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Abstract
Background
The recent Public Health Emergency of International Concern, caused by a novel coronavirus (2019-nCoV)
is fast spreading, and contribution for the increase of knowledge about this outbreak is desired. The aim
of this study is to analyse the global trend of 2019-nCoV fatality and virulence rates from 24 January to
06 February 2020.
Methods
A cross-sectional study was carried out. Data from 2019-nCoV, Severe Acute Respiratory Syndrome
coronavirus (SARS-CoV) and Middle East Respiratory Syndrome coronavirus (MERS CoV) were obtained
from World Health Organization. Only confirmed cases and deaths directly attributed to these viruses
were considered. For 2019-nCoV, severe illness was also considered. Two endpoints of interest were
analysed: trends in fatality rate (death among confirmed cases x 100) and virulence rate (severe illness
among confirmed cases x 100).
Results
The 2019-nCoV fatality and virulence rate decreased 1.0 and 7.3 percent points during the analysed timeframe, respectively. The SARS-CoV and MERS-CoV fatality rate are five and 17 times higher than the
current 2019-nCoV fatality rate. The current cumulative 2019-nCoV confirmed cases exceeded 3.5 and
11.3 times the SARS-CoV and MERS-CoV confirmed cases, respectivelly.
Conclusions
A reduction in fatality and virulence rate associated with the novel coronavirus was observed in the
analyzed time-frame. The novel coronavirus is spreading at higher rates than SARS-CoV and MERS-CoV,
although with comparative lower fatality rates. Continuous surveillance using additional indicators such
as virulence rate (in addition to the fatality rate) may contribute to broaden and deepen the knowledge
about the novel coronavirus.

Background
The outbreak of the novel coronavirus (2019-nCoV) in China in the last December raised global concern
leading World Health Organization (WHO) declaring the outbreak as a Public Health Emergency of
International Concern on 30 January 2020 [1]. By 06 of February (two month form the first case) the
number of confirmed cases was at 28,276 and the death toll was at 565 (564 deaths in China and 1
death outside of China – from Philippines, reported on 02 February 2020), with 3,859 cumulative severe
illness, and affecting 24 countries outside of China [2]. Although 2019-nCoV is related to coronavirus
responsible for the Severe Acute Respiratory Syndrome (SARS-CoV) and the coronavirus responsible for
Middle East Respiratory Syndrome (MERS-CoV), the current evidence suggests that they are less
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genetically similar [3]. The knowledge about the 2019-nCoV is evolving, and transmission from
asymptomatic patient have been reported [4]. Zhao et al. [5] reported on basic reproduction number, Ro,
with an estimate of 3.30 to 5.47. Li et al. [6] reported an estimated Ro of 2.2, although this estimate was
limited to the period up to January 4, being therefore underestimated. The purpose of this study is to
contribute to increase the knowledge about this novel coronavirus, analysing the global trend of 2019nCoV fatality and virulence rates from 24 January to 06 February 2020. Compared incidence (confirmed
cases) and fatality rate from 2019-nCoV with SARS-CoV and MERS-CoV was also analysed for this
period.

Methods
Study design and time-frame
A cross-sectional study was carried out. The time-frame considered for 2019-nCoV data collection was 24
January to 06 February 2020. The starting time-frame was considered because the WHO reported data
were consistent from this date, although the first 2019-nCoV situation report was released on 21 January
2020, with data as reported by 20 January 2020. The time-frame considered for SARS-CoV data
collection was from 1 November 2002 to 31 July 2003, based on data as of 31 December 2003 [7]. For
MERS-CoV the time-frame considered was from September 2012 to end of November 2019 [8].
Source of data and eligibility
Data from 2019-nCoV, SARS-CoV and MERS CoV were obtained from WHO web site [7-9]. Only confirmed
cases and deaths directly attributed to these viruses were considered. For 2019-nCoV, severe illness was
also considered, according to one of the following WHO criteria: (1) dyspnea; (2) respiratory rate more
than 30 cycles per minute; (3) hypoxemia; (4) chest X-ray with multi-lobar infiltrates or pulmonary
infiltration progressed more than 50% within 24 - 48 hours [10].
Endpoints of interest
Two endpoints of interest were analysed: trends in fatality rate (death among confirmed cases x 100) and
virulence rate (severe illness among confirmed cases x 100). Virulence is herein used to refer the ability of
the virus to ‘harm’ the host, leading to severe cases which might result in death.
Data processing and analysis
All data were introduced and analysed using Microsoft Office Excel 2007. Fatality rate was calculated for
2019-nCoV, SARS-CoV, and MERS-CoV. Virulence rate was only calculated for 2019-nCoV (no data about
SARS-CoV and MERS-CoV severe illness was found on WHO web site). Linear type charts related with the
endpoints of interest were generated. Mean 2019-nCoV daily confirmed cases, deaths, and severe illness
for the defined time-frame was also calculated. In order to compare the incidence (confirmed cases) and
fatality rate from 2019-nCoV with SARS-CoV and MERS-CoV, the following formula was applied:
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Confirmed cases of 2019-nCoV divided by confirmed cases of SARS-CoV and MERS-CoV;
Fatality rate of SARS-CoV and MERS-CoV divided by fatality rate of 2019-nCoV – an illustrative chart
was generated.

Results
During the selected time-frame, an average of: 1,978 confirmed cases, 39 deaths and 269 severe illness
by 2019-nCoV were reported by WHO. An ascendant daily trend of confirmed cases and deaths was
observed, although the severe illness was variable, with daily report ranging from 82 to 640 (Figure 1).
The 2019-nCoV fatality and virulence rate decreased 1.0 and 7.3 percent points during the analysed timeframe, respectively (Figure 2). Current fatality rate is 2.0% and the virulence is 13.6% (Figure 2). The
SARS-CoV and MERS-CoV fatality rate are five and 17 times higher than the current 2019-nCoV fatality
rate, respectivelly (Figure 3). The current cumulative 2019-nCoV confirmed cases exceeded 3.5
(28,276/8,096) and 11.3 (28,276/2,494) times the SARS-CoV and MERS-CoV confirmed cases,
respectivelly.

Discussion
This study shows that there is a global reduction in the fatality and virulence rate trends of the 2019nCoV from 24 January to 06 February 2020, although the number of daily cases and deaths are
increasing. In only two months, the 2019-nCoV confirmed cases exceeded the number of confirmed
SARS-CoV (3.5 times) and MERS-CoV (11.3 times), although the fatality rate is currently five times higher
for SARS-CoV and 17 times higher for MERS-CoV.
The initial relatively high fatality and virulence rate might be a reflex of a bias induced by the early stage
of the outbreak, with more severe cases, and less implementation of health promotion and preventive
measures. However, the subsequent observed reduction in fatality and virulence rate trend might be
explained by: 1) increased screening capability (active surveillance for new cases and close monitoring of
their contacts were implemented) [11] with more suspected and tested cases, thus increasing the number
of 2019-nCoV confirmed cases which dilutes the increased number of daily deaths associated, 2)
expansion of health care services provided by Chinese health professionals (increase in the number of
quarantine sites, availability of more beds to cope with the surging confirmed or suspected cases,
availability of rapid point-of-care diagnostic tests, availability of case management standard guidelines,
among others), 3) highest priority given by Chinese health authorities (examples: quarantine measure
adoption, build a hospital in a short time, sharing information with other countries, among others), and 4)
as more is known about the virus, better are the case management capabilities. The fatality and virulence
rate trend in the future is more likely to reduce as the spectrum of mild or asymptomatic infection
becomes available. However, if the disease spread to low-middle income countries, with fragile health
systems such as the majority of countries in Africa, the fatality and virulence rate might well increase.
The future trend is uncertain, and other parameters are needed to better predict the trend.
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Three major aspects might explain the spreading rate and the exceeding 2019-nCoV confirmed cases
than SARS-CoV and MERS-CoV: 1) 2019-nCoV Ro (based on the estimates of Zhao et al.) [5] is slightly
higher than those of SARS-CoV (approximately 3) [12] and MERS-CoV (2.7 – 3.9) [13]; 2) potential Super-

Spreading Events (SSEs – certain individuals or situations generates extraordinarily large numbers of
secondary cases) [12], already observed in SARS-CoV [14, 15] and MERS-CoV [16]; 3) the potential of
transmission before the symptoms onset (from asymptomatic contacts), i.e., during incubation period [4];
and 4) high mutation rate which provides the possibility for the virus to adapt and to become more
efficiently transmitted from person to person [11]. In fact, the number of 2019-nCoV cases could be higher
if the Chinese authorities had not been adopted restrictive preventive measures on 23 of January, such
as: the suspension of public transportation, with closure of airports, railway stations, and highways in the
city, among others [17].
The early detection and report on 31 December 2019 to WHO of a pneumonia of unknown aetiology [10,
18], with subsequent close of the seafood market (highly suspected primary focus) in Whuan on 01
January 2020, and rapidly isolation of the causative agent (on 07 January 2020) [10], are positive
aspects that might well explain partially the relative low fatality rate of 2019-nCoV when compared with
SARS-CoV and MERS-CoV. Another possible explanation is the fact that virulence is less than 20%, which
means that more than 80% of 2019-nCoV cases are mild to moderate. Many other factors (discussed
above) can contribute to this relative low fatality rate, and as the knowledge about the virus is increasing,
multifaceted factors can be disclosure.

Limitations
The analysis of only two weeks is a limitation of the study. Another limitation is the absence of data of
severe SARS-CoV and MERS-CoV to compare the virulence rate with the novel coronavirus. Despite these
limitations, this study (alongside with others published on novel coronavirus) provides insights for a
better comprehension of the Wuhan pneumonia outbreak.

Conclusion
A reduction in fatality and virulence rate associated with the novel coronavirus was observed in the
analyzed time-frame, although the number of confirmed cases and deaths are daily increasing. The novel
coronavirus is spreading at higher rates than SARS-CoV and MERS-CoV, although with lower comparative
fatality rates. Continuous surveillance using additional indicators such as virulence rate (in addition to
the fatality rate) may broaden and deepen the knowledge about the novel coronavirus. Understanding the
existence of super-spreading events might give additional inputs for the control of the outbreak.
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Spreading Events; WHO – World Health Organization.
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Figures

Figure 1
Global trend on daily number of confirmed cases, severe illness and deaths from 2019-nCoV

Page 8/9

Figure 2
Global trend on daily fatality and virulence rate from 2019-nCoV

Figure 3
Comparative fatality rate associated with three coronavirus: 2019-nCoV, SARS-CoV and MERS-CoV
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