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The title is a rephrasing of a line in the James Bond movie Skyfall,
where Bond asks Silva: ‘‘Are you sure it’s about ‘M’?’’
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10.1007/s00134-013-3121-7.
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75012 Paris, France
e-mail: bertrand.guidet@sat.aphp.fr

Ninety-seven percent of elderly patients (over 85 years)
treated in the ICU for circulatory failure die within
12 months of the life-threatening episode. The ICU sur-
vival rate is 33 % and about 23 % of patients are
discharged from hospital, but only 8 % are alive at
6 months and only 3 % at 1 year.

One cannot help but feel uncomfortable and discour-
aged after reading the results of a secondary analysis of
data from a large trial comparing the effects of dopamine
and noradrenaline on ICU outcomes by Biston et al. [1],
in this issue of Intensive Care Medicine.

What are the implications of taking into consideration
the very uncertain prognosis associated with elderly
patients treated in the ICU for circulatory failure? What is
the appropriate clinical algorithm and how should a

physician respond the next time a call comes in from an
emergency department about an 85-year-old patient in
shock?

Researcher vs. attending physician bias and potential
conflict of interest

When a study finds a 3 % survival and 97 % mortality
rate, then the 3 % are often associated with an ‘opportu-
nity for improvement’ and the 97 % is presented as a
‘challenge.’ Although it is an acceptable and motivating
proposition for a researcher, the same terms ‘opportunity’
and ‘challenge’ can be viewed as unrealistic and mis-
leading expressions relative to the real world of clinical
decision-making and complex and unique patient–physi-
cian relationships.

Available evidence

Several studies have confirmed the very poor long-term
prognosis of elderly patients admitted to the ICU [2–9]
(Table 1). Importantly, factors such as an atypical pre-
sentation with delayed diagnosis and treatment,
suboptimal management (because guidelines are not tai-
lored for an elderly population), lower physiologic
reserve, immuno-senescence coupled with an inadequate
immune response, more frequent and earlier treatment
limitations, and finally inadequate discharge policies
(location, timing) may account for or at least contribute to
excess mortality. Moreover, up to 50 % of ICU survivors,
of all ages, suffer from post-intensive care syndrome
(PICS), which is defined as substantial comorbidities
(including new or worsening impairments of physical,
cognitive, and mental health that adversely impact quality
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of life) that can persist for months or even years after
hospital discharge [10].

As we move the goal post for measuring outcomes
from short-term, simple mortality data to long-term,
qualitative results, the luster associated with the short-
term success of recent years has now started to tarnish.
Data about quality of life, recovery of functional status,
cognitive impairment [11], and burden on families and
society are equally or maybe even more important and
influential. Accurate prediction of long-term prognosis,
mainly related to underlying disease and baseline nutri-
tional and functional status, requires a significant
expansion of detailed geriatric data.

Evidence from other medical fields

The lens of ICU-centered research is only one way of
looking at this problem. Another way is to look for evi-
dence in other medical fields like cardiology, neurology
or hematology, which have had to face similar ethical
issues. Is there an age restriction for percutaneous coro-
nary intervention (PCI) in ST-elevation myocardial
infarction (STEMI) or recombinant tissue plasminogen
activator (rtPA) administration in stroke management? Is
there an unambiguous age limit to allogeneic stem cell
transplantation?

Contrary to previous stroke management guidelines,
where the age of 80 was explicitly mentioned as a relative
contraindication to rtPA administration, current recom-
mendations do not state any age restriction [12]. A similar
formulation (i.e., without age restriction) can be found in
the current recommendations for PCI in STEMI man-
agement in the elderly [13]. Even the oldest age group can
benefit from these interventions. There is a growing body
of evidence supporting the use of allogeneic stem cell
transplantation in older patients; this evidence is
prompting physicians to say, ‘‘There should be no upper
age limit for hematopoietic stem cell transplantation’’
[14].

However, ‘‘significant comorbidities’’ still represent a
relative contraindication for PCI in STEMI [13]. ‘‘Clear
and honest information provided to the patient/family

about the potential risks and benefits from treatment’’ is
mentioned in eligibility checklist for rtPA for acute
ischemic stroke [12]. These issues of awareness of risks/
rewards along with a genuine dialogue between physi-
cians and patients and families are becoming a priority
and outweigh the impact of age in clinical decision-
making.

The patients’ and doctors’ perspective: ‘‘Large left
middle cerebral artery stroke is a fate worse
than death’’

Individual perceptions regarding quality of life changes
considerably during aging and the subtitle for this section,
which comes from a recent survey among neurologists
[15], nicely indicates to what extent physician beliefs and
value judgments can impact their decision-making
process.

When younger people face a severe disease, they often
take an attitude that involves a ‘‘struggle against the
disease’’ (an attitude that is also shared by a large number
of younger health-care professionals). Elderly patients, on
the other hand, are often more nuanced and reflective and
adopt a ‘‘live and cope with a handicap’’ attitude. The
notion of what is and what is not an ‘‘acceptable’’ hand-
icap may vary greatly in the elderly population and cannot
be generalized.

We can be sure that it is NOT only about ‘age’

Just as cost constraints are an omnipresent feature of
medicine today [16], so uncertainty (about a prognosis
and expected long-term outcome) will remain an omni-
present feature of medical decision-making. Despite the
presence of better data and evidence, this uncertainty will
not disappear from clinical practice.

However, better insight into which patient subgroups
are most likely to experience substantial benefits from
ICU interventions, plus better insight into the trajectory of
ICU survivors after discharge, as well as patient wishes

Table 1 Mortality rates in elderly patients admitted to ICU for sepsis and/or shock

References Age (years) Follow-up Mortality (%) Patient characteristics

Nasa (2011) [80 ICU 79 Severe sepsis/septic shock
Tomassini (2011) [75 In-hospital 55 Cardiogenic shock
Vosylius (2005) [75 In-hospital 62 Shock
Biston [1] 75–84 1 year 84 Circulatory failure

[85 1 year 97 Circulatory failure
Lim (2009) [75 1 year 52 Cardiogenic shock
Tabah (2010) [80 1 year 67 Septic shock and multiple organ failure
Chelluri (1993) C75 1 year 76 Circulatory failure
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and personal values would allow us to realistically eval-
uate the overall context of the patient’s health and make
the best possible decisions. These issues should be dis-
cussed within the health-care system and society at large.
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Take-home message: In patients with
circulatory failure age is an independent
factor associated with a poor outcome. At 1
year, most patients aged 85 year or older
were dead.
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Abstract Purpose: The proportion
of elderly patients admitted to the ICU
is increasing. Mortality rates are known
to increase with age but the impact of
age on outcomes after circulatory
shock has not been well defined.
Methods: We performed a second-
ary analysis of data from a large
randomized trial comparing the effects
of dopamine and norepinephrine on
outcome in the ICU. Patients were
separated into not old (\75 years), old
(75–84 years), and very old
(C85 years). Results: Of the 1,679
patients included in the initial trial,
1,651 had sufficient age data available:
1,157 (70 %) were not old, 410 (25 %)
were old, and 84 (5 %) were very old.
There were minor differences among

the age groups in the APACHE II
score calculated without the age
component (not old, 17 ± 9; old,
18 ± 9; very old, 19 ± 9; p = 0.047),
but SOFA scores were similar (not old,
9 ± 4; old, 9 ± 3; very old, 9 ± 3;
p = 0.76). Mortality rates were higher
in old and very old patients at 28 days,
at hospital discharge, and after 6 and
12 months. Most very old patients
were dead at 6 (92 %) and 12 months
(97 %). Mortality rates increased with
age in all types of shock. Using mul-
tivariable analysis, the risk of death
was higher in very old patients as
compared to not old (adjusted OR
0.33, 95 % CI 0.2–0.56, p \ 0.001).
Conclusions: Ageing is indepen-
dently associated with higher
mortality rates in patients with circu-
latory failure, whatever the etiology.
By 1 year after admission, most
patients 85 years of age and older were
dead.

Keywords ICU ! Old patients !
Shock ! Vasopressors

Introduction

As a consequence of changing demographics, more old
and frail patients are admitted to the intensive care unit

(ICU) than previously [1]. The outcome of old
([75 years) and very old (C85 years) patients admitted to
the ICU is usually poorer for any diagnosis compared to
younger patients [1–4]. These differences have been

Intensive Care Med (2014) 40:50–56
DOI 10.1007/s00134-013-3121-7 ORIGINAL

http://dx.doi.org/10.1007/s00134-013-3121-7
John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel




described in specific populations, such as sepsis [5] or
need for mechanical ventilation [6]. Older patients
admitted to the ICU have high short-term mortality and
long-term disability [7]. Nevertheless, although survival
rates are lower in this population than in younger indi-
viduals, they are sufficiently high to justify ICU
admission without generalized restriction of care [8]. In
addition, long-term outcomes and quality of life of sur-
vivors are good enough to suggest that older patients may
benefit from ICU admission [9] especially with the poor
performance of the prognostic models in predicting
mortality in old patients [10].

Circulatory failure is associated with a cascade of
events that leads to a major increase in the risk of death in
the general population [11]. Data regarding circulatory
shock in elderly patients are scarce. In a large Austrian
series of 17,126 patients older than 80 years, shock was
present in only 3 % of ICU admissions [1]. Moreover, the
few data that are available are conflicting. In patients with
cardiogenic shock complicating myocardial infarction,
Tomassini et al. [12] observed that age older than
75 years was associated with a 1.8 increased risk of death,
whereas Lim et al. [13] failed to observe significant dif-
ferences in 1-year survival. Many factors can contribute
to these discrepancies, including associated comorbidities
and the relatively small size of these studies. In other
types of shock, and especially in septic shock, no data are
available. The uncertain benefit of ICU care in this pop-
ulation increases the risk of a priori therapeutic
limitations but also of futile interventions. It is thus
important to better define the outcome of elderly patients
with acute circulatory failure.

Older patients are frequently excluded from clinical
trials [14, 15], but they are commonly treated in the ICU.
Ageing is associated with important modifications in
physiology [15] and pharmacokinetics. In addition, older
patients may be more susceptible to adverse drug events
[16] than younger patients. In the SOAP II clinical trial,
which compared dopamine and norepinephrine in shock
states [17] in 1,679 patients, age was not an exclusion
criterion and many patients were older than 75 years. We
used data from this trial to assess the influence of age on
mortality in patients with circulatory shock [18]. We
hypothesized that advanced age would be an independent
factor associated with outcome. We also explored a pos-
sible interaction between age and the effect of the
different vasopressor agents. The results were presented
in part at ESICM LIVES 2011 [18].

Patients and methods

The overall study design has been published elsewhere
[17]. The ethics committee at each participating center
approved the trial, and all patients or relatives gave

informed consent. Briefly, between 19 December 2003
and 6 October 2007, all adult patients in whom a vaso-
pressor agent was required for the treatment of shock
were included in eight participating centers. Shock was
defined as a mean arterial pressure (MAP) less than
70 mmHg or a systolic blood pressure less than
100 mmHg despite adequate fluid administration [at least
1,000 ml of crystalloids or 500 ml of colloids unless there
was an increase in the central venous pressure (CVP)]
associated with signs of tissue hypoperfusion, such as
altered mental state, mottled skin, urine output of less
than 0.5 ml per kilogram of body weight for 1 h, or a
serum lactate level of greater than 2 mEq/l. If hypoten-
sion recurred within the 28-day follow-up, the trial-drug
solution was resumed first and an open-label solution of
norepinephrine was added if needed. Patients were
included only once in the trial.

Patients were excluded if they were younger than
18 years of age; had already received a vasopressor agent
(dopamine, norepinephrine, epinephrine, phenylephrine,
or vasopressin) for more than 4 h during the current
episode of shock; had a serious arrhythmia, such as rapid
atrial fibrillation ([160 beats per minute) or ventricular
tachycardia; or had been declared brain-dead. Of the 2011
patients screened, 1,679 patients were included. All
patients were followed to day 28; hospital mortality was
available for 1,629 patients (98.7 %), data on 6-month
outcome for 1,516 patients (91.8 %), and data on
12-month outcome for 1,346 patients (81.5 %). Organ
support-free days were computed as days alive without
organ support up to day 28. Shock was separated into
septic, cardiogenic, and other types of shock (including
hypovolemic and anaphylactic).

To evaluate severity at baseline, we computed at the
time of inclusion the Acute Physiology and Chronic
Health Evaluation II (APACHE II) score [19] with and
without the age component and also the Sequential Organ
Failure Assessment (SOFA) score [20].

Statistical analysis

Statistical analyses were performed using IBM" SPSS"

Statistics 19 for Windows. Age data were available in
1,651 patients so this represents the population included
in the present analysis. To assess the influence of age on
outcome, patients were retrospectively divided into not
old (\75 years), old (75–84 years old), and very old
(C85 years). To account for imbalances in the numbers of
subjects across the age groups, some analyses were
repeated after dividing patients into quartiles of ages. The
primary outcome was 28-day mortality and the secondary
outcomes were ICU, hospital, 6-month, and 1-year mor-
tality rates. The Kolmogorov–Smirnov test was used, and
histograms and normal-quantile plots were examined to
verify the normality assumption of continuous variables.
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Difference testing among age groups was performed
using analysis of variance, Kruskal–Wallis, Student’s
t test, Mann–Whitney test, v2 test, or Fisher exact test, as
appropriate. The Bonferroni correction was made for
multiple comparisons. Cumulative mortality throughout
the first 28 days after randomization was characterized
with the use of Kaplan–Meier curves, with the log-rank
test used for the comparison between the age groups.
Logistic regression analysis with primary outcome as the
dependent variable was performed to determine the
unadjusted mortality risk by age. To remove bias of
confounding variables for the association between age
and mortality, the propensity score of each age class was
estimated using ordinal logistic regression. The variables
introduced in the propensity score were identified by
univariable regression and retained after treatment of
colinearity. After checking that balance on all covariates
that were used in the propensity model had been achieved,
we introduced the propensity score into the logistic
regression model [21, 22].

Data are presented as mean ± SD or count (percent-
age), unless stated otherwise. All tests were two-sided and
a p value less than 0.05 was considered statistically
significant.

Results

The main demographic data are summarized in Table 1.
Of the 1,651 patients included, 1,157 (70.0 %) were not

old (\75 years), 410 (25 %) were old (75–84 years), and
84 (5 %) were very old (C85 years). Old and very old
patients had a higher incidence of diabetes, cardiopathy,
chronic respiratory failure, and neurologic problems than
not old patients, but were less likely to be immunosup-
pressed or to have cirrhosis or cancer. The presence of
chronic renal failure was similar in the three age groups.
Overall, disease severity was comparable in the three
groups: although the APACHE II score was lower in the
younger patients, increasing from 21 ± 9 in not old to
24 ± 9 in old and 25 ± 9 in very old patients
(p \ 0.001), this difference was blunted when age points
were deleted from the score (17 ± 9 in not old, 18 ± 9 in
old, and 19 ± 9 in very old, p = 0.047). SOFA scores
were similar in the three groups.

The incidence of septic shock was comparable in the
three age groups, but cardiogenic shock was more fre-
quent and other types of shock less frequent in old and
very old patients than in not old patients (p \ 0.001).
Very old patients were more frequently admitted for
medical conditions.

On admission, more than 80 % of patients were being
treated with mechanical ventilation (including 3 % with
non-invasive mechanical ventilation) and 7 % with renal
replacement therapy, with no differences according to age
group (Table 2). Per protocol, all patients were treated
with vasopressor agents. The doses of vasopressor agents
on the first day of therapy were similar in the three
groups, but dobutamine doses were higher in old and very
old patients (p = 0.013). Similar observations were made
for maximal doses of adrenergic agents (p \ 0.01 for

Table 1 Main demographic data in the three patient groups

Not old
(\75 years)
n = 1,157

Old
(75–84 years)
n = 410

Very old
(C85 years)
n = 84

p value

SOFA score 9 ± 3 9 ± 3 9.0 ± 3 0.76
Male 684 (60) 219 (53) 38 (46) 0.002
APACHE II 21 ± 9 24 ± 9 25 ± 9 \0.001
APACHE II score (without age) 17 ± 9 18 ± 9 19 ± 9 0.047
Septic shock 728 (63) 248 (61) 52 (62) 0.68
Cardiogenic shock 165 (14) 85 (20) 28 (33) \0.001
Other types of shock 264 (23) 77 (19) 4 (5) \0.001
Emergency surgery 199 (17) 47 (12) 5(6) \0.001
Scheduled surgery 225 (19) 85 (21) 14 (17) \0.001
Medical admission 733 (63) 278 (68) 65 (77) \0.001
Shock on ICU admission 975 (83) 324 (79) 67 (80) 0.49
Cancer 266 (23) 76 (19) 14 (16) \0.001
Diabetes 336 (29) 144 (35) 32 (38) 0.045
Cardiopathy 506 (43) 272 (66) 62 (74) \0.001
Chronic respiratory failure 328 (28) 164 (40) 30 (36) \0.001
Immunosuppression 293 (25) 62 (15) 8 (10) \0.001
Chronic renal failure 218 (19) 88 (21) 18 (21) 0.14
Neurologic problem 198 (17) 104 (25) 26 (31) \0.0001
Cirrhosis 162 (14) 16 (4) 3 (4) \0.001

Values are expressed as mean ± SD for continuous data or number (%). p values are given by v2 test for dichotomic and one-way
analysis of variance (ANOVA) for continuous variables
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maximal dose of dobutamine). Very old patients had
fewer organ support-free days than not old patients
(Electronic Supplementary Material Table S1) but these
differences were driven by differences in mortality. In
survivors, there were no differences among groups in
organ support-free days but ICU length of stay was sig-
nificantly shorter in the very old (Electronic
Supplementary Material Table S1).

Mortality rates at 28 days (Fig. 1), at hospital dis-
charge, and at 6 and 12 months (Table 3) increased with
age. Most of the very old patients were dead at 6 (92 %)
or 12 months (97 %). The two patients alive at 1 year had
no organ dysfunction other than shock during their ICU
stay, had regained autonomy, and were still alive 3 years
after the event. Mortality rates increased with age also
when patients were grouped by quartiles of ages and
according to the type of shock (Electronic Supplementary
Material Table S2 and Fig. S1). Of note, the Kaplan–
Meier survival curves separated very early on, with a
rapid decrease in survival already evident at 48 h after
randomization in the very old patients (Fig. 2).

The percentages of patients with decisions to limit
therapy on admission were similar in the three groups
(Table 2). However, at the time of death only 36 % of the
very old patients remained on full treatment code (versus
51 % for the not old and 41 % for the old patients,
p \ 0.001). Interestingly, the causes of death were similar
in the three groups, although myocardial infarction and
cardiac arrhythmias were more commonly diagnosed in
the oldest patients.

To remove bias of confounding variables for the
association between age and mortality, the propensity
score of each age class was estimated using ordinal
logistic regression (Table 4). The following variables
were retained after treatment of colinearity: gender, type
of shock, and type of admission. After adjustment for a
potential covariate, very old patients still had a

significantly increased mortality as compared to not old
(adjusted OR 0.33, 95 % CI 0.2–0.56, p \ 0.001).

There was no significant interaction between age and
vasopressor agent on outcome (p = 0.193).

Discussion

This study is the first to report on the outcomes of elderly
patients in a large population of patients with circulatory
failure. Mortality rates increased substantially with age,
regardless of the type of shock, raising serious ethical
questions about ICU admission in these patients. In par-
ticular, patients 85 years of age and older had 28-day
mortality rates of 75 % and only exceptionally survived to
1 year (2 %). Our study also provides important infor-
mation on the epidemiology of shock (outcome, type of
shock, organ support) in old and very old patients.

As expected, old and especially very old patients more
often had cardiogenic shock than younger patients.
Interestingly this increase in the incidence of cardiogenic
shock mirrored a marked decrease in hypovolemic and
obstructive types of shock, because the incidence of septic
shock was similar in the three groups. The prevalence of
female patients also increased with age [1], although it is
difficult to define to what extent this contributed to the
difference in outcome. Although some epidemiologic
studies have suggested that females may have less access
to care and a higher risk of death for certain diseases [23],
after admission, sex does not seem to be a major prog-
nostic factor [24].

The persistent association between age and hospital
mortality after adjustment for comorbidities is in accor-
dance with some reports not focusing on patients with
circulatory failure [25], but, as expected, the survival rate
of patients in circulatory failure was far lower than that of

Table 2 Therapeutic interventions and complications by study group

Not old
(\75 years)
n = 1,157

Old
(75–84 years)
n = 410

Very old
(C85 years)
n = 84

p value

Mechanical ventilation 925 (80) 328 (87) 66 (79) 0.078
Renal support 91 (8) 30 (7) 2 (2) 0.078
No therapeutic limitation
At admission 940 (81) 344 (83) 65 (77) 0.455
At time of death 593 (51) 169 (41) 31 (36) \0.001

Cause of death
Shock 221 (20) 99 (24) 22 (26) 0.79
Withdrawal 248 (21) 111 (27) 23 (27) 0.90
Anoxic lesions 55 (5) 16 (4) 2 (2) 0.16

Dobutamine support 163 (14) 101 (24) 21 (25) \0.001
Myocardial infarction 21 (2) 16 (4) 6 (7) \0.001
Cardiac arrhythmiaa 194 (17) 91 (22) 22 (26) \0.001

Values are expressed as number (%). p values are given by v2 test
a More than 85 % of arrhythmias were supraventricular in each group
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general ICU patients. However, other studies have
reported no association between age and survival in the
ICU [26–29]. Small sample sizes and patient selection
may contribute to these differences.

The very poor late survival is challenging. At 1 year,
only 2 of the 84 very old patients treated with vasopres-
sors were still alive. In contrast to our expectations, these
were not patients who developed complications after
elective surgery but rather patients admitted with septic
shock. Of note too, these patients suffered from urinary
sepsis, which is known to be associated with better out-
comes than sepsis from other sources [30] and had
isolated circulatory failure. This suggests that ICU
admission for shock is beneficial for few very old
patients, and perhaps of most value for those with mini-
mal associated comorbidities or organ dysfunction.

Our study has some limitations. First although our
database was large, the number of very old patients was
limited. Nevertheless, this is one of the largest series of
patients with circulatory failure older than 85 years.
Second, we did not calculate specific geriatric assessment
scores, such as the Katz [31], SHERPA [32], or Charlson
[33] indexes, which are frequently used in geriatric pop-
ulations to describe patient state at admission and
evaluate the risk associated with both chronic and acute
pathology. Third, physicians and families may be more
prone to limit care in these very old patients than in
younger patients, and this may contribute to the poor
prognosis. However, there were no differences in limita-
tion of care at admission according to age. In addition, the
proportion of patients in each age group included after
shock development in the ICU was similar. During initial
shock therapy, all patient groups received a similar
intensity of therapy with vasopressor agents administered
at similar doses and similar use of mechanical ventilation
or renal replacement therapy; dobutamine was even used
more frequently in very old patients. Nevertheless, the
increased incidence of limitations in therapy at the time of
death and the early time at which death occurred in old
patients suggest that physicians and/or their families
rapidly realized the futility of continuing care when
evolution was not rapidly favorable.

One may suggest that the patients included in this trial
were highly selected, because they were taking part in an

Fig. 1 Twenty-eight day mortality as a function of age

Table 3 Survival rate as a function of time after inclusion in the
three age groups

Not old
(\75 years)
n = 1,157

Old
(75–84 years)
n = 410

Very old
(C85 years)
n = 84

p value

ICU discharge 667 (58) 164 (40) 28 (33) \0.001
28 days 649 (56) 146 (36) 21 (25) \0.001
Hospital

discharge
546 (48) 121 (30) 19 (23) \0.001

6-month
survival

439 (41) 80 (21) 6 (8) \0.001

12-month
survival

311 (34) 57 (16) 2 (3) \0.001

Unadjusted values, expressed as n (%). p values are given by
unadjusted v2

Fig. 2 Kaplan–Meier curves for 28-day survival. p value by log-
rank test \0.001

Table 4 Multivariable analysis using logistic regression analysis to assess
differences in mortality rate between the different age groups

Unadjusted Adjusted

OR (95 % CI) p value OR (95 % CI) p value

C85 (very old) Reference
\75 (not old) 0.26 (0.16–0.44) \0.001 0.33 (0.2–0.56) \0.001
75–84 (old) 0.61 (0.36–1.04) 0.07 0.7 (0.4–1.2) 0.2

Data are expressed as odds ratio (OR) with 95 % confidence interval (CI). The
following variables were retained after treatment of colinearity to construct the
propensity score: gender, type of shock, and type of admission
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interventional trial. This is probably not the case, because
our interventional trial was characterized by a low
exclusion rate. Nevertheless, we cannot exclude that
many of the old patients may have been denied institution
of vasopressor agents and were, therefore, not even
screened. If anything, however, this strengthens our
findings, because old patients in shock who were deemed
to have the best chance of a favorable outcome never-
theless had very low survival rates.

Our findings have strong ethical implications, because
there is an increasing demand for ICU admission of older
patients [34–36]. This trend is costly, and the financial
constraints must be taken into account. Very elderly
patients and their families should be informed of the rela-
tively poor prognosis when these patients present with
circulatory failure requiring vasopressor agents, with very
few patients alive at 1 year. Patients who did survive had
good quality of life a few years after the event, which
supports the concept of the ICU test [37], but realistic

expectations of limited chances of middle-term survival
must be kept in mind. The data from the ICE-CUBE data-
base [7, 38] suggest that admission of very old patients to
the ICU is indeed associated with a higher mortality.

Our observations also have important implications for
research. Patients older than 75 years are sometimes
excluded from interventional trials [39]. In our trial, we
observed no interaction between age and vasopressor
agent, suggesting that the results of the trial also applied
to the elderly patients. This observation also implies that
the results of the trial were not biased by inclusion of old
patients.

In conclusion, this large database of patients with
circulatory failure highlights the poor outcomes of elderly
patients with circulatory shock: ageing was independently
associated with increased mortality and long-term sur-
vival was infrequent.

Conflicts of interest None related to this study.
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Frutos-Vivar F, Manzarbeitia J,
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