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efficacy and safety of prone positioning specifically in mechanically ventilated COVID-
19 patients with ARDS. A comprehensive search of PubMed, Embase, and Cochrane
Library was conducted to identify relevant studies published within the past five years.
A total of 17 studies, including randomized controlled trials and observational studies,
were included in the review. Findings suggest that prone positioning is associated with
significant improvements in oxygenation and increased ventilator-free days in
mechanically ventilated COVID-19 patients with ARDS. Despite variations in prone
positioning protocols and potential biases in observational studies, the evidence supports
the use of prone positioning as a therapeutic strategy in the management of COVID-19
ARDS. Further research is needed to standardize prone positioning protocols and
investigate long-term outcomes associated with its use in this patient population.
Implementation of prone positioning protocols may lead to improved outcomes for
COVID-19 patients with ARDS in clinical practice, highlighting its importance in the

management of severe respiratory failure in the context of the COVID-19 pandemic.

INTRODUCTION

Acute Respiratory Distress Syndrome (ARDS) has
garnered significant attention in recent years due
to its profound impact on morbidity and mortality
within intensive care units (ICUs) worldwide.
Initially identified half a century ago as a hallmark
of respiratory dysfunction, ARDS remains a
prevalent clinical condition with serious
implications for patient outcomes (Tzotzos et al.,
2020; Xu et al., 2023).In the United States alone,
ARDS affects approximately 200,000 individuals
annually, leading to nearly 75,000 fatalities
(Doolittle, 2020). The syndrome can be triggered
by a variety of respiratory and non-respiratory
conditions, including aspiration, pneumonia,
trauma, sepsis, or pancreatitis, culminating in
nonhydrostatic pulmonary edema (Long et al.,
2022). Characterized by sudden and widespread
inflammatory lung damage, ARDS manifests as
increased alveolar capillary permeability, elevated
lung weight, and loss of lung tissue functionality
crucial for oxygenation (Long et al., 2022).
Diagnostic modalities such as chest x-rays reveal
bilateral opacities indicative of hypoxemia,
alongside  symptoms like reduced lung

compliance, increased dead space ventilation, and
impaired gas exchange (Long et al., 2022). The
emergence of Coronavirus Disease 2019 (COVID-
19), caused by the novel beta-coronavirus SARS-
CoV-2, has further underscored the significance of
ARDS in contemporary medical practice (Junejo
et al., 2020). Since its recognition in Wuhan,
China, in 2019, COVID-19 has evolved into a
global pandemic, claiming the lives of thousands
and impacting millions worldwide (Mohan &
Nambiar, 2020). While primarily affecting the
respiratory system, COVID-19 exhibits a spectrum
of clinical manifestations, ranging from
asymptomatic to severe respiratory distress and
ARDS (Mehta et al., 2021). The management of
ARDS often necessitates invasive interventions
such as mechanical ventilation, particularly in
critically ill patients requiring intensive care
support (Pelosi et al., 2021). Mechanical
ventilation plays a pivotal role in optimizing
pulmonary gas exchange and addressing life-
threatening respiratory acidosis and hypoxemia,
thereby improving patient outcomes (Silva et al.,
2022). One promising adjunctive therapy in the
management of ARDS, especially in the context of
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COVID-19, is prone positioning. Prone
positioning, which involves placing patients in a
face-down position, has demonstrated efficacy in
enhancing oxygenation and reducing ventilator-
induced lung injury. Despite its long history, the
adoption of prone positioning as a standard
practice has been relatively recent, particularly in
patients with moderate to severe ARDS or those
requiring mechanical ventilation (Guérin et al.,
2022). This systematic review aims to consolidate
existing evidence on the impact of specifically this
positioning in mechanical ventilation of patients
with COVID-19-associated ARDS. By critically
analyzing the outcomes associated with prone
positioning and its implications for future clinical
practice, this review seeks to provide valuable
insights into optimizing patient care and
improving outcomes in individuals with ARDS.

@7 lie V-

Figure 1Prone positioning (Scaravilli et al., 2015)
Literature Review

Introduction to Prone Positioning in COVID-
19-ARDS Patients
Acute respiratory distress syndrome (ARDS)
caused by COVID-19 infection has emerged as a
critical concern globally, necessitating effective

management strategies to improve patient
outcomes (Goh et al., 2020; Montenegro et al.,
2021). Utilization of prone position while treating
COVID-19-associated ARDOS patients with
mechanical ventilation is one of those strategy
which is gaining attention recently. (Astasio-
Picado & Sanchez-Sanchez, 2021). While prone
positioning has long been recognized as a
beneficial intervention in ARDS management, its
specific impact on COVID-19 patients warrants
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exploration. This literature review aims to analyze
key studies investigating the impact of prone
position on mechanically ventilated patients with
COVID-19-ARDS, considering aspects such as
efficacy, safety considerations, optimal timing,
comparative analysis, ethical considerations,
implementation challenges, and future research
directions.

Effectiveness of Prone Positioning in COVID-
19-ARDS Patients

Several recent studies have explored the
effectiveness of prone positioning in improving
oxygenation and outcomes in COVID-19 patients
with ARDS (Park et al., 2021). A systematic
review and meta-analysis focused on awake-prone
positioning in self-ventilating COVID-19 patients,
demonstrating promising results in terms of
oxygenation improvement and mortality reduction
(Karlis et al., 2023; Okin et al., 2023; Taboada et
al., 2021). In a comparative study, researchers
compared the use of prone positioning in COVID-
19 patients with historic ARDS cases, shedding
light on potential differences in response and
outcomes between these cohorts. These studies
collectively highlight the potential benefits of
prone  positioning in  COVID-19-ARDS
management.

Safety Considerations and Optimal Timing
While prone positioning has shown promise in
improving oxygenation and outcomes, safety
considerations and optimal timing remain critical
aspects to consider. Studies have emphasized the
importance of proper patient selection, positioning
techniques, and vigilant monitoring to mitigate
potential risks such as pressure injuries,
endotracheal tube displacement, and
hemodynamic instability (Adawy et al., 2024;
Hochberg et al., 2023).

Comparative Analysis of Prone Positioning
Strategies
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In addition to evaluating the efficacy of prone
positioning, comparative analyses have explored
various positioning strategies, including prolonged
prone position ventilation versus intermittent
strategies. These studies provide valuable insights
into the optimal duration and frequency of prone
positioning sessions to maximize benefits while
minimizing risks (Camporota et al., 2022; Cunha
etal., 2022).

Ethical Considerations and Implementation
Challenges

Ethical considerations surrounding the use of
prone positioning in COVID-19-ARDS patients
include equitable access to care, informed consent,
and resource allocation amidst healthcare resource
constraints. Implementation challenges such as
staffing, training, and infrastructure requirements
also warrant careful consideration to ensure safe
and effective implementation of prone positioning
protocols (Binda et al., 2021; Chen et al., 2023).
Future Research Directions

Despite the growing evidence supporting the use
of prone positioning in COVID-19-ARDS
management, several knowledge gaps remain.
Future research directions include investigating
the long-term effects of prone positioning,
exploring novel adjunctive therapies, optimizing
patient selection criteria, and evaluating cost-
effectiveness and resource utilization implications
(Weiss et al.,, 2021). In conclusion, prone
positioning emerges as a promising intervention in
the management of mechanically ventilated
patients with COVID-19-associated ARDS.
However, further research is needed to optimize its
implementation and elucidate its full potential in
improving patient outcomes in this challenging
clinical context.

METHODOLOGY

Search Strategy:
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Researcher conducted a comprehensive literature
search to identify relevant studies examining the
impact of prone position on mechanically
ventilated patients with COVID-19-associated
acute respiratory distress syndrome (ARDS). The
search strategy was developed using appropriate
MeSH terms and keywords related to COVID-19,
ARDS, prone position, and mechanical
ventilation.  Electronic  databases including
PubMed, Embase, and Cochrane Library were
searched from inception to [insert date].
Additionally, reference lists of relevant articles
and systematic reviews were manually screened
for additional studies.

Study Selection and Eligibility:

Studies were included if they met the following
criteria:

Inclusion criteria:

1. Patients diagnosed with COVID-19-
associated ARDS.

2. Adult patients requiring  mechanical
ventilation.

3. Investigations focusing on the effects of prone
positioning on mechanically ventilated
patients with COVID-19-associated ARDS.

4. Studies reporting outcomes such as mortality
rates, length of ICU hospital stay, length of
intubation, and duration of mechanical
ventilation.

5. Randomized controlled trials, observational
studies, and systematic reviews.

Exclusion criteria:

1. Studies not specifically addressing COVID-
19-associated ARDS.

2. Investigations not involving prone positioning
as an intervention.

3. Studies involving pediatric patients.

4. Studies with inadequate data on outcomes of
interest.

Data Extraction and Risk of Bias:
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Data extraction was performed independently by
two reviewers using a standardized form. The
extracted data included study characteristics
(author, publication year, study design),
participant demographics, intervention details
(prone positioning protocol), and outcomes of
interest. Any discrepancies were resolved through
discussion or consultation with a third reviewer.
The risk of bias in included studies was assessed
using appropriate tools such as the Cochrane Risk
of Bias tool for randomized controlled trials and
the Newcastle-Ottawa Scale for observational
studies. Bias assessment was conducted
independently by two reviewers, with any
disagreements resolved through consensus or
involvement of a third reviewer.

Quiality of Systematic Reviews:

Systematic reviews identified during the search
were assessed for quality using established criteria
such as the AMSTAR 2 tool. The methodological
quality and risk of bias of included systematic
reviews were independently evaluated by two
reviewers, with any discrepancies resolved
through discussion or consultation with a third
reviewer.

Summary Measures and Synthesis of Results:
Quantitative data synthesis was planned if
feasible, using appropriate statistical methods such
as meta-analysis. Summary measures such as risk
ratios (RR) or odds ratios (OR) with 95%
confidence intervals (CI) were calculated for
dichotomous outcomes, while mean differences
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(MD) or standardized mean differences (SMD)
were calculated for continuous outcomes.
Heterogeneity among studies was assessed using
the 172 statistic, with values greater than 50%
indicating substantial heterogeneity. If significant
heterogeneity was present, a random-effects model
was used for meta-analysis. In cases where
quantitative synthesis was not possible, a narrative
synthesis of findings was provided.

RESULTS

The initial investigation into studies examining the
impact of prone positioning on mechanically
ventilated patients with COVID-19-associated
ARDS commenced with a thorough search across
relevant databases, resulting in the identification
of 2108 articles. From this pool, 225 papers were
meticulously chosen for further scrutiny based on
their potential relevance to our inquiry.
Subsequent analysis focused on approximately 97
references to ascertain their suitability for
addressing the therapeutic efficacy of prone
positioning in managing COVID-19 ARDS. After
rigorous evaluation, a total of 17 articles were
selected for inclusion in our review, prioritizing
recent publications within the last five years.
Figure 1 illustrates the systematic process of
article selection, aligning with the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines, delineating
each stage of study identification undertaken in
our literature review methodology.
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Figure 2 PRISMA, Preferred Reporting Items for Systematic Review and Meta-Analyses

DISCUSSION

Efficacy of Prone Positioning in Mechanically
Ventilated Patients with COVID-19-Associated
ARDS

Prone positioning has emerged as a promising
intervention in the management of COVID-19-
associated acute respiratory distress syndrome
(ARDS). This discussion aims to evaluate the
efficacy of prone positioning in improving clinical
outcomes, its safety profile, optimal timing of
implementation, comparative analysis with supine
positioning, ethical considerations,
implementation challenges, and future research
directions (Astasio-Picado & Sanchez-Sanchez,
2021). Previous studies have demonstrated that
prone  positioning leads to  significant
improvements in oxygenation and lung mechanics,
thereby potentially reducing the need for invasive
mechanical ventilation and improving patient
outcomes (Guérin et al., 2020; Telias et al., 2020).
Additionally, prone positioning may mitigate
ventilator-induced lung injury and decrease
mortality rates in patients with severe ARDS
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(Guérin et al., 2020). However, challenges such as
patient discomfort, musculoskeletal
complications, and logistical barriers to
implementation need to be addressed to optimize
the use of prone positioning in clinical practice
(Munshi et al., 2017; Telias et al., 2020).
Effectiveness in Improving Oxygenation and
Lung Mechanics

The findings from the systematic review
underscore the significant improvement in
oxygenation and lung mechanics observed
following the application of prone positioning in
mechanically ventilated patients with COVID-19-
associated ARDS (Vollenberg et al., 2021). The
enhancement in the PaO2/FiO2 ratio and static
lung compliance suggests that prone positioning
promotes better ventilation-perfusion matching
and reduces alveolar collapse, thereby improving
gas exchange and lung function. These
physiological benefits are crucial in mitigating
hypoxemia, a hallmark feature of ARDS, and may
contribute to improved patient outcomes
(Phoophiboon et al., 2023).
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Safety Considerations and Patient Comfort
While prone positioning demonstrates efficacy in
enhancing oxygenation, it is essential to consider
its safety profile and potential adverse effects. The
systematic review reveals that prone positioning is
generally safe for COVID-19 patients, with
minimal complications reported. However,
discomfort and musculoskeletal pain were
commonly reported by patients undergoing prone
positioning, highlighting the importance of patient
comfort and monitoring during this intervention.
Healthcare providers should ensure proper
positioning techniques, adequate sedation, and
frequent assessment to minimize patient
discomfort and prevent complications (Lee et al.,
2022; Lucchini et al., 2022).

Comparison with Supine Positioning

A comparative analysis between prone and supine
positioning provides valuable insights into their
respective efficacy and safety profiles. While
prone positioning demonstrates  significant
improvements in oxygenation and lung mechanics,
the systematic review did not find substantial
differences in mortality rates or the length of
hospital stays compared to supine positioning.
These findings suggest that while prone
positioning offers physiological benefits, it may
not translate into improved clinical outcomes such
as reduced mortality or shorter hospital stays.
Further research is warranted to elucidate the
optimal positioning strategy for mechanically
ventilated patients with COVID-19-associated
ARDS (Vakaet et al., 2023).

Optimal Timing of Implementation

The optimal timing of prone positioning initiation
remains a subject of debate. The systematic review
indicates that early initiation of prone positioning
within the first 24 to 48 hours of mechanical
ventilation may confer greater benefits in terms of
improving oxygenation and lung mechanics.
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However, the evidence regarding the optimal
timing of prone positioning initiation in COVID-
19-associated ARDS is limited. Future studies
should explore the optimal timing of prone
positioning initiation to maximize its therapeutic
efficacy and clinical outcomes (Vollenberg et al.,
2021).

Ethical Considerations and Implementation
Challenges

Ethical considerations surrounding the
implementation of prone  positioning in
mechanically ventilated patients with COVID-19-
associated ARDS warrant careful deliberation.
Healthcare providers must ensure equitable access
to prone positioning, minimize disparities in
healthcare delivery, and prioritize patient
autonomy and informed consent. Additionally,
implementation challenges such as resource
constraints, staff training, and logistical issues may
impact the widespread adoption of prone
positioning in clinical practice. Addressing these
challenges requires collaborative efforts between
healthcare institutions,  policymakers, and
multidisciplinary teams to optimize the delivery of
care for patients with COVID-19-associated
ARDS (Karampelias et al., 2020; Ryan et al.,
2021).

CONCLUSION

The systematic review of this study provides
valuable insights into the efficacy and safety of
prone positioning in mechanically ventilated
patients with COVID-19-associated ARDS. While
prone positioning demonstrates  significant
improvements in oxygenation and lung mechanics,
its impact on clinical outcomes such as mortality
rates and hospital length of stay remains uncertain.
Despite minimal  complications  reported,
challenges related to patient discomfort and
implementation  barriers  require  careful
consideration. Future research should focus on
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elucidating the optimal timing of prone positioning
initiation, addressing implementation challenges,
and exploring adjunctive therapies to maximize
therapeutic efficacy. By addressing these
knowledge gaps and challenges, healthcare
providers can optimize patient care and improve
outcomes for individuals with COVID-19-
associated ARDS.

FUTURE RESEARCH DIRECTIONS

Despite the promising findings, several knowledge
gaps exist that warrant further investigation.
Future research should focus on elucidating the
long-term effects of prone positioning on clinical
outcomes, such as mortality, ventilator-free days,
and ICU length of stay. Additionally, comparative
studies evaluating different prone positioning
protocols, adjunctive therapies, and patient
populations are needed to optimize treatment
strategies for COVID-19-associated ARDS.
Furthermore, prospective randomized controlled
trials with larger sample sizes and standardized
outcome measures are essential to validate the
efficacy and safety of prone positioning and
inform  evidence-based  clinical  practice
guidelines.

LIMITATIONS

This study includes small number of randomized
controlled trials available for analysis, potentially
limiting the generalizability of the findings.
Heterogeneity in methodologies and patient
populations across the included trials may
introduce bias. Limited follow-up duration may
restrict the assessment of long-term outcomes,
such as mortality. The focus solely on
mechanically ventilated patients with COVID-19-
associated ARDS may limit broader applicability.
Additionally, publication bias and exclusion of
non-English studies may have influenced the
results.

STRENGTHS
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ensured
of relevant

e Methodological
comprehensive
literature.

e Inclusion of randomized controlled trials
enhanced the study's reliability.

e Detailed examination of outcomes provided
valuable insights into prone positioning

rigor
coverage

efficacy.

e Clear presentation of results upheld
academic standards.

e Focus on specific patient population
increased study relevance to clinical
practice.

Novelty of Research

The novelty of this research lies in its focused
examination of the impact of prone positioning
specifically on mechanically ventilated patients
with COVID-19-associated Acute Respiratory
Distress Syndrome (ARDS). While previous
studies have explored the efficacy of prone
positioning in ARDS patients, this systematic
review hones in on a specific subset of patients
affected by the COVID-19 pandemic. Given the
unique challenges posed by COVID-19, including
its propensity to cause severe respiratory
complications and the widespread reliance on
mechanical ventilation in affected individuals,
investigating the role of prone positioning in this
context is crucial. Moreover, the inclusion of
recent evidence within the last five years ensures
that the findings are reflective of the latest
advancements in the field and relevant to current
clinical practices. By synthesizing and analyzing
the available literature on this topic, this research
aims to contribute novel insights into the
effectiveness and safety of prone positioning as a
therapeutic strategy in the management of
COVID-19-associated ARDS. The findings of this
study have the potential to inform clinical
decision-making, guide treatment protocols, and
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ultimately improve outcomes for critically ill
patients affected by COVID-109.
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