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Summary

Introduction. Delirium is a complex cognitive disorder characterized by a dis-
turbance in attention, awareness and cognition that are not better explained
by another preexisting, neurocognitive disorder and that represents a direct
physiological consequence of another medical condition, substance/medica-
tion intoxication or withdrawal, or exposure to a toxin. Delirium is highly preva-
lent in the cardiac surgical intensive care unit, as a result of the complexity of
the surgical procedure and of the extracorporeal circulation. We report on the
changes in the prevalence of delirium after the introduction in our Intensive
Care Unit of a systematic assessment of delirium, via the Confusion Assess-
ment Method for the Intensive Care Unit (CAM-ICU).

Materials and methods. We collected and analyzed data using an electronic
medical records application (Digistat) and we compared the prevalence of de-
lirium before and after the introduction of a systematic assessment in all admit-
ted patients via the CAM-ICU. Our sample consisted of patients hospitalized
in ICU after emergency or elective cardiac surgery in the periods from July 1,
2015 and December 31, 2015 (first group) and from July 1, 2016 and December
31, 2016 (second group). The diagnosis of delirium was formulated, in the first
group, through a clinical evaluation by a specialist. In the second group, the
diagnosis was formulated through the CAM-ICU.

Results. The first group consisted of 206 patients, of whom 86 (41.5%) showed
clinical diagnosis of delirium. The second group consisted of 153 patients, of
which only 17 (11.1%) showed a diagnosis of delirium. In our sample haloperi-
dol was the most used drug. There was a low use of atypical antipsychotics
and a high use of benzodiazepines. In the second group we showed less use
of haloperidol and greater use of dexmedetomidine.

Conclusions. Our study shows a clear reduction in the diagnosis of delirium
since the introduction of the CAM-ICU as a standard assessment for all our
ICU patients. This reduced prevalence may be due to several factors includ-
ing the early (i.e., before the development of a full-blown delirium syndrome)
recognition and treatment of delirium symptoms. We also cannot exclude that
the delirium diagnosis based on a clinical assessment overestimated, and/or
that the diagnosis made via the CAM-ICU underestimated, the prevalence of
delirium.
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Introduction

Delirium is a complex cognitive disorder character-
ized by a disturbance of consciousness with reduced
ability to focus, sustain or shift attention. It is also
characterized by decreased clarity of awareness of
the environment and impaired cognitive functions
such as memory deficit, disorientation, language dis-
turbances and perceptual disorders, not justified by
a preexisting or evolving dementia. Usually, clinical
onset is acute and its course is short and fluctuating.
Delirium is a direct consequence of a general medi-
cal condition, drug intoxication and/or withdrawal,
toxicity exposure or a combination of these events.
These deficits are not better explained by the pres-
ence of a neurocognitive disorder and do not occur
in a context of severe reduction in vigilance, such as
coma .

Other commonly associated symptoms include sleep
disorders, disorders of the psychomotor activity and
of emotionality. Patients can be either agitated (hyper-
active/hyperkinetic delirium) and lethargic (hypoac-
tive/hypokinetic delirium), and may have fluctuations
between agitation and lethargy (mixed delirium) 2.
Delirium is a common postoperative complication, es-
pecially in the elderly. It is associated with increased
mortality, post-traumatic stress disorder, longer
length of hospital stay, extra nursing requirements,
increased healthcare costs and substantial cognitive
dysfunction for 1 year following surgery 34. It is very
common in critical patients and involves up to 80%
of intubated patients in intensive care units (ICUs) °.
Delirium is often a clinical manifestation of a general
medical condition for which the treatment must aim at
the correcting of the etiological factors that determine
its onset. There is also a number of environmental
and iatrogenic contributors to delirium such as pro-
longed immobilization, use of physical restraint, poly-
pharmacy and use of sedative or opioid analgesic
drugs, so attention should also be paid to identify and
possibly correct these factors 2. There is a subjective
vulnerability correlated to the patient’s medical condi-
tion, so the onset of delirium in a patient without co-
morbidity generally requires a number of significant
insults, while in a fragile or compromised patient may
be sufficient even a single insult of mild entity ©.
Delirium resulting from cardiac surgery is very fre-
quent and represents a serious complication of pa-
tients hospitalized in cardiac surgery ICUs. The inci-
dence of delirium after cardiac surgery is estimated
to be 26-52% *, with a significant percentage being
hypoactive delirium 7.
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The occurrence of delirium after cardiac surgery is
associated with worse outcomes. These include in-
creased rate of complications, prolonged duration of
mechanical ventilation, prolonged length of stay in
ICU and hospital, and increased medical expenses
during hospitalization. Other negative outcomes are
increased readmission rate, compromised long-term
cognitive function, decreased physical ability and life
quality, and elevated long-term mortality after hospi-
tal discharge 8°.

The onset of delirium depends on both the patient’s
vulnerability and triggering factors related_to surgery.
To assess baseline vulnerability, the most widely
used prediction rule for delirium after cardiac surgery
was developed and validated by Rudolph et al. in
2009 and includes four items: prior stroke/transient
ischemic attack, Geriatric Depression Scale > 4,
abnormal albumin, and Mini-Mental State Examina-
tion (MMSE) score . Intra-operative risk factors are
related to the type and use of general versus local
anesthesia, as well as the duration and type of sur-
gery "2, reduction of cerebral perfusion linked to
pressure imbalances '3, impaired cerebral auto-reg-
ulation and permeability of the blood-brain barrier .
Other predisposing risk factors include vision impair-
ment, severe illness, cognitive impairment, and se-
rum urea nitrogen: creatinine ratio of 18 or greater .
Vascular risk factors have also been strongly associ-
ated with development of delirium (tobacco use and
vascular surgery), although it is unclear whether the
increased risk is due to atherosclerotic burden or the
surgical procedure itself ©.

Numerous pathophysiological mechanisms are in-
olved in the genesis of delirium including increased
inflammatory mediators and cortical changes ", neu-
rotransmittal imbalance '8, electrolyte and metabolic
alterations '°, cerebral hemodynamic disorders '* and
genetic factors 2°.

The development of delirium after cardiac surgery
is associated with negative distance effects such as
cognitive 2" and functional decline 22, reduced life ex-
pectancy 2%, increased risk of stroke and mortality 2.
Currently there is no robust evidence demonstrat-
ing the effectiveness of various strategies to reduce
the incidence of delirium in cardiac surgery* however
early mobilization of patients is frequently considered
to be a useful preventive intervention in non-cardiac
surgical ICUs 25,

The use of preventive pharmacological therapy is
controversial and usually is not recommended *. How-
ever, recent studies have shown the usefulness of
prophylactic administration of haloperidol in patients
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undergoing non-cardiac surgery 2¢ and risperidone
in cardiac surgery patients 2. Large randomized tri-
als in cardiac surgical patients are needed to confirm
the preventive efficacy of antipsychotic administra-
tion for the development of delirium “. A few studies
show that the preoperative use of statins is protective
against the development of delirium 28 while there is
no evidence for the use of corticosteroids 2° and ace-
tylcholinesterase inhibitors *°. The choice of sedative
therapy may affect the probability of delirium devel-
opment: benzodiazepines and opioids are associat-
ed with increased risk 7, while dexmedetomidine may
reduce the incidence and duration of cardiac post-
surgery delirium ®'.

Delirium treatment is based on the correction of
triggering factors and causes removal, however,
psycho-pharmacological therapy may be essential
to control the symptoms and ensure patient safety.
Although haloperidol has been considered the pre-
ferred agent for the treatment of delirium in critically
ill patients, recent guidelines emphasize that the
use of atypical antipsychotic agents may reduce the
duration of delirium 2,

Although it’s unclear how to manage patients with
sub-syndromal delirium who are at high risk for pro-
gression to delirium, a recent study has shown the
utility of low doses of risperidone (0.5 mg twice die) 2.
Knowing the incidence of delirium in this population
can provide better pre- and postoperative planning to
efficiently allocate resources and prevent the devel-
opment of delirium, as well as improve postoperative
management, with the least impact that this disorder
can cause .

Without an appropriate diagnostic tool the diagnosis
of delirium risks being not clinically recognized. The
Confusion Assessment Method for the ICU (CAM-
ICU) and the Intensive Care Delirium Screening
Checklist (ICDSC) are the most frequently employed
reliable diagnostic tools 2.

Materials and methods

The purpose of the study was to evaluate the impact
of the introduction of CAM-ICU on the diagnosis of
delirium in a cardiac surgical ICU.

We considered patients hospitalized at the cardiac
surgical ICU in the University Hospital of Siena, and
compared the prevalence of delirium diagnosis be-
fore and after the introduction of CAM-ICU.

The CAM-ICU is a diagnostic scale for delirium diag-
nosis that is based on four features: 1) acute onset
and fluctuating course, 2) inattention, 3) altered level of

consciousness, 4) disorganized thinking. The patient
is diagnosed as delirious (CAM-ICU positive) if he/she
has both features 1 and 2 and either feature 3 or 4.

A 2012 meta-analysis considered nine studies evalu-
ating CAM-ICU (969 patients) and concluded that this
is an excellent diagnostic tool in critically ICU patients
and has a global sensitivity of 80% and a specificity
of 95.9% 3.

The third feature of the CAM-ICU requires the as-
sessment of alteration of level of consciousness.
This could be done by administering the Richmond
Agitation Sedation Scale (RASS). Positive RASS
scores denote positive or aggressive symptomatol-
ogy ranging from +1 (mild restlessness) to +4 (dan-
gerous agitation). The negative RASS scores dif-
ferentiate between response to verbal commands
(scores -1 to -8) and physical stimulus (scores -4
and -5). If the patient’s RASS score is -4 or -5 or not
arousable by verbal commands, no further evalua-
tion for delirium is performed, because the patient is
comatose and is unable to be assessed for delirium.
For patients who are arousable (RASS scores of -3
and higher), delirium can be assessed with the ICD-
SC or by the CAM-ICU. RASS has demonstrated
high reliability and diagnostic validity for patients
of various intensive medical, surgical, cardiac and
neurosurgical fields %.

This is a retrospective study on the prevalence of di-
agnosis of delirium in patients hospitalized in ICU af-
ter emergency or elective cardiac surgery before and
after the introduction into day-to-day clinical practice
of CAM-ICU.

The first group corresponds to the patients hospital-
ized in the period from July 1, 2015 and December
31, 2015 and the second group from July 1, 2016 and
December 31, 2016.

In the first group, which corresponds to the period
when CAM-ICU had not yet been introduced, the
diagnosis of delirium was established by the clini-
cal evaluation of the patient taking into account the
presence of at least one of the following symptoms:
confusion, agitation, delirium and depression. The
choice to introduce among them the symptom of de-
pression derives from the need to recognize hypo-
active delirium, very common in intensive care units
and often unrecognized for non-clinical presentation.
CAM-ICU has been introduced into the daily routine
of cardiovascular surgery unit of our hospital from
April 1, 2016. Since then, daily, three times a day, in
morning, afternoon and night shifts, CAM-ICU was
performed to each patient admitted by the nursing
staff, after a one-year training period.
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Results

The first group (1 July 2015 - December 31, 2015;
pre-CAM) consisted of 206 patients with an average
age of 67.4 (x 12.2) years, including 131 male and 75
female. The second group (1 July 2016 - December
31, 2016; post-CAM) consisted of 153 patients with
an average age of 68.4 (+ 12.5) years, of which 99
were males and 54 were females. The two groups,
in addition to the number, did not differ significantly
for the clinical features of the subjects (Figure 1). The
most common types of patients were cardiac surger-
ies for valve or coronary intervention, or for double
valve and coronary intervention. Other relatively fre-
quent typologies of interventions were those related
to ascending aorta and aortic arch. Another frequent
type of intervention was the double valve interven-
tion and the ascending aorta. Other cardiac surgery
or chest surgery were less represented. Most of the
interventions were in the election (87.9% in the first
group and 86.2% in the second group). In the first
group 17 interventions (8.2%) were in urgency and 8
(8.9%) in emergency; in the second group, urgent in-
terventions were 8 (5.2%) and emergency 13 (8.5%)).
The diagnosis of delirium was assessed by clinical
evaluation in 86 of 206 patients (41.5%) of the first
group. In the second group, the diagnosis of delirium
was postponed by the outcome of the CAM-ICU in 17
of 153 patients (11.1%) (Figure 2).

There were minimal differences between the two
groups. The average duration of the hospitalization
was 5.8 days for the first group and 6.6 days for the
second group. The number of deaths was 9 for the
first group and 16 for the second group.

In the first group there was a high use of haloperi-
dol and benzodiazepines: 11 patients were treated
with haloperidol and 12 with benzodiazepines and
benzodiazepine analogues (lorazepam, alprazolam
or zolpidem). There was a low use of new genera-
tion antipsychotics: only one patient was treated with
quetiapine. There was a low use of dexmedetomidine
(4 patients).

In the second group there was still a high use of ben-
zodiazepines but lower use of haloperidol: 4 patients
were treated with the latter and 12 with benzodiaz-
epines and benzodiazepine analogues (lorazepam,
alprazolam or zolpidem). Also in the second group
there was a low use of new generation antipsychot-
ics: only 2 patients were treated with quetiapine.
Compared to the first group, there was a greater use
of dexmedetomidine (8 patients).

No patients, both of the first and of the second group,
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FIGURE 1.
Clinical features of the subjects.
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FIGURE 2.
Diagnosis of delirium in the two groups.

had been treated with an antipsychotic other than
haloperidol or quetiapine.

Discussion

The results of our study demonstrate a reduction in
the diagnosis of delirium in cardiac surgery intensive
care units after introduction into the clinical practice
of CAM-ICU.

The only intervention that has shown, in randomized
trials, to reduce the incidence of diagnosis and the du-
ration of delirium symptoms in intensive care is early
mobilization of patients 2° and recent guidelines rec-
ommend this intervention to reduce the incidence of
delirium?. Other environmental and physical interven-
tions, although have demonstrated to reduce the in-
cidence of delirium in therapeutic settings other than
intensive care %¢, have not been adequately studied in
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setting up the cardiovascular ICUs. A recent study on
the effectiveness of communication between family
members and patients in cardiac surgery has shown
how the reassurance from the caregivers can reduce
the incidence of postoperative delirium 7.

Evidence of the effectiveness of preventive drug
therapy is controversial although some studies dem-
onstrate the efficacy of low doses of risperidone in
prophylaxis of delirium in patients undergoing cardiac
surgery and haloperidol in prophylaxis of delirium in
non-cardiac surgical intensive care 2627, However, re-
cent guidelines do not recommend pharmacological
interventions for the prevention of delirium in intensive
care unit. The same guidelines underline the impor-
tance of the use of specific diagnostic scales such as
CAM-ICU and ICDSC for delirium diagnosis 2.

The results of our study confirm the importance of
CAM-ICU in the diagnosis of delirium and suggest its
role in prevention.

We can assume that daily administration of CAM-ICU
by nursing staff pays greater attention on the patient
and allows early identification of the initial symptoms
of delirium by allowing correction of triggers and ap-
propriate therapy for both underlying causes and
neuropsychiatric symptoms. The prevalence of delir-
ium in the first group of patients in our study (41.5%)
is very high but is in line with that one of other studies
conducted within the same cure setting . The prev-
alence of delirium in the second group of patients
(11.1%) is very low, far below the average of other
studies, although this does not result in a consequent
reduction in the number of complications or mortality
and in the duration of the hospitalization.

To our surprise, an earlier assessment and identifica-
tion/diagnosis of delirium was not correlated with a
shorter length of hospitalization or to a lower degree
of mortality and complications. We argue that this
could be due to the fact that other factors, such as
the type of surgery that was performed, play a bigger
role. Also, several conditions that contribute to de-
lirium (e.g, electrolyte imbalance, anemia, etc) were
likely addressed in both groups, independent on an
early diagnosis of delirium.

In our sample, there was a high use of benzodiaze-
pines, low use of atypical antipsychotics and, among
other antipsychotics, preferential, if not exclusively,
haloperidol use. These data contradict the sugges-
tions of the latest guidelines on delirium in ICUs that
conclude that there is no evidence for the efficacy
of haloperidol in reducing delirium duration, while
atypical antipsychotics may reduce the duration 2.
The same guidelines do not recommend the use of

benzodiazepines in the treatment of delirium in inten-
sive care unit except for cases of alcohol or sedatives
withdrawal 2, while in our sample is highly utilized.

A difference that we found between the first and
second group of patients was a less frequent use of
haloperidol in the second group and greater use of
dexmedetomidine in the latter. Dexmedetomidine is
a selective agonist of a2 adrenergic receptors with
sedative, anxiolytic and sympathetic properties 2.
In Italy, is approved for sedation of patients in inten-
sive care units requiring a deeper level of sedation
than awakening in response to verbal stimulation
(corresponding to the score between 0 and -3 of the
RASS). The main side effects are hypotension and
bradycardia, while not leading to significant respira-
tory compromise 2. Dexmedetomidine causes differ-
ent sedation than classical sedatives, so patients are
more easily awake and interactive *.
Dexmedetomidine has also an analgesic effect that
can reduce the need for opioids. There are many evi-
dences that underline the importance of maintaining
a light sedation level in intensive care patients and
avoiding benzodiazepines among sedatives, in order
to reduce the duration of assisted ventilation, the du-
ration of the hospitalization and the incidence of de-
lirium and cognitive decline. The use of dexmedeto-
midine as a sedative drug for the control of agitation
may allow a reduced use of benzodiazepines and
may favor a light sedation level, indirectly reducing
the incidence of delirium 2. Some evidence under-
lines the benefits of dexmedetomidine in comparison
with benzodiazepines and propofol in reducing the
risk of delirium after cardiac surgery “°. We may also
hypothesize that a greater use of dexmedetomidine
in second group of our study, in addition to the intro-
duction of CAM-ICU, may have contributed to a small
reduction in the prevalence of delirium.

Although the results of the study favor a possible role
of CAM-ICU in the prevention of delirium it can not
be excluded that the reduced prevalence of delirium
diagnosis in the second group of patients depends
rather on the fact that clinical evaluation overesti-
mates while the CAM-ICU underestimates the diag-
nosis of delirium.

Conclusions

The findings of this study confirm the importance of
routine screening for the diagnosis of delirium in car-
diac surgery through the use of accurate and reliable
diagnostic tools such as CAM-ICU and suggest the
possible positive impact on delirium prevention.
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However, it is not possible to exclude with certainty
that the reduced prevalence of delirium diagnosis af-
ter the introduction of CAM-ICU depends on the fact
that the test diagnosis underestimates the diagnosis
of delirium with respect to the clinical diagnosis.

Drug use data demonstrate that there is still no uni-
formity to the guidelines and how there is still a high
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