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Editorial

Ventilation in acute respiratory distress syndrome: importance of 
low-tidal volume
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Acute respiratory distress syndrome (ARDS) is a life-
threatening syndrome that affects more than 150,000 patients 
annually in the United States with nearly 40–60% mortality 
(1-3). Over the past two decades, significant progress 
has been made in the fields of critical care, mechanical 
ventilation, fluid management and sedation practices that 
have impacted the practice of intensive care medicine, 
including the management of ARDS (3-5). Use of low-tidal 
volume ventilation (LTVV) has formed the cornerstone of 
our mechanical ventilation strategies in ARDS patients since 
the seminal ARDS Network Trial in 2000 (6). Use of tidal 
volumes of 6 mL/kg of ideal body weight (IBW) vs. 12 mL/kg  
IBW demonstrated lower mortality (31% vs. 39.8%, 
P=0.007) and higher ventilatory-free days in the first 28-days  
(12±11 vs. 10±11 days; P=0.007). Due to the paucity of 
interventions that have demonstrated mortality benefit in 
ARDS (7-10), LTVV remains one of the few tried, tested and 
proven strategies (11,12). Over the past few years, the use 
of LTVV has gained acceptance in non-ARDS critically ill 
patients and in settings outside of the intensive care unit 
(ICU) (13-15). 

In the recent article in Critical Care Medicine, Weiss et al. (16)  
evaluated the adoption of LTVV at one academic and 
three community hospitals in urban United States. They 
performed a retrospective cross-sectional study using a 
previously validated algorithm to diagnose patients meeting 

the Berlin definition of ARDS [bilateral infiltrates based 
on radiology reports, ARDS risk factors and heart failure 
based on attending physician notes in the electronic medical 
record (EMR) and echocardiography reports] (17,18). The 
primary outcome was determined as the percentage of 
patients with ARDS with at least one LTVV setting from 
the time of ARDS onset to extubation, ICU discharge or 
death; whichever was earliest. The primary outcome of 
LTVV was defined as 6.5 mL/kg of IBW without inclusion 
of plateau pressure (as two hospitals did not record plateau 
pressure). Overall, 70 patients (19.3%) were supported 
with LTVV after ARDS onset. The mean percentage of 
time this group received LTVV was 59.1%. Utilizing a 
lenient cut off of 8 mL/kg IBW, the authors found 54.4% 
patients receiving LTVV at some point during mechanical 
ventilation. The use of LTVV has ranged from 15–40% 
between 1998 and 2014 with notable exceptions being the 
centers that were involved in the ARDS Network Trials and 
used LTVV more consistently (16). 

Dr. Weiss’ study findings reflect present day ‘real world’ 
utilization of LTVV (16). It included multiple centers with 
different clinical practice settings and a multiethnic patient 
cohort. None of these hospitals relied on a LTVV protocol 
or order set during the study. While the authors rigorously 
attempted to identify patients with ARDS, there remained 
a high rate of discrepancy between identification of ARDS 
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using EHR and by the attending physicians. Only 12.4% 
of the ARDS cohort in the study was identified as having 
ARDS by the attending physicians. LTVV utilization did not 
differ significantly between the academic and community 
hospitals; however a majority of patients (282/362; 77.9%) 
in the cohort were admitted to the academic hospital. 
Another issue worth noting is the delayed of initiation of 
LTVV following onset of ARDS (median time 22.1 hours); 
that has been shown to independently correlate with poor 
hospital outcomes including mortality (19). 

It is pertinent to evaluate barriers against use of LTVV, 
tools to improve ARDS recognition and the need to develop 
methods to ensure compliance to a strategy that has proven 
mortality benefit. Despite robust evidence demonstrating 
multiple benefits of LTVV in ARDS, the acceptance of this 
practice is disturbingly low. Major  barriers to utilization 
of LTVV are the inability to recognize and tailor tidal 
volume to IBW (a function of height and gender) (15,20) 
and use of non-volume control modes of ventilation (19). 
Less common barriers to the implementation of LTVV 
include the fear of increased sedation needs (21,22), 
lack of acceptance of permissive hypercapnia (20,23,24), 
management of refractory hypoxemia (23,25), and 
multidisciplinary team dynamics (20). 

Finally, as recognized by the paper from Dr. Weiss, the 
most important barrier is poor recognition of ARDS by 
clinicians (16). Delayed recognition of ARDS and delayed 
application of LTVV is associated with prolonged and 
often irreversible lung injury (19). Possible approaches to 
improving ARDS recognition include electronic surveillance 
tools (18,26), change in ICU staffing models (27) and 
simplifying diagnostic criteria of ARDS (28). Unfortunately, 
none of  these are part icularly effect ive or easi ly 
generalizable to various ICU practice settings. On the other 
hand, there is a growing evidence of safety and efficacy of 
LTVV in all mechanically ventilated patients including 
those ventilated outside ICU (operating room, emergency 
department) (13,15,16,20,29). Adoption of LTVV to all 
ventilated patients effectively solves the challenges of timely 
recognition of ARDS assuring that patients with or without 
ARDS are not exposed to potentially injurious ventilation. 
Indeed, a pragmatic approach of using default initial tidal 
volume settings of 450 mL for adult men and 350 mL in 
adult  women will guarantee adherence to LTVV in the vast 
majority of patients (19).

Patients at risk of ARDS or suspected ARDS should be 
treated with volume-controlled modes of ventilation using 

IBW to ensure LTVV. The flow, pressure and respiratory 
rates could be appropriately optimized to aid in patient 
synchrony. Additionally, in severe cases, use of short-term 
neuromuscular blockade can result in improved ventilator 
synchrony and improved patient outcomes (30). Respiratory 
therapist-driven ventilator management protocols, decision 
support tools, adoption of quality metrics in policy and 
targeted provider education offer other pathways towards 
the goal of improved compliance (29,31-35). 

In conclusion, although our understanding of ARDS and 
its management strategies has evolved significantly over the 
past decade (4,36), adoption of evidence based mechanical 
ventilation in real-world practice has been disturbingly slow. 
Adopting safe default initial ventilator settings is simple yet 
effective approach to ensure that patients with and without 
ARDS are not exposed to potentially injurious mechanical 
ventilation.
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