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Intensive care units (ICUs) worldwide continue to strug-
gle with the massive influx of patients with critical ill-
ness associated to coronavirus disease 2019 (COVID-
19). Their capacity is overwhelmed and there is clearly a 
need to act to implement a crisis standard of care, in an 
attempt to mitigate disparities in access to intensive care. 
The process of characterizing the natural progression of 
a disease and the pathophysiological differences between 
different categories of critically ill patients requires many 
years of in-depth study. And even when such characteri-
zation is available to help us make clinical judgments, we, 
as intensivists, continue to face challenges in achieving 
consensus and implementing critical care guidelines. The 
COVID-19 pandemic has led to a complete change in 
the way we conduct research, interpret results, and make 
recommendations. Over the past year, immediacy has 
become the dominant theme, favored over quality.

One particularly important feature of the current 
emergency has been the change we are seeing in the type 
of patients being admitted to ICUs. At the start of the 
COVID-19 pandemic, reports indicated that the disease 
mostly affected older adults and that young people were 
more likely to have milder disease. At that time, we were 
warned that our main focus should be to reduce infec-
tion and subsequent transmission to persons at higher 
risk of severe illness. Over time, however, this global con-
sensus started to change. According to data from epide-
miological teams at the Centers for Disease Control and 

Prevention in the United States, people under the age of 
30 accounted for more than 20% of COVID-19 cases over 
the summer of 2020 [1]. This trend was subsequently val-
idated, as reported in a study from Brazil by Kurtz et al. 
[2], published in this issue of Intensive Care Medicine. 
This group of researchers conducted an observational 
study in over 13,000 patients and determined that pro-
gressively more younger patients were being admitted to 
ICUs in Brazil. Importantly, however, this study only ana-
lyzed patients admitted until October 2020, and it could 
therefore be argued that the age at admission has since 
decreased further, in line with the findings of a recent 
US report that observed severe clinical characteristics in 
177 pediatric and young adult patients with SARS-CoV-2 
infection, of whom 44 (25%) required hospitalization. Of 
these, 20% were critically ill [8].

The main question now is: what led to this change in 
the age of patients being admitted to ICUs? We have 
several potential explanations. (1) Older patients being 
admitted to ICUs might have a poor outcome and this 
could have an impact on the admission criteria. Grasselli 
et al. reported mortality rates of 40% in the over-70 s and 
of > 50% in the over-80 s at the start of the pandemic in 
Italy [3]. (2) The new variants observed in SARS-CoV-
2-infected patients are undeniably having an impact. 
There is no doubt that the prominent strain in Brazil is 
now the Brazilian variant, which has been named P.1. 
Although it is not believed to be more deadly than the 
initially reported COVID-19 strain, P.1 is thought to be 
responsible for a rapid increase in the spread of infec-
tions. Moreover, a recent study has detailed a resurgence 
of COVID-19 in Manaus (Brazil), even though previ-
ous studies conducted in blood donors showed that 76% 
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(95% CI 67–98) of the population had been infected with 
SARS-CoV-2 by October 2020, a finding which suggested 
that pre-infection rates were above the theoretical herd 
immunity threshold (67%) [4]. In view of these findings, 
studies to investigate genetic and immunological param-
eters and clinical and epidemiological characteristics of 
SARS-CoV-2 variants with SARS-CoV-2 lineages linked 
to clinical progression are surely warranted. (3) The num-
ber of younger patients being infected has grown. This 
hypothesis, however, has not been clinically validated 
on a large scale. It is important to stress that while more 
patients are younger, there has been no marked change in 
the age-related risk of becoming critically ill, as recently 
reported by different country surveillance reports [5].

A major trend noted during the pandemic is related to 
the increase in the use of non-invasive respiratory sup-
port (NIRS), including non-invasive mechanical ven-
tilation or high-flow nasal cannula (HFNC) treatment. 
Whilst at the beginning of the pandemic, concerns about 
NIRS failure and aerosol transmission limited its use in 
hypoxemic patients admitted to ICUs, it is now com-
mon to see ICU patients being treated successfully with 
NIRS. This is a finding also reported in this issue of Inten-
sive Care Medicine by our Brazilian colleagues [2], whose 
clinical report included patients admitted to 126 ICUs 
during an 8-month period. Their data show an increased 
use of NIRS as the first respiratory support measure, 
associated with high survival rates. Nonetheless, we must 
acknowledge the limitations that can arise due to the 
nature of such observational studies. NIRS has consist-
ently been highlighted as a desirable element in clinical 
guidelines on the management of patients with severe 
hypoxemia. As intensivists, we try to implement ‘crisis 
standards of care’ while striving to minimize potential 
complications arising from invasive mechanical ventila-
tion and COVID-19. Accordingly, due to limited ICU bed 
and resource availability, the utilization of these devices 
has increased in patients who are critically ill.

This finding also has important economic implica-
tions, as the NIRS market is expected to garner consider-
able growth (~ 6 percent during the assessment period of 
2019–2027) on the back of the escalating medical emer-
gencies and the rising need to manage critical patients 
around the world, as reported, by experts, in Transpar-
ency Market Research [6]. However, as the use of NIRS 
is increasing, clinicians should be alert to early signs of 
failure of NIRS applications in critical care. For example, 
some index criteria/guidelines, such as the severity of the 
disease and the ROX index, defined as the ratio of oxygen 
saturation as measured by pulse oximetry/FiO2 to respir-
atory rate, have been assessed as predictors of the need 

to intubate COVID-19 patients receiving HFNC oxygen 
therapy [7].

Even though there have been many recent develop-
ments, and clinical reports underlining the ways in 
which COVID-19 patients have benefited from critical 
care management approaches and treatment changes, 
unfortunately the number of extremely sick patients 
being admitted to ICUs with acute respiratory distress 
syndrome (ARDS) and ultimately requiring invasive 
mechanical ventilation remains high. It is important 
to determine what factors are associated with disease 
progression, especially over the first days of invasive 
mechanical ventilation. This is supported by Patel et  al. 
[8], who analyzed clinical data of 633 patients under 
invasive mechanical ventilation in the UK and noted an 
extremely high mortality rate (43.3%), rising to over 80% 
in 3 of the 13 participating centers. Increased age was 
associated with worsening of hypoxemia within the first 
7  days. In this manuscript, the authors implemented a 
machine learning and explainable artificial intelligence 
tool to predict accuracy for mortality compared with 
admission data. Surprisingly, prone positioning, which 
has been one of the most life-saving maneuvers imple-
mented during the COVID-19 pandemic, was applied in 
only one in four patients with moderate hypoxemia, and 
in less than half of those with severe hypoxemia. There 
is a definite need for improvements, but in saying that, 
it must also be pointed out that the UK and Ireland are 
among the countries with the lowest ratio of ICU beds 
per population in Europe [9], which directly impacts the 
ability to provide immediate, lifesaving and quality care.

The COVID-19 pandemic is an unprecedented medi-
cal and economic challenge for intensivists, who face a 
relative scarcity of critical resources, and for critically ill 
patients in need of therapeutic strategies available only in 
ICUs. In the absence of robust and sustained governmen-
tal support, almost all ICUs will continue to face sizeable 
challenges in delivering quality care to those most at risk. 
There are many take-home messages, but one of the most 
crucial is this: there is clearly a need to invest in intensive 
care medicine, and if not now, when?
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