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COVID-19 in healthcare workers at
the Olot Regional Hospital (Girona)™

COVID-19 en trabajadores sanitarios del
Hospital comarcal de Olot (Girona)

Dear Director,

Spain is the country with the most healthcare professionals
(HP) affected by the coronavirus 2019 disease (COVID-19) in
the world. A report from April 2020 by the European Centre
for Disease Prevention and Control notes that 20% of COVID-
19 cases in Spain affected this group whereas in Italy, the
percentage was 10% and in the United States of America and
China, it was 3% and 3.8%, respectively.’ As of May 14, 2020,
a total of 236,611 COVID-19 cases had been reported to
the National Epidemiological Surveillance Network, of which
39,349 corresponded to HP.?

An observational, prospective study was performed on
COVID-19 infections among HP at the Olot Regional Hospital
of La Garrotxa (ORHG), a regional hospital in Girona with
136 hospitalization beds in 4 units: units 3 and 4 (U3/U4)
with 64 beds for acute patients, and units 1 and 2 (U1/U2)
with 72 beds for chronic/community healthcare. U3 was
isolated and destined exclusively for the care of COVID-19
patients.

All HP in the hospital were included in the study; only
those who did not provide consent were excluded. In a first
period (starting on March 11, 2020, when the first case
of COVID-19 was diagnosed in the hospital), all HP with
symptoms were attended to in the Occupational Health
Department in order to diagnose COVID-19. In a second
period (starting April 21, 2020, when the last COVID-19 cases
were diagnosed in HP), a PCR test was given to HP who did
not present with symptoms or who tested negative in the
first period.

To diagnose COVID-19, confirmation by means of a
positive PCR test for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in nasopharyngeal smear samples
was required. For the serologic tests, capillary blood sam-
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ples were used (rapid detection of SARS-CoV-2 antibodies by
means of immunochromatography).

The Ethics Committee of the Dr. Josep Trueta University
Hospital of Girona approved the study and informed consent
was obtained from all participants.

Of a total of 493 HP, 198 (40.1%) consulted with the
Occupational Health Department. Of those, 81 (16.4% of
the staff) were diagnosed with COVID-19 (Table 1). The
majority were women (median age of 43 years) in profes-
sional categories in direct contact with patients, particularly
nurses and nursing aides, and most (52%) worked in U1/U2
(chronic/community healthcare). The majority of HP con-
sulted for respiratory symptoms, but they also presented
with other symptoms (the most frequent were headache
and abnormalities in taste or smell). Three HP required hos-
pital admission due to pneumonia, one of which required
treatment in the ICU with intubation and mechanical ven-
tilation. Progress was favorable in all cases. The majority
had a negative PCR test at 14 days, but in nearly a
third, it took 21, 28, or up to 35 days for them to test
negative.

The second period included 412 HP: 117 who had symp-
toms during the first period but had a negative PCR test and
295 who did not have symptoms. Seventy-seven could not
or did not want to participate in the study and the remain-
ing 345 underwent PCR and serologic tests. 100% of the PCR
tests were negative and in 28 cases (8.1%), the serologic
tests were positive (6 cases for IgM, 11 cases for IgG, and 11
cases for both).

The majority of the HP affected by COVID-19 were
women, with a median age of 43 years, a characteristic
similar to the few COVID-19 series in HP reported in other
countries such as the United States of America,>* China,’
and Holland.® As in these series, the majority presented
with respiratory symptoms. Furthermore, a non-negligible
proportion of cases also experienced other symptoms, such
as headache or digestive abnormalities.*® 53% of cases
reported abnormalities in taste or smell. This percentage
is much higher than in other series on HP with COVID-19
(7%-16%),*¢ but is similar to the rate found in a study
on the prevalence of these symptoms in mild cases of
COVID-19.7

The majority of cases were mild and there was only
one ICU admission. Nevertheless, the mortality rate due
to COVID-19 in HP reported to date is 49 cases in


https://doi.org/
http://www.elsevier.es/rce
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rceng.2020.06.005&domain=pdf
https://doi.org/10.1016/j.rceng.2020.06.005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
dx.doi.org/10.1101/2020.03.26.20044222
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
dx.doi.org/10.1016/j.ijid.2020.03.003
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
dx.doi.org/10.1001/jama.2020.2783
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
dx.doi.org/10.1097/CM9.0000000000000774
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
dx.doi.org/10.7150/ijbs.45357
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
dx.doi.org/10.1016/j.tmaid.2020.1016.19
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
dx.doi.org/10.1101/2020.03.11.20033159
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
dx.doi.org/10.2807/1560-7917.ES.2020.25.10.2000191
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
dx.doi.org/10.1038/s41591-020-0817-4
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
dx.doi.org/10.1093/cid/ciaa398
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
mailto:zulhaq@kedokteran.uin-malang.ac.id
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rceng.2020.07.004&domain=pdf
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
dx.doi.org/unhbox voidb@x {special {ps:22 TD$DIFF}}10.1016/j.jcv.2014.06.025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0010
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
dx.doi.org/unhbox voidb@x {special {ps:22 TD$DIFF}}10.1016/j.jcv.2017.09.001
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0015
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
dx.doi.org/unhbox voidb@x {special {ps:23 TD$DIFF}}10.3201/eid2201.151340
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0025
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0030
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
dx.doi.org/10.1056/NEJMoa2006923
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0035
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
dx.doi.org/unhbox voidb@x {special {ps:25 TD$DIFF}}10.1111/all.14238
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0040
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
dx.doi.org/10.1016/j.resinv.2019.12.005
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0045
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
dx.doi.org/10.1016/j.jiac.2020.04.007
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0050
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
dx.doi.org/10.1183/13993003.01009-2020
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0055
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
dx.doi.org/unhbox voidb@x {special {ps:26 TD$DIFF}}10.1016/j.aprim.2018.02.007
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0060
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
dx.doi.org/unhbox voidb@x {special {ps:27 TD$DIFF}}unhbox voidb@x {special {ps:13 TD$DIFF}}10.1124/jpet.116.232009
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0065
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0070
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
dx.doi.org/10.1186/2049-6958-8-43
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
http://refhub.elsevier.com/S2254-8874(20)30118-1/sbref0075
mailto:rboixeda@csdm.cat
mailto:rboixeda@ub.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rceng.2020.07.005&domain=pdf

530

CORRESPONDENCE

Table 1 Characteristics of the 81 healthcare workers
affected by COVID-19 in the Olot Hospital.

Variable

Female sex, n (%)

Age (median [IQR]; range)

Professional category according to risk, n
(%)

73 (90.1)
43 [21]; 18-63

(A) Direct contact with patients 69 (85.2)
(B) No direct contact but at risk 5(6.2)
(C) No contact and no risk 7 (8.6)
Professional category n (%)
Physician (A) 8 (9.9)
Nurse (A) 26 (32.1)
Nursing Aide (A) 30 (37.0)
Cleaning Staff (B) 5(6.2)
Administrative Staff (C) 4 (4.9)
Others (A and C)? 8 (9.9)
Usual place of work, n (%)
Unit 1 19 (23.5)
Unit 2 17 (21.0)
Units 1 and 2 6 (7.4)
Unit 3 4 (4.9)
Unit 4 7 (8.6)
Offices 8 (9.9)
Emergency Department 5(6.2)
Multiple locations 7 (8.6)
Others 8 (9.9)
Symptoms, n (%)
Headache 46 (56.8)
Dizziness 22 (27.2)
Peripheral vertigo 6 (7.4)
Vomiting and/or diarrhea 14 (17.3)
Abnormalities in taste or smell 43 (53.1)
Dermatological symptoms© 7 (8.6)
Ocular symptoms (conjunctivitis) 5(6.2)
Upper respiratory tract infection 77 (95.1)
Pneumonia 4 (4.9)

Hospital admission for pneumonia (one in 3 (3.7)
the ICU), n (%)
Treatment, n (%)

Hydroxychloroquine + azithromycin¢ 6 (7.4)

Darunavir/cobicistat® 1(1.2)
Time to negative SARS-CoV-2 PCR test, n (%)

14 days 56 (69.1)

21 days 12 (14.8)

28 days 12 (14.8)

35 days 1(1.2)

PCR: polymerase chain reaction; IQR: interquartile range; ICU:
Intensive Care Unit.

@ Category A (direct contact) includes: porter (2), physical
therapist (1), psychologist (1), social worker (1). Category C
(no contact and no risk) includes: cafeteria worker (1), kitchen
worker (1), hospital lawyer (1).

b Includes: Operating Theater (3), Outpatient Clinics (2),
Kitchen (2), Rehabilitation (1).

¢ Six skin rashes and one case of macular erythema.

d Indication: hydroxychloroquine 400 mg/12 h for one day fol-
lowed by 200 mg/12 h for 4 more days; azithromycin 500 mg/24 h
for one day followed by 250 mg/24 h for 4 more days.

€ In the context of a clinical trial.

Spain,? 27 cases in the United States,* and 23 cases in
China.®

In our opinion, many cases of COVID-19 in HP were trans-
mitted within the hospital (nosocomial transmission). Like
in other series,’ the majority worked in direct contact with
patients (85.2%) and especially in community health units
(U1/U2) in which isolation measures were implemented
later than those implemented early in U3 (COVID-19 unit)
and the Emergency Department, which had fewer transmis-
sions. Therefore, it is probable that the majority of cases
in HP were transmitted before stricter isolation measures
were implemented.

The time until a PCR test yields a negative result is a limi-
tation to the reincorporation of HP to their jobs. In our study,
more than 80% had a negative PCR test at 21 days, which
is in line with epidemiological studies that have reported a
median of 20 days for a negative result on this test. However,
in some cases, it can take much longer.'%"" Seroconversion
in our study was higher to that found in the population of
Spain (5.0%) and of Girona province (2.5%),'? but much lower
than what has been observed in other centers (from 17% to
44%)_13,14

In conclusion, 16.4% of HP in our hospital were affected
by COVID-19 and 8.1% of those who did not have the disease
(at least symptomatically) presented with seroconversion. It
is likely that if stricter isolation measures had been imple-
mented early in all units, the number of transmissions would
have been lower.
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Necrotizing tracheobronchitis with
endotracheal tube obstruction in
COVID-19 patients™

Traqueobronquitis necrosante con obstruccion
del tubo endotraqueal en pacientes COVID-19

Dear Director,

COVID-19 is an infection caused by the SARS-CoV-2 virus that
can cause severe or fatal complications in high-risk patients.
Though rare, we have observed several cases of necrotiz-
ing tracheobronchitis, which causes airway obstruction, with
necrotic and hemorrhagic debris that obstruct the trachea
and bronchi.

This problem has already been described in infections
caused by the H1IN1 flu virus, bacterial infections, and
diseases such as rheumatoid arthritis or ulcerative coli-
tis. It is associated with the formation of bronchial blood
clots, bronchial hypersecretion, and presence of bacte-

* Please cite this article as: Pérez Acosta G, Santana-Cabrera
L. Traqueobronquitis necrosante con obstruccion del tubo endo-
traqueal en pacientes COVID-19. Rev Clin Esp. 2020;220:531-533.

rial lung infection.”? Said clots provoke severe obstruction
of the bronchial lumen, leading to an increase in air-
way pressure and making ventilation impossible. In many
cases, it is necessary to exchange the endotracheal tube
urgently.

This complication, which we believe may influence a
patient’s prognosis, entails an increase in risk of conta-
gion by healthcare personnel; it is one of the procedures
classified as of greatest risk for viral transmission from
patients to healthcare personnel, along with bronchoscopy,
aerosol therapy, nebulization, and aspiration of secre-
tions. The aim of our study is to analyze the prognosis of
patients with COVID-19 who have undergone an episode of
endotracheal tube obstruction that made exchanging it nec-
essary.

During the period from February to April 2020, 26
patients were hospitalized in our ICU: 22 (84.7%) required
invasive mechanical ventilation (Table 1). Of those, 16
(72.7%) presented with at least one episode of endotracheal
tube obstruction that required an exchange. What’s more,
none of these incidents occurred before the seventh day
mechanical ventilation, with a mean day of onset of 10.5
days. Some patients even required a tube exchange on
more than one occasion. The mean number of exchanges
was 1.46.

If we compare patients who had endotracheal tube
obstruction and tube exchange (which we will group
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