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Foxglove for Dropsy
An Account of the Foxglove by British 
physician William Withering published 1785

Finger-like shape of flowers  Digitalis

“Time will fix the real value upon this discovery 
and determine whether I have imposed upon 
myself and others or contributed to the benefit of 
science and mankind.”

“In the year 1775 my opinion was asked 
concerning a family receipt for the cure of the 
dropsy. . .it had long been kept a secret by an old 
woman in Shropshire. . .the active herb could be 
no other than the Foxglove.”



Digoxin



Digoxin in HF: The Early Years
Study name Pts/design/ duration Treatment Results

Lee et al. 
NEJM 1982

25 HF pts w/o AF
Blinded crossover

Digoxin vs placebo 56% had improvement in HF severity
Responders: more chronic HF, greater LV dilation, S3

Guyatt et al.
Am J Cardiol 1988

20 HF pts w/o AF
Blinded crossover
7 weeks on/off

Digoxin vs placebo Digoxin: improved 6MWT and QOL
Deterioration in patients when taking placebo

Cohn J et al.
JAMA 1988

300 HF pts
RCT

Captopril vs digoxin vs 
placebo

Captopril: improved exercise time and NYHA class
Digoxin or captopril: fewer hosp, ED visits, increase in 
diuretics 

Uretsky et al.
PROVED trial
J Am Coll Cardiol
1993

88 HF pts w/o AF
8w dig, 12w RCT on/off 
dig

Withdrawal vs 
continuation of digoxin

Withdrawal of digoxin: 
‐ decreased exercise time
‐ more hosp, ED visits, increase in diuretics

Packer M et al.
RADIANCE trial
NEJM 1993

178 HF pts w/o AF
NYHA II‐III, EF ≤ 35%
On ACEI/diuretics
12 weeks RCT

Withdrawal vs 
continuation of digoxin

Withdrawal of digoxin: 
‐ RR 5.9 for worsening HF
‐ Decrease exercise tolerance and QOL

Lessons from the digoxin in early HF trials:

‐ HF patients feel better on digoxin than off it
‐ HF patients feel worse when digoxin is stopped



The DIG trial 

DIG group, NEJM 1997

6800 pts (~3400 with EF ≤ 45%)
Diuretics + ACEI
Digoxin vs placebo

No diff in mortality
↓ HF hosp: 27% vs 35%



Lesson #1: Observation (alone) is dangerous

Aguirre Davila et al. Eur Heart J 2019.

44% of pts in the DIG trial were 
treated with dig before entry into 
the trial– half had treatment 
withdrawn for randomization

Patients previously treated with 
digoxin had more advanced 
heart failure than previously 
untreated patients.

Why we need randomized 
controlled trials

Boorsma E et al. Eur Heart J 2019.



Lesson #2: Even RCTs aren’t perfect

Rathore et al. NEJM 2002 Rathore et al. JAMA 2003

Men: no impact of dig on mortality
Women: increased mortality on dig

Low dig level  increased survival
High dig level  decreased survival

Facts are stubborn things, but statistics are pliable.
― Mark Twain



Lesson #3: We Need More RCT!

Digoxin Evaluation in Chronic Heart 
Failure: Investigational Study In 
Outpatients in the Netherlands 

(DECISION)

- 982 pts
- EF < 50%

- Digoxin 0.5-0.9 ng/mL
- Death + HF hospitalizations

- Study completion date: July 2025

DIGitoxin to Improve ouTcomes in patients 
with advanced chronic Heart Failure (DIGIT-

HF)

- 2190 pts
- EF ≤ 40%

- Digitoxin 8- 18 ng/mL
- Death + HF hospitalization



1997 was a long time ago

Tomasoni D et al. ESC Heart Failure 2020; 7: 3505-3530.

Diuretics 
Isordil/hydralazine
ACE inhibitors
Digoxin

ARNI > ACEI > 
ARB
Evidence-based 
BB
MRA
SGLT2i



Digoxin is just. . . not that exciting.

Compared to other 
medications in HFrEF
patients of comparable risk, 
digoxin has lackluster 
benefit

Courtesy of Gregg Fonarow MD

“The Digitalis Investigation Group trial. . . effectively 
relegates it to be prescribed for the treatment of 
persistent symptoms after the administration of 
drugs that do reduce the risk of death and 
hospitalization. . . As the list of such drugs 
increases in the coming years, the use of 
digoxin will gradually, but inevitably, diminish.”  
--M Packer, NEJM 1997



But how could a little digoxin hurt?

Jefferies JL et al. JACC 2018; 72: 367-369.



. . . and the post‐Impressionists

When it comes to HF. . .

• Quadruple therapy saves lives!
• “I agree that we have better first‐line drugs . . 
.digoxin helps selected patients.”
‐‐ John Mandrola Medscape 7/26/19

• Save digoxin for the 
electrophysiologists

HFrEF

digoxin
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Digoxin in HF: The Early Years
Study name No. pts/duration Treatment Results

Lee et al. 
NEJM 1982

25 HF pts w/o AF
Blinded crossover

Digoxin vs placebo Clincoradiographic score: 56% had improvement in HF severity
Responders: more chronic HF, greater LV dilation, S3

Guyatt et al.
Am J Cardiol 1988

20 HF pts w/o AF
Blinded crossover
7 weeks on/off

Digoxin vs placebo Digoxin improved 6MWT and QOL
Deterioration occurred in patients only when taking placebo

Cohn J et al.
JAMA 1988

300 HF pts
RCT

Captopril vs digoxin Captopril vs placebo: improved exercise time (mean increase, 82 s vs 35 s) and 
New York Heart Association class (41% vs 22%)
Digoxin or captopril vs placebo: fewer hosp, ED visits, increase in diuretics 

DiBianco et al.
NEJM 1989

230 HF pts w/o AF
12 weeks RCT

Digoxin vs milrinone vs both vs 
placebo

Both increased exercise tolerance and reduced HF deterioration
Milrinone increased ventricular arrhythmias

Uretsky et al.
PROVED trial
J Am Coll Cardiol 1993

88 HF pts w/o AF
8w dig, 12w RCT on/off 
dig

Withdrawal vs continuation of 
digoxin

Withdrawal of digoxin: decreased exercise time, more hosp, ED visits, increase in 
diuretics

Packer M et al.
RADIANCE trial
NEJM 1993

178 HF pts w/o AF
NYHA II‐III, EF ≤ 35%
On ACEI/diuretics
12 weeks RCT

Withdrawal vs continuation of 
digoxin

Withdrawal of digoxin: 
‐ RR 5.9 for worsening HF
‐ Decrease exercise tolerance and QOL













Courtesy of Gregg Fonarow MD

The Four Pillars are exciting!


