Letter to the Editor

Critical Care
Explorations

Corticosteroid Administration Is Associated
With Improved Outcome in Patients With Severe
Acute Respiratory Syndrome Coronavirus
2-Related Acute Respiratory Distress Syndrome

Ohjectives: To compare the clinical outcome of mechanically venti-
lated patients with severe acute respiratory syndrome coronavirus
2-related acute respiratory distress syndrome, who received cortico-
steroid with those who did not.

Design: Retrospective analysis.

Setting: Intensive care setting.

Patients: All adult mechanically ventilated patients, who were admit-
ted to the ICU between March 20, 2020, and May 10, 2020, for
severe acute respiratory syndrome coronavirus 2-related acute respi-
ratory distress syndrome.

Interventions: None.

Measurements and Main Results: Cohort was divided into two
groups based on corticosteroid administration. The primary outcome
variable was ventilator-free days at day 28. Secondary outcome vari-
able was ICU-free days at day 30, and hospital-free days at day 30.
Consecutive 61 mechanically ventilated patients with severe acute
respiratory syndrome coronavirus 2-related acute respiratory distress
syndrome were analyzed. Patient in corticosteroid group as com-
pared with noncorticosteroid group have higher 28-day ventilator-free
days (mean, 10.2; median, 7 [interquartile range, 0-22.3] vs mean,
4.7; median, 0 [interquartile range, 0-11]; p = 0.01).There was no
significant difference noted in secondary outcomes (ICU-free days at
day 30 and hospital-free days at day 30).

Conclusions: Among mechanically ventilated severe acute respiratory
syndrome coronavirus 2-related acute respiratory distress syndrome
patients, corticosteroids use was associated with significant improve-
ment in 28-day ventilator-free days at day 28, but no significant improve-
ment in ICU-free days at day 30, and hospital-free days at day 30.
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To the Editor:

evere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection has caused a global pandemic affecting over
4.5 million people as of May 15, 2020 (1). Acute respiratory
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distress syndrome (ARDS) has been reported in 5% of SARS-
CoV-2 infected cases (2) and is associated with increased duration
of mechanical ventilation and mortality (3, 4). There is no proven
therapy for SARS-CoV-2-related ARDS, and the use of corticoste-
roids is controversial (5). The World Health Organization recom-
mend against the routine use of steroids in patients SARS-CoV-2
pneumonia (6), yet the Society of Critical Care Medicine recently
issued a weak recommendation supporting the use of corticoste-
roids in patients with SARS-CoV-2-related ARDS (7). There is no
study to date, which has so far addressed the effect of corticoste-
roids administration on clinical outcome in mechanically venti-
lated patients with SARS-CoV-2-related ARDS.

This is a retrospective analysis of adult, mechanically ventilated
patients, who were admitted to the ICU between March 20, 2020,
and April 17, 2020, for SARS-CoV-2-related ARDS. This study
was approved by the Institutional Review Board (IRB) at Albany
Medical Center (IRB number 5826). SARS-CoV-2 infection was
diagnosed via real-time reverse transcription-polymerase chain
reaction from a nasopharyngeal swab in these patients. ARDS
was defined by the Berlin criteria. The cohort was divided into
two groups based on corticosteroid administration. The decision
to administer corticosteroids was made by the treating clinician;
some clinicians were routinely using steroid early in the course
after excluding coinfection with other virus or bacterial infection
and others were not.

The primary outcome variable was ventilator-free days at
day 28. This is a composite outcome that aggregates length of
mechanical ventilation and survival. Patients who remain on
mechanical ventilation longer than 28 days or who die while on
mechanical ventilation are given zero free days. Secondary out-
come variable was ICU-free days at day 30 and hospital length
of stay at day 30. To validate the association between the main
covariable (steroids administration) associated with the outcome
measures, we determined baseline similarity in terms of chronic
disease (Charlson comorbidity index) and acute disease burden
(Acute Physiology and Chronic Health Evaluation II, Sequential
Organ Failure Assessment, and Simplified Acute Physiology Score
IT) between the groups. Minitab statistical software was used for
analysis. Continuous variables were expressed as mean, median,
and interquartile range (interquartile range [IQR], 25-75th per-
centile). For normally distributed data-independent sample ¢
tests were used to assess statistical significance (two-tailed alpha
0f 0.05). For data not demonstrating normality, including the pri-
mary outcome variable, statistical significance was assessed using
Mann-Whitney U nonparametric test. Categorical variables are
expressed as numbers and percentages and statistical significance
assessed using Pearson chi-square test or Fisher exact test when
expected values are less than five.

We analyzed 61 mechanically ventilated patients with SARS-
CoV-2-related ARDS. Study cohort had mean age of 60.2 years
and were predominantly male (66%); Caucasians (28%) and
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TABLE 1. Comparison of Baseline Characteristics and Outcomes Between Corticosteroid

Versus Noncorticosteroid Groups

Variables

Corticosteroid, n = 38

Noncorticosteroid, n = 23

Sex, n (%)
Male
Female
Age, yr
Mean, median (IQR)
Ethnicities, n (%)
White
Black
Hispanic
Asian
Other
Charlson score, mean, median (IQR)

Severity indexes, mean, median (IQR)

Acute Physiologic Assessment and Chronic Health Evaluation Il

Simplified Acute Physiology Score I
Sequential Organ Failure Assessment
Inflammatory markers, mean, median (IQR)

Ferritin (ng/mL)
C-reactive protein (mg/L)
p-dimer (mg/L fibrinogen equivalent units)
Procalcitonin (ng/mL)
Lactate (mmol/L)
Fibrinogen
Respiratory variables, mean, median (IQR)
Pao,/Fio, ratio
Static compliance
Plateau pressure
Treatment, n (%)
Hydroxychloroquine
Antibiotics
Antiviral
Interleukin-6 antagonist
Convalescent plasma
Primary outcome, mean, median (IQR)
28-d ventilator-free day
Secondary outcome, mean, median (IQR)
30-d ICU-free day
30-d hospital-free day

28 (74)
10 (26)

57.9, 57 (48-68)

9 (24)
9 (24)
11 (29)
12
8(21)
28,2 (1-3)

232,225 (18-27)
56.1,53 (47-61)
88,8 (7-10)

1,081, 1,043 (429-1,682)
199, 201.8 (91-266)
12.6,4.7 (1.7-17.5)
860, 1.4 (0.6-4.9)
1.3,1.2(09-1.6)
608.9, 645 (437-759)

161.8, 151 (983-195)
36.1,36.2 (27-42)
21.8,21 (17-25)

33(87)
38 (100)
1(3)

2 (5)
17 (45)

10.2, 7 (0-22.25)

9.5, 1.6 (0-23)
5.6,0(0-12)

12 (52) 0.10
11 (48)

64.1, 64 (56-73) 0.10
8(35) 061
3(13)

6 (26)
2(9)
4(17)

3.9, 3(2-4) 051
240,22 (18-31) 0.65
61.2, 58 (63-70) 0.12

95,9 (7-12) 0.40

808, 680 (378-1,102) 0.18
162.1, 156 (45-256) 021
34.0,19.4 (2.0-57.7) 0.03
29 0.7 (0.3-2.4) 0.13
15, 1.3 (1.0-1.7) 023
4843, 479 (373-656) 0.02
155.1, 135 (93-210) 0.75
45.7, 40 (27.1-50.3) 0.25
20.2, 21 (18-23) 0.30
20 (87) 0.99

23 (100) > 0.99

0(0) > 099

0 (0) > 0.99

5 (22) 0.07

47,0 (0-11) 0.01

6.7,0 (0-18) 0.17

1.6, 0 (0-0) 0.07

IQR = interquartile range.

2Student t test for normally distributed data; Mann-Whitney U test for non-normally distributed data; and Pearson y? test for categorical data or Fisher exact test if

expected values < 5.
Boldface values indicate significant p value.
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in patients with SARS-CoV-2-related ARDS who
received methylprednisolone as compared with
who did not (23/50 [46%] vs 21/34 [62%]; p = 0.03).
Patient who received methylprednisolone were
sicker, despite of this baseline difference, there was
significant mortality benefit.

In a retrospective analysis from Wuhan focused
on critically ill patients with SARS-CoV-2, Yang et
al (2) reported higher use of corticosteroids among
survivors (14/20; 70%) as compared with nonsur-
vivors (16/32; 50%). Another retrospective study
from Wuhan, among hospitalized patients with
SARS-CoV-2 infection, there was less common use
of corticosteroids among survivors (31/137; 31%)
as compared with nonsurvivors (26/52; 48%) (9).
However, these studies were not designed to ana-
lyze the effect of corticosteroids on specific clinical
outcomes.
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Our analysis has several limitations. First, this is
a retrospective observational study that inferentially

Figure 1. Dot plot showing the 28-d ventilator-free days between corticosteroid and
noncorticosteroid group. Each circle indicates individual subjects. To the right, the box plot
central rectangle spans the first quartile to the third quartile (interquartile range [IQR]), and
the horizontal line within the rectangle marks the median (the median in the no corticosteroid
group is at O coinciding with the 25th percentile). The square symbol marks the mean. The
“whiskers" above and below the box are drawn to the furthest point within 1.5 x IQR from the

box (the nonoutlier range).

Hispanics (28%) were the predominant ethnicity in the cohort.
Corticosteroids were administered in 38 patients. Most com-
mon corticosteroid used was dexamethasone 36 of 38 (95%) fol-
lowed by methylprednisolone two of 38 (5%). Average cumulative
dose of dexamethasone and methylprednisolone was 143 mg and
120 mg, respectively, and mean duration was 9.2 days. There was
no significant difference in baseline characteristics, severity score,
and treatment received between corticosteroid group and noncor-
ticosteroid group (Table 1).

Patient in corticosteroid group as compared with noncorti-
costeroid group had higher mean 28 ventilation-free days (10.2;
median, 7 [IQR, 0-22.3] vs 4.7; median, 0 [IQR, 0-11]; p = 0.01;
Mann-Whitney U test) (Table 1 and Fig. 1). There was no signifi-
cant difference noted in secondary outcomes (30-d hospital-free
days or 30-d ICU-free days).

In this analysis of 61 mechanically ventilated SARS-CoV-2-
related ARDS patients, we found that corticosteroid use was sig-
nificantly associated with higher ventilator-free days at day 28;
however, no significant difference was noted in hospital-free days
at day 30, and in ICU-free days at day 30. To our knowledge, this
is the first report that evaluated the use of corticosteroids in coro-
navirus disease 2019 (COVID-19) patients requiring mechanical
ventilation due to ARDS.

Previously published studies drew conclusion on corticoste-
roids from a diverse COVID population with different diseases
burdens. There is only one study to date, reporting the effect of
corticosteroids on outcome in patients with SARS-CoV-2-related
ARDS. In this study, Wu et al (8) reported improved survival
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evaluate corticosteroids-related outcomes. Although
the decision to administer corticosteroid was based
on clinician preference, there was no predefined
criteria to make patients eligible for that treatment.
However, there was no significant difference observed
in baseline characteristics and severity score in both
groups, which indicates that the selection is unlikely
to be biased by clinical factors. Second, this is a single center expe-
rience with relatively small sample size, which was not powered to
determine mortality as a main outcome. Third, this analysis was
only limited to the mechanically ventilated SARS-CoV-2-related
ARDS patients, and therefore our findings cannot be generalized
to all SARS-CoV-2 patients.

In summary, our analysis showed that the corticosteroids
administration was associated with significant improvement in
ventilator-free days at day 28, but no significant improvement in
hospital- and ICU-free days at day 30 in mechanically ventilated
SARS-CoV-2-related ARDS.
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