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Summary Demographic developments are leading to
an ever-increasing proportion of elderly and aged pa-
tients in hospitals at all levels of care, and even more
patients from these age groups are to be expected in
the future. Based on the projected population devel-
opment, e.g., in Norway, an increase in intensive care
beds of between 26 and 37% is expected by 2025. This
poses special challenges for the treatment and man-
agement of geriatric intensive care patients. The acute
illness is not the only decisive factor, but rather the
existing multimorbidity and functional limitations of
this vulnerable patient group must likewise be taken
into account. Age per se is not the sole determinant
of prognosis in critical patients, even though mortality
increases with age.
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Frailty - Outcome - Older adults

Introduction

Intensive care had its inception around 1960 in pro-
visionally converted hospital rooms with additional
monitoring facilities, special treatment, and elaborate
documentation. In recent decades, and especially in
recent years, intensive care has continued to develop
[1]. It is characterized by high to extreme disease
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severity in the affected patients and high invasiveness
in monitoring and therapy, with advanced levels of
technology and increasing use of equipment but also
high staff deployment. Intensive care is always a part
of the comprehensive therapy, sometimes in a sup-
portive function to enable the therapy of the underly-
ing disease in the first place. Thus, intensive care de-
fines the use of therapeutic options for the temporary
replacement of disturbed or failed organ functions,
while at the same time, the underlying condition must
be treated. The goal is to restore the function of the
disturbed organ system in order to enable further life
under acceptable conditions [2]. Herein, we find the
first differences in the assessment of quality of life in
elderly patients compared to younger adults [3].

Geriatric patients

Persons are usually defined as “old adults” from the
age of 65, and so far this has been linked to the
retirement age in most european countries. Cur-
rently, about 25% of the european population are
older than 60. This portion is expected to reach 35%
in 2050. Compared to 2017, the number of people
=60 years is expected to more than double by 2050
and more than triple by 2100. Thus, the proportion
of very old patients in need of intensive care who are
over 80 years old (octogenarians) will also increase.
Their share is currently some 10-20% [4, 5] and is
steadily increasing. Depending on the specialty of
the Intensive Care Unit (ICU), it is between 15 and
30%. Based on the projected population develop-
ment, e.g., in Norway, an increase in intensive care
beds of between 26 and 37% is expected by 2025 [6].
Against this background of demographic change, geri-
atric medicine must increasingly be incorporated into
the work on intensive care wards; modern intensive
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Table 1 Comprehensive definition of geriatric patients [9]
Geriatric patients are defined by

— Geriatrics-typical multimorbidity
— Advanced age (predominantly 70 years or older)

Wherein the geriatrics-typical multimorbidity must be given precedence over
the age in years

Or by

— Age 80+

Due to the increased vulnerability typical of old age, e.g., because of

— Occurrence of complications and sequelae

— Risk of chronification
— Increased risk of loss of autonomy with deterioration of independence

care without knowledge about the elderly is obsolete
[71.

A functionally healthy person is physically and
mentally intact, with an activity corresponding to that
of a person without disorder, and active without im-
pairment in all areas of life [8]. In geriatric patients,
this no longer fully applies.

Although an ostensible association with age can-
not be denied in the case of multimorbidity and the
associated morbidity and mortality, chronological age
alone is not decisive. The characteristics of geriatric
patients are summarized in Table 1.

Multimorbidity and frailty

Critically ill geriatric patients are characterized by
multimorbidity, i.e., simultaneous presence of sev-
eral chronically existing diseases requiring treatment,
coupled with physiological loss of organ function [10].
Organ-ageing processes lower the clinical threshold
for organ dysfunction, resulting in atypical symp-
tomatology, immunosenescence, and a steady decline
in pulmonary function with age, as well as altered
pharmacokinetics [11]. This constellation increases
the risk of complications, and geriatric patients de-
pend on rapid and effective treatment, as delayed

Table 2 Clinical Frailty Scale [14]
Category Description

Very fit
cohort

treatment presents the risk of swift deterioration and
severe secondary complications. The additional frailty
that exists in many cases makes the elderly patient
and the old organism react more sensitively to ex-
ternal influences and acute disorders, entailing loss
of functionality [12]. In the context of intensive care
treatment of geriatric patients, frailty is associated
with more complications in the course, more difficult
convalescence, and, last but not least, higher mor-
tality [13]. The Clinical Frailty Scale [14] is suitable
as an additional assessment aid. The corresponding
classification is shown in Table 2.

The objective of the Clinical Frailty Scale (CFS) is
to identify patients who are at increased risk of fail-
ing treatment and unlikely to benefit from intensive
care intervention. The Clinical Frailty Scale has a high
diagnostic value with regard to the short- and long-
term prognosis of very old patients in intensive care
and can be applied prospectively [15]. In intensive
care patients, frailty is associated with increased in-
hospital mortality, increased long-term mortality, and
fewer patient discharges into the domestic environ-
ment [16]. Application of the scale is easy to learn,
the scale is validated for daily intensive care clinical
practice in Germany, and interrater reliability is high
[17]. Despite primarily successful intensive care, sur-
vivors suffering from frailty have twice the risk of not
being discharged home into their previous living en-
vironment [18].

Sepsis

Sepsis is a systemic inflammatory response of the or-
ganism to a bacterial infection and still associated
with high mortality. The incidence of sepsis increases
sharply with age, lethality moderately. The mortality
of sepsis, on the other hand, increases significantly
[19]. However, functionality is also significantly re-
duced, e.g., after septic pneumonia [29].

People in this category are robust, active, full of energy, and motivated. They usually train regularly and are among the fittest within their age

Averagely active People in this category do not show active symptoms of disease but are not as fit as people in the first category are. They are moderately

active or very active at times, e.g., seasonally

Doing well The disease symptoms of this group of people are well controlled, but apart from walking in the course of their everyday activities, they do not
exercise regularly

Vulnerable Even if they are not dependent on external assistance in everyday life, people in this category are often restricted in their activities due to their
disease symptoms. They often complain of daytime fatigue and/or report that everyday activities take more time

Slightly frail People in this category appear slowed down in their activities and need help with demanding daily activities, such as financial matters, trans-
port, heavy housework, and dealing with medication. Low-grade frailty affects independent shopping, walking, meal preparation, and house-
hold activities

Moderately frail People in this category need help with all activities outside the home and with household management. In the home, they often have difficulty
with stairs, need help with bathing/showering, and may need guidance or minimal assistance with dressing

Markedly frail ~ People in this category are completely dependent on external help for personal care due to physical or cognitive limitations. Nevertheless, their
health is stable. The probability that they will die within the next 6 months is low

Extremely frail  Completely dependent on support and approaching the end of his or her life. In many cases, people in this category do not recover even from
minor illnesses

Terminallyill People in this category have a life expectancy <6 months. The category refers to people who otherwise show no signs of frailty
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Table 3 Functional lung organ changes in the elderly (modified from [37])

Structure Changes
Airways and lung Loss of muscular support in the pharynx
parenchyma Reduced effectiveness of the protective reflexes
Reduced ciliary function
Extension of the dead space
Pulmonary me-  Reduced respiratory muscles
chanics

Osteoporosis/kyphosis
Calcification of the rib cartilage
Reduced vital capacity
Reduced FEV1 (30 ml/year)
Increase in FRC
Pulmonary comor- Chronic obstructive bronchitis
bidities Pulmonary hypertension
Pulmonary fibrosis
FEVforced expiratory volume, FRC functional residual capacity

Lung volumes

In the acute emergency, assessment of the critical
illness is difficult, and the symptoms are often not
pathognomonic [21]. In the elderly, sepsis is often
asymptomatic or atypical in its presentation. Labora-
tory parameters such as leukocyte count or C-reactive
protein levels are not always pathognomonic either
[22]. In this context, inflammatory biomarkers such
as procalcitonin have proven reliable for detection of
bacterial infections of the lower respiratory tract even
in elderly patients [23].

In many cases, delirium is the only reliable diagnos-
tic criterion in this situation, which can be decisive.
This is also defined in the Quick-SOFA Score (qSOFA)
for altered vigilance [24]. Falls, functional deteriora-
tion, and cognitive change often manifest the initial
phase of sepsis or general weakness that cannot be
defined specifically [25]. In the course of initial as-
sessment, this can then lead to a high risk of under-
triage in the elderly, failure to ascertain high-risk con-
stellations, or misinterpretation of vital signs [26, 27].
This problem was also found to be typical of COVID-
19 infections in the elderly [28]. In addition, the circa-
dian rhythm is significantly more disturbed in elderly
patients with sepsis [29], often leading to a compli-
cated course of treatment.

Delirium

Delirium is defined as an acute deterioration of cogni-
tive functions and attention and is a common mental
disturbance in the elderly.

The particular susceptibility of old people to a va-
riety of triggering disturbances makes delirium a geri-
atric condition. Delirium is the most common
complication in hospitalized elderly patients, with
a prevalence in conservative medical fields reported
at 11-42% [30]. Delirious agitation is reported in up
to 85% of intensive care patients [31]. Acutely ill and
cerebrally damaged patients are particularly affected
[32]. The care of delirious patients is part of every-

Significance
Risk of aspiration
Reduced self-cleaning of the lungs

Hampering of the respiratory pump
Reduced thoracal excursions

More difficult ventilation conditions
Less breathing reserve

Lower endurance

Adjustment of the ventilation volumes
Difficult weaning

Restricted oxygenation

Prolonged convalescence

day life in ICUs, whereby the acute disorder itself
underlying the admission or, alternatively, the inten-
sive care treatments and environmental conditions
may be what triggers the delirium. According to the
current German S3 guideline, over 80% of patients
in analgosedation are affected. Purely hyperactive
delirium is found rather infrequently in intensive care
units—about two thirds of patients suffer from hy-
poactive delirium [33]. In acute situations, only 30%
of delirious patients are recognized accordingly [32].
The risk of delirium must be assessed early [34], and
preventive measures must be initiated and treatment
options utilized. If left untreated, the mortality rate
is similar to that of acute myocardial infarction [35],
and morbidity with resulting permanent dependence
on institutional care is increased [36].

Mechanical ventilation

Ventilation is an essential part of intensive care and
increasingly used in advanced age. Although per-
formance and prognosis depend largely on knowl-
edge of the underlying respiratory disorder, func-
tional changes in the lung parenchyma and airways
in the elderly may complicate ventilation therapy.
The changes associated with physiological ageing are
summarized in Table 3.

Although there is an initial association between ad-
vanced age and mortality, age does not play a role in
the success of respiratory weaning after invasive venti-
lation [38]. Non-invasive ventilation (NIV) for respira-
tory insufficiency is becoming increasingly important
in advanced age [39]. In the meantime, decreasing
mortality among the elderly has been observed [40].

Cardiopulmonary resuscitation

Globally, sudden cardiac death affects around 350,000
to 700,000 people each year [41], making it still one of
the leading causes of death in the western industrial-
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ized world [42]. Here, too, increasing life expectancy
is leading to growing numbers of elderly and old
(<80 years) patients being admitted to intensive care
units after primarily successful resuscitation [43]. In
all age groups, the success of cardiopulmonary re-
suscitation depends on a variety of factors. In the
few studies that address resuscitation of elderly pa-
tients, it has been shown that age per se has no
independent effect on mortality or survival. The rate
of primary successful resuscitation in patients over
70 years of age is about 20% [44]. Extensive acute
myocardial infarction, hypoxia-induced asystole, or
pre-existing severe heart failure have a poor prognosis
for successful resuscitation, and a long duration of
resuscitation or failure to detect cardiovascular arrest
is deemed almost invariably fatal. Elderly patients
benefit from a short resuscitation time or treatment
of causative arrhythmias such as ventricular tachycar-
dia or ventricular fibrillation [45]. Also, as expected,
the outcome is worse for functionally impaired pa-
tients and residents of long-term care facilities [46].
Discharge alive after resuscitation in nursing home
residents is around 2% [47], but this should by no
means lead to refraining from resuscitation attempts
in nursing home residents at all. About one in two
of this total group can be discharged back into the
domestic environment. It has been shown that of pa-
tients over 90 years of age with cardiovascular arrest,
around 46% survived their stay in the ICU, and the
1-year survival rate was 23% [48]. Overall, due to the
often-small number of cases, the studies on resusci-
tation in elderly and old patients allow only limited
conclusions. Thus, despite the generally less favorable
course in elderly patients, resuscitation is, as a matter
of principle, indicated and expedient, since survivors
also report a thoroughly satisfactory quality of life,
although the rate of transfers to institutional facilities
is slightly increasing.

Outcome

With increasing age, all organs and organ systems are
subject to a physiological ageing process. Due to the
limitation of the physiological reserves, this means
that even minimal deviations or noxae can lead to
organ dysfunction and even multiorgan failure [11].
With regard to the outcome after intensive care treat-
ment, even though the patients showed concentration
deficits, states of exhaustion, and depressive moods,
the majority were able to carry out their usual every-
day activities to the same extent as before the treat-
ment. Even if functional limitations are temporarily
greater immediately after discharge from the intensive
care unit, the independence of geriatric patients in-
deed returns to normalcy in the following months [49].
This is also the reason for the geriatricians’ task to get
involved as early as possible, in order to coordinate
early rehabilitation and discharge management in in-
terdisciplinary communication after identifying geri-

atric risk patients [50]. With regard to outcome, one
should therefore not presume age-related mortality,
but rather functional limitations, comorbidities, liv-
ing in a nursing home, chronic need for dialysis, and
similar risk factors must be taken into account [51].
Furthermore, delayed admission to the intensive care
unit in case of an existing indication is a significant
limiting factor for treatment success [52]. Long-term
survival of elderly patients after intensive care treat-
ment varies and is essentially dependent on the exist-
ing limitations of functionality before and after hospi-
talization [53]. However, the impairment of function-
ality for coping with everyday life and the associated
reduced self-assessment of quality of life can be sig-
nificant [54]. Impairment can persist for years [55].
This is even more pronounced if the patients were al-
ready severely restricted before or used to live in long-
term care facilities [56]. According to the current state
of studies, age per se contributes only a small part to
the description of the mortality risk [57]. Some stud-
ies even show a pronounced survival benefit from ICU
admission in elderly patients. For example, an abso-
lute mortality reduction of 20% was found in patients
over 84 years of age [58].

Treatment goal setting and treatment goal
modification

The important aspect of changing treatment goals
must not be absent from the discussion on intensive
care treatment of geriatric patients. The perspective
of possible survival of the life-threatening disease is
the most important endpoint and goes far beyond
the question of mere survival. For intensive care, it is
still unsatisfactory to have a situation where patients
survive the acute phase, but it is unsure whether they
will be able to cope in everyday life later on with
a persisting restriction of functionality or a severe
handicap. Often, too much is expected and too little
attention paid to prognosis assessment for any clini-
cal pattern, at any age. It is important to recognize in
due time when a medical therapy is not, or no longer,
indicated, so that it can then no longer be prescribed
or can be terminated. Thus, quality of life and inde-
pendence will certainly represent a benchmark for the
assessment of intensive care treatment in the future
[59]. Intensive care of elderly patients has become
part of everyday clinical practice and is no longer
a rarity. Due to the limitations of financial and hu-
man resources and the increasing numbers of elderly
patients requiring intensive care, there is a risk of
incorrect treatment, overtreatment, and undertreat-
ment of geriatric intensive care patients [60]. Hence
inevitably, the question keeps being asked as to how
to define the patient-centered indication for intensive
care treatment correctly and to the benefit of the pa-
tient. Accurate prognosis by physicians likewise takes
place less frequently, and physicians moreover tend to
underestimate the quality of life and life expectancy
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of elderly patients, so that overall, elderly patients not
infrequently receive less aggressive treatment [61, 62].
“It is the task and goal of intensive care to preserve
life and not to protract dying” states the consensus
paper of the Austrian intensive care societies on the
topic of changing treatment goals [63]. This makes it
clear that treatments that have become futile cannot
be justified either medically or ethically. Decisions
in intensive care must follow basic ethical principles,
without limitations or reservations [64].

Of course, the individual patient’s wishes are of the
utmost importance in the decision for or against in-
tensive care therapy.

Conclusion

e Persons of advanced age show multimorbidity.

e In many cases, the elderly present with atypical
symptoms.

e Age per se is not the sole determinant of prognosis
in critical patients, even though mortality increases
with age.

e Comorbidity burden and functionality are crucial
for outcome in geriatric intensive care patients.

e Early identification of patients at risk for morbidity
and mortality is important.

e In critically ill geriatric patients, indicated intensive
therapy should be started as soon as possible, since
the organ reserves are reduced.

e Thereis aneed for standardized treatment protocols
in invasive procedures for elderly patients.

e Participation of geriatrics in the care of critically ill
patients already in the intensive care setting.

e Early rehabilitation and discharge planning should
be achieved.

e Acute geriatric follow-up after intensive care treat-
ment improves prognosis.

e The question is not whether or not intensive care is
expedient for geriatric patients. The question must
be: Does intensive care make sense without a basic
understanding of geriatrics?
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