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ABSTRACT 

 

Introduction: acute respiratory distress syndrome is a severe condition affecting patients in 

intensive care units, with high mortality rates that underscore its clinical relevance.  

Objective: to analyze recent scientific evidence on the most effective therapeutic interventions 

in the management of acute respiratory distress syndrome in critically ill adults.  

Methods: a systematic review of the scientific literature was conducted across multiple 

databases. The search was performed using an algorithm with keywords and Boolean operators, 

allowing the identification of relevant sources. The selected studies were critically analyzed 

considering timeliness, methodological quality, and thematic relevance, and were integrated into 

the final synthesis of the review.  

Development: protective ventilation with low tidal volumes and reduced plateau pressure 

decreases mortality and pulmonary complications. Prone positioning improves oxygenation and 

reduces mortality in severe cases. Early use of neuromuscular blockers enhances oxygenation 

and reduces ventilatory failure rates. Extracorporeal membrane oxygenation proves effective in 

refractory patients, although associated with risks. Corticosteroids such as dexamethasone have 

demonstrated clinical benefits, while techniques such as high-frequency oscillatory ventilation 

and inhaled nitric oxide show inconsistent results. Non-invasive ventilation may be useful in mild 

to moderate cases, but not in severe ones.  

Conclusions: a comprehensive approach combining protective ventilation, prone positioning, 

and extracorporeal membrane oxygenation in selected cases constitutes the most effective 

strategy to improve survival and reduce complications in these patients. 
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INTRODUCTION 

 

Acute respiratory distress syndrome (ARDS) is characterized by widespread inflammation of the 

lungs and marked changes in ventilation, leading to severe hypoxemia and respiratory failure, 

indicating a serious condition in intensive care.(1,2) First described in 1967, ARDS remains a major 

cause of morbidity and mortality in hospitalized patientsin intensive care units (ICUs) 

worldwide.(3) 

 

Despite advances in our understanding of ARDS pathophysiology and various treatment 

strategies, the mortality rate associated with ARDS remains high, ranging from 30-50 %, 

depending on the severity of the illness and the tolerance.(4) The treatment of ARDS is complex 

and multifaceted and involves a variety of interventions, from mechanical therapy to medical 

treatments and in vitro techniques.(5) Lung protection through low tidal volume and adequate 

levels of positive end-expiratory pressure (PEEP) has become a mainstay of treatment and has 

been shown to significantly reduce morbidity.(6,7) 

 

However, the optimal treatment of ARDS remains a subject of research and debate as new 

interventions and approaches continue to emerge.(8) This motivated the development of the 

present study, which aimed to analyze the recent scientific evidence on the most effective 

therapeutic interventions in the management of acute respiratory distress syndrome in critically 

ill adults. 

 

 

 

METHODS 

 

This study was conducted as a systematic review of the scientific literature, following the PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. The objective 

was to identify and synthesize the available evidence on the most effective therapeutic 

interventions for managing acute respiratory distress syndrome (ARDS) in critically ill adult 

patients admitted to intensive care units (ICUs). The search period was defined as January 2000 

to December 2024, with the aim of including recent and relevant studies reflecting the most 

significant advances in mechanical ventilation, pharmacological therapies, and extracorporeal 

techniques. The review was designed to ensure transparency, reproducibility, and 

methodological rigor, establishing inclusion and exclusion criteria, as well as search and data 

analysis strategies, beforehand. 

 

Information sources and search strategy 

The literature search was conducted in internationally recognized and widely covered electronic 

databases, including PubMed/MEDLINE, Cochrane Library, SciELO, ScienceDirect, Google 

Scholar, LILACS, and BVSALUD. These platforms were selected for their relevance in 

disseminating biomedical literature and for their accessibility to both regional and global studies. 

Secondary references derived from key articles were also reviewed, and grey literature, such as 

academic theses, technical reports, and institutional documents, was considered, provided it met 

minimum methodological quality criteria and was available in full access. The inclusion of grey 

literature aimed to reduce publication bias and broaden the perspective on the topic by 

incorporating evidence not always found in indexed journals. 
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The search strategy was designed using a combination of keywords and Boolean operators, 

tailored to each database. Terms in Spanish, English, and Portuguese were used to maximize 

the retrieval of relevant studies. The main keywords used were: “acute respiratory distress 

syndrome,” “ARDS,” “protective mechanical ventilation,” “prone positioning,” “neuromuscular 

blockade,” “extracorporeal membrane oxygenation,” “corticosteroids,” and “intensive care.” 

These were combined with Boolean operators such as AND, OR, and NOT, generating specific 

search algorithms, for example: (“acute respiratory distress syndrome” OR “ARDS”) AND 

(“management” OR “treatment”) AND (“intensive care”). Filters were applied for date (2010–

2024), publication type (clinical trials, observational studies, systematic reviews, and meta-

analyses), and full-text access. 

 

Selection process 

The selection of studies was carried out in several phases. First, initial records were identified 

by searching the databases, yielding a total of 1,180 references. Subsequently, 290 duplicates 

were removed, leaving 890 records for review of titles and abstracts. After this initial screening, 

560 articles were excluded for not meeting the inclusion criteria, leaving 330 for full-text review. 

Finally, 72 studies were selected that met all the established methodological and thematic 

requirements. 

 

Studies published within the defined time frame that directly addressed the clinical management 

of ARDS in adults and reported relevant clinical outcomes such as mortality, duration of 

mechanical ventilation, ICU stay, and associated complications were included. Articles in 

Spanish, English, and Portuguese were accepted, provided they were peer-reviewed and 

presented a sound methodological design. Duplicates, articles without full access, studies 

irrelevant to the topic, publications outside the time frame, and documents with evident 

methodological deficiencies, such as the absence of a control group or insufficient sample size, 

were excluded. 

 

Data extraction and analysis 

Data extraction was performed systematically using a standardized form, which collected key 

variables such as author, year of publication, country, study design, sample size, population 

characteristics, type of intervention, and main outcomes. The data were organized into 

comparative tables to facilitate synthesis and analysis. A qualitative synthesis of the findings 

was conducted, highlighting common trends and patterns in the clinical management of ARDS. 

In cases where studies provided homogeneous and comparable quantitative data, a meta-

analysis was performed using fixed-effects and random-effects statistical models to estimate the 

effectiveness of the interventions and calculate measures of association such as relative risks 

and 95 % confidence intervals. The combination of qualitative synthesis and meta-analysis 

allowed for a robust integration of the evidence, offering a comprehensive and up-to-date 

perspective on the topic. 

 

 

 

DEVELOPMENT 

 

Mechanical ventilation in the prone position has been extensively studied due to its advantages 

in improving oxygenation and reducing mortality in patients with severe ARDS. Several studies 

with a significant sample of patients found that this technique reduces mortality compared to 

the supine position at 28 days.(9,10) Furthermore, they found that oxygenation improved 

significantly and that there was a decrease in the frequency of ventilator-associated pneumonia. 

These results support the recommendation of prone positioning as a standard intervention for 

the management of severe ARDS.(11) 

http://www.revcmpinar.sld.cu/
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The use of low tidal volumes (approximately 6 ml/kg of ideal body weight) and the limitation of 

plateau pressure to less than 30 cmH2O are highly effective protective ventilation 

techniques.(11,12) Compared with conventional ventilation, these techniques significantly reduce 

mortality and pulmonary complications. These findings highlight the importance of protective 

ventilation to reduce ventilator-induced lung injury and improve long-term outcomes in patients 

with ARDS.(12,13) 

 

For patients with ARDS who do not respond to traditional mechanical ventilation, extracorporeal 

membrane oxygenation (ECMO) has become a crucial treatment option. ECMO has been shown 

to improve survival in patients with severe ARDS.(14,15) However, due to the high rates of 

associated complications, such as bleeding and infection, careful patient selection is required. 

Studies indicate that, although it has some risks, ECMO can be an important tool for treating the 

most severe ARDS.(16) 

 

The use of corticosteroids in the treatment of ARDS has proven effective. A multicenter study 

found a significant decrease in mortality among patients who received dexamethasone at 60 

days. They also discovered that patients who received methylprednisolone experienced improved 

oxygenation and a shorter duration of mechanical ventilation.(14,17) These results indicate that 

corticosteroids, administered in the early stages of ARDS, can significantly improve clinical 

outcomes, but the dosage and timing of administration must be carefully considered to maximize 

benefits and reduce adverse effects.(9) 

 

High-frequency oscillatory ventilation (HFOV) has been evaluated in several studies, but the 

results have been inconsistent. However, they have suggested a potential reduction in mortality 

in some subgroups of patients with severe ARDS.(18) Other studies found no significant 

differences in clinical outcomes between conventional ventilation and patients with moderate 

ARDS. This demonstrates that, although HFOV may be beneficial in some patients, it is not 

always superior to other ventilation modalities and should therefore be used with caution.(15,17) 

 

Studies that have evaluated the administration of inhaled nitric oxide (iNO) indicate that 

although it may temporarily improve oxygenation in patients with ARDS, it is not associated with 

a reduction in mortality and may be related to significant harmful effects, such as methemoglobin 

formation and increased pulmonary pressure.(10,12,19) These results indicate that iNO should be 

used with caution and only in specific situations. 

 

Finally, non-invasive ventilation (NIV) was shown to be advantageous for patients with mild to 

moderate ARDS, but not for patients with severe ARDS.(18) However, NIV was also shown to 

improve oxygenation and decrease the need for intubation in some patients.(15,16) Nevertheless, 

its use in patients with severe ARDS is associated with a higher risk of ventilatory failure and 

the possibility of requiring emergency intubation. These studies show that the use of NIV in the 

management of ARDS requires careful patient selection and continuous monitoring.(9,16,17,18) 

 

Prone mechanical ventilation, protective ventilation techniques, and the use of ECMO in 

refractory cases are the most effective interventions in the management of ARDS in adult 

patients in intensive care, according to the findings of this systematic review. Corticosteroids 

also show many benefits, especially when administered early in the course of the illness.(10,17) 

High-frequency oscillatory ventilation and iNO may be useful in some contexts; however, it is 

important to carefully consider their risks and benefits. Although not necessary for all patients 

with ARDS, non-invasive ventilation may be beneficial in cases of mild to moderate ARDS.(9,15,20) 

Based on the available evidence, the appropriate implementation of these tactics can significantly 

improve clinical outcomes in patients with ARDS in intensive care. 

http://www.revcmpinar.sld.cu/
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InManaging elderly patients in the ICU remains a significant challenge for intensive care 

physicians despite advances in treatment strategies. The results of our systematic review provide 

a comprehensive overview of the most effective interventions and their clinical impact. Clinical 

mechanical ventilation has been shown to be a key intervention in the treatment of severe ARDS. 

Studies highlight its ability to improve oxygenation and reduce disease. These outcomes lead to 

better distribution of pulmonary blood flow and improved air entry, resulting in less internal 

contraction.(14) 

 

However, it is important to consider the risks associated with passive positioning, including 

difficulty in airway management and the risk of developing pressure ulcers.(9) To maximize the 

benefits of these interventions, the implementation of standardized protocols and adequate staff 

training are essential. Prevention strategies, including the use of low tidal volumes and reduced 

recovery pressures, have been shown to reduce mortality and morbidity, and this practice should 

be firmly enforced.(11,14,19,20) 

 

To improve outcomes in patients with ARDS, it is important to protect the lungs by reducing 

voltammetry and barotrauma. However, individualized intervention and continuous monitoring 

of respiratory parameters are important to prevent hypoventilation and respiratory acidosis, 

especially in critically ill patients.(10,11,12) ECMO has been shown to be an effective treatment 

option for patients with refractory ARDS. Studies have demonstrated that ECMO can improve 

survival in these patients.(14,18) However, due to the high risk of complications, such as bleeding 

and infection, patients must be carefully selected and treated professionally. ECMO should be 

considered in specialized centers with experience in its administration, using strict criteria to 

maximize benefits and minimize complications.(19) 

 

The use of corticosteroids, especially dexamethasone, has been shown to be beneficial in 

reducing morbidity and improving health in ARDS.(17) The anti-inflammatory actions of 

corticosteroids reduce alveolar edema and improve lung function. However, potential side 

effects, such as hyperglycemia and the risk of infection, must be carefully monitored and 

managed. Dosage and timing of administration are important and should be optimized to 

maximize clinical benefit.(15) High-frequency oscillatory ventilation (HFOV) has yielded mixed 

results. Some suggest that mortality may be reduced in some subgroups of patients with severe 

ARDS, however, others found no significant differences in clinical outcomes compared with 

conventional ventilation.(19,20) 

 

These results indicate that high-frequency oscillatory ventilation (HFOV) may be effective in 

some situations, but not as a curative treatment for ARDS. It is important to select and monitor 

patients who would benefit from this approach. The use of inhaled nitric oxide (iNO) has been 

shown to improve short-term ventilation in patients with ARDS, but it is not associated with 

reduced morbidity and may have adverse effects such as increased methemoglobin production 

and pulmonary pressure.(10,11,18) These results indicate that iNO should be used with caution and 

only in specific cases where a clear clinical benefit is expected. Non-invasive ventilation (NIV) 

has been shown to improve health and reduce the need for intubation in patients with mild to 

moderate ARDS. (10,12,20) However, its use in patients with severe ARDS is associated with a 

higher risk of respiratory failure and the need for urgent hospitalization. These findings highlight 

the importance of patient selection and continuous monitoring when using NIV for the treatment 

of ARDS. 
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CONCLUSIONS 

 

A systematic review of the effectiveness of interventions in the management of ARDS in critically 

ill adults reveals findings relevant to clinical practice. Mechanical ventilation with protective 

strategies, such as the use of low tidal volumes and plateau pressure limitation, has been shown 

to reduce mortality and respiratory complications, provided it is accompanied by individualization 

and continuous monitoring to prevent acidosis and ensure efficacy. Prone positioning and ECMO 

are effective options in severe cases, although they require careful selection and specialized 

expertise. The use of corticosteroids, especially dexamethasone, provides clinical benefits by 

reducing inflammation and improving lung function, while techniques such as high-frequency 

oscillatory ventilation and iNO show inconsistent results and should be applied with caution. Non-

invasive ventilation is useful in patients with mild to moderate ARDS, reducing the need for 

intubation, but its use in severe cases increases the risk of respiratory failure. Overall, the 

evidence supports a comprehensive and selective approach that combines protective strategies, 

advanced interventions, and careful adaptation to the individual clinical context to optimize 

survival and reduce complications. 
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