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The Epidemiological Characteristics of an Outbreak of 2019 Novel
Coronavirus Diseases (COVID-19) — China, 2020

The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team

Abstract

Background: An outbreak of 2019 novel coronavirus
discases (COVID-19) in Wuhan, Hubei Province,
China has spread quickly nationwide. Here, we report
results of a descriptive, exploratory analysis of all cases
diagnosed as of February 11, 2020.

Methods: All COVID-19 cases reported through
February 11, 2020 were extracted from China’s
Infectious Disease Information System. Analyses
included the following: 1) summary of patient
characteristics; 2) examination of age distributions and
sex ratios; 3) calculation of case fatality and mortality
rates; 4) geo-temporal analysis of viral spread; 5)
epidemiological curve construction; and 6) subgroup
analysis.

Results: A total of 72,314 patient records—44,672
(61.8%) confirmed cases, 16,186 (22.4%) suspected
cases, 10,567 (14.6%) clinically diagnosed cases
(Hubei Province only), and 889 asymptomaric cases
(1.2%)—contributed data for the analysis. Among
confirmed cases, most were aged 30-79 years (86.6%),
diagnosed in Hubei (74.7%), and considered mild
(80.9%). A total of 1,023 deaths occurred among
confirmed cases for an overall case fatality rate of 2.3%.
The COVID-19 spread outward from Hubei Province
sometime after December 2019, and by February 11,
2020, 1,386 counties across all 31 provinces were
affected. The epidemic curve of onset of symptoms
peaked around January 23-26, then began to decline
leading up to February 11. A total of 1,716 health
workers have become infected and 5 have died (0.3%).

Conclusions: COVID-19 epidemic has spread very
quickly taking only 30 days to expand from Hubei to
the rest of Mainland China. With many people
returning from a long holiday, China needs to prepare
for the possible rebound of the epidemic.

Introduction

A cluster of pneumonia cases of unknown origin in
Wuhan, China caused concern among health officials
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in late December 2019. On December 31, an alert was
issued by the Wuhan Municipal Health Commission,
a rapid response team was sent to Wuhan by the
Chinese Center for Disease Control and Prevention
(China CDC), and a notification was made to the
World Health Organization (WHO) (/-4). Likely
potential causes including influenza, avian influenza,
adenovirus, severe acute respiratory syndrome
coronavirus (SARS-CoV), and Middle East respiratory
syndrome coronavirus (MERS-CoV) were ruled out.
Epidemiological investigation implicated Wuhan’s
Huanan Seafood Wholesale Marketr, which was shut
down and disinfected, and active case finding was
initiated and vigorously pursued (2,4-5).

On January 7, 2020, the causative pathogen was
identified as a novel coronavirus, and genomic
characterization and test method development ensued
(2-6). Now named 2019-nCoV, the virus is distinct
from both SARS-CoV and MERS-CoV, yet closely
related (5,7). Early cases suggested thar COVID-19
(i.e. the new name for disease caused by the novel
coronavirus) may be less severe than SARS and MERS.
However, illness onset among rapidly increasing
numbers of people and mounting evidence of human-
to-human transmission suggests that 2019-nCoV is
more contagious than both SARS-CoV and MERS-
CoV (3,8-11).

On January 20, China’s “Narional Infectious Diseases
Law” was amended to make 2019-novel coronavirus
diseases (COVID-19) a Class B notifiable disease and
its “Frontier Health and Quarantine Law” was amended
to support the COVID-19 outbreak response effort.
Then, on January 23, the Chinese Government began
to limit movement of people in and out of Wuhan,
and two days later, it announced its highest-level
commitment and mobilized all sectors to respond to
the epidemic and prevent further spread of COVID-
19. Characterization of the epidemiological features of
COVID-19 is crucial for the development and
implementation of effective control strategies. Here, we
report the results of a descriptive, exploratory analysis
of all cases found through February 11, 2020.
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FIGURE 2. Geo-temporal spread of COVID-19 in China through February 11, 2020. (A) a total of 14 county-level
administrative areas (hereafter counties) in Hubei Province only (inset) had reported cases as of December 31, 2019; (B) by
January 10, 2020, 113 counties in 20 PLADs had reported cases with the highest prevalence still in Hubei Province; (C) nine
days later, on January 20, 627 counties in 30 PLADs had reported cases and PLADs neighboring Hubei Province observed
increasing prevalence; (D) by the end of January 31, 1310 counties across all 31 PLADs were affected and prevalence in
the central, south, and south-central regions had risen dramatically; (E) by the end of February 11, 1,386 counties
nationwide were affected and prevalence in the south-central PLADs had risen to the level of Hubei.
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FIGURE 3. Epidemiological curves of COVID-19 in China through February 11, 2020. (A) the epidemiological curve shows
the progression of illness in the outbreak over time from December 8, 2019 to February 11, 2020. A total of 72,314 cases
are shown and confirmed cases (blue) are compared to suspected cases (green), clinically diagnosed cases (yellow), and
asymptomatic cases (red). The inset shows a zoomed-in view of all days in December, when total daily count remained
below 24 cases; (B) the epidemiological curve shows the progression of illness in the outbreak over time from December 8,
2019 to February 11, 2020 for confirmed cases only (blue). The number of cases diagnosed each day is also shown for
confirmed cases only (orange). The inset shows a zoomed-in view of all days in December, when total daily count remained
below 15 cases.
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Subgroup Findings

Figure 4 shows the COVID-19 epidemic curve with
the number of cases plotted by date of onset of
symptoms from December 18, 2019 to February 11,
2020 for two subgroups—confirmed cases found
outside of Hubei Province (Figure 4A) and all cases
among health workers nationwide (Figure 4B). Peak
timing of onset of symptoms among cases outside of
Hubei Province occurred on January 27. Most of these
cases (85.8%) reported having recently resided in or
visited Wuhan or having had close contact with an

infected individual from Wuhan. Peak timing of onset
of symptoms among health worker cases occurred on
February 1. In the 422 medical facilities serving
COVID-19 patients, a total of 3,019 health workers
have been infected (1,716 confirmed cases), and 5 have
died.

Confirmed cases, case severity, and case fatality rates
among health workers in different areas of China and
different time periods are presented in Table 2. A total
of 1,080 confirmed cases among health workers have
been found in Wuhan, accounting for 64.0% of
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FIGURE 4. Subgroup epidemiological curves of COVID-19 in China through February 11, 2020. (A) subgroup analysis of
confirmed cases discovered outside of Hubei Province only. The epidemiological curve shows the progression of illness in
the outbreak over time from the onset of symptoms of the first case outside Hubei Province on December 18, 2019 through
the end of February 11, 2020. Total confirmed cases outside Hubei Province, and Wuhan-related exposure (dark purple)
versus Wuhan-unrelated exposure (light purple), are shown; (B) subgroup analysis of all cases among health workers only.
The epidemiological curve shows the progression of iliness in the outbreak over time from the onset of symptoms of the first
health worker case on December 27, 2019 through the end of February 11, 2020. Total cases among health workers and
confirmed (blue) versus suspected (green), clinically diagnosed (yellow), and asymptomatic (red) cases are shown.
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