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Abstract 

Purpose:  The number of patients ≥ 80 years admitted into critical care is increasing. Coronavirus disease 2019 
(COVID-19) added another challenge for clinical decisions for both admission and limitation of life-sustaining treat-
ments (LLST). We aimed to compare the characteristics and mortality of very old critically ill patients with or without 
COVID-19 with a focus on LLST.

Methods:  Patients 80 years or older with acute respiratory failure were recruited from the VIP2 and COVIP stud-
ies. Baseline patient characteristics, interventions in intensive care unit (ICU) and outcomes (30-day survival) were 
recorded. COVID patients were matched to non-COVID patients based on the following factors: age (± 2 years), 
Sequential Organ Failure Assessment (SOFA) score (± 2 points), clinical frailty scale (± 1 point), gender and region on 
a 1:2 ratio. Specific ICU procedures and LLST were compared between the cohorts by means of cumulative incidence 
curves taking into account the competing risk of discharge and death.

Results:  693 COVID patients were compared to 1393 non-COVID patients. COVID patients were younger, less frail, 
less severely ill with lower SOFA score, but were treated more often with invasive mechanical ventilation (MV) and 
had a lower 30-day survival. 404 COVID patients could be matched to 666 non-COVID patients. For COVID patients, 
withholding and withdrawing of LST were more frequent than for non-COVID and the 30-day survival was almost half 
compared to non-COVID patients.
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Introduction

An ageing population leads to more old patients being 
admitted to intensive care units (ICU) worldwide [1]. 
Patients ≥ 80  years account for around 20% of all admis-
sions to ICUs and this is projected to increase sharply in 
the next three decades [2]. This change in ICU patients’ 
characteristics will require substantial resources, while 
many countries even today are facing a shortage of ICU 
beds [3–5]. The general challenge coping with old patients 
is even more acute during periods of surge, such as with 
the ongoing coronavirus disease 2019 (COVID-19) pan-
demic. Previous studies have identified an increased mor-
tality among patients aged 80 years or older [6] and recent 
studies on COVID-19 patients have confirmed the poor 
prognosis of critically ill patients in this age group [7]. Dur-
ing the COVID-19 pandemic, the old COVID-19 patients 
may not only have been “selected” prior to admission, but 
also earlier and more frequent decisions to limit life-sus-
taining treatment (LLST) during the ICU stay may have 
been made[8]. Specific tools, such as the Clinical Frailty 
Scale (CFS) [9, 10], together with severity assessment using 
the Sequential Organ Failure Assessment (SOFA) score are 
commonly used, to help the decision-making process [11].

We have combined data from two prospective interna-
tional studies including patients over 80  years [12]. The 
first, VIP2 included patients prior to the pandemic (non-
COVID patients) [12], while the COVIP study included 
COVID-19 patients exclusively (COVID group) [13]. 
The aim of the study was to test the assumption that old 
patients prior to and during the pandemic received equal 
treatment and had similar outcomes.

Methods
Study participants and data collection
Participants included in this analysis were enrolled to 
one of two prospective observational studies of very old 
intensive care patients (VIP2 and COVIP) [13, 14]. Par-
ticipating critical care units recruited consecutive admis-
sions of patients over 80 years during a 6-month period 
in 2018–19 (VIP 2) for non-COVID patients and patients 
over 70  years with proven SARS-CoV-2 infection from 
March 2020 to January 2021 (COVIP). The studies were 
registered at clinicaltrials.gov (VIP2: NCT0337069; 
COVIP: NCT04321265). The European Society of Inten-
sive Care Medicine (ESICM) endorsed both studies.

The distribution of participating ICUs and the patients 
included in each country are presented in supplemental 
material 2. National coordinators were responsible for 
the recruitment of ICUs, coordinated national and local 
ethical permissions, and supervised patient recruitment 
at the national level. Ethical approval was mandatory for 
the study participation in each country. Due to the diver-
sity of ethical consent procedures, some countries could 
recruit patients without informed consent, while others 
had to collect it at admission.

Patients were followed up until death or up to 30 days 
after ICU admission. A website was set up to facilitate 
dissemination of information about the two studies and 
to allow for data entry using an electronic case report 
form (eCRF).

Study population
Among patients in the VIP2, we selected patients admit-
ted to the ICU for respiratory failure with or without 
circulatory failure. These two predefined subgroups 
accounted for 1393 out of the 3920 patients recruited 
(35%). In the COVIP study, all patients had proven SARS-
CoV-2 infection and were 70 years of age or older. In that 
study only patients 80  years and over were included in 
the present analysis, representing 693 patients out of a 
total of 3289 patients (21%).

Pre-ICU triage was not recorded. To avoid duplica-
tion caused by the transfer of a patient from one ICU to 
another, each patient could only be entered once into the 
database regardless of readmission, transfer or other rea-
son. This resulted in a single eCRF per patient. The refer-
ence date was day 1 of the first admission to an ICU. All 
consecutive dates were numbered sequentially from the 
admission date.

Data collection
Centres collected the data online using a eCRF. The 
SOFA score on admission was calculated either manually 

Conclusion:  Very old COVID patients have a different trajectory than non-COVID patients. Whether this finding is due 
to a decision policy with more active treatment limitation or to an inherent higher risk of death due to COVID-19 is 
unclear.

Keywords:  Old patients, COVID, Intensive care, Treatment limitation, Mortality

Take‑home message 

Very old COVID-19 patients have different characteristics and 
1-month survival than non-COVID patients. Increased limitation of 
life-sustaining treatments might contribute to the reduced survival 
in COVID-19 patients.
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or using an online calculator in the eCRF as described 
previously [15]. The electronic case record form and 
database ran on a secure server composed and stored at 
Aarhus University, Aarhus, Denmark.

The frailty level prior to the acute illness and hospi-
tal admission was assessed using the CFS version 1.0 
[15, 16]. The CFS defines nine classes from very fit to 
terminally ill (1–9). The required information could be 
obtained from either the patient, the caregiver/family, or 
hospital records. We used the English version or native 
language of the CFS. Patients were classified as fit (CFS 
of 1–3), vulnerable (CFS 4) and frail (CFS of 5 or higher). 
We found a very high inter-rater agreement (weighted 
kappa 0.86), in a study including 1923 pairs of assessors 
from the VIP-2 study [17].

Type and duration of organ support were also docu-
mented. This included for respiratory support: invasive 
mechanical ventilation (MV) and non-invasive ventila-
tion (NIV). High flow nasal oxygen was not considered as 
NIV. For circulatory support, this included use of vasoac-
tive drugs and for renal support continuous or intermit-
tent renal replacement therapy (RRT).

Outcome measurement
The primary endpoint was the survival-status assessed 
at 30 days after ICU admission. Data could be retrieved 
either directly, from the hospital administration system 
or collected using active follow-up by telephone.

LLST such as withholding or withdrawing life-support-
ing treatments was documented based on international 
recommendations and national guidelines [18]. We docu-
mented the delay between ICU admission and LLST and 
the delay between LLST and death.

Role of the funding source
The COVIP study was supported by a grant from Fon-
dation Assistance Publique-Hôpitaux de Paris pour la 
recherche in France. In Norway, the study was supported 
by a grant from the Health Region West. In addition, the 
study was funded by a grant from the European Open 
Science Cloud (EOSC) by the European Commission. No 
further specific funding was received.

Statistical analysis
No formal sample size calculation prior to these two 
purely observational studies was performed. The analysis 
plan was finalised prior to any analysis.

Patients’ baseline characteristics were summarised 
by frequencies and percentages for categorical vari-
ables and medians and interquartile ranges (IQRs) for 
continuous variables. Comparisons of COVID and 
non-COVID patients’ characteristics were performed 

using the Wilcoxon test for continuous variables and 
the χ2 or Fisher exact test for categorical variables as 
appropriate.

The crude overall survival up to 30  days after ICU 
admission was estimated by the Kaplan–Meier method 
and compared between COVID and non-COVID 
patients using a log-rank test.

The incidence of organ support and treatment limita-
tions were estimated using cumulative incidence analysis 
considering ICU death and ICU discharge as competing 
risks. Comparisons between COVID and non-COVID 
patients were performed using Gray’s test.

Patients’ characteristics were different in COVID and 
non-COVID patients. To compare survival and incidence 
of organ support adjusting for patients’ characteristics, 
COVID patients were  matched  to non-COVID-selected 
patients based on the following factors: age (± 2  years), 
sofa (± 2 points), clinical frailty scale (± 1 point), gender 
and region on a 1:2 ratio.

Pairs were identified as correlated groups of data with 
pair identifier marked as cluster in the analysis. Robust 
sandwich estimators were used to estimate the variance–
covariance matrix of the regression coefficient estimates 
accounting for clustering of patients with pair.

To confirm the results, we assessed the impact of 
COVID-19 on outcome using propensity score analysis. 
The same variables used for the matching procedure were 
used to build the score (namely, age, SOFA, CFS, gender 
and region). Generalised boosted regression were used 
to estimate the propensity score and cases were then 
weighted to estimate the average “COVID” effect. The 
analysis used the twang package in R.

A multivariate Cox model regression model also quan-
tified independent effect of COVID-19 and other covari-
ates on 30-day survival. This analysis was first performed 
on the whole sample including COVID and non-COVID 
patients and repeated separately in the two cohorts.

Two subgroup analyses were performed to compare 
survival of COVID and non-COVID patients, respec-
tively, in patients receiving respiratory support (either 
NIV or invasive MV) and in patients without treatment 
limitation. In these two subgroups, COVID patients were 
matched to non-COVID patients based on the same 
matching criteria and using the same ratio.

All p values were two-sided, and p < 0.05 was consid-
ered statistically significant. Statistical analyses were per-
formed with R 3.2.3 software packages.

Results
A total of 2086 ICU patients ≥ 80  years were included, 
1393 from the VIP2 study and 693 from the COVIP 
study. Most patients were included from countries 
located in northern Europe, Israel and USA (Supplement 
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2). The number of patients included in northern Europe, 
Israel and USA was 78.8% in the non-COVID cohort and 
64.9% in the COVID cohort (p < 0.001). In the matched 
paired analysis, 666 non-COVID patients from the VIP2 
study were matched to 404 COVID patients from the 
COVIP study.

Table  1 shows the characteristics of the participants 
enrolled in both cohorts.

COVID compared to non-COVID patients were more 
frequently male, younger, less frail, and less acutely ill 
according to SOFA score. They also were more likely 
to be treated with invasive mechanical ventilation, but 
received less NIV. There was no difference in the use of 
vasoactive drugs or renal replacement therapy (RRT). 
Cumulative incidences of organ support are reported 
in supplemental material 3. The ICU length of stay was 
longer in COVID compared to non-COVID patients in 
survivors as well as in non-survivors.

Overall survival was lower among COVID patients 
(Table  2) (Fig.  1a). At 1  month, survival was only 38% 
in COVID patients compared with 57% in non-COVID 

patients. Decisions to limit LST were more frequent 
among COVID patients (Table  2) (Fig.  2a). The time 
between ICU admission and withholding of LST was 
similar in both cohorts, whereas the time between admis-
sion and withdrawing was significantly longer in the 
COVID group.

There were regional differences. In ICUs located in 
south Europe there was less limitation of Life sustain-
ing treatment, more invasive mechanical ventilation and 
less non-invasive mechanical ventilation compared with 
ICUs located in north Europe (SEM5).

404 COVID patients were matched to 666 non-COVID 
patients. 289 COVID patients could not be matched and 
were thus excluded from the analysis. Excluded patients 
were older but with similar 30-day survival (See SEM4). 
The matched paired analysis reduced most of the base-
line differences between the two groups (Table 3).

Matched COVID and non-COVID patients have simi-
lar age, gender, SOFA, CFS, and activity of daily living 
(ADL). Invasive mechanical ventilation was more fre-
quent among COVID patients together with vasoactive 

Table 1  Patients and ICU stay characteristics in both cohorts

ADL Activity of daily living, CFS clinical frailty scale, NIV non invasive mechanical ventilation, LOS length of stay, LST life sustaining therapy

COVID patients Non-COVID patients p-value
(n = 693) (n = 1393)

Age

 Med (range) (IQR) 82 (80–96) (81–85) 83 (80–99) (81–87) < 0.0001

Gender

 Male 456 (65.8%) 742 (53.3%) < 0.0001

 Female 237 (34.2%) 651 (46.7%)

Frailty

 Fit (CFS 1–3) 285 (47.2%) 438 (31.6%) < 0.0001

 Vulnerable (CFS 4) 104 (17.2%) 314 (22.6%)

 Frail (CFS 5–8) 215 (35.6%) 636 (45.8%)

Sofa

 Med (range) (IQR) 5 (0–17) (3–8) 6 (0–18) (4–9) < 0.0001

ADL (Katz)

 Med (range) (IQR) 6 (0–6) (4–6) 6 (0–6) (4–6) 0.062

Mechanical ventilation

 Yes 404 (58.7%) 724 (52.1%) 0.005

NIV

 Yes 215 (31.5%) 616 (44.4%) < 0.0001

Vasoactive drugs

 Yes 392 (57.6%) 751 (54%) 0.13

Renal replacement therapy

 Yes 70 (10.2%) 148 (10.7%) 0.81

ICU LOS in alive patients

 Med (range) (IQR) 7 (0.08–85) (3.79–14) 4.65 (0.04–120) (2.11–9.01) < 0.0001

ICU LOS in dead patients

 Med (range) (IQR) 7 (0.04–53) (3.04–13.75) 5 (0.04–85.5) (2–10.06) < 0.0002
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drugs, while NIV was more frequent among non-COVID 
patients. The ICU LOS was longer for COVID patients 
in both survivors and non-survivors. Overall survival 
was lower among COVID patients (Table 4) (Fig. 1b). At 
1 month, survival was 39% among COVID patients, while 
it was 66% among non-COVID patients.

LLST was applied very differently: withholding was 
applied in 51.1% vs 25.9% and withdrawing 25.9% vs 
14.1% in COVID and non-COVID patients, respectively 
(Table  4). The cumulative incidence of limitation (with-
holding or withdrawing) 7 days after ICU admission was 
43% in COVID patients and 24% in non-COVID patients 
(Fig. 2b).

The timing of LST was similar in both cohorts but the 
delay between withholding treatment and death was 
longer among COVID patients. In the subgroup analy-
sis of patients without treatment limitation among 392 
COVID patients, 152 could be matched to 230 non-
COVID patients. Survival was also lower in the COVID 
patients (Fig. 3) 62% (95%CI 55–71) at day 30 compared 
to 79% (95%CI 74–85) in non-COVID patients. In the 
subgroup analysis of patients receiving respiratory sup-
port among 374 COVID patients, 195 could be matched 
to 291 non-COVID patients. Survival was still much 
lower in the COVID patients (SEM 5).

The weighted sample built with the propensity score 
method had similar characteristics for COVID and 
non-COVID patients (SEM 6) and the weighted haz-
ard ratio (HR) for 1-month survival in non-COVID vs 

COVID patients was 0.53 (0.46–0.61); p < 0.0001. In the 
matched sample the estimated for 1-month survival in 
non-COVID vs COVID patients was 0.46 (0.34–0.62); 
p < 0.0001. In the multivariate Cox-regression analysis, 
non-COVID patients also had a better 1-month survival 
with an HR of 0.50; 95%CI 0.40–0.62; p > 0.00001 (SEM 
7).

After adjustment for baseline characteristics, whatever 
the statistical method used, we found consistent results 
with lower 30-day survival among COVID patients.

Discussion
In this comparative study, old COVID-19 patients were 
found to have a substantially higher mortality and had 
treatment limitations instituted more frequently com-
pared to similar old non-COVID patients. This differ-
ence was maintained in a matched pair analysis. The 
COVID patients demonstrate different baseline charac-
teristics compared with non-COVID patients suggest-
ing a selection bias on admission. Our COVIP cohort 
includes patients from the first two surges from March 
2020 to January 2021. During this period, the shortage 
of ICU beds prompted drastic actions in many coun-
tries: planned surgical activity was almost stopped 
and ICU capacity was expanded with potential impact 
on quality of care [19, 20]. An unusually high pressure 
on ICU bed availability led several countries to issue 
revised recommendation for ICU admission. Many 
included age as one of the criteria to be considered 

Table 2  Survival and limitation of life sustaining treatments in both cohorts

ADL Activity of daily living, CFS clinical frailty scale, NIV non invasive mechanical ventilation, LOS length of stay, LST life sustaining therapy

COVID patients Non-COVID patients p-value
(n = 693) (n = 1393)

Overall survival (OS)

 At 1 days (range) 97% (96–98) 97% (96–98) < 0.001

 At 3 days (range) 87% (85–90) 89% (87–90)

 At 7 days (range) 72% (69–75) 77% (74–79)

 At 30 days (range) 38% (35–42) 57% (55–60)

Withholding LST

 Yes 267 (39.1%) 456 (33.1%) 0.009

Withdrawing LST

 Yes 136 (19.9%) 212 (15.4%) 0.012

Time admission—withholding

 Med (range) (IQR) 2 (− 6 to 50) (1–6) 1 (− 2 to 80) (1–4) 0.094

Time withholding—death

 Med (range) (IQR) 4 (0–71) (1.5–7) 3 (0–184) (1–7) 0.27

Time admission—withdrawing

 Med (range) (IQR) 7 (1–46) (4–13) 4 (1–54) (2–7) < 0.0001

Time withdrawing—death

 Med (range) (IQR) 0 (0–18) (0–1) 0 (0–165) (0–1) 0.49
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[21–23]. However, in most countries age was not a 
stand-alone factor and chronological age was not con-
sidered a legitimate criterion for triage and was only 
used as part of a combination of risk factors [24]. The 
rationale for this position was sociocultural respect for 
the elderly. International guidelines stated that: “even 

under triage, we must uphold our obligation to care for 
all patients as best as possible under difficult circum-
stances” [25].

Given the pressure on the allocation of scarce ICU 
resources, it is important to analyse the case mix of old 
patients admitted prior to and during the pandemic. We 

Fig. 1  Survival curves. a Unpaired analysis. b Matched paired analysis
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speculate that selection (pre-ICU triage) of old COVID 
patients led to patients admitted being less frail, with a 
higher functional status and a lower disease severity. 
Hence, patients with a better chance of recovery were 
admitted with the aim of maximising the number of lives 

saved. The participating countries were hit differently by 
the initial phases of the pandemic. Some countries, such 
as France, were affected much more than others, such as 
Germany or Norway. A high demand for ICU beds might 
have contributed to more stringent admission criteria.

Fig. 2  Limitation of life sustaining treatments. a Unpaired analysis. b Matched paired analysis
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Table 3  Patients and ICU stay characteristics in the matched analysis
COVID patients Non-COVID patients p-value
(n = 404) (n = 666)

Age

 Median (range) (IQR) 82 (80–95) (81–84) 82 (80–94) (81–84) 0.33

Gender

 Male 286 (70.8%) 484 (72.7%) 0.55

 Female 118 (29.2%) 182 (27.3%)

Frailty

 Fit (CFS 1–3) 209 (51.7%) 360 (54.1%) 0.51

 Vulnerable (CFS 4) 87 (21.5%) 149 (22.4%)

 Frail (CFS 5–8) 108 (26.7%) 157 (23.6%)

Sofa

 Med (range) (IQR) 5 (0–15) (3–8) 5 (0–15) (3–7) 0.66

Katz

 Med (range) (IQR) 6 (0–6) (5–6) 6 (0–6) (5–6) 0.93

Mechanical ventilation

 Yes 225 (56%) 293 (44%) < 0.0002

NIV

 Yes 128 (32.1%) 335 (50.3%) < 0.0001

Vasoactive drugs

 Yes 225 (56.1%) 323 (48.5%) 0.019

Renal replacement therapy

 Yes 36 (9%) 50 (7.5%) 0.46

ICU LOS in alive patients

 Med (range) (IQR) 7 (0.08–54) (3.4–14.0) 4.98 (0.08–100) (2.42–9.7) < 0.0004

ICU LOS in dead patients

 Med (range) (IQR) 7.96 (0.08–53) (3.38–14) 5.92 (0.08–60) (2.08–9.27) < 0.0009

Table 4  Survival and limitation of life sustaining treatments in the matched analysis
COVID patients Non-COVID patients p-value
(n = 404) (n = 666)

Overall survival (OS)

 At 1 days (range) 98% (97–100) 98% (97–99) < 0.001

 At 3 days (range) 88% (85–91) 93% (91–95)

 At 7 days (range) 75% (71–80) 84% (81–87)

 At 30 days (range) 39% (34–44) 66% (62–70)

Withholding LST

 Yes 204 (51.1%) 171 (25.9%) < 0.0001

Withdrawing LST

 Yes 103 (25.9%) 93 (14.1%) < 0.0001

Time admission—withholding

 Med (range) (IQR) 1 (− 6 to 50) (1–6) 1 (− 2 to 45) (1–4) 0.36

Time withholding—death

 Med (range) (IQR) 4 (0–71) (2–8) 4 (0–103) (1–7) 0.35

Time admission—withdrawing

 Med (range) (IQR) 7 (1–46) (4–13) 5 (1–54) (2–7) < 0.0001

Time withdrawing—death

 Med (range) (IQR) 0 (0–18) (0–1) 0 (0–39) (0–1) 0.72
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This hypothesis is supported by data showing a lower 
percentage of frail patients among French COVID 
patients than in other European patients with COVID-
19. The percentage of frail patients in the European 
COVIP study was 20% [14], while it was only 9.1% in 
the French COVID ICU study [26].

Decisions to limit life-sustaining treatment in ICU 
seem to increase in parallel with the pressure to admit 
patients to ICU during the pandemic [27].

In addition to a possible stricter selection, COVID 
patients were more likely to have decisions to limit 
LST put in place. This result is counter intuitive con-
sidering that the COVID patients admitted had a bet-
ter baseline condition. Withholding of treatment in 
COVID patients occurred in 39.1% compared with 
33.1% in non-COVID patients and withdrawal (includ-
ing previous WH decisions) in 19.3% compared with 
15.4% in non-COVID patients. The difference was even 
more pronounced in the matched pair analysis with 
almost twice as many decisions to withhold treatment 
in COVID compared with non-COVID patients. The 
results in the non-COVID patients agree with our pre-
vious study [28] and with other recent international 
studies [29, 30] and are in line with a documented rela-
tion between treatment limitations and pressure on 
intensive care units in elderly patients [27]. We provide 
additional information about the timing of LLST. The 
delay between ICU admission and LLST was similar in 

the two groups. The delay between LLST and death was 
longer among COVID patients compared with non-
COVID patients. This suggests that such difficult deci-
sions were protracted in COVID patients translating 
into longer ICU length of stay.

Changes in end-of-life decision making in ICU over 
time, have been elegantly shown in a study comparing 
two time periods from 22 countries [30]. Significantly 
more treatment limitations occurred in the 2015–2016 
cohort compared with the 1999–2000 cohort. Our results 
together with the results above suggest that we are now 
more likely to limit LST even if regional variability exits 
with less LLST in Eastern and Southern countries [31].

Although an increased use of LLST can explain some 
of the differences in mortality, this is probably not the 
whole explanation. Since COVID patients in general were 
less critically ill at admission and had better scores on 
pre-ICU frailty and ADL, it is also tempting to blame the 
specific pathophysiology of COVID-19, in particular the 
rapidly progressive pulmonary failure. This may explain 
the increased use of MV in this group. In addition, the 
increased ICU LOS indicates different patient trajecto-
ries in old COVID patients [7].

We have not been able to find other published matched 
pair analyses of elderly COVID-19 vs non-COVID 
patients, but there are reports comparing patient out-
comes from influenza-virus to SARS-CoV-2 virus. In 
a study from Germany [32] that compared outcomes in 

Fig. 3  Survival curves in matched subgroup of patients without treatment limitation
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2343 hospitalised COVID-19 patients with 6762 patients 
admitted with influenza, the overall in-hospital mortal-
ity was more than twofold higher in COVID-19 than in 
influenza patients and the need for ICU admission and 
MV was also substantially higher. In a study from Mexico, 
outcomes in acute respiratory distress syndrome (ARDS) 
patients with and without COVID-19 were compared 
[33] and ICU mortality was 3.7 times higher for patients 
with COVID-19-induced ARDS compared to similar 
patients with Influenza A-H1N1. Likewise, the need for 
ICU admission, length of stay in the ICU, and mortality 
were also higher among COVID patients compared with 
Influenza patients in a Finish study [34]. Observations 
like these confirm the high severity of illness of critically 
ill COVID-19 patients and are probably also relevant to 
our findings, although admission status was better.

Decisions to institute LST might have also contrib-
uted to the high mortality of COVID patients [35, 36], 
considering that intensivists would have to work under 
considerable pressure to increase bed availability [27, 
37]. However, in the matched analysis including patients 
without any limitation of LST, the survival was still lower 
among COVID patients suggesting that COVID per 
se carried a higher risk of mortality compared to other 
causes of acute respiratory failure (Fig. 3).

Our study has several strengths. It included more than 
2000 patients from two large prospective international 
cohorts focusing on patients over the age of 80 with an 
admission diagnosis of acute respiratory failure. There 
was no overlap with clear separation between the two 
time periods, which both occurred in the last 4  years. 
We documented the organ support provided, LLST and 
the time when this occurred. We performed a matched 
analysis including sub studies for mechanically ventilated 
patients and patients without any LLST. The contribu-
tion from different countries enables us to generalise the 
results to most ICU populations.

This study has several limitations. Recruitment of 
patients was mainly in European countries. We have no 
detailed information on the type of treatment that was 
withheld or withdrawn. For example, a do-not-resuscitate 
(DNR) order does not necessarily result in certain death, 
whereas a patient denied intubation who requires MV 
is likely to die. We have no long-term follow-up and no 
qualitative outcomes, such as health-related quality of 
life.

It is likely that only the healthiest octogenarians were 
admitted. However, the duration of treatment was lim-
ited by the implementation of limitations in LST. We 
did not study the mortality of patients aged 80 years and 
older admitted to the ICU for non-COVID causes during 
the COVIP inclusion period. As documented in Brazil, 

we cannot exclude there also being a higher mortality for 
non-COVID patients during the COVID-19 period [38]

The respective contribution of LLST and intrinsic 
severity of COVID-19 is hard to disentangle.

Conclusions
We found old COVID patients to be less severely ill and 
less frail than old non-COVID patients at ICU admission, 
suggesting an underlying triage process. In the matched 
paired analysis, decisions to limit LST were almost twice 
as likely in COVID than in non-COVID patients. The 
1-month survival in the COVID patients was almost half 
that of non-COVID patients. Our results suggest that 
COVID-19 patients have a more aggressive disease tra-
jectory leading to a reduced 1-month survival.
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