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Abstrak

Sedasi merupakan komponen penting dalam tata laksana pasien unit perawatan intensif (ICU) yang menjalani
ventilasi mekanik, namun sedasi berlebihan dapat berdampak negatif terhadap luaran klinis. Tinjauan sistematis
ini bertujuan mengevaluasi hubungan antara kedalaman sedasi dan luaran klinis pada pasien dewasa di ICU.
Pencarian literatur dilakukan sesuai pedoman PRISMA 2020 melalui PubMed, Scopus, Web of Science, dan
Google Scholar. Studi yang dipublikasikan antara tahun 2010 dan 2023 dan yang menilai kedalaman sedasi
menggunakan instrumen tervalidasi pada pasien dewasa dengan ventilasi mekanik diikutsertakan. Sebanyak 12
studi yang melibatkan lebih dari 7.000 pasien memenuhi kriteria inklusi. Sebagian besar studi menunjukkan bahwa
sedasi dalam, terutama selama 48 jam pertama perawatan ICU, berhubungan dengan peningkatan mortalitas, durasi
ventilasi mekanik yang lebih lama, peningkatan kejadian delirium, serta luaran kognitif dan fungsional jangka
panjang yang lebih buruk. Sebaliknya, strategi sedasi ringan yang disertai pemantauan rutin, penghentian sedasi
berkala, dan analgesia multimodal berhubungan dengan penurunan risiko delirium, durasi ventilasi yang lebih
singkat, serta pemulihan yang lebih baik. Bukti yang tersedia menunjukkan bahwa kedalaman sedasi berperan
penting dalam menentukan luaran pasien ICU. Strategi sedasi ringan perlu dipertimbangkan sesuai kondisi klinis
pasien, sementara penelitian lebih lanjut diperlukan untuk mengevaluasi pemulihan jangka panjang dan
mengembangkan pendekatan sedasi yang lebih individual.

Kata kunci: Delirium; kedalaman sedasi; mortalitas; pemulihan pasien; unit perawatan intensif; ventilasi
mekanik

Abstract

Sedation is an essential component of intensive care unit (ICU) management; however, excessive sedation may
adversely affect clinical outcomes. This systematic review evaluated the association between sedation depth and
clinical outcomes in adult ICU patients receiving mechanical ventilation. A literature search was conducted
according to PRISMA 2020 guidelines using PubMed, Scopus, Web of Science, and Google Scholar. Studies
published between 2010 and 2023 assessing sedation depth with validated instruments in mechanically ventilated
adults were included. Twelve studies involving more than 7,000 patients met the inclusion criteria. Most studies
reported that deep sedation, particularly during the first 48 hours of ICU admission, was associated with higher
mortality, prolonged mechanical ventilation, increased delirium incidence, and poorer long-term cognitive and
functional outcomes. In contrast, light sedation strategies combined with regular assessment, sedation interruption,
and multimodal analgesia were associated with reduced delirium risk, shorter ventilation duration, and improved
recovery. Current evidence suggests that sedation depth significantly influences outcomes in critically ill patients.
Light sedation should be considered whenever clinically appropriate, while further studies are needed to evaluate
long-term recovery and develop individualized sedation approaches.
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Introduction

Sedation is a key component in the management of critically ill adults receiving
mechanical ventilation, aiming to ensure patient comfort, ventilator synchrony, and
physiological stability (1,2). Historically, deep sedation has been the dominant practice,
particularly in the early hours of mechanical ventilation, driven by a clinical preference for
immobility and stress reduction (3,4). However, increasing evidence indicates that prolonged
deep sedation may contribute to adverse physiological and neuropsychiatric effects, affecting
both short- and long-term outcomes (5,6). Consequently, sedation practices have shifted toward
lighter, protocol-driven approaches emphasizing patient-centered care, continuous monitoring,
and early mobilization (2,7).

Over the past decade, numerous systematic reviews and meta-analyses have reported
associations between sedation depth and important clinical outcomes. Early deep sedation has
been associated with increased mortality, delayed extubation, and prolonged ICU stay (8-10).
In contrast, light or goal-directed sedation protocols have been linked to faster liberation from
mechanical ventilation and improved survival (11-13). Nevertheless, variations in study
findings suggest that outcomes may also be influenced by patient characteristics, sedative
selection, disease severity, and sedation management strategies (14,15).

ICU-associated delirium is one of the most significant complications related to deep
sedation and prolonged coma (10,16,17). Delirium has been proven to significantly worsen
long-term cognitive performance and elevate the risk of post—intensive care syndrome,
affecting mental health, functional independence, and societal reintegration after discharge
(18,19). As a result, sedation depth is increasingly recognized as a modifiable factor influencing
neurological outcomes in critically ill patients (2,4). Therefore, a paradigm shift toward
delirium-preventive sedation has become an essential component of modern critical care
strategies.

Current sedation guidelines emphasize individualized care, nurse-led protocols, and
sedation adjustment using validated assessment tools such as the Richmond Agitation-Sedation
Scale (RASS) (7,13). Strategies including daily sedation interruption, multimodal analgesia,
and early cognitive stimulation have shown potential to reduce sedative exposure and
complications related to oversedation (11,14). Furthermore, sedation practices must be adapted
to local healthcare resources, particularly in low- and middle-income settings where staffing
and monitoring capabilities may vary (15,19). This highlights the need for evidence-based

sedation approaches that are applicable across different ICU environments.
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Despite a strong body of research, gaps continue to exist regarding the interactions
between sedation depth, pharmacologic choices, and long-term functional recovery in ICU
survivors. Variability in sedation implementation and outcome measurements remains a
significant limitation to forming unified clinical algorithms (9,14). In addition, emerging
pharmacological advances, patient safety initiatives, and survivorship-focused care models
require continuous evaluation of existing evidence (4,6,8). Therefore, this systematic review
aimed to synthesize contemporary evidence regarding the association between sedation depth
and clinical outcomes among mechanically ventilated ICU patients to support evidence-based

sedation practices and optimize patient recovery.

Methods
Research Design

This study employed a Systematic Literature Review (SLR) following the PRISMA
2020 (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to
ensure methodological rigor and transparency. The review synthesized current evidence
comparing deep and light sedation and their effects on clinical outcomes among mechanically
ventilated Intensive Care Unit (ICU) patients. The review process consisted of four stages:
identification, screening, eligibility, and inclusion. Studies published between 2010 and 2023
were included to reflect contemporary ICU sedation practices. Primary outcomes of interest
were mortality, duration of mechanical ventilation, ICU length of stay, delirium incidence, and
long-term recovery.
Data Sources, Search Strategy, and Inclusion Criteria

A systematic search was conducted in PubMed, Scopus, Web of Science, and Google

99 ¢c

Scholar using the keywords “deep sedation,” “light sedation,” “mechanical ventilation,” “ICU

99 ¢¢

outcomes,” “sedation depth,” and “delirium,” combined with Boolean operators. Eligibility
criteria were based on the PICOS framework. The population consisted of adult mechanically
ventilated ICU patients. Deep sedation served as the intervention and light or protocol-based
sedation as the comparator. Outcomes included mortality, duration of mechanical ventilation,
ventilator-free days, ICU length of stay, delirium incidence, and long-term recovery. Eligible
studies were original research articles assessing sedation depth using validated instruments.
Reviews, editorials, conference abstracts, case reports, pediatric studies, and studies without

relevant outcomes were excluded.
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PRISMA Flow Diagram

The study selection process followed PRISMA 2020 guidelines. A total of 98 records
were identified from PubMed, Scopus, Web of Science, and Google Scholar. After duplicate
removal, titles and abstracts were screened, and irrelevant studies were excluded. Subsequently,
44 full-text articles were assessed for eligibility. Studies were excluded due to population
mismatch, lack of direct comparison between sedation levels, or insufficient outcome data.
Ultimately, 12 studies met all inclusion criteria and were included in the final synthesis. The

study selection process is presented in Figure 1.
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Figure 1. Prisma 2020 Flow Diagram of Study Selection
Thematic Analysis Procedure

A thematic analysis was conducted to synthesize findings across the included studies.
Data on study characteristics, sedation strategies, and clinical outcomes were extracted and
categorized into five themes: (a) mortality, (b) duration of mechanical ventilation, (c) ICU
length of stay, (d) delirium and neurological complications, and (e) long-term recovery. The
themes were compared and refined to identify consistent patterns regarding the impact of

sedation depth on patient outcomes.
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Research Results

A total of 12 studies met the inclusion criteria and were included in the final synthesis.
The studies consisted primarily of multicenter observational cohorts and clinical evaluations
conducted across North America, South America, Europe, and Asia. Collectively, the included
studies involved more than 7,000 mechanically ventilated adult ICU patients. Sedation depth
was commonly assessed using validated instruments, particularly the Richmond Agitation—
Sedation Scale (RASS) and Glasgow Coma Scale (GCS), allowing comparison between deep
and light sedation strategies. The studies evaluated key clinical outcomes, including mortality,
duration of mechanical ventilation, ICU length of stay, delirium incidence, and long-term
cognitive or functional recovery. Overall, deep sedation was consistently associated with less
favorable outcomes, including higher mortality, prolonged mechanical ventilation, longer ICU
stay, and increased risk of delirium. In contrast, light or protocol-guided sedation was generally
associated with improved recovery outcomes. The characteristics and principal findings of the

included studies are summarized in Table 1.

Table 1. Summary of the 12 Included Studies on Sedation Depth and Patient Outcomes
in Mechanically Ventilated ICU Patients

No. Author (Year) Country Study Design Sample/Population Key Findings

Light or non-sedation with adequate

Clinical data analgesia was associated with

" synthesis and Critically ill ICU . .
Gitti et al. . . S . . improved outcomes. Deep sedation
Al International comparative patients; SPICE III trial . . .
(2022) . - increased mortality, delirium,
evaluation of (n=3,904) duration of mechanical Tati
sedation strategies uration of mechanical ventilation,
and ICU length of stay.
Optimized sedation and pain
Clinical evaluation ICU patients requirineg 23S€ssment improved outcomes.
A2 Payen (2010) Sweden  of tailored sedation P quirng Deep sedation was associated with
tailored sedation g i
protocols prolonged ventilation, delirium, and

impaired long-term quality of life.
Persistent suboptimal sedation was

Prospective . e .
Hyun et al. multicentre Mechanically ventilated associated with higher mortality,
A3 South Korea s . _ longer ICU stay, delayed
(2023) longitudinal ICU patients (n=631) .
. extubation, and poorer recovery
observational study
outcomes.
Light sedation supported improved
Devlin & Multicenter clinical outcomes. Deeper sedation
A4 Pandharipande USA secondary clinical ICU adults (n=703) increased mortality risk, delayed
(2018) analysis extubation, delirium, and long-term
cognitive decline.
Early deep sedation significantly
. Mechanically ventilated worsened outcomes, including
Stephens et al. Retrospective dual- . .
AS (2022) USA center cohort study COVID-19 adults  increased mortality, fewer

(n=391) ventilator-free days, and higher
complication rates.
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No. Author (Year) Country Study Design Sample/Population Key Findings
Sedation minimization improved
. .. . .. . outcomes. Light sedation reduced
DeBiasi et al. Clinical evaluation Critically ill ICU N .
A6 USA . . : ventilation duration and ICU stay,
(2015) of sedation practices patients L
whereas deep sedation increased
PTSD and ICU-acquired weakness.
Deep sedation and benzodiazepine
Aragén et al. Prospectlve Mechanically ventilated use were asso‘01‘ated with .1r‘1creased
A7 (2019) Peru multicenter adults (n=1,657) mortality, delirium, cognitive
observational cohort 4 ’ impairment, fewer ventilator-free
days, and poorer recovery.
Early deep sedation independently
Shehabi et al. . Mult} centre Ventilated medical- predlcted dela}{ed extubation,
A8 (2013) Malaysia  longitudinal cohort surgical adults (n=259) increased hospital and 180-day
study e U mortality, and poorer long-term
survival.
Multicentre Deep sedation, delayed extubation,
A9 Mohd Shahnaz Malavsia Fospective cohort Ventilated adults >24 and increased mortality. Sedation-
etal. (2013) Y prosp stud hours (n=259) related risks were associated with a
Y 180-day mortality rate of 46.4%.
Deep sedation was independently
Tanaka et al. . P'rospectwe Ventilated ICU adults associated Wlth. hlgher mo.rt.ahty,
Al0 (2014) Brazil multicenter cohort (n=322) prolonged ventilation, delirium,
study tracheostomy, and impaired
recovery.
Clinical evaluation nght sedation and benzodiazepine
Chen & Lim of protocol-based avoidance were recommended.
All USA p . Elderly ICU patients Deep sedation increased mortality,
(2015) sedation o .
S prolonged ventilation, delirium, and
optimization e .
long-term cognitive impairment.
Early deep sedation worsened
Lee & Mehta . Observatlonal Sedated and ventilated §urv1va1, P rolp pged' IC.U stay,
Al2 (2014) Brazil multicenter cohort adults (n=322) increased delirium incidence, and
study U contributed to long-term functional

decline.

Study Characteristics

Distribution of Studies by Publication Year

The included studies were published between 2010 and 2023, reflecting increasing
research interest in the impact of sedation depth on outcomes among mechanically ventilated
ICU patients. Research published after 2013 increasingly emphasized light sedation strategies,
delirium prevention, and recovery-oriented critical care practices, while more recent studies
have expanded their focus to long-term patient outcomes beyond ICU survival.
Distribution of Studies by Country/Region

The included studies were conducted across Asia, Europe, North America, South
America, and multinational ICU settings. The United States contributed the largest number of
studies, followed by Brazil and Malaysia, while additional evidence originated from South

Korea, Peru, Sweden, and international multicenter cohorts. Despite differences in healthcare
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systems and ICU practices, the findings were generally consistent regarding the adverse effects
associated with deep sedation and the benefits of lighter sedation approaches.
Distribution of Studies by Study Design

Most included studies employed prospective or multicenter observational cohort
designs, while others used retrospective cohort analyses, clinical evaluations, and secondary
analyses of large ICU datasets. The predominance of observational designs reflects the practical
and ethical challenges of conducting randomized studies involving different levels of sedation
exposure in critically ill patients. Nevertheless, findings across various study designs
demonstrated similar trends regarding the association between sedation depth and patient
outcomes.
Distribution of Studies by Clinical Outcome Categories

Mortality was evaluated in all included studies and represented the most frequently
reported outcome. Other commonly assessed outcomes included duration of mechanical
ventilation, ventilator-free days, ICU and hospital length of stay, delirium incidence, and long-
term cognitive or functional recovery. More recent studies increasingly examined long-term
recovery outcomes, highlighting the growing recognition that ICU survivorship extends beyond
hospital discharge and includes psychological, cognitive, and physical recovery.
Distribution of Studies by Sample Type

Most studies involved mechanically ventilated adult ICU patients from medical,
surgical, or mixed critical care settings. Several studies focused on specific patient populations,
including elderly patients, patients with COVID-19, and heterogeneous multinational ICU
cohorts. This diversity of study populations supports the broad applicability of the findings
while emphasizing the need for individualized sedation management based on patient
characteristics and clinical conditions.
Overall Evidence Synthesis

Despite differences in study design, patient populations, and healthcare settings, a
consistent pattern emerged across the included studies. Deep sedation, particularly during the
early phase of mechanical ventilation, was generally associated with higher mortality,
prolonged mechanical ventilation, longer ICU stay, increased risk of delirium, and poorer long-
term recovery. In contrast, light or protocol-guided sedation strategies were commonly
associated with improved neurological responsiveness, reduced complications, shorter

ventilation duration, and more favorable recovery trajectories. These findings support current
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critical care recommendations advocating individualized sedation management, regular

sedation assessment, and avoidance of unnecessary deep sedation whenever clinically feasible.

Sedation Depth and Primary Clinical Outcomes

Sedation depth plays an important role in determining outcomes among mechanically

ventilated ICU patients. Deep sedation was generally associated with higher mortality,

prolonged ventilation, longer ICU stay, and delayed recovery, whereas light sedation was

associated with more favorable outcomes. A summary of the primary clinical outcomes is

presented in Table 2.

Table 2. Detailed Summary of Primary Clinical Outcomes Based on Sedation Depth

(Deep vs Light Sedation)

Outcome Deep Sedation Effect Size & Clinical Mechanism Impact
Domain Findings Significance Direction
Mortality Consistent 1 mortality HR 13.62 (suboptimal Respiratory Strongly

across 12 studies; sedation) & HR 1.11 early  suppression, Harmful

especially harmful if deep sedation; OR 2.36— hemodynamic

applied within the first 5.42 (p<0.001); long-term instability, prolonged

48h HR 1.09 (180-day exposure to ICU

mortality) hazards

Mechanical 1 ventilator duration; Deep sedation — —7.27 Impaired respiratory Harmful
Ventilation | ventilator-free days; ~ VFD, higher reintubation  drive, delayed
Duration delayed eXTubation rate; tracheostomy 1 to mobilization, and

HR <1.0 38.9% muscle weakness
ICU Length of  Longer LOS and | +4-7 days longer stays in ~ More complications — Harmful
Stay (LOS) ICU-free days deep sedation cohorts; sepsis, delirium,

significant p<0.05 immobilization

Weaning | probability of Extubation HR 0.23-0.72  Sedation trajectory Strongly
Success successful liberation vs optimal sedation determines weaning Harmful
Probability outcome
Physiologic & Hemodynamic High cumulative GABAergic Very Risky
Neurologic depression; agitation benzodiazepine dose — 1  suppression —
Stability cycles from mortality 41% (OR 1.41) delirium risk & brain

oversedation rebound dysfunction
Analgesia Poor pain reporting; Requires higher Masking patient Unfavorable
Response & risk of awareness monitoring demand distress — late
Comfort during paralysis recognition of

deterioration

Overall Worse clinical course: ~ Significant evidence Deep sedation as a Clear Net
Outcome 1 death, prolonged across diverse ICU modifiable risk factor =~ Harm
Balance ventilation & ICU systems

stay
Comparison: | Mortality; | LOS; 1t Directionally consistent Patient engagement Strongly
Light Sedation  VFD,; faster protective effect supports physiologic Protective

extubation; better recovery

comfort

The included studies consistently suggest that deep sedation is associated with poorer

clinical outcomes in mechanically ventilated ICU patients, whereas light or protocol-guided

sedation is generally associated with improved recovery outcomes. Early deep sedation,
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particularly during the first 48 hours of ICU admission, was frequently linked to prolonged
mechanical ventilation, delayed extubation, longer ICU stay, and increased mortality.

Prolonged ventilator dependence associated with deep sedation may contribute to
secondary complications, including infection, ICU-acquired weakness, and delayed recovery.
In contrast, light sedation strategies may facilitate earlier mobilization, improved patient
interaction, and greater participation in rehabilitation activities.

In addition to sedation depth, sedative selection may influence patient outcomes. Several
studies reported unfavorable outcomes associated with benzodiazepine-based sedation, while
protocol-guided and non-benzodiazepine approaches were generally associated with more
favorable recovery profiles. Overall, the findings indicate that sedation depth represents an
important modifiable factor in the management of mechanically ventilated ICU patients.
Sedation-Related Adverse Outcomes

Excessive sedation depth during ICU care introduces a cascade of neuropsychiatric
complications that affect both short-term stability and long-term brain function. In addition to
increasing risks during critical illness, oversedation drives the development of delirium, impairs
awakening trajectories, and contributes to prolonged cognitive disabilities. The following
analyses summarize two primary adverse outcome domains associated with deep sedation:
delirium incidence and neurological/cognitive recovery patterns.

1. Delirium Incidence

Delirium is the most prevalent acute neurological complication associated with deep
sedation. It results from neurotransmitter imbalance, sleep—wake disruption, reduced neural
stimulation, and prolonged benzodiazepine exposure. Across the included studies, delirium was
measured using validated screening tools such as the CAM-ICU and the ICDSC, allowing for
consistent comparison. Light or targeted sedation demonstrated protective effects against

delirium expression.

Table 3. Delirium Outcomes Based on Sedation Depth

Sedation Comparison Impact on Tools Used  Mechanistic Rationale Direction
Delirium

Deep/early deep Markedly 1 CAM-ICU/ Excess GABAergic depression, Harmful

sedation vs light delirium incidence ~ ICDSC immobility, impaired arousal

sedation

Continuous deep 1 persistent CAM-ICU Sleep fragmentation & Harmful

sedation vs daily delirium prolonged encephalopathy

awakening
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Light sedation protocol | delirium CAM-ICU Preserved consciousness & Protective
vs standard care prevalence & routine orientation
severity

Deep sedation was consistently associated with a higher incidence of delirium among
critically ill patients, particularly when prolonged or benzodiazepine-based sedation strategies
were used. Delirium was frequently linked to adverse outcomes, including prolonged ICU stay,
impaired cognitive recovery, and increased mortality risk. In contrast, light or protocol-guided
sedation was generally associated with a lower incidence of delirium and better neurological
responsiveness. These findings support the use of routine delirium monitoring and structured
sedation protocols to minimize neuropsychiatric complications in mechanically ventilated ICU
patients.

2. Neurological and Cognitive Recovery

Neurological and cognitive recovery represents an important component of post-ICU
outcomes. Several included studies reported that deeper levels of sedation were associated with
delayed awakening, impaired cognitive performance, psychological distress, and reduced
functional independence during follow-up. In contrast, lighter sedation strategies were
generally associated with improved patient engagement, earlier mobilization, and more
favorable recovery trajectories.

Table 4. Neurological and Cognitive Recovery Outcomes

Recovery Domain Effect of Deep Follow-Up Functional Direction
Sedation Measures

Short-term brain recovery Slowed awakening, ICU stay GCS, mental status ~ Harmful
confusion check

Long-term cognition Memory disturbance &  90-180 days MoCA, MMSE Strongly
executive dysfunction Harmful

Emotional/psychological 1 PTSD-like symptoms ~ Post-ICU Stress & anxiety Harmful

health scales

Independence (ADLs) Reduced ability to Upto6 ADL/mobility Harmful
regain normal life roles  months scores

Light sedation comparison Better engagement & Consistent Patient interaction Protective
learning retention direction abilities

The included studies suggest that deep sedation may be associated with delayed
neurological recovery, cognitive impairment, and reduced functional independence after critical
illness. These effects may persist beyond ICU discharge and negatively influence quality of life
and daily functioning. Conversely, lighter sedation strategies were generally associated with
better cognitive recovery and improved participation in rehabilitation activities. These findings
highlight the importance of balancing patient comfort and safety with the potential long-term

consequences of excessive sedation.
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3. Long-Term Patient Recovery and Quality of Life (Revised and Expanded)
Long-term recovery following critical illness extends beyond survival and includes
cognitive, psychological, physical, and social functioning. Several studies evaluated post-ICU
outcomes and reported associations between sedation depth and subsequent recovery
trajectories. Patients exposed to prolonged deep sedation were more likely to experience
persistent impairments affecting daily activities and overall quality of life, whereas lighter

sedation approaches were generally associated with more favorable long-term outcomes.

Table 5. Detailed Long-Term Recovery and Quality of Life Outcomes Based on Sedation

Depth
Long-Term Deep Sedation Effect  Follow-Up Key Indicators Evidence
Recovery Duration Reported Direction
Domain (Supporting Article
Codes)

PICS burden 1 Long-term cognitive ~ 3—6 months (A3, Delirium history, Harmful

+ emotional A7, A9, A12) persistent confusion,

impairment anxiety symptoms
Physical Persistent weakness, ICU discharge—6 ICU-acquired weakness, =~ Harmful
function mobility delays months (A6, All, delayed ambulation,
recovery Al2) physiotherapy

progression

Quality of Life | Physical & mental 90-180 days (A4, SF-36, EQ-5D, Unfavorable
(QoL) health domains A8, Al12) emotional burden scores
Social/work Reduced the likelihood ~ Variable follow-up Occupational status, Harmful
reintegration of returning to work or (A7, A8) ADL dependency levels

ADL independence
Protective effect  Faster recovery, Consistent across Improved mental and Protective

of light sedation

preserved cognition

outcomes (Al, AS,

functional health

A7, A12)

The available evidence indicates that deep sedation may be associated with poorer long-
term outcomes, including cognitive impairment, physical disability, reduced quality of life, and
difficulties in regaining independence after ICU discharge. These findings are consistent with
the concept of Post-Intensive Care Syndrome (PICS), which encompasses persistent cognitive,
psychological, and physical impairments among ICU survivors. In contrast, light or protocol-
guided sedation strategies were generally associated with improved functional recovery and
better overall quality of life. Therefore, sedation management should consider not only short-

term clinical stability but also long-term patient-centered recovery outcomes.

Discussion
This systematic review demonstrates that sedation depth is an important determinant of
outcomes among mechanically ventilated ICU patients. Across the included studies, deep or

prolonged sedation, particularly during the first 48 hours of ventilation, was consistently

Page 83-97



AVERROUS: Jurnal Kedokteran dan Kesehatan Malikussaleh Vol. 12 No.1 Mei 2026

associated with higher mortality, prolonged mechanical ventilation, delayed neurological
recovery, and longer ICU stay (20-23). Current evidence supports the transition toward light
sedation strategies, as deeper sedation has been associated with increased exposure to ICU-
related complications and poorer clinical outcomes (18).

Mechanical ventilation outcomes showed similar patterns. Deep sedation was associated
with delayed ventilator liberation, prolonged ventilatory support, and increased rates of
reintubation and tracheostomy (23,24). In contrast, light sedation facilitated spontaneous
breathing and supported successful weaning pathways (25). Sedation monitoring and daily
awakening protocols were also associated with reduced ventilation duration and lower sedative
exposure (26). Although a Cochrane review reported mixed findings, likely due to
heterogeneity in sedation practices, more recent cohort studies consistently favor lighter
sedation approaches. (27).

Another critical finding involves delirium and neurological injury. Deep sedation
contributed significantly to ICU-associated delirium and persistent neuropsychiatric
impairment, driven partly by benzodiazepine overuse and prolonged coma states (28). Several
studies reported strong associations between early deep sedation and severe delirium
trajectories that extended to long-term cognitive decline (26,29). These findings support the use
of validated monitoring tools such as CAM-ICU and structured mobilization strategies to
reduce neuropsychiatric complications in critically ill patients (18,30).

Long-term recovery outcomes further support the benefits of light sedation. Persistent
physical disability, psychological distress, and reduced functional independence were more
frequently reported among patients exposed to deep sedation (21,22). These sequelae contribute
to Post-Intensive Care Syndrome (PICS), which imposes substantial burdens on patients,
caregivers, and healthcare systems (20,29). By facilitating cognitive responsiveness and early
rehabilitation, light sedation may support improved long-term recovery and quality of life
(25,28).

Overall, the findings indicate a continued shift from deep sedation toward patient-
centered, light sedation strategies in modern critical care. Evidence from diverse patient
populations, including those with COVID-19, suggests that excessive sedation is generally
associated with less favorable outcomes (24). Therefore, sedation management should
emphasize individualized care, routine sedation assessment, non-benzodiazepine sedatives
when appropriate, daily awakening practices, and regular neurological monitoring to optimize

patient recovery (18,30).
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Limitation

This review has several limitations. Most included studies were observational in design,
limiting causal interpretation. Considerable heterogeneity existed in patient populations,
sedation protocols, outcome measurements, and follow-up duration. In addition, a formal risk-
of-bias assessment was not performed. Therefore, the findings should be interpreted with

appropriate caution.

Conclusions and Suggestions

This systematic review indicates that sedation depth is an important modifiable factor
influencing outcomes in mechanically ventilated ICU patients. The available evidence
consistently suggests that deep sedation is associated with less favorable outcomes, including
higher mortality, prolonged mechanical ventilation, longer ICU stay, and an increased risk of
delirium. In contrast, light sedation strategies are generally associated with improved clinical
outcomes and recovery trajectories. These findings support the use of light, goal-directed
sedation as an important component of contemporary ICU practice.

ICU teams should implement standardized sedation protocols, regular sedation
assessment, and individualized titration to maintain the lightest effective level of sedation
whenever clinically appropriate. Future research should focus on long-term neurocognitive
outcomes, formal evaluation of sedation-related recovery trajectories, and the development of

personalized sedation approaches for specific patient populations.
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