S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Check for
updates

ELSEVIER

Archives of Medical Research 51 (2020) 582—584

Archives
of Medical
Research

OPINION
COVID-19: Developing from an Outbreak to A Pandemic
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In late 2019, there were first reports of an outbreak of
unknown-caused pneumonia from Wuhan, Hubei province,
China. After a week of investigations, the novel coronavi-
rus, COVID-19, was found as the etiologic factor (1). The
virus was a mutated form of Coronaviridae family, which
similar to many other respiratory viruses, was comprised
of a RNA component covered by viral capsid protein, but
acquired a novel genomic mutation, making it resistant to
standard medications (2). Highly contagious with droplets
and contact transmission, the virus might stay silent for a
period of 2.4—15.5 d (3) and then manifests with flu-like
symptoms, non-suppurative coughs, fever, diarrhea,
myalgia, or even anosmia in some cases. The lungs will
be the next victims and in severe cases, after a course of
1—2 weeks, the patients would die due to acute respiratory
distress syndrome.

Although primarily reported to be originated from a sea-
food market in China, it was later reported that human-to-
human transmission would play the most crucial role in dis-
ease spread (4). It almost took 1.5 month that the outbreak
was controlled in China, with a primary increasing trend,
steep slope, and then the downtrend. This demonstrates
not only the normal trend of an infectious outbreak, but also
the role of human interventions to control it. Considering
the crowded population of China, health-care preventive
and therapeutic interventions were important in restricting
the extent of outbreak, as if the natural history of outbreak
would have been passed, much more affected patients and
deaths were the result.

Affecting over 100 patients China, the first reports in
other regions came from Thailand, Japan, and South Ko-
rea, as the second line affected countries, in which all
were infected through transmission from confirmed cases
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of COVID-19 from China (1). While struggling in the
life-and-death battle of COVID-19 outbreak in China,
the other countries, were almost in peace, until the second
half of February. Interestingly, the beginning of uptrend in
other countries was almost simultaneous with beginning
of the downtrend in China. This can further be explained
by the role of incubation period in estimating the true
prevalence of this disease; as although many of the pa-
tients were affected in other countries, they were asymp-
tomatic carriers in the incubation period, who could
silently infect many others. Therefore, the steep slope of
the curves was created when the fist incubation periods
were finished.

Moreover, some diagnostic biases could have led under-
diagnoses of patients before. In other words, as the symp-
toms of COVID-19 were similar to other pneumonias,
some of mild cases could have been clinically diagnosed
with community acquired pneumonia without being tested
for COVID-19 until late stages. On the other hands, severe
cases, such as those with comorbidities, could cause bias in
overestimating viral shedding time and severity of disease
symptoms (5).

Eventually, after infecting over 118,000 patients in over
100 countries, and causing more than 4200 deaths, the
outbreak was called a “pandemic” by WHO on March
11th 2020 (6).

As one of the neighboring countries of China, South Ko-
rea was one of the first countries to be affected by COVID-
19. Considering the epidemic curve of South Korea, the
outbreak was controlled in less than a month, which may
demonstrate timely, efficient actions in prevention and con-
trol of this pandemic.

Germany and USA could be representative of facing an
outbreak in a developed country. Although the steep slope
of both countries started later than some other high-
prevalent ones, the reported new cases became quite high
considering their population. This could be interpreted as
the role of an efficient screening protocol for detecting the
patients in mild stages. Also, despite the high frequency,
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the death rates were not as much high in them. This also
demonstrates the efficiency of patient-management in
controlling the pandemic.

The first cases of COVID-19 in Italy were reported one
month after China, which could be explained based on the
incubation period and transmission rate of disease. Despite
the disease-controlling actions such as isolation of infected
cities, restricting transportations, and therapeutic ap-
proaches, they were not efficient enough to restrict the
outbreak, and it developed to involve over a hundred thou-
sand people and cause thousands of deaths.

Although the first case of COVID-19 in Spain was re-
ported in early February, there was a 2 week interval until
beginning of the steep slope. Therefore, it could be learnt
that in the time of an important pandemic, incidence of
even one case shall be taken seriously.

France was one of the top 10 countries reporting new
cases of COVID-19. The pattern of its epidemic curve is
similar to Germany in the matter of new cases. However,
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it is remarkably different in the matter of deaths, which
may demonstrate the difference of these two countries in
patient management.

Although no infected cases of COVID-19 were re-
ported from Iran until late February (7), the outbreak
quickly raised with a short interval between first report
and steep slope. This might be suggestive for misdiag-
nosis, and unavailability of adequate diagnostic facilities.
Besides, inadequate preventive equipment, and transpor-
tation restriction could potentially be considered as a
cause of increased incidence and death in Iran
(Figure 1) (8).

The world has encountered several pandemics in the
past 2 centuries. Therefore, no matter to which cause,
the outbreaks might be inevitable to occur sometimes;
but, more important to be considered, is how we approach
them to be defined and controlled. First, it should be
taken to account that even though some countries, espe-
cially the developing ones, might not be marked on the
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Figure 1. Comparative graphs of daily patients (A) and deaths (B) in some high-prevalent counties. (Update: May 6th, 2020)
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leading board of affected countries, the probability of
high prevalence shall not be ignored in them. This is
important as low reports in such countries could be a
result of inadequate diagnostic tests rather than low prev-
alence. Second, the approach to control a pandemic
would make more sense in case of international collabo-
rations in the matters of disease prevention and treatment.
While preventive approaches such as restricting transpor-
tation or preventive equipment may be the first lines,
research investigations for developing specific medication
and vaccines come as the second line of encountering an
outbreak.
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