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Summary

Since 31 December 2019 and as of 7 April 2020, over 1.3 million (1 316 988) cases of COVID-19 have been
reported worldwide, and more than 70 000 (74 066) deaths. Half of these cases (608 500) have been reported
from the EU/EEA countries and the UK, and over 50 000 (51 059) of them have died.

Overall, large increases in COVID-19 cases and deaths continue to be reported from the EU/EEA
countries and the UK. In addition, in recent weeks, the European all-cause mortality monitoring system
showed all-cause excess mortality above the expected rate in Belgium, France, Italy, Malta, Spain, Switzerland
and the United Kingdom, mainly in the age group of 65 years and above.

Recently, in a few EU/EEA countries, the number of new cases and new deaths reported daily appears to have
decreased slightly. However, many EU/EEA countries are currently only testing severe or hospitalised cases,
therefore these trends should be interpreted with caution. Despite early evidence from Italy and Austria that
the number of cases and deaths are declining, there is currently no indication at EU/EEA level that the
peak of the epidemic has been reached.

Based on data from EU/EEA countries, 32% of the diagnosed cases have required hospitalisation and 2.4%
have had severe illness requiring respiratory support and/or ventilation. The crude fatality rate was 1.5%
among diagnosed cases and 11% among hospitalised cases. The likelihood of hospitalisation, severe illness
and death increases in persons over 65 years of age and those with defined risk factors including
hypertension, diabetes, cardiovascular disease, chronic respiratory disease, compromised immune status,
cancer and obesity.

Strain on health and social care systems and healthcare workers continues, with shortages reported in
laboratory and testing capacity, personal protective equipment and healthcare capacity (including ICU ventilator
and healthcare workforce capacity). In several EU/EEA countries with available data, between 9% and 26% of all
diagnosed COVID-19 cases are in healthcare workers. There are also increasing reports of COVID-19 outbreaks in
nursing homes across Europe, highlighting the vulnerability of the elderly in long-term care settings and the
importance of infection control measures to protect vulnerable populations.

In the present situation, where continuous spread of the virus can be expected, the assessment is

e that the risk of severe disease associated with COVID-19 in the EU/EEA and UK is currently considered
moderate for the general population and very high for populations with defined risk factors associated
with elevated risk;

e that the risk of increasing community transmission of COVID-19 in the EU/EEA and the UK in the coming
weeks is moderate if mitigation measures are in place, and very high if insufficient mitigation measures
are in place;
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e that the risk of health and social care system capacity in the EU/EEA and the UK being exceeded in the
coming weeks is considered high with mitigation measures in place and very high if insufficient
mitigation measures are in place.

Over the past few weeks, EU/EEA countries and the UK have implemented a range of measures to reduce
further transmission of the virus, focussing in particular on physical distancing to decrease the burden on
healthcare services, protect populations at risk of severe disease and reduce excess mortality. There is
evidence from countries in Asia that were affected early in the pandemic, which is supported by modelling
studies, and preliminary signs from Italy and Austria, that a combination of stringent measures can achieve
meaningful reductions in transmission.

In the current situation, a strong focus should remain on comprehensive testing and surveillance
strategies (including contact tracing), community measures (including physical distancing),
strengthening of healthcare systems and informing the public and health community. The
promotion of mental wellbeing among people living under physical distancing measures is necessary to
ensure that populations have the resilience to maintain adherence to these measures.

Stringent physical distancing measures are highly disruptive to society, both economically and socially. There is
therefore significant interest in defining a sound approach to de-escalation. However, unless the incidence of
infections is reduced to a very low level in a given setting, transmission will continue until a population
protection threshold is reached. Current estimates suggest that no EU/EEA country is close to achieving the
necessary population protection threshold, meaning that sustained transmission of the virus is to be expected
if current interventions are lifted too quickly. In the absence of a vaccine, physical distancing measures of
some kind will therefore need to remain in place for at least some months, in order to ensure that demand for
healthcare does not exceed availability.

Plans for de-escalation should therefore ensure that appropriate capacities and safeguards, based on public
health principles underscored by scientific evidence, are in place to mitigate the risk of an overwhelming
recurrence of increased transmission and the risk to vulnerable members of the population. Considerations for
de-escalation should take into account the fact that the reported new infections on any given day reflect the
measures that were in place around one week earlier, while the deaths reported on any given day reflect the
epidemiological situation and measures in place two to three weeks earlier. This time lag complicates
assessment of the impact of measures, and it may present a particular challenge when communicating to the
public about the need to sustain the current restrictions and measures.

Based on the available evidence, it is currently too early to start lifting all community and physical distancing
measures in the EU/EEA and the UK. Before considering the lifting of any measures, Member States should
ensure enhanced population and hospital-based testing and surveillance systems are in place to inform and
monitor escalation/de-escalation strategies and assess the epidemiological consequences.

Solidarity and coordination between Member States will remain essential in the de-escalation phase in order to
increase the effect of measures taken and minimise the risk of infection ‘spill-over’ between countries if they
de-escalate at different rates and in different ways.

o Updated data on the epidemiological situation in the EU/EEA and the UK.

e  Updated data on disease and case severity from Europe.

e  Current risk of severe disease associated with COVID-19 in the EU/EEA and UK for the general population
and for those with defined risk factors associated with elevated risk.

o Risk of further increases in community transmission of COVID-19 in the EU/EEA and the UK in the coming
weeks, with or without mitigation measures in place.

o Risk of health and social care systems capacity being exceeded in the EU/EEA and the UK in the coming
weeks, with or without mitigation measures in place.

o Response measures in place in the EU/EEA and the UK.

e  Considerations regarding surveillance and testing strategies, including updated contact tracing options.

o Considerations regarding de-escalation of measures.

Regularly updated information on the coronavirus disease 2019 (COVID-19) outbreak is available on ECDC’s
website [1], the European Commission website, and the World Health Organization (WHO) website [2]. This risk
assessment is based on published information available as of 8 April 2020. The latest ECDC publications on COVID-
19 are listed in Annex 1.



https://www.ecdc.europa.eu/en/novel-coronavirus-china
https://www.ecdc.europa.eu/en/novel-coronavirus-china
https://ec.europa.eu/health/coronavirus_en
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
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1 Event background

Since ECDC's seventh risk assessment published on 25 March 2020, and as of 7 April 2020, 900 072 new cases and
74 066 new deaths have been reported worldwide, out of a total of 1 316 988 reported cases and 74 066 reported
deaths since 31 December 2019 (Figure 1, Annex 2).

In the last two weeks (as of 7 April 2020), the proportion of new cases reported in Asian countries previously
heavily affected (e.g. China, Iran, South Korea), has been limited compared to those reported in the EU/EEA and
the United Kingdom (377 624 new cases and 35 931 new deaths, Figure 1), and in the United States of America
(312 965 new cases and 10 188 new deaths).

The main developments since the risk assessment dated 25 March 2020 can be summarised as follows:

Most of the new cases in the EU/EEA and the UK have been reported in Spain (95 359; 25.3% of total
new cases in EU/EEA/UK), Germany (n=67 671; 17.9%), Italy (63 371; 16.8%) and France (52 088;
13.8%), as of 7 April 2020.

The incidence of reported COVID-19 cases is heterogeneous among EU/EEA countries and the UK (Figure
2). High heterogeneity is also reported within countries with densely populated areas, such as Lombardy
in Italy [3], Comunidad de Madrid in Spain [4] and the Stockholm region in Sweden [5] which have been
seeing much higher incidence than other areas in the same countries. As of 7 April 2020, the incidence of
COVID-19 cases reported since 1 January is 117 cases per 100 000 for the EU/EEA and the UK as a
whole.

The 14-day incidence of COVID-19 reported cases in the EU/EEA, providing an estimate of the prevalence
of active cases in the population, is 82.1 per 100 000 population, ranging from 5.0 in Bulgaria to more
than 100 cases per 100 000 in Belgium (149.5), Iceland (275.5), Italy (113.6), Luxembourg (323.8) and
Spain (218.2) (Figure 1, Annex 3).

Comparing the current 14-day incidence with that from two weeks ago, the largest increase is observed in
Luxembourg, Spain, Belgium and Iceland. Liechtenstein is the only EU/EEA country which has seen a
decrease (Figure 3).

In some EU/EEA countries, the number of new cases and new deaths reported daily appears to be
decreasing; however, many EU/EEA countries are only testing severe or hospitalised cases and therefore
the trends should be interpreted with caution. In Italy, the highest number of new cases per day was
reported on 21 March (6 557) and the highest number of deaths on 27 March (969), 10 and 16 days
respectively after control measures (enforced stay-at-home orders) had been implemented in the country
as a whole (measures were implemented two days earlier in northern Italy only). In Austria, the highest
number of daily new cases was reported on 27 March (1 141) and the highest number of deaths on 31
March (22), 11 and 15 days respectively after control measures (stay-at-home restrictions) had been
implemented on 16 March.

There are several reports of COVID-19 outbreaks in nursing homes across Europe. In Italy, in the
Province of Bergamo, long-term care facilities have reported around 600 deaths among 6 400 residents
during the past 20 days and 2 000 out of 5 000 staff being absent due to illness, quarantine or isolation
[6]. In France, COVID-19 cases have been reported in 511 nursing homes, with a total of over 3 000
cases and 254 deaths among the residents [7]. Similar reports from the Netherlands [8], Belgium [9]
Germany [10] and Sweden [11] highlight the vulnerability of the elderly in long-term care settings and the
importance of infection control measures to protect the vulnerable population in nursing homes [8,9,12].

In week 13 (23-29 March 2020), the European all-cause mortality monitoring system (EuroMOMO)
showed all-cause excess mortality in the 24 participating countries [13]. All-cause excess mortality above
the expected has been observed in recent weeks in Belgium, France, Italy, Malta, Spain, Switzerland and
the United Kingdom (England). The excess was mainly observed in the age group of 65 years and above
[13]. The number of deaths in the recent weeks should, however, be interpreted with caution as
adjustments for delayed registrations may be imprecise.
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Figure 1. Distribution of new COVID-19 cases reported daily in EU/EEA countries and the UK, 7 April 2020
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Figure 2. Incidence of reported COVID-19 cases/100 000 population in EU/EEA countries and the UK,
from 1 January to 7 April 2020
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Figure 3. Change in 14-day reported COVID-19 cases (A) and in 14-day incidence of reported COVID-
19 cases/100 000 population (B) in EU/EEA countries and the UK, from 24 March to 7 April 2020
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For more detailed event background information, please visit ECDC's website [14].

For the most recent information on the current epidemiological situation regarding COVID-19, please visit this page
and ECDC's situation dashboard [15].

2 Disease background
Coronavirus disease (COVID-19)

On 31 December 2019, a cluster of pneumonia cases of unknown aetiology was reported in Wuhan, Hubei
Province, China. On 9 January 2020, China CDC reported a novel coronavirus as the causative agent of this

outbreak, coronavirus disease 2019 (COVID-19).

Disease

Symptoms: By 6 April 2020, 325 843 laboratory-confirmed cases had been reported to The European Surveillance
System (TESSy). Information on symptoms was available for 58 277 cases from 11 countries; the majority (99.8%)
of these cases were reported by Germany. Among these cases, the most commonly reported clinical symptom was
fever (35.0%), dry or productive cough (16.0%), sore throat (9.1%), general weakness (5.3%) and pain (3.5%).
The frequency of these symptoms differs notably from those reported from China [16], summarised in the sixth
update of ECDC's Rapid Risk Assessment [17]. Data on cases reported to TESSy may be biased depending on the
testing approaches chosen in countries (e.g. widespread testing of milder cases in the general population or testing

only of hospitalised cases, including long-term care facilities.)

Severity: In China and the United States (US), hospitalisation has occurred in 10.6% and 20.7-31.4% of cases reported
[18,19]. Median length of stay in intensive care units (ICU) has been reported to be around seven days for survivors and
eight days for non-survivors, though evidence is still limited [18,20-22]. The UK’s Intensive Care National Audit and
Research Centre, reports 690 patients in critical care, with a length of stay in ICU of four days for survivors and five days
for non-survivors (interquartile range (IQR) 2-8 days for survivors and 3-8 days for non-survivors)

Preliminary estimates of severity were based on the analysis of data from EU/EEA countries and the UK available in
TESSy and online country reports (for countries whose data was incomplete or missing in TESSy).

Among all cases:
Hospitalisation occurred in 32% (48 755 of 152 375) of cases reported from 26 countries (median country-

specific estimate, interquartile range (IQR): 28%, 14-63%)
. Severe illness (requiring ICU and/or respiratory support) accounted for 2 859 of 120 788 (2.4%) cases
reported from 16 countries (median, IQR: 1.4%, 0-33%).

Among hospitalised cases:
Severe illness was reported in 9.2% (3 567 of 38 960) of hospitalised cases from 19 countries (median, IQR:

15%, 3.8-35%).
Death occurred in 1 005 of 9 368 (11%) hospitalised cases from 21 countries (median, IQR: 3.9%, 0—13%).


https://www.ecdc.europa.eu/en/novel-coronavirus/event-background-2019
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
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Age-specific hospitalisation rates among all cases based on TESSy data showed elevated risk among those aged
60 years and above (Figure 4).

Figure 4. Age-specific hospitalisation rates among all cases, data from 20 countries in TESSy with
>50% data completeness for hospitalisation, 6 April 2020
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Case fatality: Robust estimates for the COVID-19 case fatality rate are still lacking and potentially biased by
incomplete outcome data and differences in testing policies. The mean crude case-fatality (proportion of deaths
among total cases reported) from the EU/EEA and the UK by 6 April 2020 was 1.5% (median country-specific
estimate: 1%; range: 0.0-25%).

The absolute number of deaths was higher among those aged over 65 years. Persons aged 65—79 years accounted
for 44% of all deaths and those aged 80 years and above for 46%. Similarly, age-specific estimates of crude case-
fatality for Germany, Italy and Spain increased with age, particularly among those aged over 65 years (Figure 4).
The male-to-female ratio for deaths was 2.1 and the highest male-to-female ratio among deaths was observed for
50-65 year-olds (3.9). There were more deaths among males overall for all age groups where the outcome of
cases was reported.

Figure 5. Age-specific crude case-fatality (deaths/all cases) in Germany, Italy and Spain (TESSy data
up to 6 April 2020)
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Infection and transmission

Basic reproduction number (Ro)

Ry is proportional to the contact rate and will vary according to the local situation. A recent review of 12 modelling
studies reports the mean basic reproductive number (Rp) for COVID-19 at 3.28, with a median of 2.79. This is in
accordance with estimates of Ro from Italy, ranging between 2.76 and 3.25. The introduction of mitigation
measures has been reported to decrease Rq [23]. Further research is needed to obtain a more accurate estimate of
Ry in the various outbreak settings [23].

Incubation period

Current estimates suggest a median incubation period from 5-6 days for COVID-19, with a range from 1-14 days.
One study reported that in 97.5% of people with SARS-CoV-2 infection, COVID-19 compatible symptoms will
appear within 11.5 days [24]. A recent modelling study confirmed that it remains prudent to consider the
incubation period to be up to 14 days [25,26].

Viral shedding

Over the course of infection, the virus has been identified in respiratory tract specimens 1-2 days before the onset
of symptoms, and it can persist for up to eight days after the onset of symptoms in mild cases [27] and for longer
periods in more severe cases, peaking in the second week after infection [27,28]. The high viral load close to
symptom onset suggests that SARS-CoV-2 can be easily transmissible at an early stage of infection [29]. Viral RNA
has been detected in faeces [30], whole blood [20], serum [31,32], saliva [26,29], nasopharyngeal specimens [21]
and urine [33]. It should be noted that detection of viral RNA by PCR does not equate with infectivity, unless
infectious virus particles have been confirmed through virus isolation and cultured from the particular samples. For
more information on viral shedding, please refer to ECDC’s seventh update of the risk assessment [34].

Infection in asymptomatic individuals

Asymptomatic infection at time of laboratory confirmation has been reported from many settings [35-38]. Some of
these cases developed some symptoms at a later stage of infection, however, the proportion is not yet fully
understood [39,40]. There are also reports of cases remaining asymptomatic throughout the whole duration of
laboratory monitoring, which revealed viral RNA shedding in various sample types. A recent modelling study
suggested that asymptomatic individuals might be major drivers for the growth of the COVID-19 pandemic [41].
For more information on asymptomatic infection, please refer to the ECDC’s seventh update [34].

Transmission by pre-symptomatic individuals

Pre-symptomatic transmission has been reported; exposure in these cases occurred 1-3 days before the source
patient developed symptoms [42]. It has been inferred through modelling that, in the presence of control
measures, pre-symptomatic transmission contributed to 48% and 62% of transmissions in Singapore and China
(Tianjin data), respectively [43]. Although transmission from asymptomatic patients has also been reported, the
risk of transmission from pre-symptomatic or symptomatic patients is considered to be higher; viral RNA shedding
is higher at the time of symptom onset and declines after days or weeks [29]. For more information on pre-
symptomatic infection, please refer to the ECDC's seventh update [34].

Virus and blood donation

Four SARS-CoV-2 RNA-positive blood donations from asymptomatic donors were detected during a routine and
retrospective laboratory screening in Wuhan Blood Centre, China [44]. While the two donors were asymptomatic at
the time and after donation, another two developed symptoms after donation. One of the donations was discarded.
The transfusion history of the other three donations is missing. At the time of donation, donors tested negative for
specific IgG and IgM against SARS-CoV-2 by ELISA. The RNA-positive blood was not tested for the presence of
infectious SARS-CoV-2 virions. This documented occurrence of SARS-CoV-2 RNA-positive donations from
asymptomatic and pre-symptomatic blood donors indicates that SARS-CoV-2 RNA positive blood, donated by an
asymptomatic donor, may enter the blood supply. However, to assess the risk of COVID-19 transmission through
the transfusion of SARS-CoV-2 RNA-positive donations, it is necessary to prove whether the detectable RNA in
blood donations is infectious. Transfusion-transmitted COVID-19 has not been reported yet. It is therefore
suggested that existing blood safety measures should be maintained.

Infection and transmission in different population groups

Healthcare workers

Of the confirmed cases in China, 3.8% (1 716/44 672) were healthcare workers. Of those, 14.8% were severely or
critically ill and 5% of the severe cases died [45]. Latest figures reported from Italy show that 9% of COVID-19
cases are healthcare workers, with Lombardy region reporting up to 20% of cases in healthcare workers [46,47].
In Spain, the latest COVID-19 situation overview from the Ministry of Health reports that 26% of COVID-19 cases
are in healthcare workers [48]. In a Dutch study, healthcare workers were tested voluntarily for COVID-19 and
6% tested positive [49]. In a report on 30 cases in healthcare workers in China, all cases had a history of direct
contact (distance within 1 metre) with COVID-19 patients, with an average number of 12 contacts (7, 16), and the
average cumulative contact time being two hours (1.5, 2.7) [50]. In the Dutch study, only 3% of the healthcare
workers reported being exposed to hospital patients with COVID-19 prior onset of symptoms and 63% had worked
while asymptomatic [49].
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Children made up a very small proportion of the 266 393 cases reported to TESSy as of 6 April (with known age
(<10 years (1.1%), 10-19 years (2.5%)). The male-to-female ratio in children and young people (19 years or
below) was 1.0:1, compared to 1.1:1 overall. The age distribution observed in the EU/EEA and the UK reflects
testing policies and case definitions which usually include symptoms, and it is possible that the small proportion of
infected children reflects a lower risk of children developing COVID-19 symptoms [51].

Mild respiratory or gastrointestinal symptoms are predominant among children [52,53]. Zheng et al reported two
cases of severe disease in children with underlying conditions, requiring invasive mechanical ventilation. Both of
them had recovered partially or fully by the end of the study period [54]. A network of paediatric ICUs (PICU) have
reported 106 critically children in the USA since the beginning of the COVID-19 outbreak and one death [55].
Health authorities and media have reported few fatal paediatric cases: one case in Panama (13 years of age), two
cases in USA (an infant and a five-year old), one case in Belgium (12 years of age), one case in the UK (13 years
of age) and one case in France (16 years of age) [56-60].

Data in TESSy show no difference between age groups in terms of the most common symptoms, but fever was
less commonly reported among those aged 10-19 years of age (38%, compared to 48% for all ages) and a sore
throat was less common among those aged <10 years (6%, compared to 13% for all ages).

Asymptomatic cases in infants and children have also been reported [61-64]. Two studies on patients with positive
laboratory results reported that 10 out of 15 (66.7%) and four out of 31 (13%) of the children were asymptomatic
[65,66]. Exposure to COVID-19 among children has been reported in a household context [67,68].

Clinical manifestations in pregnant women range from asymptomatic to mild symptoms, sometimes with atypical
findings such as leucocytosis and higher prevalence of consolidation lesions in the computed tomography (CT)
images [69-71].

In addition to two previous reports on critically-ill pregnant women [72], the Public Health Agency of Sweden has
reported two pregnant women being admitted to an ICU, without further details on the gestational week at admission
or disease severity [11]. Two maternal deaths due to acute respiratory distress syndrome (ARDS) have been reported
from Iran [73]. To our knowledge, these are the only fatal maternal cases known to date. Overall, it seems that
pregnancy and delivery do not aggravate the severity and maternal outcomes of COVID-19 pneumonia [74].

Intrauterine transmission, although apparently unlikely, cannot be ruled out and reports of perinatal transmission
are emerging [75-78]. Elective Caesarean section deliveries have been commonly reported as a precautionary
method to avoid perinatal transmission [72,75,76]. There are few reported cases of vaginal deliveries without
perinatal transmission [74,77,79]. A recent study on 30 neonates delivered by COVID-19 rtRT-PCR positive women
showed no SARS-CoV-2 infection in the neonates; despite the fact that some of the neonates had perinatal
complications. The placenta of those neonates with perinatal complications was SARS-CoV-2 positive [80].

Data from Italy, Spain, Sweden, Switzerland and the Netherlands support previous identifications of population groups at
higher risk of having severe disease and death [11,48,81,82]. Overall, the male to female ratio in critically ill patients is
2.7. Risk factors for critical iliness include elderly people above 70 years of age, and people with underlying conditions
such as hypertension, diabetes, cardiovascular disease, chronic respiratory disease, immune compromised status, cancer
and obesity (73.4% of critically ill patients with BMI 30-40+) [16,21,32,83,84]. Strong predictors for ICU admission, such
as diabetes, chronic lung disease, cardiovascular diseases, and hypertension, have been identified in surveillance data
from Italy, the US, Sweden and Spain as shown in Table 1 [11,48,85].

Underlying health conditions in hospitalised COVID-19 ICU patients

Diabetes 17 32 23 17
Hypertension 49 I/0 34 NA
Chronic lung disease 4 21 16 6

Cardiovascular disease 21 23 11 30
Immunocompromised condition I/0 9 6 NA
Chronic renal disease 3 12 4 NA
Chronic liver disease 3 2 1 NA
Pregnancy NA 1 1 NA
Former smoker NA 7 NA NA
Current smoker NA 1 NA NA
Other 20 22 9 23

2 Data from 1 043 patients with COVID-19 admitted to ICU with data on comorbidities in Lombardy, Italy. ® Data from 1 069
patients with COVID-19 admitted to ICU. © Percentage of ICU patients with COVID-19 per risk group (one patient may belong to
several risk groups). ¢ Data from 2 159 patients admitted to ICU with COVID-19. NA=Not Available. I/O=Included in Other.


https://jamanetwork.com/journals/jama/fullarticle/2764365
https://www.cdc.gov/mmwr/volumes/69/wr/mm6913e2.htm?s_cid=mm6913e2_w
https://www.folkhalsomyndigheten.se/globalassets/statistik-uppfoljning/smittsamma-sjukdomar/veckorapporter-covid-19/2020/covid-19-veckorapport-vecka-13-2020_final.pdf
https://www.isciii.es/QueHacemos/Servicios/VigilanciaSaludPublicaRENAVE/EnfermedadesTransmisibles/Documents/INFORMES/Informes%20COVID-19/Informe%20n%C2%BA%2020.%20Situaci%C3%B3n%20de%20COVID-19%20en%20Espa%C3%B1a%20a%203%20de%20abril%20de%202020.pdf
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Virus

Virus evolution

There is currently no evidence that any of the mutations accumulated since the introduction of the SARS-CoV-2 virus in
the human population have any effect on disease characteristics. Over 3 000 genome sequences have been deposited in
the GISAID EpiCoV database to date (www.gisaid.org). Mutations in the receptor-binding domain of the spike
glycoprotein are of interest as they may affect infectivity and host-specificity [86]. Some mutations in this domain have
been reported [87], but these have so far been rare and are not present in any of the major SARS-CoV-2 clades.
Mutations in primer binding sites for published RT-PCR detection assays have so far been rare [88].

For information on seasonality and survival in the environment, please refer to the ECDC's seventh update of the
risk assessment and the page on COVID-19 disease background [89] on ECDC's website.

Protection, immunity and treatment

Vaccines

Several potential COVID-19 vaccines are under development and two have entered phase I clinical trials [90]. The
European Medicines Agency (EMA) expects that it may take at least one year before a vaccine is approved and
available for widespread use.

Immunity

It is too early to know how long the protective immune response against SARS-CoV2 will last, as this will require
longitudinal serological studies that follow patients’ immunity over an extended period of time [91]. Based on the
currently available data, the IgM and IgG antibodies to SARS-CoV-2 develop between 6—-15 days post disease onset
[92-97]. However, clinically validated laboratory assays for detection of antibodies are still lacking and therefore
these results need to be interpreted with caution. In addition, correlates of protection are still to be defined to
assess the possibility of re-infection and the duration of immunity. Primary infection with SARS-CoV-2 was shown
to protect rhesus macaques from subsequent challenge and casts doubt on reports that the re-positivity observed
in discharged patients is due to re-infection [98].

Treatment

Moderate to severely ill patients require supportive care and oxygen supplementation. At present, no medicine has
demonstrated efficacy in the treatment of COVID-19. A humber of pharmaceuticals are undergoing clinical trials to
assess their safety and efficacy as potential treatments for COVID-19, including the antiviral nucleotide analogue
remdesivir; systemic interferons and, in particular, interferon B-1a; the antiviral combination lopinavir/ritonavir; the
antimalarial chloroquine/hydroxychloroquine and monoclonal antibodies against components of the immune system such
as interleukin-6 (IL-6) and IL-4 [90]. It is important that the potential treatments are carefully assessed in randomised
controlled trials (RCTs). EMA has published recommendations on compassionate use of the investigational antiviral agent
remdesivir [99].

A randomised, controlled, open-label trial of lopinavir/ritonavir in 199 COVID-19 patients in China failed to show any
statistically significant favourable effect on the clinical course or mortality when compared to standard treatment [100].
Hydroxychloroquine has been shown in vitro to alter the uptake of the virus in cells, and small case series and a small
trial have reported its use in patients during this outbreak in China and Europe in combination with azithromycin, with
conflicting results. It remains one of the possible therapies that needs to be evaluated through adequately sized RCTs.
Caution is therefore advised against its widespread off-label use in light of potential adverse reactions [101-103].
Systemic use of steroids for COVID-19 pneumonia is not recommended, because they might increase the viral replication
and shedding of the virus, along with other steroid-related side effects [104].

Convalescent plasma (plasma with antibodies from recovered COVID-19 patients) is under investigation for the treatment
of patients with COVID-19. Despite some study limitations, the improved outcomes in recipients of convalescent plasma
obtained in two recent small studies in China [105,106] support the possibility of investigating this therapy further in
adequately designed clinical trials. Blood services in several EU countries and the USA [107] reported preparation
activities for collection and transfusion of convalescent plasma and some have already started or plan to start studies
soon. The EU Commission, in cooperation with ECDC, national competent authorities for blood safety and national blood
establishments, is working on an EU programme of COVID-19 convalescent plasma collection and supply. It aims to
launch a co-ordinated and effective approach to the collection of convalescent plasma across the EU, supporting the
possible treatment of seriously ill patients within observational studies or randomised and case-control clinical trials, and
the development of immune globulin concentrates by industry in the longer term. The programme includes the
development and hosting of a database to monitor convalescent plasma donation and use. The database will be
developed and hosted by the European Commission (DG DIGIT), in compliance with Regulations 2016/679 and
2018/17/25 and will be designed in collaboration with the European Blood Alliance (EBA).

Reports that non-steroidal anti-inflammatory drugs worsen COVID-19 through increased expression of angiotensin-
converting enzyme 2 (ACE2), whose receptor is used by SARS-CoV-2 to enter the target cells, are not supported by
evidence [108]. ACE-inhibitors and angiotensin receptor blockers are used for the treatment of hypertension, heart
failure or renal disease. Patients receiving these agents are advised not to interrupt their treatment and there is no need
to switch to other medicines [109].

For more information on COVID-19, please visit the page on COVID-19 disease background [89] on ECDC's website.
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3 ECDC risk assessment

Many uncertainties remain regarding infectivity during the incubation period, the level of population immunity, age-
stratified risk factors for severe illness, the effectiveness of treatment regimens, and the impact and duration of
individual or population-based physical distancing preventive measures implemented at different points in time and
with different intensity across countries.

This assessment is based on information available to ECDC at the time of publication and unless otherwise stated, the
assessment of risk refers to the risk that existed at the time of writing. It follows the ECDC rapid risk assessment
methodology, with relevant adaptations [110].

Risk assessment questions

. What is the overall risk, as of 8 April 2020, of severe disease in the general population and in populations with
defined factors associated with elevated risk for COVID-19 in the EU/EEA and UK?

. What is the risk of increasing community transmission in the EU/EEA and the UK in the coming weeks, with and
without mitigation measures?

. What is the risk that the capacity of health- and social care systems will be exceeded in the EU/EEA and the UK
in the coming weeks, with and without mitigation measures?

What is the overall risk, as of 8 April 2020, of severe disease in the general
population and in populations with defined factors associated with elevated
risk for COVID-19 in the EU/EEA and UK?

The risk of severe disease associated with COVID-19 in the EU/EEA and UK is currently considered moderate
for the general population and very high for populations with defined risk factors associated with elevated risk.

This assessment is based on the following factors:

. Ongoing increase of mild, severe and fatal COVID-19 cases have been reported in most EU/EEA countries and
the UK. The overall 14-day incidence for the EU/EEA and the UK has increased from 36 cases per 100 000
population on 25 March to 82 cases per 100 000 population on 7 April 2020, while the total cumulative
incidence has increased from 40 per 100 000 population to 117 per 100 000 population. Cumulative COVID-19
mortality per 1 million population has increased from 23 per million on 25 March 2020 to 98 per million on
7 April 2020. Uncertainty remains about the extent to which the prevention and control measures introduced
may slow the rate of transmission, making the probability of continued transmission in the EU/EEA and the UK
in the coming weeks very high. Recent data from EU/EEA and the UK indicate that 32% of cases require
hospitalisation, and 2.4% require critical care. The likelihood of severe illness and death rises significantly in
persons over 65 years of age and in those with defined risk factors including hypertension, diabetes,
cardiovascular disease, chronic respiratory disease, compromised immune status, cancer and obesity. These
risk groups account for the majority of severe disease and fatalities to date.

. Mitigation measures to slow transmission through infection prevention and control and physical distancing have
been introduced at different points in time and at varying intensities across EU/EEA and the UK. The efficiency
of these measures in slowing the transmission of COVID-19 in the general population and, more specifically, in
defined risk groups of older adults and individuals with chronic underlying conditions, cannot yet be evaluated.
Once infected, no specific treatment for COVID-19 exists, however early supportive therapy, if healthcare
capacity for this exists, can improve outcomes. In summary, the impact of COVID-19, if acquired, is assessed as
moderate for the general population and as very high for elderly and individuals with defined risk factors.

What is the risk of increasing community transmission in the EU/EEA and
the UK in the coming weeks, with and without mitigation measures?

The risk of increasing community transmission of COVID-19 in the EU/EEA and the UK in the coming weeks is
moderate if mitigation measures are in place, and very high if insufficient mitigation measures are in place.

This assessment is based on the following factors:

. There are rapidly growing numbers of severe and fatal cases in many EU/EEA countries, and several countries in
Europe have already reported nationwide community transmission. Mitigation measures to slow transmission
have been introduced at different points/varying intensities across all EU/EEA countries and the UK. The effect of
these measures in slowing virus transmission in the general population and defined risk groups cannot yet be
fully evaluated, given the time lag between the introduction of measures and the reduction in cases, deaths and
healthcare saturation. However, it is known that the virus spreads very quickly in the absence of effective
mitigation measures. Based on the high transmissibility of the virus and the continued increase in the notification
rate in all EU/EEA countries, the probability of increased community transmission is considered moderate if
effective mitigation measures are in place, and very high in the absence of effective mitigation measures. If
mitigation measures are lifted suddenly or too early, a resurgence of cases is likely.
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. The impact of increased community transmission would be high, especially if healthcare capacity is exceeded
or if hospitals are affected and a large number of healthcare workers need to be isolated or become infected.
The impact on vulnerable groups would be very high, in particular for the elderly and individuals with defined
risk factors associated with elevated risks.

What is the risk that the capacity of health and social care systems will be
exceeded in the EU/EEA and the UK in the coming weeks, with and without
mitigation measures?

The risk that the capacity of health and social care systems in the EU/EEA and the UK will be exceeded in the
coming weeks, is considered high with mitigation measures in place and very high if insufficient mitigation
measures are in place.

This assessment is based on the following factors:

. Many EU/EEA countries are experiencing demands that far exceed currently available health and social care,
including ICU capacity and, if the pandemic continues on its current course without strong countermeasures
and surge capacity enacted, there is a strong probability that other EU/EEA countries will also reach this point.
Furthermore, there have been reports of additional constraints or shortages in the following areas: ventilator
availability; personal protective equipment; sampling material and laboratory materials affecting diagnostic
capacity for COVID-19 testing (which also affects other laboratory services); contact tracing; surveillance; risk
communication; shortages of space due to increased needs for triage and isolation of suspected cases. Health
worker shortages are also reported, due to increased demand and also because healthcare workers are being
infected with COVID-19 at high rates in some settings (20% of all reported cases in Lombardy, 26% in Spain;
19.6% of all health workers in a sample tested in the Netherlands) [47-49].

. Sub-regions of Italy, France, the Netherlands and Spain have already reported healthcare system saturation
due to very high patient loads requiring intensive care. Increased duration of hospital and ICU bed occupation
by COVID-19 patients has been observed. This may cause further strain on the available capacity. The
increased pressure caused by COVID-19 on many EU/EEA health systems is dependent on the level of
preparedness and surge capacity that a given country or area has available or can quickly implement. If the
incidence of COVID-19 cases increases quickly, and if additional surge capacity for resources, staff and hospital
beds are not ensured, the impact of COVID-19 will be very high and probably result in considerable additional
morbidity and mortality. Particularly high all-cause excess mortality has been observed in some countries
(Italy, Spain) and was above the expected rate in the Netherlands and UK (England) during week 13 (23-28
March 2020), primarily in the age group of 65 years and above. The impact of over-stretched health and social
care systems will be mostly concentrated in vulnerable populations of the elderly and persons with defined risk
factors. Healthcare capacity, which is already stretched, would be further affected if substantial numbers of
healthcare workers became infected.

It is essential to introduce and maintain measures to slow down the spread of the virus in the population in order
to allow healthcare systems to put surge capacity measures in place to absorb more severe COVID-19 cases, as
well as to respond to non-COVID-19 health needs. These options are listed under ‘Preparedness and public health
response’ and recent ECDC guidance documents [111]. The implementation of these mitigation measures will
determine the eventual level of impact of the epidemic on individuals, populations and healthcare system capacity.

4 Considerations and options for response

Five scenarios describing the possible progression of the COVID-19 outbreak in EU/EEA countries were presented
in ECDC's fifth Rapid Risk Assessment on COVID-19 (Annex 5) [112]. Currently, the epidemiological situation in the
EU/EEA and the UK varies by region and country, but an analysis of the epidemic progression indicates that all
countries are generally following quite similar epidemic curves (Annex 3). Most countries in the EU/EEA and the UK
are currently in scenarios 3 or 4.

At this stage, all measures in the Member States should be aimed at the containment and mitigation of further
transmission of the virus. A focus on vulnerable groups and populations with defined risk criteria is paramount.
Options for scenarios 0, 1 and 2 can be found in ECDC's sixth risk assessment [112]. The options provided here
focus on scenarios 3 and 4, which describe local and nationwide transmission scenarios, and include: i) community
measures and physical distancing; ii) measures in hospital settings; iii) surveillance and testing. The final sub-
section of this risk assessment sets out considerations regarding de-escalation measures for EU/EEA countries and
the UK.

Community measures and physical distancing

ECDC's guidelines for the use of non-pharmaceutical countermeasures to delay and mitigate the impact of the
COVID-19 pandemic include a description of community measures, such as infection prevention and control, and
physical distancing [111].
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There is evidence from other respiratory infections that measures taken by individuals, such as rigorous hand
hygiene, respiratory etiquette, and use of face masks when sick, contribute to reducing the risk of
transmitting/acquiring COVID-19 infections.

e Rigorous handwashing, avoiding touching face, eyes and mouth and respiratory etiquette are still advised as
some of the main community infection prevention and control measures [34].

e The use of medical face masks should be prioritised for healthcare workers. In addition, when worn by a person
with respiratory symptoms, the mask decreases the risk of infecting others before seeking medical advice, while
being assessed and until being placed in isolation.

e The use of face masks in public may serve as a means of source control to reduce the spread of the infection in
the community by minimising the excretion of respiratory droplets from infected individuals who have not yet
developed symptoms or who remain asymptomatic [111].

e The use of face masks in the community should be considered only as a complementary measure and not as a
replacement of the preventive measures already recommended including physical distancing, respiratory
etiquette, meticulous hand hygiene and avoiding touching the face, nose, eyes and mouth.

e The use of non-medical face masks could be considered, especially if — due to supply problems — medical face
masks must be prioritised for use as personal protective equipment by healthcare workers. This is based on
limited indirect evidence supporting the use of non-medical face masks as a means of source control.
[113,114].

e Appropriate use of face masks is the key to the effectiveness of the measure and can be improved through
education campaigns.

A recent ECDC technical report with further information on using face masks in the community provides additional
considerations and information on this topic [115].

Risk groups, especially the elderly, should be encouraged to stay home and avoid physical contact. If they have
symptoms compatible with COVID-19, they should seek medical advice early, given the stronger possibility of
progression to severe disease [116]. While people with mild symptoms are usually advised to self-isolate at home
[116], anyone with acute respiratory symptoms that are worsening should seek medical attention promptly, ideally
first by phone. Household contacts of a person confirmed to have COVID-19 should quarantine themselves for 14
days after their last contact with the case, while household contacts of a person displaying symptoms compatible
with COVID-19 should be encouraged to quarantine at home for 14 days after the symptoms of the household
contact have resolved.

The term ‘social distancing’ has been used by many authorities over the course of the COVID-19 pandemic. It
refers to efforts that aim, by a variety of means, to decrease or interrupt transmission of COVID-19, by minimising
physical contact between potentially infected individuals and healthy individuals, or between population groups
with high rates of transmission and population groups with no or low-level transmission. However, it is increasingly
recognised that ‘social distancing’ as a term does not reflect the actual intention of the actions taken, which is to
create physical distance between people, while not separating them socially. ECDC is now therefore using the term
‘physical distancing’ to describe these measures.

. Community-level physical distancing measures should be implemented in parallel with containment efforts
(e.g. contact tracing) [117]. Such physical distancing measures can include individual-level measures:
- Isolation of COVID-19 cases or people with respiratory symptoms;
- Quarantine of their contacts;
- Stay-at-home policies targeting people who are at high-risk of severe disease.
. Measures affecting multiple people:
- The closure of educational institutions and workplaces;
- Measures to limit outside visitors and limit the contact between the residents of confined settings,
such as long-term care facilities and prisons;
- Cancellation, prohibition and restriction of mass gatherings and smaller meetings;
- Mandatory quarantine of all inhabitants of buildings or residential areas;
- Internal and/or external border closures;
- Stay-at-home restrictions for entire regions or countries.

The physical distancing measures implemented across the EU/EEA have had a marked impact on people’s
movements, as shown by aggregated, anonymous data that chart mobility trends over time by geographical
location [118]. Evidence from a number of modelling studies indicate that this has had a substantial impact on
transmission [119-123]. One study calculated that 59 000 [21 000-120 000] deaths had been averted by these
measures in 11 EU/EEA countries up until the end of March [124]. Modelling evidence has also indicated that
physical distancing interventions may delay the peak of the epidemic, thereby significantly alleviating pressure on
national health systems [125]. However, it has been noted that adherence to physical distancing measures needs
to be high in order for them to be effective [126].
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A variety of response measures have been progressively implemented across the EU/EEA countries and the UK as
the transmission of COVID-19 has increased. An overview showing both the number of reported cases and deaths
related to COVID-19, and the main public health response measures at national level reported from public sources
over time, is presented in Annex 4. As of Friday 3 April 2020, all 31 EU/EEA countries and the UK had implemented
measures to cancel mass gatherings (31/31, 100%). This includes the cancellation of specific events or a ban on
gatherings of a particular size. Generic measures to close public spaces are ongoing in 30 countries (30/31, 97%)
and include the closure of cafes or restaurants, non-essentials shops, or various entertainment venues. EU/EEA
countries and the UK have also implemented measures to close educational institutions including the closure of
secondary schools or higher education (31/31, 100%), the closure of primary schools (29/31, 94%) and the
closure of day-care or nursery schools (25/31, 81%). Stay-at-home orders for the general population (also known
as ‘lockdown”) have been implemented in more than half of EU/EEA countries and the UK (18/31, 58%). In the
countries not issuing stay-at-home orders, six issued stay-at-home recommendations to the general population
(6/31, 19%), and 17 issued stay-at-home recommendations for risk groups (17/31, 55%).

Some key points for consideration when implementing physical distancing measures include the following:

. ensuring the continued provision of essential services and supplies to everyone who is subjected to the
measures (e.g. food, medication and access to healthcare) [127,128];
. coordinating with and supporting civil society and religious groups who work with vulnerable groups, such as

the elderly, people with underlying health conditions, physically disabled people, people with mental health
problems, homeless people, people living in abusive household settings, prisoners and undocumented
migrants [17,129];

. officially acknowledging and promoting gestures of solidarity and mutual support that have spontaneously
emerged in communities under quarantine [130];
. providing financial compensation for lost income and employment, as this will probably facilitate adherence to

the prescribed public health measures [131,132].

With restrictions on movement likely to be in place throughout the EU/EEA for an unforeseeable, but potentially
prolonged, length of time, the promotion of mental wellbeing is increasingly recognised as a central component of
the response to COVD-19. Not only is good mental health critically important in its own right, but populations
suffering from poor mental health may not have the resilience to maintain adherence to the restrictions that they
face, thereby potentially compromising the effectiveness of the public health measures that are needed to bring
the pandemic under control. Psychologists have proposed a number of strategies to promote the mental health of
the general population while COVID-19 physical distancing measures are being implemented. These include:

. Encouraging people to maintain close social contact with friends, family and other networks via internet-
based communications systems, social media and phone [133,134]. We may be in physical isolation, but we
need not feel alone.

. Maintain routines as a means of managing anxiety [135] , while accepting that some degree of anxiety is a
natural response to the current situation [136].

. Engage in physical activity, whether in their homes, alone or outside [137]. This is important both for physical
health and mental wellbeing.

. Prioritise quality sleep. Getting enough good sleep underpins every aspect of physical and mental health
[138].

. Be kind to ourselves, and to those around us [138].

Children who have been isolated or quarantined during previous pandemics have been found to be at increased
risk of developing acute stress disorder, adjustment disorder, and grief, with 30% meeting the clinical criteria for
post-traumatic stress disorder. Extra efforts must be made to minimise the impact of physical distancing on
children’s mental health, as these impacts can be lifelong [139]. Child-friendly messages from leaders may help
children to understand the reasons for the restrictions, and thereby protect their mental health [140].

Healthcare workers treating COVID-19 patients have been reported to suffer extreme stress, which can lead to
burnout and a reduced capacity to continue work. One reason for this is the ‘moral injuries’ they endure when, for
example, deciding which patient should receive a life-saving therapy that is in short supply, at the expense of
another dying patient. It has been recommended that managers are frank with their staff about the situations they
are likely to face; that regular meetings are held to discuss such decisions and to check on staff wellbeing; and
that, once the crisis begins to recede, staff must be actively monitored, supported, and, where necessary, provided
with treatment for any mental health-related issues they may have developed [141].
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Measures for healthcare settings

Preparedness

Hospital preparedness is an absolute and immediate priority when countries/regions find themselves in scenario 3 or
4. In healthcare settings, surge capacity plans must be enacted to meet the expected high demand for care of
patients with moderate or severe respiratory distress [17]. Emergency wards and intensive care wards are likely to
exceed capacity very rapidly if service delivery is not reorganised [16,40]. For more details on contingency planning in
healthcare settings (primary care and hospital settings), please consider previous ECDC rapid risk assessments [17],
the related ‘Guidance for health system contingency planning during widespread transmission of SARS-CoV-2 with
high impact on healthcare services’ [142] and hospital preparedness checklists [59].

Infection prevention and control in healthcare settings

Up to 9% of all cases in Italy, 20% in Lombardy and 26% in Spain were among healthcare workers [143]. It is
probable that nosocomial outbreaks are important amplifiers of the local outbreaks, and they disproportionately
affect the elderly and vulnerable populations. Infection prevention and control (IPC) practices are of critical
importance in protecting the function of healthcare services and mitigating the impact on vulnerable populations.

Measures to prevent transmission in healthcare facilities are an immediate priority in order to slow the demand for
specialised healthcare, such as ICU beds; safeguard risk groups; protect healthcare workers and minimise the
export of cases to other healthcare facilities and the wider community.

Due to the likelihood of virus transmission by persons with few or no symptoms, healthcare facilities should ensure
that physical distancing measures are implemented by staff, visitors and patients, particularly in settings with
widespread community transmission. The use of medical masks by healthcare workers not taking care of COVID-19
patients for personal protection and source control can reduce transmission within healthcare settings [144].
Optimal strategies have not been defined but any strategy needs to take into account the availability of medical
masks, the extent of community transmission and other measures in place. Some healthcare facilities require that
all healthcare providers wear a medical mask while at work. Standard precautions, and in particular meticulous
hand hygiene, should be emphasised.

For more guidance on measures in healthcare settings, please refer to the ‘Measures for health care settings’
section of ECDC's seventh update of the risk assessment [34] and ECDC's technical report on infection prevention
and control for the care of patients with COVID-19 in healthcare settings [145], the technical report on personal
protective equipment (PPE) needs in healthcare settings [146], ECDC ‘Guidance for wearing and removing personal
protective equipment in healthcare settings for the care of patients with suspected or confirmed COVID-19’
[147,148] and WHO'’s ‘Five Moments for Hand Hygiene’ approach before touching a patient [149].

Home care and isolation of cases

Clinical presentation among reported cases of COVID-19 varies in severity from asymptomatic, subclinical infection
and mild iliness to severe or fatal illness. Reports show that clinical deterioration can occur rapidly, often during the
second week of illness [16,32,150,151]. For a description of the clinical presentation and risk groups, see the
‘Disease background’ section.

Patients with a mild clinical presentation (mainly fever, cough, headache and malaise) will not initially require
hospitalisation and may be safely managed in dedicated isolation facilities or at home. The majority of these cases
will spontaneously recover without complications. However, as clinical signs and symptoms may worsen with
progressive dyspnoea due to lower respiratory tract disease in the second week of iliness, patients treated at home
should be provided with instructions if they experience difficulties breathing. Sufficient call and reception capacity,
as well as hospitalisation capacity have to be established to guarantee good access. According to data from China,
an estimated 10-15% of mild cases progress to severe, and 15-20% of severe cases become critical [16]. Home
care could also be considered for symptomatic patients no longer requiring hospitalisation, or in the case of
informed refusal of hospitalisation [152]. ECDC has proposed criteria for hospital discharge of confirmed COVID-19
cases [153].

Persons with mild COVID-19 not requiring hospitalisation should stay in home isolation for eight days after onset of
symptoms and for at least three days until resolution of fever and clinical improvement of other symptoms, or seek
medical care, if symptoms worsen [153].

Guidance for clinical care of severe cases is available from WHO [104] and from the US CDC [154]. IPC measures
for homecare are outlined in WHO [152] and ECDC guidance [116].
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Surveillance for COVID-19 should occur in both community and hospitals. The objectives at national and EU/EEA
level are to:

monitor the intensity and geographical spread of the virus in the population;

identify risk groups for severe disease;

measure the impact on the population and the healthcare system; and

measure the impact of the mitigation measures and identify triggers for measure escalation/de-escalation
strategies.

These objectives can be addressed by sentinel syndromic and virological surveillance in primary care, hospital-
based surveillance and all-cause excess mortality monitoring. In countries recommending that patients with acute
respiratory infection (ARI)/influenza-like iliness (ILI) should not visit general practitioners (GPs), sentinel syndromic
surveillance should include the collection of the number of calls made to sentinel general practices by patients.
Phone calls received at regional/national healthcare hotlines can be an additional source of data. Hotlines and
helplines could also be used to sample a proportion of cases fitting the ARI/ILI case definition, which would
provide additional data on community transmission of COVID-19. In addition, surveillance should include sites to
which patients with COVID-19-like symptoms are guided and where they are tested (e.g. dedicated testing
centres). Hospital-based surveillance should include testing data of SARI cases in all hospital wards and/or SARI
cases in intensive care units as well as either enhanced surveillance of SARI cases or, if resources do not allow,
enhanced surveillance of hospitalised confirmed COVID-19 cases in all wards or those in ICU. Given the risk of
significant mortality in long-term care facilities, Member States should include these settings in their surveillance
systems and ensure capacity to test symptomatic people, as recommended above.

In addition, Member States should consider specific studies to supplement surveillance data in order to have a
more comprehensive understanding of the prevalence of SARS-CoV-2 in the community. While serological assays
are still being validated, an approach using pooled PCR tests of a random community sample could allow for a
relatively rapid assessment of the prevalence in the community and give an indication of the proportion of
asymptomatic cases [155,156]. Seroepidemiological population surveys can estimate population immunity and the
speed of immunity developing during community outbreaks, providing key information to guide decisions on de-
escalation strategies. A protocol from WHO is available [157].

All deaths among confirmed cases should be monitored, irrespective of whether they occur in hospitals, in the
community or in long-term care facilities. In addition, all deaths should be recorded where COVID-19 was the main
or contributing cause of death. Hospitalised cases should include deaths which occur during the hospitalisation and
in the 30 days following discharge. However, these data will not include all deaths caused by COVID-19,
particularly in countries where testing in settings outside of hospitals is limited (for example in long-term care
facilities). Testing approaches also affect the overall reported case fatality rates, as more widespread testing in the
community will pick up additional milder cases (compared to testing strategies focused on SARI cases) which will
lead to lower apparent case fatality rates for all age groups. Therefore, monitoring of all-cause or specific excess
mortality is essential to assess the impact of the epidemic and identify the most affected age groups in a timely
manner [13].

Post-mortem testing can be considered for people that showed symptoms compatible with COVID-19 prior to death
but were not tested (e.qg. in settings such as long-term care facilities containing vulnerable populations.)

When resources are limited, making it difficult to collect all data from confirmed cases, surveillance data
requirements could be reduced. For example, hospital-based surveillance could be limited to key variables and, as
an alternative, aggregate reporting could further limit the workload. If there is no capacity for testing specimens
from the community for surveillance purposes, sentinel syndromic surveillance for ARI/ILI through sentinel general
practices and/or telephone helplines should be used to assess the intensity and spread of infection. This might be
challenging if other respiratory pathogens are co-circulating. If there is testing capacity in hospitals or ICU, then
the focus should be on SARI/ICU surveillance and/or surveillance of hospitalised cases. In the event that no testing
capacity remains in hospitals, qualitative indicators can be used.

For more details on surveillance approaches and reporting at EU/EEA level, please refer to the ECDC's seventh
update of the risk assessment [34] and the ECDC document Strategies for the surveillance of COVID-19 [158].

Timely and accurate laboratory testing of specimens from cases under investigation is an essential element of the
response, supporting decisions on infection control strategies and patient management at healthcare facilities.
Sufficient capacity for various testing strategies during the different phases of the outbreak is paramount and will
continue to be essential when Member States begin de-escalating control measures. EU countries should follow EU
and WHO guidance on testing strategies [159-162].
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In situations where testing capacities are sufficient, all patients presenting to the healthcare system with symptoms
of ARI should be considered as suspected cases according to the EU case definition and should be tested for SARS-
CoV-2 virus as part of active case finding [163].

If the number of suspected cases exceeds the available testing capacity in a country or an area, testing of the
following groups should be prioritised (in decreasing order of importance):

e testing of hospitalised patients with SARI in order to inform appropriate clinical management, including isolation
and wearing of PPE to protect healthcare staff, as well as for surveillance purposes;

e testing all people with ARI in long-term care facilities (or, as a minimum, the first cases to confirm an outbreak in
closed settings) in order to guide infection control and PPE use to protect vulnerable persons and healthcare
staff, isolation and early treatment to prevent severe disease and fatal outcome in risk groups; AND testing of
symptomatic healthcare staff, even those with mild symptoms, to guide decisions on exclusion from, and return
to, work; the aim being to ensure continued health and social care services;

e elderly people and those with underlying chronic medical conditions such as lung disease, cancer, heart failure,
cerebrovascular disease, renal disease, liver disease, hypertension, diabetes, and immunocompromising
conditions who show signs of acute respiratory illness, since they may need respiratory support sooner than
people who are not in a risk group;

e testing of subsets of patients with ARI or ILI in sentinel outpatient settings (see surveillance section for more
details).

Member States should adapt these recommendations based on the national/local epidemiological situation and
their resources, ensuring that testing also covers surveillance needs.

Contact tracing is a core public health measure that plays an important role in the control of COVID-19 [164].
There is increasing evidence that the adoption of rigorous testing and contact tracing can change the trajectory of
the outbreak in all transmission scenarios. Countries should adapt measures based on a regular review of their
local epidemiological situation and available resources. For countries that have implemented strict physical
distancing measures to interrupt the chain of transmission of the virus, contact tracing will be a major part of the
public health response after these measures are lifted, to reduce the risk of further escalation. Before de-escalation
measures are implemented, countries should review existing systems to determine the optimal implementation of
an effective contact tracing strategy.

Several countries in Asia have been able to limit the size of their outbreaks and avoid overwhelming healthcare and
high numbers of deaths through intensive contact tracing and quarantine measures [165-167]. Contact tracing in
China and Singapore reduced the time from symptom onset to isolation substantially, thus reducing the likelihood
of ongoing transmission [168,169].

To support public health authorities managing the contact tracing process, WHO has developed the Go.Data tool
[170]. This software allows for the registration of cases and their contacts and facilitates the follow-up of the
contacts. Go.Data also facilitates the summarisation, visualisation and analysis of data. Such analyses can provide
key information to inform a more effective response. They can provide a better understanding of transmission and
attack rates, help identify settings where transmission occurring and understand the effectiveness of different
mitigation measures, such as physical distancing.

Other mobile applications (‘apps’) have been used in Iceland and Singapore to support the process of contact
tracing by public health authorities [171,172], and modelling has shown the added value of using such technology
to aid manual contact tracing efforts [173]. Similar technologies are starting to be used in the EU/EEA. Various
apps have been developed that use GPS or Bluetooth technology to inform those who have been in close proximity
to someone who tested positive for SARS-Cov2 for a certain period of time. The use of these apps causes
significant challenges with regard to privacy and data protection. A working group of the EU eHealth network has
been established to provide necessary guidance on these issues.

The current test reagent and equipment shortages affect laboratories in all EU/EEA countries and their diagnostic
capacity, thereby hampering the epidemic response at national and local level. For EU/EEA countries that need
help in testing, a pool of specialised laboratories have offered support [160,178]. The European Commission has
launched a joint procurement to enable equitable access to SARS-CoV-2 RNA detection reagents, materials and
equipment across the EU [179]. In the event of severe shortages of reagents, the following alternative approaches
have been proposed and may be considered after thorough validation in the individual laboratory:

e  RT-PCR screening of only a single discriminatory target, using one set of primers, instead of two [159].
Confirmatory testing (and additional sampling if necessary) should be performed only for specimens where
the first result is technically not interpretable;

. performing a sample preheating step, instead of RNA extraction. This should be followed by the use of a
human gene target as a control to ensure that sufficient RNA has been included in the RT-PCR reaction [179];
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. pooling of low-risk samples from different individuals in one testing run (group testing); this can be used in
prevalence studies or for testing mild/asymptomatic patients. For diagnosis, the samples will need to be re-
tested separately if there is a positive result in the pooled sample [156,180];

. oropharyngeal and nasopharyngeal swabbing can be performed with one swab and combined into one
diagnostic test [181];

. sterile saline can be used instead of viral transport media [181].

For information on biosafety guidelines, please refer to the ECDC'’s seventh update of the risk assessment [34].

Countries should continue to increase their primary SARS-CoV-2 diagnostic testing capacity in local clinics and
laboratories and look for additional laboratory and personnel resources. If capacity in diagnostic laboratories is
exhausted, support may be sought from research, teaching or commercial laboratories who may have the capacity
to quickly update their laboratory systems for validated detection assays for SARS-CoV-2.

The recommended diagnostic test method for SARS-CoV-2 infection is viral RNA detection with nucleic acid
amplification tests (NAAT), such as RT-PCR [159,183]. The specimen types to be collected for testing are listed in
WHO's laboratory guidance [159]. To evaluate the data quality and reliability of the testing assays, laboratories
that are involved in the COVID-19 national response are encouraged to participate to the forthcoming ECDC and
WHO external quality assessments. Representative viruses from different geographic locations, time of occurrence
during the epidemic, age, gender and severity should be selected for sequencing to monitor the virus evolution and
changes in the virus genome. RT-PCR with a Ct value less than 30 is considered a good source of sequencing
material. Countries that do not have sequencing capacity through their national laboratories are encouraged to
send specimens to referral laboratories or request sequencing support from ECDC (please send an email to
influenza@ecdc.europa.eu with your request). The sequencing results should be deposited in GISAID. ECDC can
support countries with raw whole genome sequence analysis if needed.

RT-PCR is the current test methodology applied in EU/EEA Member States. However, these tests require well-
equipped laboratory facilities, highly skilled technologists and multiple reagents. Due to the infrastructure
limitations and supply shortages, reliable rapid diagnostic tests for COVID-19, in particular rapid antigen or RNA
detection tests, could alleviate the pressure on laboratories and expand testing capacity to meet the most urgent
medical and public health needs.

Rapid tests may provide results in 10-30 minutes, they are relatively simple to perform and interpret and therefore
require limited test operator training. They may be intended either for use in hospital laboratories or near the
point-of-care. The availability of commercial in vitro diagnostic tests for SARS-CoV-2 infection is monitored by the
Foundation for Innovative New Diagnostics (FIND), a WHO collaborating centre, at the following link:
https://www.finddx.org/covid-19/pipeline/. Several commercial detection assays for SARS-CoV-2 are on the
market, however information on their clinical performance is still limited.

Serological assays for SARS-CoV-2 specific antibodies are under development and available assays are listed in the
FIND inventory. Research groups have developed and are validating in-house antibody detection tests for SARS-
CoV-2. Preliminary reports on ELISA assays have shown good correlation of antibody titration result with virus-
neutralising antibodies [94,184]. SARS-CoV-2 antibody detection tests have limited usefulness for early COVID-19
diagnosis as it can take 6—15 days after onset of symptoms for patients to become positive for detectable
antibodies. However, the tests can be used for diagnosis of patients with delayed presentation to hospitals or
retrospective diagnosis of milder cases. Once validated, commercial SARS-CoV-2 antibody tests will be essential for
performing large-scale seroepidemiological population surveys, for assessing the immune status of first-line
responders and healthcare personnel and for guiding safe return to work as part of de-escalation strategies when
transmission begins to abate. Collecting paired serum specimens at symptom onset, at admission, during the
convalescent stage, or upon discharge will be useful for subsequent testing in seroepidemiological studies. Sera
biobanking should be undertaken, particularly for hospitalised patients and during outbreaks in schools or confined
facilities. WHO has provided several different types of protocols to study immune response in the population and in
targeted groups [185].

Self-sampling approaches may provide an efficient way to screen patients for COVID-19 on a large-scale basis,
while reducing the risk of contaminating workers at healthcare facilities and decreasing the risk of non-infected
people becoming infected in waiting rooms. To date, there are no validated self-testing or community-based SARS-
CoV-2 testing assays available.

Clinical validation of the diagnostic performance of rapid tests and serological assays for COVID-19 is important
before introducing them into the routine as a stand-alone diagnostic test [186]. In addition, it is important to be
vigilant about fraudulent commercial claims of test performance, as communicated by WHO in a Medical Product
Alert on 31 March 2020 in relation to reports of falsified intro vitro diagnostics (IVDs) and laboratory reagents for
the detection of SARS-CoV-2 [187]. ECDC is working closely with the European Commission, Member State
authorities, FIND and WHO to monitor the ongoing validation of these rapid tests.

WHO has activated the Emergency Use Listing (EUL) procedure designed to expedite the availability of IVDs
needed to detect SARS-CoV-2. According to IVD Directive 98/79/EC, to affix the CE-mark to COVID-19 diagnostic
devices to be used by health professionals, the manufacturer has to specify device performance characteristics and

17


https://www.ecdc.europa.eu/en/novel-coronavirus/laboratory-support
mailto:influenza@ecdc.europa.eu
https://www.finddx.org/covid-19/pipeline/

COVID-19 pandemic: increased transmission in the EU/EEA — eighth update

self-declare conformity with the safety and performance requirements listed in the Directive. The performance of
compliant CE-marked rapid diagnostic tests may vary in the routine testing laboratory against the manufacturer’s
performance study done for the purposes of CE-marking [186].

FIND is performing validation studies and the results are being made available at https://www.finddx.org/covid-19/dx-
data/. In addition, such studies are also being performed by WHO referral laboratories for COVID-19, and the European
Commission and Member States are funding fast-track clinical validation studies of rapid diagnostic tests for COVID-19.
Scientific publications of results should soon clarify the clinical performance and limitations of rapid diagnostic tests and
indicate which tests can be used safely and reliably for specific medical or public health purposes.

5 Considerations regarding de-escalation of
measures

Physical distancing measures have been implemented in all EU/EEA Member States during the COVID-19
pandemic, in different forms and to different degrees (Annex 4). Evidence is now accumulating to indicate that
these measures are collectively reducing transmission. Modelling studies have shown that slowing transmission
would reduce the overall number of cases and delay the peak of the epidemic, thereby significantly alleviating
pressure on national health systems [188]. However, stringent physical distancing measures are highly disruptive
to society, both economically and socially, and there are already signs that people in some countries are not
adhering firmly to the recommended measures on account of ‘isolation fatigue’ [189]. There is therefore significant
interest in defining a sound approach to de-escalation.

Unless the incidence of infections is reduced to a very low level in a given setting (i.e. re-establishment of the
containment scenarios), transmission will continue until a population protection threshold is reached. For a basic
reproduction number, Ry, of 3, this threshold is 67%. That is to say, on average, two out of every three people in
every social setting or location would need to be immune to stop ongoing transmission. In the absence of a
vaccine, this immunity will only be acquired as a result of infection with the virus. Current estimates suggest that
no EU/EEA country or population is close to achieving the population protection threshold, meaning that if
interventions are lifted too rapidly, sustained transmission of the virus is to be expected [121,122].

Some form of physical distancing interventions will therefore need to be in place for at least several months from
now, otherwise healthcare demand will exceed availability [190]. Plans for de-escalation should be based on public
health principles and underscored by scientific advice. Solidarity and coordination between Member States will
remain essential in the de-escalation phase - i.e. if one Member State allows incidence to rise too rapidly, it may
have a negative effect on the efforts of neighbouring countries.

ECDC is currently working to evaluate approaches to the de-escalation of physical distancing interventions. A
baseline scenario is to maintain stringent measures until a ‘game changer’ is developed, for example a vaccine.
Alternatives include:

. identifying a combination of measures that maintains incidence slightly below hospital capacity [17];
. ensuring adequate protection of those most at risk of developing severe disease: the so-called ‘cocooning’ approach;
e  widespread testing to facilitate the return to work of those who have recovered.

In practical terms, an optimal approach is likely to be a combination of these.

Although modelling studies to date have provided an insightful schematic representation of the dynamics of
transmission, control and de-escalation [123], a significant degree of uncertainty remains.

When considering the lifting of control measures, the following questions should be addressed:

What proportion of the population is susceptible?

In order to estimate how long physical distancing measures will need to be in place, or how quickly incidence will
rise following de-escalation, it is necessary to know the proportion of the population that is still susceptible to
infection with the virus. Regions with higher levels of susceptibility may sustain larger localised outbreaks, acting as
amplification centres and causing strain on their neighbours.

What we know: Modelling studies have used the reported number of deaths from ECDC data to back-estimate the
total number of infections (observed and unobserved), postulating that trends in mortality are less influenced by
differences in testing strategy or capacity than the number of reported confirmed cases [124,191]. However, these
estimates are strongly influenced by published estimates of the case-fatality rate and differences in COVID-19
mortality reporting between countries.

What we need:: large-scale age-stratified seroepidemiological population-based surveys would give the most
accurate estimate of remaining susceptibility, and would give insight into regional heterogeneity. Increased
production of valid serological assays, together with increased operational and lab capacity will be necessary to
implement these.
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Not everyone is at equal risk of developing severe symptoms of COVID-19, of requiring hospital treatment
(including ICU) or of dying. Identifying the risk profile associated with severe disease and death (e.g. in terms of
age, smoking habits or co-morbidities) would allow control measures to become more targeted, focusing on the
reduction of morbidity and mortality, rather than all transmission.

What we know: risk factors for critical illness include age above 65 years and underlying conditions including
hypertension, diabetes, cardiovascular disease, chronic respiratory disease, immune compromised status, cancer
and obesity [16,21,32,83,84]. Smokers may also be at elevated risk [192].

What we need: with increased completeness of data on co-morbidities and demography of confirmed cases
reported to TESSy, it will be possible to describe the risk factors for the population in the EU/EEA and the UK and
to tailor prevention measures more precisely to those in most need of protection from the virus.

Assuming that infection results in lasting immunity in all those infected, people who have recovered or had an
asymptomatic infection could return to work without risk of increased transmission. Identifying these individuals
would be beneficial for planning rosters of healthcare workers, and for re-starting the economy in general. If
current control measures are sustained, this proportion of the population will remain low in the coming months.
Therefore, this should be considered as one component of a broader de-escalation strategy.

What we know: although many individuals have tested positive for the virus and returned to full health, there is
limited information available about whether the protective immune response against SARS-CoV2 will last [91],
whether asymptomatic cases develop a full immune response or whether some individuals are healthy carriers of
the virus.

What we need:: plans for de-escalation should be tempered with the warning that re-infection with SARS-CoV2
remains a possibility. Longitudinal studies with clinically validated antibody detection assays are necessary to
assess the extent of this risk.

If naturally induced immunity is indeed long-lasting, validated sensitive and specific rapid antigen tests could be

used to give a rapid diagnosis, allowing individuals to know that, once they have recovered from symptoms, they
may return to work and life as usual. However, these would need to be produced on a massive scale and widely

distributed.

In order to estimate the impact of de-escalating measures, it is important to know how effective they have been.
Since in many settings measures have been introduced in combination, it is difficult to assess which have had the
strongest impact on transmission, morbidity and mortality. If the relative effectiveness of each measure is
quantified, it becomes easier to identify a mixed approach that will keep the incidence rate of cases at equilibrium,
which is important for minimising the total number of cases and for planning and optimising healthcare staffing
and resources. The time lag between the introduction or removal of control measures and the subsequent impact
on incidence of severe cases or mortality (the most robust surveillance indicators) is up to three weeks [124].
However, the impact of control measures on behaviour, such as mobility, can be observed almost instantly with the
use of social media or telecommunication data.

What we know: in the UK, a longitudinal nationwide telephone survey is investigating changes in social behaviour
following the introduction of physical distancing measures. Compared with the pre-epidemic period, the first round
of the survey showed a 73.1% decrease in contacts, with little variation across age and gender. Under stringent
control measures, the proportion of interpersonal contacts in the home increased from 33.7% to 57.6%. However,
only 2.5% of the interviewed population decreased their frequency of visits to supermarkets and just 32.5%
cancelled leisure activities, such as visiting the pub. The study estimates that the observed reduction in contacts
may lower the effective reproduction number by 38% [11% - 63%] [193].

Digital and telecommunication providers have also collaborated to generate insights on the efficacy of control
measures by analysing mobility data. Google is releasing open reports on mobility patterns, which show the impact
of mobility restriction measures on a number of common activities at regional level. For example, data from Italy
show a decrease in visits to retail and leisure institutions (-94%), groceries and pharmacies (-85%), parks (-90%),
transportation hubs (-87%) and workplaces (-63%) [118].

What we need to know: although behavioural studies give a strong indication of how transmission may be reduced
by physical distancing measures, studies using directly observed data on case numbers and mortality have been
limited. Over the coming days and weeks, the impact of the first control measures to be implemented should be
clearly evident in routinely collected epidemiological data.

The delay in observing the effect of these interventions should serve as a warning against de-escalating too
rapidly. Removal of too many measures too quickly may cause an upsurge in infections which will not be observed
until weeks later, and at that point, transmission will once again be sustained at higher levels.

19



COVID-19 pandemic: increased transmission in the EU/EEA — eighth update

How much targeted protection do the control measures offer to risk groups?
Even if two physical distancing approaches give rise to a comparable reduction in transmission, one may be more
effective in reducing cases in risk groups, such as the elderly or those with underlying conditions.

What we know: certain groups, for example, those aged 65 years and over, are more at risk of developing severe
disease or dying. Homes for the care of the elderly should therefore remain subject to control measures.

What we need: little is known about the relative effectiveness of various control measures in protecting risk
groups. As additional data is gathered over time on the age and co-morbidity of cases, it will be possible to assess
how interventions affect transmission, morbidity and mortality.

What is the preparedness for de-escalation?

De-escalation of measures carries the risk of a rapid upsurge in transmission, which may remain unobserved until
newly infected cases present with symptoms (at least 10 days). Before considering the lifting of any intervention
measures, Member States should assess whether sufficient surveillance and monitoring systems are in place to
assess the epidemiological consequences [158]. While data on hospital occupancy may inform the decision to
tentatively reduce the stringency of control measures, they should not be used alone to assess whether
transmission is becoming re-established. Real-time data on behaviour and mobility (based on telecommunication
data) will give the first indication of the extent to which people have returned to their regular routines and contact
rates with other people.

In short, de-escalation of measures in any EU/EEA Member State would need to be carefully planned and
conducted, in order to avoid a swift return to high levels of transmission. The situation may become increasingly
challenging when the initial periods of physical distancing measures are extended over the coming months, and
social unrest or non-compliance may emerge. The importance of supporting populations in terms of mental health,
protection of vulnerable groups, provision of food and essential medicines, etc. should be emphasised. Please refer
to the guidance on community engagement [129] for more details.

6 Research needs

Age-stratified serological studies are a critical priority in order to understand the extent of infection at population level and
assess potential pre-existing immunity in the population. Serological studies should assess the true attack rate and the
duration of COVID-19 immunity, and explore the levels of population immunity at different stages of the epidemic. Such
studies require sensitive and reliable serological tests, which are currently under development but necessitate validation.
Study protocols are currently being developed and should be conducted in a harmonised manner across the EU/EEA.

Studies on the most affected populations or risk groups are yielding important information to inform public health
measures and improve case management for the prevention of severe and fatal outcomes. In particular, the
following issues require urgent attention:

. risk factors for development of severe COVID-19 (e.g. smoking, medications, co-morbidities) should be
identified, to allow targeted interventions to protect the most vulnerable;

. the role of children in transmitting the virus;

. the proportion of asymptomatic cases and their role in transmission;

. information on how long a COVID-19 patient remains infective, how long antibodies protect from re-infection,

and what evidence is required before an infected, and subsequently recovered, person can go back to his/her
normal life and work;

o the relative efficiency and relevance of the different modes of transmissions (e.g. droplets, airborne, surfaces,
or faecal-oral);

. public health relevance and mode of potential indoor transmission through ventilation systems in hospitals,
offices and buildings, ships and airplanes;

. molecular studies to shed more light on disease dynamics and viral evolution and spread;

. indirect impact of COVID-19 pandemic on healthcare systems performance (e.g. delays, disruptions), other

diseases (excess morbidity and mortality from e.g. cardiovascular disease, cancer), uptake of routine
immunisations, vulnerable groups (health inequities), empirical usage of antibiotics and other medications (e.g.
chloroquine), shortages of medical treatments and substances and potential consequences;

o identification of long-term sequelae of COVID-19 in particular among patients who have undergone mechanical
ventilation.

Several clinical trials for medicines and vaccines are currently recruiting participants and require funding and harmonised
approaches. To boost global preparedness, prevention and containment of the virus, the European Commission has
allocated EUR 232 million to different sectors [194]. This includes EUR 48.5 million to 18 projects funded through a
COVID-19 specific EU Research and Innovation Programme [195]. National governments are also supporting significant
research activity to enhance understanding of disease progression and options for mitigation at national level, and a
number of international donors are also making significant research contributions at global level. ECDC collaborates, or
will be collaborating, in relevant EU projects to ensure coherence and synergies, but it is important that researchers apply
internationally agreed protocols, share data on open access platforms and commit to the early communication of
emerging results to ensure that all can benefit from the developing science around COVID-19 [196].
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An assessment of the use and effectiveness of PPE in various settings would provide more evidence regarding the
prevention of transmission in healthcare settings and in particular shed light on how best to protect healthcare
workers. To overcome shortages, re-usable and user-friendly PPE should be developed as soon as possible, and
methods for the safe disinfection of PPE should be standardised.

Finally, modelling studies assessing the effectiveness of interventions and policies to delay disease transmission
could be of vital importance in supporting decision-making and ensuring hospital capacity.

7 Limitations

This assessment is undertaken based on information available to ECDC at the time of publication. There is
substantial uncertainty regarding the epidemiological characteristics of COVID-19. There is limited epidemiological
and clinical information on the cases of COVID-19 identified so far (e.g. efficiency of different modes of
transmission, proportion of mild and asymptomatic cases, transmission during incubation and recovery period,
effectiveness of treatment regimes, risk factors for severe illness other than age, effective preventive measures).
Given these limitations, ECDC will revise the current risk assessment as soon as more information becomes available.
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Disclaimer

ECDC issues this risk assessment document based on an internal decision and in accordance with Article 10 of
Decision No 1082/13/EC and Article 7(1) of Regulation (EC) No 851/2004 establishing a European centre for
disease prevention and control (ECDC). In the framework of ECDC’s mandate, the specific purpose of an ECDC risk
assessment is to present different options on a certain matter. The responsibility on the choice of which option to
pursue and which actions to take, including the adoption of mandatory rules or guidelines, lies exclusively with the
EU/EEA Member States. In its activities, ECDC strives to ensure its independence, high scientific quality,
transparency and efficiency.

This report was written with the coordination and assistance of an Internal Response Team at the European Centre
for Disease Prevention and Control. All data published in this risk assessment are correct to the best of our
knowledge at the time of publication. Maps and figures published do not represent a statement on the part of
ECDC or its partners on the legal or border status of the countries and territories shown.
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Annex 1. ECDC latest publications on COVID-
19 (1 February 2020 — 8 April 2020)

Guidance for discharge and ending isolation in the context of widespread community transmission of
COVID-19 — first update. 8 April 2020

Strategies for the surveillance of COVID-19. 8 April 2020.

Using face masks in the community - Reducing COVID-19 transmission from potentially asymptomatic or
pre-symptomatic people through the use of face masks. 8 April 2020.

An overview of the rapid test situation for COVID-19 diagnosis in the EU/EEA. 1 April 2020.

Infection prevention and control and preparedness for COVID-19 in healthcare settings - second update. 31
March 2020.

Infection prevention and control in the household management of people with suspected or confirmed
coronavirus disease (COVID-19). 31 March 2020

Contact tracing: Public health management of persons, including healthcare workers, having had contact
with COVID-19 cases in the European Union — first update. 31 March 2020.

Cloth masks and mask sterilisation as options in case of shortage of surgical masks and respirators. 26
March 2020.

Disinfection of environments in healthcare and non-healthcare settings potentially contaminated with SARS-
CoV-2. 26 March 2020.

Rapid risk assessment: Novel coronavirus disease 2019 (COVID-19) pandemic: increased transmission in the
EU/EEA and the UK — seventh update. 25 Mar 2020.

Considerations related to the safe handling of bodies of deceased persons with suspected or confirmed
COVID-19. ECDC. Stockholm. 23 March 2020.

Coronavirus disease 2019 (COVID-19) and supply of substances of human origin in the EU/EEA. ECDC.
Stockholm. 23 March 2020.

Guidance for health system contingency planning during widespread transmission of SARS-CoV-2 with high
impact on healthcare services. 17 March 2020.

Rapid risk assessment: Novel coronavirus disease 2019 (COVID-19) pandemic: increased transmission in the
EU/EEA and the UK — sixth update. 25 Mar 2020.

Considerations relating to social distancing measures in response to COVID-19 — second update. 23 March
2020.

Novel coronavirus (SARS-CoV-2) - Discharge criteria for confirmed COVID-19 cases. 10 March 2020.

Resource estimation for contact tracing, quarantine and monitoring activities for COVID-19 cases in the
EU/EEA. 2 March 2020.

Rapid risk assessment: Outbreak of novel coronavirus disease 2019 (COVID-19): increased transmission
globally — fifth update. 2 March 2020Guidance for wearing and removing personal protective equipment in
healthcare settings for the care of patients with suspected or confirmed COVID-19. 28 February 2020.

Checklist for hospitals preparing for the reception and care of coronavirus 2019 (COVID-19) patients. 26
February 2020.

Interim guidance for environmental cleaning in non-healthcare facilities exposed to SARS-CoV-2. 18
February 2020.

Guidelines for the use of non-pharmaceutical measures to delay and mitigate the impact of 2019-nCoV. 10
February 2020.

Personal protective equipment (PPE) needs in healthcare settings for the care of patients with suspected or
confirmed novel coronavirus (2019-nCoV). 7 February 2020.
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Figure 1. Distribution by continent of COVID-19 cases reported in accordance with the applied case

definitions in the affected countries, as of 7 April 2020

Annex 2. Global epidemic curve
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Annex 3. Time distribution of 14-day incidence of
reported COVID-19

Figure 3A. 14-day incidence of reported COVID-19 cases in Hubei Province (China), Italy and
Northern Europe, 7 April 2020
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Figure 3B. 14-day incidence of reported COVID-19 cases in Hubei Province (China) and Southern
Europe, 7 April 2020
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Figure 3C. 14-day incidence of reported COVID-19 cases in Hubei Province (China), Italy and Eastern
Europe, 7 April 2020
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Figure 3D. 14-day incidence of reported COVID-19 cases in Hubei Province (China), Italy and
Western Europe, 7 April 2020
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Key: Data as of 7 April 2020. If a country reported an incidence >0.05 cases/ 100 000 population AND <5 cases in
the previous 14 days, D1 is the most recent day with >5 cases in the previous 14 days. The assignment of

countries to geographical regions of Europe according to the United Nations geoscheme are for statistical
convenience, and does not imply any assumption regarding political or other affiliation of countries or territories
(https.//unstats.un.org/unsd/methodology/m49). The 'flattening of the curve’ observed for Hubei Province at day
30 (D30) coincides with a change in the Chinese case definition on 14 February.
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Annex 4. Response measures in EU/EEA countries and the UK, 3 April 2020*
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* The data on response measures are based on information available from official public sources as of Friday 3 April 2020 at 18:00 and may not capture measures being taken by countries that are not reported on
publicly available websites. The situation is evolving rapidly and this represents a snapshot of the measures that countries in the EU/EEA and the UK have reported to date.

The response measures displayed are national measures, reported on official public websites. Response measures collected include: mass gathering cancellations (for specific events or a ban on gatherings of a particular

size); closure of public spaces (including restaurants, entertainment venues, non-essential shops and so on), closure of educational institutions (including day-care or nursery, primary schools, and secondary schools and

higher education); stay-at-home recommendations for risk groups or vuinerable populations (such as the elderly, people with underlying health conditions, physically disabled people etc.); stay-at-home recommendations
for the general population (which are voluntary or not enforced),; and stay-at-home orders for the general population (these are enforced and also referred to as 'lockdown’).

The data on response measures has several limitations. Firstly, there is substantial heterogeneity in physical distancing policies and their implementation between countries. For instance, the level of enforcement of
measures may vary between countries and there may be specific rules and exceptions to the measures, making interpretation of the data challenging. The measures displayed in these figures are measures reported at
national level and it should be noted that due to the evolution of the outbreak in certain regions, regional or local measures often preceded national ones. The exact dates of introduction were often available from
official sources but delays in their implementation may have occurred. Additionally, availability of public data from official government sources varies among countries. For some countries, data are no longer available
on official websites concerning measures that are no longer in force, which may result in the data for more recent measures being more complete.
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Annex 5. Scenarios to describe progression of
COVID-19 outbreaks

The following five scenarios, adapted from ECDC's strategic analysis, are used to describe the possible progression
of the COVID-19 outbreak in EU/EEA countries.

Scenario 0 describes a situation with no reported cases in the country and multiple introductions and/or
community transmission elsewhere in Europe. At this stage, the main objective for public health measures should
be to enable rapid detection and isolation of individual cases to prevent domestic transmission chains, and to
prepare for the response once cases are detected in the country.

Scenario 1 describes a situation with multiple introductions but limited local transmission in the country. Despite
the introductions, there is no apparent sustained transmission (only second generation cases observed or
transmission within sporadic contained clusters with known epidemiological links). In this situation, the objective is
containment of the outbreak, by blocking transmission opportunities through early detection of imported and
locally-transmitted COVID-19 cases in order to try to avoid, or at least delay, the spread of infection and the
associated burden on healthcare systems. Delaying the start of local transmission will allow the current influenza
season to end, freeing up some healthcare capacity.

Scenario 2 describes a situation with an increasing number of introductions and more widespread reports of
localised human-to-human transmission in the country (more than two generations of cases outside of sporadic
clusters with known epidemiological links). In this situation, the objective is still to contain, where practical, and
otherwise slow down the transmission of the infection. This will increase the time available for development,
production and distribution of PPE and effective therapeutic options, and would play a crucial role in reducing the
burden on the healthcare system and other sectors, particularly if wider transmission of COVID-19 is delayed
beyond the ongoing influenza season. A reduced burden would also allow for more time to increase laboratory
capacity and surge capacity in healthcare services. All these measures will facilitate effective treatment of infected
patients [44]. Rapid collection and analysis of epidemiological and virological data will facilitate the targeting of
measures in this scenario and later.

Scenario 3 describes a situation with localised outbreaks which start to merge, becoming indistinct. In this
scenario, there is sustained human-to-human transmission in the country (more than two generations of cases
outside of sporadic clusters with known epidemiological links) and an increasing pressure on healthcare systems.
The objective at this stage is to mitigate the impact of the outbreak by decreasing the burden on healthcare
systems and to protect populations at risk of severe disease. At the same time, operational research should guide
the development of better and more efficient diagnostic and treatment options.

Scenario 4 describes a situation with widespread sustained transmission where healthcare systems are over-
burdened due to a large demand for emergency healthcare services, a strained ICU capacity, overworked
healthcare workers and reduced staff availability due to illness, lack of PPE and lack of diagnostic testing capacity.
The objective at this stage is still to mitigate the impact of the outbreak, decrease the burden on healthcare
services, protect populations at risk of severe disease and reduce excess mortality.
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