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To the Editor:

Several studies have evaluated multicenter epidemiology and
outcomes for patients with COVID-19 in intensive care units
(ICUs), with reported mortality ranging widely—from 31
to 58% (references S1-S8 in Online Resources 2). In Japan,
only one single-center study has described the epidemiology
of COVID-19 patients in the ICU [1], and no multicenter
studies have been conducted. Therefore, this study aimed to
describe the characteristics and outcomes of patients with
COVID-19 who were admitted to multicenter ICUs in Japan.

This was a multicenter retrospective cohort study con-
ducted in Japan. We used data from the Japanese Intensive
care PAtient Database (JIPAD), a national ICU registry
established by the Japanese Society of Intensive Care Medi-
cine [2]. We included all ICU patients aged > 16 years who
were admitted with COVID-19 in the JIPAD from Janu-
ary 1, 2020, to February 28, 2021. The study population is
described in more detail in Online Resources 1. The primary
outcome was in-hospital mortality. We describe the patients’
characteristics and outcomes with stratification by age group
and organ support therapies during the ICU stay.

We identified 451 patients from 40 ICUs during the
study period. The median age was 68 years (interquartile
range: 58-74), and 104/451 (23.1%) patients were female.
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The median APACHE II, APACHE III, SAPS II, and SOFA
scores were 16 (interquartile range: 13-21), 61 (46-80), 38
(29-46), and 6 (4-8), respectively. The overall in-hospital
mortality was 70/451 (15.5%). The numbers of patients who
required invasive mechanical ventilation, renal replacement
therapy, and extracorporeal membrane oxygenation during
the ICU stay were 331/451 (73.4%), 62/451 (13.7%), and
41/451 (9.1%), respectively. The in-hospital mortality of
patients who did not receive invasive mechanical ventila-
tion, only received invasive mechanical ventilation, received
both invasive mechanical ventilation and renal replacement
therapy, and received extracorporeal membrane oxygenation
during the ICU stay were 13/119 (10.9%), 29/253 (11.5%),
16/38 (42.1%), and 12/41 (29.3%), respectively (Fig. 1).
In-hospital mortality was less than 5% among patients
aged < 65 years who did not receive invasive mechanical
ventilation, patients aged < 65 years who only received inva-
sive mechanical ventilation, and patients aged 16-54 years
who received both invasive mechanical ventilation and renal
replacement therapy (Fig. 1). The baseline characteristics
and outcomes of the overall patient cohort and the cohort
stratified by age group and organ support therapies during
the ICU stay are presented in Online Resources 3-8.

The results of this study suggest that ICUs in the hospitals
participating in the JIPAD treated COVID-19 patients with
the same severity of illness as that observed in multicenter
studies conducted outside Japan (references S1-S8 listed
in Online Resources 2). The cohort in this study was about
5 years older than those in previous studies. The included
severity scores (APACHE II, SAPS II, and SOFA) during
the first 24 h after ICU admission in our cohort were simi-
lar or higher, compared with previous studies. The reported
rates of organ support therapies including invasive mechani-
cal ventilation, renal replacement therapy, and extracorpor-
eal membrane oxygenation during the ICU stay were similar
or higher, compared with previous studies, too. Although the
severity of illness was similar between our study and previ-
ous multicenter studies in other countries, the mortality in
this study was 15%—40% lower than the mortality reported
in previous studies. There are several possible explanations
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Fig. 1 In-hospital mortality stratified by age group and organ sup-
port therapies during ICU stay. Because of the small number of
patients aged > 65 years who received ECMO, in-hospital mortality
for patients aged 65-74 years and>75 years were combined. ICU
intensive care unit; JMV invasive mechanical ventilation; RRT renal
replacement therapy; ECMO extracorporeal membrane oxygenation

for the difference in the mortality of COVID-19 patients
between this study and previous studies, including differ-
ences in ICU strain, body mass index, publication year and
COVID-19 treatment (details provided in Online Resource
2). Further international evaluations are required to investi-
gate the cause of this mortality difference.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00540-021-03028-1.
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