named 2019 novel coronavirus (2019-nCoV). On 7 Jan 2020, scientists 

in China discovered a novel CoV as the aetiology of this outbreak, and the virus was later 

named by the International Committee of Taxonomy of Viruses as SARS-CoV-2[5].  

SARS-CoV-2 is classified under the genus Betacoronavirus (subgenus Sarbecovirus) of the 

family Coronaviridae. It is the seventh CoV identified that is known to infect humans (HCoV) 

while four of these viruses (HCoV-NL63, HCoV-229E, HCoV-OC43 and HCoV-HKU1) are 

seasonal, endemic and generally cause mild respiratory disease [6]. The other two viruses are 

the more virulent zoonotic MERS-CoV [2] and SARS-CoV-1[1]. SARS-CoV-2 is genetically 

similar to SARS-CoV-1, and both viruses belong to the subgenus Sarbecovirus within the 

genus Betacoronavirus.  

https://paperpile.com/c/vgUAFb/4n32q
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Before the lockdown of Wuhan city on 23 Jan 2020, travelers from Wuhan quickly spread the 

infection within China and internationally to many other countries. On 30 January 2020, the 

outbreak was declared by the WHO as a Public Health Emergency of International Concern 

and the new CoV disease was named as COVID-19 on 11 Feb 2020. On 11 March 2020, the 

WHO announced the scale of the global outbreak of COVID-19 as having reached a status of 

being pandemic [5]. 

Variants of concern (VOC)  

The current global epidemiology of SARS-CoV-2 is characterized by the emergence and 

continued rapid global spread of the Omicron variant [7]. All other variants, including VOCs 

(Alpha, Beta, Gamma and Delta) and VOIs (Lambda and Mu) have continued to decline in all 

six WHO regions [8].  

Several lineages have been identified ever since B.1.1.529 was designated as a VOC on 26 

November 2021. These include Pango lineages BA.1, BA.1.1, BA.2 and BA.3, which are all 

being monitored by the WHO under the umbrella of ‘Omicron’. BA.2 shares many mutations 

with BA.1, but also has a number of differences, including in the Spike protein – critically, it 

does not carry the Spike 69-70 deletion associated with S-gene target failure, used as a proxy 

for detecting BA.1, BA.1.1, B.1.1.529 and BA.3. BA.1.1 carries an additional R346K mutation, 

which is suspected to provide additional immune escape potential. Phenotypic impacts of 

various VOCs are summarized in table 1[8]. 

Omicron appears to have a greater replication rate than Delta and may escape humoral 

immunity, with a higher risk of reinfection in individuals previously infected with a different 

strain. There is a lower hospital admission risk for adult cases with Omicron compared with 

Delta variants [e.g. adjusted hazard ratio 0.25 (0.23-0.28) in 60-69 years old] but there is no 

difference in hospital admission risk between children under the age of 10 years with Omicron 

compared with Delta with an adjusted hazard ratio 1.00 (0.85-1.18) [9]. 
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Clinical features 

Common presenting symptoms of COVID-19 include fever (44% on admission and then 

increased to 89% during hospitalization), cough mainly non-productive (67.8%) while 

diarrhoea is uncommon (3.8%). The median incubation period is 4 days (interquartile range, 2 

to 7) [10]. Absence of fever in a high proportion of patients makes it difficult to detect these 

cases in the community in the early stage of infection. Nevertheless, there is evidence that 

patients in the pre-symptomatic stage and those with mild disease may transmit infection to 

others [11]. Similar to SARS and MERS, children infected with SARS-CoV2 generally have 

mild disease [12]. Published data regarding pregnancy outcomes in COVID-19 have shown 

that maternal outcomes are similar to non-pregnant adults, while vertical transmission and 

neonatal infection are rare. However, pregnant women are at risk of severe disease requiring 

intensive care [13]. Viral kinetic studies have shown that the viral load peaks on day 2 to 4 of 

the patient’s illness [14] and this explains the high potential of SARS-CoV-2 in causing 

community transmission among close contacts. Serology response starts on day 7 of illness 

while PCR positivity in deep throat saliva could last for at least 3 weeks in one third of patients 

[15].  

Extra-pulmonary manifestations of COVID-19 include acute kidney injury, gastrointestinal 

symptoms, hepatocellular injury, thrombotic complications, myocardial dysfunction and 

arrhythmia, acute coronary syndromes, hyperglycemia and ketosis, neurologic illnesses, ocular 

symptoms, and dermatologic complications. As ACE2, the entry receptor for the causative 

coronavirus SARS-CoV-2, is expressed in numerous extrapulmonary tissues, direct viral tissue 

damage is a plausible mechanism of injury [16]. 

COVID-19 is a multisystem disease and can present with a wide clinical spectrum of clinical 

manifestations,  ranging from asymptomatic or pre-symptomatic stage, mild, moderate, severe 

to critical disease with definitions as summarized in table 2 [17].  

https://paperpile.com/c/vgUAFb/vrend
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While the majority of patients with COVID-19 develop mild (40%) or moderate (40%) disease, 

about 15% develop severe disease requiring supplemental oxygen, while 5% progress to critical 

disease with complications such as ARDS, sepsis and septic shock, thromboembolism, and/or 

multi-organ failure, including acute kidney injury and cardiac injury prior to the emergence of 

Omicron variant [18]. Age older than 60 years, cigarette smoking and underlying comorbid 

diseases, such as diabetes mellitus, hypertension, cardiac disease, chronic lung disease and 

malignancy, have been reported as risk factors associated with severe disease and death. 

Multivariable analyses have confirmed older age, higher sequential organ failure assessment 

(SOFA) score and D-dimer > 1 µg/L on admission were associated with higher mortality. This 

study also observed a median duration of viral RNA detection of 20.0 days (IQR 17.0–24.0) in 

survivors, while COVID-19 viral RNA was detectable until death in fatal cases [19,20]. 

Observational data suggest that the risk of severe disease with Omicron infection is relatively 

lower than with other variants. 

The median incubation period for COVID-19 is 4 days (IQR 2-7 days), but can be up to 14 

days [9]. During the “pre-symptomatic” period, some infected persons can be infectious, from 

1–3 days before symptom onset [21]. It is important to recognize that pre-symptomatic 

transmission occurs via infectious respiratory droplets or by direct or indirect contact with 

bodily fluids from an infected person while asymptomatic transmission can also occur [22]. 

Various studies have shown that transmission from symptomatic people to others 

predominantly occurs by close contact with respiratory droplets, by direct contact with infected 

persons, or via contact with contaminated surfaces and objects [23,24]. Short range airborne 

transmission may occur in settings with poor air ventilation [25]. 

Diagnostics 

There are three types of diagnostic tests that are important for clinical management: a) molecular 

https://paperpile.com/c/vgUAFb/xJeAG
https://paperpile.com/c/vgUAFb/HFcat+guyhJ
https://paperpile.com/c/vgUAFb/EeyGH
https://paperpile.com/c/vgUAFb/vzUuv
https://paperpile.com/c/vgUAFb/Fwneh
https://paperpile.com/c/vgUAFb/Jeaza+gB7B6
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or nucleic acid amplification tests (NAAT) [eg, reverse transcription polymerase chain reaction 

(RT-PCR) tests] that detect viral RNA; b) rapid antigen tests that detect viral proteins (eg, spike 

or nucleocapsid proteins); and c) serology tests that detect host antibodies in response to 

infection, or vaccination, or both. While PCR and rapid antigen tests can be used to diagnose 

acute infection, serology tests provide indirect evidence of infection 1–2 weeks after the onset 

of symptoms and are better applied for surveillance (table 3)[26]. 

For all suspected COVID-19 cases, at minimum the collection of respiratory specimens for 

NAAT, for example RT-PCR. Repetitive testing of upper respiratory tract (URT) and/or lower 

respiratory tract (LRT) might be needed to establish a diagnosis. Additional samples that might 

aid the diagnosis of COVID-19 include faecal specimens (if appropriately validated by the 

receiving laboratory) [17]. Sometimes bronchoscopy is needed if the URT and faecal specimens 

fail to ascertain the aetiology in patients with progressive pneumonia [27]. Based on 1,070 

specimens from 205 patients with COVID-19, the positive detection rates using RT-PCR were 

93% in broncho-alveolar lavage, 72% in sputum, 63% in nasal swabs, 32% in pharyngeal swabs 

and 29% in faecal samples [28]. 

The duration of viral RNA detection in many survivors of COVID-19 was about 37 days [19,20]. 

However, patients with severe immunosuppression after receiving cellular therapies or 

undergoing haematopoietic stem cell transplantation may shed viable SARS-CoV2 for more than 

2 months [29]. Another prospective study in New York using nasopharyngeal swab samples for 

patients with SARS-CoV2 by real-time RT-PCR has shown a significant independent 

association between viral load and mortality (HR 1.07 [95% CI 1.03-1.11], p=0.014), with a 7% 

increase in hazard for each log transformed copy per ml [30]. 

Based on analysis of the relationship between in vitro neutralization levels and the observed 

protection from SARS-CoV-2 infection using data from seven vaccines and from convalescent 

https://paperpile.com/c/vgUAFb/HFcat+guyhJ
https://paperpile.com/c/vgUAFb/uQkTF
https://paperpile.com/c/vgUAFb/shRo4
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cohorts, Khoury DS et al. [31] estimated the neutralization level for 50% protection against 

detectable SARS-CoV-2 infection to be 20.2% of the mean convalescent level (95% confidence 

interval (CI) = 14.4–28.4%) while the estimated neutralization level required for 50% protection 

from severe infection was significantly lower (3% of the mean convalescent level; 95% CI = 0.7–

13%, P = 0.0004). Until there is better understanding of the correlates of protection, clinical 

indications for serologic testing in health-care settings are inadequate. 

Clinical Management  

A) General management: 

It is important to screen and triage for early recognition of suspected COVID-19 patients 

and rapid implementation of source control measures. Healthcare workers should apply  

standard precautions for all patients while contact and droplet precautions are needed for 

suspected or confirmed COVID-19 patients. Airborne precautions should be implemented 

when performing aerosol-generating procedures such as bronchoscopy [27]. At a healthcare 

facility, after screening and isolation, triage patients with suspected COVID-19 using a 

standardized triage tool (such as the WHO/IFRC Interagency Integrated Triage Tool); and 

evaluate the patient to determine disease severity [17]. 

B) Drug treatment 

a) For patients with severe or critical COVID-19: The WHO has recommended: a) a 

strong recommendation for systemic corticosteroids; b) a strong recommendation 

for IL-6 receptor blockers (tocilizumab or sarilumab); c) a strong recommendation 

for the use of baricitinib as an alternative to IL-6 receptor blockers, in combination 

with corticosteroids; d) a conditional recommendation for casirivimab-imdevimab, 

for those having seronegative status; e) a conditional recommendation against the 

use of ruxolitinib and tofacitinib; f) a recommendation against convalescent plasma, 
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except in the context of a clinical trial [32]. 

b) For patients with non-severe COVID-19, the following medications are 

recommended: a) a conditional recommendation for casirivimab-imdevimab, for 

those at highest risk of severe disease but not recommended for patients with non-

severe COVID-19: b) a conditional recommendation against systemic 

corticosteroids; c) a strong recommendation against convalescent plasma; d) a 

conditional recommendation for the use of sotrovimab in patients, conditional for 

those at highest risk of hospitalization [32]. 

c) The following are not recommended, regardless of COVID-19 disease severity: a) 

a conditional recommendation against remdesivir; b) a strong recommendation 

against hydroxychloroquine; c) a strong recommendation against 

lopinavir/ritonavir; d) a recommendation against ivermectin, except in the context 

of a clinical trial [32]. Nevertheless remdesivir may be most effective if 

administered within 10 days of symptom onset in patients requiring supplemental 

oxygen [33]. 

d) For outpatients with mild symptoms, molnupiravir [34] and paxlovid [35] are oral 

antiviral agents that may reduce the risks of hospitalization by 30% and 89% 

respectively if administered within 5 days of symptom onset. 

COVID-19 vaccines 

A range of COVID-19 vaccines have been developed, evaluated and rolled out at an 

unprecedented speed [36].  There have been three leading strategies of COVID-19 vaccine 

development,  mRNA vaccines, adenoviral vector vaccines and recombinant nanoparticles. The 

emergence of SARS-CoV-2 variants has negative impact on the effectiveness of the most 

widely implemented vaccines. A WHO tracker and landscape compiles detailed information of 
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each COVID-19 vaccine candidate in development by closely monitoring their progress 

through the pipeline.   

Prevention 

A) Community level 

People in the community are advised to practice social distancing by avoiding crowds and 

maintaining a physical distance of at least 1 meter from others in public areas. In particular, 

individuals should avoid close contact with ill subjects. Individuals are encouraged to wear 

properly fitted masks when physical distancing is not possible and in poorly ventilated settings, 

in addition to paying attention to hand hygiene and respiratory etiquette. It is important to 

ensure good ventilation indoor and disinfect frequently touched objects and surfaces. Testing 

and quarantine are important strategies to promptly identify any secondary infections in an 

exposed individual and reduce the risk of exposing others before an infection is finally 

recognized. Vaccination is the most important public health measure for controlling the 

pandemic [37]. 

B) Hospital setting 

The following healthcare infection prevention control (IPC) strategies and measures are 

required to prevent or limit SARS-CoV-2 transmission in healthcare facilities, including having 

the following in place: an IPC programme or at least a dedicated and trained IPC focal point, 

engineering and environmental controls, administrative controls, standard and transmission 

based precautions, screening and triage for early identification of cases and source control, 

robust surveillance and vaccination of healthcare workers [38]. 

Health facilities should adhere to key WHO recommended IPC measures, in particular, 

adhering to respiratory etiquette and hand hygiene best practices, contact, droplet and airborne 
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precautions, adequate environmental cleaning and disinfection; ensuring adequate ventilation; 

isolation facilities of COVID-19 patients; in addition, where possible, maintaining a physical 

distance among all individuals in health facilities of at least 1 metre (increasing it whenever 

feasible), especially in indoor settings[38].  

Universal masking should be adopted by all patients, staff, caregivers and visitors within a 

health facility should be implemented in health facilities in areas where there is known or 

suspected community or cluster transmission of SARS-CoV-2. Targeted continuous masking 

should be implemented in clinical areas of health facilities in areas with known or suspected 

sporadic transmission. IPC precautions should be applied for COVID-19 vaccine 

administration. Mask use by vaccinators and recipients of the vaccine should be according to 

local or national guidance [38]. 

Conclusions 

Atypical pneumonia due to SARS-COV2 emerged in Dec 2019 in a market in Wuhan, China 

and rapidly evolved into a pandemic in March 2020. Viral loads of patients with COVID-19 

peak in the first week of illness with a very high transmission potential causing community 

outbreaks. Asymptomatic and pre-symptomatic transmission is a hallmark of COVID-19. 

Several variants of concern have emerged over the last 2 years and Omicron is the currently 

predominant variant in many countries. PCR is the standard diagnostic test while rapid antigen 

test is a useful supplementary test. Serology tests provide indirect evidence of infection 1–2 

weeks after the onset of symptoms and are best used for surveillance.  Molnupiravir and 

paxlovid are oral antiviral agents that may reduce the risk of hospitalization and/or deaths. 

Remdesivir, baricitinib, anti-IL6 tocilizumab and dexamethasone are frequently used for 

treatment of patients with respiratory failure. 

Summary: COVID-19 pandemic is ongoing with substantial morbidity and mortality 
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especially in unvaccinated elderly subjects with chronic illness. Mass COVID-19 vaccinations 

are the most important measure for control of the COVID-19 pandemic. 
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Figure legend: 

 

Figure 1. A schematic of the viral dynamics of, and antibody response to, SARS-CoV-2 

infection in a patient who is symptomatic, and the optimal timeframe for deployment of 

different types of tests [26]. 

 

Footnote: The optimal timeframe during which molecular and antigen tests can be used for 

confirming the clinical diagnosis in a patient infected with SARS-CoV-2, based on the lower 

limits of virus detection for these tests, the dynamics of viral shedding, and the period of 

infectiousness over the course of infection. Serology tests to detect host response to infection 

are usually used 7 days or more after symptom onset to determine exposure or past or recent 

infection and are primarily used for surveillance. Ag-RDT=antigen rapid detection test. 
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Table 1: Summary of phenotypic impacts* of variants of concern [8] 

 
 

  
 
Alpha  

 
 
Beta  

 
 
Gamma  

 
 
Delta  

 
 
Omicron  

Transmissibility  Increased 
transmissibility  

Increased 
transmissibility  

Increased 
transmissibility  

Increased 
transmissibility  

Increased 
transmissibility.  

Disease severity  Possible increased 
risk of 
hospitalization, 
possible increased 
risk of severe 
disease and death  

Possible increased 
risk of 
hospitalization, 
possible increased 
in-hospital 
mortality  

Possible increased 
risk of 
hospitalization, 
possible increased 
risk of severe 
disease 

Possible increased 
risk of 
hospitalization 

Reduced risk of 
hospitalization and 
severe disease  

Risk of reinfection  Neutralizing 
activity retained, 
risk of reinfection 
remains similar  

Reduction in 
neutralizing 
activity reported; T 
cell response 
elicited by D614G 
virus remains 
effective  

Moderate 
reduction in 
neutralizing 
activity reported  

Reduction in 
neutralizing 
activity reported 

Increased risk of 
reinfection  

Impacts on 
diagnostics  

Limited impact – S 
gene target failure 
(SGTF), no impact 
on overall result 
from multiple 
target RT-PCR; No 
impact on Ag RDTs 
observed  

No impact on RT-
PCR or Ag RDTs 
observed  

None reported to 
date  

No impact on RT-
PCR or Ag RDTs 
observed 

PCR continues to 
detect Omicron. 
Impact on Ag-RDTs 
is under 
investigation: 
Results are mixed 
as to whether or 
not there may be 
decreased 
sensitivity to 
detect Omicron.   

*Generalized findings as compared to previously/co-circulating variants. Based on emerging evidence, including 

non-peer-reviewed preprint articles and reports, all subject to ongoing investigation and revision. 

  



21 
 

Table 2. Definitions of disease severity in COVID-19 [17] 

 Asymptomatic or Pre-symptomatic Infection: Patients who test positive for SARS-CoV-2 

using a virologic test (i.e., a nucleic acid amplification test or an antigen test) but who have 

no symptoms of COVID-19. 

·    Mild Illness: Individuals who have some symptoms and signs of COVID-19 (e.g., fever, 

cough, malaise, sore throat, headache, muscle pain, nausea, vomiting, diarrhoea, loss of taste 

and anosmia) but without evidence of viral pneumonia or hypoxia. 

·    Moderate Illness: Individuals who have clinical signs of pneumonia (fever, cough, dyspnoea, 

fast breathing) but no signs of severe pneumonia, including SpO2 ≥ 90% on room air. 

·    Severe Illness: Individuals who have clinical signs of pneumonia (fever, cough, dyspnoea, 

fast breathing) plus one of the following: respiratory rate > 30 breaths/min; severe respiratory 

distress; or SpO2 < 90% on room air. 

·    Critical Illness: Individuals who have acute respiratory distress syndrome (ARDS), septic 

shock, and/or multiple organ dysfunction. 
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Table 3. Advantages and disadvantages of diagnostic tests for SARS-CoV-2 infection in patients with 

COVID-19-like symptoms, according to clinical scenario [26]. 

 Aim Advantages Disadvantages 

Within 2 weeks after symptom onset 

Molecular test 

(ideally 

nasopharyngeal or 

nasal swabs) 

To detect viral 

RNA (preferred 

test) 

Provides the most 

sensitive and 

specific means of 

confirming a clinical 

diagnosis 

Expensive; requires 

specialised skills and 

instruments; testing is not 

at point of need; results can 

take longer than 24–48 h 

Antigen rapid 

detection test 

(ideally 

nasopharyngeal or 

nasal swabs) 

To detect viral 

protein if 

molecular testing 

is not available or 

the results are 

delayed 

Can provide results 

within 15–20 min; 

can be done outside 

of a laboratory 

setting with minimal 

training; cheaper and 

faster to manufacture 

than molecular tests 

Not as sensitive as 

molecular tests; more 

difficult to assure quality, 

especially with self-tests, 

compared with laboratory-

based tests; if a patient 

tests negative, it is 

necessary to collect 

another sample for 

molecular testing 

More than 2 weeks after symptom onset 

Molecular test, 

antigen rapid 

detection test, and 

antibody test 

To establish a late 

or retrospective 

diagnosis by using 

antibody tests if 

molecular and 

antigen rapid tests 

are both negative 

Can provide results 

in 15–20 min if a 

rapid antibody test 

or within 24 h if a 

laboratory-based 

assay 

Antibody tests can be non-

specific and cause false-

positive results; can be 

difficult to determine if 

seropositivity is vaccine-

induced or natural 

 

 


