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Abstract 

Background  Non-invasive ventilation (NIV) has been commonly used to treat acute respiratory failure due to COVID-
19. In this study we aimed to compare outcomes of older critically ill patients treated with NIV before and during 
the COVID-19 pandemic.

Methods  We analysed a merged cohort of older adults admitted to intensive care units (ICUs) due to respiratory fail-
ure. Patients were enrolled into one of two prospective observational studies: before COVID-19 (VIP2—2018 to 2019) 
and admitted due to COVID-19 (COVIP—March 2020 to January 2023). The outcomes included: 30-day mortality, 
intubation rate and NIV failure (death or intubation within 30 days).

Results  The final cohort included 1986 patients (1292 from VIP2, 694 from COVIP) with a median age of 83 years. 
NIV was used as a primary mode of respiratory support in 697 participants (35.1%). ICU admission due to COVID-19 
was associated with an increased 30-day mortality (65.5% vs. 36.5%, HR 2.18, 95% CI 1.71 to 2.77), more frequent 
intubation (36.9% vs. 17.5%, OR 2.63, 95% CI 1.74 to 3.99) and NIV failure (76.2% vs. 45.3%, OR 4.21, 95% CI 2.84 to 6.34) 
compared to non-COVID causes of respiratory failure. Sensitivity analysis after exclusion of patients in whom life 
supporting treatment limitation was introduced during primary NIV confirmed higher 30-day mortality in patients 
with COVID-19 (52.5% vs. 23.4%, HR 2.64, 95% CI 1.83 to 3.80).

Conclusion  The outcomes of patients aged ≥80 years treated with NIV during COVID-19 pandemic were worse com-
pared then those treated with NIV in the pre-pandemic era.
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Introduction
Acute respiratory distress syndrome (ARDS) is one of 
the leading causes of admission to intensive care units 
(ICUs) around the world [1]. In recent years this trend 
was strengthened by the COVID-19 pandemic result-
ing in an overwhelming number of patients admitted 
to ICUs due to ARDS secondary to SARS-CoV2 infec-
tion. The majority of patients suffering from ARDS 
require invasive mechanical ventilation, but the some 
experts and guidelines support a trial of non-invasive 
respiratory support (e.g. NIV) as an appropriate man-
agement in selected cases of mild ARDS [2, 3]. The 
Authors of recently published ARDS management 
guidelines issued by European Society of Intensive 
Care Medicine were unable to make a recommenda-
tion for or against the use of NIV for the treatment of 
ARDS due to insufficient evidence[4]. However, due to 
the shortage of resources in many healthcare systems 
clinicians have had to resort to using NIV, often out-
side the ICU, in patients who would typically be intu-
bated in normal circumstances [5].

The frequency of NIV failure in patients with non-
COVID ARDS was relatively high and correlated with 
ARDS severity [6]. Initial reports confirmed NIV to 
have a low success rate in the treatment of hypox-
emic respiratory failure due to COVID-19 [6, 7]. 
Randomised controlled trials showed, albeit inconsist-
ently, that NIV compared to high-flow oxygen therapy 
and conventional oxygen therapy reduced the need 
for intubation but did not reduce mortality [8–10]. 
Despite limited effectiveness, NIV offers some indis-
putable advantages compared to invasive mechanical 
ventilation such as the reduction of invasive proce-
dures associated with patient`s discomfort such as 
intubation, which is particularly relevant in popula-
tions with poor prognosis at baseline [11].

The management of older patients in the ICU is 
challenging and associated with a high risk of failure 
largely determined by the degree of frailty at admis-
sion [12–14]. Therefore, in many cases, care is centred 
around patients` comfort and avoidance of invasive 
procedures whenever possible. To date, there are no 
available reports describing the use of NIV in very old 
ICU patients in terms of impact of the COVID-19 pan-
demic on its frequency, application, and outcomes.

In this analysis of data from two large, prospective, 
observational studies we aimed to compare outcomes 
of patients aged ≥80 years primarily treated with NIV 
before and during the COVID-19 pandemic. Addition-
ally, we describe temporal trends in the frequency and 
application of NIV in this population.

Methods
Study design
The study cohort includes patients enrolled in two pro-
spective observational studies aimed at the evaluation of 
very old intensive care patients i.e. Prognostic Score in 
the Very Old ICU Patients (VIP2 study, NCT0337069) 
and Outcomes and Prognostic Factors in COVID-19 
(COVIP study, NCT04321265) [13–15]. Intensive care 
units participating in the VIP2 study recruited consecu-
tive patients ≥80 years during a 6-month period in 2018–
2019. In COVIP patients aged ≥70 years with COVID-19 
were recruited from March 2020 to January 2023. Both 
studies were endorsed by the European Society of Inten-
sive Care Medicine.

The recruitment of ICUs, coordination of national and 
local ethical permission, and the supervision of patient 
recruitment at the national level was the responsibility of 
national coordinators. Ethical approval was mandatory 
for the study participation in each country. The ethical 
consent procedures varied across participating countries 
[16]. In some countries recruitment without informed 
consent was allowed, while in others the collection of 
informed consent was mandatory. Patients were followed 
up to 30 days after ICU admission or until death.

Study population
For this substudy we excluded patients: (1) aged <80 
years enrolled in the COVIP study; (2) patients with 
reasons for ICU admission other than “respiratory fail-
ure” and “combined respiratory and circulatory failure” 
enrolled in the VIP2 study; (3) lost to 30-day follow-up; 
(4) with incomplete data on NIV use and (5) recruited in 
ICUs outside the Europe and Israel.

Each patient was entered only once into the database 
regardless of readmission, transfer, or other reason. Day 
1 of the first admission to an ICU was the reference date. 
All consecutive dates were numbered sequentially from 
the admission date.

Data collection
Data were collected online using electronic case report 
forms (eCRF). The eCRF and database ran on a secure 
server composed and stored at Aarhus University, 
Aarhus, Denmark.

The Sequential Organ Failure Scale (SOFA) score on 
admission was calculated manually or using an online 
calculator built into the eCRF [17]. The baseline frailty 
level was assessed using the Clinical Frailty Scale (CFS) 
version 1.0. The CFS categorises patients into nine classes 
from very fit to terminally ill [1–9]. The information on 
patients` frailty was obtained from the patient or the 
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caregiver/family or hospital records. CFS was further cat-
egorised into fit (CFS ≤ 3), vulnerable (CFS = 4) and frail 
(CFS ≥5) [18, 19].

Type and duration of respiratory support were also 
documented. This included invasive mechanical ventila-
tion (IMV) and NIV. The available information included: 
the use of each respiratory support modality, day of ini-
tiation and duration of mechanical ventilation. Based on 
this information, patients were divided into primary NIV 
group (patients in whom NIV was introduced as the first 
respiratory support modality) and post-extubation NIV 
group (patients in whom NIV was the secondary res-
piratory support modality following invasive mechanical 
ventilation).

Data about limitation of life supporting treatment 
LLST (withholding or withdrawing) were documented 
based on international recommendations and national 
guidelines. We documented the category and timing of 
LLST introduction.

Outcome measurement
The primary endpoint was 30-day mortality. Second-
ary outcomes were: 30-day intubation rate, length of 
ICU stay, and NIV failure defined as death or intubation 
within 30 days since admission to the ICU.

Statistical analysis
Categorical variables were presented as numbers (per-
centages) and compared using the χ2 test, while con-
tinuous variables were presented as medians with 
interquartile ranges (IQR) and compared using the 
Mann–Whitney test.

The primary and secondary outcomes were described 
in a subgroup of patients in whom NIV was used as a pri-
mary respiratory support modality. Crude mortality was 
compared using the log-rank test and visualised using 
Kaplan–Meier curves. The same approach was used to 
compare mortality between patients primarily treated 
with invasive mechanical ventilation and those who were 
intubated after an initial NIV trial.

Multivariable analysis of factors associated with 30-day 
mortality was performed using Cox proportional hazard 
model and the independent variables included: study 
(VIP vs. COVIP), age, sex, SOFA score and CFS at admis-
sion. We also investigated factors associated with intuba-
tion rate and NIV failure using logistic regression with 
the same set of independent variables as listed above. 
Finally, we evaluated association between 30-day mor-
tality and the number of days between NIV introduction 
and intubation in a Cox proportional hazard model with 
adjustment for above mentioned confounders.

We performed a sensitivity analysis for which we 
excluded patients in whom LLST was introduced while 

patients were on primary NIV. Such an approach allowed 
us to evaluate the effectiveness of NIV used as a primary 
respiratory support in patients without “do not intubate” 
or “do not resuscitate” orders, contrary to NIV being 
used as a palliative measure in patients with LLST. In 
this subgroup we compared 30-day mortality, intubation 
rate and NIV failure rate in a univariable and multivari-
able analysis using analogous methods to those described 
above.

No formal sample size calculation prior to these two 
purely observational studies was performed. This was a 
complete case analysis. A two-sided p-value < 0.05 was 
considered statistically significant. Statistical analyses 
were performed using the R 4.1.0 software (R Develop-
ment Core Team, Vienna, Austria).

Results
Study sample
The final cohort of patients consisted of 1986 patients 
with 1292 patients enrolled in VIP2 study and 694 
patients recruited in the COVIP study. Patients included 
in the COVIP study were younger (83 vs. 84 years, p < 
0.001), more frequently male (66.1% vs. 52.8%, p < 0.001) 
and were less often classified as frail (35.6% vs. 45.2%, p 
< 0.001) or vulnerable (15.9% vs. 22.7%, p < 0.001). The 
median follow-up period for the primary outcome was 30 
days (IQR 8 to 30). Study flow-chart is presented in Fig. 1.

Non‑invasive ventilation
Non-invasive ventilation was used in 812 patients (40.9%) 
and less often in the COVIP study (34.3% vs. 44.4%, p < 
0.001) with the median day of NIV initiation being the 
first day of ICU stay for both studies. The duration of 
NIV therapy was similar in both studies (24.0 vs. 20.0 h, p 
= 0.121). Among non-invasively ventilated patients, NIV 
was used as a primary respiratory support modality in 
697 participants (86.4%) and as post-extubation respira-
tory support in 115 patients. The proportion of primary 
NIV was similar in both studies (86.9% vs. 86.1%, p = 
0.856). Comparison of primary NIV patients in COVIP 
and VIP2 cohorts is presented in Table 1.

In the primary NIV group LLST was introduced dur-
ing NIV therapy in 264 patients (38.3%) with this pro-
portion being similar in COVIP and VIP2 studies (40.5% 
vs. 37.3%, p = 0.486). Data on LLST was unavailable in 7 
patients.

Outcomes
The 30-day mortality rate in the primary NIV group 
was 45.1% (314/697) and was significantly higher in the 
COVIP cohort (65.5% vs. 36.5%, log-rank p < 0.001). 
Multivariable analysis adjusted for age, sex, SOFA and 
CFS scores confirmed that COVID patients were at 
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higher risk of dying within 30 days of admission com-
pared to patients without SARS-CoV2 infection (HR 
2.18, 95% CI 1.71 to 2.77, see Fig. 2).

Among patients in the primary NIV group the intu-
bation rate was 23.2% (162/697) and was significantly 
higher in patients with confirmed SARS-CoV2 infec-
tion (36.9% vs. 17.5%, p < 0.001) compared to the VIP2 
cohort. This association was confirmed in the multivar-
iable analysis (OR 2.63, 95% CI 1.74 to 3.99). The num-
ber of days between NIV introduction and intubation 
was higher in the COVIP cohort (1.0 vs. 0.5 days, p = 
0.001).

The mortality rate in patients who eventually required 
intubation was 59.3% (94/157) and was significantly 
higher in patients from the COVIP cohort (71.1% vs. 
48.8%, log-rank p = 0.027). The requirement for escala-
tion to invasive mechanical ventilation after initial NIV 
trial was associated with an increased 30-day mortal-
ity in both the VIP2 (HR 4.90, 95% CI 2.89 to 8.30) and 
COVIP (HR 5.60, 95% CI 2.50 to 12.50) cohorts (see 
Fig.  3) . There was no significant difference in 30-day 
mortality between patients primarily treated with inva-
sive mechanical ventilation (n = 883) and patients who 
required intubation after initial NIV trial in the entire 
cohort (54.5% vs. 59.3%, log-rank p = 0.89) , COVIP 
cohort (64.8% vs. 71.1%, log-rank p = 0.89) and VIP 
cohort (49.1% vs. 48.8%, log-rank p = 0.63)—see Addi-
tional file 1: Fig. S1. Moreover, after adjustment for age, 
sex, SOFA and CFS scores, we did not find any asso-
ciation between 30-day mortality and number of days 
between NIV introduction and intubation for the entire 

cohort (HR 0.75, 95% CI 0.49 to 1.16), COVIP cohort 
(HR 0.90, 95% CI 0.49 to 1.63) and VIP cohort (HR 
0.91, 95% CI 0.43 to 1.91).

Patients with COVID-19 were hospitalised in the ICU 
for a longer period of time compared to participants 
without COVID-19 (8.0 vs. 4.0 days, p < 0.001), both in 
non-survivors (7.6 vs. 4.0 days, p < 0.001) and survivors 
(8.5 vs. 4.1 days, p < 0.001).

NIV failure rate was 54.5% (379/697) and was mark-
edly higher in the COVIP study (76.2% vs. 45.3%, p < 
0.001). Multivariable analysis confirmed a higher odds 
of NIV failure in the COVIP cohort (OR 4.21, 95% CI 
2.84 to 6.34). Another risk factor for NIV failure was 
higher SOFA score on admission (OR 1.22, 95% CI 1.14 
to 1.31). A summary of outcome analyses is presented 
in Table 2.

Sensitivity analysis
For sensitivity analysis we compared 30-day mortal-
ity in a subgroup of patients in whom LLST was not 
introduced while on NIV (n = 426). The 30-day mor-
tality rate, intubation rate and NIV failure rates were 
31.7% (135/426), 38.0% (162/426) and 47.2% (201/426) 
respectively. It confirmed a higher mortality rate in the 
COVIP cohort both in univariable (52.5% vs. 23.4%, p 
< 0.001) and multivariable analyses (HR 2.64, 95% CI 
1.83 to 3.80). Similar results were found in the sensitiv-
ity analyses for intubation (62.3% vs. 28.3%, p < 0.001; 
OR 4.54, 95%CI 2.74 to 7.62) and NIV failure (70.5% vs. 
37.8%, p < 0.001; OR 4.05, 95% CI 2.47 to 6.78).

Fig. 1  Study flow-chart.



Page 5 of 10Polok et al. Annals of Intensive Care           (2023) 13:82 	

Discussion
In this analysis of two large observational studies 
including 1986 patients aged ≥80 years old we showed 
that, compared to the pre-pandemic era, patients with 
COVID-19 ARDS treated primarily with NIV were 
less likely to survive 30 days after admission to the ICU 
despite being less frail. Other important observations 
include lower NIV utilisation and more than a quadru-
pled risk of NIV failure during the COVID-19 pandemic.

Within the first weeks of the pandemic it became 
clear that COVID-19 was a complex and challenging 
disease presenting with severe and difficult to treat res-
piratory failure, increased risk of thrombotic complica-
tions and above all high infectivity [20]. This in turn led 
to nearly immediate exhaustion of global ICU capacity 

and requirement to maximally optimise distribution of 
already scarce resources. One of the greatest challenges 
faced by clinicians and policymakers was managing the 
constant rapidly escalating requirement for ICU beds. 
This led to difficult decisions, with some countries resort-
ing to using age as a sole criterion for ICU admission 
[21]. This was contradictory to accumulating evidence 
that frailty, rather than age, is a crucial determinant of 
outcomes in this population, both before and during the 
pandemic [13, 14, 22]. Very old ICU patients are a par-
ticularly fragile and challenging population of patients 
with limited physiological reserves and poor baseline 
prognosis. They require careful consideration in terms 
of the goals of care and the scope of invasive procedures 
offering potential benefit for these patients. NIV is an 

Table 1  Characteristics of primary NIV patients

Categorical data is presented as n (%), while continuous variables are presented as median (interquartile range)
*  Data on LLST was incomplete in 7 patients

Feature VIP2 COVIP p-value

Entire group
Number of patients 491 206

Age 83.00 (81.0 to 86.0) 83.0 (81.0 to 85.0) 0.044

Female sex 251 (51.1) 67 (32.5)  < 0.001

SOFA 4.0 (3.0 to 6.0) 5.0 (3.0 to 7.0) 0.117

CFS 4.0 (3.0 to 6.0) 4.0 (3.0 to 6.0) 0.022

Frailty category

 Fit (CFS ≤ 3) 152 (31.1) 84 (42.9)

 Vulnerable (CFS = 4) 116 (23.7) 29 (14.8) 0.004

 Frail (CFS ≥ 5) 221 (45.2) 83 (42.3)

 LLST introduction during NIV 181 (37.3) 83 (40.5) 0.486

 30-day mortality 179 (36.5) 135 (65.5) p < 0.001

 Intubation rate 86 (17.5) 76 (36.9) p < 0.001

 NIV failure 222 (45.3) 157 (76.2) p < 0.001

 ICU length of stay 4.0 (1.9 to 7.6) 8.0 (4.0 to 14.8) p < 0.001

 Survivors 4.1 (2.0 to 7.8) 8.5 (5.6 to 21.2) p < 0.001

 Non-survivors 4.0 (1.5 to 7.3) 7.6 (3.1 to 13.3) p < 0.001

Without LLST on NIV*

Number of patients 304 122

Age 83.0 (81.0 to 86.0) 83.0 (81.0 to 84.8) 0.087

Female sex 154 (50.7) 41 (33.6) 0.002

SOFA 4.0 (3.0 to 6.0) 5.0 (3.0 to 7.0) 0.022

CFS 4.0 (3.0 to 5.0) 3.0 (3.0 to 5.0) 0.007

Frailty category

 Fit (CFS ≤ 3) 117 (38.6) 63 (54.8) 0.012

 Vulnerable (CFS = 4) 74 (24.4) 21 (18.3)

 Frail (CFS ≥ 5) 112 (37.0) 31 (27.0)

 30-day mortality 71 (23.4) 64 (52.5)  < 0.001

 Intubation rate 86 (28.3) 76 (62.3)  < 0.001

 NIV failure 115 (37.8) 86 (70.5)  < 0.001
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Fig. 2  Adjusted survival curves comparing 30-day mortality between patients enrolled in the VIP2 and COVIP studies. Adjustment was made for: 
age, sex, CFS at admission and SOFA score at admission.

Fig. 3  Kaplan–Meier curves comparing a crude 30-day mortality between patients treated initially with NIV who required and who did not require 
intubation, stratified by study. This curves represent pint estimates with 95% confidence intervals

Table 2  Summary of outcome analyses

Factor Outcomes

30-day mortality,
HR (95% CI)

Intubation rate,
OR (95% CI)

NIV failure,
OR (95% CI)

30-day mortality 
(sensitivity 
analysis),
HR (95% CI)

Age 1.04 (1.01 to 1.07) 0.86 (0.80 to 0.92) 1.00 (0.96 to 1.05) 1.02 (0.96 to 1.08)

Female sex 0.81 (0.63 to 1.03) 1.30 (0.86 to 1.99) 0.90 (0.64 to 1.27) 0.84 (0.58 to 1.22)

SOFA 1.08 (1.04 to 1.13) 1.27 (1.18 to 1.37) 1.22 (1.14 to 1.31) 1.10 (1.03 to 1.17)

CFS 1.16 (1.08 to 1.24) 0.78 (0.69 to 0.88) 1.09 (0.98 to 1.20) 1.11 (0.99 to 1.24)

Study (COVIP vs. VIP2) 2.18 (1.71 to 2.77) 2.63 (1.74 to 3.99) 4.21 (2.84 to 6.34) 2.64 (1.83 to 3.80)
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excellent example of minimising discomfort in critically 
ill older patients. It can be used as a respiratory support 
in both hypoxemic and hypercapnic acute respiratory 
failure without the need for intubation, neuromuscular 
blockade and in majority of cases without sedation. For 
these reasons it was considered a promising alternative 
to invasive mechanical ventilation during the pandemic 
crisis.

According to the current guidelines NIV is primar-
ily used in patients with acute COPD exacerbation with 
hypercapnia and in patients with acute respiratory failure 
secondary to pulmonary oedema. Due to shortage of ICU 
beds and personnel as well as relative simplicity of NIV 
compared to invasive mechanical ventilation, NIV was 
commonly used outside the ICUs to treat even severe 
cases of ARDS resulting from COVID-19, which enabled 
a more optimal distribution of limited ICU resources in 
this difficult time. Our study confirms that compared to 
the pre-pandemic era the utilisation of NIV decreased 
during the pandemic as compared to patients admitted 
due to respiratory failure in the earlier period [23]. In 
this analysis we focused more on the application of NIV 
and found that the proportion of NIV used as a primary 
respiratory support compared to post-extubation NIV 
remained the same during the pandemic. We believe that 
the surprising decrease of NIV utilisation in older ICU 
patients was mainly driven by the staggering number of 
patients who required invasive mechanical ventilation 
which in turn shifted the management of ARDS requiring 
high-flow nasal oxygen therapy (HFNOT) or NIV outside 
the ICU. The lower use of NIV in COVID-19 patients 
was also driven by recommendations for early intubation 
which appeared in the early phase of the pandemic as 
well as fear of increased risk of infections affecting medi-
cal staff associated with aerosol-generating procedures 
such as HFNOT or NIV [24]. Unfortunately, we did not 
gather data about pre-ICU management of respiratory 
failure and are unable to determine whether and for how 
long HFNOT or NIV were used in the study participants 
before the ICU admission.

Regardless of age group the prognosis of patients 
admitted to the ICU due to COVID-19 is clearly worse 
compared to other viral or bacterial pneumonias [25, 
26]. A recent paper written by the VIP project group 
confirmed that the survival rate of critically ill patients 
aged ≥ 80 years nearly halved during the pandemic 
despite younger age, better functional status and lower 
severity of organ failure at admission [23]. Our analy-
sis of a subpopulation of patients primarily treated with 
NIV proves that patients with COVID-19, despite being 
more frequently categorised as fit according to CFS, had 
more than a two-time higher risk of dying within 30 days 
from admission. This observation was confirmed in a 

sensitivity analysis excluding patients in whom LLST 
was introduced during NIV. Contrary to the report of the 
entire population of VIP2 and COVIP studies, analysis 
of patients primarily treated with NIV revealed a similar 
rate of LLST in COVID-19 and non-COVID-19 patients. 
This suggests that the difference observed by Guidet et al. 
was mostly driven by LLST introduced during invasive 
ventilation [23]. Worse outcomes of COVID-19 patients 
treated with NIV are not surprising when one remem-
bers that this technique is not the first choice of therapy 
in hypoxemic respiratory failure due to pneumonia and 
in the majority of COVID-19 cases was selected based on 
logistical, rather than medical reasons. Conversely, VIP2 
study population likely included a proportion of patients 
admitted to the ICU with respiratory failure secondary 
to acute exacerbation of chronic obstructive pulmonary 
disease or pulmonary oedema i.e. two indications with 
the strongest evidence for NIV benefit [27]. To improve 
comparability of these samples we used multivariable 
analysis allowing to account for at least part of clinically 
relevant confounders. Nevertheless, the reader must 
keep in mind that at least part of the difference in clinical 
outcomes could be attributed to different indications for 
NIV therapy.

In the pre-pandemic circumstances intubation rate 
in patients with ARDS ranged from 22.2% in mild cases 
to 47.1% in severe cases [6]. The intubation rate in our 
study was 23.2% and increased to 38.0% after exclusion 
of patients with LLST. Requirement for intubation after 
the initial NIV trial has serious clinical implications and 
is associated with approximately a five times higher risk 
of death compared to patients who were not intubated. 
In this subgroup the 30-day mortality reached nearly 50% 
in non-COVID patients and more than 70% in patients 
with COVID-19. This may be a least partially related to 
longer exposure to NIV which is associated with patient 
self-inflicted lung injury potentially leading to worse out-
comes [7, 28]. On the other hand, our analyses showed 
that the 30-day mortality of patients who required inva-
sive mechanical ventilation was similar regardless of 
previous NIV attempt in both cohorts while some pre-
vious studies showed that early intubation may even be 
associated with worse outcomes [29]. The optimal tim-
ing of intubation remains unclear and requires further 
research. Due to the specific population of our study we 
broadened the definition of NIV failure by adding death. 
We revealed that in approximately half of the cases NIV 
failed to protect older patients from intubation or death 
and this proportion was especially high in patients with 
COVID-19. In this subgroup three out of four patients 
died or required intubation. A previous report by our 
group, based on a cohort of COVID-19 patients aged 
≥70 years, suggested that increasing duration of NIV 



Page 8 of 10Polok et al. Annals of Intensive Care           (2023) 13:82 

prior to intubation was related to higher mortality [7]. 
The current report does not confirm this observation, 
but the number of patients included in this analysis was 
low hence limiting its statistical power. Considering the 
entire available body of evidence, we believe that when 
deciding to initiate respiratory support for respiratory 
failure, especially secondary to SARS-CoV2 infections, 
clinicians should be aware of the high risk of failure and 
be ready to intubate and should not delay this decision. 
Further studies are required to determine the optimal 
timing and thresholds for escalation from NIV to inva-
sive respiratory support.

The main strength of this paper is it is the prospectively 
gathered and large sample of homogenous population of 
critically ill, older patients with a high follow-up comple-
tion rate. Precisely gathered data on LLST allowed us to 
reliably incorporate this crucial aspect of geriatric critical 
care into our analyses. We are however aware of several 
limitations of our study. First, we did not gather data on 
HFNOT which is another form of advanced non-invasive 
respiratory support which gained a lot of attention during 
the COVID-19 pandemic. Second, we do not have infor-
mation about the management of acute respiratory fail-
ure prior to ICU admission and therefore we are unable 
to determine whether NIV or HFNOT were previously 
used. Third, due to the pragmatic character of this study 
we were unable to gather some crucial date on NIV such 
as mode (CPAP vs. bi-level), interface (nasal mask vs. face 
mask vs. helmet) and complications (e.g. pressure sores). 
This information would be very valuable from a clinical 
point of view. Fourth, we had limited data on patients’ 
characteristic e.g., we did not collect precise data on 
comorbidities, body mass index, oxygenation index, 
severity of dyspnoea, and medications that could fur-
ther reduce the risk of residual confounding. Fifth, lack 
of precise data about etiology of acute respiratory failure 
(ARDS vs. COPD exacerbation or pulmonary oedema) 
prevented us from performing some potentially signifi-
cant subgroup analyses. Sixth, we did not collect data on 
post-ICU care trajectory and hence were unable to deter-
mine the LLST status after transfer from the ICU and the 
reasons of death in ICU survivors who died within 30 
days. Finally, this study includes only older critically ill 
patients with COVID-19 and therefore the generalizabil-
ity of the results outside this group is limited.

Presented analysis of merged data from VIP2 and 
COVIP studies revealed that older critically ill patients 
with COVID-19 initially treated with NIV are at higher 
risk of dying within 30 days of ICU admission compared 
with patients treated for respiratory failure of differ-
ent aetiologies. We also confirmed that the odds of NIV 
success were low in patients aged ≥80 and decreased 
dramatically during the pandemic. The causes of worse 

outcomes in COVID-19 patients are likely to be mul-
tifactorial and at least partially related to the scarcity of 
resources faced in the early phase of the pandemic.
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