
CARDIOLOGY / CORONARY ARTERY DISEASE

19 May 2026

Reverse-FALLS Protocol Reduces Pulmonary 
Congestion in CPE Patients
Written by The Life Science Feed Editorial Team · Published 19 May 2026 · Edited by Mara Voss

Cardiogenic pulmonary edema (CPE) presents a significant clinical challenge due to impaired gas exchange and 

potential acute respiratory failure. Diuretic therapy is foundational, yet optimal dosing requires individualized 

assessment of patient response. A recent prospective observational study explored the utility of the 

Reverse-FALLS protocol, an ultrasound-guided approach, in monitoring diuretic efficacy in the emergency 

department.

K E Y  TA K E AWAY S

º The Pivot: Structured ultrasound protocols, specifically Reverse-FALLS, can guide and monitor diuretic 

therapy in acute CPE.

º The Data: 82.5% of patients demonstrated a significant reduction in B-lines following diuretic therapy, with 

p-values ranging from P=.005 to P<.001 across lung regions.

º The Action: Clinicians may consider incorporating bedside lung ultrasonography with the Reverse-FALLS 

protocol to individualize diuretic management in CPE, potentially mitigating intravascular volume depletion.

Cardiogenic pulmonary edema (CPE) is a serious condition associated with impaired gas exchange and acute respiratory 

failure, carrying high mortality. Diuretics are considered the cornerstone of CPE treatment, with furosemide doses 

requiring individualization based on patient status and response. Lung ultrasonography has emerged as a reliable 

bedside tool for diagnosing and monitoring pulmonary congestion. By assessing extravascular lung water and inferior 

vena cava (IVC) size, clinicians can obtain objective data to guide diuretic therapy for safe and effective treatment of 

pulmonary edema. However, data on structured ultrasound protocols, such as the Reverse-FALLS protocol, for guiding 

and monitoring diuretic therapy in the emergency department are limited.1,2,3

CPE typically arises from acute decompensated heart failure, where increased hydrostatic pressure in the pulmonary 

capillaries leads to fluid extravasation into the interstitial and alveolar spaces. This fluid accumulation impairs oxygen 

diffusion and reduces lung compliance, resulting in dyspnea, hypoxemia, and increased work of breathing. Early and 

effective management is crucial to prevent progression to severe respiratory distress and multi-organ dysfunction. While 

diuretics are fundamental, their optimal dosing and timing remain a challenge, often relying on subjective clinical 

assessments. Over-diuresis can lead to acute kidney injury and electrolyte imbalances, while under-diuresis can prolong 

hospital stays and worsen outcomes. Therefore, objective, real-time monitoring tools are essential to optimize diuretic 

therapy and improve patient safety and efficacy.

The Reverse-FALLS Protocol Study
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A prospective, single-center observational study was conducted between April 1 and June 30, 2023, in an emergency 

department to evaluate the Reverse-FALLS protocol.1 Adult patients diagnosed with acute CPE were included. Bedside 

lung ultrasonography and IVC measurements were performed using the Reverse-FALLS protocol both before and after 

intravenous loop diuretic therapy. The study recorded the number of B-lines in four lung regions and changes in IVC 

diameter. The primary outcome was the change in B-line counts following diuretic treatment. Secondary outcomes 

included IVC diameter changes and clinical outcomes.1

The study specifically included patients presenting with acute symptoms consistent with CPE, such as acute dyspnea, 

orthopnea, and radiographic evidence of pulmonary congestion, in conjunction with elevated cardiac biomarkers. 

Exclusion criteria typically involved conditions that could confound ultrasound findings, such as severe chronic lung 

disease, pneumothorax, or significant pleural effusions unrelated to CPE. The Reverse-FALLS protocol involved a 

standardized approach to lung ultrasound, systematically scanning four predefined lung regions: right upper, right lower, 

left upper, and left lower. B-lines, which are vertical hyperechoic artifacts extending from the pleural line to the edge 

of the screen, indicate interstitial and alveolar fluid. The number of B-lines was semi-quantitatively assessed in each 

region. IVC diameter was measured in both inspiration and expiration to assess volume status and fluid responsiveness. 

Intravenous loop diuretics, primarily furosemide, were administered according to standard emergency department 

protocols, with doses individualized based on patient weight, renal function, and prior diuretic use. The interval between 

ultrasound assessments was chosen to allow sufficient time for diuretic action and observable changes in pulmonary 

congestion.

A total of 40 patients were included in the study, with a mean age of 73.7 ± 12.7 years; 65% of the participants 

were female. Following diuretic therapy, 82.5% of patients demonstrated a significant reduction in B-lines on lung 

ultrasonography. B-line counts decreased significantly in all lung regions: right upper (P=.005), right lower (P=.013), left 

upper (P<.001), and left lower (P<.001). The mean interval between ultrasound assessments was 6.2 ± 3.4 hours. Changes 

in IVC diameter were not statistically significant (P=.061). Higher brain natriuretic peptide levels were significantly 

associated with worse clinical outcomes (P=.021).1

The study concluded that bedside lung ultrasonography using the Reverse-FALLS protocol effectively demonstrated a 

reduction in pulmonary congestion following diuretic therapy in patients with CPE. Monitoring B-line changes may 

allow individualized diuretic management without significant intravascular volume depletion, thereby supporting the 

clinical utility of ultrasound-guided treatment in the emergency department.1

Despite the positive findings, the study had several limitations. Its single-center, observational design limits the 

generalizability of the results. The relatively small sample size of 40 patients may not fully capture the heterogeneity 

of the CPE patient population. The study did not include a control group receiving standard care without ultrasound 

guidance, making it difficult to definitively attribute improved outcomes solely to the Reverse-FALLS protocol. 

Furthermore, the assessment of B-lines, while standardized, still carries a degree of operator dependency, and 

inter-observer variability was not explicitly reported. The lack of significant change in IVC diameter, despite a reduction 

in B-lines, suggests that IVC measurements alone may not be sufficient to guide diuretic therapy in all CPE patients, 

or that the timing of IVC measurements relative to diuretic administration may need further optimization. Future 

multicenter, randomized controlled trials with larger cohorts are necessary to validate these findings and establish the 

Reverse-FALLS protocol as a standard of care for guiding diuretic therapy in CPE.
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CLINICAL IMPLICATIONS

The utility of the Reverse-FALLS protocol in guiding diuretic therapy for cardiogenic pulmonary edema 

offers a practical, evidence-based approach for emergency department clinicians. Relying solely on clinical 

signs or fixed diuretic doses often leads to suboptimal fluid management, risking either under-diuresis and 

persistent congestion or over-diuresis and renal injury. The ability to objectively quantify pulmonary congestion 

via B-lines and monitor their reduction provides a tangible metric for treatment response, moving beyond 

subjective assessments. This individualized approach could refine diuretic strategies, potentially reducing 

hospital readmissions and improving patient outcomes by preventing both fluid overload and depletion.

While the study is observational and single-center, the findings underscore the growing role of point-of-care 

ultrasound in acute care. For medical device manufacturers, this highlights a clear market for user-friendly, 

integrated ultrasound systems that can easily implement protocols like Reverse-FALLS. Training for GPs and 

specialists in these protocols will be essential to translate this research into widespread clinical practice. The 

lack of significant IVC diameter changes as a marker of response, contrasted with the clear B-line reduction, 

suggests that B-lines may be a more sensitive indicator of pulmonary decongestion in this acute setting.

Patients stand to benefit from more precise and personalized care. The risk of adverse events associated 

with diuretic therapy, such as electrolyte imbalances or acute kidney injury, could be mitigated by a guided 

approach that aims for optimal rather than maximal diuresis. This precision medicine approach, even for a 

common condition like CPE, represents a step forward in optimizing resource utilization and enhancing patient 

safety within the emergency department setting.
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