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Abstract:

Background: Delirium is a frequent and serious complication among critically ill patients admitted to intensive
care units (ICUs). It is associated with prolonged mechanical ventilation, increased length of ICU stay, higher
healthcare costs, and increased mortality. Dexmedetomidine, a highly selective a2-adrenergic agonist, has gained
attention as a sedative agent that provides anxiolysis and analgesia without significant respiratory depression.
Emerging evidence suggests that dexmedetomidine-based sedation may reduce the incidence and duration of ICU
delirium when compared with conventional sedatives.

Objectives: To evaluate the role of dexmedetomidine in reducing the incidence and severity of delirium among
ICU patients in a tertiary care setting.

Methods: This retrospective observational study was conducted at Sri Krishna Medical College and Hospital
(SKMCH), Muzaffarpur, over a period of 10 months. Medical records of 100 adult ICU patients who received
dexmedetomidine for sedation were reviewed. Data regarding demographic characteristics, clinical profiles,
duration of ICU stay, need for mechanical ventilation, and occurrence of delirium were collected. Delirium was
assessed based on documented clinical evaluation using standard delirium assessment tools. Outcomes were
compared with patients who received non-dexmedetomidine sedative regimens.

Results: The incidence of delirium was found to be lower in patients receiving dexmedetomidine-based sedation
compared to those managed with other sedative agents. Patients in the dexmedetomidine group demonstrated
shorter duration of delirium, reduced requirement for additional sedatives, and a trend toward shorter ICU stay.
Hemodynamic parameters remained stable in most patients, with minimal adverse effects.

Conclusion: Dexmedetomidine appears to be an effective sedative agent in reducing the incidence and duration
of delirium among ICU patients. Its favorable sedative profile and minimal respiratory depression make it a
valuable option for ICU sedation protocols. Further prospective and randomized studies are recommended to
validate these findings.

Keywords: Dexmedetomidine; ICU Delirium; Sedation; Critical Care; Retrospective Study.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

Delirium is a common and often underrecognized
neuropsychiatric complication in critically ill
patients admitted to intensive care units (ICUs). It is
characterized by an acute disturbance of
consciousness, attention, and cognition, with a
fluctuating course over time. The reported incidence
of ICU delirium varies widely, ranging from 20% to
more than 80%, depending on patient population,
severity of illness, and methods of assessment [1,2].
The development of delirium in the ICU is clinically
significant, as it has been consistently associated
with prolonged mechanical ventilation, increased
length of ICU and hospital stay, higher healthcare
costs, long-term cognitive impairment, and
increased mortality [3-5].
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The pathophysiology of delirium is complex and
multifactorial. Proposed mechanisms include
neuroinflammation, neurotransmitter imbalance,
cerebral hypoperfusion, sleep disruption, and the
effects of sedative and analgesic medications
commonly used in the ICU [6]. Among these,
exposure to sedatives, particularly benzodiazepines,
has been identified as an important modifiable risk
factor for the development of delirium [7].
Consequently, contemporary critical care practice
increasingly emphasizes lighter levels of sedation
and the selection of sedative agents that preserve
neurological function.

Dexmedetomidine is a highly selective alpha-2
adrenergic receptor agonist that provides sedation,
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anxiolysis, and modest analgesia while closely
resembling natural sleep. Unlike many traditional
sedatives, dexmedetomidine does not cause
significant respiratory depression, allowing patients
to remain arousable and cooperative during sedation
[8]. These pharmacological properties make
dexmedetomidine an attractive option for ICU
sedation, particularly in patients at high risk for
delirium.

Several randomized controlled trials and meta-
analyses have suggested that dexmedetomidine-
based sedation may be associated with a lower
incidence and shorter duration of delirium when
compared with benzodiazepines and other sedative
agents [9-11]. However, real-world data from
resource-limited settings and tertiary care hospitals
in India remain limited. Variations in patient
characteristics, ICU practices, and sedation
protocols may influence the effectiveness and safety
of dexmedetomidine in routine clinical practice.

In this context, the present retrospective study was
conducted to evaluate the role of dexmedetomidine
in reducing the incidence of delirium among ICU
patients at a tertiary care center in Muzaffarpur. By
analyzing clinical outcomes from routine ICU
practice, this study aims to provide locally relevant
evidence on the effectiveness of dexmedetomidine
in delirium prevention and contribute to optimizing
sedation strategies in critically ill patients.

Aim and Objectives

Aim: To evaluate the role of dexmedetomidine in
reducing the incidence of delirium among patients
admitted to the intensive care unit.

Objectives

1. To determine the incidence of delirium in ICU
patients receiving dexmedetomidine-based
sedation.

2. To compare the occurrence of delirium between
patients sedated with dexmedetomidine and
those receiving other sedative agents.

3. To assess the duration and severity of delirium
among ICU patients managed with
dexmedetomidine.

4. To evaluate secondary outcomes such as
duration of ICU stay, requirement of
mechanical ventilation, and need for additional
sedative medications in patients receiving
dexmedetomidine.

5. To document any adverse effects associated
with dexmedetomidine use in the ICU setting.

Materials and Methods

Study Design: This study was a retrospective
observational analysis conducted to evaluate the role
of dexmedetomidine in reducing delirium among
patients admitted to the intensive care unit (ICU).
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Study Setting: The study was carried out in the ICU
of Sri Krishna Medical College and Hospital
(SKMCH), Muzaffarpur, a tertiary care teaching
hospital catering to a large population of North
Bihar.

Study Duration: Data  were  collected
retrospectively over a period of 10 months.

Study Population and Sample Size: A total of 100
adult patients admitted to the ICU during the study
period were included in the analysis.

Inclusion Criteria

e  Adult patients aged >18 years

e Patients admitted to the ICU for more than 24
hours

e Patients who received dexmedetomidine as part
of their sedation regimen during ICU stay

e Availability of complete medical records,
including sedation details and delirium
assessment documentation

Exclusion Criteria

e Patients with pre-existing cognitive impairment
or diagnosed psychiatric illness

e Patients with documented delirium at the time
of ICU admission

e Patients with severe neurological disorders such
as acute stroke, traumatic brain injury, or
intracranial hemorrhage

e  Patients with incomplete medical records

Data Collection: Data were obtained from ICU case
records, nursing charts, and electronic medical
records. The following variables were collected:

e Demographic details (age, sex)

e Primary diagnosis and reason for ICU
admission

e  Comorbid conditions

e Use of dexmedetomidine including dose and
duration

e Use of other sedative agents

e Requirement and duration of mechanical
ventilation

e Length of ICU stay

e Occurrence and duration of delirium

e Documented adverse effects related to
dexmedetomidine

Assessment of Delirium: Delirium was identified
based on documented clinical assessments in patient
records using standard ICU delirium screening
practices. Records indicating acute onset of
confusion, altered level of consciousness,
inattention, or fluctuating mental status were
considered suggestive of delirium. The duration of
delirium was calculated from the first documented
episode to resolution as noted in clinical charts.
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Outcome Measures

e Primary outcome: Incidence of delirium
among ICU patients receiving
dexmedetomidine

e Secondary outcomes: Duration of delirium,
length of ICU stay, requirement of additional
sedative agents, need for mechanical
ventilation, and occurrence of adverse events

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using standard
statistical software. Continuous variables were
expressed as mean + standard deviation or median
with interquartile range, depending on data
distribution. Categorical variables were expressed as
frequencies and percentages. Comparisons between
groups were performed using appropriate statistical

(n=128)

Excluded (n = 28)
* Incomplete records
* Pre-existing delirium
* Neurological illness

(n = 50)

ICU admissions during study period

Patients included for analysis

Dexmedetomidine group
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tests, with a p-value <0.05 considered statistically
significant.

Ethical Considerations: Approval for the study
was obtained from the Institutional Ethics
Committee of SKMCH, Muzaffarpur. As the study
was retrospective in nature and involved analysis of
anonymized patient records, informed consent was
waived. Confidentiality of patient data was strictly
maintained throughout the study.

Results

A total of 100 ICU patients who received
dexmedetomidine during the study period were
included in the final analysis. For comparison,
records of patients who received other sedative
agents (primarily midazolam and propofol) during
the same period were reviewed as per availability in
case records.

(n = 100)

Non-dexmedetomidine group
(n=50)

Figure 1: Flow diagram showing selection of study participants and allocation into dexmedetomidine and
non-dexmedetomidine groups for analysis.

Baseline Demographic and Clinical
Characteristics: The mean age of the study
population was 56.4 + 14.8 years, with a male
predominance (62%). The most common indications

for ICU admission were sepsis, respiratory failure,
and postoperative monitoring. Comorbidities such
as hypertension and diabetes mellitus were
frequently observed.

Table 1: Baseline Demographic and Clinical Characteristics (n = 100)

Variable Dexmedetomidine group (n=50) | Non-dexmedetomidine group (n=50)
Mean age (years) 55.8+15.2 57.1+14.5

Male sex, n (%) 32 (64%) 30 (60%)

Sepsis, n (%) 18 (36%) 20 (40%)

Respiratory failure, n (%) 14 (28%) 13 (26%)

Postoperative ICU care, n (%) | 10 (20%) 9 (18%)

Other indications, n (%) 8 (16%) 8 (16%)

Diabetes mellitus, n (%) 22 (44%) 20 (40%)

Hypertension, n (%) 24 (48%) 26 (52%)
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Incidence of Delirium: Delirium was documented dexmedetomidine group compared to the non-
in 18 patients (18%) overall. The incidence of dexmedetomidine group.
delirium was  significantly lower in the

Table 2: Incidence of Delirium in Study Groups

Group Patients with delirium, n (%) Patients without delirium, n (%)
Dexmedetomidine (n=50) 6 (12%) 44 (88%)
Non-dexmedetomidine (n=50) 12 (24%) 38 (76%)

A statistically significant reduction in delirium incidence was observed in patients receiving dexmedetomidine (p
<0.05).

Incidence of Delirium in ICU Patients

30

Incidence of Delirium (%)

Dexmedetomidine Non-dexmedetomidine
Sedation Group
Figure 2: Comparison of incidence of delirium between dexmedetomidine and non-dexmedetomidine
groups.

Duration and Severity of Delirium: Among of delirium was shorter in the dexmedetomidine
patients who developed delirium, the mean duration group.

Table 3: Duration of Delirium
Parameter Dexmedetomidine group Non-dexmedetomidine group
Mean duration (days) 1.6+ 0.8 31+1.2

Patients receiving dexmedetomidine demonstrated earlier resolution of delirium symptoms and required fewer
rescue sedative medications.

Duration of Delirium

3.0 -

2.5 -

2.0 -

1.5 4

1.0 A

Duration of Delirium (days)

0.5 -

0.0-

Dexmedetomidine Non-dexmedetomidine
Sedation Group

Figure 3: Mean duration of delirium among patients who developed delirium in both study groups.
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duration of mechanical ventilation and ICU stay
compared to the control group.

Mechanical Ventilation and ICU Stay: Patients
sedated with dexmedetomidine required a shorter

Table 4: ICU Outcomes
QOutcome Dexmedetomidine group Non-dexmedetomidine group
Mechanical ventilation required, n (%) 28 (56%) 31 (62%)
Mean duration of ventilation (days) 32+14 46+2.1
Mean ICU stay (days) 51+£23 6.8+29
Mean ICU Length of Stay
7 o
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Non-dexmedetomidine
Sedation Group

Dexmedetomidine

Figure 4: Comparison of mean ICU length of stay between dexmedetomidine and non-dexmedetomidine
groups.

Use of Additional Sedatives: The requirement for additional sedative agents was lower in the dexmedetomidine
group.

Table 5: Requirement of Additional Sedation
Dexmedetomidine group Non-dexmedetomidine group
14 (28%) 27 (54%)

Parameter
Additional sedatives required, n (%)

hypotension were observed but did not necessitate
discontinuation of therapy in most cases.

Adverse Effects: Dexmedetomidine was generally
well tolerated. Transient bradycardia and

Table 6: Adverse Effects Associated with Dexmedetomidine (n=50)

Adverse effect Number of patients (%)
Bradycardia 6 (12%)

Hypotension 8 (16%)

Need for drug discontinuation 2 (4%)

Discussion

Delirium remains a significant and challenging
complication in critically ill patients, contributing to
adverse short-term and long-term outcomes. The
present retrospective study evaluated the role of
dexmedetomidine in reducing delirium among ICU
patients and demonstrated a lower incidence and
shorter duration of delirium in patients receiving
dexmedetomidine-based sedation compared with
those receiving conventional sedatives. These
findings add to the growing body of evidence

Mishra et al.

supporting the use of dexmedetomidine as a
preferred sedative agent in the ICU setting.

In this study, the overall incidence of delirium was
18%, with a substantially lower occurrence in the
dexmedetomidine group (12%) compared to the
non-dexmedetomidine group (24%). This reduction
aligns with previously published literature
suggesting that dexmedetomidine is associated with
a decreased risk of delirium when compared to
benzodiazepines and other GABAergic sedatives
[12,13]. Benzodiazepines are known to disrupt sleep
architecture and impair cognitive function, thereby
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predisposing ICU patients to delirium. In contrast,
dexmedetomidine induces a sedative state
resembling natural sleep through activation of
endogenous sleep pathways, which may explain its
protective effect against delirium.

The duration of delirium was also significantly
shorter in patients receiving dexmedetomidine.
Patients in the dexmedetomidine group experienced
earlier resolution of delirium symptoms, with a
mean duration of 1.6 days compared to 3.1 days in
the control group. Similar findings have been
reported in randomized controlled trials where
dexmedetomidine was associated not only with a
reduced incidence but also a shorter duration of
delirium [14]. Shorter delirium duration is clinically
important, as prolonged delirium has been linked to
long-term cognitive decline and increased mortality
following ICU discharge [15].

Another important observation in the present study
was the reduced requirement for additional sedative
agents among patients receiving dexmedetomidine.
More than half of the patients in the non-
dexmedetomidine group required supplemental
sedatives, whereas this need was significantly lower
in the dexmedetomidine group. This finding
supports the concept that dexmedetomidine provides
effective and stable sedation, allowing better patient
cooperation and easier neurological assessment.
Reduced exposure to multiple sedatives may further
decrease the risk of delirium and other sedation-
related complications [16].

The study also demonstrated favorable secondary
outcomes in the dexmedetomidine group, including
shorter duration of mechanical ventilation and
reduced ICU length of stay. These findings are
consistent with earlier studies reporting that
dexmedetomidine facilitates earlier extubation and
improves patient—ventilator synchrony due to the
absence of respiratory depression [17]. Shorter ICU
stay has important implications in terms of reduced
healthcare costs, improved ICU bed availability, and
lower risk of hospital-acquired infections.

About safety, dexmedetomidine was generally well
tolerated in the present study. Transient bradycardia
and hypotension were the most observed adverse
effects, consistent with the known pharmacological
profile of alpha-2 agonists [18]. However, these
adverse events were mild in most cases and rarely
required discontinuation of therapy. This supports
the safety of dexmedetomidine when used with
appropriate monitoring in ICU patients.

Despite its strengths, this study has certain
limitations. Being retrospective in nature, it relied on
documentation available in medical records, which
may have led to underreporting of delirium episodes.
The use of standardized delirium assessment tools
may not have been uniform across all patients.
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Additionally, the single-center design and relatively
small sample size limit the generalizability of the
findings. Nevertheless, the study provides valuable
real-world data from a tertiary care center in a
resource-limited setting, reflecting routine ICU
practice rather than controlled trial conditions.

Overall, the findings of this study reinforce existing
evidence that dexmedetomidine is an effective and
safe sedative agent that can reduce the incidence and
duration of ICU delirium. Incorporation of
dexmedetomidine into ICU sedation protocols,
along with routine delirium monitoring and non-
pharmacological preventive strategies, may
significantly improve patient outcomes.

Conclusion

Delirium is a frequent and clinically significant
complication among patients admitted to the
intensive care unit, adversely affecting patient
outcomes and healthcare resource utilization. The
findings of this retrospective study suggest that
dexmedetomidine-based sedation is associated with
a lower incidence and shorter duration of delirium
when compared with conventional sedative agents in
critically ill patients.

Patients receiving dexmedetomidine demonstrated
additional benefits, including reduced requirement
for supplementary sedatives, shorter duration of
mechanical ventilation, and a trend toward
decreased length of ICU stay. These advantages may
be attributed to the unique pharmacological
properties of dexmedetomidine, which provides
cooperative sedation without significant respiratory
depression and preserves sleep architecture.

Dexmedetomidine was generally well tolerated,
with minimal and manageable adverse effects,
reinforcing its safety profile in the ICU setting when
used under appropriate monitoring. Although the
retrospective design and single-center nature of the
study limit the generalizability of the findings, the
results provide valuable real-world evidence
supporting the use of dexmedetomidine in routine
ICU practice.

Incorporation of dexmedetomidine into ICU
sedation protocols, along with standardized delirium
assessment and prevention strategies, may
contribute to improved neurological outcomes and
overall quality of care for critically ill patients.
Future prospective, multicenter, and randomized
studies are recommended to further validate these
findings and establish standardized sedation
guidelines tailored to diverse ICU settings.
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