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Letter to the Editor
ICU outcomes of COVID-19 critically ill patients:
An international comparative study

Dear Editor,

Coronavirus disease (COVID-19) caused by the new coronavirus
SARS-CoV-2 has hit the world as a global pandemic of an
unprecedented scale. COVID-19 has become one of the major
causes of death worldwide. It is estimated that around 5% of cases
are critically ill, requiring intensive care unit (ICU) admission. As of
June 29, 2020, United Arab Emirates counts 47,797 cases, with
313 deaths [1].

The observed ICU mortality rate of COVID-19 is highly variable
[2–5]. Also, no studies have reported the ICU outcomes of COVID-
19 critically ill patients in the United Arab Emirates. The aim was to
compare the published ICU case series [2–6], including ours, to
understand the reasons for the differences in ICU mortality and if it
is related to different ICU management of these patients (different
rates of mechanical ventilation).

The institutional Ethics Committee of Cleveland Clinic Abu
Dhabi approved the study (number: A-2020-035), and a waiver of
informed consent was obtained. Series of ICU patients with
confirmed COVID-19 infection from published cohorts were
included [2–6]. Regarding our study, all consecutive adult patients
admitted to our ICU between March 31 and May 10, 2020, with
confirmed SARS-CoV-2 infection (virus detected by a real time
reverse transcriptase-polymerase chain reaction assay of a
nasopharyngeal sample) were included. De-identified data from
the electronic medical record were collected. Continuous variables
are expressed as mean � SD or as median [interquartile range], and
proportions were used for categorical variables.

Five ICU cohorts from four different countries (China, USA, Italy,
and Spain) [2–6] were included along with our case series. The
mean/median age was comparable between all these reported
cohorts (60–64 years) except for our report, which was lower
(51 � 13 years) (Table 1). SOFA score was similar in Atlanta and
Vitoria cohorts, but was higher than observed in our study. APACHE II
score was comparable between the different reports (Table 1).

Mechanical ventilation (MV) rate in our patients was the same
as in Seattle and Atlanta reports (75% and 76%, respectively), but
higher than in the Wuhan series (42%), and lower than in Lombardy
and Vitoria series (89% and 94%, respectively) (Table 1). Prone
position rate was comparable in the USA, China, and Italy cohorts
(�27%), higher in the Spain report (49%), but much higher in our
study (79%). The use of extracorporeal membrane oxygenation
(ECMO) was similar in our and Wuhan reports (11%), but much
higher than in the other cohorts (Table 1).

The mortality rate in Wuhan and Seattle were much higher (61%
and 50%, respectively) compared with the other reported ICU
cohorts ranging from 26% to 33% (Table 1 and Fig. 1). The mortality
rate among patients who required MV was not reported in the
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Lombardy, and Seattle cohorts. The mortality rate among
mechanically ventilated patients was much higher in the Wuhan
study (81%) than in the other case series (34% to 36%) (Table 1). As
of June 20, 2020, our overall mortality rate was 22% and 27% among
mechanically ventilated patients.

The median duration of MV was comparable between the
Seattle and Atlanta cohorts, but lower than in our study, which was
18.5 days [9–41] (Table 1). The median ICU length of stay (LOS) was
also similar in the different reports, but much shorter than in our
cohort (17 [8–34] days) (Table 1).

Table 1 compares our findings with ICU COVID-19 series from
China [1], USA [3,4], Italy [5], and Spain [6]. The rate of MV varied
between the different cohorts [2–6] (Table 1). Various rates of
intubation might be due to different strategies of managing
COVID-19 acute respiratory failure. Some ICUs might be in favour
of the early intubation approach in patients with high oxygen
requirements [6]. Another explanation could be due to practice
variation between centres. In some countries, high-flow oxygen
therapy or non-invasive ventilation might be delivered mainly in
hospital wards [5], whereas only patients at high risk of intubation
were admitted to the ICU.

Our rates of prone position and ECMO use were markedly
higher than the other cohorts [3–6], reflecting the severity of our
patients.

In the earliest reports from Wuhan [2] and Seattle [3], the MR of
ICU COVID-19 patients were very high, raising concerns about the
unfortunate outcome of these patients, especially among those
who required MV. However, in the recent reports from Atlanta [4],
Italy [5] and Spain [6], the mortality rate was much lower, ranged
from 26% to 33% (Fig. 1). The use of MV cannot explain the
difference in mortality rate between the earliest [2,3] and recent
cohorts [4–6]. Indeed, the observed mortality rate among patients
requiring MV were 34% to 36% in the latest reports, even with
higher rates of MV [4,6]. In more recent data from the United
Kingdom, 37% of those who received MV died [7]. The later arrival
of the COVID-19 pandemic in different countries or regions might
have provided time to establish organisational structures, prepare
personnel, and create clinical protocols, which might explain the
difference in mortality rate between cohorts [2–6].

A lower mortality rate (22%) was reported in our patients, even
among those who received MV (27%). The younger age, lower SOFA
score, and a higher rate of prone position might explain
the mortality difference between our and the reported studies
(Table 1).

Our data, along with the recent findings, suggest that the
mortality rate in ICU COVID-19 patients are comparable and might
be lower than those observed with acute respiratory distress
syndrome (ARDS) caused by other viral infections [6].

The longer duration of MV and ICU LOS, in our study, is due to
the longer follow-up period (median 26 [15–41] days) compared
with the other cohorts [2–6].
y Elsevier Masson SAS. All rights reserved.
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Table 1
Intensive care management and clinical outcomes compared with case series from different countries.

Abu Dhabi (UAE)

(n = 55)

Seattle (USA)

(n = 24) [3]

Atlanta (USA)

(n = 217) [4]

Wuhan (China)

(n = 52) [2]

Lombardy (Italy)

(n = 1591) [5]

Vitoria (Spain)

(n = 48) [6]

Age, mean � SD or median [IQR], yr 51 � 13 64 � 18 64 [54–73] 60 � 13 63 [57–70] 63 [51–75]

SOFA score, mean � SD or median [IQR] 4 [3–7] – 7 [5–11] – – 7 � 3

APACHE II score, median [IQR] 15 [12–20] – – 17 [14–19] – 15 [12–19]

Intensive care therapy, n (%)

High-flow nasal cannula 32 (58) 10 (42) – 33 (63) 0 (0) 3 (6)

Non-invasive ventilation 25 (45) 0 (0) – 29 (56) 137 (11) 0 (0)

Invasive mechanical ventilation 40 (73) 18 (75) 165 (76) 22 (42) 1150 (89) 45 (94)

Hospital days prior to intubation, median (range), d 0 (0-8) – - – – –

Neuromuscular blockade 34/40 (85) 7/18 (39) – – – –

Prone position (PP) 28/40 (70) 5/18 (28) – 6/22 (27) 240/875 (27) 22/45 (49)

Days from intubation to PP, median (range) 0 (0-8) – – – – –

Number of PP sessions/patient, median (range) 4 (1-13) – – – – –

Longest duration of PP, median (range), hour 23 (14-38) – – – – –

Inhaled pulmonary vasodilators 11 (20) 5 (21) 22 (10) – – 0 (0)

ECMO 6 (11) 0 (0) 4 (1.8) 6 (11) 5/498 (1) 1 (2)

ICU days prior to ECMO, median (range) 4 (0-7) – – – – –

Vasopressors 38 (69) 17 (71) 143 (66) 18 (35) – –

ICU days prior to vasopressors use, median (range) 1 (0-8) – – – – –

Renal replacement therapy (RRT) 11 (20) – 63 (29) 9 (17) – –

ICU days prior to RRT, median (range) 2 (0-16) – – – – –

Outcomes

Length of follow-up, median (range), d 26 (4-61) – – – – –

Median length of stay, median [IQR], d

Overall, in ICU 17 [8–34] 9 [4–14] 9 [5–15] 9 [6–13]

In patients still in ICU 52 [47–54] – 32 [28–41] – 10 [8–14] –

In patients discharged from ICU 14.5 [7–27] – – 8 [5–12] –

In patients discharged from hospital 22 [15–29] – – – –

Duration of IMV, median [IQR], d

Overall 18.5 [9–41] 10 [7–12] 9 [4–13]

In patients who were extubated 12.5 [7–16] 11 [7–12] – – –

Extubated, n/total n (%) 20/40 (50) 6/18 (33) 101/165 (61) 0/22 (0) - 10/45 (22)

Died in ICU, n (%) 12 (22) 12 (50) 67 (31) 32 (61) 405/1581 (26) 16 (33)

Death among patients with MV, n (%) 11/40 (27) – 56/165 (34) 30/37 (81) - 16/45 (36)

Time from ICU admission to death, median [IQR], d 23 [7–35] – 9 [5–14] – 7 [5–11] –

Discharged alive from ICU, n (%) 38 (69) – 147 (68) 14 (27) 256 (16) 13 (27)

Remains critically ill and requiring MV, n (%) 4 (7) 7 (29) 8 (4) 3(6) - 21 (44)

Discharged alive from hospital, n (%) 34 (62) 5 (21) 131 (60) – – –

SOFA: Sequential Organ Failure Assessment; APACHE: Acute Physiology And Chronic Health Evaluation; PP: prone position; ECMO: extracorporeal membrane oxygenation;

RRT: renal replacement therapy; MV: invasive mechanical ventilation; IQR: interquartile range.

Fig. 1. Percentages of invasive mechanical ventilation (IMV) and ICU mortality in different countries (USA, Italy, Spain, China, and UAE).
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This study has several limitations. First, the retrospective and
descriptive design of all the included cohorts. Second, data from
other countries are not represented in our study. Third, outcome
data should be interpreted with caution as most patients were still
hospitalised in ICU in many of the included cohorts. However, in
our case series, only nine patients (16%) remained in hospital at the
time of data censoring on June 20, 2020. Among them, only five
patients were still in ICU. As a result, our reported MR would not
change too much.

In conclusion, ICU mortality of COVID-19 patients is highly
variable between the different cohorts and not explained by the
MV’s different rates. In the recent reports, the observed mortality
rate for patients who required MV ranged from 27% to 36%, which
are comparable to those seen with ARDS from other origins.
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