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Delirium as a predictor of longer hospital stays
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Background: Respiratory failure is one condition that needs mechanical ventilation in the intensive care unit (ICU).
Patients in the ICU are highly vulnerable to the development of delirium due to various reasons. Delirium is associated
with more deaths, longer ICU stay, and higher cost.

Objective: This study was carried out to determine the relationship between delirium and length of stay in ICU and
hospital among mechanically ventilated ICU patients.

Materials and Methods: This was a prospective study, conducted on 105 consecutively admitted medical ICU patients
requiring mechanical ventilation during hospitalization from 1 June 2013 to 1 may 2014. We assessed delirium using the
Confusion Assessment Method for the ICU and Richmond Agitation—Sedation Scale. Cox proportional hazards regression
analysis was used to assess the effects of delirium and to determine the relationship between delirium and its variables.

Results: Of 105 patients, 48 (45%) patients experienced delirium. Patients who experienced delirium were older in age
(mean + SD: 54 + 16 versus 47 + 15 years) compared to their counterparts who did not experience delirium. They had a
39% greater risk of remaining in the ICU on any given day even after adjusting for age, gender, race, Charlson comorbidity
score, APACHE Il score, and coma (HR: 1.12; 95% CI: 0.83-1.52, p = 0.06). Similarly, patients who experienced delirium
had a 45% greater risk of remaining in the hospital after adjusting for the same covariates (HR: 1.9; 95% CI 1.3-2.9;
p<0.01).

Conclusion: In this study, delirium occurred in nearly half of the mechanically ventilated ICU patients. Even after
adjustment for relevant covariates, delirium patients had longer ICU and hospital stay. So delirium is found to be a

predictor of longer hospital stays in mechanically ventilated patients.
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Introduction

Respiratory failure is one of the conditions that need
mechanical ventilation in patients admitted in ICU. Though
advances in critical care medicine have decreased the mor-
bidity and mortality of the patients in intensive care units
(ICUs) worldwide, delirium has received little attention in
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ICU settings. Patients in the ICU are highly vulnerable to the
development of delirium because of long-term illness, mul-
tiorgan failure, use of medications, and other environmental
factors.!

Delirium is defined as disturbance of consciousness and
cognition that develops over a short period of time (hours to
days) and fluctuates over time. This is a common manifesta-
tion of acute brain dysfunction in critically ill patients, occurring
in most of patients admitted to the ICU. Delirium is an organic
dysfunction having multifactorial origin®% with complex patho-
physiology, including inflammatory response of the brain to
injury, hormonal influences and changes in neurotransmis-
sion, and neural network connectivity.l'¥ It is more common
in the elderly patients due to aging of the brain and can be
classified easily using Diagnostic and Statistical Manual of
Mental Disorders, fourth edition, of the American Psychiatric
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Association (APA).58 Different terms were used to describe
delirium as cognitive impairment in critically ill patients,
including ICU psychosis, ICU syndrome, acute confusional
state, encephalopathy, and acute brain failure.l"” However, the
critical care literature has recently confirmed the recommen-
dations of the APA and other experts that the term delirium be
used uniformly to describe this syndrome of brain dysfunction.
As dysfunction of the other organ systems is receiving more
attention in the present scenario, delirium should also be
recognized as a principal contributor to morbidity and
mortality in the ICU. It is recommended to monitor all ICU
patients for this complication, as in some of the tertiary care
centers. Patients with delirium have longer hospital stays than
those without delirium, and preliminary research suggests
that delirium may be associated with cognitive impairment
that persists months to years, even after discharge.

The impact of delirium on critically ill patients has been
greatly studied, as its occurrence is an independent predic-
tor of assessing mortality, duration of mechanical ventilation,
long-term complications in the ICU, and length of stay in the
hospital for patients with posttraumatic stress disorder.-'°
The incidence of deliium in ICU patients ranges from
45% to 87%. The original Confusion Assessment Method of
Inouye et al.l'"! has popularized the monitoring of delirium by non-
psychiatrists. Recently, this method has become the most valid
and reliable tool to measure delirium?12-'4 in the ICU patients.

In intensive care unit, delirium is a common condition yet
underdiagnosed form of organ dysfunction, and its contribu-
tion to patient outcomes is unclear. Therefore, we undertook
this study to test the hypothesis that delirium in the ICU is
a predictor of length of stay among patients with respiratory
failure requiring mechanical ventilator support and to deter-
mine the impact of delirium on the length of stay in ICU and
hospital even after adjusting for other covariates.

Materials and Methods

This prospective study was conducted in Siddhartha
Medical College and Government General Hospital,
Vijayawada, Andhra Pradesh, India. It is an observational
cohort study!® approved by the Departmental Research
Committee. Informed consent was obtained from the patients
or their relatives. Study was carried out during a period of
11-month interval from 1 June 2013 to 1 May 2014, on 105
patients admitted to the ICU and met the inclusion criteria.
The inclusion criteria included patients aged 18-80 years
who were admitted in the medical ICU for more than 24 h and
required mechanical ventilation. They were followed up until
hospital discharge. The exclusion criteria included patients
with known history of psychosis or neurological diseases that
could confound to delirium and comatose patients.

We assessed the sedation level using Richmond
Agitation—Sedation Scale!'®'” and delirium status using
Confusion Assessment Method for the Intensive Care Unit
(CAM-ICU).'s1 These data were recorded prospectively
at least once per 12-h shift as part of routine rounds.

Information collected prospectively at the time of enroliment
included patient demographics, severity of illness assessed
using the Acute Physiology and Chronic Health Evalua-
tion Il (APACHE II)"® score, and admission diagnoses. The
Charlson Comorbidity Index, which takes into account the
number and seriousness of preexisting comorbid conditions,
was calculated using ICD-9 codes as per Deyo et al.l'! The
diagnostic categories for ICU admission were recorded by
medical teams and decided for ICU admission.

Delirium in the ICU is an independent variable in this
study.['®'4 Patients who scored positive for delirium by the
CAM-ICU at any time while in the ICU were categorized
as “with Delirium.” All others were categorized as “without
Delirium.” The two variables included length of stay in the ICU
and in the hospital.

Statistical analyses were carried out using Fisher’s test
and y2-test to determine the differences in baseline features
between those with and without delirium. Cox proportional
hazards regression analysis®?® was used to assess the effects
of delirium on ICU length of stay and hospital length of the stay.
To analyze the relationship between delirium and its varia-
bles, delirium was considered as a time-dependent variable in
days. "Day 0” is considered as the day on which first delirious
event occurred and the days were counted from then onwards.
Other baseline covariates included in each model were age,
gender, APACHE Il score, and Charlson Comorbidity Index.
Time-to-event curves were created by Kaplan—Meier plots.?"
All statistical analyses were conducted using GraphPad
Prism for Windows, version 5.04.

Results

This study included 105 patients, in which 48 (45%)
patients experienced delirium. Baseline characteristics of
the patients are presented, with the cohort divided into two
groups: with delirium (n = 48) and without delirium (n = 57).
There were no significant differences between the with-
delirium and without-delirium groups for age and gender.
Primary medical diagnoses were similar between the groups,
respiratory (e.g., chronic obstructive pulmonary disease
exacerbation) and metabolic (e.g., drug overdose, diabetic
ketoacidosis) syndromes being the most common reasons
for admission to the ICU.

Results indicate that with-delirium group stayed in the
ICU 2 days longer (median days 5; interquartile range (IQR)
4-6 versus median days 3; IQR 2—-4) and had 39% greater
risk of remaining in the ICU than without-delirium group. The
hospital stay of the with-delirium group was 8 days longer and
had a 45% greater risk of remaining in the hospital (median
days 18; IQR 16—22 versus median days 10; IQR 6—13) than
that of without-delirium group.

Discussion

In the 11-month study period, 300 mechanically ventilated
ICU patients were admitted, of which only 105 (35%) patients
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Table 1: Patient demographics

e With delirium  Without delirium
Characteristic

(n=48) (n=57)
Mean age (+SD) (years) 54 (+16) 47 (x15)
Males (%) 22 (50) 27 (50)
Charlson Comorbidity Index,
mean ( + SD) 3.1 (x2.38) 3.1 (x2.8)
APACHE Il score, 222 (+9.4) 245 (+7.9)

mean ( + SD)

Table 2: Diagnostic category for ICU admission

Diagnosis With delirium Without delirium
(n=48) (n=57)
Respiratory 13 25
Metabolic syndrome 15 90
Gastrointestinal 8 13
Cardiac 4 6
Cancers 2 2
Renal 5 1
Other 1 1
Total 48 57

who met the inclusion criteria were considered for the
study and the remaining 195 (65%) patients were excluded
(Table 1). On enrollment, 57 (55%) patients were defined as
normal and 48 (45%) were defined as delirious. Table 2 shows
the proportion of patients in each diagnosed category. Enrolled
patients had a mean age of 54 + 16 years in with-delirium and
47 + 15 years in the without-delirium groups. The mean values
of the patients with similar baseline characteristics of greater
severity of iliness at the enroliment as measured by APACHE
Il scores were 22.2 + 9.4 in with-delirium and 24.5 + 7.9 in
without-delirium groups. The Charlson Comorbidity Index was
3.1 + 2.8 in both with-delirium and without-delirium patients.
There were no significant differences between the with-
delirium and without-delirium groups for baseline comorbidi-
ties, severity of iliness scores, or admission diagnoses.

In this study, nearly half (48%) of the patients developed
delirium, which was associated with 2-day longer ICU stay
and 8-day longer in-hospital stay. Patients who experienced
delirium had a 39% greater risk of remaining in the ICU on
any given day, even after adjusting for age, gender, race,
Charlson comorbidity score, APACHE Il score (Table 3; HR:
1.12; 95% CI: 0.83-1.52, p = 0.06). Similarly, patients who
experienced delirium had a 45% greater risk of remaining

Table 3: Clinical outcome and multivariable analysis
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Figure 1: Kaplan—Meier plot showing relation between delirium and
length of stay in ICU with delirium versus without delirium
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Figure 2: Kaplan—Meier plot showing the relationship between
delirium and length of stay in hospital with delirium versus without
delirium

in the hospital after adjusting for the same covariates
(Table 3; HR: 1.9; 95% CI: 1.3—2.9; p< 0.01). There was high
prevalence of delirium among the mechanically ventilated
adults admitted in both ICU and hospital. This study sup-
ports the Society of Critical Care Medicine clinical practice
guidelines recommendation® for routine monitoring of delir-
ium for all adult ICU patients, using validated tools such as
the CAM-ICU in critically ill patients.['>'¥ Monitoring delirium
with the CAM-ICU is easy on daily basis and takes only
1-2 min. It allows the medical professionals to consider
the causes and modify treatment accordingly in those who
experience delirium.2324 Kaplan—Meier plots (Figures 1 and 2),

Lenath of sta With delirium Without delirium Hazards ratio* Value
9 v (n=48) (n=57) (95% Cl) P

ICU 5(4,6) 3(2,4) 1.12 (0.83-1.52) 0.06

In hospital 18 (16,22) 10 (6,13) 1.9 (1.3-2.9) <0.01

*Hazard ratios and p-values taken from multivariable Cox proportional hazards regression models adjusting for age, gender, race, APACHE I
score, and Charlson Comorbidity Index. ICU and hospital lengths of stay expressed as median days with interquartile ranges. ICU, intensive

care unit; Cl, confidence interval.
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which show the relationship between delirium and length of
stay, analyze that the duration of delirium found after adjusting
for covariates with each additional day spent in delirium by an
ICU patient is associated with increased risk of remaining in
the hospital or in the wards. Patients with respiratory failure
requiring mechanical ventilator support were at significantly
higher risk, once they were delirious in their disease course.
Compatible with previous reports, our results also indicated
that APACHE Il score,['®?5271 the presence of shock! and
development of delirium® were highly related to mortality in
mechanically ventilated patients. Thus, similar to APACHE llI
score, delirium should be recognized as a marker for evaluat-
ing illness severity in patients with respiratory failure. Previous
research has shown the importance of delirium as a prognos-
tic predictor of both in-hospital®®3% and 12-month mortality®"
among patients not admitted to the ICU.

This study used the CAM-ICU to nonverbally evaluate
the presence of delirium in patients with mechanical ventila-
tor support. The CAM-ICU has been reported as a tool with
high reliability, showing excellent integrated agreement.l's'4
A recent article also showed that development of delirium in
patients receiving mechanical ventilation at some point during
the ICU stay is an independent predictor of higher 6-month
mortality and longer hospital stay.®? Similarly, the results of our
study revealed that development of delirium in mechanically
ventilated patients during their course of ICU stay increased
the in-hospital stay. Therefore, detection of delirium in mecha-
nically ventilated patients should prompt efforts to identify and
treat the modifiable factors associated with mortality.®

Perhaps the greatest benefit of incorporating delirium
monitoring would be the enhanced detection of the hypoac-
tive delirium subtype, which is characterized by a flat affect
or apathy and often present in otherwise calm and seemingly
alert patients.®? This is in contrast to the readily detected
hyperactive delirium that is characterized by restlessness,
attempting to remove catheters or tubes, beating, biting,
and emotional upset.®? In this study, hypoactive delirium
was present in more than 60% patients with normal or near-
normal arousal. Hypoactive delirium has bad prognosis
than hyperactive delirium and is the most commonly missed
subtype of delirium. Considering that symptoms of ICU
delirium are largely hypoactive rather than hyperactive,'2%
anything short of objective looking for delirium will result in
undetected brain dysfunction.

The development of delirium in mechanically ventilated
patients is associated with an increased length of ICU and
hospital stay. Our study was not prospectively powered to
determine a definitive relationship between delirium and
mortality. Mortality analysis was not carried out because the
ICU patients had a lower severity of illness than those in the
prior ICU studies, isolated to ventilated patients. The myriad
of data in other non-ICU population showed that delirium is
associated with prolonged stay, greater dependency of care,
and subsequent institutionalization.30:31:33-37]

Every study has its own limitations, likewise in the
present study, mortality was not noted and there was no

tool to stratify the severity of delirium. Currently, there is no
validated measure to stratify the severity of delirium even
though the work in this area is ongoing. Third, a recurrent
limitation in all cohort studies is that there may be unknown
covariates that influence outcomes.

Ultimately, further research incorporating a randomized,
prospective clinical trial focusing on the prevention and
treatment of delirium will be necessary to confirm such a
relationship. Data from other investigations, however, suggest
that such a cause-and-effect relationship between delirium
and negative clinical outcomes exists.

Conclusion

In this observational study we found that delirium among
mechanically ventilated patients in the ICU is associated
with longer lengths of stay, even after adjusting for covari-
ates. It can be considered that validated instruments can be
administered with a high degree of reproducibility and rates
of compliance at the bedside by those routinely caring for
patients in the ICU. Further studies are needed to determine
whether prevention or treatment of delirium would change
clinical outcomes including length of stay, cost of care, and
long-term neuropsychological outcomes among survivors of
critical illness.
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