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Abstract
Purpose of Review The ongoing COVID-19 pandemic is a matter of great concern worldwide. After the first wave, several
countries, notably in the European Union, are suffering a very rapid increase in the number of cases in the pandemic secondwave.
Health systems are under stress; hospital beds and ICU beds are increasingly occupied by COVID-19 patients, and hospitals are
struggling to keep their normal operations. We review some basic epidemiological data of this new disease, regarding its
appearance, reproductive rate, ways of transmission, number of cases, death rate, usefulness of diagnostic tests, basic treatment
options, and prevention and control strategies, including vaccines.
Recent Findings The basic control strategy falls into two well established categories: active attack (control) or organized defense
(mitigation). The control strategy relies on classic testing, tracing, and tracking possible cases of COVID-19. Those actions draw
from classical epidemiology: to actively find and detect cases, isolate if positive for 10 days and treat when needed. At the same
time, the search for close contacts, test themwhen needed and quarantine and monitor for 10 to 14 days in order to break chains of
transmission. The mitigation strategy include basic measures to protect people at increased risk of severe illness, like social
distancing, wearing a mask when social distancing is not possible, avoiding crowds, avoiding indoor crowded spaces, increase
ventilation indoors and washing or sanitizing hands often. They include also targeted restrictions in people’s mobility, and lock-
downs, widely used during the first wave in order to spare the health system, become overwhelmed and increasingly used in
Europe once more in the current strong second wave.
Summary Waiting for effective and safe vaccines and treatments, stopping the ongoing COVID-19 transmission is our only
defense wall. We do not know yet which strategy or strategies worked best. We all must work as a team to give an adequate
response to this pandemic. We have just one world and one health. Nobody will be safe until everybody is safe.
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Introduction: How It All Began

Most of the world today is watching with fear the spread of the
strong second wave of the COVID-19 pandemic. Only 10
months ago, we were studying the situation in the city of
Wuhan (China), where at the end of 2019 an increase in pa-
tients with a respiratory infection was registered. Few weeks
later, a new coronavirus named SARS-CoV-2 was identified
and sequenced genetically [1]. It is related to other coronavi-
rus that circulate in bats (including the SARS coronavirus). Its

natural reservoir is probably this flying mammal. The inter-
mediate host, which is probably another mammal, has not yet
been fully identified. The point of contact with human beings
could have been a huge live animal market in Wuhan, which
was shut down early in the epidemic [2, 3]. It is likely that the
initial cases of the disease went unnoticed for several weeks
before 2020 begins in Wuhan, an 11 million inhabitants city.

TheWHO named the disease by using the acronym COVID-
19 (Coronavirus Infectious Disease–2019). The appearance of a
new infectious disease is always a complex situation, especially
if it unfolds as an epidemic of significant extension or severity.
On January 30th 2020, the WHO declared this epidemic as a
Public Health Emergency of International Concern.

The Transmission Parameters

The jump of a virus from animals to humans (spillover) is
common among coronavirus. This happened with SARS in
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2002–2003 and with MERS since 2012. It has been shown
that the SARS-CoV-2 virus is straightforwardly transmitted
from person to person. The transmission capacity, which is
usually estimated using the so-called basic reproduction num-
ber (R0), is still a contentious variable of this new disease. An
R0 value less than 1 indicates a low extension capacity of an
infectious disease, while R0 values greater than 1 indicate the
need to use control measures to limit its extension. Reliable
estimates place the R0 value for COVID-19 in the 1.4–2.5
range, similar to the R0 of the SARS coronavirus at the begin-
ning of the epidemic (2.2–3.7). This value was reduced at the
end of the SARS epidemic to an R0 of 0.6–1.2. By contrast,
the MERS coronavirus has always remained at lower range R0

values (0.3–0.8) [4]. It seems therefore that the COVID-19
could be more easily transmitted than SARS. However, there
is a need to exercise caution. The R0 values indicate the trans-
mission potential of an infectious disease. A higher R0 does
not mean a more widespread disease. Seasonal flu, for exam-
ple, whose R0 values range around 1.3 each year, infects mil-
lions of people worldwide. R0 is also an average value: there
are people who, although infected, will not transmit the dis-
ease to anyone, while others may transmit it to many more
people. For COVID-19 it is believed that 80% of infected
people do not transmit the disease to others, while the remain-
ing 20% are the main transmitters. These individuals, some-
times called super-spreaders, were responsible of two unex-
pected events during the SARS epidemic in Toronto (Canada)
and theMERS epidemic in Seoul (South Korea) where, from a
super-spreader patient, dozens of patients, visitors, and health-
care workers from two hospitals were infected. Several super-
spreaders events have been recorded also for COVID-19 [5].
Control measures, such as those used early in China and in the
rest of the world can significantly reduce the R0 of COVID-19.

Basic Epidemiological Data and Models

Mathematical models trying to estimate different scenarios,
numbers, rates, and predictions had become more and trendier
over the course of the COVID-19 epidemic. As old-fashioned,
shoe-leather epidemiologists, some of us approach them very
cautiously. A popular saying states “All the models are wrong,
but some are useful.” This can also apply other controversial
data found in nearly all epidemics: the number of real cases
and the number of deaths. Current statistics of the first wave
probably reflect a bias towards the most severe cases, which
are the most likely to have reached out to the health system.
Numbers for mild cases and asymptomatic cases are likely to
be lower than the real ones by an estimated factor of 8–10. In
the current second wave, the detection capacity (RT-PCR and
rapid antigenic tests) for suspected cases has increased signif-
icantly in most countries, and could explain to a certain extent
the increase in case counts, although many patients may still
be undiagnosed.

This situation leads to the discussion about the assessment of
the fatality rate of this disease (case fatality ratio or infection
fatality ratio), which currently stands just below or close the
1.0% value. The mortality rate for SARS was around 10%, so
COVID-19 seems, for now, to be a less severe disease.
However, the mortality rate for common seasonal flu epidemics
is around 0.1%, meaning that COVID-19 mortality rate is 10
times higher than seasonal flu-related mortality rate [6] (Fig. 1).

Viral Testing

Assays for viral testing include those that detect SARS-CoV-2
nucleic acid (RNA) or an antigen (protein S, usually).
Respiratory tract system (such as nasal or oral swabs or saliva)
samples are used to determine whether a SARS-CoV-2 infec-
tion is present or not. Viral tests are recommended to diagnose
acute infection of both symptomatic and asymptomatic indi-
viduals, for contact tracing and for isolation requirements de-
cision making. Antibody testing (serologic assays) for SARS-
CoV-2 infection is a useful tool for surveillance and epidemi-
ologic studies, such as understanding the transmission dynam-
ic of the virus in the general population. Antibody tests help to
find out whether the person being tested was previously in-
fected even if that person never showed symptoms [7•].

Isolation Precautions

Themost likely route of transmission of COVID-19 is by contact
and respiratory large droplets and also by tiny droplets (aerosols)
over short distances, and through fomites contaminated by those
droplets [8•]. Prolonged time and close contact, in closed and
crowded spaces is strongly linked to a highest risk, with infection
being less likely (20 times less) from casual contact in open-air
spaces, for example. Symptomatic patients generate the majority
of infections. It is now clear that there may be infections from
asymptomatic patients and even from people in the incubation
period of the disease (pre-symptomatic patients), although some
initial data provided from China have proved to be misleading.
This kind of transmission, although less frequent, is further com-
plicating the disease-control strategies [9].

The recommended isolation precautions are the long-
standing traditional infection control measures for this type
of transmission, i.e., hand hygiene, distance between patients,
use of individual rooms (if possible with negative pressure),
use of waterproof gowns, gloves, goggles, and surgical masks
or FFP2 masks for health personnel, except in situations of
special risk [10]

The Clinical Picture

Clinically, it seems that the disease affects slightly more men
(50–60%), who are middle aged, with underlying illnesses as
risk factors (cardiovascular diseases, morbid obesity,
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pulmonary diseases) [11]. The incubation period is around 5
days (range: 4–7 days) with a maximum of 12–14 days [12].
Patients with COVID-19 have had a wide range of symptoms
reported, ranging from no symptoms, mild, and transient
symptoms, to severe illness. The most common symptoms
include fever with or without chills, cough, dyspnea, myalgia,
fatigue, headache, sore throat, nasal congestion, nausea, and
vomiting and diarrhea. Sudden loss of smell and/or taste (an-
osmia and/or ageusia) is quite common (50%) and to some
extends somewhat specific symptoms of COVID-19 [13•]. It
can evolve from mild to moderate (hyposmia, hypogeusia) to
severe forms (anosmia, ageusia). This sensory disorder is
more common in younger patients, while often (20%) it can
be the first and/or only symptom of COVID-19. Most of the
patients (90%) recover the smell and taste during the first
month. As in any post-viran loss of smell, the only
evidence-based treatment is olfactory training [14•, 15, 16].

About 15% of patients presents or progress to severe forms
of the disease, with an additional 5% of patients needing ICU
admission. The most common complications of COVID-19
are severe pneumonia and adult respiratory distress syndrome
(ADRS). Some patients experience a very severe disruption of
the immunological imbalance, including cases of the so-called
cytokine storm, which is linked to severe cardiovascular com-
plications, multi-organ failure, and death [17]. More than 80%
of severe cases are individuals over 60 years of age. Risk of
death increases with age, notably for those aged 75 years or
older. There is also an increasing concern regarding the long-
term consequences of COVID-19 the so-called long haulers or
long COVID-19 cases.

There is no specific treatment for COVID-22. In severe
cases, only dexamethasone has proved to reduce the mortality
rate. Other drugs used in those cases include remdisivir, toci-
lizumab and monoclonal antibodies, together with supportive
care, notably advanced life-support care [18]. Many clinical
trials are ongoing to try to demonstrate the effectiveness of
several drugs still widely used in COVID-22 patients.

Vaccines Against COVID-22

There are around 175–200 SARS-CoV-2 candidate vaccines
in preclinical and clinical trials all over the world. The differ-
ent candidates utilize a range of vaccine strategies including
some novel approaches. The goal is to prove first that vaccines
are safe and immunogenic enough (phase 1/2 studies). There
are several of the candidates advancing now into phase 3 trials
to demonstrate effectiveness as well as confirm safety data in
the real world, i.e., countries with a high rate of COVID-19
infections. It is likely that COVID-19 vaccines are able to
stimulate both antibody and T cell responses. The key is to
confirm that they can protect us against COVID-19. The
length of natural or vaccine-induced immunity is not known
nowadays. It is likely that it will be in the range of months to
years, raising the potential need of repeated vaccinations, like
with the flu vaccine. Several vaccines are currently under re-
view by the FDA as well as the EMA, and they will probably
be authorized by the end of 2020 or early 2021. There is hope
that vaccines against SARS-CoV-2 will be deployed to the
entire world as soon as possible to control the pandemic.
This will probably require a targeted approach in order to

Fig. 1 COVID-19 World Case Count. WHO Dashboard (Dec 4th, 2020). Total 64 M cases; 1.5 M deaths. https://covid19.who.int/. Accessed, Dec 5th 2020
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protect first the most vulnerable groups as well as the health-
care workforce. Collaborative efforts are underway to ensure
that manufacturing can occur at the unprecedented scale and
speed needed to vaccinate billions of people. Careful and
transparent evaluation and ongoing post-marketing surveil-
lance systems for assessing COVID-19 vaccines safety is re-
quired to address properly any concerns to counteract a grow-
ing rate of vaccine hesitancy that could endanger the efforts to
control the pandemic [19•]. Herd immunity level for COVID-
19 will be around 60–70%. Therefore, a massive effort will be
needed in order to achieve it, or getting as much as closer
possible to it, in the shortest possible time. The effectiveness
and the acceptance rate of the new vaccines, together with the
level of natural immunity, will determine the time where we
can achieve the herd immunity level needed to control the
epidemic.

Different Countries, Different Approaches

The unusual prevention and control measures used by the
Government of China at the beginning of the pandemic are
based on classical epidemiology: identify and isolate cases,
monitor those contacted, and establish restrictions, includ-
ing quarantine, on mobility and avoiding crowded events.
The scope of these measures has no historical precedents,
due to the number of people affected (tens of millions of
Chinese citizens).

In Spain, the prevention, surveillance, and control systems
for this new disease follow guidelines and protocols from the
European Center for Disease Control (ECDC) and from the
WHO. The Spanish Ministry of Health, through the Health

Alert and Emergency Coordination Center (CCAES), leads
the response, working with the Public Health Services of the
Autonomous Communities. The control strategy falls into two
well recognized categories: active attack (control) or passive
defense (mitigation). The control strategy relies on the testing,
tracing, and tracking all possible cases of COVID-19. Again,
those actions originate from classical epidemiology: to active-
ly find and detect cases, test them, isolate if positive for 10
days and treat when needed. Then, start at the same time the
search for close contacts, find them, test them when needed
and quarantine and monitor for 10 to 14 days. Basic measures
to mitigate the spread of the virus and to protect people at
increased risk of severe illness are social distancing, wearing
a mask when social distancing is not possible, avoiding
crowds, avoiding indoor crowded spaces, increase ventilation
indoors, and washing or sanitizing hands frequently. They
include also targeted restrictions in people’s mobility and
lock-downs, widely used during the first wave in order to
spare the health system to be overwhelmed and increasingly
used in Europe again in the current strong second wave. Even
when mitigation strategy is used, it is important to continue
with the control strategy to optimize the detection of most, if
not all, possible cases and the use of resources to deal with this
threat [20] (Fig. 2).

The Public Health System has always been the Cinderella
of most health systems (including our system in Spain) and,
unfortunately, that is what we are used to. Now, more than
ever, we must all work as a team to give an adequate and
proportionate response to this disease: we have just one world
and one health. Nobody is safe until everybody is safe. It is
necessary to work evenly, methodically, and with sound

Fig. 2 First and second wave COVID-19-cases registered (PCR or RAT
positive cases) in Spain. Updated November 2020. Official figures from
the Spanish Ministry of Health. Total registered: 1.5 M cases. https://

www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/
nCov/situacionActual.htm. Accessed Dec 5th 2020
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judgment, constantly evaluating the short, medium and long-
term evolution of the pandemic in this changing and uncertain
situation [21]. As the Director General of WHO indicated
early in 2020, “This is the time for facts, not fear; for science,
not rumors; and for solidarity, not stigma.”

Without a vaccine and effective treatments, stopping
COVID-19 transmission is our only defense. We do not know
yet which strategy or strategies worked best. Some countries
succeed, some countries fail. Similar measures work well for
some countries but not for others. The second wave, at least in
Europe, is again a puzzling one. We know better the disease,
but the rate of infection increased very fast. Several countries
like France, Netherlands, Belgium, the UK, and Spain are
starting to use lock-downs again, although with milder restric-
tions when compared to the situation in March or April 2020.
Bed occupancy and ICU bed occupancy are on the rise. The
normal operation of the health system is again in jeopardy,
with the looming threat of the 2020–2021 flu season just
around the corner (Fig. 3).

According to the Chinese horoscope, this year 2020 is the
year of the rat. Following the horoscope’s suggestions, a firm
commitment must be established for the radical resolution of
problems: a tree cannot be cut down by removing the leaves;
the aim is to remove its roots permanently. So be it with the
COVID-19.
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