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Treating an elderly patient in intensive therapy requires the integration of many 
components. The purpose of this paper is to promote a comprehensive assessment 
of the critically ill patient aged 80 or more years.
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Introduction 
Ageing of the population combined with 
a shortage of intensive care unit (ICU) 
beds results in a demand for intensive 
care continuously outstripping supply 
of resources even in highly developed 
healthcare systems (Guidet et al. 2017). At 
the same time, the invasiveness and high 
cost of ICU procedures necessitate careful 
decision-making in regard to patients who 
may or may not benefit from admission to 
the ICU. Such issues are especially relevant 
in the case of critically ill patients over 
80 (Guidet et al. 2018). Accumulation of 

chronic diseases, depletion of biologi-
cal reserves, cognitive impairment, and 
malnutrition are inseparably associated 
with ageing. In older adults, critical illness 
often occurs in the context of a baseline 
depletion of physiologic reserves, not only 
posing a medical challenge, but also raising 
ethical questions about patients’ willingness 
to receive aggressive treatment which may 
prove futile in the end (Boumendil et al. 
2011). Long-term outcomes after intensive 
care are strongly determined by pre-ICU 
functional trajectories (Ferrante et al. 
2015). Hence, a complex assessment of a 
patient's health may enhance clinicians’ 
ability to distinguish those who are most 
likely to benefit from hospitalisation in 
the ICU and to guide post-ICU treatment 
strategies. The purpose of this paper is to 
promote a comprehensive assessment of the 
critically ill patient aged 80 or more years.

Acute Organ Dysfunction
The incidence of acute organ dysfunc-
tion increases with age (Flaatten et al. 
2017a). Older patients are more likely 
to suffer from sepsis than the younger 
counterparts (Angus et al. 2001). This is 
usually closely related with acute respira-
tory failure which constitutes the primary 
cause for an urgent ICU admission in the 
older population (Flaatten et al. 2017b). 
The functional ageing of organs should 
be considered when treating acute critical 
illness (Brunker et al. 2023). Examples of 
such organ changes and the resulting clinical 
implications are shown in Table 1 (Brunker 
et al. 2023). The most popular tool used 

for the assessment of organ dysfunction is 
the Sequential Organ Failure Assessment 
(SOFA) score (Vincent et al. 1996). First 
introduced as a tool to describe the severity 
of organ dysfunction, it was later found to 
be well correlated with mortality (Lopes 
Ferreira et al. 2001). Despite a number of 
caveats (Lambden et al. 2019), SOFA score 
continues to be a globally utilised universal 
method for multi-organ failure assess-
ment. With the introduction of the VIP 
(very old intensive care patients) network, 
a number of large observational studies 
have been conducted in this population 
(Van Heerden et al. 2021). For example, 
in the VIP-1 study (5021 patients), one-
point increase in submission SOFA score 
was independently associated with 30-day 
mortality: a hazard ratio (HR) of 1.13 
(1.12-1.14) (Flaatten et al. 2017b). In a 
subsequent VIP-2 study (3920 patients), 
one-point increase in SOFA produced a 
similar HR of 1.15 (1.14-1.17) (Guidet et 
al. 2020). Moreover, in a cluster analysis of 
the VIP-2 and COVIP studies, the authors 
derived seven different phenotypes based 
on SOFA, SOFA sub-scores, age, and geri-
atric features (Mousai et al. 2022). The 
phenotype based on the highest SOFA 
score produced a 30-day mortality of 57% 
compared to 17% in patients with lower 
SOFA score. Interestingly, the phenotype 
based solely on the oldest age was associ-
ated with an excellent prognosis (30-day 
mortality of 2%).

Frailty
Frailty is defined as a state of decreased 
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physiologic reserve that heightens vulner-
ability to acute stressors (Chen et al. 2014). 
Older patients, who are most susceptible 
to frailty, often exhibit various degrees of 
decreased mobility, weakness, sarcopenia, 
malnutrition, and impaired cognition 
(Muscedere et al. 2017). Importantly, a 
stay in the ICU may be associated with 
an exacerbation in the above pathologies 
due to neuropathy, increased catabolism 
and inflammation (Shepherd et al. 2017; 

Van Gassel et al. 2020; Paul et al. 2020). 
Undergoing critical illness may then be 
associated with ICU-acquired weakness 
which aggravates the already existing 
functional impairment (Vanhorebeek 
et al. 2020). Frailty increases mortality 
and prolongs ICU and hospital stay with 
increased use of organ support (Muscedere 
et al. 2017). The evaluation of frailty on 
admission to the ICU requires the use of 
a validated scoring system. One of the 

simplest and most-utilised tools in critical 
care research is the Clinical Frailty Scale 
(CFS) (Rockwood et al. 2005). The CFS, 
being a 9-point scale, stratifies patients based 
on their functionality. For example, a CFS 
grade of 1 describes a very fit patient who 
exercises regularly and is not dependent 
on any personal assistance. On the other 
hand, a grade of 8 corresponds to a person 
who is very severely frail, who is completely 
dependent and is approaching the end 
of life. Commonly, CFS ≥5 is regarded as 
clinical frailty (Church et al. 2020). Using 
this threshold, it has been observed that 
frailty is present in 46% of acutely admitted 
elderly ICU patients (Flaatten et al. 2017b). 
One-point increase in CFS is associated 
with a 30-day mortality HR of 1.11 (1.08-
1.15) (Guidet et al. 2020). Importantly, 
frailty should not be diagnosed as "pres-
ent" or "absent" - different grades of CFS 
have different prognostic implications, 
thus no single threshold discriminating 
patients who are “frail” from those “fit” 
can be deemed optimal. In sum, frailty 
contributes up to 9% of new prognostic 
information about 30-day mortality after 
adjusting for basic patient characteristics 
(Fronczek et al. 2021). 

Multimorbidity
Multimorbidity is a state in which two or 
more chronic diseases overlap (Salive 2013). 
Older age is the single most important 
risk factor accounting for multimorbidity. 
Hypertension, diabetes, chronic obstructive 
pulmonary disease, and cardiac failure are 
most common diseases in older, multi-
morbid patients (Salive 2013). An average 
patient over 80 years old struggles with 
roughly three chronic diseases (Barnett 
et al. 2012). Since multimorbidity is not 
a homogeneous entity, different disease-
constellations determine different outcomes 
(Zador et al. 2019). Importantly, accounting 
for comorbidities improves prognostication 
in critical care (Nielsen et al. 2019). One of 
the validated tools to assess the grade of 
multimorbidity is the Charlson Comorbid-
ity Index (CCI) (Charlson et al. 1987). In 
the ICU population, CCI has been shown 
as a valuable addition to predicting both 
in-hospital, 30-day or 1-year mortality, 

Table 1. Examples of ageing changes and their clinical implications

 
System Ageing changes Clinical implications 
Cardiovascular ↑ vascular stiffness; 

↑ sympathetic tone; 
↑ ventricle stiffness; 
↓ ventricle contractility; 
↑ fibrosis of cardiac 
pacemaker; 
↑ valvular calcification; 
↑ atherosclerosis 
 

• Consider fluid therapy as the 
primary tool for resuscitation (↑ 
preload dependency) 

• Consider higher blood pressure 
targets 

• Acknowledge impaired 
compensatory mechanisms (e.g. 
tachycardia) 

• Higher frequency of type 2 
myocardial infarction: detect 
demand ischaemia 

• Prevent hypotension during 
initiation of extracorporeal circuit 

• Assess fluid tolerance. Avoid 
hypervolaemia 

Respiratory ↑Alveolar-arterial gradient; 
↓vital capacity; 
↓ lung elasticity 
↓ secretion clearing of the 
airways 
 

• Frequently drain respiratory 
secretions 

• Early weaning, prevent ventilator 
dependence 

Renal ↓renal mass; 
↓renal blood flow; 
↓ renin-angiotensin system 
activity 

• Frequently screen for ↓ sodium 
and  
↑ potassium concentrations 

• Frequently assess volume status 
• Adjust drug dosing to renal 

function  
Liver ↓liver blood flow 

↓albumin synthesis 
• Consider liver function while 

titrating drug doses 
• Consider increased protein intake 

Central 
Nervous 
System 

↑ blood-brain barrier 
permeability; 
↓ grey and white matter; 
↑ cerebral microbleeds 
 

• ↑ neurological manifestations 
(delirium) of non-neurologic 
diseases – implement preventive 
measures (e.g. ABCDEF bundle) 

• GCS assessment may be hindered 
by preexisting cognitive 
impairment 

• Promote sleep hygiene 
Immune 
System 

↑proinflammatory 
stimulation 
↓ overall immune system 
performance 

• Frequently assess respiratory and 
urinary tract for infections 

• Frequently screen for sepsis 
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even after accounting for acute physiology 
scores (Zampieri and Colombari 2014; 
Stavem et al. 2017). In a study by Zampieri 
et al. (2014), an increase in 1 point in CCI 
corresponded with mortality odds ratio of 
1.16 (1.07-1.27). Multimorbidity is often 
associated with polypharmacy, which is 
a risk in itself. For example, imposition 
of sepsis on an elderly patient receiving 
beta-blockers, angiotensin-converting 
enzyme inhibitors and paracetamol may 
not only hinder a rapid diagnosis, but 
also may impair certain compensatory 
mechanisms (e.g. tachycardia during 
vasodilation or renal vasoconstriction 
during relative hypovolaemia). Interest-
ingly, in the VIP-2 study, accounting for 
polypharmacy (by using the Co-morbidity 
and Polypharmacy score) made it easier to 
single out those with a poorer prognosis 
but did not add any prognostic value to 
a model containing age, SOFA score, ICU 
admission diagnosis and frailty. 

Cognition
Preexisting cognitive impairment (CI) 
may be present in over 40% of elderly 
patients admitted to the ICU (Pisani et 
al. 2003). CI assessment is difficult in the 
setting of acute critical illness. Critically 
ill patients are often exposed to various 
sedative and analgesic agents that may (at 
least temporarily) aggravate the already 
existing CI. Knowledge of the presence 
and severity of CI can be obtained either 
from medical history, from relatives or 
measured by the clinician [e.g. by using 
IQCODE score (Jorm 2004)]. Usually, 
IQCODE > 3.5 indicates cognitive decline. 
Interestingly, this score can be estimated 
by interviewing close family members, 
as done in the VIP-2 study (Guidet et al. 
2020). In their study, cognitive decline 
was present in 30% of elderly patients. 
Greater cognitive decline was associated 
with 30-day mortality. However, calcula-
tion of frailty alone added just as much 
prognostic value as frailty and cognition 
measured together, which indicates close 
relationship between these two entities. 
Indeed, frail patients are more often found to 

have a preexisting CI (Sanchez et al. 2020). 
Nevertheless, CI is a strong vulnerability 
factor for delirium (Krzych et al. 2020), 
which is a known and independent risk 
factor for mortality and long-term cognitive 
impairment (Pandharipande et al. 2014). 
Prevention of delirium improves patient 
outcomes (Kotfis et al. 2022). One strategy 
for avoiding delirium is to implement 
the ABCDEF bundle which underlines 
the importance of pain management, 
rapid extubation, non-use of benzodiaz-
epines, routine delirium screening (e.g., 
CAM-ICU), early mobilisation and family 
support (Marra et al. 2017). In the elderly, 
implementation of such measures may be 
more challenging due to the preexisting CI 
(impaired communication), frailty (delayed 
mobilisation) or higher baseline pain 
due to immobility (Brunker et al. 2023). 
Importantly, choosing dexmedetomidine 
over propofol as a sedative drug has shown 
promise in reducing delirium incidence in 
the older population (Pereira et al. 2020).

Patient Wishes
Patient-centred care requires a deep under-
standing of patients' autonomy and wishes. 
Hospitalisation in the ICU can be one of the 
most traumatic experiences in a patient's 
life, and surviving a critical illness can be 
just the beginning of long-term psychologi-
cal and functional sequelae (Burki 2019). 
In a study by Heyland et al. among the 
survivors, after 6 months only one-third 
was independent for all activities listed in 
Katz’s scale (Burki 2019). Importantly, in 
the ETHICA study, elderly individuals were 

often reluctant to accept life-sustaining 
treatments, especially invasive mechanical 
ventilation and renal replacement therapy. 
This highlighted quality of life as a factor 
valued the most by these individuals 
(Philippart et al. 2013). Meanwhile, in the 
ICE-CUB study, only 13% of elderly ICU 
patients were asked about their opinion 
regarding the ICU treatment prior to ICU 
admission (Le Guen et al. 2016). Under-
standing the patient's wishes means that 
even if organ support can be discontinued, 
comfort measures cannot be withdrawn, 
and suffering should be avoided at all times 
(Vincent and Creteur 2022). 

Conclusion
In summary, treating an elderly patient 
over the age of 80 in intensive therapy 
requires the integration of many compo-
nents (Figure 1) (Guidet et al. 2018; Jung 
et al. 2023). At present, there is no single 
tool for describing the critically ill elderly 
patient. There is a lack of dedicated guide-

lines and sufficient evidence regarding the 
therapeutic management of such patients.
	 A comprehensive analysis of the patient's 
wishes, acute illness, multimorbidity, cogni-
tive status and frailty can help clinicians 
take optimal action. In doing so, it is worth 
remembering that age alone should never 
determine our clinical decisions.
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Figure 1. Older patients in the intensive care setting
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