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Distribution of laboratory confirmed 
cases of COVID-19 in the EU/EEA and 
the UK, as of 7th April 2020 (ECDC)
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Situation update for the EU/EEA and 
the UK, as of 7th April 2020 (ECDC)
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COVID-19 in Germany 
7.4.2020
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Germany:
• 103.375 confirmed cases
• 1810 deaths
• 36.081 resolved infections



Why are there so big 
differences in the mortality 
rates by country?

» Different testing strategies (only testing in symptomatic disease patients 
versus early screening and self-isolation)

» Difference in median age (15 years difference between Italian COVID-19 
patients and German COVID-19 patients)

» In Italy more “3 generation households”
» Differences in intensive care bed equipped with ventilators (In Germany 

28,000 intensive care beds equipped with ventilators, or 34 per 100,000 
people. By comparison, that rate is 12 in Italy and 7 in the Netherlands.)
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COVID-19 in Norway

» The government in Norway introduced strict measures early in the 
Corona epidemic including lockdown, closing of borders for foreigners, 
14 days quarantine for Norwegians coming back to Norway and closure 
of schools, churches, universities and more. 

» Each Corona infected subject now infects on average 0.7 other persons, 
originally this number was 2-3.

» Monday 6th April 2020 5755 infected with Sars-CoV-2 and 59 deaths 
associated with Covid-19-disease in Norway.

» Initiation of general population testing including all asymptomatic 
individuals
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Testing
» Using real-time reverse transcription polymerase chain reaction (rRT-

PCR) the test can be done on respiratory samples obtained by various 
methods, including nasopharyngeal swab or sputum sample. 

» Results are generally available within a few hours to 2 days.
» Part of the immune response to infection is the production of antibodies 

including IgM and IgG. These can be used to detect infection in 
individuals starting 7 days or so after the onset of symptoms, to 
determine immunity, and in population surveillance.

» Assays can be performed in central laboratories (CLT) or by point-of-care 
testing (PoCT). 

» Medical staff, at particular risk of contracting and spreading the virus, 
are regularly tested. To streamline the procedure, some hospitals have 
started doing block tests, using the swabs of 10 employees, and 
following up with individual tests only if there is a positive result.
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Ad hoc laboratory-based surveillance of 
SARS-CoV-2 by 1 real-time RT-PCR using
2 minipools of RNA prepared from routine 
respiratory samples
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Eis-Hübinger AM et al. MedRxiv 2020; doi: https://doi.org/10.1101/2020.03.30.20043513 



Virological assessment of hospitalized
patients with COVID-2019
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Wölfel, R. et al. Virological assessment of hospitalized
patients with COVID-2019. Nature https://doi.org/10.1038/s41586-020- 2196-x (2020).

» Pharyngeal virus shedding was very high during the first week of 
symptoms (peak at 7.11 × 108 RNA copies per throat swab, day 4). 

» Infectious virus was readily isolated from throat- and lung-derived 
samples, but not from stool samples, in spite of high virus RNA 
concentration. Blood and urine never yielded virus. 

» Active replication in the throat was confirmed by viral replicative RNA 
intermediates in throat samples.

» Shedding of viral RNA from sputum outlasted the end of symptoms. 
Seroconversion occurred after 7 days in 50% of patients (14 days in all), 
but was not followed by a rapid decline in viral load. 

https://doi.org/10.1038/s41586-020-


Hallmarks of viral shedding 
in aggregated samples. 
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patients with COVID-2019. Nature https://doi.org/10.1038/s41586-020- 2196-x (2020).

https://doi.org/10.1038/s41586-020-


Testing: remaining
challenges
» With declining viral load pharyngeal PCR can become negative in later 

stages of disease whereas sputum is still positive. 
» ELISA tests may have low specificity and sensitivity; more test 

evaluations need to happen
» Increasing testing capacities
» Different testing strategies: range from one center centrally to public 

health organized testing sites, drive-through testing and more…..
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UMC Utrecht: COVID Response
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Natural course of disease
» There seem to be different stages of illness that patients may move 

through.
• (#1) Replicative stage – Viral replication occurs over a period of several days. An innate immune response 

occurs, but this response fails to contain the virus. Relatively mild symptoms may occur due to direct viral 
cytopathic effect and innate immune responses.

• (#2) Adaptive immunity stage – An adaptive immune response eventually kicks into gear. This leads to falling 
titers of virus. However, it may also increase levels of inflammatory cytokines and lead to tissue damage –
causing clinical deterioration. There is a suggestion that this could lead to virusiniduced hemophagocytic
lymphohistiocytosis (HLH)

• Incubation is a median of ~4-5 days (interquartile range of 2-7 days), with a range 
up to 14 days

• Typical evolution of severe disease 
• Dyspnea ~ 6 days post exposure.
• Admission after ~8 days post exposure.
• ICU admission/intubation after ~10 days post exposure. However, this timing may be variable (some patients 

are stable for several days after admission, but subsequently deteriorate rapidly).
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Symptoms of COVID-19
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Global picture of severe
cases
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Case Fatality Rate Based on Age and 
Comorbidities

1. Liu et al. 2020;41(2):145–151. DOI:10.3760/cma.j.issn.0254-6450.2020.02.003
2. China CDC Weekly Fb 17, 2020 http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51
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The global case fatality rate for COVID-19 infected patients is estimated to be 2.3%* and 
disproportionally affects those of older age and those with comorbidities
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* Case fatality rate ranges from 1-3%; Infection is ongoing and additional research is needed

http://weekly.chinacdc.cn/en/article/id/e53946e2-c6c4-41e9-9a9b-fea8db1a8f51


Cardiovascular involvement
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Renin–Angiotensin–Aldosterone System
Inhibitors in Patients with Covid-19
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Vaduganathan M et al. N Engl J Med 2020



Coagulopathy Associated 
with COVID-19
» •Upon presentation of COVID-19, the measurements advised, in order of importance, 

are of d-dimer, prothrombin time, and platelet counts.
» •Increased d-dimers are commonly reported in patients with severe illness and may 

predict mortality.
» •Prolongation in prothrombin times and degree of thrombocytopenia (100–150×109/L) 

have been modest.
» •In addition to the above parameters, fibrinogen should be monitored; nonsurvivors

with severe illness have developed disseminated intravascular coagulation around day 
4; significant worsening in these parameters at days 10 and 14 was also reported.

» •The panel advises use of prophylactic dose low-molecular-weight heparin unless there 
is active bleeding or a platelet count of <25×109/L; it is hoped that this strategy will 
impact septic-like coagulopathy and protect against venous thromboembolism.

» •Bleeding has been rare, but if present, panelists advise keeping platelet counts 
>50×109/L (and >20×109/L goal in nonbleeding patients), fibrinogen >2.0 g/L, and the 
prothrombin ratio <1.5.
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Thachil J et al. ISTH interim guidance on recognition and management of coagulopathy in COVID�19. J Thromb Haemost 2020 Mar 25; [e-pub]. (https://doi.org/10.1111/JTH.14810)
Stein B. NEJM Journal watch 2020

https://doi.org/10.1111/JTH.14810
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Treatment: lopinavir/r
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• After the emergence of severe acute respiratory syndrome (SARS) in 2003, 
screening of approved drugs identified lopinavir, a HIV aspartate protease 
inhibitor, as having in vitro inhibitory activity against SARS-CoV, the virus 
that causes SARS in humans.

• Lopinavir showed in vitro antiviral activity against SARS at concentration of 4 
ug/ml. However, when combined with ribavirin, lopinavir appears 
considerably more effective (with an inhibitory concentration of 1 ug/mL (Chu 
et al. 2004).

• Up-front treatment in SARS with lopinavir/ritonavir combined with ribavirin 
correlated with reduced mortality (2.3% versus 16%). However, rescue 
therapy with lopinavir/ritonavir (often without concomitant ribavirin) didn't 
seem to make any difference (Chan 2003)



Treatment: lopinavir/r
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ART and COVID-19
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Treatment: 
hydroxychloroquin/chloroquin
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• Chloroquine appears to work via multiple mechanisms, including: 
Interference with the cellular receptor ACE2 (potentially making it 
particularly effective against SARS and COVID-19).

• Impairment of acidification of endosomes, which interferes with virus 
trafficking within cells.

• Chloroquine also has immunosuppressive activities. It's unknown 
whether such immunosuppressive action could be beneficial or harmful 
(analogous to steroid therapy).

• In vitro data using cell lines shows that chloroquine can inhibit COVID-
19 with an 50% inhibitory concentration of 1 uM, implying that 
therapeutic levels could be achieved in humans (Wang 2020)

• The 50% inhibitory concentration of chloroquine for SARS is closer to 9 
uM, suggesting that chloroquine could be more effective against 
COVID-19 than SARS (Al-Bari 2017)



Treatment: 
hydroxychloroquin/chloroquin
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Gautret et al. (2020) Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label non-randomized clinical trial. International Journal of Antimicrobial Agents – In 
Press 17 March 2020 – DOI : 10.1016/j.ijantimicag.2020.105949



Treatment: 
hydroxychloroquin/chloroquin
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Gautret et al. (2020) Hydroxychloroquine and azithromycin as a treatment of COVID-19: results of an open-label non-randomized clinical trial. International Journal of
Antimicrobial Agents – In Press 17 March 2020 – DOI : 10.1016/j.ijantimicag.2020.105949
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Treatment: remdesivir
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• Remdesivir might be an excellent antiviral, based on 
a study involving in vitro and animal data with MERS 
(e.g. Sheahan 2020).

• Unfortunately, remdesivir is not commercially 
available. Remdesivir was used on the basis of 
“compassionate use” for one of the first patients with 
COVID-19 in the United States (Holshue 2020).

• Remdesvir is currently evaluated in various clinical 
trials.



Antiviral therapy in 
asymptomatic or mild disease

» Limited data
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Treatment: Empiric
antimicrobial therapy? 
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• COVID-19 is no indication for prophylactic antibiotic 
treatment

• In case of suspected bacterial superinfection
• Blood cultures and PCT prior to empiric antimicrobial 

therapy
• Discontinue < 48h if bacterial superinfection not 

confirmed 
• Secondary infections found in 16% (11/68) of deaths 

COVID-19 associated (Ruan Q, Yang K, Wang W et al. 
Intensive Care med 2020

• Diagnostics and treatment similar to ventilator or hospital 
acquired pneumonia



Treatment for severe acute
respiratory distress syndrome
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EACS/BHIVA Statement on 
risk of COVID-19 for PLWH
» So far there is no evidence for a higher COVID-19 infection rate or different 

disease course in people with HIV than in HIV-negative people. 
» Current evidence indicates that the risk of severe illness increases with 

age, male sex and with certain chronic medical problems such as 
cardiovascular disease, chronic lung disease and diabetes. 

» Although people with HIV who are on treatment with a normal CD4 T-cell 
count and suppressed viral load may not be at an increased risk of serious 
illness, many people with HIV have other conditions that increase their risk. 
Indeed, almost half of people living with HIV in Europe are older than 50 
years and chronic medical problems, such as cardiovascular and chronic 
lung disease, are more common in people living with HIV. 

» It has to be assumed that immune suppression, indicated by a low CD4 T-
cell count (<200/µl), or not receiving antiretroviral treatment, will also be 
associated with an increased risk for a more severe disease presentation. 
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In Spain, we have sadly surpassed 
100,000 cases of COVID-19 at the 
time of this writing (April 1, 2020), 
with a mortality rate of 8.9% among 
those diagnosed. Quite 
unexpectedly, we have seen that 
PLWH are not at increased risk of 
acquiring COVID-19 or of 
progressing to acute respiratory 
distress syndrome (ARDS) once 
infected, across the 3 risk classes 
defined above. For reasons that are 
as yet unknown, it appears that 
their risk may even be lower than 
that of the general population.
Josep M. Llibre CCO



CD4-counts during COVID-19
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EACS/BHIVA Statement on risk of COVID-
19 for PLWH: Recommendations

» For patients with low CD4-counts (<200/ml), or who experience a CD4-
decline during a COVID-19 infection, remember to initiate opportunistic 
infection (OI) prophylaxis. 

» More information regarding recommendations for prophylaxis and 
treatment of specific opportunistic infections can be found in the BHIVA 
or EACS guidelines for HIV/AIDS.  

» Smoking is a risk factor for respiratory infections; smoking cessation 
should therefore be encouraged for all patients. 

» Influenza and pneumococcal vaccinations should be kept up to date.
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Cohort/Observational studies in 
HIV-coinfected patients with
COVID-19

» • The NEAT ID Foundation has developed a ‘data dashboard’ to 
monitor COVID-19 case numbers, hospitalisations and mortality in 
people with HIV at European and country level. The data will be available 
for public viewing via www.NEAT-ID.org  and if your centre has not 
signed up, you can do so via this link.

» • The Lean European Open Survey on SARS-CoV-2 Infected Patients 
(LEOSS) launched by the German Society for Infectious Diseases (DGI) 
and ESCMID’s Emerging Infections Task Force (EITaF) an open register 
based on anonymous questionnaires and they re keen to collaborate 
with other registries. See https://leoss.net, contact them by email at 
info@leoss.net and the register can be accessed here 
https://leoss.net/statistics
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Maintaining HIV care during the
COVID-19 pandemic
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Liverpool Website on drug-
drug interactions
» http://www.covid19-druginteractions.org/
»
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Learnings
» Testing availability and roll-out as well as time-point of implementing 

lockdown and social distancing measures, determines exponential 
growth in new infection numbers.

» Mortality rates again depend on who is tested and affected predominant 
populations.

» Implementation of infection prevention and control (IPC) strategies are 
essential.

» Experimental therapies at best should be studied in controlled clinical 
trials. 
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COVID-19 epidemic in Switzerland: on the 
importance of testing, contact tracing and 
isolation

» 1.Testing, followed by contact tracing and isolation of those with positive 
test results has been applied by all countries that have managed to keep 
the SARS-CoV-2 virus in check. The epidemiological reasoning is 
straightforward. Current estimates of the basic reproduction number R0 
of COVID-19 are around 2−3. To bend the epidemic curve downwards 
(which will only happen once the effective reproduction number R <1), 
we must prevent 50−70% of possible transmissions. Isolation of cases 
and precautionary self-isolation of contacts are key measures to do that, 
and the COVID-19 experience from other countries demonstrates that 
forcefully. Following a positive test result, that person should be isolated 
to prevent onward transmission. The person’s close contacts should be 
followed up and advised to go into precautionary self-isolation, unless a 
risk/benefit analysis deems this counterproductive. These measures can 
prevent a large fraction of possible transmission chains.

Seite 48Marcel S et al. Swiss Med Wkly. 2020;150:w20225 



COVID-19 epidemic in Switzerland: on the 
importance of testing, contact tracing and 
isolation

» 2.The Republic of South Korea has had a large epidemic of COVID-19, 
the cumulative number of cases exceeded 1000 on 26 February. A central 
part of the control strategy was widespread and easily accessible SARS-
CoV-2 testing, linked to contact tracing, and self-isolation. The epidemic 
curve suggests that the control strategy in South Korea has curtailed the 
epidemic. The number of new cases peaked on 29 February and had 
fallen to 84 by 17 March.
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COVID-19 epidemic in Switzerland: on the 
importance of testing, contact tracing and 
isolation

» 6. A system for antibody testing (serology) will also need to be 
implemented at large-scale as soon as possible. Antibody testing 
provides additional information to that obtained from polymerase chain-
reaction (PCR) detection of active infection. Antibody testing is the only 
way to reliably establish the fraction of the population that was infected 
by the virus − albeit with a delay of a few weeks. A cohort of people with 
documented infection should be monitored to determine the time to 
seroconversion, providing crucial input for large-scale testing. People 
with suspected exposure, healthcare workers in particular, should be 
tested as high antibody titres likely mean that they are no longer at risk 
of contracting or spreading the disease and can be preferentially 
employed in high-risk areas.
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THANK YOU
»“You cannot fight a fire blindfolded. And we cannot 

stop this pandemic if we don’t know who is infected.” 
(World Health Organization Director-General, 16 March 
2020). 
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