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SOLOIST-WHF: Addressing the Vulnerable Period 
of an Admission for Worsening Heart Failure

Verma S, Bhatt DL. 2020 (unpublished) 
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Sotagliflozin: Dual SGLT1 and SGLT2 Inhibitor

• SGLT1 is the primary transporter for 
absorption of glucose and galactose in 
the GI tract

• Pharmacologic inhibition by sotagliflozin 
is independent of insulin and does not 
depend on kidney function

• Potential effects on atherosclerotic risks

• SGLT2 is expressed in the kidney, where 
it reabsorbs 90% of filtered glucose

• Pharmacologic inhibition by sotagliflozin 
is independent of insulin but requires 
kidney function

SGLT1 SGLT1

SGLT2



Bagiella E, Bhatt DL, Gaudino M. JACC 2020;76:342-345.

• Loss of funding during the onset of the COVID-19 pandemic

• Academic leadership did everything to ensure patient safety 
and to honor the scientific contribution of the patients
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Key Inclusion Criteria

• Admission with signs and symptoms of heart failure
• Treatment with intravenous diuretics
• Stabilized, off oxygen, transitioning to oral diuretics
• BNP ≥150 pg/mL (≥450 pg/mL if atrial fibrillation) or NT-

proBNP ≥600 pg/mL (≥1800 pg/mL if atrial fibrillation)
• Type 2 diabetes

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Key Exclusion Criteria

• End-stage heart failure
• Recent ACS, stroke, PCI, or CABG
• eGFR <30 mL/min/1.73m2

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



CONSORT Diagram
Screened
N=1549

Randomized
N=1222 (79%)

Sotagliflozin
N=608 (100%)

(3 never received dose)

Placebo
N=614 (100%)

(3 never received dose)

Completed Study N=588 (96.7%) Completed Study N=591 (96.3%)

Countries 32
Sites 306 Incl./Excl. criteria not met 289

Death 2
Other 36

Early Discontinuation from Study N=20 (3.3%)

Exposed to treatment ≥80% of follow-up      497 (81.7%)
Known vital status 592 (97.4%)
Actual vs. potential total follow-up time 98.5%

Screen Fails N=327

Median (Q1-Q3) follow up duration = 9.0 (4.9-13.4) months, maximum 22.3 months 

Early Discontinuation from Study N=23 (3.7%)

Exposed to treatment ≥80% of follow-up      486 (79.2%)
Known vital status 595 (96.9%)
Actual vs. potential total follow-up time 98.3%

Bhatt DL, et al. NEJM. 2020.



Baseline Characteristics
Sotagliflozin

(N=608)
Placebo
(N=614)

Age, years 69 (63-76) 70 (64-76)
Female 198 (32.6) 214 (34.9)
Geographic Region

Europe
Americas
Rest of World

399 (65.6)
171 (28.1)

38 (6.3)

401 (65.3)
175 (28.5)
38 (6.2)

LVEF, % 35 (28-47) 35 (28-45)
eGFR, mL/min/1.73m2 49.2 (39.5-61.2) 50.5 (40.5-64.6)
NT-proBNP, pg/mL 1817 (855-3659) 1741 (843-3582)
Any RAAS Inhibitor 553 (91.0) 563 (91.7)
Any Glucose Lowering Medication 522 (85.9) 522 (85.0)
First Dose Prior to Index Hospitalization Discharge 290 (47.7) 306 (49.8)

Numbers in table are n (%) or median (Q1, Q3).

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Primary Efficacy: Total CV Death, HHF,
and Urgent HF Visit

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Primary Efficacy: Total CV Death, HHF,
and Urgent HF Visit – Significant by 28 Days

Very early effect
Significant by 28 Days:
HR=0.61, P=0.035
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Total CV Death and HHF
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First of CV Death or HHF

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Efficacy Testing Hierarchy

Endpoint 
Sotagliflozin
Rate [Events]

Placebo
Rate [Events] HR (95% CI) P-value

Total CV death, HHF, and urgent HF visit 51.0 [245] 76.3 [355] 0.67 (0.52-0.85) 0.0009

Total HHF and urgent HF visit 40.4 [194] 63.9 [297] 0.64 (0.49-0.83) 0.0008

CV death 10.6 [51] 12.5 [58] 0.84 (0.58-1.22) 0.36

Total CV death, HHF, NFMI, and non-fatal 
stroke

51.4 [247] 71.0 [330] 0.72 (0.56-0.92) 0.008*

Total CV death, HHF, urgent HF visit, and 
HF while hospitalized

54.7 [263] 80.6 [375] 0.68 (0.54-0.86) 0.001*

All-cause death 13.5 [65] 16.3 [76] 0.82 (0.59-1.14) 0.23*

Change in KCCQ-12 score, points 17.7 13.6 4.1 (1.3-7.0) 0.005*

Change in eGFR, mL/min/1.73m2 -0.34 -0.18 -0.16 (-1.30-0.98) 0.78*

*Nominal p-value.  Rate = number of events per 100 patient-years. Values in table for change in KCCQ-12 score and change 
in eGFR are least squares means, difference in least squares means, and 95% CI for difference in least squares means



Adverse Events of Special Interest

Composite Term

Sotagliflozin
N=605
n (%)

Placebo
N=611
n (%) P-value

Bone fractures 12 (2.0) 9 (1.5) 0.52

Diabetic ketoacidosis 2 (0.3) 4 (0.7) 0.69

Genital mycotic infections 5 (0.8) 1 (0.2) 0.12

Urinary tract infections 52 (8.6) 44 (7.2) 0.40

Volume depletion 57 (9.4) 54 (8.8) 0.77

Diarrhea 42 (6.9) 25 (4.1) 0.032

Pancreatitis 0 3 (0.5) 0.25

Venous thrombotic events 0 7 (1.1) 0.015

Malignancies 4 (0.7) 4 (0.7) 1.00

Adverse event leading to amputation 4 (0.7) 1 (0.2) 0.22

Severe hypoglycemia 9 (1.5) 2 (0.3) 0.037

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Improvement in KCCQ-12 to Month 4
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Change in eGFR

Overall Prior to Week 4 After Week 4
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Events Per 100 py
Subgroup Patients Sotagliflozin Placebo HR (95% CI)

Overall 1222 51.0 76.3 0.67 (0.52, 0.85)
LVEF (%)

< 50 966 56.9 79.9 0.72 (0.56, 0.94)
≥ 50 256 30.6 64.0 0.48 (0.27, 0.86)

Geographic Region
Americas 346 68.3 103.0 0.64 (0.43, 0.95)
Europe 800 44.1 64.7 0.69 (0.50, 0.95)
Rest of World 76 48.4 78.3 0.60 (0.23, 1.58)

First Study Drug Dose
Before Discharge 596 52.1 76.6 0.71 (0.51, 0.99)
After Discharge 626 50.0 76.1 0.64 (0.45, 0.90)

Sex
Female 412 41.9 52.0 0.80 (0.51, 1.25)
Male 810 55.7 89.3 0.62 (0.47, 0.82)

Age (years)
< 65 364 57.1 71.1 0.79 (0.51, 1.23)
≥ 65 858 48.0 78.5 0.62 (0.47, 0.82)

0.25 0.5

Sotagliflozin Better

1 2

Placebo Better

0.59 (0.44, 0.79)
0.90 (0.58, 1.37)

85.8
58.1

50.1
53.1

854
368

eGFR (ml/min/1.73m2)
< 60
≥ 60

Primary Efficacy Subgroups
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Limitations

Trial was stopped early
• Nevertheless, robust reduction in primary endpoint
• Shortened duration limited the statistical power to see 

significant reductions in CV death or in kidney endpoints
Primary endpoint was changed while blinded to results

• However, original primary endpoint was also strongly 
positive

Investigator-reported events were used instead of adjudication
• Double-blind trial, with no reason to expect bias

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 



Conclusions
In patients with acute decompensated HF, sotagliflozin
significantly reduced the composite of total CV deaths, 
hospitalizations for HF, and urgent HF visits by 33%

• With an early benefit that was significant by 1 month
• A Number Needed to Treat of only 4 patient-years

With careful patient selection and close monitoring, early 
initiation of sotagliflozin was generally well tolerated (similar to 
placebo) and safe
The benefits were consistent across subgroups, including:

• Initiation prior to or soon after hospital discharge
• In HF with reduced or preserved ejection fraction

Bhatt DL, Szarek M, Steg PG, et al., and Pitt B. N Engl J Med. 2020. Bhatt DL. AHA 2020, virtual. 
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