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Abstract

Background: The COVID-19 pandemic is a heavy burden in terms of health care resources. Future decision-making
policies require consistent data on the management and prognosis of the older patients (> 70 years old) with COVID-
19 admitted in the intensive care unit (ICU).

Methods: Characteristics, management, and prognosis of critically ill old patients (> 70 years) were extracted from
the international prospective COVID-ICU database. A propensity score weighted-comparison evaluated the impact of
intubation upon admission on Day-90 mortality.

Results: The analysis included 1199 (28% of the COVID-ICU cohort) patients (median [interquartile] age 74 [72-78]
years). Fifty-three percent, 31%, and 16% were 70-74, 7579, and over 80 years old, respectively. The most frequent
comorbidities were chronic hypertension (62%), diabetes (30%), and chronic respiratory disease (25%). Median Clinical
Frailty Scale was 3 (2-3). Upon admission, the PaO,/FiO, ratio was 154 (105-222). 740 (62%) patients were intubated
on Day-1 and eventually 938 (78%) during their ICU stay. Overall Day-90 mortality was 46% and reached 67% among
the 193 patients over 80 years old. Mortality was higher in older patients, diabetics, and those with a lower PaO,/FiO,
ratio upon admission, cardiovascular dysfunction, and a shorter time between first symptoms and ICU admission. In
propensity analysis, early intubation at ICU admission was associated with a significantly higher Day-90 mortality (42%
vs 28%; hazard ratio 1.68; 95% Cl 1.24-2.27; p <0-001).

Conclusion: Patients over 70 years old represented more than a quarter of the COVID-19 population admitted in the
participating ICUs during the first wave. Day-90 mortality was 46%, with dismal outcomes reported for patients older
than 80 years or those intubated upon ICU admission.
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is a risk factor for acute respiratory dis-
tress syndrome (ARDS) that is currently a major health-
care challenge worldwide. The prognosis of this disease
widely varies between countries, the age of the patients,
the characteristics of the population studied, and the
severity of the ARDS [1]. Then, the case fatality rates
observed in ARDS-related SARS-CoV-2 is close to
30-40% [2—-4], but can reach 70% in the older patients
[5-7]. Given the heavy burden of ARDS-related SARS-
CoV-2 infection in terms of health care resources and
the worrisome prognosis of this disease, the pandemic
has raised several ethical questions. One of them is the
decision to admit the oldest patients in the ICU [8],
which should be guided by robust data on the outcomes
of that population. Therefore, there is an urgent need to
provide consistent data on the management and prog-
nosis of the elderly patients in the intensive care unit
(ICU) [9]. These data may serve policymakers to properly
and fairly allocate health care resources to that popula-
tion and also to provide transparent information to the
patient and caregivers. To date, few studies specifically
reported the management and prognosis of the elderly
patients in the context of SARS-CoV-2 lower respiratory
tract infection [10, 11], but none were focused on a popu-
lation admitted in ICU. In a large German study enroll-
ing 10,021 patients, 923 (9%) patients over 70 years old
received ventilatory support which was associated with
63% in-hospital mortality in those 70-79 years [4]. This
result concurred with the dismal prognosis reported in
previous studies focused on elderly patients with ARDS
not related to SARS-CoV-2 infection [12, 13]. As the
debate is still active whether the management of COVID-
19 should differ from ARDS related to other causes [14],
the specific ICU management and outcomes of the old
patients with SARS-CoV-2 related ARDS has not been
fully described so far. We sought to assess the charac-
teristics, management, and prognosis of the patients
over 70 years enrolled in the international COVID-ICU
cohort [15].

Methods

Study design, patients

We performed an ancillary analysis of the COVID-
ICU study. COVID-ICU was a multi-center, observa-
tional, and prospective cohort study conducted in 149

ICUs from 138 centers, across three countries (France,
Switzerland, and Belgium) and has been described else-
where [15]. It received approval from the ethical com-
mittee of the French Intensive Care Society (CE-SRLF
20-23) and Swiss and Belgium ethical committees fol-
lowing local regulations. All patients or close relatives
were informed that their medical data were anony-
mously included in the COVID-ICU cohort. Patients
and relatives had the possibility not to participate in
the study. In case of refusal, the data were not collected
accordingly. This manuscript follows the STROBE
statement for reporting cohort studies.

For this analysis, we restricted the study population
to patients who were 70 and above 70 years of age at the
time of the admission to the participating ICU between
February 25, 2020, and May 4, 2020, with laboratory-
confirmed SARS-CoV-2 infection, and available Day-90
vital status. Laboratory confirmation for SARS-Cov-2
was defined as a positive result of real-time reverse
transcriptase-polymerase chain reaction (RT-PCR)
assay from either nasal or pharyngeal swabs, or lower
respiratory tract aspirates [16].

Data collection

Full description of data collection is provided in the
Additional file 1. Baseline information collected at ICU
admission were: age, sex, body mass index (BMI), active
smoking, Simplified Acute Physiology Score (SAPS)
II score [17], worse Sequential Organ Failure Assess-
ment (SOFA) [18] during the first 24 h, comorbidities,
immunodeficiency (if present), Clinical Frailty Scale
[19], the date of the first symptom, and dates of the
hospital and ICU admissions. The Clinical Frailty Scale
was collected upon ICU admission by the physician in
charge of the patient during the medical examination.
If the patient was not able to communicate, the physi-
cian obtained the information from the relatives. The
Clinical Frailty Scale is an ordinal hierarchical scale of 9
ranks, with a score of 1 being very fit, 2 well, 3 manag-
ing well, 4 vulnerable, 5 mildly frail, 6 moderately frail,
7 severely frail, 8 very severely frail, and 9 terminally ill.
We also collected modes of ventilation and oxygenation
and complications over the ICU stay. Patient outcomes
included duration of mechanical ventilation, vital status
at ICU and hospital discharge, and 28, 60, and 90 days
after ICU admission. Lastly, life-sustaining treatment
decisions were also collected.
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Statistical analyses

Characteristics of patients were described as frequencies
and percentages for categorical variables, whereas con-
tinuous variables were reported as mean and standard
deviation or median and interquartile range. Categorical
variables were compared by Chi-square or Fisher’s exact
test, and continuous variables were compared by Stu-
dent’s ¢-test or Wilcoxon’s rank-sum test. Kaplan—Meier
overall survival curves until Day-90 were computed, and
were compared using log-rank tests. Detailed statistical
analysis is provided is the Additional file 1.

Baseline risk factors of death at Day-90 were assessed
using univariate and multivariate Cox regression model
stratified on the center variable. Proportional hazard
assumption was assessed by inspecting the scaled Sch-
oenfeld residuals and Harrell’s test [20]. To assess inva-
sive mechanical ventilation effect on Day-90 mortality,
we used a Cox proportional hazard model weighted on
inverse probability of treatment weighting (IPT'W) using
propensity score (PS) defined as the predictive prob-
ability of invasive mechanical ventilation conditional on
measured baseline covariates [21]. A multivariate logistic
regression model was performed to estimate the PS for
each patient in that population. To assess the balance of
measured covariates between treatment groups, we used
the standardized mean differences before and after PS
weighting [22]. Then, a Cox proportional hazard model
weighted on IPTW was performed to estimate the aver-
age treatment effect in the entire eligible population [21].
Hazard ratio and its 95% confidence interval were then
estimated for the Day-90 mortality associated with inva-
sive mechanical ventilation at Day-1. This analysis was
performed on the complete cases data set, and a sensi-
tivity analysis was performed using multiple imputations
due to missing data.

All analyses were performed at a two-sided o level of
5% and conducted with R version 3.5.1 (R Foundation for
Statistical Computing, Vienna, Austria).

Results

Characteristics of patients at ICU admission

From the 4244 patients enrolled in the COVID-ICU
dataset, 1199 (28%) (1115, 41, 43 patients in France, Swit-
zerland, and Belgium, respectively) met the inclusion cri-
teria of the present study (i.e., age over 70 years old) (see
the Additional file 1: Figure S1). The main descriptors
of the patient’s characteristics are presented in Table 1.
The median (IQR) age was 74 (72-78) years. Fifty-three
percent of the patients were 70-74 years old, 31% were
75-79 years old and 16% were over 80 years old. The
majority of the patients were male (73%). The most fre-
quent comorbidities were chronic hypertension (62%),
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diabetes (30%), and chronic respiratory disease (25%).
Noticeably, the median (IQR) Clinical Frailty Scale was 3
(2-3), with only 160/1085 (15%) vulnerable patients (i.e.,
Clinical Frailty Scale 4), and 99/1085 (9%) frail patients
(i.e., Clinical Frailty Scale 5-9). The time between first
symptoms and ICU admission was 8 (6—12) days. SAPS II
and SOFA scores at ICU admission were 43 (35-54) and
5 (3-8), respectively.

Mortality was 41%, 45%, and 46% at Day-28, Day-60,
and Day-90, respectively (Additional file 1: Table S1).
Mortality at Day-90 increased with the age and the
Clinical Frailty Scale (Fig. 1). Indeed, Day-90 mortal-
ity increased from 39% in the patients between 70
and 74 years to 47% and 67% in the groups of patients
between 75 and 79 years and those over 80 years old,
respectively (p<0.001) (Fig. 2a). Similarly, mortality at
Day-90 was 40%, 61%, and 71% in the patients’ groups
with Clinical Frailty Scale from 1-3; 4; and > 5, respec-
tively (p<0.001) (Fig. 2b). The mortality was also higher
in patients intubated during their ICU stay ranging from
44 to 74% (Additional file 1: Figure S2). Of note, during
the period of the first 14 days following the ICU admis-
sion, 253/1,199 (21%) of the patients had a life-sustaining
treatment limitation decision, whom 223 (88%) died at
day 90 (207 (82%) while in the ICU).

Predictive factors of mortality at Day-90

Results of the multivariable analysis are reported in
Table 2. Because of multicollinearity observed between
age and Clinical Frailty Scale, invasive mechanical ven-
tilation at Day-1 and PaO,/FiO, ratio, renal replacement
therapy and the renal component of the SOFA, only
Clinical Frailty Scale, PaO,/FiO, ratio, and the renal com-
ponent of the SOFA were retained in the model. Day-1
patients’ characteristics significantly associated with a
higher 90-Day mortality rate identified by the Cox regres-
sion model after center stratification were older age, dia-
betes, higher cardiovascular component of the SOFA
score, lower PaO,/FiO, and a shorter time between first
symptoms and ICU admission (Table 2). The same anal-
ysis re-run of missing after multiple imputations data
(Additional file 1: Table S2) yielded similar conclusions.
Interestingly, being admitted to the ICU after March
29 was also associated with a better outcome (Addi-
tional file 1: Figure S3). Kaplan—Meier survival estimates
according to age categories, Clinical Frailty Scale, and
PaO,/FiO, ratio at Day-1 of ICU admission are provided
in Fig. 2.

Propensity score analysis

Six hundred and forty-four patients had a cardiovascu-
lar component of the SOFA <2, comprising 425 patients
intubated on Day-1 and 219 initially treated without
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Table 1 Demographic characteristics and management during the first 14 days of ICU according to their Day-90 survival status

All patients Day-90 status Pvalue
n=1199
Alive Death
n=650 n=549
Age, years 74 (72-78) 73 (71-77) 75(72-79) < 0.001
70-74 639 (53) 392 (60) 247 (45)
75-79 367 (31) 194 (30) 173 (32)
>80 193 (16) 64 (9) 129 (24)
Body mass index, kg m 27 (25-31) 27 (25-31) 27 (25-30) 0.452
Female gender 326 (27) 177 (27) 149 (27) 0.989
Living place 0.007
Home residency 1136 (95) 624 (96) 512 (94)
Rehabilitation 14(1) 5(M) 9(2)
Retirement home 20(2) 4(1) 16 (3)
Other 29(2) 17 (2) 12(2)
Comorbidities
Hypertension 742 (62) 399 (62) 343 (63) 0.728
Diabetes 355 (30) 160 (25) 195 (36) <0.001
Active smokers 46 (4) 21(3) 25(5) 0.201
Chronic respiratory disease 297 (25) 156 (24) 141 (26) 0472
Chronic cardiac disease 87 (8) 34 (5) 53(10) 0.003
Chronic renal insufficiency 108 (9) 44 (7) 64 (12) 0.003
Immunosuppression 99 (8) 45(7) 54(10) 0.062
Clinical Frailty Scale 3(2-3) 3(2-3) 3(2-4) <0.001
1-3 826 (76) 498 (85) 328 (66)
4 160 (15) 62 (11) 98 (20)
5-9 99 (9) 29 (5) 70 (14)
ICU admission
Time between hospital and ICU admission, days 1(0-3) 1(0-3) 0(0-2) 0.066
Time between first signs and ICU admission, days 8(6-12) 10 (6-13) 7 (5-10) < 0.001
SAPSII 43 (35-54) 41 (33-51) 47 (38-57) < 0.001
SOFA score 5(3-8) 4(3-8) 6 (4-9) < 0.001
Renal component 0(0-1) 0(0-0) 0(0-1) <0.001
Cardiovascular component 1(0-4) 0(0-3) 3(0-4) <0.001
During the first 24 hours in the ICU
PaO,/FiO, ratio 154 (105-222) 167 (115-224) 139 (94-212) 0.004
Standard oxygen 339 (29) 210 (33) 29 (24) <0.001
Flow, L/min 9 (6-15) 7 (5-15) 2 (7-15) < 0.001
High-flow oxygen therapy 249 (21) 150 (24) 99 (18) 0.025
Flow, L/min 0 (40-60) 50 (40-60) 0 (40-50) 0.295
FiO,, % 75 (60-94) 70 (60-85) 90 (70-100) < 0.001
Invasive mechanical ventilation 740 (62) 350 (54) 390 (71) < 0.001
Prone positioning 146 (20) 61(18) 85(22) 0172
Continuous neuromuscular blockades 517 (43) 251 (39) 266 (48) 0.383
During the first 14 days in the ICU
High-flow oxygen therapy 331(28) 208 (32) 123 (23) 0.002
Invasive mechanical ventilation 936 (78) 461 (71) 475 (87) <0.001
Prone positioning 613 (51) 274 (42) 339 (62) 0.001
Continuous neuromuscular blockades 803 (67) 390 (60) 413 (75) 0.165
Renal replacement therapy 231 (19) 84 (13) 147 (26) <0.001
Corticosteroids 409 (34) 191 (30) 218 (40) <0.001
Life sustaining treatment decision 253 (21) 30 (5) 223 (41) <0.001




Dres et al. Ann. Intensive Care (2021) 11:77

Table 1 (continued)

Page 5 of 11

Values are expressed as median (interquartile range) or n (%)

ICU intensive care unit, SAPS simplified acute physiology score, SOFA Sequential Organ Failure Assessment
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Fig. 1 Day-90 mortality according to age and Clinical Frailty Scale

invasive mechanical ventilation. These two groups dif-
fered in several respects (Additional file 1: Table S3).
Patients intubated on Day-1 had a higher SOFA cardio-
vascular component and were more likely admitted to
the ICU before March 28. Interestingly, their Clinical
Frailty Scale, their BMI, the time between first symp-
toms and ICU admission, and the PaO,/FiO, ratio were
not different. After weighting on the Inverse Probability

Weighting Treatment using propensity score estimated in
269 patients with no missing values, 123 non-intubated
patients were compared to 146 patients intubated at
Day-1 with a similar medical history and initial severity
Additional file 1: Table S3). We found a significantly dif-
ferent Day-90 mortality (28% in the non-intubated group
vs. 42% in the intubated group; HR 1.68; 95% CI 1.24—
2.27; p<0.001) (Fig. 3). A similar analysis performed after
multiple imputations of missing data (i.e., 644 patients)
yielded similar conclusions (HR 1.33; 95% CI 1.11-1.59;
p=0.002).

Discussion

Herein, we report the characteristics, management, and
outcomes of a large prospective cohort of old critically ill
patients during the first wave of the COVID-19 outbreak.
Patients over 70 years represented 28% of the COVID-19
population admitted during that period of 8 weeks in the
participating ICUs. Their overall Day-90 mortality was
46%, which increased with the age and the Clinical Frailty
Scale and reached 67% for the patients over 80 years.
Older age, diabetes, a longer time between first symp-
toms and ICU admission, a SOFA cardiovascular com-
ponent > 3, a lower PaO,/FiO, ratio, and being admitted
to the ICU during the first month of the pandemic were
independent risk factors of Day-90 mortality. Noticeably,
our propensity score analysis suggests that an early inva-
sive mechanical ventilation strategy seemed associated
with a worse prognosis in that population.
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Fig. 2 Kaplan—-Meier survival estimates during the 90 days following ICU admission, according to a age (70-74 years, 75-79 years and > 80 years), b
Clinical Frailty Scale (1-3; 4;> =5) and ¢ PaO,/FiO, ratio at Day-1 of ICU admission
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Table 2 Predictive patient factors associated with Day-90 mortality in critically ill patients older than 70 years old with COVID-19

stratified on the center variable

No. Univariate Pvalue Multivariate Pvalue
HR (95% Cl) HR (95% ClI)
Age, years 1199 - < 0.001 -
70-75 - -
75-79 1.32(1.08-1.60) -
80-84 2.09 (1.64-2.68) -
85-91 4.09 (2.97-5.65) -
Clinical Frailty Scale 1085 - <0.001 - <0.001
1-3 - -
4 2.14(1.71-2.68) 2.24(1.63-3.09)
5-9 2.81(.17-3.64) 2.83 (1.96-4.08)
Body mass index, kg/m? 1096 0435 - 0.103
<25 -
25-29 0.96 (0.77-1.20) 1.10 (0.83-1.48)
30-34 0.85 (0.64-1.11) 0.78 (0.55-1.12)
35-39 0.89 (0.61-1 31) 0.90 (0.53-1.51)
> 40 1.33(0.83-2.13) 1.26 (0.72-2.22)
Diabetes 1184 143 (1.20-1.71) < 0.001 142 (1.10-1.82) 0.043
Hypertension 1189 1.03 (0.87-1.23) 0.726 0.87 (0.68-1.12) 0.697
Immunodepression 1186 1.31(0.99-1.74) 0.066 0.97 (0.63-1.48) 0.298
Time between first signs and ICU admission 1109 < 0.001 0.003
<4 days - -
4-7 days 0.88 (0.70-1.12) 0.87 (0.63-1.18)
> 8 days 0.50 (0.40-0.64) 61 (044-0.84)
SOFA Cardiovascular component >3 1160 1.74 (1.47-2.07) < 0.001 213 (1.66-2.74) <0.001
SOFA renal component >3 1140 1.84 (1.37-2.49) <0.001 1.39 (0.94-2.05) 0.909
Invasive mechanical ventilation at Day-1 1199 1.66 (1.38-1.99) <0.001 -
Renal replacement therapy at Day-1 1188 2.50(1.67-3.73) <0.001 -
ICU admission after March 29 1199 0.67 (0.56-0.80) <0.001 0.70 (0.55-0.89) < 0.001
PaO,/FiO, ratio 868 < 0.001 - 0.001
200 < PaO,/FiO, -
100 < PaO,/FiO, < 200 1.14 (0.90-1.44) 1.28 (0.97-1.69)
PaO,/FiO, < 100 1.68 (1.30-2.16) 2.35(1.73-3.19)

Age, invasive mechanical ventilation and renal replacement therapy variables were excluded from multivariate analysis for multicollinearity issue

Cl confidence interval, HR hazard ratio, ICU intensive care unit, SOFA Sequential Organ Failure Assessment

The mortality of elderly patients admitted in the ICU
for SARS-Cov-2-related ARDS varied from 77 to 84%
[1]. These mortality rates appear very high compared to
those reported in ARDS outside COVID-19 [12, 23]. For
instance, the Large Observational Study to Understand
the Global Impact of Severe Acute Respiratory Failure
(LUNG SAFE) reported Day-90 mortality rates of 47%,
51%, and 50% for the 70-74 years, 75-79, and > 80 years
old patients, respectively (unpublished data, personal
communication from the authors) [24]. Our Day-90
mortality (46%) contrasts with early reports (1-3) and
the large German cohort of 10,021 patients (923 patients
over 70 years) [4] despite a large proportion of patients

intubated during their ICU stay in our study (78%). It
was, however much higher than the 25% Day-90 mortal-
ity observed in the rest of the population of the COVID-
ICU cohort (i.e., patients<70 years old) [15]. Besides,
the mortality of our patients over 80 years old seems
higher when compared with same-age patients with non-
COVID-19-related ARDS, planned [25], or unplanned
ICU admission [26]. Several factors such as triage policy
before ICU admission, ICU resources at the time of the
pandemic, ICU case volume [27] and patients’ comorbid-
ities may explain these discrepancies.

Before the context of COVID-19, frailty as meas-
ured with the Clinical Frailty Scale in elderly critically



Dres et al. Ann. Intensive Care (2021) 11:77

1.0 4 ILLL
0.8 LL{L:_L\_\—‘—‘—
[= L
o i 8
= e T
E o5 T
d
=2
1:>_' —— Noinvasive mechanical ventilation at Day-1
E 044 __ Invasive mechanical ventilation at Day-1
2
o
0.2
Logrank test: p-value = 0.052
0 T T T T T 1
0 15 30 45 60 75 90
Days
No. at risk
— 123 98 90 89 88 88 88
- 146 113 96 89 86 86 85
Fig. 3 Kaplan-Meier survival estimates during the 90 days following
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ill patients was strongly associated with Day-30 mortal-
ity [26]. This tool was even a better predictor of mortal-
ity than SOFA score [25] or classical geriatric scales [26].
Recently, in a large observational study performed in the
United Kingdom that enrolled 1564 COVID-19 patients
with a median age of 74 years, and more than 50% of
the population with a Clinical Frailty Scale >4, the crude
hazard ratio (95% confidence interval) for mortality were
3.12 (2.05-4.76) and 4.41 (2.90-6.71) for those with a
Clinical Frailty Scale of 5-6 and 7 to 9, respectively [11].
However, the overall low Clinical Frailty Scale reported
in our study and our low proportion of vulnerable or frail
patients suggest that a significant triage was performed
before ICU admission [28]. No national ICU admission
criteria policy was provided at the time of the study, and
the ICU admission decision was left to the discretion of
the physicians in charge of the patient. Whether this tri-
age resulted from intensivist’s evaluation, non-intensiv-
ists practitioner’s judgment, ICU beds occupancy, or the
patients themselves should be further investigated.

Old patients admitted to the ICU with COVID-19 are
at increased risk of death [3, 29] and the decision of ICU
admission can be challenging [8]. The use of the Clini-
cal Frailty Scale has proven to be helpful in this context
[9]. Besides, the respect of the patient’s wishes and val-
ues, expressed directly by the patient via advance direc-
tives or reported by the healthcare surrogate should have
to be taken into consideration [30]. In old patients with
an uncertain prognosis, it can be particularly difficult to
decide whether or not to admit to the ICU and provide
invasive treatments such as mechanical ventilation. In
such circumstances, an “ICU-trial of limited-time” has
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been proposed [31]. However, in the context of COVID-
19, this strategy could be challenging as a long invasive
mechanical duration is often required to see any clinical
improvement. In other words, an ICU trial with a too-
short limited-time could lead to misinterpretation and
ethical misconduct. This important point is reinforced by
the extremely long durations of invasive mechanical ven-
tilation, and ICU length of stay observed in our surviving
patients.

Beyond the admission of elderly patients in the ICU,
the decision of the timing of intubation remains cru-
cial. The majority of our patients (62%) were intubated
on ICU Day-1. Interestingly, apart from obvious reasons
such as hemodynamic instability, relevant clinical differ-
ences were scarce between patients who were intubated
upon admission and those who were not. For instance,
their Clinical Frailty Scale, time between first symptoms
and ICU admission, and PaO,/FiO, ratio were not signifi-
cantly different, suggesting that the decision of intuba-
tion on admission was mainly driven by the experience
of the physicians and the limited knowledge of this new
disease at that time. As reported by others [32], the pro-
portion of patients being intubated upon ICU admission
during the first period of the study decreased from 67 to
56% during the last month (after March 29th, 2020), with
being admitted in that latter period independently asso-
ciated with a lower Day-90 mortality. An early intubation
strategy was even associated with a poorer outcome in
our matching analysis while further studies are warranted
to confirm this finding. Less reluctance of the caregivers
to provide non-invasive oxygen strategies along the first
COVID-19 wave has been reported [15], but the benefit
in terms of survival is still uncertain [33]. These strategies
seem promising in that at-risk population where patients
receiving invasive mechanical ventilation are more likely
to experience long-term physical, neuropsychiatric, and
quality of life impairments [34, 35].

Our study is a large international cohort of old critically
ill patients with detailed characteristics and Day-90 out-
come. However, despite a large number of participating
ICUs, our population sample may be prone to selection
biases that may limit generalizability. Since the study was
mainly conducted in France (1115, 41 and 43 patients
in France, Switzerland, and Belgium, respectively) dur-
ing a period with high pressure on the health system and
before the publication of several core randomized tri-
als [36, 37], our findings may differ during subsequent
COVID-19 outbreaks, and in countries with different
public health care organizations, ICU admission policy,
or ICU resources [4]. Comparison with further studies
from other countries will help to better allocate health
care resources and determine the indications and contra-
indications of non-invasive ventilatory strategies in this
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specific population. Besides, we only provided data on
patients who were admitted to the ICU, and no informa-
tion was available on treatments before ICU admission
nor on patients for whom an ICU admission was denied
in the participating ICUs. Besides, important detailed
information is also lacking regarding therapy limitations.
This information would have allowed a thorough investi-
gation of ICU-admission criteria used during this surge
of ICU resources.

Conclusions

During the first COVID-19 pandemic wave, patients
over 70 years old represented more than a quarter of the
COVID-19 population in the participating ICUs of that
study. Their overall Day-90 mortality was 46% with a dis-
mal prognosis in patients older than 80 years old. Given
the very long duration of mechanical ventilation as well
as a prolonged ICU and hospital stay in the survivors,
further studies are urgently warranted to evaluate the
long-term psychological, neurocognitive, and functional
outcomes of this high-risk and vulnerable population.
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