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Treatment of the delirious critically ill patient
MMJ van Eijk
Department of Anesthesiology, Leiden University Medical Centre, Leiden, The Netherlands

Abstract - Delirium is a commonly encountered disorder in critically ill patients. As delirium is associated with more adverse events
and worse outcomes when compared to non-delirious patients, prevention and treatment of delirium in Intensive Care Unit (ICU) patients is of importance to intensivists. This article presents an overview of pharmacological (for example, prophylactic administration of
antipsychotics) and non-pharmacological strategies (for example, early mobilisation and daily interruption of sedation) to prevent the
occurrence of delirium and reduce its burden. Furthermore, an overview of pharmacological therapies (including α2-agonists and cholinesterase inhibitors) for treating delirium in ICU patients is presented. Finally, future directions for research are discussed.
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Introduction
Since the start of Intensive Care medicine in the second half of the
last century, neuropsychiatric disorders in patients admitted to the
Intensive Care Unit (ICU) have been commonly seen in critically
ill patients. In the past, several names have been used for these
symptoms, which include the ICU syndrome or ICU psychosis [1].
In recent years, however, the term delirium has been accepted as
the underlying disorder. Since the landmark publication by Ely et al.
[2] scientific interest has risen for this disorder, especially in the field
of detecting delirium and identifying the risk factors [3]. Delirium is
characterized by agitation (which can be severe) apathy or both.
The Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) defines delirium as a disturbance of consciousness
with cognitive changes, which has developed over a short period of
time, and is caused by a medical condition [4]. Several pathways
have been suggested for the pathogenesis of delirium, although
scientific evidence remains unavailable. Leading theories are the
cholinergic deficiency hypothesis [5] and an excess of dopamine
in delirious patients [6]. Other disorders may play a role as well,
these include neuro-inflammation, microthrombosis and neurologic
changes associated with sepsis (septic encephalopathy) [6,7].
Delirium in the ICU
Delirium is common in critically ill patients with reported frequen
cies ranging from 11% to 89%, depending on the method used
for detection and case-mix [2, 8-15]. In a recent study among
282 critically ill patients admitted to ten Dutch ICUs, the point
prevalence of delirium (e.g. the frequency of delirium in all admitted
ICU patients at one point in time, including those deeply sedated)
as diagnosed by an expert group (neurologists, geriatricians and
psychiatrists) was 28% [16]. The ability of the ICU care-givers
to recognize delirium, however, is low, as was shown in a 2009
study among 221 adult ICU patients. In this study, expert groups
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(as described above), evaluated the patients for the presence or
absence of delirium and found a point prevalence of 19% (deeply
sedated or comatose patients were also evaluated). As a secondary
outcome, ICU physicians were asked to assess the patients (as
part of their daily evaluation). The specificity of the ICU physician’s
evaluation was high (96%), the sensitivity, however, was surprisingly
low (29%), indicating that the impression of the ICU physician is not
sensitive enough to identify a delirious ICU patient [17].
Identifying delirium
In order to improve the identification of delirious patients, several
easy-to-use screening methods have been developed for use in
clinical practice. Most methods have been developed for use in
the general population (e.g. hospital ward or care-home), but two
methods were specially adapted for use in non-communicative
(e.g. intubated) ICU patients; the Intensive Care Delirium Screening
Checklist (ICDSC) and the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU). The latter showed better test
characteristics in a mixed-type, Dutch, ICU [17] and is now the
most commonly used screening method in the Netherlands. The
CAM-ICU showed remarkable good test characteristics in the
original validation studies (range, 97% – 100%) and specificity
(range, 89% – 100%) [2,18]. In these validation studies, the CAMICU was administered by specially trained and designated research
nurses; in a recent study, sensitivity was shown to be much lower
(47%) [16] when the test was administered by bedside nurses with
only a basic training in the use of the CAM-ICU. Results, however,
did improve with more extensive training. These results show that
the CAM-ICU might not be as useful in identifying delirium in the
daily, clinical situation as previously thought, although improved
implementation strategies and training might enhance the quality
of this instrument.
Consequences
The impact of delirium on critically ill patients is still a matter of
debate. Earlier studies showed that patients admitted to the ICU
suffering from delirium during their admission remained in the ICU
longer, had a longer hospital stay, had a higher in-hospital mortality
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and showed more severe cognitive impairments after discharge
[10-12,19,20]. Furthermore, persistent delirium was associated
with worse outcomes, as each delirious day extra was associated
with a 10% increased risk of death after 6 months [14]. Although
these studies were performed with large cohorts and the data were
adjusted for several key confounders (for example, age, severity
of illness at admission and co-morbidities), an independent
association between delirium and outcome is still uncertain.
Treatment
The first step of delirium treatment is management of the
underlying illness [21]. In a septic patient, for example, the focus
of the medical and nursing staff should be aimed on treatment of
the infection and supportive measures to counteract the effects of
the sepsis. However, there are several measures aimed directly at
the symptoms and onset of delirium. In this article measures for
preventing the occurrence of delirium are discussed along with
non-pharmacological treatment of delirium. Finally, drug therapy
and future perspectives on delirium treatment are discussed.
Non-pharmacological approach
There are numerous factors thought to play a role in the
development of delirium, especially in patients who are critically
ill. Not only the severity of the underlying disorder, or the critical
condition of the patient, but also the treatment of ICU patients (for
example, polypharmacy, sedation or analgesics) can cause and
provoke delirium. Furthermore, the ICU environment, with noise
and continuous light, can be a stimulus for a patient to develop
delirium. Although the cornerstone of delirium treatment is focused
on treating the underlying disorder, it is reasonable to assume that
non-pharmacological measures might help to reduce the incidence,
duration and adverse effects of delirium in critically ill patients.
Measures aimed at risk factors
One of the first studies to investigate a non-pharmacological
approach to delirium was performed in 1999 by Inouye et al.
and published in the New England Journal of Medicine [22]. The
investigators developed a simple, multi-component intervention for
preventing delirium, targeting six risk factors for the development
of delirium (cognitive impairment; sleep deprivation; immobility;
visual impairment; hearing impairment and dehydration). This
intervention was compared with usual care in older patients
with an increased risk of delirium. The incidence of delirium was
significantly lower in the intervention group as compared to the
usual care group (10% versus 15%; p-value 0.02), as was the
duration of delirium. Although this study did not include patients
admitted to the ICU, it is reasonable to assume that these measures
might, in part, be useful in critically ill patients. This assumption is
further substantiated by a more recent study by Schweickert et
al. in 2009 [23]. In this study, the investigators targeted one of the
six risk factors identified by Inouye: immobilization. 104 patients
admitted to the ICU were randomized in two groups, one receiving
usual care and one received early physical and occupational
therapy. In the latter group, even deeply sedated patients on
mechanical ventilation were visited by a therapist and underwent
passive range of motion exercise. Delirium occurred significantly

less in the intervention group; median duration of delirium days
2 versus 4 in the usual care group (p-value 0,03), indicating that
early mobilisation can prevent delirium and non-pharmacological
measures can be useful in the ICU.
Sedation and delirium
A unique feature of the ICU population is mechanical ventilation
and prolonged sedation. In 2000 Kress et al. [24] showed that daily
interruption of sedation reduced ICU stay by 3.5 days. Although
delirium was not investigated it is reasonable to assume that shorter
duration of sedation and mechanical ventilation can result in a lower
incidence of delirium. For example, benzodiazepines were shown
to be associated with a higher occurrence of delirium [25], thus, if
fewer benzodiazepines are used, a decline in delirium is expected.
Shorter duration of sedation and mechanical ventilation might be a
promising way to prevent delirium from occurring.
Preventive pharmagological measures
A number of studies that investigate ways of preventing delirium in
critically ill patients have been published (see table 1). As haloperidol
(a first generation or typical antipsychotic drug) is the treatment
of choice for delirium, several studies used this pharmacological
approach to prevent delirium from occurring.
Prophylactic antipsychotics
Kalisvaart et al.[26] investigated the prophylactic administration
of haloperidol to patients at risk of delirium who were scheduled
for hip surgery. Although no effect on the incidence of delirium
was shown, prophylactic haloperidol did shorten the duration of
delirium. This important study, however, did not include critically ill
patients. The first study to investigate prophylactic antipsychotics
in critically ill patients was published in 2007 by Prakanrattanna et
al. [27]. In this prospective study, 126 post cardio-thoracic surgery
patients admitted to the ICU received either 1 mg. risperidone
(an atypical antipsychotic) or placebo directly after regaining
consciousness following surgery (not blinded). Using the CAM-ICU,
delirium during admission was registered. Analysis showed that the
incidence of post-operative delirium was reduced (11% in placebo
group versus 32% in risperidone group, p 0.009). Although postoperative patients are not completely comparable to the general
ICU population (e.g. septic patients), these results were promising.
In 2010 Girard and others performed the Modifying the Incidence
of Delirium (MIND) Trial [28]. In this prospective, randomized,
double-blind trial, 101 mechanically ventilated surgical or medical
ICU patients with an abnormal level of consciousness or who
were on sedative medication, were randomized to receive either
haloperidol (5 mg., n = 35); ziprasidone (an a-typical antipsychotic)
(40 mg.; n = 30) or placebo (equivalent volume) four times a day,
for up to 14 days. The main outcome in this study was delirium
or coma free days; the secondary outcomes included mortality,
use of antipsychotics (in addition to the study medication) and
adverse events. The results of this small, but carefully executed
study showed no differences in either the primary or secondary
outcomes (number of delirium or coma free days: haloperidol: 14.0;
ziprasidone: 15.0; placebo: 12.5; p-value: 0.66), which questions
the use of antipsychotics as prevention for delirium. Wang et al.,
NETH J CRIT CARE - VOLUME 16 - NO 6 - DECEMBER 2012
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however, did find a significant difference in frequency of delirium
when using haloperidol [29]. In this, double-blind, randomized,
placebo controlled study with 475 older (age >65 yr) non-cardiac
surgery ICU patients, 229 received haloperidol (0.5 mg. bolus
followed by continous infusion of 0.1 mg./hr.) for 12 hours. The
remaining 228 patients received an equivalent volume of placebo.
The frequency of delirium was lower in the haloperidol group (15%)
when compared to the placebo group (23%) (p-value: 0.03). These
remarkable results were recently repeated by Van den Boogaard
et al. [30]. In this prospective case-control study 177 ICU patients,
with a high probability of developing delirium (identified using
the PRE-DELIRIC [31] prediction model), received haloperidol
0.5-1 mg. every 8 hours of the ICU admission. The primary and
secondary outcomes (including delirium incidence, number of
delirium free days and 28-day mortality) were compared to 299
historical controls. The incidence of delirium was 75% in the control
group and 65% in the haloperidol group (p-value 0.01), the number
of delirium free days was also lower in the haloperidol group (13

(IQR 3-27) days in the control group versus 20 (IQR 8-27) days in
the haloperidol group, p-value 0.003). Although the design of this
study was not perfect, this study shows that preventing delirium
by giving antipsychotic drugs might be feasible, especially in high
risk patients.
Cholinesterase inhibitors
Another trial, performed by Gamberini et al., studied the
cholinesterase inhibitor rivastigmine as a possible prophylactic
drug for delirium in ICU patients [32]. 120 patients admitted to
the ICU after an elective cardio-surgical procedure received either
rivastigmine (1.5 mg; n = 59) or placebo (equivalent volume; n
= 61) three times a day starting on the evening before surgery
and throughout six days post-operatively. The primary outcome
was the occurrence of delirium. Delirium was equally frequent in
both groups (rivastigmine 30%; placebo 32%; p-value 0.80). The
secondary outcomes (mortality, use of sedatives, side effects
and others) did not differ between both groups. This study had

Table 1. Studies on pharmacological prevention of delirium in critically ill patients

Study

Design

Population

Number of

Intervention

Result

Prakanrattanna et
al. 2007[27]

Prospective,
randomized

Cardio-surgical
patients

126

Risperidone or placebo. Duration:
one dose after regaining
consciousness

Lower frequency of delirium
in risperidone group

Pandharipande et
al. 2007[35]

Prospective,
randomized, doubleblind

Mechanically
ventilated medical
and surgical patients

106

Dexmedetomidine or lorazepam.
Duration: until extubation or
maximum 120 hours.

More delirium/coma free
days in dexmedetomidine
group

Riker et al.
2009[36]

Prospective,
randomized, doubleblind

Mechanically
ventilated medical
and surgical patients

375

Dexmedetomidine or midazolam.
Duration: until extubation or until
maximal 30 days.

Lower frequency of delirium
in dexmedetomidine group

Maldonado et al.
2009[37]

Prospective,
randomized

Cardio-surgical
patients

118

Dexmedetomidine; midazolam or
Propofol sedation. Duration: from
surgery until extubation in the ICU

Lower frequency of delirium
in dexmedetomidine group

Shehabi et al.
2009[38]

Prospective,
randomized, doubleblind

Cardio-surgical
patients

306

Dexmedetomidine or morphine.
Duration: maximum 48 hours
post-operatively

No difference on frequency of
delirium. Shorter duration of
delirium in dexmedetomidine
group

Gamberinin et al.
2009[32]

Prospective,
randomized, doubleblind, placebo
controlled

ICU patients, post
cardio-thoracic
surgery

120

Rivastigmine or placebo.
Duration: 6 days post-operatively

No difference on frequency
of delirium between
interventions

Rubino et al.
2010[33]

Prospective,
randomized, placebo
controlled

Patients after
acute type A aortic
dissection

30

Clonidine or placebo. Duration:
during weaning from mechanical
ventilation

No difference on frequency
of delirium. Lower severity of
delirium in clonidine group

Girard et al.
2010[28]

Prospective,
randomized, doubleblind, placebo
controlled

Mechanically
ventilated medical
and surgical patients

101

Haloperidol, ziprasidone or
placebo Duration: 14 days

No difference on duration
of delirium between
interventions.

Wang et al.
2012[29]

Prospective,
randomized, doubleblind, placebo
controlled

Non-cardiac surgical
ICU patients (age
>65yr)

475

Haloperidol or placebo. Duration:
12 hours

Lower frequency of delirium
in haloperidol group

Van den
Boogaard et al.
2012[30]

Prospective casecontrol study

ICU patients with a
high estimated risk
of delirium

177 (299
historical
controls)

Haloperidol (historical controls:
standard care). Duration: during
ICU admission

Lower frequency of delirium
in haloperidol group, increase
of delirium free days in
haloperidol group

ICU = Intensive Care Unit.
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some design failures (the use of the CAM-ICU and the low dose of
rivastigmine used) and these may have caused the negative results.
α -2 agonists
The α-2 agonist clonidine was used by Rubino et al. [33] to prevent
delirium in 30 post aortic dissection surgery patients after weaning
from mechanical ventilation. Patients included in this study received
clonidine (0.5 µg./kg. followed by continuous infusion of 1-2 µg./kg./
hr.; n = 15) or placebo (NaCl 0.9%; n = 15) throughout the weaning
from mechanical ventilation. Although the primary outcome did not
differ between both groups (frequency of delirium 40% in clonidine
group and 33% in placebo group; p-value 0.70) and the study had
several limitations (small population, method of diagnosing delirium
uncertain) remarkably, the severity of delirium as measured with
the Delirium Detection Score (DDS) [34], was lower in the clonidine
group, indicating that clonidine might be successful in preventing
severe delirium in ICU patients.
Dexmedetomidine
Another and newer α-2 agonist (dexmedetomidine) has been
studied more extensively with regard to preventing delirium in ICU
patients. Pandharipande et al. showed in the Maximizing Efficacy
of Targeted Sedation and Reducing Neurological Dysfunction
(MENDS) trial [35] that sedation with dexmedetomidine resulted
in more delirium/coma free days when compared to sedation with
the benzodiazepine lorazepam. In this prospective, randomized,
double-blinded trial, 106 mechanically ventilated ICU patients were
randomized to receive either dexmedetomidine (0.15-1.5 µg./kg./
hr., titrated to the desired effect; n = 54) or lorazepam (1.0-10.0
mg./hr., , titrated to the desired effect; n = 52). The sedation was
continued until extubation or for a maximum of 120 hours. Results
showed that although the frequency of delirium was not different
between groups (dexmedetomidine 79% versus lorazepam 82%;
p-value 0.65), patients in the dexemedetomidine group experienced
more delirium/coma free days (7.0 days in dexemedetomidine
group versus 3.0 days in lorazepam group; p-value: 0.01). Following
this trial several other trials showed the similar positive effects of
dexmedetomidine. Riker et al. [36], Maldonado et al. [37] and Shehabi
et al. [38] investigated dexemedetomide and compared it with other
medication regimes (see table 1). In conclusion: dexmedetomidine
seems to be successful in reducing the frequency of delirium in ICU
patients when compared to other sedatives. A large meta-analysis
by Tan et al. in 2010 [39], however, showed no beneficial effect on
the occurrence of delirium when using dexmedetomidine. Several
drugs have been studied in attempts to reduce the frequency of
delirium. Although not all evidence is conclusive, it seems that
some decline in the incidence of delirium can be achieved with
either prophylactic use of antipsychotics or by choosing different
sedatives to sedate ICU patients on mechanical ventilation.
Pharmacological treatment of delirium
Historically, antipsychotics have been the cornerstone of delirium
treatment. Haloperidol is the most frequently used antipsychotic
drug for treating delirium and is recommended by several
international guidelines [21,40]. The recommended (based on
expert opinion) dosage of haloperidol is 2 mg. intravenously in

agitated, hyperactive patients followed by repeated doses every
20 minutes until agitation is under control, followed by scheduled
doses four times a day [40]. In 2005, Millbrandt et al. showed in an
observational study (single centre retrospective cohort analysis) that
mechanically ventilated patients who received haloperidol during
their ICU stay had lower in-hospital mortality when compared with
patients who had not received haloperidol treatment [41]. However,
even for haloperidol, evidence on efficacy of antipsychotics for
delirium treatment in the ICU is scarce. Haloperidol is used by 75%80% of intensivists in the United States of America [42] although
haloperidol is not approved by the Food and Drugs Administration
(FDA) for the treatment of delirium. Haloperidol is associated with
several, serious, side effects, including prolongation of QT-interval,
extrapyramidal symptoms and malignant neuroleptic syndrome.
Atypical (or second generation) antipsychotics (for example,
olanzapine, quetiapine and rispiredone) are associated with fewer
side effects than typical antipsychotics and thus might be more
suitable for treating delirium in ICU patients [43]. Evidence from
randomized controlled trials on delirium treatment in the ICU is
lacking. There are, however, several studies comparing haloperidol
to other, atypical, antipsychotics.
Treatment with antipsychotics
Olanzapine was compared to haloperidol by Skrobik et al. in 2004
[43]. In this prospective, randomized trial, patients admitted to a
surgical/medical ICU were screened for delirium using the Delirium
Index (DI) [44], delirious patients were randomized to receive either
haloperidol (n=45), 0.5 – 5 mg every 8 hours (based on age) or
olanzapine (n=28) 2.5 – 5 mg. every 8 hours (based on age) for
up to 5 days. Delirium associated outcomes (DI scores, use of
escape medication and sedatives) were similar in both groups. Side
effects, however, especially extrapyramidal symptoms, were more
frequently reported in the haloperidol group. The authors conclude
that olanzapine is a safe alternative when treating delirious ICU
patients; the results of this trial, however, are hampered by its size,
the diagnostic tool used and the lack of a placebo group. Another
atypical antipsychotic (quetiapine) was studied prospectively in
ICU patients by Devlin et al. in 2009 [45] In this trial 36 delirious
ICU patients (diagnosed using the ICDSC) were randomized to
receive quetiapine 50 mg twice a day (n=18) or placebo 50 mg.
twice a day (n=18). Furthermore, all patients received haloperidol
as needed, hampering the placebo controlled design of this study.
Despite this limitation, patients receiving quetiapine had a shorter
duration of delirium (36 hours (IQR 12 – 87) versus 120 hours (IQR
60 – 195); p-value 0.006) when compared to the placebo group.
Although the results of this study are promising, apart from the
previously mentioned design limitation, this study is limited by
the small number of patients and the fact that quetiapine is only
available as an oral tablet – which hampers its use in the majority of
ICU patients. Current studies on typical or atypical antipsychotics
for treating delirium in ICU patients are rare and those published
[43,45] are small and have several other limitations.
Cholinesterase inhibitors
Another approach to the treatment of delirium in ICU patients is
with cholinesterase inhibitors. Antipsychotic treatment mainly
NETH J CRIT CARE - VOLUME 16 - NO 6 - DECEMBER 2012
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focuses on dopaminergic neurotransmitters as pathogeneses of
delirium. Several studies have shown that the cholinergic pathway
may also play a role in the development of delirium [46-48]. This
has resulted in the hypothesis that cholinesterase inhibitors
might be successful in the treatment of delirium. As described in
the preventive measures section of this article, Gamberinni et al.
studied rivastigmine (a cholinesterase inhibitor) for the prevention
of delirium, showing no benefit. Van Eijk et al. studied rivastgimine
as treatment for delirium in ICU patients [49]. 104 delirious ICU
patients (diagnosed using the CAM-ICU) were randomized to
receive rivastgimine (n=54) up to 6 mg twice a day or a comparable
dosage of placebo (n=50). The included patients also received
standard care, with haloperidol, as deemed necessary by the,
blinded, treating physician. This study was terminated prematurely
due to an increased mortality rate in the rivastgimine group
(22% versus 8% in the placebo group; p-value 0.07). This study
showed no beneficial effect of rivastigmine on important delirium
associated outcomes (among others duration of delirium, severity
of delirium and use of escape medication). Although the hypothesis
of cholinesterase inhibitors for the treatment of delirium seemed
promising, studies have not shown any beneficial effect. Evidence
(other than expert opinion) on delirium treatment in ICU patients is
lacking. Some attempts have been made to find new or alternative
therapies, but, to date, none have been shown to be superior to
haloperidol. Interestingly, even the efficacy of haloperidol has not
been studied in a large, placebo controlled trial.
Future prespectives
Delirium is commonly encountered in critically ill patients and is a
stressful and frightening disorder for patients and their relatives.
Delirium is also associated with adverse events, for example,
auto-extubation and adverse outcomes. Delirium is therefore a
serious problem in ICU patients and evidence for preventive and
therapeutic measures is warranted. As shown above, the standard
treatment of delirium is the typical antipsychotic haloperidol.
Although several studies attempted to find alternative or other
treatment options, haloperidol is still the drug of first choice. Future
studies are hampered both by the lack of understanding of the
exact pathogeneses of delirium (making it difficult to find a suitable
new drug) and difficulties in designing a delirium treatment study.
As antipsychotics are the drug of choice, it is unethical to withhold
delirious patients this treatment, making it difficult, if not impossible
to investigate an alternative drug in a placebo controlled matter. A
third difficulty encountered when trying to investigate a new drug in
the treatment of delirium is the ICU population. As the occurrence

and maintenance of delirium is multifactorial, large populations are
necessary to account for all confounders. Large trials in critically
ill patients are scarce as they are labour intensive and difficult
to manage. Large international and national collaborations are
necessary if new drugs for the treatment of delirium are studied.
One first step towards improved collaboration is the establishment
of a collaboration of Dutch ICU delirium investigators (chaired by
professor Pickkers).
Pharmacological prevention
In contrast to the treatment of delirium, pharmacological strategies
to prevent its occurrence seem more promising. As shown above,
the α2-agonist dexmedetomidine used as an alternative sedative,
resulted in less delirium and a decline in its duration and severity.
Not only the sedative used but also a different practice of sedation is
a promising way of preventing delirium from occurring in critically ill
patients. Daily interruption of sedation resulted in a shorter duration
of sedation and mechanical ventilation [24] possibly reducing the
incidence of delirium. Several studies investigated prophylactic
treatment with antipsychotics in ICU patients, especially those at
high risk of developing delirium. These studies showed promising
results, future studies using this approach are under way or being
planned and may help to reduce the burden of delirium in ICU
patients.
Non-pharmacological prevention
Non-pharmacological approaches for preventing delirium are
particularly promising. For example, the early mobilisation of
patients resulted in shorter delirium and other ‘simple’ measures
suggested by Inouye [22], for example, the use of spectacles in
visually impaired patients or frequent orientation in place and
time might contribute to the reduction of delirium. Of particular
interest is the restoration of day-night rhythm in ICU patients.
Pharmacological and non-pharmacological approaches aimed
at a ‘better’ sleep pattern are promising new fields for studies,
as sleep disturbance in ICU patients is still a relatively unknown
problem. These, and other, non-pharmacological interventions
are of particular interest as they are relatively simple and cheap to
implement and have been shown to result in a reduction of delirium
in other populations. Furthermore, because pharmacological
treatment of delirium in ICU patients is difficult to study and may
be undesirable in the, already multi-medicated, ICU patient, nonpharmacologic strategies are promising new directions for future
ICU delirium studies.
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Abstract - Cardiopulmonary resuscitation and mechanical ventilation have enabled us to prolong the life of patients, although this may
not always be appropriate. To avoid patients experiencing a poor functional outcome or a long process of dying, Do-Not-Resuscitate
(DNR) orders have been instituted. However, several studies suggest that DNR orders independently increase mortality.
DNR orders are based on the patient’s own preferences or because resuscitation is judged to be futile by the medical team. This latter
assumes that the prognosis of the patient concerned is known. However, an accurate prognosis is extremely difficult, and prognostic
models only show good agreement for patients in aggregate, not for individuals. These difficulties in prognostication could partly explain
a potential increase in mortality due to DNR orders. Another cause may be unintentional but unjustified broadening of DNR orders by
health care workers in patients with DNR orders, with the withholding of other treatments besides CPR and suboptimal care.
Physicians should be aware of the unintentional impact of DNR orders. We recommend several precautions that can be taken to reduce
the risk of increasing mortality due to DNR orders. Hospitals should develop clear guidelines, which describe indications for DNR orders
and which emphasize that these orders have to be viewed in isolation from other treatment decisions. DNR orders should be made, if
possible, at an early time, by combining prognostic models with the physician’s own estimate of prognosis, jointly with other colleagues
and in concordance with the patient’s preferences. Because of the large differences between physicians and hospitals regarding the
institution of DNR orders, together with the uncertainty of prognosis, and the self-fulfilling prophecy of treatment limitations, we need to
be very cautious in recommending limitations of care.
Keywords - Do-Not-Resuscitate order, treatment limitations, prognostic models, code order, prediction, critical care

Introduction
The development of cardiopulmonary resuscitation (CPR), continuous veno-venous hemofiltration and mechanical ventilation
have enabled us to extend the life of patients. However, inappropriate use of these life-sustaining procedures may prolong only
the process of dying or result in a life with severe neurological
damage. Therefore, treatment limitation policies, including donot-resuscitate (DNR) orders are often prescribed to avoid treatment that would not positively affect the patient’s condition and
distribute medical resources to patients who are most likely to
benefit. However, several studies have now suggested that DNR
orders are associated with increased mortality [1,2].
Treatment limitations may be instituted based on a patient’s
own preference, or because treatment is judged to be futile by
the medical team. The latter assumes that the prognosis of the
patient concerned is known, which is questionable. For instance,
predicted hospital mortality for an individual patient varies considerably among physicians. O’Brien et al. showed that mortality
of simulated patients with septic shock, as estimated by two independent physicians, could differ by more than 50 percent [3].
This wide range in expected mortality may be explained by physicians’ characteristics, such as differences in age, level of training,
religion, country (strongest determinant in the study by Yaguchi
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et al. [4]) and the subjective component of the analysis of each
individual situation [5,6,7] (figure 1).
To aid physicians in prognostication, models have been developed for several diseases. These models demonstrated good
agreement for describing patients in aggregate, but their accuracy for individual patients is substantially lower [8]. Furthermore,
these models appear to underestimate the probability of a favourable outcome in non-DNR patients. This pessimism may drive
the decision towards a DNR order to an individual in whom a
favourable outcome may have been possible [9]. In this overview
we will discuss the negative impact that DNR orders may independently have on outcome.
History
Soon after the development of CPR in the early 1960s, it became
evident that routine application of resuscitation efforts resulted in
prolonged suffering for many patients. Accordingly, in terminally
ill patients, medical staff often choose to abandon a full resuscitation attempt [10]. There was, however, no formal process for
these important decisions and no documentation of the rationale
in the medical record. In 1974 the American Medical Association
became the first professional organization that recommended
formally documenting and communicating decisions to forego
resuscitation [11]. In 1983 the autonomy of the patient was acknowledged in the report of the “President’s Commission” in Washington that concluded that it was permissible for competent
patients to refuse life-sustaining treatment [12]. Ever since, an increasing number of guidelines have been developed concerning
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the use of DNR orders, although not adopted in all countries.
There are important differences in decision making of DNR orders
between North America and Europe. In North America, relatives
by right, share this decision with physicians. In Europe, guidelines agree that proxies, whose preferences are to be taken into
account, should be informed, but do not have the right and/or the
responsibility for the final decision. European intensivists consider themselves the best decision makers, being better aware of
the clinical situation and free from emotional involvement and interests [13]. Therefore, there is no international consensus with
regard to DNR guidelines [13].
Epidemiology
Between 18 and 28% of all hospitalized patients have a DNR
order [14] and for Intensive Care Unit (ICU) patients this number
varies between 1.5 and 34% [15]. Only 20% of patients who die
in the ICU undergo CPR [15]. The assignment of DNR orders increases with severity of illness on admission, and most patients
have experienced an acute episode of septic shock, cardiac arrest or intracranial haemorrhage before the assignment of DNR.
Certain patient characteristics are associated with higher incidence of DNR orders. For example, patients with Acquired ImmunoDeficiency Syndrome or cancer are more likely to have a DNR
order than patients with cirrhosis or heart failure, despite similar
prognoses [14]. Elderly patients are also more likely to have DNR
orders. Furthermore, DNR orders are more frequently assigned
to white Americans as compared to African Americans [14]. This
may be related to the stronger spiritual belief with a reluctance for
treatment limitations in African Americans [13]. Finally, educated
respondents appeared to have a preference for comfort care [16].
Impact of DNR orders on mortality.
The association between DNR orders and mortality has been
described in the literature since the nineteen-eighties. These
earlier studies reported that mortality was 3 – 25 times higher in

Figure 1. Factors with a potential impact on DNR decisions and
possible consequences of DNR orders.
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Family
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patients with DNR orders. However, those studies were limited
to single hospitals and diadjust for severity of illness and other
prognostic factors [17,18,19,20]. Later studies, also including
withdrawal of vasopressors, mechanical ventilation and dialysis,
showed a significantly increased mortality in patients with treatment limitations, even after adjustment for confounding variables, such as disease severity, functional impairment and comorbidities [6,21,22]. To demonstrate an independent relationship
between DNR order and mortality, one would need to conduct
a controlled clinical trial, randomizing patients either to receive
DNR orders or full medical treatment. Ethical considerations obviously preclude such a trial. Shepardson used propensity scores
to generate a matched cohort study simulating a randomized trial
(1). This methodology first identifies factors related to the use of
the intervention under investigation (i.e. DNR order). Then, based
on these factors, estimates the likelihood (propensity) that each
patient receives the DNR order. Outcomes are compared among
patients with a similar propensity for the intervention. Her analysis showed, in line with earlier studies, an increased mortality in
patients with a DNR order compared to patients without treatment limitations [1].
Variability in DNR policy between hospitals
The use of DNR orders varies among hospitals. Hospital rates
of DNR usage range widely from 0% to 70% [23,24]. Academic
medical centres appear to have lower rates of DNR orders than
non-academic medical centres, even after adjusting for case mix
[23]. However, even among the academic medical centres, a
large variability in DNR rates (1.5 – 22%) is reported [16,25].
Mortality rates are higher in hospitals with more frequent use of
DNR orders, even after adjustment for number of patients and
hospital characteristics [26]. This implies that DNR is not restricted to patients with a particularly poor prognosis. The DNR rate
of the hospital (case mix adjusted) may act as a proxy for overall
aggressiveness of care [26]. A low threshold for the use of DNR
orders may reflect an overall “nonaggressive” approach in that
particular hospital. This variability in aggressiveness of care can
influence patient outcome irrespective of code status (the ripple
effect).
Prognostic models
To investigate the variability in hospital mortality between hospitals, prognostic models were developed to objectively quantify the risk and to evaluate the outcomes of care. These models
were certainly not designed for prognostication of individual patients. Also, their accuracy for populations other than those used
to develop the score is substantially lower [8], even after score
customization [27]. A systematic review of studies comparing
physician predictions of hospital survival of critically ill adults to
objective scoring systems [28] did not demonstrate superiority
of the scoring systems. Several explanations can be given for
this unexpected finding. First, most of the prognostic models are
based on data upon admission or soon thereafter. Physicians,
however, will often use the clinical course in their prognostication,
as the patient’s prognosis becomes more evident during hospital stay. Second, physicians can use information beyond that
NETH J CRIT CARE - VOLUME 16 - NO 6 - DECEMBER 2012
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contained in severity of illness scores, especially factors that are
difficult to quantify such as functional status and quality of life.
Third, most prognostic models have been derived from cohorts
that include both non-DNR and DNR patients. This results in predictions that appear to be pessimistic in patients without DNR orders, but optimistic in those with DNR orders [9]. Pessimism may
result in a superfluous number of DNR orders. Fourth, when the
decision is made to withdraw support this will make all previously
identified clinical prognosticators of outcome worthless, because
it becomes a self-fulfilling prophecy.
Prognostic models should be used to determine the prognosis of an individual patient with extreme prudence. They may
have additional value in calibration, but limited value for a specific
patient and should therefore not be used as a sole determinant
for DNR decision making.
Patients with intracerebral haemorrhage
The effect of treatment limitations on outcome has been studied
most thoroughly in patients with acute intracerebral haemorrhage
(ICH). The effect of treatment limitations in this category of patients may serve as an example for other disorders.
Treatment limitation decisions are important in patients with
acute stroke, since these patients may be prone to an outcome
with a quality of life below patients’ or relatives’ expectations.
However, in the last decade, both functional outcome and mortality after ICH have been improved by care in specialised neurologic ICUs, with 65% of subjects without DNR discharged home,
and only 8% to a nursing home [22].
	Shepardson et al. studied the use of DNR orders in 13,337
stroke patients. DNR orders were used in 22% and the mortality rate was 34 times higher in patients with DNR orders, as
compared with patients without DNR orders after adjustment for
propensity scores and based on nine demographic and clinical
variables [1]. Hemphill et al. focused on the impact of DNR orders on outcome. In their study of 8233 patients with acute ICH,
a hospital that used DNR orders 10% more often than another
hospital with a similar case mix, had a 13% higher mortality rate
(p <0.001) [23].
The most important prognostic variables of ICH are the haematoma volume, the initial Glasgow Coma Score, the presence
of intraventricular haemorrhage, hydrocephalus, an infratentorial
location, age, active bleeding, the degree of midline shift, hyperglycaemia and marked hypertension [29]. Several prognostic
models based on these factors have been developed. However,
these models may be overly pessimistic in predicting outcome,
since they have failed to account for care limitations such as DNR
or withdrawal of technical support [29,9].
Most patients with ICH die soon after admission to the hospital when support is withdrawn because of presumed poor
prognosis. Despite the uncertain ground on which it is based,
the use of DNR orders within the first 24 hours after acute ICH
is common and heterogeneous across different hospitals. Therefore, we agree with the guidelines of the American Stroke Association recommending aggressive guideline-concordant therapy in
all ICH patients who do not have advanced directives. New DNR
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orders should be postponed until at least the second full day of
hospitalization [30].
Reasons for increased mortality in DNR patients
The reasons for increased mortality in DNR patients is only partly
understood; several hypothesis can, however, be formulated.
First, DNR may reflect patients unwilling to undergo the burdensome care of life-sustaining interventions and have a lower
“will to survive”. Second, the propensity scores used to calculate
the difference between the observed minus the expected mortality rate are inaccurate. More difficult to quantify covariates, such
as quality of life and functional status, may be omitted from the
propensity score, which may result in a too optimistic predicted
survival for DNR patients. In contrast, in patients without a DNR
order, prognostic models appear to be too pessimistic [31,9,29].
This may result in an inappropriate DNR order for this patient.
There is no evidence what proportion of patients with a given
condition will survive when support is not allowed to be withdrawn. Patients with an apparent poor prognosis would have to
be randomized to continue or withdraw unrestricted treatment,
which evidently would be unethical. Therefore, prognoses and
prognostic models have to be made on the basis of the available evidence, derived from studies that have included patients
with treatment limitations. This will certainly have an impact on
outcome. In these predictions death despite treatment cannot
be certain, and treatment limitations on this basis will therefore
unavoidably increase mortality.
Finally and most worryingly, having a DNR order may affect
that patient’s penumbra of care. Although formally only interventions in the case of cardiac arrest should be withdrawn, these
patients may face suboptimal care under other conditions as
well. When, for example, more than one acutely ill patient needs
attention at the same time, for instance during a nightshift, the
doctor or nurse may give lower priority to a DNR patient. In his
or her perception it may be acceptable to delay or to withhold
treatments other than CPR (figure 1). This may cause a significant
delay in doing diagnostic and therapeutic procedures, resulting
in longer disturbance of functions of vital organs (hypotension,
low urine output, deoxygenation et cetera), which may have a
negative impact on the prognosis of that particular patient.
Practical recommendations
As shown earlier, several studies suggest that DNR orders are an
independent risk factor for mortality. Despite this potential negative impact of DNR orders on mortality, using DNR orders is
sometimes unavoidable. To completely refrain from using DNR
orders may result in an increasing number of patients with a prolonged process of dying or survival with severe impairment [13].
	So what can we do to decrease the risk of unwanted mortality
due to the assignment of DNR orders? As explained earlier, in
North America, relatives by right, share this decision with physicians, whereas in Europe, the preferences of proxies are to be
taken into account, but the physician makes the final decision .
We will focus on the situation in Europe.
Part of the enhanced mortality can be explained by patient
preferences for limited therapy and this should be respected.
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However, precautions should be taken into account when discussing DNR orders. As discussed earlier, prognostic models tend
to underestimate the changes of survival in non-DNR patients.
Although they may aid in calibration, they should not be used as
a sole determinant for DNR decision making. Furthermore, it is
important that treatment limitations are enforced only by experienced physicians, preferably intensivists [32] clinicians working
in the ICU, as they are better in prognostication and can better
overlook the effects of aggressive medical treatment. It is advisable to discuss treatment limitations early with the patient and
family. During an emergency admission it is unlikely that there
will be enough time to discuss the chances of a good functional outcome with the risk of resuscitation efforts being in vain.
During evening and night shifts many senior staff members will
not be available for this discussion and it turns out to be the –
inexperienced house officer -- who has never seen the patient
before -- who is confronted with this challenge. Whenever there
is doubt about a code order, ICU attending physicians should be
consulted.
When patients have already been admitted to the ICU without
a code order, treatment limitations should be a multidisciplinary
decision with the involvement of nurses and other colleagues.

Another important question here is how the broadening of
DNR orders can be avoided? First, all hospitals should have clear
guidelines about DNR orders, preferably based on national guidelines. These should state that DNR orders have to be viewed in
isolation from other treatment decisions. Furthermore, treatment
limitations should be specified and clearly written in the patient’s
medical record, by preference on specific code forms.
Conclusions
It should be remembered that having a DNR order does not only
depend on patient characteristics, but on the attitude of individual doctors and the culture in a specific hospital as well. Therefore, it is extremely important that physicians are aware of the
unintentional impact of DNR orders and avoid broadening the interpretations of DNR and withholding treatments other than CPR
in DNR patients.
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