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Introduction

On December 31, 2019, the Wuhan Municipal Health 
Commission announced that a number of cases of pneumo-
nia of unknown etiology had been observed in the city of 
Wuhan, China,1 and were linked epidemiologically to the 
Hua Nan seafood and animal market. The cases were detected 
by local hospitals using a surveillance system designed to 
collect data on cases of “pneumonia of unknown etiology” 
that had been established for influenza.2 The market was sub-
sequently closed on January 1, 2020.

A week later, on January 8, the isolation of a previously 
unknown Betacoronavirus was reported,3-5 and the full genome 
sequence shared with the World Health Organization (WHO) 
and posted on GenBank on January 12, 2020. The speed and 
transparency demonstrated by the Chinese authorities in pro-
viding a warning of an unidentified agent causing pneumonia, 
and then sharing the information on the identity of the caus-
ative virus and its genetic sequence within 2 weeks, was rightly 
praised by the Director General of WHO, Dr Tedros Adhanom 

Ghebreyesus, and demonstrated how far China had come since 
the SARS-CoV outbreak in 2002-2003.

Wuhan is a city of 11 million inhabitants and is a major 
transport hub for central China. By January 23, the outbreak 
had spread to more than 25 other provinces in China, as well 
as to 4 other countries. To stem the spread, particularly with 
the Chinese New Year holiday period about to commence, 
traditionally the peak traveling season for many Chinese, the 
Chinese authorities imposed a “cordon sanitaire” or lock-
down over Wuhan, preventing travel into or out of the city. 
This was subsequently extended to cover other cities in 
Hubei Province. Indeed, travel restrictions affected a large 
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proportion of the Chinese population, creating what may be 
the largest cordon sanitaire in history. The WHO Director 
General established an Emergency Committee (EC) under 
the International Health Regulations (IHR), and at its meet-
ing on January 30, the EC recommended that the outbreak 
constituted a public health emergency of international con-
cern.6 The EC believed that it was still possible to interrupt 
virus spread, provided that countries put in place strong mea-
sures to detect disease early, isolate and treat cases, trace 
contacts, and promote social distancing measures commen-
surate with the risk.

The Novel Coronavirus: SARS-CoV-2

Several groups reported the isolation and/or genomic charac-
terization of the novel coronavirus.4,5,7-12 It was found to be 
related genetically to SARS-CoV, with which it shared 79% 
nucleotide sequence homology, but was genetically closest 
to a bat coronavirus that had been isolated 7 years previously 
from an intermediate horseshoe bat (Rhinolophus affinis), 
bat/Yunnan/ RaTG13/, with which it shares 96% nucleotide 
homology.7,12 The virus was initially known as 2019-nCoV, 
but was renamed by the Coronavirus Study Group of the 
International Committee for the Taxonomy of Viruses as 
SARS-CoV-2.13 It is taxonomically a member of a new clade 
in subgenus Sarbecovirus (that also contains SARS-CoV and 
a number of bat SARS-like CoVs) in the genus 
Betacoronavirus. The disease was also recently named as 
coronavirus disease-19 (COVID-19) by WHO.14

SARS-CoV-2 is the third zoonotic Betacoronavirus, and 
the seventh coronavirus to infect humans. The other 2 zoo-
notic viruses are SARS-CoV that first appeared in late 2002, 
and then spread from China in 2003, and MERS-CoV that 
first detected in 2012 in the Middle East.15 Both viruses are 
believed to have originated in bats, but human infections 
arise by transmission from intermediate hosts, masked palm 
civets (Paguma larvata) for SARS-CoV and dromedary 
camels (Camelus dromedarius) for MERS-CoV. The other 
four viruses (229E, OC43, NL63, and HKU1) are strictly 
human viruses with no animal association, and all cause mild 
respiratory disease, accounting for 10% to 15% of common 
cold-like diseases per year in adults.16

SARS-CoV and some of the other SARS-like bat corona-
viruses are known to use angiotensin converting enzyme II 
(ACE2) as the cell receptor.17 Sequence studies found that 
the receptor-binding domain of the SAS-CoV-2 virus was 
sufficiently similar to that of SARS-CoV to indicate it could 
efficiently use the human ACE2 receptor for entry to human 
cells.9,10 Infectivity studies carried out in HeLa cells express-
ing or not expressing ACE2 from humans, bats, civets, pigs, 
and mice, confirmed that SARS-CoV-2 virus was able to use 
entry receptors on all ACE2-expressing cells other than 
mice.8 Indeed, molecular modeling has indicated that the 
binding affinity of SARS-CoV-2 to ACE-2 may be even 
higher than that of SARS-CoV, suggesting that SARS-CoV-2 

may be more efficient at infecting human cells.18 The source 
of the SARS-CoV-2 virus, the original reservoir host, and the 
intermediate host (if indeed an intermediate host was 
involved) remain unknown. As the closest known relative to 
SARS-CoV-2 is bat/Yunnan/RaTG13/, it strongly suggests 
that the reservoir host is a bat. However, the receptor-binding 
domains of the SARS-CoV-2 virus and the bat/RaTG13 
share low sequence similarity, indicating that this bat virus 
was not the direct origin of the human outbreak virus.19 
Pangolins have been suggested as the intermediate host; 
although genomic sequence studies of viruses isolated from 
pangolins only share about 90% homology overall, the pan-
golin CoV is identical to SARS-CoV-2 at all 6 key residues 
in the receptor-binding domain.19-21 This would suggest that 
pangolins may have contributed to the origin of SARS-
CoV-2, perhaps via recombination with a bat virus.

COVID-19: Transmission

It is now well established that human-to-human transmission 
of SARS-CoV-2 occurs in health care, community, and fam-
ily settings. The major modes of transmission are from the 
respiratory tract via droplets and indirectly via fomites, and 
to a lesser extent via aerosols. There is some evidence that 
virus can be isolated from saliva22 and can be detected in 
feces by polymerase chain reaction (PCR) and in 1 case by 
culture.23-26 The detection of virus in blood and urine is vari-
able.23,24,27,28 Virus shedding in respiratory specimens is lon-
ger in children even with mild COVID, and viral RNA was 
found in high frequency (83.3%) in feces with prolonged 
shedding for at least 2 weeks and, in 1 child, for more than 1 
month.26 Several studies have indicated that transmission 
may occur during the incubation period29,30 in the day or 2 
before onset of symptoms, and from asymptomatic or very 
mild infections.31-33 In one instance, an asymptomatic 
6-month-old infant was shown to have a high viral load with 
a positive nasopharyngeal sample from the day of admission 
and the nasopharyngeal specimens continued to be positive 
until day 16.34 Thus, it is probable that many cases remain 
undiagnosed and pose a considerable threat for increased 
virus spread.35 The reproduction number (Ro) is generally 
thought to be between 2.0 and 2.8,36-39 although higher repro-
duction numbers have been suggested in some reports, and 
the serial interval is between 5 and 7 days.37-39 The mean 
incubation time appears to be between 4.75 and 7 days,35-

37,40,41 ranging from 3 days to an upper limit of around 11 to 
14 days. There is increasing knowledge about the virus load. 
In one study of symptomatic patients, higher viral loads were 
detected soon after symptom onset, with the viral loads 
higher in the nose than in the throat. In a single asymptom-
atic patient, the viral load was similar to the symptomatic 
patients.31 In a second and more detailed study, the virus load 
was investigated over consecutive days in 2 patients from the 
time of their hospitalization, with serial samples throat 
swabs, sputum, urine, and stools. The viral loads peaked 
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around 5 to 6 days after symptom onset, with 104 to 107 cop-
ies/mL. The authors also studied the viral loads in throat 
swabs, sputum, and stool samples in other patients, and they 
found that viral loads were as high as 1011 copies/mL in 
throat samples, but with a median of 7.99 × 194, and 7.52 × 
105 in sputum. In addition, virus was detected by reverse 
transcription (RT)-PCR in stools from 9 of 17 confirmed 
cases, but at titers lower than in respiratory samples.23 A 
study of 9 women infected in pregnancy did not find any 
evidence of intrauterine transmission to the fetus.42

COVID-19: Clinical Aspects

Initial reports of the illness were heavily biased to more 
severe and hospitalized cases in China, but as the number of 
confirmed cases has increased within China and elsewhere 
and milder cases became apparent, a clearer picture has 
emerged. The commonest clinical features are fever plus a 
respiratory illness, and studies have reported fever in 80% to 
99% of cases, dry cough in 48% to 76% of cases, fatigue or 
myalgia in 44% to 70% of cases, and dyspnea in 30% to 55% 
of cases. Other relatively frequent manifestations include 
anorexia and productive cough, and less frequently, head-
ache, diarrhea, nausea, dizziness, and vomiting.43-46 Severe 
illness and death are more likely to occur in older individu-
als, and possibly in those with preexisting clinical illness 
such as diabetes, hypertension, cardiovascular disease, and 
malignancies.

The case fatality rates have varied depending on the popu-
lation affected. Initial estimates that were based on severely 
ill patients were high, but more recent estimates are around 
2.3% on average, but significantly higher in the elderly and 
particularly those aged 80 years and older.47 These are shown 
by age and sex in Table 1, but the figures should be treated 
with caution. As milder or asymptomatic infections are likely 
to have been missed, the mortality rate is expected to be lower 

than published figures as more information becomes avail-
able. Children are at similar risk of infection as the general 
population, though less likely to have severe symptoms.48

More extensive and detailed studies are needed to under-
stand the full spectrum of illness caused by this virus, the 
pathogenesis of disease, especially the lung disease, and the 
longer term morbidity in survivors. The possibility of persis-
tent and recurring infections, especially in immunocompro-
mised patients, is unknown; more information is needed on 
the importance of preexisting morbidities; more information 
is urgently needed on the disease in pregnancy and the poten-
tial for infection of the fetus42,49; and we do not understand 
the effect of past exposure to other coronaviruses on modify-
ing disease severity.

COVID-19: Diagnosis Tests

Early diagnoses were largely based on clinical and nonspe-
cific laboratory findings as specific tests were not available 
for the first 3 to 4 weeks of the outbreak until the isolation of 
the virus and sequencing its genome made it possible to 
design specific nucleic acid–based assays. Clinical diagnosis 
has largely been based on clinical and exposure history, and 
laboratory and chest imaging findings. The laboratory find-
ings will vary with the severity of disease, but a low lympho-
cyte count is common and persisting low counts is associated 
with poorer outcomes.42-44 Testing for other respiratory 
pathogens should be undertaken to exclude viral and bacte-
rial coinfections.

Detection of the virus has been based on detection of the 
viral RNA by PCR, with various assays directed particularly 
at the envelope (E), RdRp, spike protein (S), and nucleocap-
sid (N) genes. In-house assays are in use in a number of Public 
Health Laboratory Network (PHLN) member laboratories in 
Australia, with continual ongoing evaluation. Various regional 
laboratories have developed in-house PCR assays,50-52 and 

Table 1. Deaths and Case Fatality Rates of Cases of COVID-19 by Age and Sexa.

Age and sex Confirmed cases, n (%) Deaths, n (%) Case fatality rate, %

Overall 44 672 1023 2.29
Age (years)  
 0-9 416 (0.93) 0 —
 10-19 549 (1.22) 1 (0.97 0.18
 20-29 3619 (8.1) 7 (0.68) 0.19
 30-49 16 171 (36.2) 56 (5.47) 0.35
 50-59 10 018 (22.4) 130 (12.71) 1.3
 60-69 8583 (9.21) 309 (30.20) 3.6
 70-79 3918 (8.77) 312 (30.50) 7.96
 ≤80 1408 (3.15) 208 (20.33) 14.77
Sex  
 Male 22981 (51.44) 653 (63.83) 2.84
 Female 21 691 (48.56) 370 (36.17) 1.71

aThe table is based on data published by the Novel Coronavirus Pneumonia Emergency Response Epidemiology Team.44
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there are several commercially available assays with likely 
capacity for detection of SARS-CoV-2 that are undergoing 
in-use evaluation. Further information on laboratory assays 
and a list of SARS-CoV-2 reference laboratories can be found 
on the WHO website.53 However, tests are still being devel-
oped and evaluated to identify and confirm the best targets for 
PCR. Continual re-evaluation is required to identify any 
genetic drift that may affect test sensitivity. Work is also con-
tinuing to transfer the tests onto platforms that can be deliv-
ered outside major laboratories, in resource poor settings, 
near to the patient, and quickly.

Virus can be found in the upper respiratory tract in nearly 
all patients beginning at or just before the onset of clinical 
illness.31 The preferred samples are combined nasopharyn-
geal and oropharyngeal swabs and if they have a productive 
cough, also sputum. In patients with lower respiratory tract 
infections, virus may be detectable in sputum or bronchoal-
veolar lavage samples even if undetectable in the upper 
respiratory tract. Virus can be cultured relatively easily in a 
number of cell lines, including Vero cells, but requires a PC3 
containment laboratory. Virus identification can be con-
firmed by sequencing if necessary, and a large number of 
partial and whole genome sequences are available via 
GISAID and GenBank. PCR tests have become increasingly 
available since about January 25, but due to the rapid spread 
in China and the huge number of cases access to timely and 
accurate testing was problematic, especially in the early 
stages, making it difficult to ascertain the true extent of virus 
infections and illness.54 The lack of readily accessible sero-
logical assays has hampered our ability to understand the 
true epidemiology of this virus and its impact, and to identify 
PCR-negative infections. Early data with in-house and com-
mercial assays have shown the potential value of serological 
tests for diagnosing infection, especially in patients with 
lower respiratory tract infection but without detectable virus 
in the upper respiratory tract, or those with suspected recent 
past infection.24 Many commercially available assays have 
been released and are at various stages of validation.

One unexpected outcome that arose very early in the out-
break and before an etiological agent had been isolated was the 
finding of genomic sequences indicating the presence of a 
SARS-related coronavirus in patients’ lung lavage samples.9 
As this knowledge was obtained 5 days before the official 
announcement of the outbreak of pneumonia of unknown etiol-
ogy, it raises a number of challenging questions about the 
importance of meeting Koch’s postulates in today’s next-gen-
eration sequencing technology; whether a national response 
team should report a highly suspected pathogen sequence 
before confirming an etiological live agent; and whether cur-
rent national and international policies and regulations are 
adequate to deal with a sequence-based outbreak reporting sys-
tem.55 For the health authorities in Wuhan, the right public 
health decision was probably made—1 or 2 sequences obtained 
by next-generation sequencing from clinical specimens with-
out the isolation of an etiological agent was insufficient to form 

a definitive conclusion under current and accepted methodolo-
gies. It is time, however, to establish a next-generation sequenc-
ing–based reporting system that can alert public health 
authorities to the presence of a new etiological agent(s) rather 
than requiring the isolation of etiological agents.

Therapeutics and Vaccines

There are no proven or registered therapeutics or vaccines 
for COVID-19 infection at this time. Treatment is largely 
supportive,56 though a number of therapeutics are under 
investigation with some undergoing clinical trials in China 
and elsewhere. Early interest focussed on the HIV protease 
inhibitor combination lopinavir/ritonavir, a new broad-spec-
trum antiviral agent called remdesivir, which has shown 
promising activity against MERS-CoV in animal models, 
and possibly chloroquine.57,58 Combinations of these with 
interferon-β and/or ribavirin are being trialled, while other 
groups are looking at a range of other antivirals, convales-
cent plasma, and monoclonal antibodies.

Work on vaccines is also well underway in a number of 
countries, although it is unlikely that a vaccine will be avail-
able for at least 12-18 months. The Coalition for Epidemic 
Preparedness and Innovations (CEPI) is currently funding 4 
vaccine initiatives.59

Public Health Measures

Public health measures in response to SARS-CoV-2 are cur-
rently based largely on measures that have proved successful 
for many other outbreaks over past decades—rapid identifi-
cation, diagnosis, management and isolation of cases; identi-
fication and follow-up of contacts; quarantine measures; 
social distancing; infection prevention and control in health 
care settings; community containment; and transparent risk 
communication.60-62 These public health measures are aimed 
particularly at preventing or reducing the risk of virus trans-
mission, and containment. Similar measures were also 
important in successfully controlling SARS-CoV in 2003, 
but controlling the epidemic in 2003 was substantially aided 
by important differences in the transmission dynamics of 
SARS-CoV compared with SARS-CoV-2.63 Patients infected 
with SARS-CoV were not infectious until they developed 
symptoms, and virus loads in throat swabs and nasopharyn-
geal aspirates were highest several days after onset and 
reached a peak after 10 to 14 days,64,65 whereas with SARS-
CoV-2, early data have found that patients are infectious dur-
ing the late incubation period when they are still 
asymptomatic, and the virus load is highest 5 to 6 days post 
onset.23 Thus, transmission of SARS-CoV could be inter-
rupted by isolating patients before they were contagious, and 
consequently the outbreak was halted. This is not possible 
with SARS-CoV-2, as patients are able to infect others even 
before they are known to be infectious. In addition, transpor-
tation has increased markedly, both within countries and 



Mackenzie and Smith 5

between countries, as the world continues to become a global 
village. Public health measures have, therefore, become of 
even greater importance today than they were in 2003.

In China, the major measures were controlling the move-
ment of the virus from the epicenter of the outbreak in Wuhan 
(and subsequently other major cities in Hubei Province) 
through the decision to lockdown the movement of people in 
and out of Wuhan and Hubei Province, coupled with a num-
ber of other aggressive measures including restricting travel, 
social distancing implemented throughout the country 
including the cancellation of sporting events and other mass 
gatherings; intensive contact tracing followed by quarantine 
and isolation; extending school breaks for the Lunar New 
Year; closing universities, museums, libraries, and govern-
ment offices; and requiring anyone to wear a mask outdoors. 
It is believed that these community containment measures, as 
extensive as they were, reduced the transmission to other 
parts of China and gave the rest of the world further time to 
develop their own containment measures.66-69 Modeling the 
effect of traveling restrictions showed that at the time of the 
lockdown in Wuhan, most Chinese cities had already 
received many infected travelers, which was in agreement 
with other studies,37,70 and the travel ban in Wuhan delayed 
the overall epidemic progression by only 3 to 5 days in main-
land China. However, it had a more marked effect at the 
international scale, where case importations were reduced by 
nearly 80% until mid-February.66 Modeling results also indi-
cated that sustained 90% travel restrictions to and from 
mainland China only modestly affected the epidemic trajec-
tory unless combined with a 50% or higher reduction of 
transmission in the community.66,70 The importance of reduc-
ing transmission in community containment was also dem-
onstrated in a recent study in Shenzhen of 391 cases, and 
1286 of their close contacts also showed that heightened sur-
veillance and isolation, particularly contact tracing, could 
reduce the time cases are infectious in the community, 
thereby reducing Ro.48

Control relies on the prompt detection and isolation of 
symptomatic cases. Models can have a useful role in inform-
ing evidence-based decisions by health decision and policy 
makers. In a model on the feasibility of isolation and contact 
tracing in controlling infectious disease outbreaks, it was 
found that in most scenarios tested, highly effective contact 
tracing and case isolation is enough to control an outbreak of 
COVID-19 within 3 months, although the probability 
decreases with long delays from symptom onset to isolation, 
and with increasing transmission before symptoms onset.71 It 
was also estimated that for outbreaks in countries outside of 
China, if the mean time from symptoms onset to hospitaliza-
tion can be halved, the probability that an imported case can 
lead to sustained transmission is substantially decreased, 
demonstrating the importance of intense surveillance and 
isolation of potential cases.72 It is also important to provide 
good communication with the general population about the 
importance of social distancing and for personal hygiene, 

especially frequent handwashing, and to stress the need to 
seek medical assistance through fever clinics or hospitals if 
they have respiratory symptoms, cough, or fever after being 
in contact with someone who has recently been traveling or a 
known case of COVID-19, and to undertake self-isolation 
until testing for possible infection with the virus has been 
completed. The general public deserve to be given transpar-
ent advice and information, and to understand that they, too, 
have a responsibility to help contain and prevent the spread 
of the virus, as part of the public health response.

WHO continues to advise against the application of travel 
or trade restrictions to countries experiencing an outbreak of 
COVID-19, and states that travel bans to affected areas or 
denial of entry to passengers coming from affected areas are 
usually not effective in preventing the importation of cases 
but may have a significant economic and social impact. As of 
February 27, 38 countries had reported to WHO additional 
health measures that significantly interfere with international 
traffic in relation to travel to and from China or other coun-
tries, ranging from denial of entry of passengers, visa restric-
tions, or quarantine for returning travelers.73 In an attempt to 
delay or reduce the importation of the virus, a number of 
regional countries have restricted direct flights from China 
and, in some instances, from other affected countries, or 
required travelers from these infected countries to undergo a 
quarantine period of 14 days. It has been suggested that 
about two thirds of COVID-19 cases exported from main-
land China have remained undetected worldwide, and that 
about 40% of travelers, largely asymptomatic, mild and pre-
symptomatic travelers, were not detected at airports, poten-
tially resulting in multiple chains of as yet undetected 
human-to-human transmission outside mainland China.74,75

Issues Where Further Information Is 
Needed

A number of issues are still poorly understood, and it is 
essential that gaps in our knowledge are filled as soon as pos-
sible. Those that pertain particularly to public health and 
public health measures are described below.

Reports of genetic analyses of the virus genomes suggest-
ing the possibility of the virus evolving into 2 lineages, one 
more virulent than the other,76 need to be confirmed by fur-
ther phylogenetic analyses. It will also be important to deter-
mine the genetic stability of the virus, and as increasing 
numbers of whole genome sequences are added to the inter-
national data sets through GISAID and GenBank, studies on 
the spatio-temporal genetic epidemiology of the virus can be 
initiated to investigate the directions and timing of virus 
spread.

With respect to transmission of the virus, more informa-
tion is needed on whether individuals are infectious while 
asymptomatic, and how this contributes to spread. More 
information is needed on virus load, the peak time of virus 
load, and the length of time people are infectious. Childhood 
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infections are generally very mild, but are children infectious 
and do they contribute to virus spread? In tlight of some 
recent findings,26,77 it is also important to determine whether 
or not the presence of viral genomesdetected by PCR in feces 
and throat swabs in recovered patients are viable, and whether 
there is any evidence for viral persistence.77,78 Super-
spreading events have been suggested, as had been observed 
in the SARS epidemic, but the occurrence of these events 
with COVID-19 remain to be confirmed. Further information 
on the mechanisms of transmission might also become clearer 
once the data on effectiveness of the public measures from the 
cruise line Diamond Princess are analyzed.79

More information is urgently needed on the progression 
of disease in patients, and the pathogenic events leading to 
increased severity later in infection, especially in those 
patients in high-risk categories. This also extends to informa-
tion on the immune responses to the virus, particularly the 
dynamics and timing of the immune response, and the immu-
nopathology in the lower respiratiry tract.

Information on the stability of the virus in the environ-
ment is required to better understand transmission risks, 
and especially the survival of the virus in aerosols and on 
hard surfaces under different conditions of temperature and 
humidity.

There is an urgent need for the development of rapid, sen-
sitive, and affordable point-of-care screening tests to distin-
guish COVID-19 from other respiratory infections, especially 
during winter months. Reliable serological tests are needed 
for epidemiological studies and in particular to determine 
those who have recovered fom infection.

The Public health and the medical community in general 
need to collectively find better ways to communicate and 
engage with the public, particularly in these days of social 
media, with its remarkable extent and speed of information 
flow. WHO has warned about the growth in fake news and 
misinformation, and it is essential that the public are 

provided with clear, up-to-date and reliable information from 
a trusted source.80

Closing Comments: the Current 
Situation
The current situation at the time of writing is summarized in 
Table 2. It shows the cumulative COVID-19 case numbers 
since January 20, on a weekly basis through until March 9, 
extracted from the WHO Situation Reports.62 The table shows 
that the majority of cases in China have occurred in Hubei 
Province (84%), particularly from the city of Wuhan, but the 
numbers are declining, with only 36 new cases from Hubei 
Province, and 9 new cases from elsewhere in China on March 
9. The figures for China suggest that lockdown of Wuhan and 
Hubei Province, as well as other travel restrictions elsewhere in 
China, effectively prevented the epidemic expanding as it did 
in Hubei. The numbers of cases of COVID-19 in other coun-
tries outside China are increasing rapidly, and now account for 
26% of total number of cases. Although not shown in the table, 
it should be noted that on February 28, the number of cases of 
COVID-19 in countries outside China outnumbered the cases 
reported from China for the first time. In addition, as of March 
11, 114 countries had reported cases 118,000 cases. This led the 
Director-General of WHO to declare a pandemic on 11 March, 
but in so doing, he continued to stress that all countries could 
still change the course of the pandemic through strict and 
aggressive use of public health measures. Indeed, many coun-
tries had already mobilised their health and emergency depart-
ments and agencies as if a pandemic was already here, and 
initiated many of the components of their pandemic plans that 
they had developed for the next influenza pandemic. It is prob-
able that many other countries will report incresing numbers of 
COVID-19 cases, and case numbers similar or greater to those 
observed in China will become frequent unless aggressive pub-
lic health measures are imposed, and imposed quickly. There is 

Table 2. Cumulative Case Numbers of COVID-19 on a Weekly Basis Between January 21 and March 9a.

Cumulative number of  
cases (deaths)b January 20 January 27 February 3 February 10 February 17 February 24 March 2 March 9

Cumulative number in 
Hubei

258 (6) n/a 11 177 (n/a) 29 631 (n/a) 58 182 (1696) 64 287 (2495) 67 103 (2803) 67 743 (3007)

Cumulative number in China 
(except Hubei)

20 (0) n/a 6061 (n/a) 10 604 (n/a) 12 453 (76) 12 975 (100) 13 071 (112) 13 161 (116)

Total cumulative number in 
Chinac

278 (6) 2741 (80) 17 238 (361) 40 235 (909) 70 635 (1772) 77 262 (2595) 80 174 (2915) 80 904 (3123)

Cumulative number in other 
countries

4 (0) 37 (1) 153 (1) 319 (1) 794 (3) 2069 (23) 8774 (128) 28 673 (686)

Total cumulative number of 
cases (deaths)

282 (6) 2798 (81) 17 391 (362) 40 554 (910) 71 429 (1775) 79 331 (2618) 88 948 (3043) 109 577 (3809)

Number of countries 
reporting cases

4 12 24 25 26 30 65 105

Abbreviation: n/a, not available.
aBased on data collected from WHO Daily Situation Reports.62

bCumulative case numbers and deaths are shown at the start of each week starting on January 21 from Hubei Province, from elsewhere in China, and 
from other countries.
cThe cases from China includes cases from Hong Kong SAR, Macau SAR, and Taipei.
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little doubt that the strong leadership provided by WHO, and in 
particular by the Director-General, have been cruial to the 
effective and rapid responses in many regional countries. Sadly, 
other countries have not headed the advice. Current views sug-
gest that the COVID-19 pandemic is considerably more severe 
than seasonal influenza, with a higher mortality. Some of the 
epidemiological differences between COVID-19 and influenza 
have been described by WHO.81 There is little doubt that 
COVID-19 pandemic has still a long way to go before it is 
finlly controlled, and this may require the advent of specific 
vaccines. It would appear probable that the virus, SARS-
CoV-2, will become endemic in the human population and 
become a seasonal virus similar to the four other human 
coronaviruses.
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