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Summary

Ageing of the world’s population raises important ques-
tions about the utilisation of the health care system. It is not
clear how much should be invested in the last years of life
whereas the costs are known to increase in parallel. Since
intensive care units (ICU) are costly with highly special-
ised personnel, it seems of paramount importance that they
would be used efficiently. Indeed, in the present context
of predicted shortage of physicians in Switzerland, society
and politics will need evidence that the care provided by
ICUs is appropriate. There is no explicit limitation of care
in any country according to age and nonagerians are admit-
ted nowadays into ICUs with critical illness.
This review article will address the question of elderly pa-
tients in ICU and their outcome. Outcome does not imply
surviving ICU but only later during the hospital stay and
after discharge. Furthermore, we emphasise the need of ex-
amining not solely the hospital survival but the quality of
life of the patients when they return to their real life. The
fundamental questions are actually “Do they go back to
life?” “What is life for elderly people?” These questions
lead to more basic questions such as “Are they able to go
back home or are they institutionalised? How is their qual-
ity of life and functional status after ICU?”.
We tried to address these questions through the existing lit-
erature and our experience while caring for these particu-
lar patients. Some clues on the prognostic factors related to
their outcome are reported.
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Introduction

In parallel with the ageing of the general population
throughout the world, more old patients are admitted to the
intensive care unit (ICU). In Switzerland too, this trend is
remarkable and raises a number of questions regarding the
organisation and adequacy of the health care system, the ju-
dicious distribution of resources in particular. Indeed, ICU
is costly not only because of the high technology involved
but also because of the staffing by highly specialised per-
sonnel including nurse-assistants, nurses and physicians.
The increasing number of elderly patients admitted to ICU
with multiple comorbidities and complex clinical situations

is at the centre of debate since the appropriateness of care
for these patients might be questionable. Caregivers are
sensitive to the appropriateness of the care they are provid-
ing [1] and a lack of sensitivity in this care may contribute
to the degradation of motivation and eventually to burnout
[2]. In parallel, the caregivers working in the stressful en-
vironment of ICUs are particularly at risk of developing
burnout. Recent Swiss publication reports a rate of burnout
up to 32% for physicians, 20% for nurses and as much as
41% for the nurse-assistants [3]. This might become a ma-
jor problem in the near future, since burnt out caregivers
leave ICU for less demanding jobs, whereas the shortage
of ICU caregivers has already started. It is therefore of
paramount importance that the prognosis and the outcome
of elderly patients are better investigated. Such knowledge
should allow first, a better allocation of resources, second,
confirming or invalidating the appropriateness of care for
ICU caregivers, and third, arousing a social and political
reflection. Indeed, we should learn more about the outcome
of these patients in order to answer the difficult question,
whether the present health care system and current mana-
gerial rules are still adapted to the social needs.
This article will review the present state of knowledge
about the specificities of elderly patients, especially regard-
ing the pluralities and complexities of diseases with which
they are admitted to ICUs, their prognosis and outcome.
We will try to approach the difficult question of the chro-
nological or biological age and their potential implication
in determining the outcome of elderly patients.

Definition of elderlies

The first classification of humans as “elderlies” likely came
from the studies performed by the Belgian mathematician
of the nineteenth century, Adolphe Quetelet, who described
a progressive decrease of height and of viability starting
between 50 and 60 years of age [4, 5].
These observations defined the elderly as individuals aged
more than 65 years. Since this moment chronological age
was considered as correlating with the degree of aging and
the occurrence of chronic diseases.
Nowadays in the medical literature in general, and in the
literature on critically ill patients specifically, elderly pa-
tients are defined as older than 65 years [6]. These patients
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are commonly categorised in 3 classes: “young old” or
“young elderly” for patients between 65 and 70 or 75 years,
“old-old” or “older elderly” for patients aged between 70
or 75 and 80 or 85 and “oldest-old” or “very elderly” for
patients aged more than 80 or 85 years [6–9].
Although these terminologies are often used, we should
emphasise that there are major inconsistencies in the use
of the definition of elderly patient in critical care literature
[6, 10]. This fact possibly originates from the limitations
regarding the definition of chronological age. Indeed the
chronological elderly definition is unreliable because of the
inter-individual variability and the aging variability over
time of the elderly. One of the alternative attempts to better
define the elderly consists of a biological definition.
However, at this time, there is no specific biomarker, list of
comorbidities or prediction models that are able to assess
with certainty the biological age of the elderly. Another al-
ternative approach proposed is to analyse the “frailty” of
the elderly in order to define old age. This concept may
allow prediction of the vulnerability of the elderly in the
near future, and seems promising in the current literature.
However, up to now, there is no evidence that such defini-
tion will be adapted to and usable for critically ill patients
[11].
Finally, because of the many difficulties of defining old
age, the great majority of the current ICU literature relies
on chronological age. Indeed, among 16 papers listed in a
review article in 2005, 8 papers were using the threshold
age of 65 years to define “elderly”, with the wide range of
range 60 to 85 years [6].

Figure 1

Evolution of the elderly population at Geneva ICU in 2007
compared to 2011.
A Percentages of patients of more than 65, 70, 75, 80, 85 and 90
years of age.
B Distribution by section of 5 years shows a trend towards more
patients above 80 years in 2011.
C The consumption expressed as patients-days remains stable.
The mortality remains stable, too.

Epidemiology

The SAPS (Simplified Acute Physiology Score) 3 study
is a multinational multicentre study including more than
19,000 critically ill patients [12]. The proportion of patients
aged more than 65 years was higher than 45%. In the Un-
ited States and in Australia this proportion was even high-
er reaching respectively 56 and 50% with even 9.2% and
13% aged more than 80 years respectively [13, 14]. Fur-
thermore, there is evidence that the percentage of the eld-
erly is increasing, with the proportion of patients aged more
than 80, 85 and 90 years increasing by every year by 5.6,
18.5 and 6.6% respectively [14].
In Geneva ICU, the total number of patients above 65 years
of age did not change through the last 5 years. However,
the proportion of the elderly more than 80 years tends to
increase whereas their patient-days reflecting the consump-
tion of resources remain stable (fig. 1: Geneva local data
2007–2011).
The good news is that the mortality of elderly patients in
our unit does not increase significantly, as suggested in pre-
vious papers [15, 16]. However this does not mean that we
are providing better care for them. The mortality depends
on many factors as presented in the next chapters.
Moreover, the management of such patients in terms of
treatment intensity seems to increase in comparison with
treatment limitations in the past [15, 16].

Resource utilisation

Resource utilisation for critically ill elderly patients is very
important and progressively increasing. The COMPACCS
(Committee On Manpower for Pulmonary and Critical
Care Societies) study showed that 56% of ICU-days were
used for patients over 65 years [17, 18]. Indeed the number
of ICU days needed per year for 1,000 persons in a commu-
nity varies enormously depending on their age (37 days for
<65 years, 178 days for 65–74 years, 245 for 75–84 years
and 231 for >85 years) [18]. Combining these data with the
anticipated evolution of the Swiss population, we can infer
the absolute and relative evolution of the resource-utilisa-
tion, related to increasing age (fig. 2) [19].
Despite the multiple morbidities of the elderly patients, the
available data do not show a longer stay in ICUs com-
pared with younger patients. Chronically critical ill pa-
tients, defined as patients staying more than three or more
days in the ICU, represent a significant expenditure of ICU
resources [20]. Although specific data regarding chronic-
ally critical ill elderly patients are rare, the mortality as well
as the length of stay do not seem to differ when compared
to younger population [21–23]. However, these data need
to be read with caution, since there may be an important bi-
as due to the triage of patients, and the attitudes regarding
withholding and withdrawing therapies in elderly critically
ill patients.

Mortality in ICU and after ICU

Some caution should be taken when looking at the mortal-
ity outcomes of elderly patients in ICU. Indeed the mor-
tality rates depend on the case-mix involved and the time-
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point of assessment. The mortality during the ICU stay,
during the hospital stay or after hospital discharge, at 1, 3,
6, 12 or 24 months or years later differ in causes and sig-
nificance for the patient and the health care system. Most
importantly, the mortality depends on the triage that oc-
curred before admission into ICU. This is true for all co-
horts of patients studied in ICUs, but particularly true for
elderly patients for whom the indications for intensive care
seem de facto tighter than for younger patients. Finally,
withholding or withdrawing treatments became common
practice in ICUs and it might well be that the attitude of
clinicians may differ regarding elderly patients compared
to younger patients. Such decisions may also impact heav-
ily on the results of mortality of elderly patients. Finally,
not all ICU can afford end-of-life care in the service itself
depending on staffing and availability of beds. Therefore,
the patients might be discharged to other places to die and
the mortality is underestimated. The integration of these
limitations might help understanding the diverse mortalit-
ies reported concerning elderly critically ill patients. Table
1 shows an overview on the mortalities of elderly patients
in and after ICU published up to now.
Compared with younger ICU patients, the elderly show a
higher crude mortality. However, if the mortality is adjus-
ted for the severity of the diseases, matched by comorbid-
ities and adjusted for treatment, the differences almost dis-
appear [24]. A residual “age effect” may however persist as
shown by the SUPPORT study (Study to Understand Pro-
gnoses and Preferences for Outcome and Risks of Treat-
ments) performed almost 20 years ago, that showed a lin-
ear effect of age on mortality with an inflection of the slope
of the mortality at around 70 years [24]. Most recent stud-
ies report a similar effect with a delayed inflection point
between 80 and 85 years [15].
We should underline that the mortality is increased com-
pared to the age matched population, not only during the
ICU stay but many months after discharge. This over-mor-
tality seems to be maximal in the first 3 months after ICU

Figure 2

Evolution of the resource consumption (ICU days) in Switzerland
over the next 50 years, depending on the age categories. The
figure shows the evolution of the total number of ICU patient-days
(expressed as the percentage of the resource consumption of
2010) needed per year from 2010 to 2060 for younger patients
(aged less than 65 years), for the elderly (65–79 years) and for very
elderly (>80 years) ICU patients (source of data: Bundesamt für
Statistik [19]).

discharge and may persist for almost 2 years and maybe
even up to 15 years after ICU discharge [25, 26].

Prognostic factors

A number of risk factors were identified as associated with
the mortality of critically ill elderly patients [10, 27].
Regarding the early mortality, during ICU and hospital
stay, the most relevant factors pertain to the severity of
the acute affection assessed by severity scores such as the
APACHE score (“Acute Physiology and Chronic Health
Evaluation”) or the SAPS score (that also include elements
accounting for some comorbidities and the type of admis-
sion), or to the number of the organ failures [26, 28, 29].
Very advanced age (“Oldest Old”) represents only a minor
risk factor for early mortality. The most relevant factors im-
pacting on later mortality, at six months, one year or more
after ICU, are the number and the type of comorbidities, the
functional status and the quality of life before or just after
the ICU stay.
A systematic review concerning the prognostication of the
mortality of elderly ICU patients highlighted that there are
only seven studies of a sufficient quality on the subject. The
paper showed that there is no acceptable, credible or clinic-
ally useful model able to predict the mortality in the elderly
[30]. A number of studies tried to identify the risk factors of
mortality for a number of specific ICU diseases with vari-
able success. The description of these detailed factors is
beyond the scope of this review.

Outcomes after ICU

Health-related quality of life and functional status
The health-related quality of life (HrQOL) is mainly based
on the World Health Organization’s definition of health:
“Health is a state of complete physical, mental and social
well-being and not merely the absence of disease or infirm-
ity” [31]. As a consequence, HrQOL is a subjective concept
that depends on individual’s perceptions concerning mul-
tiple dimensions as physical health (strength, energy), psy-
chological state (good or bad feelings), level of independ-
ence (mobility), social relationships (social network, helps’
requirements), life environment (access to care), or person-
al beliefs (meaning of life) [32]. Therefore, its assessment
is complex and highly dependent on individual's socio-cul-

Figure 3

Referenced publications on ICU elderly patients’ outcomes. Data
extracted from ISI Web of science, Web of Knowledge (2012). Key
words: (“intensive care” OR “critical care” OR “icu”) AND elderly
AND outcome. Results: 1,048 references
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tural and religious context. At equivalent state of disease
or infirmities, two patients can perceive a very different
HrQOL. The functional status (FS) is a specific domain re-
lated to the physical component of HrQOL, frequently re-
ferred to the ability to perform the daily activities. It can

be measured objectively or assessed subjectively from in-
dividuals.
A good patient-centred management should ensure that
any medical or surgical treatment and its intensity would
be proposed keeping in mind the patients’ expectations in
terms of the desired health state or HrQOL as previously

Table 1: Mortality of critically ill elderly patients in the literature.

References Age categories
(years)

Included patients
(n)

ICU mortality
(%)

Hospital mortality
(%)

Long-term mortality (%)
(follow-up in years)

Campion et al., 1981 [67] 55–64
65–74
≥75

648
624
560

5.1
7.9
10.2

8.3
13.5
16.3

21.8 (1)
32.9 (1)
43.4 (1)

Mahul et al., 1991 [68] 70–79
≥80

226
69

25.7
30.4

56.2 (1)
34.9 (1)

Chelluri et al., 1992 [7] ≥85 34 26.0 38.0 52.4 (1.5 ± 1)

Kass et al., 1992 [69] >85 105 29.5 64 (1)

Chelluri et al., 1993 [35] 65–74
≥75

43
54

21.0
31.0

40.0
39.0

58.0 (1)
63.0 (1)

Rockwood et al., 1993 [70] <65
≥65

478
406

12.9
16

31 (1)
49 (1)

Djaiani et al., 1997 [8] 70–74
75–79
80–84
≥85

193
128
109
44

45.6 (1)
42.2 (1)
42.3 (1)
72.7 (1)

Montuclard et al., 2000 [22] >70 75 33 53

Rosenthal et al., 2002 [13] <65
65–69
70–74
75–79
80–84
85–89
≥90

67,890
19,876
22,607
20,602
14,386
7,511
3,264

8.5
15.0
15.9
17.1
19.0
21.1
24.1

Somme et al., 2003 [25] <80
80–84
≥85

184
137
91

20
25
31

46 (0.25)
44 (0.25)
49 (0.25)

Bo et al., 2003 [71] >65 659 7.7 14.7

Boumendil et al., 2004 [72] <80
≥80

1,224
233

13.3
16.3

67 (2)

Boumendil et al., 2005 [59] 65–79
≥80

3,175
3,175

14.4
17.1

21.8
28.0

Demoule et al., 2005 [73] 20–69
≥90

72
36

18
28

27
47

Kaarlola et al., 2006 [9] <65
65–69
70–74
75–79
≥80

1,827
327
301
172
82

16.5
19.0
19.6
19.2
17.1

27.4
33.0
38.5
37.2
41.5

55 (3 for ≥65 years)

De Rooij et al., 2006 [74] ≥80 578 21.6 31.7 40.8 (1)

Merlani et al., 2007 [36] ≥70 141 21.0 32.6 63.1 (2)

Reinikainen et al., 2007 [60] 0–39
40–59
60–69
70–74
75–79
≥80

12,207
23,454
16,865
10,788
9,022
7,025

4.4
7.6
8.6
10.2
11.2
12.5

5.9
12.7
16.6
20.3
24.1
28.4

Bagshaw et al., 2009 [14] 18–39
40–64
65–79
≥80

16,732
42,285
45,466
15,640

5.6
7.6
9.8
12.0

7.1
11.4
16.6
24.0

Sacanella et al., 2009 [75] 65–74
≥75

230 27
33

Tabah et al., 2010 [38] ≥80 106 37.7 45.2 68.9 (1)

Sprung et al., 2012 [55] 18–44
45–64
65–74
75–84
≥85

1,327
1,714
1,305
1,068
188

10.2*
21.2*
27.9*
35.5*
41.5*

* Mortality assessed at 28 days. Data on mortality are cumulative

Review article: Current opinion Swiss Med Wkly. 2012;142:w13671

Swiss Medical Weekly · PDF of the online version · www.smw.ch Page 4 of 11



defined. Therefore, physicians should ask themselves
whether these outcomes could be reasonably met, espe-
cially when treatments are expensive and/or limited, and
certainly even more when elderly patients are concerned.
In this context, the assessment of HrQOL or its variation
could be viewed as the measurement of treatments’ utility
(or futility). It could be also used to justify the sufferings
endured during a treatment or the attribution of a limited
resource to patients, their families or to society.
There are numerous tools for the assessment of HrQOL or
FS that are extensively presented in the review article of
Hayes and collaborators [33].
For 30 years, the interest for elderly ICU patients’ out-
comes has progressively increased as attested by the num-
ber of publications (fig. 3).
The elderly patients deteriorates during their ICU stay, im-
proves after hospital discharge but fails to return to the pre-
admission level even after a very long follow-up [6]. When
HrQOL is considered, the elderly present worse results in
most domains, especially in the physical dimensions when
compared with age matched general population or young-
er ICU survivors [34]. Nonetheless, their HrQOL percep-
tion is fair or good and actually is similar to general pop-
ulation and even better than their younger counterparts [9,
22, 35–38]. This discrepancy between perceived functions
and feeling of welfare is possibly related to a best accepta-
tion of limitations with aging and a better coping capacity
compared to younger patients [39].
Surprisingly, the dynamic evolution of HrQOL and FS is
characterised by an alteration of health that occurs as early
as one month before the ICU admission [40]. This suggests
that patients were already on a declining slope and had a
higher risk of developing an acute severe illness [6, 41].
These results are overall encouraging in the management
of critically ill elderly patients. However, we need to draw
the attention of the readers to the literature on the outcome
of elderly patients, since they are burdened by a major bias
that is difficult to quantify. Indeed, outcome measures re-
quire that the patients would survive their acute critical ill-
ness. Because ICU elderly patients have been highly selec-
ted during the triage process, we can easily imagine that
those admitted could be the ones considered as good can-
didates and less fragile to benefit from an ICU care [42].
This can explain the spectacular results in the elderly’s
HrQOL and FS assessment. Until now, too few large stud-
ies with good methodology have investigated these specific
outcomes and these favourable conclusions should be taken
with caution.

Home return after ICU
Home return (HR) is an important outcome on the point of
view of elderly patients because it can be considered as a
surrogate of a good FS allowing them to go back in their
community setting. Indeed, factors associated with admis-
sion of geriatric patients into nursing homes are mainly a
cognitive impairment and a high degree of dependency in
daily activities [43]. After an acute disease and hospital ad-
mission, the same factors seem to prevail during the first
months or years after discharge [44].
In the ICU setting, data about this outcome are scarce and
found as annexed information in publications. In a review

of 16 studies, 65 to 93% of ICU survivors were back home
between 1 and 24 months after their stay [33]. If we look
specifically at this outcome for elderly patients (65 years
and over), we find only ten studies giving complete data
about included patients (table 2). These studies were all
performed in Western countries where nursing home ad-
mission rates are relatively similar (5 to 8% of elderly
people) [45, 46]. Most survivors are discharged directly
from hospital to their home. This proportion increases with
time reaching 65 to 100% depending on age category and
length of follow up. To note, the data should be read con-
sidering the differences of definitions of elderly patients,
the case-mix, the length of follow up and definitions of HR.
Indeed some studies considered transient admission in a re-
habilitation structure as a non-HR. This can explain why
some results improve during longer follow up. The HR rate
is significantly diminished with increasing age but does not
differ much from younger patients’ results [14].
Interestingly, the cumulative mortality (table 1) is very
close to the rate of non-HR, especially at long term follow
up. It seems that elderly ICU survivors have a dichotomic
outcome when evaluated on the long term: dead or alive at
home. Evidently, there are major selection biases regard-
ing these results, as mentioned early regarding the mortal-
ity of elderly patients. Only three studies were conducted
with this specific outcome as the objective. Nierman et al.
built a model to predict the discharge location from hos-
pital with a too small cohort of patients aged 85 years and
over [47]. Gehlbach et al. have shown that old age (over 65
years) and poor strength or mobility at ICU admission are
associated with a risk of non-HR after hospital discharge
[48]. Finally, to our knowledge, only our group investig-
ated factors influencing the HR probability in a pilot study
[49]. We showed that the increasing age category of more
than 85 years, the severity of acute illness, the presence of
chronic heart failure or neoplasia, admission for trauma or
neurologic trouble, and the length of hospital stay before
ICU admission were associated with higher risk of non-
HR.
These preliminary data should encourage the intensive care
research community to develop more elaborate investiga-
tions for this paramount outcome for the elderly, their fam-
ilies and health care costs in the future.

Treatment intensity and preferences

Ethical and legal aspects
Throughout each step of the patients’ hospital journey,
physicians are facing the fundamental question of the
amount of care that the specific elderly patient should bene-
fit from. The physicians have to consider some ethical and
legal aspects when proposing therapeutics to patients, espe-
cially to the elderly. They have the complex task of match-
ing patients’ preferences for treatment options without for-
getting social interests, including considerations about re-
source allocation. The key steps in doing so include the
triage process for ICU admission, the legitimacy of pursu-
ing treatment in ICUs and the length of ICU stay before
the transfer to normal ward. The Swiss Academy of Med-
ical Sciences stated that in this context the chronological
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age is not the only criterion for the decision process and
that the ethical principles should be applied to elderly pa-
tients as well for younger patients. Some specific questions
addressed in these directives deserve comments. The eld-
erly patients, even the oldest old, should be considered as
competent and having their capacity to make decisions for
themselves; therefore, the principle of autonomy should
be respected and the decision making should include their
opinion. Families’ opinion cannot and should not over-
whelm patient’s own wish. This is an important point to
emphasise before the introduction of the new civil law
(Swiss Civil Code) in Switzerland, planned for January
2013, that will give greater decision power to family mem-
bers as surrogate decision makers [50]. The beneficence
and non-maleficence principles should be applied consid-
ering the specific outcomes of elderly patients and the ex-
pected duration of life of which they may benefit. The prin-
ciple of justice requires that for each single case, the benefit
and burden of care would be cautiously balanced in order to
achieve the best decision. In doing so, the physicians need
to remain conscious of the cost of care; according to the
principle of justice, they have the responsibility and should
have the courage to renounce treatments that are unreas-
onable or unable to achieve the expected results. This re-
commendation reminds us that an opposite attitude could
be considered as ageism.
Besides these rules, convictions, socio-cultural context, be-
liefs and life history can influence treatment decisions. This
can be a source of conflicts within the ICU team especially
in difficult situations as when withholding or withdrawing
sustaining treatments [51]. As mentioned in the introduc-
tion, the lack of appropriateness felt by the ICU health care
professionals as well as the conflicts can eventually lead
the team to burnout. ICU heads should be aware of such

consequences when approaching the question of elderly pa-
tients in ICU.

Treatment intensity
There are no validated and widely accepted criteria for ICU
elderly patients’ admissions. During the triage process, de-
cisions are mainly based on physicians’ empiric experien-
ces. Patients’ characteristics unrelated to clinical patholo-
gies can be unconsciously considered in these situations,
as for example the personality traits [52]. Chronological
age negatively influences the admission probability [42].
However, even though age is still an important factor, its
weight on admission decision has progressively decreased
during the last decade [53–55].
When the response to maximal treatment is not sufficient
and survival chances with satisfactory conditions are al-
most non-existent, decision of therapeutic limitations is of-
ten applied. These withhold or withdrawal situations con-
cern as many as 10% of ICU patients [56]. Old age is a re-
cognised factor associated with such decisions [21, 57–61].
As for admission criteria, weight of this latter factor has
evolved during last decade and observational studies have
shown that survival of ICU elderly patients (at equal acute
illness severity) has improved without prolonging the
length of stay [15].

Elderly patients’ preferences

Informed consent is the mainstay of self-determination.
Murphy et al. have shown that elderly patients’ preference
for cardiopulmonary resuscitation decreases from 41 to
22% after extensive information about procedure and pro-
gnosis [62]. It has been shown that the prognosis of acute
disease, treatment’s burden and functional or cognitive

Table 2: Home return and cumulative mortality after an ICU stay.

Cumulative mortality
(%)

HR at follow up
among included
patients

HR at follow up
among
survivors

References Age
categories
(years)

Included
patients

ICU Hospital Follow
up

After hospital discharge
to home (% of included
patients)

After hospital
discharge to home (%
of survivors)

(%) Follow up
(month)

(%) Follow up
(months)

Campion et al., 1981 [67] 55–64
65–74
≥75

648
624
560

5.1
7.9
10.2

8.3
13.5
16.3

21.8
32.9
43.4

81.3
72
60.7

92
87
77

70.2
63.9
61.3

12
12
12

97
94
89

12
12
12

Mahul et al., 1991 [68] >70 295 26.8 nc 47.7 nc nc 27.8
38.0
29.8

1
6
12

56
91
88

1
6
12

Chelluri et al., 1992 [7] ≥85 34 26.5 38.2 70.6 38.2 62 23.5 18 ± 10 80 18 ± 10

Chelluri et al., 1993 [35] 65–74
≥75

43
54

21.0
31.0

40.0
39.0

58.0
63.0

37.2
24.1

62
40

41.9
29.6

12
12

100
80

12
12

Nierman et al., 2001 [47] ≥85 455 nc 24.6 nc 51.4 68 nc nc nc nc

Rady et al., 2004 [76] <80
≥80

5,254
900

nc
nc

5.9
9.6

18.7
30.0

75.4
55.4

80.1
61.3

66.9
45.8

0–42
0–42

82.3
65.4

0–42
0–42

Merlani et al., 2007 [36] ≥70 141 20.6 32.6 63.1 nc nc 29.8 24 80.8 24

Bagshaw et al., 2009 [14] 18–39
40–64
65–79
≥80

16,732
42,285
45,466
15,640

5.6
7.6
9.8
12.0

7.1
11.4
16.6
24.0

nc
nc
nc
nc

78.9
76.2
69.3
54.9

84.9
86.0
83.1
72.2

nc nc nc nc

Gehlbach et al., 2011 [48] <65
≥65

372*
176*

nc nc nc nc 79.6
61.9

nc nc nc nc

Conti et al., 2011 [49] ≥65 526 8 18 22 nc nc 72 6 93 6

ICU = intensive care unit; HR = home return; nc = non communicated.
* Data concern only hospital survivors.
Lost to follow up patients have been considered as dead or not at home.

Review article: Current opinion Swiss Med Wkly. 2012;142:w13671

Swiss Medical Weekly · PDF of the online version · www.smw.ch Page 6 of 11



impairment probability are factors influencing elderly pa-
tients’ preferences [63]. These findings are in line with
the study of Mattimore et al. showing that 77% of inter-
viewed patients were unwilling to live in a nursing home
and among them 30% would rather die [64].
During a severe acute illness, patients are often unable to
express their wishes. In these situations, caregivers have to
extrapolate these preferences, basing their decisions on in-
formation provided by relatives. Hamel et al. have shown
that physicians are wrong in their predictions in 55% of
cases [58]. These mistakes are more frequent when patients
are aged. For example, 79% of caregivers mistakenly think
that patients over 80 years don’t wish an intensive treat-
ment compared to only 36% when the age is below 50. In
a study of elderly outpatients, the prediction of preferen-
ces of patients by family surrogates, primary care physi-
cians and hospital-based physicians were accurate only at
74, 66 and 64% respectively with the own preferences of
the patients [65]. The adjunct of advance directives should
improve predictions of hospital-based physicians.
Finally, it is interesting to know that whatever the age, pa-
tients who survive mostly have a good perception of their
ICU stay and 70% of them would agree with a new admis-
sion and mechanical ventilation [66].

Conclusions

The aging of the population and the complex clinical
presentation of these particular patients confront the health
care system with new challenges. The availability of in-
tensive care medicine is not preserved from these preocca
patients, and patients of more than 90 years old are often
admitted into ICU. On the other hand, the number of ICU
beds is limited and concerns about their availability for any
patient are emerging. The available literature regarding the
outcomes of elderly patients is exploding in numbers and
should help health care providers and leaders to make de-
cisions. However, these papers are difficult to understand
because the populations studied differed in ages, and de-
pended on the objectives of care that were chosen, whereas
there is no social or political agreement on the most accept-
able objective to achieve optimal health care for aging pa-
tients. Is it the discharge from ICU, the discharge from hos-
pital, the quality of life, the ability for everyday activities
or the possibility to return home, or have we still to discov-
er the “holy grail” of “ the outcome” that should be con-
sidered the goal.
Another difficulty are the discrepancies between the chro-
nological age, the biological age and the capacity of the
elderly patients to recover. An interesting concept in this
regard is the frailty that is a more holistic approach of the
patients. However, data integrating this concept for assess-
ing the outcome of elderly patients are missing for now.
Despite the lack of explicit indications and contraindica-
tions for ICU admission of elderly patients, there is a strong
evidence that triage has already been applied. The ethic-
al principles allowing the assessment of values at stake are
of paramount importance in this matter. However, many
factors other than pure ethical considerations are known to
be implicitly involved in the decision-making process, and
more objective criteria may help health care providers to

find a more equitable distribution of health resources, in-
cluding intensive care.
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Figures (large format)

Figure 1

Evolution of the elderly population at Geneva ICU in 2007 compared to 2011.
A Percentages of patients of more than 65, 70, 75, 80, 85 and 90 years of age.
B Distribution by section of 5 years shows a trend towards more patients above 80 years in 2011.
C The consumption expressed as patients-days remains stable. The mortality remains stable, too.
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Figure 2

Evolution of the resource consumption (ICU days) in Switzerland over the next 50 years, depending on the age categories. The figure shows the
evolution of the total number of ICU patient-days (expressed as the percentage of the resource consumption of 2010) needed per year from
2010 to 2060 for younger patients (aged less than 65 years), for the elderly (65–79 years) and for very elderly (>80 years) ICU patients (source
of data: Bundesamt für Statistik [19]).

Figure 3

Referenced publications on ICU elderly patients’ outcomes. Data extracted from ISI Web of science, Web of Knowledge (2012). Key words:
(“intensive care” OR “critical care” OR “icu”) AND elderly AND outcome. Results: 1,048 references
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