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Epidemiology
• In December 2019, China reported the first cases of 

the coronavirus disease 2019 (COVID-19). 
• This disease, caused by the severe acute respiratory 

syndrome-related coronavirus 2 (SARS-CoV-2), has 
developed into a pandemic. 

• To date it has resulted in 14.507.491 confirmed cases 
and caused almost 606.173 related deaths worldwide 
(20.07.2020). 

• Unequivocally, the COVID-19 pandemic is the gravest 
health and socio-economic crisis of our time 



Mode of transmission
• Bats are considered natural hosts of these viruses yet several other species of 

animals are also known to act as sources. COVID 19 is closely related genetically to 
the SARS-CoV-1 virus

• The virus spread is now from person to person (human-to-human transmission). On 
average, one infected person will infect between two and three other people. 

• The virus seems to be transmitted mainly via small respiratory droplets through 
sneezing, coughing, or when people interact with each other for some time in close 
proximity (usually less than one meter). 

• These droplets can then be inhaled, or they can land on surfaces that others may 
come into contact with, who can then get infected when they touch their nose, 
mouth or eyes. 

• The virus can survive on different surfaces from several hours (copper, cardboard) up 
to a few days (plastic and stainless steel). However, the amount of viable virus 
declines over time and may not always be present in sufficient numbers to cause 
infection.

• The incubation period for COVID-19 is currently estimated to be between one and 14 
days. 



Infectivity in Europe
• The infectious period may begin one to two days before symptoms 

appear, but people are likely most infectious during the 
symptomatic period, even if symptoms are mild and very non-
specific

• The infectious period is now estimated to last for 7-12 days in 
moderate cases and up to two weeks on average in severe cases.

• Data from the EU show that around 20-30% of diagnosed COVID-
19 cases are hospitalized and 4% have severe illness

• Hospitalization rates are higher for those aged 60 years and 
above, and for those with other underlying health conditions

• Elderly people above 70 years of age and those with underlying 
health conditions (e.g. hypertension, diabetes, cardiovascular 
disease, chronic respiratory disease and cancer) are considered to 
be more at risk of developing severe symptoms. Men in these 
groups also appear to be at a slightly higher risk than females.



Symptoms are Universal
Symptoms of COVID-19 vary in severity from 
having no symptoms at all (being asymptomatic) 
to having fever, cough, sore throat, general 
weakness and fatigue and muscular pain

In the most severe cases, severe pneumonia, 
acute respiratory distress syndrome, sepsis and 
septic shock, all potentially leading to death

Reports show that clinical deterioration can 
occur rapidly, often during the second week of 
disease

Recently, anosmia and in some cases the loss of 
the sense of taste have been reported as a 
symptom of a COVID-19 infection. There is 
already evidence from South Korea, China and 
Italy that patients with confirmed SARS-CoV-2 
infection have developed anosmia/hyposmia, in 
some cases in the absence of any other 
symptoms.





Therapy
• There is no specific treatment or vaccine for this disease.

• Healthcare providers are mostly using a symptomatic approach, meaning 
they treat the symptoms rather than target the virus, and provide 
supportive care (e.g. oxygen therapy, fluid management) for infected 
persons, which can be highly effective.

• In severe and critically ill patients, a number of drugs are being tried to 
target the virus, but the use of these need to be more carefully assessed in 
RCTs. Several clinical trials are ongoing to assess their effectiveness. 

• As this is a new virus, no vaccine is currently available. 

• Although work on a vaccine has already started by several research groups 
and pharmaceutical companies worldwide, it may be many months or even 
more than a year before a vaccine has been tested and is ready for use in 
humans.



Therapy



Therapy: repurposed drugs

• Remdesivir (GS-5734) is by far the most promising drug that 
exhibits broad-spectrum antiviral activities against RNA viruses

• It is a prodrug, whose structure resembles adenosine. Therefore, 
it can incorporate into nascent viral RNA, and further inhibit the 
RNA-dependent RNA polymerase

• This results in premature termination of the viral RNA chain and 
consequently halts the replication of the viral genome

• Remdesivir was originally developed against the Ebola virus. It 
proved its safety for humans, which allowed it to enter clinical 
trials immediately in the conditions of COVID-19 emergency.

• Importantly, it has been previously shown to exhibit antiviral 
activities against different coronaviruses, including SARS-CoV and 
MERS-CoV, in vitro and in vivo. In a recent in vitro study, 
remdesivir was also shown to inhibit SARS-CoV-2 (Tu et al. 2020).





Therapy: Antibodies

• Monoclonal or polyclonal antibodies have been suggested as prophylactic and therapeutic 
tools (targeting hemagglutinin binding) against some viral infections, such as influenza

• Current efforts in developing monoclonal and polyclonal antibodies against coronaviruses 
mainly target MERS-CoV

• Numerous in vitro studies have shown that the spike protein of SARS-CoV is important in 
mediating viral entry into target cells. Furthermore, the cleavage and subsequent activation 
of the SARS-CoV spike protein by a protease of the host cell is absolutely essential for 
infectious viral entry.

• Type II transmembrane serine protease TMPRSS2 was suggested to be an important host 
protease that cleaves and activates the SARS-CoV spike protein in cell cultures, and was 
thus explored as a potential antiviral agent

• Use of stem cells against COVID-19 has been under evaluation in China recently

• Additionally, tocilizumab (Roche Pharmaceuticals, Basel, Switzerland) is a monoclonal 
antibody that is used in the treatment of RA exacerbation. It was designed to inhibit the 
binding of interleukin-6 to its receptors, thus alleviating cytokine release syndrome. 
Currently, it is also being investigated for treatment of COVID-19 (Jean et al. 2020)



Therapy: Vaccines

• Multiple strategies are adopted in the development of CoV vaccines; most of 
these target the surface-exposed spike (S) glycoprotein or S protein as the 
major inducer of neutralizing antibodies

• Several S-protein-based strategies have been attempted for developing CoV
vaccines, e.g., use of full-length S protein or S1-receptor-binding domain (RBD) 
and expression in virus-like particles (VLP), DNA, or viral vector

• S protein is considered a key viral antigen for developing CoV vaccines, as 
shown in several preclinical studies. 

• Although research is in progress to improve prevention, treatment, and control 
of COVID-19, the documented clinical data on different therapeutic approaches 
for CoVs are scarce

• Further research should be directed toward the study of SARS-CoV-2 in suitable 
animal models for analyzing replication, transmission, and pathogenesis

• Today there are no effective vaccines or specific antiviral drugs for COVID-19 
(Dhama et al. 2020)





Therapy: potential treatments



Current situation in Europe
The absence of an effective treatment or a vaccine combined with an exponential 
growth in infections from late February led many countries in Europe to implement 
non-pharmaceutical interventions such as “stay-at-home” policies (recommended 
or enforced), jointly with other community and physical distancing measures such as 
the cancellation of mass gatherings, closure of educational institutions and public 
spaces

The rapid escalation of cases has placed enormous pressure on healthcare systems, 
and presented a major challenge for local services

To inform the European Commission and the public health authorities in Member 
States of the ongoing situation, ECDC publishes daily updates and continuously 
assesses the risk for EU citizens

ECDC and WHO develop technical guidance to support countries in their response

The European Commission is ensuring the coordination of risk management 
activities at EU level. 



EU Coronavirus Response



COVID 19 Prevention







Exit strategies in Europe
Most of Europe implemented strict lockdown measures to control disease spread, which have 
been shown to be effective at reducing transmission
As rates of new cases decline, countries are now implementing various exit strategies to relax 
restrictions:

Population returns to the workplace

Internal border controls were lifted in a coordinated manner

Gatherings of people are progressively permitted, and general measures are gradually be 
replaced by targeted ones in order to protect vulnerable groups as well as facilitate economic 
activity.

The Commission also develops a recovery plan, based on a new proposal for the upcoming long-
term EU budget (Multiannual Financial Framework) 

Actions are continuously monitored, and Member States are ready to return to stricter 
containment measures as necessary (United Nations Regional Information Centre, 2020)

People are advised to observe all COVID 19 prevention rules



Fig. 2 Reduction in mobility observed in NUTS3 areas from 11 Feb to 6 Apr 2020.
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Thanks for your attention


