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Abstract

Background Most deaths on the intensive care unit (ICU) occur after end-of-life decisions (EOLD) have been
made. During the decision-making process, responsibility is often shared within the caregiver team and with the
patients’ surrogates. The intensive care unit length of stay (ICU-LOS) of surgical ICU-patients depends on the
primary illness as well as on the past medical history. Whether an increasing ICU-LOS affects the process of EOLD
making is unknown.

Methods A retrospective analysis was conducted on all deceased patients (n = 303) in a 22-bed surgical ICU of a
German university medical center. Patient characteristics were compared between surgical patients with an ICU-LOS
up to 1 week and those with an ICU-LOS of more than 7 days.

Results Deceased patients with a long ICU-LOS received more often an EOLD (83.2 % vs. 63.6 %, p = 0.001).
Groups did not differ in urgency of admission. Attending intensivists participated in every EOLD. Participation of
surgeons was significantly higher in patients with a short ICU-LOS (24.1 %, p = 0.003), whereas nurses and the
patients’ surrogates were involved more frequently in patients with a long ICU-LOS (18.8 %, p = 0.021 and 18.9 %,
p = 0.018, respectively).

Conclusion EOLDs of surgical ICU-patients are associated with the ICU-LOS. Reversal of the primary illness leads
the early ICU course, while in prolonged ICU-LOS, the patients’ predicted will and the expected post-ICU-quality of
life gain interest. Nurses and the patients’ surrogates participate more frequently in EOLDs with prolonged ICU-
LOS. To improve EOLD making on surgical ICUs, the ICU-LOS associated participation of the different decision
makers needs further prospective analysis.
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material, which is available to authorized users.
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Introduction

Most deaths on European intensive care units (ICUs) occur
after an end-of-life decision (EOLD), a decision to limit
life-sustaining treatment, has been made [1-7]. EOLDs
generally define an abandonment of cardio-pulmonary
resuscitation (Do-not-resuscitate—DNR). Frequently, a
decision to withhold or to withdraw intensive care medi-
cine therapeutic approaches (withhold/withdraw-life-sup-
port—WH/WDLS) is taken at the same time. EOLDs show
a wide regional variety. They are associated with culture,
religion, different laws and health care systems, medical
selfconception, and public health [8§-10]. The 5th Interna-
tional Consensus Conference in Critical Care recom-
mended a “shared” approach for decision-making in
EOLDs. The responsibility for the decision should be
shared between the caregiver team and the patients’ sur-
rogates [11].

In surgical ICUs, responsibility for ICU patients often
is shared between surgeons and intensivists [3, 5]. How-
ever, there is evidence that EOLDs are affected by
administrative models and depend on the medical spe-
cialty with primary responsibility for the ICU [12, 13].
After complex and high-risk surgery, many patients are
routinely admitted to the ICU for postoperative care.
Therefore, surgical ICU-patients generally have a better
prognosis than patients admitted to a medical ICU [14].
Surgical patients surviving the initial postoperative period
but experience a prolonged ICU length of stay (ICU-LOS)
are threatened by ICU-LOS associated risks like ventila-
tor-associated pneumonia, catheter and urinary tract
infections, persistent septic foci, or multiple organ dys-
functions [15]. As ICU-LOS-associated complications
contribute to the patients’ long-term outcome, we
hypothesized that also the process of EOLD making will
change with prolonged ICU-LOS.

Therefore, we conducted a retrospective analysis on our
ICU where we process EOLDs according to the recom-
mendations of the 5th International Consensus Conference
in Critical Care. We compared the decision-making process
in patients who received an EOLD and had a short ICU-
LOS (<7 days) with those who had a prolonged ICU-LOS
(>7 days).

Methods

The Medical Ethics Committee of Charité University
Hospital approved this study (number of ethical approval
EA1/292/10). Informed consent was waived due to the
retrospective and observational nature of the study.

Setting

22-bed surgical ICU led by the Department of Anesthesi-
ology and Intensive Care Medicine at Charité University
Medicine with in-house consultant coverage 24 h per day,
7 days a week. Board-certified anesthesiology and inten-
sive care medicine fellows are available in the ICU all day
long every day. Additionally, there is continuous presence
of two residents in the ICU. Daily rounds involve at least
one consultant with board certification in intensive care
medicine. Furthermore, at least once a day, there is a round
that involves an attending specialist surgeon from each
specialty that admitted the patient to the ICU.

Patients

The study includes all consecutively admitted ICU-patients
who died between August 1st 2008 and September Ist
2011. In total, 303 (6.7 %) of 4,510 admitted patients died
in the ICU. Medical patients were excluded and 226 sur-
gical patients were analyzed (Fig. 1).

An EOLD, a Do-not-resuscitate (DNR) order, and an
order to withhold and/or withdraw-life-support (WH/
WDLS) were defined as described previously [3]. WH/
WDLS limitations differentially included withholding or
withdrawing therapies like endotracheal intubation,
mechanical ventilation, renal replacement therapy, cate-
cholamine infusions, surgery, antimicrobial therapy, and
blood product transfusions.

Data collection

Data from vital signs monitors, ventilators, organ replace-
ment systems, medication, daily ICU scores like the sim-
plified acute physiology score II (SAPS II) and the
sequential organ failure assessment (SOFA), and all med-
ical or nursing events to the patient were prospectively
recorded in an electronic patient data management system
(PDMS) (Copra System, Sabachswalden, Germany). Doc-
umentation of ward rounds, progress notes, orders, and
laboratory results are also completed electronically in this
PDMS. Limitations of therapy were documented together
with the time and the participants of EOLD conferences in
the daily progress notes. Patients received an EOLD only
when every participant of the EOLD conference consented
to the decision and its several regulations.

Statistical analysis

Results are expressed as arithmetic mean + standard
deviation (SD) for continuous variables and frequencies
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(%) for categorical variables, respectively. Due to the dif-
ferent sample sizes and the skewness of distributions, only
non-parametric (exact) tests were applied.

Differences between groups were tested by the non-
parametric (exact) Wilcoxon-Mann—Whitney test for
independent groups. Frequencies were tested by the (exact)
y>-test. A two-tailed p value < 0.05 was considered sta-
tistically significant. All tests were conducted in the area of
exploratory data analysis. Therefore, no adjustments for
multiple testing have been made. All numerical calcula-
tions were performed with IBM SPSS Statistics, Version
22.

Results

During the observation period, 780 (17.3 %) of the 4,510
patients who were admitted to the ICU had an ICU-LOS
greater than seven days. Before discharge, 134 (17.2 %) of
these patients and 169 (4.5 %) of the patients with an ICU-
LOS <7 days died (p < 0.001). EOLDs were taken in 167
(73.9 %) of the 226 surgical patients. Patients’ character-
istics and differences in baseline comorbidities, ICU
severity scores, organ replacement technology, and

advanced care planning for the different groups are pre-
sented in Table 1.

Patients with a short ICU-LOS did not differ from
patients with a long ICU-LOS in elective or emergency
admissions to the ICU (p = 0.126). However, patients who
received an EOLD died less often after elective surgery in
the group with a short ICU-LOS. In this group also more
patients died after emergency surgery [20.6 % after elec-
tive and 64.7 % after emergency admission (n = 68) for
ICU-LOS <7 days vs. 30.3 % after elective and 43.4 %
after emergency admission (n = 99) for ICU-LOS >7 days
(p = 0.024)].

Every patient with an EOLD had a DNR order. 157
(94.0 %) of EOLD patients also had a WH/WDLS order.
Rates for EOLDs differed significantly between ICU
patients with a short ICU-LOS compared to a long ICU-
LOS. Patients with a short ICU-LOS less often received
DNR orders [63.6 % (n = 107) for ICU-LOS <7 days vs.
83.2 % (n = 119) for ICU-LOS >7 days (p = 0.001)] and
less often received WH/WDLS orders [58.9 % (n = 107)
for ICU-LOS <7 days vs. 79.0 % (n = 119) for ICU-LOS
>7 days (p = 0.001)]. The cause of death in patients who
died without an EOLD did not differ between patients with
a short ICU-LOS and those with a long ICU-LOS (Tab. 1

Fig. 1 Consort diagram

ICU = intensive care unit;
DNR = Do-not-resuscitate
order; WH/WDLS = Withhold/

withdraw-life-support order

Screening:
ICU-admissions

(n=4510)

Excluded:

>| ICU-discharge alive
\ (n=4207)
Death on ICU
(n=303)
Excluded:
—> Medical patients
(n=77)

Included and analyzed:
Surgical patients

(n=226)

v

ICU-LOS <7 days
(n=107)

v

DNR
(n=68)

v

WH/WDLS
(n=63)

\’

ICU-LOS >7 days
(n=119)

v

DNR
(n=99)

v

WH/WDLS
(n=94)

@ Springer



World J Surg (2015) 39:644-651

647

Table 1 Characteristics of surgical patients who died in the intensive care unit between August 2008 and September 2011

All ICU-LOS <7 ICU-LOS >7 Pt

n = 226 n = 107 n=119

Age, years, mean (+ SD)
Gender, male, n (%)
Urgency of surgery, n (%)
Elective
Non-planned
Emergency
Comorbidities, n (%)
Liver cirrhosis
Portal hypertension
Status post esophageal bleeding
Hepatic encelopathy
Cardiac insufficiency NYHA IV
Chronic pulmonary disease
Chronic obstructive pulmonary disease (COPD)
Lung fibrosis
Terminal renal insufficiency
Steroid medication
Chemotherapy
Immunosuppression therapy
AIDS
Leukemia
Lymphoma
Metastasing cancer
Severity scores, mean (£ SD)
SAPS 11
SOFA (day before EOLD/death)
Organ replacement, n (%)
Ventilation
Tracheostomy
Dialysis
IABP
VAD
ECMO/ECLS
Vasopressors
Blood products, n, mean (Min—-Max)
Advance directive with living and therapeutic will, n (%)
Advance directive with patient’s surrogate decision maker, n (%)
Patients with an attorney during ICU stay, n (%)

71.6 (£ 11.2) 72.6 (£ 111D 70.7 (£11.2) 0.094

148  (65.5) 74 (69.2) 74 (62.2) 0.271
65 (28.8) 29 (7.1 36 (30.3) 0.126
49 (21.7) 18 (16.8) 31 (26.1)

112 (49.6) 60 (56.1) 52 43.7)

21 (9.3) 7 (6.5) 14 (11.8) 0.177
10 (4.4) 4 (3.7) 6 (5.0) 0.752
6 2.7 2 (1.9) 4 (3.4) 0.686
2 (0.9 1 (0.9) 1 (0.8) 1.000
50 (22.1) 19 (17.8) 31 (26.1) 0.134
55 (24.3) 19 (17.8) 36 (30.3) 0.032
43 (19.0) 16 (15.0) 27 (22.7) 0.139
2 (0.9) 1 (0.9) 1 (0.8) 1.000
32 (14.2) 11 (10.3) 21 (17.6) 0.113
9 (4.0) 3 (2.8) 6 (5.0) 0.505
6 2.7 4 3.7 2 (1.7) 0.426
5 (2.2) 2 (1.9) 3 (2.5) 1.000
0 (0.0) 0 (0.0) 0 (0.0) 1.000
1 (0.4) 0 (0.0) 1 (0.8) 1.000
2 (0.9) 2 (1.9) 0 (0.0) 0.223
17 (1.5) 11 (10.3) 6 (5.0) 0.136
60.0 £17.2 63.9 £182 565  £15.6 0.001
105  +3.8 107 +4.1 106 435 0.685
220 (97.3) 102 (95.3) 118 (99.2) 0.104
69 (30.5) 4 3.7 65 (54.6) <0.001
172 (76.1) 68 (63.6) 104 (87.4) <0.001
73 (32.3) 41 (38.73) 32 (26.9) 0.067
34 (15.0) 16 (15.0) 18 (15.1) 0.971
24 (10.6) 10 9.3) 14 (11.8) 0.556
202 (89.4) 99 (92.5) 103 (86.6) 0.146
284 (0-225) 170  (0-154) 386  (0-225)  <0.001
21 (9.3) 6 (5.6) 15 (12.6) 0.070
21 (9.3) 9 (8.4) 12 (10.1) 0.665
110 48.7) 21 (19.6) 89 (74.8) <0.001

ICU-LOS intensive care unit length of stay, EOLD end-of-life decision, SD standarddeviation, Min minimum, Max maximum, /ABP intra-aortic
balloon pump, VAD ventricular assist device, ECMO/ECLS extracorporal membrane oxygenation/life system

? Between patients with an ICU-LOS <7 days and those with an ICU-LOS >7 days

suppl.). 30 (13.3 %) patients received a WH/WDLS order
after having received a DNR order earlier. This stepwise
escalation of EOLD occurred more often in patients with a
long ICU-LOS than in those with a short ICU-LOS [22.7 %
(n = 107) for ICU-LOS <7 days vs. 2.8 % (n = 119) for

ICU-LOS >7 days (p < 0.001)]. Also after a first WH/
WDLS order, 34 (28.6 %) patients with a long ICU-LOS
but only nine patients (8.4 %) with a short ICU-LOS
received additional orders for limitation of life support
(p < 0.001).
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DNR decisions on weekends did not differ between
groups [16.2 % (n = 68) for ICU-LOS <7 days vs. 9.1 %
(n = 99) for ICU-LOS >7 days (p = 0.166)]. WH/WDLS
orders were not received more frequently during the week
for patients with an ICU-LOS of more than 7 days [84.1 %
(n = 63) for ICU-LOS <7 days vs. 91.5 % (n = 94) for
ICU-LOS >7 days (p = 0.156)].

In patients with an ICU- LOS >7 days WH/WDLS,
decisions were done more often during the normal working
hours from 7 a.m. to 5 p.m. orders [88.3 % (n = 94) for
ICU-LOS >7 days vs. 762 % (n=63) for ICU-
LOS < 7 days (p = 0.045)]. 2.1 % (n=94) of WH/
WDLS orders were taken during the night from 10 p.m. to
7 a.m. in patients with a long ICU-LOS but 9.5 % (n = 63)
in patients with an ICU-LOS <7 days (p = 0.061). No
differences could be detected for DNR decisions
(p = 0.120, p = 0.112 respectively).

Continuation and withholding/withdrawing of intensive
care medicine therapeutic approaches did not differ
between patients with an ICU-LOS <7 days and those with
an ICU-LOS >7 days for ventilation (p = 0.144), intuba-
tion (p = 0.181), renal replacement therapy (p = 0.058),
catecholamine infusions (p = 0.404), surgery (p = 0.957),
antimicrobial therapy (p = 0.308), and blood transfusions
(p = 0.147).

Attending intensivists were part of almost every DNR
[98.5 % (n = 68) for ICU-LOS < 7 days vs. 100 %
(n =99) for ICU-LOS >7 days (p = 0.407)] and WH/
WDLS decision [98.4 % (n = 63) for ICU-LOS <7 days
vs. 100 % (n = 94) for ICU-LOS >7 days (p = 0.401)].
The differences in participation frequencies of the different
decision makers of the clinical team for DNR and WH/
WDLS orders with regard to the ICU-LOS are shown in
Fig. 2. Table 2 shows the differences in information and
participation of the patient or the patients family/surrogate
decision makers in the EOLD process.

Discussion

In this retrospective analysis, three quarters (73.9 %) of
surgical ICU-patients died after an EOLD. EOLDs were
issued more often in patients with a prolonged ICU-LOS.
Formal patient characteristics, the timing, and the practice
of withholding or withdrawing intensive care therapy did
not differ between patients with a short and a long ICU-
LOS. However, a long ICU-LOS was associated with more
complex EOLD making like escalating approaches from
DNR to WH/WDLS and multi-step WH/WDLS decisions.
Major differences were noted for ICU-LOS associated
participation of members of the medical team and the
patients or their substitutes in the EOLD-making process.
While an attending intensivist took part in almost every
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Fig. 2 Differences in participation frequencies of End-of-life
decision makers according to the ICU-LOS. Differences of relative
frequencies [A %] of documented health care professionals and
family members/patients’ surrogate decision makers participating in
the end-of-life decision process for patients with an ICU-LOS
<7 days versus patients with an ICU-LOS >7 days. A value of 0
means that decision makers participate equally in the decision-
making process between patients with a long ICU-LOS and patients
with a short ICU-LOS. DNR = Do-not-resuscitate order; WH/
WDLS = Withhold/Withdraw-life-support order; ' = Attendings,
board certified in intensive care medicine; 2= Attendings, board
certified in the surgical specialty that admitted the patient to the
ICU; * = p < 0.05

EOLD discussion, surgeons participated predominantly in
decisions for patients with a short ICU-LOS whereas nur-
ses and the patients’ family took part more often in EOLDs
for patients with a long ICU-LOS.

Many surgeons and intensivists suspend DNR-orders in
the immediate perioperative period especially in elective
cases [13]. Furthermore, a higher SAPS II-Admission-
Score in patients with a short ICU-LOS indicates that some
of these patients might have died even before an EOLD
process could be organized. Whether a patient receives an
EOLD or not is not associated with higher ICU severity
scores [3, 16]. Apart from chronic pulmonary diseases, the
decedents of our cohort with a short ICU-LOS did not
differ from those with a long ICU-LOS for formal criteria
like patients’ comorbidities, urgency of surgery, and
advance directive rates. Analyzing the participation fre-
quencies of the different members of the medical team in
EOLD conferences, we noted a significantly higher par-
ticipation of surgeons in patients with a short ICU-LOS
than in those with a long ICU-LOS. Also the proportion of
patients who were admitted to the ICU after elective sur-
gery and received an EOLD was lower in the group with a
short ICU-LOS. Surgery often is crucial to reverse critical
and life-threatening illness [16]. High-risk surgery fre-
quently goes hand in hand with extensive postoperative
intensive care therapy. The assumption, that consent for an
operation also covers all maximum therapy that might be
necessary in the postoperative setting, is known as
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Table 2 Information and participation of the patient, the patient’s family, or his surrogate decision makers in EOLDs with respect to the ICU-

LOS

DNR WH/WDLS

ICU-LOS ICU-LOS p* ICU-LOS ICU-LOS p*

<7 days >7 days <7 days >7 days

(n = 68) (n=199) (n = 63) (n =94)
Patient was informed of EOLD, n (%) 2(2.9) 4 (4.0) 1.000 2 (3.2) 4 (4.3) 1.000
Patient participated in EODL, n (%) 2 (2.9) 4 (4.0) 1.000 2 (3.2) 4 (4.3) 1.000
Family/Surrogate decision maker was informed of EOLD, n (%) 60 (88.2) 90 (84.9) 0.575 55 (87.3) 87 (92.6) 0.273
Family/Surrogate decision maker participated in EOLD, n (%) 31 (45.6) 66 (66.7) 0.007 30 (47.6) 65 (69.1) 0.007

DNR do-not-resuscitate order, WH/WDLS withhold/withdraw-life-support order, ICU-LOS intensive care unit length of stay, EOLD end-of-life

decision

? Between patients with an ICU-LOS <7 days and those with an ICU-LOS >7 days

“surgical buy-in” [17]. This is thought to be the main
reason why surgeons generally are more reluctant to
withdraw life-support from their patients than physicians of
medical disciplines [12, 18]. However, our findings support
this view for patients with a short ICU-LOS. During the
early course in the ICU, the primary postoperative medical
condition seems to drive EOLDs that require close com-
munication with the surgical partners. The medical team
focuses on curing the critical illness based on the patient’s
active consent for the operation.

Around 90 % of the families/surrogate decision makers
are informed of an EOLD irrespective of the ICU-LOS.
However, in a condition of medical futility, a patient or his
surrogate decision makers can neither legally nor ethically
request further medical treatment [19]. Therefore, espe-
cially in patients with a short ICU-LOS, they might just be
informed about the EOLD but do not participate actively in
the decision-making process.

With ICU-LOS prolonging, the survival of surgical
ICU-patients is mainly determined by the past medical
history [16, 20]. We noted a higher frequency of chronic
pulmonary diseases in patients with a long ICU-LOS in our
study group. In accordance with the literature, decedents
after a long ICU-LOS more frequently have had a trache-
otomy, renal replacement therapy, and received more blood
products [21, 22]. Long-term ventilation and the chronic
need for dialysis are known to have a major impact on a
patient’s quality of life [23—25]. The higher rate of patients
with a legal attorney found in the group with a long ICU-
LOS can be explained by a good adherence of the medical
staff to a standard operating procedure (SOP) existing on
our ICU. This SOP states that for every patient that is
expected to be ventilated for more than 48 h and, therefore,
will be incapable to express his will during that time, the
assigned ICU physician has to contact the district court to
establish a formal legal attorney for this patient.

In patients with a long ICU-LOS EOLD, multi-step
approaches in DNR and WH/WDLS decisions were sig-
nificantly higher. This indicates that EOLD conferences are
held regularly during a patients’ stay in the ICU. Regular
EOLD conferences are a key element of high-quality ICU-
care [26]. Predominantly scheduling WH/WDLS discus-
sions at regular working hours in patients with an ICU-LOS
>7 days can be a sign of less acute dynamics in the
severity of illness after the initial perioperative period of
these patients. As ICU outcome prognosis is complex and
unpredictable, especially after a prolonged ICU course,
there is an increased need for the caregiver team and the
patients’ surrogates to discuss the patient’s most likely
preferences [11, 27]. Also advance directives whose com-
pletion rates remain low anyway are often difficult to
interpret in an ICU setting [3, 28-30]. Nurses participated
in a third, the patients’ family or the surrogate decision
makers in one half of all EOLDs for patients with a short
ICU-LOS. Both nurses and the patients’ family were more
often involved in EOLDs of patients with a long ICU-LOS.
ICU nurses generally have the closest and most intimate
contact to the patient and his family. Therefore, they play
an essential role to elicit a patients’ most likely will and
guide the patient and his family through the decision-
making process and end-of-life care [31, 32].

Based on the retrospective character of our study, our
results are mainly descriptive and hypothesis generating.
However, to improve the quality of end-of-life care in the
ICU recurrent review of the current daily, clinical practice
is crucial and cannot be outlined by questionnaire-based
studies only. In an ICU where we practice EOLDs
according to international and national recommendations,
this ICU-LOS-dependent participation of the different
members of the healthcare team, as well as the patient and
his family or his surrogates was unexpected and to our
knowledge was never reported so far [11, 26].
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Further prospective analyses are required to elucidate
whether each of the decision makers is required for an
EOLD in relation to the actual ICU-LOS of the patient. It is
known that adequate and standardized documentation of
EOLDs improves patients’ and family outcomes [33]. It
also helps to reflect the therapeutic goals for any ICU
patient [34]. Additional standardization of EOLD-docu-
mentation with statement sections for each of the different
decision makers could help to further explore the process
of shared decision-making with a special regard to the
ICU-LOS. Standardized documentation can also be utilized
as a help to formulate a patient’s most likely will. In fact, it
is this predicted patient-will that should guide the whole
EOLD-making process.

Conclusion

EOLDs of surgical ICU-patients are associated with the
ICU-LOS. While in the early course of the ICU-stay, the
reversal of the primary illness determines clinical decision-
making, the patients’ presumed will and the expected post-
ICU-quality of life become more important in a prolonged
ICU-LOS. Also nurses and the patients’ surrogates partic-
ipate more frequently in EOLDs with a prolonged ICU-
LOS. To improve EOLD making on surgical ICUs, the
ICU-LOS associated participation of the different decision
makers needs further prospective analysis.

Conflict of interest none.

References

1. Esteban A, Gordo F, Solsona JF et al (2001) Withdrawing and
withholding life support in the intensive care unit: a spanish
prospective multi-centre observational study. Intensive Care Med
27:1744-1749

2. Ferrand E, Robert R, Ingrand P et al (2001) Withholding and
withdrawal of life support in intensive-care units in France: a
prospective study. Lancet 357:9-14

3. Graw JA, Spies C, Wernecke KD et al (2012) Managing end-of-
life decision making in intensive care medicine—a perspective
from Charite Hospital. Germany. PLoS One 7:e46446

4. Levy MM, McBride DL (2006) End-of-life care in the intensive
care unit: state of the art in 2006. Crit Care Med 34:306-308

5. Meissner A, Genga KR, Studart FS et al (2010) Epidemiology of
and factors associated with end-of-life decisions in a surgical
intensive care unit. Crit Care Med 38:1060-1068

6. Prendergast TJ, Claessens MT, Luce JM (1998) A national survey
of end-of-life care for critically ill patients. Am J Respir Crit Care
Med 158:1163-1167

7. Sprung CL, Cohen SL, Sjokvist P et al (2003) Ethicus Study
Group. End-of-life practices in European intensive care units: the
ethicus study. JAMA 290:790-797

@ Springer

10.

11.

12.

13.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Bulow HH, Sprung CL, Reinhart K et al (2008) The world’s

major religious’ points of view on end-of-life decisions in the
intensive care unit. Intensive Care Med 34:423-430

. Cook D, Rocker G, Marshall J et al (2003) Level of care study

investigators and the canadian critical care trials group. with-
drawal of mechanical ventilation in anticipation of death in the
intensive care unit. N Engl J Med 349:1123-1132

Sprung CL, Maia P, Bulow HH, Ethicus Study Group et al (2007)
The importance of religious affiliation and culture on end-of-life
decisions in European intensive care units. Intensive Care Med
33:1732-1739

Thompson BT, Cox PN, Antonelli M et al (2004) American
Thoracic Society; European Respiratory Society; European
Society of Intensive Care Medicine; Society of Critical Care
Medicine; Soci¢tede Reéanimation de Langue Francaise. Chal-
lenges in end-of-life care in the ICU. statement of the 5™ Inter-
national Consensus Conference in Critical Care: brussels,
Belgium, April 2003. Crit Care Med 32:1781-1784

Cassell J, Buchman TG, Streat S et al (2006) Surgeons, intensi-
vists, and the covenant of care: administrative models and values
affecting care at the end of life-Updated. Crit Care Med
31:1551-1557

Clemency MV, Thompson NJ (1994) “Do not resuscitate”
(DNR) orders in the perioperative period—a comparison of the
perspectives of anesthesiologists, internists, and surgeons. Anesth
Analg 78:651-658

. Vincent JL, Sakr Y, Sprung CL et al (2006) Sepsis Occurrence in

Acutely Ill Patients Investigators. Sepsis in European intensive
care units: results of the SOAP study. Crit Care Med 34:344-353
Bashour CA, Yared JP, Ryan TA (2000) Long-term survival and
functional capacity in cardiac surgery patients after prolonged
intensive care. Crit Care Med 28:3847-3853

. Bacchetta MD, Eachempati SR, Fins JJ et al (2006) Factors

influencing DNR decision-making in a surgical ICU. J Am Coll
Surg 202:995-1000

Schwarze ML, Bradley CT, Brasel KJ (2010) Surgical “buy-in”:
the contractual relationship between surgeons and patients that
influences decisions regarding lifesupporting therapy. Crit Care
Med 38:843-848

Weaver JL, Bradley CT, Brasel KJ (2012) Family engagement
regarding the critically ill patient. Surg Clin N Am 92:1637-1647
Weijer C, Elliott C (1995) Pulling the plug on futility. BMJ
310:683-684

Hartl WH, Wolf H, Schneider CP et al (2007) Acute and long-
term survival in chronically critically ill surgical patients: a ret-
rospective observational study. Crit Care 11:R55

Terragni PP, Antonelli M, Fumagalli R et al (2010) Early vs late
tracheotomy for prevention of pneumonia in mechanically ven-
tilated adult ICU patients: a randomized controlled trial. JAMA
303:1483-1489

Thakar CV, Christianson A, Freyberg R et al (2009) Incidence
and outcomes of acute kidney injury in intensive care units: a
Veterans administration study. Crit Care Med 37:2552-2558
Schmidt M, Zogheib E, Rozé H et al (2013) The preserve mor-
tality risk score and analysis of long-term outcomes after extra-
corporeal membrane oxygenation for severe acute respiratory
distress syndrome. Intensive Care Med 39:1704-1713

Ahlstrom A, Tallgren M, Peltonen S et al (2005) Survival and
quality of life of patients requiring acute renal replacement
therapy. Intensive Care Med 31:1222-1228

Morgera S, Schneider M, Neumayer HH (2008) Long-term out-
comes after acute kidney injury. Crit Care Med 36:193-197
Braun JP, Kumpf O, Deja M, et al. (2013) The German quality
indicators in intensive care medicine 2013 — second edition. Ger
Med Sci 11:Doc09. Doi:10.3205/000177


http://dx.doi.org/10.3205/000177

World J Surg (2015) 39:644-651

651

217.

28.

29.

30.

Truog RD, Campbell ML, Curtis JR, American Academy of
Critical Care Medicine et al (2008) Recommendations for end-of-
life care in the intensive care unit: A consensus statement by the
American Academy of Critical Care Medicine. Crit Care Med
36:693-953

Prendergast TJ (2001) Advance care planning: pitfall, progress,
promise. Crit Care Med 29:N34-N39

Goodman MD, Tarnoff Slotman GJ (1998) Effect of advance
directives on the management of elderly critically ill patients. Crit
Care Med 26:701-704

Salmond SW, David E (2005) Attitudes toward advance direc-
tives and advance directive completion rates. Orthop Nurs
24:117-127

31.

32.

33.

34.

Nelson JE, Cortez TB, Curtis JR et al (2011) The IPAL-ICU
Project. Integrating palliative care in the ICU: the nurse in a
leading role. J Hosp Palliat Nurs 13:89-94

White DB (2011) Rethinking interventions to improve surrogate
decision making in intensive care units. Am J Crit Care
20:252-257

Scheunemann LP, McDevitt M, Carson SS et al (2011) Ran-
domized, controlled trials of interventions to improve commu-
nication in intensive care. Chest 139:543-554

Wright AA, Zhang B, Ray A et al (2008) Associations between
end-of-life discussions, patient mental health, medical care near
death, and caregiver bereavement adjustment. JAMA
300:1665-1673

@ Springer



	End-of-life Decisions in Intensive Care Medicine--Shared Decision-Making and Intensive Care Unit Length of Stay
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Setting
	Patients
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusion
	Conflict of interest
	References


