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Delirium in a Medical Intensive Care Unit:
Prevalence, Risk Factors and Outcomes
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ABSTRACT

Objective: Delirium is a common problem in critical care. Its prevalence in the unit varies, depending upon the
severity of the illness and the diagnostic methods. Currently, the CAM-ICU is a diagnostic tool with good diagnostic
accuracy. Our study aimed to determine the prevalence, associated factors, and outcomes of delirium in our unit
by using the CAM-ICU.

Methods: Our prospective cohort study included all patients admitted to the hospital’s medical ICU from August
to December, 2013. Patients with psychosis and/or in a coma (RAAS<-3) were excluded. We assessed delirium by
using the CAM-ICU within the first 24 hours of admission and then serially, every 48 hours until discharge. Factors
associated with this condition and patients’ outcomes were also explored.

Results: A total of 74 patients were included. Of these, 43% were male, 40% had sepsis, and 81% were mechanically
ventilated. Twenty-eight patients (38%) had delirium upon admission. The delirium patients were older and had a
higher percentage of dementia. Univariate analysis revealed that dementia, anemia, acute metabolic acidosis, and
the use of mechanical ventilation were associated with the occurrence of delirium, and, for age > 70 years, anemia
and metabolic acidosis remained significant on multivariate analysis. Delirium was significantly associated with
prolonged hospitalization (>30 days), with OR = 4.84 (p=0.009), and with increased mortality, with OR = 25.0
(p=0.001).

Conclusion: This study confirmed that delirium was common in the medical ICU and was associated with poor
outcomes. Importantly, associated factors with delirium in our study appeared to be modifiable. Further study on

early management and prevention of those risk factors is crucial.
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INTRODUCTION

Delirium is a syndrome of acute brain dysfunction
defined as a disturbance in attention and awareness from
the baseline. Changes in cognition not better accounted
for by a preexisting, established, or evolving dementia
occurs in this setting. The condition develops over a short
period and fluctuates in severity during the course of a day.’
Many terms have been used to describe this condition:
intensive care unit (ICU) psychosis, postoperative delirium,
and ICU syndrome.”’ Delirium should be differentiated

from dementia, major depression, and psychogenic
illness. Studies have revealed that ICU delirium was
associated with poor clinical outcomes, such as a prolonged
length of hospital stay, functional and cognitive decline,
and increases in mortality and morbidity.*® A systemic
review in medical wards demonstrated that delirium
was associated with increased mortality at discharge
and at 12 months, as well as with an increased length of
hospital stay. Persistent symptoms of delirium might be
found at discharge and at 6 to 12 months thereafter.”
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The prevalence of delirium has varied among the
studies. In the hospital setting, it has ranged from 6-56%;
in post-operative surgical ICUs, it has ranged from 15-
53%; and in medical-surgical ICUs, from 20-80%."'' This
has depended on the severity of illness and the diagnostic
method."” The prevalence of delirium in elderly patients
in our institution was 48%. Those who had this condition
had alonger length of stay and an increased in-hospital
mortality"”’ than others.

There are certain difficulties in the diagnosis of ICU
delirium, especially regarding mechanically ventilated
patients. As a result, many scoring systems have been
developed. Examples include the Confusion Assessment
Method for the ICU (CAM-ICU); the Nursing Delirium
Screening Scale (Nu-DESC); and the Delirium Detection
Score (DDS). Among these, the CAM-ICU has had
the highest validity," with sensitivities of 95-100%,
specificities of 89-93%, and a high inter-rater reliability."
The CAM-ICU has been translated into Thai.'® It has
been back-translated, reviewed, and validated.'” The
results have revealed a sensitivity of 92.33%, a specificity
0f 94.7%, and high inter-rater reliability (Cohen’s kappa
= 0.82; p-value < 0.001). Our study primarily aimed to
determine the prevalence of delirium in our unit by using
the Thai CAM-ICU. The secondary objectives were to
assess associating factors, including the outcomes of this
condition.

MATERIALS AND METHODS
Study design

This prospective cohort study included all patients
who were admitted to the Medical ICUs at Siriraj Hospital
in Bangkok from August to December, 2013. Exclusion
criteria included psychosis, coma (The Richmond Agitation
and Sedation Scale, RASS<-3), aphasia and being unable
to Thai language communication. Our unit is a 16 beds
facility a tertiary care unit with nurse to patient ratio
1:1 during day time and 1:2 at night. During the study
period, there was no standard protocol for sedatives
and analgesic agents usage available in our ICU. The
decision to prescribe sedatives and analgesic agents were
depended on the attending physician judgment.

Delirium Assessment

All patients were screened for delirium using the
CAM-ICU (Thai version). Delirium assessments were
undertaken within the first 24 hours of admission and
serially every 48 hours until discharge or death. One of
the authors (W.].) was the assessor of delirium.

The recorded patient characteristics including age,
sex, alcohol consumption, history of dementia, history of

delirium, and basic activities of daily living (ADL). The
APACHE-II illness score and the Modified Informant
Questionnaire on Cognitive Decline in the Elderly
(IQCODE)"” were assessed. The presence of infection,
anemia, acute metabolic acidosis, dysnatremia, and
therapeutic details such as mechanical ventilation and
sedation medication were noted. Anemia was diagnosed
if the patient’s blood test during ICU admission showed
hematocrit less than 30%. Acute metabolic acidosis was
documented if there was a result of arterial blood gas
analysis, performed during ICU admission showed blood
pH less than 7.25 with partial carbondioxide pressure
lower than 40 mmHg. Dysnatremia was defined as having
serum sodium lower than 135 mmol/l or more than
145 mmol/l during ICU admission. Clinical-outcomes
data such as the hospital length of stay and the hospital
mortality rate were explored between the delirium and
non-delirium groups.

Statistical analysis

All data analyses were performed using SPSS
Statistics version 18 (SPSS, Inc., Chicago, IL, USA).
Continuous data were checked for normal distribution
by using Shapiro-Wilk test. All continuous data with
normal distribution were presented using mean and
standard deviation. The continuous variables with non-
normal distribution were presented with median and
interquartile range. To comparison between delirium
and non-delirium group, the independent t-test was
used to compare the continuous variables with normal
distribution, and Mann-Whitney U test was used for
non-normal data distributions. Categorical data are
presented in percentages indicating the prevalence of
the factor in either the delirium or the non-delirium
group. Pearson Chi-squared or Fisher exact test was
used, when suitable, to compare the categorical data
between groups. Univariate analysis was performed
to identified independent predictive factors associated
with delirium during ICU admission. All the variables
with a P-value less than 0.1 in univariate analysis were
included in multivariate analysis. The logistic regression
multivariate analyses were used to calculate the differences
between the delirium and non-delirium groups. In the
multivariate model, P-values less than 0.05 were considered
statistically significant.

Ethical statement

The study protocol was reviewed and approved
by the Institutional Review Board of Siriraj Hospital,
Mahidol University (Si 707/2013).
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RESULTS

A total of 88 patients underwent initial screening.
Of these, 74 fulfilled the entry criteria and were enrolled
in the study. Among 14 patients who were excluded, nine
had RASS <-3 (n=9); two had a diagnosis of psychosis;
and three were under sedative medications. By using
the Thai version of CAM-ICU, a diagnosis of delirium
was made for 28 patients (38%). Table 1 presents the
general information regarding the patients who developed
delirium and those who did not. Patients with delirium
were older (67.8+15.7 vs. 53.6+£19.2 year, p = 0.002).
However, patients’ basic ADL, ICQCODE, and APACHE
II scores were similar. There was no difference among
underlying diseases, except that more dementia patients
were found in the delirium group [4 out of 28 patients
(14.3%) vs. 1 in 46 patients (2.2%), p = 0.04]. The reasons
for ICU admission included sepsis/septic shock (35
patients, 47.2%), respiratory failure (27 patients, 36.5%),
acute myocardial infarction (five patients, 6.7%), and
hemorrhagic shock (three patients, 4%). Also, there
was no difference in the causes of admission among the
groups. The sedative and analgesic medications were
used in small proportion of our patients, which was no
significant different between groups. (Table 2)

Physiologic alteration and the treatment and outcomes
of patients with and without delirium are shown in
Table 2. There was a higher proportion of anemia and
acute metabolic acidosis in the delirium group [anemia
26 (92.9%) vs. 31 (67.4%), p = 0.01 and acute metabolic
acidosis 20 (71.4%) vs. 16 (34.8%), p = 0.002]. As for
ICU treatment, a higher proportion of delirium patients
underwent mechanical ventilation [26 (92.9%) vs. 34
(73.9%), p = 0.04], while the use of vasopressors and
renal-replacement therapy were similar. Eleven patients
in this study died and 10 had delirium. Thus, hospital
mortality was much higher in the delirium group [10
(35.7%) vs. 1 (2.2%) patients, p <0.001]. The duration of
admission tended to be longer in the delirium group, but
did not reach a significant limit [28.1+17.7 vs. 21.2+13.5
days, p = 0.06].

Factors associated with delirium were examined,
as is shown in Table 3. Univariate analysis revealed
that dementia, anemia, acute metabolic acidosis, and
mechanical ventilatory support were associated with the
occurrence of delirium. After being adjusted in multivariate
analysis, we found that, for age > 70 years, anemia and
acute metabolic acidosis remained significant, with odd
ratios of 3.53 (1.01-12.36), p = 0.04; 8.24 (1.16-58.35), p
=0.04; and 5.90 (1.71-20.37), p = 0.005, respectively.
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DISCUSSION

In sum, using the Thai version of CAM-ICU, we found
thata substantial proportion of our medical ICU patients had
delirium. This condition was significantly associated with age
> 70 years, anemia, and acidosis. Delirium resulted in
higher mortality and tended to prolong one’s hospital stay.

The prevalence of delirium in our study paralleled what
others have concluded. First, the “Delirium Epidemiology
in Critical Care (DECCA)” study, a one-day point-
prevalence study in 104 intensive care units across Latin
America, along with two centers in Spain and the U.S.,”
produced interesting results. The majority of patients
had a medical condition. By using the CAM-ICU, those
researchers identified delirium in 32% of the patients.
They also noted a threefold increase in ICU mortality
and a greater-than-twofold increase in the median ICU
length of stay among delirium patients. Further, Ely et
al., reported a high delirium prevalence in medical ICUs.
With reference to the DSM-IV criteria, 39 (81.3%) of 48
patients developed delirium, and of these, 29 (60.4%) had
delirium while still in the ICU. The researchers also found
that the condition was strongly associated with prolonged
hospital stays. Recently, a report from India’' was based
on 280 medical ICU patients. By using the CAM-ICU,
researchers identified a delirium prevalence of 31.4%.
Of these, approximately 56% had the hypoactive type,
while 34% and 10% were of the hyperactive and mixed
type, respectively. Like others, patients with delirium
had alonger hospital stay and a higher one-month post-
discharge mortality. Report from the surgical ICU of our
institution” revealed a delirium incidence of 24%. Age,
diabetes mellitus, severity of disease, postoperative use
of benzodiazepines and mechanical ventilation were
independent risk factors. Our results here reveal the
same prevalence. Interestingly, approximately one- third
(35.7%) of delirium patients died, and almost all (90.9%)
of the patients who died had delirium.

Although the pathophysiology of delirium is not
completely understood, evidence suggests that imbalanced
neurotransmitter activity such as decreased acetylcholine,
increased dopaminergic activity, and a deranged serotonin
level play important roles. Impaired oxidative metabolism
such as shock, sepsis, and decreased cerebral perfusion are
common leading factors. This is a prevailing explanation for
the significant association of anemia and acute metabolic
acidosis in this report. These conditions, together with
advanced age (>70 years), were comparable to what
other studies have shown. However, other risks identified
only in univariate analysis in our study were significant
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TABLE 1. Patients’ baseline characters.

Clinical Characters Z)eigg)’m z?:r;-;elmum P
Age, years 67.8+15.7 53.6+19.2 0.002
Age >70 years, n (%) 14 (50.0) 13 (28.3) 0.06
Male gender, n (%) 17 (60.7) 22 (47.8) 0.28
APACHE Il score® 19.2+8.0 16.5+7.3 0.14
APACHE Il score >20 14 (50.0) 13 (28.3) 0.06
Underlying conditions, n (%)
Diabetes mellitus 10 (35.7) 12 (26.1) 0.38
Hypertension 9 (32.1) 13 (28.3) 0.72
Chronic kidney disease 9(32.1) 7 (15.2) 0.09
Chronic ischemic heart disease 4 (14.3) 6 (13.0) 0.88
Chronic lung disease 3 (10.7) 6 (13.0) 0.77
Atrial fibrillation 3(10.7) 5(10.9) 0.98
Cerebrovascular disease 4 (14.3) 3(6.5) 0.27
Cirrhosis 2(7.1) 4 (8.7) 0.81
Dementia 4 (14.3) 1(2.2) 0.04
Reasons for ICU admission, n (%)
Septic shock 15 (53.6) 20 (43.5) 0.4
Acute respiratory failure 10 (35.7) 17 (37.0) 0.91
Acute myocardial infarction 2(7.1) 3(6.5) 0.66
Hemorrhagic shock 2(7.1) 1(2.2) 0.29

Data are presented as mean+standard deviation or number (percentage per group)
"The APACHEII (Acute Physiology and Chronic Health Evaluation) score, a severity-determining score, ranges from 0 to 71. Higher scores
indicate a more severe disease.

TABLE 2. Patients’ clinical events, treatments, and outcomes.

Clinical characters Delirium Non-Delirium p
(n=28) (n=46)
Acute physiologic conditions, n (%)
Anemia 26 (92.9) 31(67.4) 0.01
Dysnatremia 23 (82.1) 28 (60.9) 0.06
Acute metabolic acidosis 20 (28.6) 16 (34.8) 0.002
Sedative and analgesic agents, n (%)
Benzodiazepine plus opioid analgesia 3(10.7) 9 (19.6) 0.36
Opioid analgesia alone 2(7.1) 8(17.4) 0.30
Benzodiazepine alone 2(71) 6 (13.0) 0.48
Treatment during ICU admission, n (%)
Mechanical ventilation 26 (92.9) 34 (73.9) 0.04
Receiving vasopressors 19 (67.9) 24 (52.2) 0.19
Require renal- replacement therapy 4 (14.3) 5(10.9) 0.66
Duration of admission’, days 28.1+17.7 21.2+13.5 0.06
Duration of admission >30 days, n (%) 11 (39.3) 10 (21.7) 0.10
Hospital mortality, n (%) 10 (35.7) 1(2.2) <0.001

RR 7.86 (95%Cl: 1.21-51.25)

" Duration of admission was overall hospital admission day
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TABLE 3. Predictive factors associated with new-onset delirium during ICU admission.

Clinical characters Univariate analysis

Multivariate analysis

Relative 95% ClI P Relative 95% ClI P

risk risk
Age >70 years 1.46 0.95-2.25 0.06 3.53 1.01-12.36 0.04
Chronic kidney disease 1.54 0.86-2.76 0.09 2.39 0.58-9.82 0.23
Dementia 2.30 1.33-3.97 0.04 3.86 0.31-48.01 0.99
APACHE Il score >20 1.46 0.95-2.25 0.06 3.04 0.93-9.97 0.07
Anemia 3.88 1.02-14.69 0.01 8.24 1.16-58.35 0.04
Abnormal electrolyte 2.08 0.90-4.77 0.06 1.14 0.25-5.27 0.29
Acute metabolic acidosis 2.64 1.34-5.22 0.002 5.90 1.71-20.37 0.005
Mechanical ventilation 3.03 0.81-11.30 0.04 4.64 0.67-32.05 0.12

in others.”' Moreover, we did not find any link between
delirium and the uses of certain medications, such as
anticholinergics, benzodiazepines, and opiates, which
was significant in the surgical ICU.”” The low number of
patients and the infrequent use of sedation in our unit
are possible explanatory factors.

Knowing the mortality risk of delirium and its
associated factors, we can take measures to prevent
this condition. Rapid restoration of shock will mitigate
the perfusion deficit, acidosis, and inflammation.””**
Timely source control of sepsis can lead to successful
resuscitation. Thoughtful uses of organ support, namely
mechanical ventilation and renal-replacement therapy,
can minimize physiologic derangement stemming from
life-saving measures.

Apart from the above findings, our study and
earlier works support the use of the CAM - ICU as a
bedside diagnostic tool for delirium. The simplicity and
repeatability of the test enable clinicians to perform it
routinely. Intensivists can conduct the test during daily
rounds. Early recognition of acute brain dysfunction
enables early intervention.

Our study had some limitations. First, the number
of patients was small, as compared to other studies. The
relatively small sample sized could resulted in inadequate
power to detect the actual predictive factor, as well as, the
wide range of 95% confidence interval for each predictive
factor. A larger number might allow us to identify more

predictive factors associated with delirium. Moreover, the
study period was short, both in terms of the recruitment
period and the duration of the follow-up. A longer study
period should enable us to recruit more patients and
detect both physical and cognitive impairments which

26,

have been found in other studies.””” Finally, this study
enrolled patients during August to December 2013.
The progression of medical technology and treatment
strategy now a day might affect to the nature of delirium
among critically ill patients. Physician who decide to
apply the results of this study to their clinical practice
should carefully evaluate the context of this study and
compare it with their own situation.

In conclusion, our report demonstrates that, by using
the Thai version of the CAM-ICU, it was determined that
approximately one-third of medical ICU patients had
delirium. Patients with this condition had a high mortality
and a prolonged hospital stay. In addition, some factors
associated with this condition were identified. Aggressive
resuscitation of critically ill patients in order to avoid
these risks, such as early goal-directed resuscitation and
optimum metabolic support, are essential to success.
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