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Case

● 75 year old man being discharged after hospitalization for acute 
decompensated HFrEF (LVEF 30%, s/p ICD)

● Multiple admissions in the past two years for HF

● History of CAD s/p DES x 2 to LAD 2 years ago, type 2 DM (Hgb A1c 8.0%), CKD 
stage 3, HTN, HLD, and a 30 pack year smoking history 

● He is already on metoprolol, aspirin, atorvastatin, lisinopril, spironolactone, 
metformin, insulin, and daily furosemide

● Is there anything else can we add to reduce his risk of HF exacerbation?



Search strategy

Used Pubmed search with “heart failure with reduced ejection fraction”

7216 results

Filters - published past 6 months

721 results

Filter - core clinical journals

93 articles



Dapagliflozin in Patients with Heart Failure 
and Reduced Ejection Fraction

McMurray JJV, Solomon SD, Inzucchi SE, et al.
The New England Journal of Medicine



Study characteristics

● Large, randomized, placebo controlled trial of therapy 

● Multicenter (410), multinational (20 countries)

● Analysis done by executive committee/Astra Zeneca

● Also by independent group at the University of Glasgow

● First large study of dapagliflozin with HFrEF at baseline +/- diabetes



PICO

● Population: Adults >18 years old; EF < 40%; NYHA class II, III, IV; on standard 
heart failure therapy; with and without diabetes

● Intervention: Dapagliflozin 10 mg

● Comparison: Placebo

● Outcome:

Primary: Cardiovascular death and hospitalization or urgent care visit 

Secondary:  Cardiovascular death and hospitalization



Relevance and Context

● Sodium-glucose cotransporter 2 (SGLT2) inhibitors 

● ↓ hospitalizations for HF in type 2 DM 

● Uncertain mechanism - possibly diuresis

● Little data on SGLT2 inhibitors in HFrEF patients in general

● Could potentially provide an additional treatment option for HFrEF



Patients

Inclusion criteria
● Adults >18 years old +/- diabetes
● HFEF < 40%
● NYHA class II, III, IV
● On standard HF therapy:  
● ICD +/- resychronization
● ACEi/ARB/sacubitril-valsartan + BB (+ mineralocorticoid receptor antagonist)
Exclusion criteria
● Recent treatment or side effects with SGLT2
● Symptomatic hypotension, SBP < 95, eGFR < 30, type 1 DM
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Intervention and Comparison

● Randomized to dapagliflozin 10 mg or placebo

● Evaluated at 14 days, 60 days, 4 months, and 4 month intervals after 

● Discontinued if DKA or pregnancy

● Dose temporarily reduced to 5 mg or held if needed clinically

Hypotension, volume depletion, AKI



Outcomes

Primary
● Hospitalization/urgent care visit + CV death

Secondary
● Hospitalization + CV death
● Total # hospitalizations
● CV deaths 
● Kansas City Cardiomyopathy Questionnaire scores at 0 and 8 months
● ↓ renal fx + death from any cause



Study Validity

+ Patients randomized
+ Randomization concealed to patients
+ Intention-to-treat was followed
+ Similar characteristics of both groups
+ Similar prognosis of both groups
+ Good follow up (89% and 88%)
- Study personnel were aware of allocation
- Study was funded by Astra Zeneca which could cause bias
- Very few class NYHA IV enrolled in study
- Reduced dosing protocol might have masked potential adverse events



Results

Primary:  
● 386 (16.3%) dapagliflozin vs. 502 (21.2%) placebo p<0.001 NNT - 21

Secondary:  
● 382 (16.1%) dapagliflozin vs. 495 (20.9%) placebo:  p<0.001, NNT - 21
● All individual event rates were less in dapagliflozin group
● KCCQ scores were significantly better in dapagliflozin group
● Adverse events were not significantly different 
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Are these results applicable to the patient?

● Age of trial participants was around 66 +/- 11

● Most of his medications were included in the baseline characteristics

● He is NYHA class II or III, EF < 40%, and would not be excluded on his degree 
of CKD

● Would discuss risks and benefits of the medication

● He could benefit in terms of his diabetes and HFrEF

● Will need monitoring of renal function and for symptoms of hypotension



Conclusion

● Dapagliflozin is a good option in patients with diabetes and HFrEF

● May be a safe and effective medication to add to select patient regimens 
without diabetes

● Appears to reduce both hospitalizations and cardiovascular death

● Adverse events commonly associated with SGLT2 inhibitors were not 
significantly different from placebo
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Introduction

Objective: To compare the accuracy of  lung ultrasound with the 
accuracy of CXR in the diagnosis of cardiogenic pulmonary edema 
in adult patients presenting with dyspnea



Acute Decompensated Heart Failure

• Clinical syndrome of new or worsening signs and symptoms of HF

• One of leading reasons for ED visits in US

Major Causes:
o ACS
o Myocarditis
o Acute valve syndromes
o Progressive valve disease
o Cardiomyopathies
o Poorly controlled hypertension

Clinical Manifestations:
o Acute dyspnea, orthopnea, tachypnea, 

tachycardia, hypertension
o Accessory muscle usage
o Diffuse pulmonary crackles
o S3, elevated JVP, and/or peripheral edema
o Hypotension (severe disease)
o Assess for inadequate peripheral or end-organ 

perfusion



Diagnosing ADHF

• EKG

• CXR

• Labs: CBC, troponins, electrolytes (Na+, K+, Cl-, HCO3-), BUN, 
creatinine, ABG, LFTs, BNP/NT-proBNP

• Bedside echo if cardiac/valvular function not known 
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Study Selection

• Inclusion criteria: prospective adult cohort presenting to any clinical 
setting with dyspnea who underwent both LUS and CXR on initial 
assessment 

• Two reviewers independently assessed the studies for inclusion 
criteria 

• Each article assessed for:
1. Patient selection 
2. CXR
3. Lung ultrasound
4. Medical record audit

• Two possible sources of variability between studies:
1. Spectrum of disease
2. Threshold effect





Main Outcomes, Measures, and Results
• Comparative accuracy of LUS and CXR in diagnosing ADHF as measured by the 

differences between the 2 modalities in pooled sensitivity and specificity

• Six studies met inclusion criteria, representing 1827 patients
• Number of LUS operators ranged from 1 to at least 12

• 4 studies – sonographers blinded to all clinical info except what was seen at the bedside 
and US images

• 2 studies – LUS expert blinded to all clinical info interpreted previously recorded images

Lung
Ultrasound

Chest 
Radiography

Sensitivity 0.88 0.73

Specificity 0.90 0.90



Conclusions

• Lung ultrasound superior, positive likelihood ratio of 8.6 (7.4 for CXR) and 
negative likelihood ratio of 0.1 (0.3 for CXR)

• LUS is more sensitive than CXR (0.88 vs. 0.73) in detecting pulmonary edema in 
acute decompensated heart failure (ADHF). No difference in specificity.

• For every 100 patients presenting with pulmonary edema, LUS can diagnose 15 
more cases than CXR without an increase in the number of false positives

• LUS should be considered as an adjunct imaging modality in the evaluation of 
patients with dyspnea at risk of ADHF



Limitations

• Number of including studies 

• Risk of bias in some domains

• Unclear/incomplete blinding of LUS/CXR

• Lung ultrasound wide sensitivity (0.58-0.97)

• Inconsistent results
• Convenience sampling

• Experience ultrasound operators
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