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KEYWORDS Abstract The COVID-19 pandemic is forcing our entire society to adopt numerous changes, at
Coronavirus infection; least until an effective treatment and/or vaccine becomes widely available. Because COVID-19
Patient safety; is a new disease that has required us to make complex decisions based on scant evidence, the
Practice management pandemic is having an enormous impact on our health system.

Radiology departments play a fundamental role in the management of COVID-19, both in the
diagnosis of the disease and in the posterior management of patients. To ensure the safety of
patients and healthcare professionals, it is essential to understand the infection so that safe
circuits can be implemented.

This article summarizes the pathophysiology of COVID-19 infection and explains the measures
that radiology departments need to adopt during the pandemic.
© 2020 Published by Elsevier Espana, S.L.U. on behalf of SERAM.

PALABRAS CLAVE Gestion de la pandemia. Visién del radiélogo

Infeccion por

coronavirus; Resumen La infeccion COVID-19 esta obligando a toda la sociedad a adoptar numerosos

Seguridad del cambios, al menos hasta que exista un tratamiento o vacuna eficaces. El impacto que esta

paciente; produciendo en nuestro sistema sanitario tiene pocos precedentes similares, al tratarse de una

Gestién patologia nueva y que ha obligado a tomar decisiones complejas a partir de una evidencia
escasa.

Los servicios de radiologia tienen un papel fundamental en el manejo de esta patologia,
tanto en el diagnostico como en el manejo posterior de los pacientes. Pero, para ello, se debe
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entender la infeccion, de forma que se puedan poner en marcha circuitos seguros para pacientes

y trabajadores.

En este articulo se resume la fisiopatologia de la infeccion COVID-19 y se presentan las medidas
que se deben adoptar en el servicio de radiologia.
© 2020 Publicado por Elsevier Espana, S.L.U. en nombre de SERAM.

Introduction

The Covid-19 infection began as a pneumonia of unknown
origin, the first cases being reported in the People’s Repub-
lic of China in December 2019." Following these first reports,
the disease’s origin was investigated, the infected popu-
lation was isolated and other preventive measures were
taken. By 7 January 2020, the virus causing the infection
had already been isolated?: a coronavirus named 2019-nCoV
(*‘'new coronavirus detected in 2019°’). A few days later,
the virus’s genome was available®* and work began on devel-
oping tests to detect and diagnose it. The infection spread
to 24 countries in under a month. On 11 February 2020, the
World Health Organisation called this new infection Covid-
19,% and just one month later, on 11 March, declared it a
worldwide pandemic. Since then, the number of cases has
continued to grow at differing rates all over the world, and
by the beginning of July 2020, more than 11 million cases
and over half a million deaths due to Covid-19 infection had
been reported.

The first study on cases of Covid-19-induced pneumo-
nia was published in January 2020, involving 41 patients.’
Since then, the number of publications has grown almost
exponentially® and, in the field of radiology, not only on
cases with pulmonary pathology but also with Covid-19
infection symptoms in different organs and systems.

Covid-19 infection continues to pose numerous question
marks with regard to epidemiology, virology, response to
treatment and the development of an eventual vaccine. The
percentage of the population that is immune is also unclear,
as is the infection’s prevalence outside the highest spikes in
incidence. All these data render it very complex to estab-
lish recommendations for adapting healthcare processes in
radiology departments.

Different studies have been carried out on the analysis
of the possible impact of Covid-19 infection in the coming
months and even years.” In view of the difficulty involved
in obtaining robust data and the scientific novelty of this
infection, analyses are normally based on extrapolating the
results of infections produced by similar viruses (other coro-
naviruses) and on the study of mathematical models based
on the different variables available. In this context, conclu-
sions can change as new data are obtained, although certain
points do appear to be clear:

e The current crisis, with a worldwide pandemic and areas
with a very high prevalence, will not disappear in a matter
of months. Social distancing and lockdown measures have

made it possible to attenuate the number of deaths and
infections, although this has also results in a low percent-
age of immunised people. This means that any approach
to phasing out distancing measures (if indeed they are
eliminated) must be staggered and slow.

e It is not clear how the virus will behave as the seasons
change, or if it will mutate in the future. Coronaviruses
usually present frequent mutations,® although it is not
clear that these mutations are taking place faster than
expected or that they may impact the disease or its
transmission.’

e There are clinical trials underway to test the efficacy
of medical treatments to prevent infection. There are
already projects for obtaining vaccines that could be
available in the first quarter of 2021. All of these variables
have a big influence on the management of the infection
and on protection measures. Therefore, the risk of infec-
tion continues, which is why a set of safety measures must
be maintained in radiology departments. The intensity of
these measures should be bolstered when the prevalence
of the disease increases, which is to be expected given
the possibility of new periodic crises of different intensity.
Therefore, all radiologists should be familiar with Covid-
19 infection, the SARS-CoV-19 virus and how to prevent
infection. This will make it possible to design safe and
efficient healthcare pathways.

The Covid-19 infection. What the radiologist
should know SARS-CoV-2 virus

The SARS-CoV-2 virus is a B genus coronavirus (one of the four
genera of coronavirus), with a structure and a genome very
similar to other known coronaviruses, such as SARS-CoV and
MERS-CoV."° It is a virus with a single capsid-enveloped RNA
chain of variable morphology (normally rounded and ovoid)
with a size of between 60 and 140 nm."" The nucleocapsid is
protected by a phospholipid envelope into which the surface
glycoproteins are inserted (S, HE, M and E)."? Of the these,
the S protein is particularly relevant, as it binds to the cell
receptor to allow the virus to enter the cell.” The S protein
is divided functionally into two domains: S1 (responsible for
binding with the cell receptor) and S2 (which permits fusion
with the cell membrane).™

Pathophysiology of Covid-19 infection. The basics

When the virus makes contact with the mucosa cells
(nasopharynegeal or respiratory), it binds to the ACE2
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Figure 1  General pathophysiology of the Covid-19 infection. The SARS-CoV-2 virus binds to the ACE2 receptor which is located
on the surface of certain cells. Once bound to the membrane, it enters the cell and replicates, while also blocking the receptor.
The phenomena produced by the virus can be divided into three major groups: those caused by inflammatory response and the
immune system, those due to alteration of the angiotensin Il system through receptor blockade, and those that are secondary to
the coagulopathy and thrombotic phenomena produced by the virus.

(angiotensin-converting enzyme 2) receptor.”> The
ACE2 receptor is fundamental in the renin-angiotensin-
aldosterone system, and in normal conditions is very
important in the regulation of homeostasis and the balance
of fluids and electrolytes. In this way, besides playing a
fundamental role in cell infection, the fact that the virus
blocks this receptor could be another of the virus’s patho-
genesis factors.'® Once inside the cell, the virus releases
its RNA gene into the cellular cytoplasm and replication
begins. Once the new viral particles have been formed, they
are released in order to re-initiate the cycle. This cycle
has been studied, and different therapeutic strategies have
been proposed that seek to block the different phases. The
ACE2 receptors are involved in many cell tissues, particu-
larly the lungs (type Il pneumocytes), heart, blood vessels,
kidneys, liver and gastrointestinal tract.'® Although certain
tissues present a greater density of ACE2 receptors than
the lungs, Covid-19 infection usually begins in the lungs,'”
and certain tissues with a greater density of ACE2 receptors
than the lungs present less or little involvement in Covid-19
infection, as occurs in the gallbladder, the kidneys, seminal
glands or testicles."”” What happens once the infection
begins depends on many factors. The pathophysiology of
Covid-19 infection is complex and not fully understood,
involving several different mechanisms:

e Alveolar inflammatory reaction.

¢ Involvement of the capillaries adjacent to the alveoli,
which may lead to thrombotic microangiopathy pheno-
mena.

e ACE2 receptor blockade.

e Coagulation alteration, with hypercoagulability state.

e Triggering of an important immune response, in the so-
called cytokine storm’’.

The basic pathophysiology of Covid-19 infection is pre-
sented in Figs. 1-3. These figures are adaptations of the
series published in references.'?6'819-26 These references
should be reviewed in order to further explore the patho-
physiology. In summary, the main points that must be
considered in order to understand the pathogenesis, radi-

ological manifestations and treatment possibilities are the
following:

e The virus activates inflammatory and immune response in
the lungs, with the production of cytokines and interferon
and activation of lymphocytes.

o This response may be insufficient, so the organism reacts,
by amplifying it. This gives rise to the so-called cytokine
stormand may trigger lymphocyte depletion.

o At the same time, a coagulopathy is produced, in which
local factors (endothelial aggression), venous stasis and a
state of hypercoagulability play a part.

e In severe cases, the sum of all these factors gives
rise to symptoms that have been called diffuse pul-
monary intravascular coagulopathy which, unlike the
classic symptoms of disseminated intravascular coagu-
lopathy, does not present thrombocytopenia.??

Although the virus can affect other organs directly, many
of the changes that occur outside the lungs are related
more to systemic, thrombotic and microangiopathic involve-
ment than to the direct action of the virus on the specific
organ,???’ although in some cases, such as kidney disease,
the mechanisms can be more complex.?®

Covid-19: transmission and prevention

The main form of transmission of the SARS-CoV-2 virus from
one human being to another is via the secretions of infected
persons, mainly through direct contact with respiratory
droplets of more than 5 microns (and which can be trans-
mitted at distances of up to 2 metres).?’ Contact between
the hands or contaminated fomites with the mucosa of the
mouth, nose or eyes can constitute an a route of infection.
The virus has also been detected in the saliva of infected
patients,*® which opens up the door to diagnosis via saliva
samples.3' The virus is known to be able to persist for up
to 9 days® on certain surfaces (metal, plastic or glass),
although it can be neutralised by means of the usual dis-
infection measures. The virus has been isolated in smaller
droplets, and while the possibility of airborne transmission is
still being debated,** some cases of this type of transmission
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Figure 2 General pathophysiology of Covid-19 infection. The chart summarises the different phenomena occurring in the tissues

once the infection has been triggered. The mechanisms of infection are complex and are not fully understood. The effects on tissues
are the result of the direct action of the virus and the host’s response, both the indirect inflammation and immune response. The so-
called dysfunctional responsedetermines what is known as the cytokine storm’’, and this abnormal response is one of the main causes
of severe pathology in cases with a poor clinical evolution. This effect is compounded by the action of thromboembolic alterations
(virus induces an abnormal thrombotic response) and the effects produced by the alteration of the angiotensin 2 metabolic circuit.

have been demonstrated in closed and poorly-ventilated
environments.>* For these reasons, and while not all rec-
ommendations include measures for preventing airborne
transmission, it is important to maintain good hygiene and
suitable ventilation of all rooms.3> The frequency of bowel
involvement means that faecal transmission is a possibility.
One recent review*® shows that this has yet to be clari-
fied, and that although there is no evidence of transmission,
strict hygiene measures must be taken to prevent it. Verti-
cal (mother-to-child) transmission seems somewhat unlikely,
although some isolated cases have been published.?” The
presence of the virus in the semen of a small group of
patients has been demonstrated, albeit only in the initial
days of convalescence.*® Nevertheless, sexual transmission
seems somewhat unlikely.*’

One important problem in the prevention of this disease
is the possible transmission by asymptomatic individuals.
The median incubation period is 5-6 days, with a range of

1-14 days, although 97.5% of symptomatic cases develop
within 11.5 days following exposure.”’ It has been shown
that asymptomatic individuals can transmit the infection,*'
which makes it necessary to be very strict with the preven-
tive measures and requires the development of detection
policies for these potentially contagious individuals.

With regard to the transmission capacity of symptomatic
patients, it has been seen that most of those infected have a
high viral load before and during the first few days after the
onset of symptoms.*? In patients with mild clinical symp-
toms, viral load is low as of the second week following
the appearance of the symptoms, there being little likeli-
hood of their transmitting the infection at that point, even
although the virus can be detected with microbiology tech-
niques (PCR).* In this way, transmission would mainly occur
in the first week after the onset of symptoms (between days
2 and 3 and days 7 and 8) in mild cases. In more severe cases,
transmission would be more intense and longer lasting.*
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Figure 3
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response and coagulopathy sometimes play a more important role.
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Prevention (basic measures)

In view of the above, the preventive measures with regard
to staff are based on:

e Establishing barriers (distance or physical barriers)
between people. The basic measures would be the safety
distance (2 metres) and the use of face masks. When deal-
ing with infected or possibly infected patients, the use of
personal protective equipment (PPE).

e Hygiene. Hand sanitisation is the simplest and most
effective way of preventing the transmission of microor-
ganisms, including SARS-CoV-2.% Washing the hands with
soap and water will suffice (there is no need to use
antibacterial soaps), rubbing the hands for at least 40-60
seconds. Hydroalcoholic hand sanitisers are an alternative
for quick disinfection although they should only be used
once the hands are clean.

o Identifying infected patients and possible carriers. In the
case of symptomatic patients, it is easier to comply with
the measure.: However, it is important to maintain a
detection policy for asymptomatic carriers and to avoid
any possible exposure. The policies put in place may vary
from one site to another, although, generally speaking,
carrying out tests on all workers is recommended,® as is
enforcing certain measures that will make it possible to
identify potentially infected persons when they come to
the radiology department.

Diagnosis of Covid-19 infection

Diagnosis of Covid-19 infection is based on the direct or indi-
rect detection of the virus.“® Microbiological and laboratory
tests have improved in terms of sensitivity and specificity,
although results must be interpreted with caution in view of
the possibility of false negatives and false positives. Imaging
tests are of great value in the management of patients with
Covid-19 infection, as will be seen in forthcoming articles
in rRaDIOLOGIA, although their usefulness in the initial diagno-
sis is limited to specific cases (mainly patients with a high
suspicion and negative laboratory tests, or cases in which
a quick diagnosis is required and no laboratory tests are
available).*”-*8

Safe management of the Radiology
department in the Covid era

The Sociedad Espafiola de Radiologia Médica [Spanish Soci-
ety of Medical Radiology] (SERAM) has drafted a document
focusing on the management of radiology departments dur-
ing the Covid-19 pandemic® which reviews the existing
literature and issues a set of recommendations. A Delphi
questionnaire on these recommendations was used to ascer-
tain the consensus among different radiologists in Spain.
This questionnaire yielded 34 recommendations, which can
be consulted in the cited reference.

Measures and recommendations

Fig. 4 is an infographic that summarises the main measures
that should be taken in a radiology department to guarantee
a safe working environment. It is a general document that
can be applied both to a pandemic situation and to situations
with a low prevalance of the disease, but in which safety
measures must still be taken.

Some of the measures that must be addressed are listed
below.

Basic protection measures

Personal Protective Equipment (PPE): these are barrier
systems that should be used by staff to minimise the
risk when studying a patient with conformed or suspected
Covid-19 infection. Certain basic measures (specific clothes,
surgical face masks, caps and gloves - if deemed necessary)
are used to establish three levels of protection according to
the risk®°:

1 First level (areas with possible contact with patients).

2 Second level (when there is going to be contact with
patients).

3 Third level (when aerosols may be produced).

It is important to remember that both the recommen-
dations and the material used may change, so the latest
guidelines of the Spanish Ministry of Health or the local
Ministries of Health should be checked. Table 1 includes
the recommended measures at the time this document was
drafted.

Face masks: the use of face masks has become
widespread as the Covid-19 pandemic has advanced. At the
time of writing this document, face coverings are obligatory
for patients and health staff alike.

Structural measures: in coordination with the corre-
sponding organic and functional manager, and consisting
basically of:

e Adapting waiting rooms to make sure that the minimum
distance is guaranteed (2 metres, or 1.5 metres if patients
are wearing face masks).

e Mark out corridors and safe zones.

e Adequate signage.

e Partitions and isolation measures for administrative staff.

Measures to guarantee distancing

e Among the staff: ensure suitable distribution of work-
stations; facilitate non-attendance-based radiology, with
appropriate shifts; define a policy for the use of com-
mon rooms; avoid visits from staff from other departments
(telephone inquiries, virtual meetings, etc.).

e Reduce the number of people having to go to the depart-
ment (staggered appointments, one-off tests, ask patients
not to come accompanied but, if they do, never by more
than one person, etc.).

Measures for preventing the transmission of infection at

workstations

e Facilitate hand hygiene, with informative signage, bottles
of hand sanitiser, etc.
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Figure 4 The main measures that should be taken in a radiology department to guarantee a safe working environment.
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Table 1

Use of personal protective equipment. Recommendations may change from week to week, depending on the new
discoveries about the aetiopathogenesis of Covid-19 infection.

Type of patient Examples Respiratory Gown and eye Gloves Hand hygiene
care protection protection
equipment
More than 2 Walking in Respiratory Usual uniform According to Always
metres away corridors protection not standard
required precautions
Between 1 and 2 Performing tasks Surgical mask Disposable gown According to Always
metres in the room more  (and/or face standard
than 1 m away shield) precautions
from the patient
Less than 1m Performing Surgical mask Waterproof gown  Whenever there is  Always
away/physical imaging tests (and/or face (and eye contact with the
contact shield) protection if face  patient and their
shield is not used) environment
Procedures that Respiratory tract FFP (FFP2 or Waterproof gown  Always Always

generate
aerosols

procedures (such
as bronchoscopy

FFP3), depending
on availability

and watertight
eye protection

or intubation) or
which may cause
coughing (such as
chest
interventions)

Observations:

o If certain items of equipment are not available, the preceding one on the scale should be used.
o If surgical masks are not available, a face shield may be used, which offers sufficient protection against droplet transmission.
o A disposable gown may be used over the waterproof gown so that the waterproof gown can be reused.

e Personalise workstations, making sure that staff do not
share material. Clean all workstations thoroughly at the
beginning and the end of shifts.

e Use disposable gloves when shared equipment is to be
handled (such as workstations).

e Prohibit food or eating at workstations. Use only dispos-
able containers for drinks.

e Wear clean uniforms for each shift. Do not take used
clothes home to wash.

Ascertain the risk of exposure

By reviewing the patient’s medical record, performing diag-
nostic tests or specific questionnaires,® depending on the
situation or the level of infection in the community. Some
protocols include the performance of analytical tests (PCR)
prior to surgical procedures or interventions, although these
protocols are variable. In any event, these procedures
should never replace personal protective measures, in view
of the possibility of false negatives in laboratory tests.>
Generally speaking, performing radiological tests (CT scan
or chest X-ray) is not recommended as a screening method
of asymptomatic patients,>® particularly in low-prevalence
situations. In a high prevalence environment, the CT scan
could be justified on account of its high negative predic-
tive value in situations in which a quick decision needs to
be taken and no accessible laboratory tests are available.
There are no analyses that demonstrate this measure is cost-
effective.>

Ascertain immune status of staff

All radiology department staff should be tested to ascertain
their immune status. A substantial percentage of workers
are known not to be infected by patients but rather by
colleagues.® The most susceptible staff should be relocated
to suitable and low-risk work areas.>®

Redesign of the imaging process

All the above measures and recommendations will call for
a redesign of the imaging process. Some recommendations
about this adaptation are provided by way of a summary in
Table 2.

Impact on other processes

Impact on budget control. The economic crisis produced
by Covid-19 infection is so important that some specialists
regard it as the most important one since the World War I,
although the reduction in gross domestic product per capita
is the most widespread since 1870, due to the number of
countries affected.’” Hospitals and radiology departments
have been affected by this crisis, facing increased costs
(safety measures), reduced production and, at private cen-
tres, reduced billing. Profitability will be impacted in all
cases due to the costs of producing studies not ultimately
conducted. An analysis performed in the USA®® pointed to a
reduction in billable activity of between 50% and 70%, with a
simultaneous increase in expenditure. In the initial stages of
the crisis, it was estimated that this unfavourable situation
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Table 2 Some recommendations regarding the adaptation of the imaging process.

Subprocess

Action

Observations

Appointments: agenda
design

Appointments: agenda
design

Appointments: agenda
design

Redesign of each room’s agenda to
adapt to contaminated and clean
zones

Take into account the times required
for cleaning, disinfection and the use
of protective equipment

Adapt the number of appointments to
waiting room capacity at all times

The extra time needed will vary
depending on the room and the
circuit, although it may lead to a
delay of between 15 minutes and

2 hours in certain situations

The number of patients given an
appointment at the same time must

Appointments: agenda
design required

Request validation
imaging test requests

Patient appointments

Patient appointments

Receiving the patient
transmitters
Performance of the test
room

Test report Report chest X-rays

Test report

Test report

Adjust the number of the staff

The radiologist must validate all

Prioritise one-off tests

Give the patient safety instructions

Detect possible infected patients or

Define specific procedures for each

Use preconfigured reports

Design teleradiology stations

not surpass the waiting room’s
capacity once all the safety measures
(distancing) have been taken into
account

Adapt the type and number of
professionals in order to take the
safety measures into account
Besides evaluating suitability, the
zone in which the test will be
included must be taken into account
Try to ensure the patient comes to
the radiology department the fewest
possible number of times and spends
the least possible time there

Short questionnaire about the
possibility of infection; ask the
patient not to come accompanied
With a questionnaire on receiving the
patient

Insist on safety procedures,
particularly regarding cleaning and
disinfection of rooms and equipment,
and staff hygiene

The chest X-ray report can be useful
for detecting unsuspected cases

The use of template reports for
X-rays and chest CT scans is
recommended

Teleradiology stations should be
available to guarantee continued
activity in the event of a
high-prevalence situation

could last for up to 9 months. This all means that it is impor-
tant to monitor expenditure, coupled with good accounting
management.

Impact on training and research. The safety measures
affect all the activities of the radiology department, includ-
ing training, both training sessions and on-the-job training of
students (medical students or higher-level diagnostic imag-
ing technicians) and doctors in training (in radiology or other
specialties).>% In view of the economic impact of the cri-
sis and its potential duration, it is important that all training
programmes are maintained and that all departments estab-
lish, using the new technologies, measures to overcome the
difficulties posed by the current situation.

Hospital training activities (courses and congresses) have
also been impacted® through the suspension of attendance-
based activities and the development of online training
activities. There is no consensus as to the possible medium-
and long-term impact of the crisis on these activities, as this
will depend on factors such as the development of a vaccine
or the safety regulations that are applied.

The Covid-19 crisis has also had an impact on research,
particularly in processes not related to this infection.®
Moreover, the crisis has generated scientific output at an
unprecedented speed. This, which on the one hand has per-
mitted key breakthroughs in a very short time, has also
meant that in some cases editorial control has not been
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applied with the usual rigour,®® sometimes having a big
impact worldwide.%

Risk management. Covid-19 infection is a threat to staff
and patients and a core item in the way that a radiol-
ogy department approaches its activity consists of good risk
management, both prospectively and retrospectively. It is
no different to other risk analyses, meaning that risk assess-
ment studies will follow the same methodology.®’

Impact on structure. The latest report published by the
Federacion Espafiola de Empresas de Tecnologia Sanitaria
[Spanish Federation of Medical Technology Companies]
(FENIN) on medical technology®® highlights the precarious
situation of research into high-tech hospital equipment,
which has accumulated a deficit since the crisis of 2008.
The Covid-19 crisis has heightened this situation. Although
many devices or equipment have been used less, in other
cases they have been overused, and intensive cleaning
and disinfection have affected some of them. For several
months, the normal rhythm of machine maintenance has
been altered. In this scenario, it is important that radiology
departments have an updated plan addressing the situa-
tion of the equipment and renewal needs, supported by a
clear rationale. Moreover, the first Covid-19 infection crisis
has demonstrated the advantages of having direct portable
conventional radiology equipment and portable ultrasound
equipment. Radiology will play a key role in the management
of the crisis, and for this it is essential that managers and
politicians must comprehend the importance of maintaining
reliable and safe technology.

Impact on radiology professionals. The organisation of
radiology departments has been greatly impacted by the
Covid-19 crisis. During the pandemic, many departments
have had to change their focus and dedicate their activi-
ties almost exclusively to the diagnosis of Covid-19. To this
end, workforces have been restructured, both technicians
and radiologists, with unequal working days and positions
with different degrees of healthcare pressure. As the pres-
sure of the Covid-19 infection decreases, organisations are
returning to normal, but the need to maintain certain safety
measures renders it necessary to reinforce certain aspects of
healthcare that were not envisaged in initial staffing plans.
Some examples include the need to bolster technical per-
sonnel for jobs with greatest risk (operating portable devices
for infected patients, radiology in dirtyZones), or the need
to adapt radiologists’ workstations so they can continue to
perform simple X-rays, which is considered essential. It is
important to clearly define all the department’s activities
in each one of the Covid-19 infection stages (prevalence),
in order to be able to adjust the resources available. Some-
times, these measures involve redesigning workstations and
the functions of each position, adapting them to specific
conditions.

Authors

1 Responsible for study integrity: PVS, ARC, JGB, AMS,
MRC, CMS.

2 Study concept: PVS, ARC, JGB, AMS, MRC, CMS.

3 Study design: PVS, ARC, JGB, AMS, MRC, CMS.

4 Data acquisition: PVS, ARC, JGB, AMS, MRC, CMS.

5 Data analysis and interpretation: PVS, ARC, JGB, AMS,
MRC, CMS.
6 Statistical processing: N/A.
7 Literature search: PVS, ARC, JGB, AMS, MRC, CMS.
8 Drafting of the manuscript: PVS, ARC, JGB, AMS, MRC,
CMS.
9 Critical review of the manuscript with intellectually sig-
nificant contributions: PVS, ARC, JGB, AMS, MRC, CMS.
10 Approval of the final version: PVS, ARC, JGB, AMS, MRC,
CMS.

Conflicts of interest

The authors declare that they have no conflicts of interest.

References

1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel
Coronavirus from Patients with Pneumonia in China, 2019. N
Engl J Med. 2020;382:727-33.

2. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus
outbreak of global health concern. Lancet. 2020;395:470-3.

3. LuR, ZhaoX, Li J, Niu P, Yang B, Wu H, et al. Genomic characteri-
sation and epidemiology of 2019 novel coronavirus: implications
for virus origins and receptor binding. Lancet. 2020;395:565-74.

4. Ministerio de Sanidad. Enfermedad por nuevo coronavirus,
COVID-19. Situacion actual. (Consultado el 19/7/2020).
Tomado de: https://www.mscbs.gob.es/ profesion-
ales/saludPublica/ccayes/alertasActual/nCov/home.htm.

5. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical fea-
tures of patients infected with 2019 novel coronavirus in Wuhan,
China. Lancet. 2020;395:497-506.

6. Kousha K, Thelwall M. COVID-19 publications: database cover-
age, citations, readers, tweets, news, Facebook walls, Reddit
posts. Quantitative Science Studies. 2020:1068-91.

7. Kissler SM, Tedijanto C, Goldstein E, Grad YH, Lipsitch M. Pro-
jecting the transmission dynamics of SARS-CoV-2 through the
postpandemic period. Science. 2020;368:860-8.

8. Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential
effects of coronaviruses on the cardiovascular system: a review.
JAMA Cardiol. 2020;5:831-40.

9. Kuehn BM. Genetic analysis tracks SARS-CoV-2 mutations in
human hosts. JAMA. 2020;323:2363.

10. Wu D, Wu T, Liu Q, Yang Z. The SARS-CoV-2 outbreak: what we
know. Int J Infect Dis. 2020;94:44-8.

11. Khan S, Siddique R, Shereen MA, Ali A, Liu J, Bai Q, et al. Emer-
gence of a novel coronavirus, severe acute respiratory syndrome
coronavirus 2: biology and therapeutic options. J Clin Microbiol.
2020;58:00187-20.

12. Bonny V, Maillard A, Mousseaux C, Placais L, Richier
Q. COVID-19: physiopathologie d’une maladie a plusieurs
visages. La Revue de Médecine Interne. 2020;41:375-89,
http://dx.doi.org/10.1016/j.revmed.2020.05.003.

13. Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsieh CL, Abiona O,
et al. Cryo-EM structure of the 2019-nCoV spike in the prefusion
conformation. Science. 2020;367:1260-3.

14. HeY, Zhou Y, Liu S, Kou Z, Li W, Farzan M, et al. Receptor-binding
domain of SARS-CoV spike protein induces highly potent neu-
tralizing antibodies: implication for developing subunit vaccine.
Biochem Biophys Res Commun. 2004;324:773-81.

15. Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, et al.
A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature. 2020;579:270-3.


http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0005
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0010
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0015
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0020
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0025
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0030
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0045
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0050
dx.doi.org/10.1016/j.revmed.2020.05.003
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0060
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0065
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0070

Managing the pandemic from the radiology department’s point of view

513

16.

17.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. Algahtani

. Belen-Apak FB,

Sriram K, Insel PA. A hypothesis for pathobiology and treat-
ment of COVID-19: The centrality of ACE1/ACE2 imbalance. Br
J Pharmacol. 2020;177:4825-44.

Yan T, Xiao R, Lin G. Angiotensin-converting enzyme 2 in
severe acute respiratory syndrome coronaviruse and SARS-CoV-
2: A double-edged sword? The FASEB Journal. 2020;34:6017-26,
http://dx.doi.org/10.1096/fj.202000782.
SA, Schattenberg  JM.
COVID-19: The current evidence.
Gastroenterol J. 2020;8:509-19,
10.1177/2050640620924157.

Sarialioglu F.  Pulmonary intravascular
coagulation in COVID-19: possible pathogenesis and rec-
ommendations on anticoagulant/thrombolytic therapy. J
Thromb Thrombolysis. 2020;50:278-80, http://dx.doi.org/
10.1007/s11239-020-02129-0.

Connors JM, Levy JH. COVID-19 and its implications for
thrombosis and anticoagulation. Blood. 2020;135:2033-40,
http://dx.doi.org/10.1182/blood.2020006000.

Li YC, Bai WZ, Hashikawa T. The neuroinvasive poten-
tial of SARS-CoV2Z may play a role in the respiratory
failure of COVID-19 patients. J Med Virol. 2020;92:552-5,
http://dx.doi.org/10.1002/jmv.25728.

McGonagle D, O’Donnell JS, Sharif K, Emery P, Bridgewood
C. Immune mechanisms of pulmonary intravascular coagu-
lopathy in COVID-19 pneumonia. Lancet Rheumatol. 2020;2:
e437-45.

Nepal G, Rehrig JH, Shrestha GS, Shing YK, Yadac JK, Ojha R,
et al. Neurological manifestations of COVID-19: a systematic
review. Crit Care. 2020;24:421.

Nile SH, Nile A, Qiu J, Li L, Jia X, Kai G. COVID-19: Pathogen-
esis, cytokine storm and therapeutic potential of interferons.
[letter]. Cytokine Growth Factor Rev. 2020;53:66-70.

Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LFP. The trin-
ity of COVID-19: immunity, inflammation and intervention.
Nature Rev Immunol. 2020;20:363-74, http://dx.doi.org/
10.1038/s41577-020-0311-8.

Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. Evidence
for Gastrointestinal Infection of SARS-CoV-2. Gastroenterology.
2020;158:1831-3, e3.

Bhayana R, Som A, Li MD, Carey DE, Anderson MA, Blake MA,
et al. Abdominal imaging findings in COVID-19: preliminary
observations. Radiology. 2020;297:E207-15.

Batlle D, Soler MJ, Sparks MA, Hiremath S, South AM, Welling PA,
et al. Acute kidney injury in COVID-19: emerging evidence of a
distinct pathophysiology. J Am Soc Nephrol. 2020;31:1380-3.
Hung LS. The SARS epidemic in Hong Kong: what
lessons have we learned? J R Soc Med. 2003;96:374-8,
http://dx.doi.org/10.1177/014107680309600803.

To KK, Tsang OT, Yip CC, Chan KH, Wu TC, Chan JM, et al. Con-
sistent detection of 2019 novel coronavirus in saliva. Clin Infect
Dis. 2020;71:841-3.

Wyllie A.L., Fournier J., Casanovas-Massana A., Camp-
bell M., Tokuyama M., Vijayakumar P., et al. Saliva
is more sensitive for SARS-CoV-2 detection in COVID-19
patients than nasopharyngeal swabs. medRxiv. https://doi.org/
10.1101/2020.04.16.20067835.

Kampf G, Todt D, Pfaender S, Steinmann E. Persistence
of coronaviruses on inanimate surfaces and their inactiva-
tion with biocidal agents. J Hosp Infect. 2020;104:246-51,
http://dx.doi.org/10.1016/j.jhin.2020.01.022.

LiuY, Ning Z, Chen Y, Guo M, Liu Y, Gali NK, et al. Aerodynamic
characteristics and RNA concentration of SARS-CoV-2 aerosol
in Wuhan hospitals during COVID-19 outbreak. BioRxiv. 2020,
http://dx.doi.org/10.1101/2020.03.08.982637.

Li Y, Qian H, Hang J, Chen X, Hong L, Liang P, et al.
Evidence for probable aerosol transmission of SARS-

Liver injury in
United European
http://dx.doi.org/

35.

36.

37.

38.

39.

40.

1.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

CoV-2 in a poorly ventilated restaurant. medRxiv. 2020,
http://dx.doi.org/10.1101/2020.04.16.20067728.

Morawska L, Cao J. Airborne transmission of SARS-CoV-2: the
world should face the reality. Environ Int. 2020;139:105730.
Amirian ES. Potential fecal transmission of SARS-CoV-
2: Current evidence and implications for public health.
Int J Infect Dis. 2020;95:363-70, http://dx.doi.org/10.
1016/j.ijid.2020.04.057.

Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Possible verti-
cal transmission of SARS-CoV-2 from an infected mother to her
newborn. JAMA. 2020;323:1846-8.

Li D, Jin M, Bao P, Zhao W, Zhang S. Clinical characteristics
and results of semen tests among men with coronavirus disease
2019. JAMA Netw Open. 2020;3:€208292.

Turban JL, Keuroghlian AS, Mayer KH. Sexual Health in the SARS-
CoV-2 Era. Ann Intern Med. 2020;173:387-9.

Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR,
et al. The incubation period of coronavirus disease 2019 (COVID-
19) from publicly reported confirmed cases: estimation and
application. Ann Intern Med. 2020;172:577-82.

Furukawa NW, Brooks JT, Sobel J. Evidence supporting trans-
mission of severe acute respiratory syndrome coronavirus 2
while presymptomatic or asymptomatic. Emerg Infect Dis.
2020;26:€201595.

Pan Y, Zhang D, Yang P, Poon LLM, Wang Q. Viral load of SARS-
CoV-2 in clinical samples. The Lancet Infect Dis. 2020;20:411-2,
http://dx.doi.org/10.1016/51473-3099(20)30113-4.

Wolfel R, Corman VM, Guggemos W, Seilmaier M, Zange S, Miiller
MA, et al. Virological assessment of hospitalized patients with
COVID-2019. Nature. 2020;581:465-9.

Mirza SK, Tragon TR, Fukui MB, Hartman MS, Hartman AL. Micro-
biology for radiologists: how to minimize infection transmission
in the Radiology department. Radiographics. 2015;35:1231-44,
http://dx.doi.org/10.1148/rg.2015140034.

Ministerio de Sanidad. Instrucciones sobre la realizacion de
pruebas diagnodsticas para la deteccion del COVID-19. Actu-
alizado a 30 junio de 2020. (Consultado el 19/7/2020).
Tomado de: https://www.mscbs.gob.es/ profesion-
ales/saludPublica/ccayes/alertasActual/nCov/documentos/
instruccionesPruebasDiagnosticasEmpresas. pdf.

Ministerio de Sanidad. Interpretacion de las pruebas diagnosti-
cas frente a SARS-CoV-2. (Consultado el 19/7/2020). Tomado de:
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes
/alertasActual/nCov/documentos/INTERPRETACION_DE_LAS_
PRUEBAS.pdf.

Rubin Gd, Ryerson Cj, Haramati Lb, Sverzellati N, Kanne Jp,
Raoof S, et al. The role of chest imaging in patient management
during the COVID-19 pndemic: a multinational consensus state-
ment from the Fleischner society. Radiology. 2020;296:172-80.
SERAM. Guia basica de indicaciones de pruebas de ima-
gen en la infeccion COVID-19 (V1. 21/3/2020). (Consultado
el 19/7/2020). Tomado de: https://seram.es/images/site/
Recomendaciones_imagen_SERAM_COVID_19.pdf.

Valdés Solis P., Guerrero Bravo J., Morales Santos A., Rovira
Canellas A., Martinez Serrano C. La radiologia desde la
aparicion de la infeccion COVID-19. Analisis y recomenda-
ciones. (Consultado el 19/7/2020). Tomado de: https://seram.
es/images/site/Futuro_Radiologia_COVID_SERAM_2.pdf.

Ding J, FuH, LiuY, Gao J, Li Z, Zhao X, et al. Prevention and con-
trol measures in radiology department for COVID-19. Eur Radiol.
2020;30:3603-8.

The CAOR, Canadian SOTR. The Canadian Association of
Radiologists (CAR) and the Canadian Society on Thoracic Radi-
ology (CSTR) Recommendations on COVID-19 Management in
Imaging Departments. (Consultado el 19/7/2020). Tomado de:
https://car.ca/wp-content/uploads/2020/03/The-Canadian-
Association-of-Radiologists-CAR-and-the-Canadian-Society-


http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0075
dx.doi.org/10.1096/fj.202000782
dx.doi.org/10.1177/2050640620924157
dx.doi.org/10.1177/2050640620924157
dx.doi.org/10.1007/s11239-020-02129-0
dx.doi.org/10.1007/s11239-020-02129-0
dx.doi.org/10.1182/blood.2020006000
dx.doi.org/10.1002/jmv.25728
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0105
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0110
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0115
dx.doi.org/10.1038/s41577-020-0311-8
dx.doi.org/10.1038/s41577-020-0311-8
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0125
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0130
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0135
dx.doi.org/10.1177/014107680309600803
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0145
dx.doi.org/10.1016/j.jhin.2020.01.022
dx.doi.org/10.1101/2020.03.08.982637
dx.doi.org/10.1101/2020.04.16.20067728
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0165
dx.doi.org/10.1016/j.ijid.2020.04.057
dx.doi.org/10.1016/j.ijid.2020.04.057
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0175
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0180
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0185
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0190
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0195
dx.doi.org/10.1016/S1473-3099(20)30113-4
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0205
dx.doi.org/10.1148/rg.2015140034
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0215
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0220

514

P. Valdés et al.

52.

53.

54.

55.

56.

57.

58.

on-Thoracic-Radiology-CSTR-Recommendations-on-COVID19-
Management-in-Imaging-Departments-1.pdf.

Sethuraman N, Jeremiah SS, Ryo A. Interpreting diagnostic tests
for SARS-CoV-2. JAMA. 2020;323:2249-51.

Kim H, Hong H, Yoon SH. Diagnostic performance of CT and
reverse transcriptase-polymerase chain reaction for coronavirus
disease 2019: a meta-analysis. Radiology. 2020;296:E145-55.
Raptis CA, Hammer MM, Short RG, Shah A, Bhalla S, Bierhals
AJ, et al. Chest CT and coronavirus disease (COVID-19): a crit-
ical review of the literature to date. AJR Am J Roentgenol.
2020;215:839-42.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clin-
ical characteristics of 138 hospitalized patients with 2019
novel coronavirus-infected pneumonia in Wuhan, China. JAMA.
2020;323:1061-9.

Ministerio de Sanidad. Procedimiento de actuacion para los
servicios de prevencion de riesgos laborales frente a la exposi-
cion al SARS-CoV-2. (Consultado el 19/7/2020). Tomado de:
https://www.mscbs.gob.es/profesionales/saludPublica/ccayes
/alertasActual/nCov/documentos/Proteccion_Trabajadores
_SARS-CoV-2.pdf.

Impacto socioeconémico de la pandemia de enfermedad
por coronavirus de 2019-2020. Wikipedia, la enciclo-
pedia libre. (Consultado el 19/7/2020). Tomado de:

https://es.wikipedia.org/wiki/Impacto_socioecon%C3%B3mico
_de_la_pandemia_de_COVID-19#:~:text=Impacto%20financiero,-
Esta%20secci%C3%B3n%20es&text=La%20crisis%20financiera

%20asociada%20con,petr%C3%B3leo%20crudo%20y%20el%200ro).

Cavallo JJ, Forman HP. The economic impact of the COVID-19
pandemic on radiology practices. Radiology. 2020;296:E141-4.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Ferrel MN, Ryan JJ. The impact of COVID-19 on medical educa-
tion. Cureus. 2020;12:e7492.

Alvin MD, George E, Deng F, Warhadpande S, Lee SI. The impact
of COVID-19 on radiology trainees. Radiology. 2020;296:246-8.
Odedra D, Chahal BS, Patlas MN. Impact of COVID-19 on Cana-
dian radiology residency training programs. Can Assoc Radiol J.
2020;71:482-9.

Warhadpande S, Khaja MS, Sabri SS. The impact of COVID-19 on
interventional radiology training programs: what you need to
know. Acad Radiol. 2020;27:868-71.

Evans RG. The impact of a pandemic on professional meetings.
Radiology: Imaging Cancer. 2020;2:3.

Luker GD, Boettcher AN. Transitioning to a new normal after
COVID-19: preparing to get back on track for cancer imaging.
Radiology: Imaging Cancer. 2020;2:3.

Horbach SPJM. Pandemic publishing: medical journals dras-
tically speed up their publication process for Covid-19.
Quantitative Science Studies. 2020;1:1056-67.

Mehra MR, Desai SS, Ruschitzka F, Patel AN. RETRACTED:
Hydroxychloroquine or chloroquine with or without a macrolide
for treatment of COVID-19: a multinational registry analysis.
Lancet. 2020. S0140-6736(20)31180-31186.

Morales Santos A. La gestion del riesgo en el ambito de la radi-
ologia. In: del Cura JL, Gayete A, Rovira A, editors. Radiologia
Esencial. Madrid: Panamericana; 2019. p. 2282-93.

Federacion EDEDTS. Perfil tecnoldgico hospitalario vy
propuestas para la renovacion de tecnologias sanitarias.
Informe. 2019. Accessed 19/7/2020. Available from:
https://www.fenin.es/resources/estudios/621


http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0225
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0230
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0235
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0240
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0245
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0250
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0255
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0260
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0265
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0270
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0275
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0280
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0285
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
http://refhub.elsevier.com/S2173-5107(20)30108-7/sbref0290
https://www.fenin.es/resources/estudios/621

