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The number of older adults requiring critical care has
increased worldwide as the population ages. People aged
80 years and older represent the fastest growing sub-
group in intensive care unit (ICU) admissions. In high-
income countries, for example, they already constitute
15% and 20% of all ICU admissions [1-3]. Increasing
evidence suggests that outcomes of older patients in ICU
are not as poor as one might initially expect. Nonethe-
less, the appropriateness of admission to ICU remains
context-specific. Where there are resource limitations
and competing priorities for those beds, it would be bet-
ter if decision-making incorporated objective parameters
to answer core questions, like “Will this older patient
benefit from ICU resources?” or “How to best care for
this older patient with a critical illness?” Although we do
not have the perfect answers to these questions, recent
advances regarding older ICU patients are notable [4].

In older people, age-related conditions—frailty, cogni-
tive impairment, functional disability, sensory deficits,
comorbidities, polypharmacy—capture an overall base-
line vulnerability, pivotal in estimating the patient’s ability
to cope with acute insults (e.g., emergency surgery, septic
shock) [5-7]. Such conditions share similar pathophysi-
ology mechanisms, including neuromuscular weakness,
decreased oxygen utilization, increased inflammation,
and immunosenescence, all important in the ICU con-
text. Thus, unlike robust older patients, those with high
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baseline vulnerability are susceptible to multi-system
organ failure and adverse outcomes when facing an acute
insult [7-9]. That is why ‘biological age’ differs from
‘chronological age’ and is essential for decision-making in
older patients [4—6].

Heterogeneity is a hallmark of the older population,
making it challenging to identify early—among older
patients of similar age—those more likely to benefit from
ICU resources and those in whom escalating acute care
would be useless [5-7]. Physiological changes that affect
vital signs (e.g., blunted heart rate response to stress) and
laboratory findings (e.g., lower serum creatinine) predis-
pose to atypical presentations of acute diseases as people
age, particularly in those accumulating frailty and other
age-related conditions [10]. Consequently, traditional
prognostic tools [the Sequential Organ Failure Assess-
ment (SOFA) score and Simplified Acute Physiology
Score (SAPS) II] alone can also misclassify illness severity
in older patients [5].

In this issue of Intensive Care Medicine, Mousai and
colleagues offer cutting-edge knowledge on this topic
[11]. These authors examined the heterogeneity of peo-
ple aged 80 years and older in critical care by clustering
analysis of bedside clinical variables assessed on admis-
sion to ICUs in 22 European countries, integrating the
VIP2 cohort study [5]. Besides demographic factors, rea-
sons for ICU admission, and SOFA scores, the authors
considered information on age-related conditions, which
allowed them to identify seven clusters with distinct phe-
notypes (Fig. 1) [11]. Notably, Mousai and colleagues
confirmed the validity of the clusters by providing exter-
nal validation in another dataset comprising critical care
patients affected by coronavirus disease 2019 (COVID-
19) (the COVIP study) and by incorporating initially
excluded patients with limitations of life-sustaining treat-
ment into sensitivity analyses [7].
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Fig. 1 Distinct clinical and prognostic profiles of older patients from the VIP2 cohort

For many years, ICU admissions in people aged
80 years and older were a synonym for suffering and
moral distress in patients and families [4]. However, this
view has proven to be superficial, as Mousai and col-
leagues showed while reporting divergent outcomes
across the clusters (Fig. 1) [11]. While 30-day mortality
reached 57% in the VIP2 patients with age-related con-
ditions and high SOFA scores, it was only 7% among
the oldest old patients presenting very mild age-related
impairments and low SOFA scores. Other specific pro-
files denoting respiratory, cardiac, and renal failure had
a 30-days mortality rate of around 10%, with only the
phenotype presenting age-related conditions approach-
ing nearly 20% of mortality risk, despite low SOFA scores
[11].

Such findings corroborate practical implications. Expe-
rienced intensive care clinicians understand that age
can attract frailty and other age-related conditions, and
those latter factors are responsible for limited reserves
to survive critical illness. It would not surprise that a
frail patient with a high SOFA score has a very high risk
of dying (cluster G). A frail patient in ICU without such
a high SOFA score still has a considerable risk of dying
(cluster F). On the contrary, an otherwise robust octoge-
narian (cluster A) or nonagenarian (cluster C), without

an illness with high SOFA scores, is highly likely to sur-
vive an ICU admission. Mousai and colleagues innovated
by presenting this whole picture as distinct phenotypes
(Fig. 1), which could aid clinicians in conversations at the
bedside on goals of care with patients and families (i.e.,
advanced care planning or decisions on withdrawing or
withholding ICU treatments) [11-13].

Personalized medicine implies considering each patient
individually to be able to manage specifically their health
care. A midpoint between generalizing all ICU older
patients and viewing each patient individually is to iden-
tify homogenous sub-groups constituted by patients
who share similar clinical characteristics at a time point.
In this way, cluster approaches aim to minimize the dif-
ferences between similar individuals and maximize the
differences between individuals with distinct features
[14]. However, clustering is not an exact science as
results depend on data and methodological approaches.
For example, clusters F and G comprised 10% and 30%
of patients living in nursing homes, respectively, prior
to critical illness, subgroups that would often not be
appropriate for ICU admissions. Although observed
clusters identified by Mousai and colleagues can be con-
sidered solid sub-groups of older patients in the ICU,
their findings in Europe lack generalisability to other ICU
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populations and contexts [11]. Furthermore, their find-
ings were based on ICU and 30-day mortality, arguably
very short-term outcomes for this cohort of patients.
Future research should focus on patient-centred out-
comes, as quality of life and functional measures are the
most relevant health aspects for older ICU patients [12].

In conclusion, Mousai and colleagues leveraged routine
and vulnerability measures that were obtained at the bed-
side to describe clusters of older patients sharing similar
clinical and prognostic profiles on ICU admission [11].
The next step is looking at which interventions might be
appropriate for the different clusters and which interven-
tions might not be. This may involve not admitting older
patients with high frailty and SOFA scores to ICU. It may
involve providing short-term vasopressor support but
not mechanical ventilation or dialysis to other patients.
In the meantime, we should acknowledge that age is
insufficient reasoning [15]—it is time to integrate geriat-
rics principles into critical care medicine.
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