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1. Introduction
There is a strong link between limiting life-sustaining treatments
(LST) and short-term outcomes, as is illustrated in a recent publication
in this journal from Germany [1].
Once a patient has been admitted to the intensive care unit (ICU),
limitation of LST is frequently discussed and applied. In the current pandemic, such information is of particular importance given the ongoing
discussions in many countries about triage of (elderly) COVID-19
patients [2].
In this short communication we present data on the impact of limitation of LST on the outcome of elderly COVID-19 patients in Europe.

2. Methods
During the present COVID-19 pandemic we conducted a prospective
multicentre observational study in elderly patients (≥70 years) with
COVID-19 who were admitted to ICUs in Europe (ClinicalTrials.gov ID:
NCT04321265) [3]. The main aim was to analyse the ICU, 30-day and
90-day mortality rates. We also recorded limitation of LST during the
ICU stay, either as withholding or withdrawal of active treatment. No
common deﬁnition of limitation of LST was applied as each ICU followed
Abbreviations: LST, life sustaining therapy; OR, Odds ratio; VIP, Very old Intensive care
Patients studies; PCR, polymerase chain reaction; CFS, Clinical Frailty Scale; SOFA,
Sequantial Organ Failure Assessment.
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national guidelines. Patients were included in the study if they had a
PCR-veriﬁed SARS-CoV-2 infection and if their age was ≥70 years. A
pre-deﬁned list of variables was collected at admission: comorbidities, frailty using the Clinical Frailty Scale (CFS) organ dysfunction (SOFA score) and medication [4]. We also collected information
on usual ICU procedures such as mode of ventilation, cardiovascular
and renal support. Patients with complete data on treatment limitations, frailty and 30-day survival were included in this study.
3. Results
The study included 1266 patients with a mean age of 75 years, from
138 ICUs in 28 countries, admitted between 19th March and 26th May
2020. Table 1 shows data subdivided into two subgroups according to
the presence or absence of limitation of LST during the ICU admission.
Patients with limitation of LST were older, with a higher SOFA score
and were more often frail (CFS of 4 or more). The overall 30-day mortality for the entire patient cohort was 43%. The number of patients, where
limitation of LST was applied, was 466 (37%), most frequently due to
withholding LST. The 30-day mortality of elderly patients with limitation of LST was 79%, where as the mortality of patients without such
limitations was 23%. The cumulative number of deaths until day 90 in
each group is shown in Fig. 1 as unadjusted Kaplan Meier survival
curves.
4. Discussion
In this large international study, we found that the crude mortality in
elderly patients with covid-19 is hugely inﬂuenced by the application of
limitation of LST. This is not unexpected, and while several confounding
factors are undoubtedly at play, the bottom line is that applying limitations on LST is strongly associated with outcome. Hence, the absence of
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patients where the main objective is outcome. Without such data it is
difﬁcult to assess the association of any other ICU variable or treatment
modality in relation to short term outcomes. Both our data and the
study by Bruno et al. [1] in this journal are a reminder of this.

Table 1
Data on patients with (LST+) and without (LST-). Data given as median and IQR or %.
Group

LST+

LST-

N
Age (year)
ICU LOS (days)
SOFA score
Frailty (CFS ≥4)1
Diabetes
Pulmonary Disease
Chronic heart failure
Hypertension
Mortality 30d2
Mortality 90d3

466 (37%)
76 (73–80)
11 (4.8–21.2)
6 (3–8)
61%
160 (25%)
114 (24%)
78 (17%)
304 (85%)
79%
86%

800 (64%)
74 (72–77)
11.3 (5–22.9)
5 (3–8)
39%
294 (37%)
186 (23%)
117 (15%)
464 (58%)
23%
32%

1,2,3
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Fig. 1. Kaplan Meyer survival curves: Patients with limitation of LST (LST+, bottom curve)
and no limitation (LST-, upper curve).
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5. Conclusion
Limitation of LST was frequently found in this large European population of critically ill elderly COVID-19 patients and was strongly linked
with mortality. We therefore would encourage the research community
to reveal the use of limitation of LST in all cohort studies of critically ill
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