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To the Editor:

More than a year after the onset of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic, treating patients with coronavirus disease 2019 (COVID-19) remains a challenge. In contrast to
the rapid development of effective vaccines against SARS-CoV-2, the development of specific and
effective therapeutics against COVID-19 remains largely unresolved.

In addition to standard intensive care, including oxygen therapy and organ support when required, the use
of systemic corticosteroids was found to have a positive effect in randomised trials. However, data
regarding treatment of elderly COVID-19 patients are scarce.

Importantly, treatment with corticosteroids has well documented deleterious effects [1]: While the
immunosuppressive effect in patients with COVID-19 is presumably responsible for the desired therapeutic
effect, it may also render the patients more prone to secondary bacterial infections and potentially decrease
viral clearance [2]. Corticosteroid therapy is also associated with hyperglycaemia, has catabolic effects and
is associated with neuropathy. This could potentially affect the risk—benefit balance, especially in
vulnerable patient groups, such as elderly, frail patients.

The aim of this secondary analysis was to investigate the effects of corticosteroid therapy in an
international observational prospective study of critically ill elderly patients with COVID-19.

The COVIP study (“Corona Virus disease (COVID19) in Very Elderly Intensive care Patients (VIPs)”;
NCT04321265) included patients aged 70 years or older with proven COVID-19 and admitted to an
intensive care unit (ICU) [3]. 30-day mortality was defined as the primary endpoint. The study was
conducted by the Very old Intensive care Patient (VIP) network [4] across 207 ICUs in 35 countries. Data
were collected through an electronic case report form. A prospective study design was chosen to achieve
high-quality data. Informed consent was taken if not waived by the local ethical committee.

Two multi-level logistic regression models were utilised: the first model used the hospital unit as random
effect and the steroid use as fixed effect; the second model was a multi-variable model adjusting for “The
Sequential Organ Failure Assessment” (SOFA) score and frailty as assessed by the Clinical Frailty Scale.
Sensitivity analyses complemented the analysis.

In total, 3082 patients were included in the COVIP study; 2115 patients received corticosteroids, and 967
patients received none. Median age was 75 (interquartile range (IQR) 72—79) years in both groups. With a
median SOFA score of 5 (IQR 3-8), there was no difference between the two groups.

30-day mortality was 53% in the group treated with corticosteroids and 42% in the no-corticosteroid group
(p<0.001).

The univariate 30-day mortality rates were higher in patients receiving corticosteroids (53 versus 42%;
aOR 1.16, 95%CI 1.28-2.02; p<0.001). This association of corticosteroid use was even more pronounced
after 3 months (69% versus 49%; p<0.001; figure 1a). In addition, we found that corticosteroids remained
associated with increased odds of 30-day mortality after multivariable adjustment (aOR 1.60, 95% CI
1.26-2.04; <0.001). Further sensitivity analyses consistently confirmed the finding in subgroups stratifying
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FIGURE 1 a) Plot of the Kaplan-Meier estimator illustrating survival probability up to 90 days after admission to the intensive care unit for patients
with and without corticosteroid treatment. Log-rank-test: p<0.001. b) Sensitivity analyses stratifying 30-day mortality in subgroups for
patient-specific characteristics and management strategies using multi-level logistic regression models. We depicted adjusted odds ratios from the
model with the hospital unit as random effect and steroid use as fixed effect. CFS: Clinical Frailty Scale; NIV: noninvasive ventilation.

for age (<80/>80 years), frailty (fit/vulnerable/frail), mechanical ventilation (yes/no), noninvasive
ventilation (yes/no), sex (female/male), symptom onset (<7 days/>7 days), and vasopressor therapy (yes/no)
(figure 1b). Furthermore, in sensitivity analyses evaluating patients in the first surge (March-May, aOR
1.38, 95% CI 1.05-1.82; p=0.02; n=1448) and the second surge (September—December, aOR 2.09, 95% CI
1.04-4.21; p=0.04; n=1414) the finding was sustained.

In this prospective study of more than 3000 critically ill COVID-19 patients aged 70 years and older, we
have found an independent association of steroid use with increased mortality.

These results question the routine use of corticosteroid treatment in elderly COVID-19 patients. While the
immunosuppressive effect of steroids is undisputed and desirable in the context of severe COVID-19
treatment, the adverse effects of steroid treatment in elderly patients may outweigh the potential benefits.

This is the largest prospective analysis of critically ill elderly patients in relation to corticosteroid use to
treat severe COVID-19 disease. Corticosteroid therapy has been established as standard of care in all ICU
patients. However, even landmark randomised controlled trials do not support this with evidence in elderly
patients. The RECOVERY study [5] showed no effect of corticosteroids in their subgroup of patients
>70 years. Of note, only 169 patients in this group were on mechanical ventilation. The CoDEX study
found no effect on mortality after 28 days, but no data was supplied specifically looking at patients above
70 years old [6]. Thus, both studies included far fewer patients than our current analysis. It is important to
note that our data does not question the corticosteroid strategy in younger COVID-19 patients. It just
emphasises that the decision to use corticosteroids needs to be individually tailored, first and foremost
according to age, but also with regards to comorbidities and other factors [7].

Our analysis has limitations: First, this is a secondary analysis of a prospective study. Second, our study is
not randomised and, despite multivariable adjustment, it is likely that unknown confounding factors may
have contributed to our findings. Third, we have no detailed information about dosage and duration of
corticosteroid treatment.

In conclusion, in this prospective observational study we found a higher 30-day mortality in critically ill
elderly COVID-19 patients who received steroids as part of their treatment.
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