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The following articles were identified using Medline searches and reviews of recent journals.  Clinically relevant literature was selected from Sept, 2007 to August 2008.  While a comprehensive listing is presented in this syllabus, only selected articles will be reviewed in the literature review PG course because of time constraints.

Iscimen, R., R. Cartin-Ceba, et al. (2008). "Risk factors for the development of acute lung injury in patients with septic shock: an observational cohort study." Crit Care Med 36(5): 1518-22.


OBJECTIVE: Almost half of the patients with septic shock develop acute lung injury (ALI). The understanding why some patients do and others do not develop ALI is limited. The objective of this study was to test the hypothesis that delayed treatment of septic shock is associated with the development of ALI. DESIGN: Observational cohort study. SETTING: Medical intensive care unit in a tertiary medical center. PATIENTS: Prospectively identified patients with septic shock who did not have ALI at the outset, excluding those who denied research authorization. MEASUREMENTS AND MAIN RESULTS: High frequency cardio-respiratory monitoring, arterial gas analysis, and portable chest radiographs were reviewed to identify the timing of ALI development. Risk factors present before ALI development were identified by review of electronic medical records and analyzed in univariate and multivariate analyses. Seventy-one of 160 patients (44%) developed ALI at a median of 5 (range 2-94) hours after the onset of septic shock. Multivariate logistic regression analysis identified the following predictors of ALI development: delayed goal-directed resuscitation (odds ratio [OR] 3.55, 95% confidence interval [CI] 1.52-8.63, p = .004), delayed antibiotics (OR 2.39, 95% CI 1.06 -5.59, p = .039), transfusion (OR 2.75, 95% CI 1.22-6.37, p = .016), alcohol abuse (OR 2.09, 95% CI .88-5.10, p = 0.098), recent chemotherapy (OR 6.47, 95% CI 1.99-24.9, p = 0.003), diabetes mellitus (OR .44, 95% CI .17-1.07, p = .076), and baseline respiratory rate (OR 2.03 per sd, 95% CI 1.38-3.08, p < .001). CONCLUSION: When adjusted for known modifiers of ALI expression, delayed treatment of shock and infection were associated with development of ALI.

Time is tissue, or more properly wet, inflamed tissue, i.e. ARDS, in the management of septic shock.  Multivariate analysis demonstrates another reason for aggressive, timely treatment of shock and infection, since delays were independently associated with development of ALI.  Other significant risk factors include transfusion, alcohol abuse, recent chemotherapy, diabetes mellitus and baseline respiratory rate.

Copetti, R., G. Soldati, et al. (2008). "Chest sonography: a useful tool to differentiate acute cardiogenic pulmonary edema from acute respiratory distress syndrome." Cardiovasc Ultrasound 6: 16.


BACKGROUND: Differential diagnosis between acute cardiogenic pulmonary edema (APE) and acute lung injury/acute respiratory distress syndrome (ALI/ARDS) may often be difficult. We evaluated the ability of chest sonography in the identification of characteristic pleuropulmonary signs useful in the diagnosis of ALI/ARDS and APE. METHODS: Chest sonography was performed on admission to the intensive care unit in 58 consecutive patients affected by ALI/ARDS or by acute pulmonary edema (APE). RESULTS: Ultrasound examination was focalised on finding in the two groups the presence of: 1) alveolar-interstitial syndrome (AIS) 2) pleural lines abnormalities 3) absence or reduction of "gliding" sign 4) "spared areas" 5) consolidations 6) pleural effusion 7) "lung pulse".AIS was found in 100% of patients with ALI/ARDS and in 100% of patients with APE (p = ns). Pleural line abnormalities were observed in 100% of patients with ALI/ARDS and in 25% of patients with APE (p < 0.0001). Absence or reduction of the 'gliding sign' was observed in 100% of patients with ALI/ARDS and in 0% of patients with APE. 'Spared areas' were observed in 100% of patients with ALI/ARDS and in 0% of patients with APE (p < 0.0001). Consolidations were present in 83.3% of patients with ALI/ARDS in 0% of patients with APE (p < 0.0001). A pleural effusion was present in 66.6% of patients with ALI/ARDS and in 95% of patients with APE (p < 0.004). 'Lung pulse' was observed in 50% of patients with ALI/ARDS and in 0% of patients with APE (p < 0.0001).All signs, except the presence of AIS, presented a statistically significant difference in presentation between the two syndromes resulting specific for the ultrasonographic characterization of ALI/ARDS. CONCLUSION: Pleuroparenchimal patterns in ALI/ARDS do find a characterization through ultrasonographic lung scan. In the critically ill the ultrasound demonstration of a dyshomogeneous AIS with spared areas, pleural line modifications and lung consolidations is strongly predictive, in an early phase, of non-cardiogenic pulmonary edema.

Presence of specific sonographic findings on chest examination effectively differentiated  ARDS/ALI from acute cardiogenic pulmonary edema in this small (n = 58) study.  This interesting bedside application should be further defined and further testing of inter-rater reliability and feasibility of broader application examined in additional research.  This may prove to be a useful bedside tool that has rapid turn-around and ready availability, however, given the subjective nature of ultrasound images, the accurate interpretation by many non-expert operators will influence the utility of this approach .

Meduri, G. U., P. E. Marik, et al. (2008). "Steroid treatment in ARDS: a critical appraisal of the ARDS network trial and the recent literature." Intensive Care Med 34(1): 61-9.


OBJECTIVES: To compare the design and results of randomized trials investigating prolonged glucocorticoid treatment (> or =7 days) in patients with acute lung injury-acute respiratory distress syndrome (ALI-ARDS), and review factors affecting response to therapy, including the role of secondary prevention. DESIGN: Trials were retrieved from the Cochrane Central Register of Controlled Trials (CENTRAL). Two investigators collected data on study characteristics, treatment intervention, and outcomes. The methodological quality of trials was determined and data were analyzed with Review Manager 4.2.3. MEASUREMENTS AND RESULTS: Five selected trials (n=518) consistently reported significant improvement in gas exchange, reduction in markers of inflammation, and decreased duration of mechanical ventilation and intensive care unit stay (all p<0.05). Two early small clinical trials showed marked reductions in the relative risk (RR) of death with glucocorticoid therapy (RR=0.14, 95% CI 0.04-0.53; p=0.004, I2=0%). Three subsequent larger trials, when combined, although nominally beneficial, did not reproduce the marked reductions observed in the earlier trials (RR=0.84; 95% CI 0.68-1.03; p=0.09, I2=9.1%), but achieved a distinct reduction in the RR of death in the larger subgroup of patients (n=400) treated before day 14 of ARDS [82/214 (38%) vs. 98/186 (52.5%), RR=0.78; 95% CI 0.64-0.96; p=0.02, I2=0%]. CONCLUSIONS: Prolonged glucocorticoid treatment substantially and significantly improves meaningful patient-centered outcome variables, and has a distinct survival benefit when initiated before day 14 of ARDS.

Re-examination of the data from the controversial ARDS Network study for corticosteroids for persistent ARDS and meta-analysis of 5 RCTs is presented.  The authors focused on the subset of patients who received methyprednisolone initiated before day 14 of ARDS and who received prolonged therapy without abrupt discontinuation, demonstrating reduction in mortality.  This re-analysis provides important hypothesis-generating rationale to further investigate the fine details of treating ARDS patients with corticosteroids – particularly duration of therapy.

Peter, J. V., P. John, et al. (2008). "Corticosteroids in the prevention and treatment of acute respiratory distress syndrome (ARDS) in adults: meta-analysis." Bmj 336(7651): 1006-9.


OBJECTIVE: To systematically review the efficacy of steroids in the prevention of acute respiratory distress syndrome (ARDS) in critically ill adults, and treatment for established ARDS. DATA SOURCES: Search of randomised controlled trials (1966-April 2007) of PubMed, Cochrane central register of controlled trials, Cochrane database of systematic reviews, American College of Physicians Journal Club, health technology assessment database, and database of abstracts of reviews of effects. DATA EXTRACTION: Two investigators independently assessed trials for inclusion and extracted data into standardised forms; differences were resolved by consensus. DATA SYNTHESIS: Steroid efficacy was assessed through a Bayesian hierarchical model for comparing the odds of developing ARDS and mortality (both expressed as odds ratio with 95% credible interval) and duration of ventilator free days, assessed as mean difference. Bayesian outcome probabilities were calculated as the probability that the odds ratio would be > or =1 or the probability that the mean difference would be > or =0. Nine randomised trials using variable dose and duration of steroids were identified. Preventive steroids (four studies) were associated with a trend to increase both the odds of patients developing ARDS (odds ratio 1.55, 95% credible interval 0.58 to 4.05; P(odds ratio > or =1)=86.6%), and the risk of mortality in those who subsequently developed ARDS (three studies, odds ratio 1.52, 95% credible interval 0.30 to 5.94; P(odds ratio > or =1)=72.8%). Steroid administration after onset of ARDS (five studies) was associated with a trend towards reduction in mortality (odds ratio 0.62, 95% credible interval 0.23 to 1.26; P(odds ratio > or =1)=6.8%). Steroid therapy increased the number of ventilator free days compared with controls (three studies, mean difference 4.05 days, 95% credible interval 0.22 to 8.71; P(mean difference > or =0)=97.9%). Steroids were not associated with increase in risk of infection. CONCLUSIONS: A definitive role of corticosteroids in the treatment of ARDS in adults is not established. A possibility of reduced mortality and increased ventilator free days with steroids started after the onset of ARDS was suggested. Preventive steroids possibly increase the incidence of ARDS in critically ill adults.

From their meta-analysis of corticosteroids in prevention and treatment of ARDS, the authors conclude that when administered after the onset of ARDS, steroid therapy increases the number of ventilator free days, is not associated with increased risk of infection, and has a non-significant trend for reduction in mortality.  In recent recommendations from an international task force, moderate dose glucocorticoids are recommended for patients with unresolving ARDS (PaO2/FiO2 < 200 mmHg) with onset < 14 days- a 2B recommendation “weak recommendation based on moderate quality evidence”
Sud, S., M. Sud, et al. (2008). "Effect of mechanical ventilation in the prone position on clinical outcomes in patients with acute hypoxemic respiratory failure: a systematic review and meta-analysis." Cmaj 178(9): 1153-61.


BACKGROUND: Mechanical ventilation in the prone position is used to improve oxygenation in patients with acute hypoxemic respiratory failure. We sought to determine the effect of mechanical ventilation in the prone position on mortality, oxygenation, duration of ventilation and adverse events in patients with acute hypoxemic respiratory failure. METHODS: In this systematic review we searched MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials and Science Citation Index Expanded for articles published from database inception to February 2008. We also conducted extensive manual searches and contacted experts. We extracted physiologic data and clinically relevant outcomes. RESULTS: Thirteen trials that enrolled a total of 1559 patients met our inclusion criteria. Overall methodologic quality was good. In 10 of the trials (n = 1486) reporting this outcome, we found that prone positioning did not reduce mortality among hypoxemic patients (risk ratio [RR] 0.96, 95% confidence interval [CI] 0.84-1.09; p = 0.52). The lack of effect of ventilation in the prone position on mortality was similar in trials of prolonged prone positioning and in patients with acute lung injury. In 8 of the trials (n = 633), the ratio of partial pressure of oxygen to inspired fraction of oxygen on day 1 was 34% higher among patients in the prone position than among those who remained supine (p < 0.001); these results were similar in 4 trials on day 2 and in 5 trials on day 3. In 9 trials (n = 1206), the ratio in patients assigned to the prone group remained 6% higher the morning after they returned to the supine position compared with patients assigned to the supine group (p = 0.07). Results were quantitatively similar but statistically significant in 7 trials on day 2 and in 6 trials on day 3 (p = 0.001). In 5 trials (n = 1004), prone positioning was associated with a reduced risk of ventilator-associated pneumonia (RR 0.81, 95% CI 0.66-0.99; p = 0.04) but not with a reduced duration of ventilation. In 6 trials (n = 504), prone positioning was associated with an increased risk of pressure ulcers (RR 1.36, 95% CI 1.07-1.71; p = 0.01). Most analyses found no to moderate between-trial heterogeneity. INTERPRETATION: Mechanical ventilation in the prone position does not reduce mortality or duration of ventilation despite improved oxygenation and a decreased risk of pneumonia. Therefore, it should not be used routinely for acute hypoxemic respiratory failure. However, a sustained improvement in oxygenation may support the use of prone positioning in patients with very severe hypoxemia, who have not been well-studied to date.

This is one of 2 recently published meta-analyses.  In a systematic review of 13 RCTs and meta-analyses, prone positioning was associated (p < 0.05) with improved oxygenation, reduced risk of ventilator-associated pneumonia, and increased risk of pressure ulcers.  There was no significant association with duration of mechanical ventilation or with survival.  Routine use of prone positioning of patients with ARDS or ALI is not supported, although prone positioning may be effective rescue therapy for refractory severe hypoxemia.
Wolthuis, E. K., G. Choi, et al. (2008). "Mechanical ventilation with lower tidal volumes and positive end-expiratory pressure prevents pulmonary inflammation in patients without preexisting lung injury." Anesthesiology 108(1): 46-54.


BACKGROUND: Mechanical ventilation with high tidal volumes aggravates lung injury in patients with acute lung injury or acute respiratory distress syndrome. The authors sought to determine the effects of short-term mechanical ventilation on local inflammatory responses in patients without preexisting lung injury. METHODS: Patients scheduled to undergo an elective surgical procedure (lasting > or = 5 h) were randomly assigned to mechanical ventilation with either higher tidal volumes of 12 ml/kg ideal body weight and no positive end-expiratory pressure (PEEP) or lower tidal volumes of 6 ml/kg and 10 cm H2O PEEP. After induction of anesthesia and 5 h thereafter, bronchoalveolar lavage fluid and/or blood was investigated for polymorphonuclear cell influx, changes in levels of inflammatory markers, and nucleosomes. RESULTS: Mechanical ventilation with lower tidal volumes and PEEP (n = 21) attenuated the increase of pulmonary levels of interleukin (IL)-8, myeloperoxidase, and elastase as seen with higher tidal volumes and no PEEP (n = 19). Only for myeloperoxidase, a difference was found between the two ventilation strategies after 5 h of mechanical ventilation (P < 0.01). Levels of tumor necrosis factor alpha, IL-1alpha, IL-1beta, IL-6, macrophage inflammatory protein 1alpha, and macrophage inflammatory protein 1beta in the bronchoalveolar lavage fluid were not affected by mechanical ventilation. Plasma levels of IL-6 and IL-8 increased with mechanical ventilation, but there were no differences between the two ventilation groups. CONCLUSION: The use of lower tidal volumes and PEEP may limit pulmonary inflammation in mechanically ventilated patients without preexisting lung injury. The specific contribution of both lower tidal volumes and PEEP on the protective effects of the lung should be further investigated.
Mechanical ventilation with larger tidal volumes has been convincingly demonstrated to propagate lung inflammation and injury in the setting of established lung injury.  Questions are being raised in a number of studies about the impact of relatively larger tidal volumes during mechanical ventilation in a variety of settings and for patients without established lung injury.  The study examines the variable effect of 2 ventilatory strategies (6 ml/kg + 10 cm PEEP vs 12 ml/kg + 0 PEEP) during elective surgery and found no effect on BAL and plasma inflammatory markers (except myeloperoxidase) after 5 hrs of ventilation.  The short duration of the intervention may have limited any impact – more studies of similar design but longer duration are needed.

Villar, J., L. Perez-Mendez, et al. (2007). "An early PEEP/FIO2 trial identifies different degrees of lung injury in patients with acute respiratory distress syndrome." Am J Respir Crit Care Med 176(8): 795-804.


RATIONALE: Current American-European Consensus Conference definitions for acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are inadequate for inclusion into clinical trials due to the lack of standardization for measuring the oxygenation defect. OBJECTIVES: We questioned whether an early assessment of oxygenation on specific ventilator settings would identify patients with established ARDS (persisting over 24 h). METHODS: At the time of meeting ARDS criteria (Day 0) and 24 hours later (Day 1), arterial blood gases were obtained on standard ventilator settings, Vt 7 ml/kg predicted body weight plus the following positive end-expiratory pressure (PEEP) and Fi(O(2)) settings in sequence: (1) PEEP >or= 5 cm H(2)O and Fi(O(2)) >or= 0.5, (2) PEEP >or= 5 cm H(2)O and Fi(O(2)) 1.0, (3) PEEP >or= 10 cm H(2)O and Fi(O(2))>or=0.5, and (4) PEEP >or= 10 cm H(2)O and Fi(O(2)) 1.0. Measurements and Main Results: One hundred seventy patients meeting ARDS criteria (Pa(O(2))/Fi(O(2)) 128 +/- 33 mm Hg) were enrolled. Overall hospital mortality was 34.1%. The standard ventilator settings that best identified patients with established ARDS and predicted differences in intensive care unit (ICU) mortality were PEEP >or= 10 cm H(2)O and Fi(O(2)) >or= 0.5 at Day 1 (P = 0.0001). Only 99 (58.2%) patients continued to meet ARDS criteria (Pa(O(2))/Fi(O(2)), 155.8 +/- 29.8 mm Hg; ICU mortality, 45.5%), whereas 55 patients were reclassified as having ALI (Pa(O(2))/Fi(O(2)), 246.5 +/- 25.6 mm Hg; ICU mortality, 20%) and 16 patients as having acute respiratory failure (Pa(O(2))/Fi(O(2)), 370 +/- 54 mm Hg; ICU mortality, 6.3%) (P = 0.0001) on these settings. CONCLUSIONS: Patients meeting current American-European Consensus Conference ARDS criteria may have highly variable levels of lung injury and outcomes. A systematic method of assessing severity of lung injury is required for enrollment of patients with ARDS into randomized controlled trials. Clinical trial registered with www.clinicaltrials.gov (NCT 00435110).
The definition of ARDS and acute lung injury is dependent upon the PaO2/FiO2 ratio, with threshold values of < 200 mmHg and < 300 mmHg, respectively.  However, modification of PEEP can have a substantial impact on oxygenation.  The authors measured PaO2/FiO2 ratios under varying PEEP/FiO2 combinations at the time of ARDS diagnosis and 24h later and found that the PaO2/FiO2 ratio on PEEP 10 cm H2O and FiO2 >or = 0.5 at 24h was the best discriminator.  About 32% of ARDS patients were re-classified as having acute lung injury and 10% neither ARDS or ALI.  Mortality rates using these new classifications were 45% for ARDS, 20% for non-ARDS ALI, and 6% for others.  Doing this simple test may help stratify patients for more precise management.

Meade, M. O., D. J. Cook, et al. (2008). "Ventilation strategy using low tidal volumes, recruitment maneuvers, and high positive end-expiratory pressure for acute lung injury and acute respiratory distress syndrome: a randomized controlled trial." Jama 299(6): 637-45.


CONTEXT: Low-tidal-volume ventilation reduces mortality in critically ill patients with acute lung injury and acute respiratory distress syndrome. Instituting additional strategies to open collapsed lung tissue may further reduce mortality. OBJECTIVE: To compare an established low-tidal-volume ventilation strategy with an experimental strategy based on the original "open-lung approach," combining low tidal volume, lung recruitment maneuvers, and high positive-end-expiratory pressure. DESIGN AND SETTING: Randomized controlled trial with concealed allocation and blinded data analysis conducted between August 2000 and March 2006 in 30 intensive care units in Canada, Australia, and Saudi Arabia. PATIENTS: Nine hundred eighty-three consecutive patients with acute lung injury and a ratio of arterial oxygen tension to inspired oxygen fraction not exceeding 250. INTERVENTIONS: The control strategy included target tidal volumes of 6 mL/kg of predicted body weight, plateau airway pressures not exceeding 30 cm H2O, and conventional levels of positive end-expiratory pressure (n = 508). The experimental strategy included target tidal volumes of 6 mL/kg of predicted body weight, plateau pressures not exceeding 40 cm H2O, recruitment maneuvers, and higher positive end-expiratory pressures (n = 475). MAIN OUTCOME MEASURE: All-cause hospital mortality. RESULTS: Eighty-five percent of the 983 study patients met criteria for acute respiratory distress syndrome at enrollment. Tidal volumes remained similar in the 2 groups, and mean positive end-expiratory pressures were 14.6 (SD, 3.4) cm H2O in the experimental group vs 9.8 (SD, 2.7) cm H2O among controls during the first 72 hours (P < .001). All-cause hospital mortality rates were 36.4% and 40.4%, respectively (relative risk [RR], 0.90; 95% confidence interval [CI], 0.77-1.05; P = .19). Barotrauma rates were 11.2% and 9.1% (RR, 1.21; 95% CI, 0.83-1.75; P = .33). The experimental group had lower rates of refractory hypoxemia (4.6% vs 10.2%; RR, 0.54; 95% CI, 0.34-0.86; P = .01), death with refractory hypoxemia (4.2% vs 8.9%; RR, 0.56; 95% CI, 0.34-0.93; P = .03), and previously defined eligible use of rescue therapies (5.1% vs 9.3%; RR, 0.61; 95% CI, 0.38-0.99; P = .045). CONCLUSIONS: For patients with acute lung injury and acute respiratory distress syndrome, a multifaceted protocolized ventilation strategy designed to recruit and open the lung resulted in no significant difference in all-cause hospital mortality or barotrauma compared with an established low-tidal-volume protocolized ventilation strategy. This "open-lung" strategy did appear to improve secondary end points related to hypoxemia and use of rescue therapies. TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT00182195.
This is one of 2 large multicenter international RCTs that address the impact of a higher PEEP strategy in the setting of low tidal volume ventilation on patients with ARDS (PaO2 / FiO2 < 250 mmHg in this study).  This study tested parameters similar to those of the early lung-protective ventilation study by Amato et al, and include allowing plateau pressures up to 40 cm H2O (30 cm H2O in the control arm), recruitment maneuvers, pressure control ventilation mode, and more aggressive PEEP, with the control group having ARDSNet low tidal volume ventilatory settings.  There was no difference in key outcomes, including mortality, duration of mechanical ventilation, ICU or hospital LOS, or barotrauma.  The "open lung" strategy was associated with lower rates of refractory hypoxemia, use of rescue therapies (INO, prone positioning), and death with refractory hypoxemia. 

Mercat, A., J. C. Richard, et al. (2008). "Positive end-expiratory pressure setting in adults with acute lung injury and acute respiratory distress syndrome: a randomized controlled trial." Jama 299(6): 646-55.


CONTEXT: The need for lung protection is universally accepted, but the optimal level of positive end-expiratory pressure (PEEP) in patients with acute lung injury (ALI) or acute respiratory distress syndrome remains debated. OBJECTIVE: To compare the effect on outcome of a strategy for setting PEEP aimed at increasing alveolar recruitment while limiting hyperinflation to one aimed at minimizing alveolar distension in patients with ALI. DESIGN, SETTING, AND PATIENTS: A multicenter randomized controlled trial of 767 adults (mean [SD] age, 59.9 [15.4] years) with ALI conducted in 37 intensive care units in France from September 2002 to December 2005. INTERVENTION: Tidal volume was set at 6 mL/kg of predicted body weight in both strategies. Patients were randomly assigned to a moderate PEEP strategy (5-9 cm H(2)O) (minimal distension strategy; n = 382) or to a level of PEEP set to reach a plateau pressure of 28 to 30 cm H(2)O (increased recruitment strategy; n = 385). MAIN OUTCOME MEASURES: The primary end point was mortality at 28 days. Secondary end points were hospital mortality at 60 days, ventilator-free days, and organ failure-free days at 28 days. RESULTS: The 28-day mortality rate in the minimal distension group was 31.2% (n = 119) vs 27.8% (n = 107) in the increased recruitment group (relative risk, 1.12 [95% confidence interval, 0.90-1.40]; P = .31). The hospital mortality rate in the minimal distension group was 39.0% (n = 149) vs 35.4% (n = 136) in the increased recruitment group (relative risk, 1.10 [95% confidence interval, 0.92-1.32]; P = .30). The increased recruitment group compared with the minimal distension group had a higher median number of ventilator-free days (7 [interquartile range {IQR}, 0-19] vs 3 [IQR, 0-17]; P = .04) and organ failure-free days (6 [IQR, 0-18] vs 2 [IQR, 0-16]; P = .04). This strategy also was associated with higher compliance values, better oxygenation, less use of adjunctive therapies, and larger fluid requirements. CONCLUSIONS: A strategy for setting PEEP aimed at increasing alveolar recruitment while limiting hyperinflation did not significantly reduce mortality. However, it did improve lung function and reduced the duration of mechanical ventilation and the duration of organ failure. TRIAL REGISTRATION: clinicaltrials.gov Identifier: NCT00188058.
In a multicenter French RCT, 2 ventilator strategies were compared for patients with acute lung injury.  All patients received 6 ml/kg PBW tidal volumes delivered using volume-assist control mode and keeping plateau airway pressure < 30 cm H2O.  The "increased recruitment" group received a PEEP strategy in which PEEP was increased until Pplat approached 30 cm H2O, yielding average PEEP on day 1 and 3 of about 15 and 13 cm H2O, while the other "minimal distension" group received PEEP < 10 cm H2O, averaging 7 cmH2O on days 1 and 3.  The "increased recruitment" group had more ventilator-free days, more organ failure-free days, better oxygenation, and less rescue therapy for refractory hypoxemia.  No differences in mortality or barotrauma was observed.  This approach seems to be better suited to severe ARDS than mild acute lung injury, perhaps from increased alveolar overdistention in patients with milder lung injury.  Additionally this subgroup (ALI without ARDS) had a trend for worse mortality and duration of ventilation outcomes compared to sicker patients.  These and other studies support a more aggressive application of PEEP for patients with ARDS. 



Umoh, N. J., E. Fan, et al. (2008). "Patient and intensive care unit organizational factors associated with low tidal volume ventilation in acute lung injury." Crit Care Med 36(5): 1463-8.


BACKGROUND: Barriers to evidence-based practice are not well understood. Within the intensive care unit (ICU) setting, low tidal volume ventilation (LTVV) in patients with acute lung injury (ALI) significantly decreases mortality. However, LTVV has not achieved widespread adoption. OBJECTIVES: To evaluate patient demographic and clinical factors, and ICU organizational factors associated with its use. DESIGN, SETTING AND PATIENTS: Prospective cohort study of 250 patients with ALI in 9 ICUs at 3 teaching hospitals in Baltimore, MD. MEASUREMENTS: Use of LTVV the day after ALI onset and association of patients' demographic and clinical factors and ICU organizational factors with LTVV using a multivariable logistic regression model adjusted for clustering of patients within ICUs. RESULTS: On the day after ALI onset, 46% and 81% of patients received a tidal volume < or = 6.5 and < or = 8.5 mL/kg predicted body weight (PBW), respectively, with no significant changes at 3 and 5 days after ALI. Using a strict definition of LTVV (< or = 6.5 mL/kg PBW), no patient demographic factors were independently associated with LTVV; however, two patient clinical and ICU organizational factors (odds ratio, 95% confidence interval) were independently associated: serum HCO3 level (< 22: .3, .1-.9, and > 26: .6, .1-3.5, versus 22-26) and use of a written protocol for LTVV (6.0, 1.3-27.2). In a sensitivity analysis using tidal volume < or = 8.5 mL/kg PBW, use of a written protocol remained significantly associated with LTVV. CONCLUSIONS: Patient demographic factors were not associated with LTVV. Given its strong association with LTVV, ICUs should use a written protocol for ventilation of ALI patients to help translate this evidence-based therapy into practice.

Use of a written protocol for low tidal volume ventilation in the ICU was strongly associated with actual compliance with applying low tidal volume ventilation for patients with ALI.

