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A B S T R A C T

Purpose: There are limited data about the outcome of old intensive care (ICU) patients suffering from Covid-19 in
the post-vaccination era. This study distinguishes the pre- and post-acute illness living conditions of ICU sur-
vivors from non-survivors.
Methods: This prospective international multicenter study included 642 old (≥ 70 years) ICU patients, including
data ranging from pre-illness condition to functional 90-days follow-up. The primary endpoint was the difference
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of living conditions of ICU-survivors before ICU admission and 90-days after ICU discharge. Secondary outcomes
were 90-days mortality, and quality of life.
Results: A total of 642 patients were included. Significantly more ICU survivors lived at their own homes without
support before ICU admission than non-survivors (p = 0.016), while more non-survivors resided in nursing
homes (p = 0.016). ICU mortality was 39 %, 30-days and 90 days mortality were 47 %and 55 %. After 90 days,
only 22 % maintained the same living conditions. Surviving patients viewed ICU admission positively after 90
days, while relatives were more uncertain. Quality of life indicated a self-reported average score of 60 (50–75).
Conclusion: Living conditions influence the outcome of critically ill old patients suffering from Covid-19. Only a
minority returned to their initial habitat after ICU survival.
Trial registration number NCT04321265

1. Introduction

Despite mass vaccination campaigns against severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), infections with patients
suffering from the associated coronavirus disease 2019 (COVID-19) are
being continuously observed (1). In this “post-vaccination era”, chro-
nological age is still one of the dominant risk factors for poor outcomes
in older patients suffering from infections despite a sufficient vaccina-
tion tentative (2). Older individuals aged 70 years and above are
particularly vulnerable to severe complications, often necessitating
admission to the intensive care unit (ICU) (3). Mortality rates in this
population account for up to 50 % (4–6). Managing critically ill old
patients with COVID-19 poses challenges to the ICU and healthcare
systems. Thus, understanding additional factors outside age influencing
outcomes, including pre-ICU functional status such as symptoms of
frailty and post-ICU functional outcomes, is paramount for optimizing
management (7). In this context, understanding the pre-ICU conditions
of older patients suffering from acute COVID-19 is crucial for compre-
hending the baseline health status that contributes to the complexity of
their critical illness. Numerous factors might influence the outcome,
ranging from co-existing conditions like frailty (8,9), cardiovascular
diseases (10), diabetes (11), and respiratory conditions to the overall
functional status (12) and cognitive ability (11,13). During ICU treat-
ment, these pre-ICU conditions might influence decisions about with-
holding or withdrawing life-sustaining therapy (14,15), organ support
(16,17), and subsequent outcomes. Beyond the acute phase of intensive
care, the long-term functional outcomes of older COVID-19 patients
post-ICU discharge represent a critical aspect of their overall recovery
(18). There is very little evidence about functional outcomes after ICU
treatment including the quality of life and the individual living condi-
tions that considers different endpoints rather than just survival.
The present study prospective critical care study follows individual

patients through the complete trajectory before, during and after their
intensive care treatment. The primary endpoint was the living condi-
tions as representation of functional status of ICU-survivors before ICU
admission and 90-days after ICU discharge. Secondary outcomes were
quality of life, maintenance of the functional independence, and the
availability of written directives.

2. Methods

2.1. Design and context

This investigation is a component of the COVIP study (COVID-19 in
very old intensive care patients), a multinational, multicenter study
exploring outcomes in COVID-19 patients aged 70 years and above who
required ICU admission (see Supplemental Table 1). The COVIP study
operates under the umbrella of the Very Old Intensive Care Patients
(VIP) initiative, officially endorsed by the European Society of Intensive
Care Medicine (ESICM) (www.vipstudy.org). Registration of the study
was completed on ClinicalTrials.gov under the identifier NCT04321265.
Adhering to the European Union General Data Privacy Regulation
(GDPR) directive, COVIP was conducted ethically and in alignment with
the principles of the Declaration of Helsinki. National coordinators

facilitated the recruitment of intensive care units (ICUs), managed na-
tional and local ethical approvals, and oversaw patient enrolment at the
national level, as in the previous VIP studies (6,19,20).

2.2. Study population

Individuals aged 70 years and above who experienced an acute
admission to the ICU due to COVID-19 were considered eligible for
participation. A screening log was not requested. Recruitment of pa-
tients was carried out successively. The dataset utilized in this analysis
was retrieved from the COVIP study database on October 15th, 2023,
encompassing information on patients admitted to the ICU from March
16th, 2022, to June 19th, 2023. The initiation of data collection coin-
cided with ICU admission, denoted as day one, with subsequent days
being systematically numbered in sequential order from this initial date.

2.3. Data collection

Uniform online electronic case report forms (eCRFs) were employed
across all participating centers. The initial arterial blood gas (ABG)
analysis on admission, incorporating parameters such as pO2 [mmHg]
and FiO2 [%], enabled the computation of the pO2/FiO2 ratio. SOFA
scores on admission were recorded, and the eCRF automatically calcu-
lated the total score. Additionally, the eCRF captured information on
ventilation methods, prone positioning, tracheostomy, vasopressor
usage, renal replacement therapy, and any limitations on life-sustaining
therapy during ICU stay. Withdrawing life sustaining therapy was
defined as any decision to withdraw life sustaining therapy that had
already been started; withholding life sustaining therapy as any decision
to withhold the first life sustaining therapy.
Pre-hospital admission frailty levels were assessed using the Clinical

Frailty Scale (CFS) (19,20). Patient demographic information, including
sex, age, length of ICU stay, symptom onset, and pre-ICU and hospital-
ization symptom duration, was documented. Pre-existing comorbidities,
such as diabetes, ischemic heart disease, renal insufficiency, arterial
hypertension, pulmonary conditions, and chronic heart failure, were
also registered. The 90 days follow-up after ICU admission life quality
assessment was conducted through the EQ-5D-5L scoring system, with
data, which could be collected with telephone interviews, paper in-
quiries or derived from electronic health records (if such data was
collected as part of the normal health care process). The EQ-5D-5L
questionnaire is a standardized tool used to measure health-related
quality of life covering five dimensions of health: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression. Each of
these dimensions is assessed on a scale of five severity levels, ranging
from no problems to extreme difficulty. This structure allows for a more
detailed understanding of a patient’s health status compared to earlier
versions, such as the EQ-5D-3L (see Supplements) (18). In addition to
the patient’s own assessment, the questionnaire can also include input
from a caregiver, providing an external perspective on the individual’s
condition. This caregiver feedback is valuable in situations where pa-
tients might have difficulty providing reliable self-reports, such as in
cases of cognitive impairment or severe illness. By integrating both the
patient’s and caregiver’s perspectives, the EQ-5D-5L offers a more

R.R. Bruno et al.

http://www.vipstudy.org
http://ClinicalTrials.gov


Journal of Critical Care 86 (2025) 154984

3

comprehensive evaluation of an individual’s quality of life. The eCRF
and database were securely hosted at Aarhus University, Denmark.

2.4. Statistical analysis

The primary endpoint was the difference of living conditions of ICU-
survivors before ICU admission and 90-days after ICU discharge. Sec-
ondary outcomes were 90-days mortality, and quality of life (EQ-5D).
. Continuous data were presented as medians and IQRs, and the

Mann-Whitney U test assessed differences between independent groups.
Categorical data were expressed as numbers and percentages, and the
Chi-square test determined group differences. Marginal predictive
means with 95 % confidence intervals (CI) were computed, and Kaplan-
Meier differences were tested using the log-rank test. All tests were two-
sided, and statistical significance was p < 0.05. Due to incomplete
parameter availability for all categories, subgroup analyses necessitated
the exclusion of some patients, leading to less than 100 % patient in-
clusion in specific analyses. Stata 16 (Stata Corp, StataCorp LLC, 4905
Lakeway Drive College Station, Texas 77,845–4512, USA) and SPSS
(IBM® SPSS® Statistics, Version 28.0.1.1., IBM, 1 New Orchard Road,
Armonk, New York 10,504–1722, United States) as used for statistical
computations. The graphical abstract was crafted using BioRender.com.

3. Results

3.1. Specific characteristics of the participating ICUs

In total, 46 ICUs from 13 countries across 3 continents participated in
the recruitment (see contributor’s list in Supplemental Table 1). The
number of recruited patients and the number of participating ICUs
varied significantly, with the majority of patients being recruited from
Germany, France, and Egypt (see Supplemental Fig. 1). Most contrib-
uting ICUs also originated from these countries. A total of 295 patients
were recruited from general ICUs, 272 from internal medicine conser-
vative ICUs, and 81 from surgical ICUs. This resulted in substantial
variation in treatment algorithms, technical and personnel resources, as
well as socio-cultural backgrounds among the ICUs. Detailed informa-
tion on the average number of beds per country and the availability of
ECMO can be found in the Supplemental Tables (Supplemental Table 2).
However, data on personnel resources or socio-cultural backgrounds
had not been recorded.

3.2. Short-term and 90-days mortality

A total of 642 patients were included (Fig. 1). ICU mortality was 39
% (n = 252), and 30-days mortality 47 % (n = 274). In the follow up 90
days after ICU admission, mortality raised up to 55 % (n = 312). The
median age at admission was 77 years (IQR: 73–82). Regarding gender
distribution, 60 % (n= 385) were male and 40 % (n= 257) were female.
The median SOFA on ICU admission was 5 (IQR: 3–8). Habitat before
admission varied: 46 % (n = 293) lived independently in their own
homes without support, 33 % (n = 212) lived at home with support, 10

% (n= 65) resided in homes with family or caregivers, 7 % (n= 44) were
from nursing homes, 3 % (n = 19) from hospital wards, and 1 % (n = 5)
from other places. Vaccination status was as follows: 40 % (n = 242)
were unvaccinated, 25 % (n = 152) had received one dose, and 34 % (n
= 204) had received two doses. The CFS before acute illness was 4 (IQR:
3–6). The median Horowitz index on ICU admission was 131 (IQR:
83–210).

3.3. Life conditions pre-illness and pre-existing comorbidities

Significantly more ICU survivors lived at their own homes without
support before ICU admission than non-survivors (p= 0.016). More non-
survivors resided in nursing homes than survivors (p = 0.016). Notably,
there was a statistically significant difference in the CFS, with survivors
having a lower median score (4 (3–6)) compared to non-survivors (5
(3–6)) (p = 0.007). Sex distribution did not significantly differ between
ICU survivors and non-survivors (p= 0.52). In the non-survivor group, a
higher proportion (50 %) had not been vaccinated than the ICU survi-
vors (34 %, p < 0.001). Furthermore, in the initial fully vaccinated
category, a comparable percentage of non-survivors (25 %) and ICU
survivors (26 %) was found. However, a notable distinction emerged in
the group that received booster doses, where a significantly lower per-
centage (24 %) of non-survivors had received boosters compared to the
ICU survivors (41 %).

3.4. ICU treatment

Intubation and mechanical ventilation were required for 42 % (269),
non-invasive ventilation (NIV) in 40 % (257) and high-flow nasal oxy-
gen was used in 37 % (238) of the patients. Prone positioning was used
in 18 % (116), and tracheostomy was performed in 7 % (42) of cases.
Vasoactive drugs were used in 40 % (254). Renal replacement therapy
was administered to 13 % (82). Life-sustaining care was withheld in 25
% (158) of cases and withdrawn in 14% (87). Family meetings to discuss
prognosis, care limitations, and palliative decisions occurred in 55 %
(345) of cases. Treatment was withdrawn or withheld due to triage
conditions in 4 % (8). 160 patients had available written advance di-
rectives (25 %). In 7 % (43) of cases, ICU discharge was planned with a
geriatrician, not available in most ICUs that participated in the study
(Table 1).

3.5. ICU outcomes

Notable differences in interventions and treatments were observed
between survivors and non-survivors: Non-survivors exhibited lower
pO2/FiO2 ratios (p < 0.001), significantly higher rates of intubation,
mechanical ventilation, and vasoactive drugs (p < 0.001), and renal
replacement therapy (p < 0.001, Table 2) at ICU admission. Table 2
summarizes the differences in ICU outcomes: 15 % of ICU survivors and
32 % of non-survivors (p < 0.001) evidenced to have a life-sustaining
care withheld, and 2 % of ICU survivors and 32 % of non-survivors (p
< 0.001) did have life-sustaining care withdrawn. Regarding commu-
nication about ICU treatment, a significant difference was observed (p<
0.001), with 54 % of ICU survivors and 32 % of non-survivors needing a
family meeting to discuss prognosis and care limitations (p < 0.001).
Only one-quarter of the patients in both groups had any written
advanced directives available for the treatment team (26 % (99) versus
24 % (61), p = 0.61). Additional supplemental tables summarize dif-
ferences regarding the baseline characteristics of patients with and
without limitations of life-sustaining therapy (Supplemental Table 3),
regarding the frequency of limitations for life-sustaining therapy of the
different countries (Supplemental Table 4) and between different living
conditions before ICU admittance (Supplemental Table 5).Fig. 1. Consort diagram.
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3.6. Mortality and functional long-term outcomes after 90 days

Among ICU survivors, 81 % (n = 253) survived at 90 days. In the
cohort of patients who survived three months post-ICU admission and
participated in the long-term follow-up survey, notable trends were
observed regarding their living arrangements. A higher proportion of
patients (35 %) resided in their own homes with need for support,
reflecting a potential need for assistance in daily activities. However, 35
% of patients lived independently at home without additional support. 4
% resided in other homes with family or caregivers. 14 % needed
nursing homes, while 7 % were still in hospital wards. The 90-day
outcome differed significantly depending on the individual living con-
ditions before ICU admission. Fig. 3 illustrates that patients who lived at
home with their family had a worse long-term mortality than those who
lived in a nursing home prior to admission (p = 0.029). Logistic
regression analysis revealed a significant association between the living
conditions before acute illness and 90-day mortality. However, the
overall predictive accuracy of the model was moderate at 58.7 % (see
Supplemental Table 6). 22 % of the surviving patients lived in the same
living conditions after 90 days (38 % different living conditions, 38 %
unknown living conditions).

3.7. ICU treatment from a patient’s perspective

After 90 days, patients were asked if they would have chosen to be

treated in the ICU again if they had known what their current condition
would be (see Table 3). The majority (58 %) answered positively, but 6
% indicated that they would not have chosen ICU treatment if they had
known their current condition in advance, and 37 % were uncertain.
Similarly, when the relatives were asked whether they would have
chosen ICU admission if they could have known the patient’s condition
three months in advance, 50 % said yes, 5 % said no, and 44 % were
unsure. Notably, there were discordant statements between the patient
and his relatives in 46 patients (22 %) of the cases. Similar results were
obtained for the statements from the relatives (62.1 ± 21.2 versus 53.2
± 24.3, p = 0.256) and comparing patients with a clear statement to

Table 1
Baseline characteristics before and at ICU-admission including ICU-treatment.

ICU survivors ICU non-
survivors

p-value

N= 390 (61%) N = 252 (39 %)

Clinical Frailty Scale† 4 (3–6) 5 (3–6) 0.007
Age at admission [years] y77 (73–82) 78 (74–82) 0.094
Male gender 59 % (230) 62 % (155) 0.52
Days in the hospital before ICU
admission*

3 (± 7) 5 (± 9) 0.04

Days with symptoms before ICU
admission*

5 (± 5) 6 (± 6) 0.02

Vaccination status <0.001
Not vaccinated 34 % (120) 50 % (122)
Initial fully vaccinated1 26 % (91) 25 % (61)
Received booster 41 % (145) 24 % (59)
Habitat before admission 0.016
Own home - independent (no
support)

49 % (191) 40 % (102)

Own home (with support) 31 % (119) 37 % (93)
Other home with family or
caregivers

8 % (31) 13 % (34)

Nursing home 8 % (31) 5 % (13)
Hospital ward 4 % (14) 2 % (5)
Other 0 % (1) 2 % (4)
SOFA-Score† 4 (3–7) 6 (4–11) <0.001

FiO2 on admission† 0.51
(0.35–0.80)

0.72 (0.50–1.0) <0.001

Horowitz index† 148 (94–226) 105 (69–156) <0.001
Non-invasive ventilation (NIV) 34 % (133) 49 % (124) <0.001
High flow nasal oxygen HFNO 35 % (136) 41 % (102) 0.17
Intubation and mechanical
ventilation

24 % (93) 70 % (176) <0.001

Treatment with prone position 10 % (40) 30 % (76) <0.001
Tracheostomy 6 % (22) 8 % (20) 0.27
Vasoactive drugs 29 % (111) 57 % (143) <0.001
Renal Replacement Therapy 6 % (25) 23 % (57) <0.001

Numbers do not result in 100 % due to missing values.
* Mean + standard deviation (comparison using student’s t-test).
† Median + interquartile range (comparison using mann whitney U test), for
numbers (percentages) comparison using chi-square test. SOFA Sequential
Organ Failure Assessment, FIO2 Fraction of Inspired Oxygen, ICU Intensive Care
Unit.
1 According to license + > 14 days since last vaccination.

Table 2
ICU outcome.

ICU
survivors

ICU non-
survivors

p-value

N = 390 N = 252

Life sustaining care withheld1 15 % (59) 39 % (99) <0.001
Life sustaining care withdrawn1 2 % (6) 32 % (81) <0.001
Was any family meeting performed? 46 %

(176)
68 % (169) <0.001

Was treatment withdrawn or withheld in a
triage condition (situation) without
consulting the family or caregiver?

5 % (3) 4 % (5) 0.77

Were any written advanced directives
available for the treatment team?

26 % (99) 24 % (61) 0.61

Length of stay in the ICU
[hours] *

221.0
(±301)

274.7
(±285)

0.025

Duration of mechanical ventilation [days]
*

14
(±15.0)

12(±12.7) 0.108

Day of withholding life sustaining therapy
†1

1 (1–2) 3 (1–9) <0.001

Day of withdrawing life sustaining
therapy †

34
(10–37)

8 (3–18) 0.523

30 days mortality 10 % (31) 96 % (243) <0.001

* Mean + standard deviation (comparison using student’s t-test).
† Median + interquartile range (comparison using mann whitney U test), for
numbers (percentages) comparison using chi-square test.
1 Limitation of life-sustaining therapy can occur both in terms of withholding
and withdrawing therapy in the same patient. ICU = Intensive Care Unit.
Numbers do not result in 100 % due to missing values.

Table 3
90-days outcome.

Mortality after 90 days after ICU admission 19 % (60)

Overall self-reported health status1 60
(50–75)

Place of living after three months
Own home - independent (no support) 35 % (85)
Own home (with support) 35 % (86)
Other home with family or caregivers 4 % (10)
Nursing home 14 % (34)
Hospital ward 7 % (17)
Other 1 % (3)
Unknown 3 % (8)
If you had known this would be your current condition after three
months: Would you have wanted ICU care?

No 6 % (12)
Yes 58 %

(123)
I don’t know 37 % (78)
If you had known this would be the patient’s condition after three
months: Would you have wanted ICU care for your relative?

No 5 % (11)
Yes 50 %

(105)
I don’t know 44 % (93)

EQ-5D-5L: EuroQol Group 5-Dimensionen 5-Level is provided in Supplemental
table 2.
1 Rated on a scale from 0 to 100, with 0 being the worst imaginable health and
100 being the best.

R.R. Bruno et al.
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patients with an unclear preference for ICU admission. The complete
trajectory is presented in Fig. 2.

3.8. Quality of life after three months

In only 92 cases, EQ-5D-5L scores (39%) were obtained directly from
the patients. Regarding mobility, 25 % (n = 43) of respondents reported
no problems regarding their walking ability, whereas 24 % (n = 41)
indicated slight difficulties. A comparable percentage, 26 % (45), re-
ported moderate problems, while 17 % (30) experienced severe prob-
lems, and 8 % (13) reported an inability to walk about. Regarding self-
care, 45 % (78) reported no problems in washing or dressing, while 21 %
(36) experienced slight difficulties. For usual activities, 28 % (48) had
no problems, and 30 % (51) reported slight problems. Pain and
discomfort levels varied, with 42 % (73) reporting none, and anxiety or
depression was indicated by 52 % (89) as being absent. The overall self-
reported health status, rated on a scale from 0 to 100, with 0 being the
worst imaginable health and 100 being the best, had a median value of
60 (with an interquartile range of 50–75 (see Supplemental Table 7).

4. Discussion

The present study offers new insights into the complete trajectory
before, during and after the intensive care treatment of very old inten-
sive care patients suffering from COVID-19 in the post-vaccination era.
This is of particular importance because, despite mass vaccination
campaigns, infections still occur (1), with age being one of the most
prevalent risk factors for a worse outcome (2). The present study high-
lights important aspects reflecting the old critical care patient’s journey
starting with the individual living conditions before ICU admission,
through the ICU treatment, and 90 days after ICU admission.
Firstly, pre-ICU characteristics significantly impact outcomes. Sur-

vivors were more likely to live independently at home and have lower
frailty scores. Secondly, there were notable divergences in ICU

treatment outcomes between survivors and non-survivors. Non-survi-
vors received more aggressive interventions, including intubation, me-
chanical ventilation, prone positioning, and increased use of vasoactive
drugs and renal replacement therapy. Lastly, the study reveals dispar-
ities in end-of-life decisions and communication practices, emphasizing
the need for standardized care planning in critical care settings.
In general, old ICU patients deserve special attention (21,22). While

ageing constitutes a more comprehensive biological process affecting
the entire organism, senescence represents a cellular mechanism that
can be initiated by various stimuli, but on which there are more doubts
than certainties about the mechanisms involved (23). Growing evidence

Fig. 2. Sankey diagram about the trajectory of old ICU patients suffering from Covid-19 before, during and after ICU-admission.

Fig. 3. Vital status of patients with different individual living situations before
ICU admission. p < 0.001 (Chi-Square).
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suggests that critical conditions can activate cell senescence programs
regardless of the patient’s age (24). This is particularly true for COVID-
19 (25). Lee et al. showed that Sars-CoV-2 induces cellular senescence as
a primary stress response in infected cells (26). However, the present
study did not collect specific data about inflammatory factors to corre-
late these pathophysiological concepts with clinical outcomes. ICU
mortality was 39 %, which is not higher than the outcome in retro-
spective cohort studies. For example, Kim et al. analysed 542 patients
with a mean age of 68 ± 16 years and found a hospital mortality of 39.7
% (27).
Notably, only 25 % (160) of the patients had written advanced di-

rectives available for the ICU treatment team. This is significantly lower
than the reported percentage in the literature: For example, Sutter et al.
found a median of 39 % (IQR: 14–72 %) in their review about neuro-
critically ill patients (28).
Although many studies focused on ICU- and short-term mortality of

VIPs suffering from COVID-19, only few data exist about the long-term
mortality of these patients. Hägglöf et al., in a nationwide cohort
study, evaluated the 360 days survival outcomes of over 8000 adult
COVID-19 patients admitted to Swedish ICUs until August 12, 2022,
(29). Their primary focus was on 360-day mortality after ICU admission.
The median age of their patients was 63 years, with the majority being
men (70.1 %). Among the 7390 patients with complete 360-day mor-
tality data, 24.4 % died within 30 days, 28.8 % within 90 days, and 29.8
% within 360 days from ICU admission. The present study’s 90-day
mortality was much higher (48.3 %). Of note, most patients who were
recorded as “Dead” at the 90-days follow up had already died on the ICU.
In discharged patients, mortality was lower but still considerable (19%).
This data might emphasize the need for a structured approach to post-
ICU care to optimise the long-term outcomes of VIPs, although no
detailed data was collected in terms of for example type of rehabilita-
tion. However, there already exists some positive evidence supporting
the need for a structured approach after ICU care (30).
In the present study, a geriatrician was involved in ICU discharge in

only 36 patients. However, in a recent survey, most ICU physicians
recommend involving them in the discharge process (31,32). In a one-
year retrospective cohort study by Sinvani et al., 179 patients (mean
age 80.5 years) admitted to a medical intensive care unit and later
transferred to the medicine service were analysed. Despite these rec-
ommendations, most ICUs, especially in the south of Europe, do not have
access to geriatricians on due time. In their study, nonadherence to
geriatric-focused practices correlated with an extended stay in the
intensive care unit. The authors concluded that despite increased
awareness, implementing geriatric-focused practices in intensive care
remains inconsistent (33). Notably, patients who lived with their fam-
ilies before ICU admission evidenced significantly higher long-term
mortality. However, the causal relationship is questionable, but this
association might support a structured approach to aftercare that in-
volves geriatric specialists to help optimise long-term outcomes.
Apart from pure survival (34), quality of life has often been defined

as an essential dimension when measuring outcome in critical care. In
the present study, there was a small difference between proxies and
patients about the question, whether they would have wanted ICU care
again when knowing their quality of life 90 days after ICU admittance.
Interestingly, patients were more positive about ICU care than their
relatives, which is in line with an ICU study by Hofhuis et al. (35). These
discrepancies might have a profound impact on decision-making in
critical care settings, especially when patients are incapacitated, and
families must make decisions on their behalf. This divergence un-
derscores the importance of early and thorough communication be-
tween healthcare providers, patients, and their families. Ensuring that
families fully understand the prognosis, treatment options, and potential
outcomes can help bridge this gap, aligning treatment decisions more
closely with the patient’s values and preferences. It also highlights the
need for proactive advance care planning, where patients can clearly
communicate their wishes before they are no longer able to do so,

reducing the emotional burden on families and minimizing the potential
for conflicting decisions.
Quality of life in terms of EQ-5D-5L is in line with other studies:

Recently, Van der Wal et al. conducted a sub-study of the ICONIC
(Conservative versus Liberal Oxygenation Targets in Intensive Care Unit
Patients) trial. In ICONIC, 664 patients were enrolled to compare a low-
oxygenation strategy to a high-oxygenation strategy in terms of 28-day
mortality (36). In the sub-study, depending on the quartile, EQ-5D-index
at 6 months ranged from 0.47 (0.29–0.56) for the first quartile to 1 (1)
for the fourths quartile (37). It must be noticed that patients in ICONIC
were significantly younger than in the present study (ranging from 63
(50–68) to 67 (56–72) years).
Last, quality of life is a crucial outcome measure, particularly in

guiding decision-making for vulnerable patient groups. A VAS score of
60 suggests that many patients experience a moderate to low level of
perceived well-being, which could indicate significant physical or psy-
chological distress during or after intensive care. Furthermore, the
observation that around 40 % of patients and relatives are uncertain
about ICU admission highlights a potential lack of confidence or unre-
solved concerns about the benefits of such care. This uncertainty may
serve as an important indicator for clinicians to reconsider how de-
cisions are communicated and to explore ways to better align treatment
options with patient preferences and expected quality of life outcomes.
The present study underscores that pre-ICU characteristics, such as

independent living and lower frailty scores, significantly impact out-
comes, although these differences were small, and the clinical implica-
tion is unknown. However, the crude differences in ICU treatment
requirements between survivors and non-survivors, with non-survivors
undergoing more invasive interventions, suggest that aggressive ICU
care may not always lead to improved outcomes in this population. The
high mortality rate in our cohort—48.3 % at 90 days—demonstrates the
vulnerability of older ICU patients, reinforcing the importance of
structured post-ICU care and rehabilitation to improve long-term out-
comes. Furthermore, the observed variability in end-of-life decisions
and communication practices indicates a critical need for standardized
approaches to care planning that involve patients and their families
early in the ICU admission process. Addressing this gap could help
alleviate the uncertainty that 40 % of patients and relatives experience
regarding ICU admission, ensuring that care aligns with their values and
expected quality of life. These findings suggest that when admitting
older COVID-19 patients to the ICU, clinicians should not only consider
immediate survival but also the broader implications for long-term re-
covery, functional status, and quality of life. More structured ap-
proaches, including geriatric involvement and improved
communication about the risks and benefits of ICU care, are essential to
optimizing outcomes for this vulnerable population. All this raises
important questions about the appropriateness of certain treatments in
old and very old patients and underscores the need for individualized,
patient-centred decision-making that considers not only survival but
also post-ICU quality of life.

4.1. Limitations

Our analysis is limited by the absence of certain data in the COVIP
database, including details about individual adherence to guidelines,
specific medical treatments, or device therapy. However, this focused
approach on key information was deliberate to prevent the database
from becoming heterogeneous and inaccurate due to the involvement of
numerous centers (31). Similar to other COVIP studies, our research
shares methodological constraints, such as the absence of a control
group of younger COVID-19 patients for comparison and the lack of a
comparable age cohort not admitted to the ICU (6,38–42). In fact,
around about half of critically ill old patients suffering from COVID-19
are not admitted to an ICU due to the early limitation of life-
sustaining therapy (43). Additionally, the COVIP database lacks infor-
mation on pre-ICU care and triage, potentially influencing the care of
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older ICU patients. The diverse care structures across the 26 partici-
pating countries contribute to significant heterogeneity in treatment
approaches (44). Despite this limitation, the varied care settings also
represent a notable strength of the database, offering a comprehensive
perspective rather than selective data from a specific level of care.
Another limitation is that we do not know howmany patients developed
ventilator-associated pneumonia with bacterial super-infection, which
occurs frequently and constitutes an established risk factor for worse
outcomes (45). In addition, we observed a relatively high number of lost
to follow up cases. Last, in this study, patients were enrolled sequentially
from all participating ICU units without utilizing a screening log to
systematically identify eligible individuals. This approach limits the
ability to evaluate howwell the sample represents potential confounders
or the broader ICU patient population. Therefore, although the data
offer important insights into the traits and outcomes of patients in the
recruited ICUs, it is important to be cautious when applying these
findings to a broader context. Future studies that adopt a more sys-
tematic recruitment process, including the use of a screening log, could
improve the applicability of the results to a wider audience.

5. Conclusion

In conclusion, this study contributes valuable insights into the
multifaceted aspects of care for older COVID-19 patients admitted late in
the pandemic with an average degree of complete vaccinations,
encompassing pre-ICU characteristics, treatment outcomes, end-of-life
decisions, mortality, and long-term quality of life. While age did not
differ between ICU survivors and non-survivors, frailty was significantly
lower in survivors. Living conditions had an impact on survival. Only a
minority of patients returned after ICU survival to the same living
conditions as before ICU admittance. Interestingly, we found a signifi-
cant number of patients who died after ICU discharge before 90 days of
follow up. In addition, many patients experience a moderate to low level
of quality of life, although patients were more positive about ICU care
than their relatives. The findings emphasize the necessity of a stan-
dardized and patient-centered approach in critical and post-ICU settings
to optimise outcomes and enhance the overall quality of care for this
vulnerable population.
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