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Association between corticosteroid treatment termination during invasive mechanical ventilation and
28-day mortality in severe COVID-19 patients, a retrospective cohort study

Takefumi Tsunemitsu', Takao Suzuki', Masaru Matsumoto'
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Aims: To investigate the association between corticosteroid treatment termination during invasive mechanical ventilation
and 28-day mortality in severe COVID-19 patients.

Methods: The study was a single-center, retrospective cohort study of COVID-19 patients undergoing invasive
mechanical ventilation on their scheduled corticosteroid termination day between March 1, 2020, and June 30, 2021. The
scheduled corticosteroid termination day was scheduled 10 days after initiation of dexamethasone 6mg orally or 6.6mg
intravenously. Patients who terminated corticosteroids during the ventilatory period and did not receive corticosteroids
thereafter were defined as the termination group, whereas patients who continued to receive corticosteroids in some form
after the scheduled corticosteroid termination day were defined as the continuation group. The primary endpoint was
28-day mortality, and the difference was evaluated using the log-rank test.

Results: The 28-day mortality was found to be 61% (14 of 23 patients) in the termination group, which was significantly
higher than the 28-day mortality of 22% (5 of 23 patients) in the continuation group (Hazard Ratio: 3.82, 95% CI:
1.37-10.68; p=0.005).

Conclusions: In severe COVID-19 patients, corticosteroid termination during invasive ventilation is associated with an
increased 28-day mortality.

(JJAAM. 2022; 33: 121-7)
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113 received invasive
mechanical ventilation

67 excluded
13 not administrated dexamethasone
3 died before the scheduled corticosteroid termination day
42 terminated ventilation before the scheduled
corticosteroid termination day
6 not started ventilation by the scheduled corticosteroid
termination day
3 with treatment limitations on the scheduled
corticosteroid termination day

4

h 4

46 analyzed
v
23 terminated 23 continued
corticosteroids corticosteroids
Fig. 1. Patient flow diagram.
Table 1. Baseline characteristics of the study patients.
Termination group (n=23) Continuation group (n=23) p value

Age, median (IQR) 70 (64-76) 66 (63-73) 0.52
Man, n (%) 18 (78) 17 (74) 1.00
BMI, median (IQR) 23.9 (22.7-26.1) 26.9 (24.7-29.1) 0.03
P/F ratio on intubation day, median (IQR) 142 (133-149) 130 (104-152) 0.16
SOFA score on intubation day, median (IQR) 3.0 (3.0-7.0) 4.0 (3.04.5) 0.94
LDH on intubation day, median (IQR), U/L 529 (452-710) 508 (410-636) 0.33
CRP on intubation day, median (IQR), mg/dL 6.7 (4.0-12.4) 8.9 (5.2-11.4) 0.54
Comorbidity, n (%)

Hypertension 11 (48) 14 (61) 0.55

Diabetes 4 (17) 9 (39) 0.19

Chronic pulmonary disease 4 (17) 14) 0.35

Chronic heart failure 14) 0 (0) 1.00

Chronic renal failure 5(22) 4(17) 1.00
Charlson Comorbidity Index, median (IQR) 0(0-1) 0 (0-1) 0.35
P/F ratio on the scheduled corticosteroid termination day, median (IQR) 154 (137-177) 153 (129-182) 1.00
SOFA score on the scheduled corticosteroid termination day, median (IQR) 7.0 (5.0-10.5) 6.0 (5.5-8.0) 0.59
LDH on the scheduled corticosteroid termination day, median (IQR), U/L 476 (357-541) 411 (383-513) 0.60
CRP on the scheduled corticosteroid termination day, median (IQR), mg/dL 7.3 (4.6-16.3) 8.1 (5.3-15.6) 0.78
Days from COVID-19 onset to corticosteroid administration, median (IQR) 7 (5-8) 6 (4-7) 0.31
Days from COVID-19 onset to intubation, median (IQR) 11 (9-12) 11 (9-13) 0.58
Timing of admission to ICU, n (%) 0.23

March 2020-June 2020 0(0) 0 (0)

July 2020-Octorber 2020 4(17) 1 (4)

November 2020-February 2021 10 (43) 8 (35)

March 2021-June 2021 9 (39) 14 (61)

IQR: interquartile range, BMI: body mass index, P/F: arterial oxygen partial pressure/fractional inspired oxygen, SOFA: sequential
organ failure assessment, LDH: lactate dehydrogenase, CRP: C-reactive protein
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Table 2. Details of corticosteroids therapy and other treatments.

Termination group (n=23)  Continuation group (n=23) p value

Corticosteroids
Duration of corticosteriods, median (IQR) 10 (10-11) 25 (20-52) <0.01
Corticosteroids administration methods following dexamethasone
6.6mg/day, n (%)
Prednisolone 1mg/kg/day, gradually decreased NA 11 (48)
Corticosteroid pulse therapy + prednisolone 1mg/kg/day, gradually NA 8 (35)
decreased *
Dexamethasone 6.6mg/day, gradually decreased NA 209
Dexamethasone 6.6mg/day NA 1(4)
Prednisolone 0.3mg/kg/day, gradually decreased NA 1(4)
Antivirus drug
Favipiravir, n (%) 12 (52) 8 (35) 0.37
Days from COVID-19 onset to Favipiravir administration, median (IQR) 7 (5-8) 4 (4-7) 0.19
Remdesivir, n (%) 18 (78) 17 (74) 1.00
Days from COVID-19 onset to Remdesivir administration, median (IQR) 9 (8-11) 9 (7-11) 0.70
Respiratory therapy
Neuromuscular blockade, n (%) 15 (65) 13 (57) 0.76
Prone positioning therapy, n (%) 5(22) 9(39) 0.34
Max PEEP, median (IQR), cmH20 15.0 (14.0-17.5) 17.0 (16.0-18.0) 0.07
Other therapy, n (%)
Tocilizumab 0 (0) 209) 0.49
Baricitinib 0(0) 14) 1.00
Renal replacement therapy 5(22) 4 (17) 1.00
Vasoactive therapy 21 (91) 19 (83) 0.67
Administration of antibiotics 23 (100) 23 (100) NA

IQR: interquartile range, PEEP: positive end-expiratory pressure, NA: not applicable
* The definition of corticosteroid pulse therapy was 250-1,000mg of methylprednisolone for 3—5 days.
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A Survival curve over 28 days
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Fig. 2. Kaplan—Meier survival curves for 28-day mortality and in-hospital mortality in severe COVID-19 patients

(termination vs. continuation group).

Panel A shows the survival curve over 28 days. Panel B shows the survival curve over hospital stay.
HR: hazard ratio, CI: confidence interval, ICU: intensive care unit, TG: termination group, CG: continuation group
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