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Until the 1970s, 

treatment options for 

heart failure were

limited to digitalis 

and diuretics



Digoxin

Digoxin is a purified 

cardiac glycoside 

extracted from

the foxglove plant



Digoxin

…… as a treatment for

swelling or edema. 

……a slowing of the heart rate

and 

of the heavy breathing

…..used improperly, foxglove can be deadly





Van Gogh's vision. Digitalis intoxication?
Lee TC.

JAMA. 1981 Feb 20;245(7):727-9.

Vincent van Gogh, the Dutch postimpressionist painter, died in

1890. He was an uncommon man. Automutilation, depression,

insanity, and suicide are part of his medical history. During the last

few years of his life, his paintings were characterized by halos and

the color yellow. Critics have ascribed these aberrations to

innumerable causes, including chronic solar injury, glaucoma, and

cataracts. Van Gogh may have been under the influence of

digitalis intoxication and its side effects: xanthopsia and coronas.

This hypothesis is based on his twice having painted his physician

holding a foxglove plant; that this medicine was used in the latter

part of the 19th century in the treatment of epilepsy; and that the

toxic effects of digitalis may have, in part, dictated the artist's

technique

Abstract



Mechanism of action

Oliver J.Ziff et all.2016











The DIG trial is currently the largest and most rigorous

Assessment of digoxin in HFrEF patients with sinus rhythm

6800 participants with LVEF < 45%









Digitalis for treatment of congestive heart failure in patients in 

sinus rhythm: a systematic review and meta-analysis

(William B. Hood Jr et all. 2004) 

The literature indicates that the drug

has no effect on long-term mortality, 

but 

reduces the incidence of hospitalization, 

and has a positive effect 

on the clinical status of symptomatic patients. 



Can Medications be Safely Withdrawn in Patients With Stable 

Chronic Heart Failure? Systematic Review and Meta-analysis
(Ingrid Hopper et all 2014)

Meta-analysis of 7 studies of digoxin withdrawal (2,987 participants) 

showed 

increased HF hospitalizations

but 

no impact on all-cause mortality 

nor reduction in all-cause hospitalization













However, the same mechanism that explains the

action of digoxin is probably also the one

accountable for its toxicity.

Progressively accumulating Ca ++ ions eventually

exceed the storing capacity of the sarcoplasmic

reticulum;this stimulates the forward mode of the

Na + -Ca ++ exchanger and a transient inward

depolarizing current arises.

This is believed to be the electrophysiological

mechanism responsible for the generation of

delayed after depolarizations, which in turn can

induce polymorphic ventricular tachycardia due to

triggered activity

Wasserstrom et.all .2005













Τα αποτελέσματα της ανάλυσης έδειξαν σημαντική αύξηση της 

θνητότητας στους ασθενείς που είναι σε αγωγή με διγοξίνη.





Ασθενείς με επίπεδα  διγοξίνης μεγαλύτερα από 1,2ng/ml είχαν έως και 

56% αυξημένη θνητότητα.

Παρατηρήθηκε αύξηση της θνητότητας κατά 19% 

για κάθε 0,5ng/ml αύξηση της συγκέντρωσης διγοξίνης

Στους ασθενείς με καρδιακής ανεπάρκεια παρατηρήθηκε σημαντικότατη 

αύξηση κατά 58% της θνητότητας σε αυτούς που τέθηκαν σε αγωγή με 

διγοξίνη κατά τη διάρκεια της μελέτης, σε σύγκριση με ασθενείς με 

καρδιακή ανεπάρκεια που δε λάμβαναν διγοξίνη. 











Επισημαίνεται επίσης ότι τα επίπεδα 

διγοξίνης θα πρέπει να ελέγχονται και να 

παραμένουν εντός των ορίων 0.5-0.9ng/ml.



…..σε ασθενείς με καρδιακή ανεπάρκεια και κολπική μαρμαρυγή,

όταν η συχνότητα δεν ελεγχεται παρά τη μέγιστη χορήγηση β-αναστολέων,

ή όταν αντενδείκνυται η χορήγηση β-αναστολέων









2)  A series of reports on increased risks associated with long-term 

digoxin use, presumably due to its proarrhythmic properties,

have cast doubt on its safety. 

At least two factors can explain 

why clinicians seem reluctant to prescribe digoxin: 

1) There is a great deal of uncertainty regarding its 

clinical efficacy  in  modern HF patients

….from inotropic support to

neurohormonal modulation



Nevertheless, in our view, cardiac glycosides should not

be discarded from the HF armamentarium. Digoxin

probably still plays a role in patients with severe HF with

evidence of congestion who are unable to tolerate high

doses of disease modifying agents due to borderline

blood pressure/renal function. Digoxin should be used

with the aim of reducing hospital readmissions, while SDC

and creatinine and potassium levels should be closely

monitored to minimize the risk of toxicity.

Conclusions



Nitrate Therapy in Heart Failure

Why the combination of 

Hy+ISDN

takes a back seat 

in HFrEF therapy ?

.





Nitroso-Redox Balance and Heart Failure







Franciosa et all. Lancet. 1972

Guiha et all .N Engl J Med. 1974

In patients with heart failure, nitroprusside reduced

• systemic vascular resistance by 50%,

• increased cardiac output by 56%,

• and reduced left ventricular filling pressure by 47%.

These hemodynamic benefits with nitroprusside

led to studies with oral agents,

including hydralazine, isosorbide dinitrate (ISDN)







In summary, the V-HeFT I study

demonstrated that the combination of Hy+ISDN

can improve the survival of HFrEF patients

significantly.



In summary, the V-HeFT II study showed that the combination of the direct-

acting vasodilator Hy+ISDN

is less favourable in terms of survival

than the ACEi enalapril.

The arrhythmogenic side effects of the Hy+ISDN combination were

primarily a consequence of the reflex increase in

sympathetic activity due to the effect of arterial

vasodilator hydralazine





African-American Heart Failure Trial

















The fact that the combination of Hy+ISDN

takes a back seat in HFrEF therapy is partly due

to changes in the concept of the pathophysiology

of heart failure.

While in the 1950s and 1960s the

cardiorenal paradigm prevailed and heart 

failurewas predominantly treated with the use 

of digitalis and diuretics, 

the haemodynamic concept,

which established the use of vasodilators, 

came to dominate in the 1970s and 1980s.

From the1990s onwards, the treatment of 

heart failure based on the neurohumoral 

concept became prevalent, supplemented by 

highly effective neurohumoral

antagonists 

















Intravenous Nesiritide vs Nitroglycerin for Treatment of 

Decompensated Congestive Heart Failure

A Randomized Controlled Trial

Publication Committee for the VMAC Investigators

Conclusion 

When added to standard care 

in patients hospitalized with 

acutely decompensated CHF, 

nesiritide improves

hemodynamic function and 

some self-reported symptoms 

more effectively 

than intravenous 

nitroglycerin or placebo.













..να λάβουμε σοβαρά υπόψη τα οφέλη

αλλά  και τα πιθανόν αρνητικά 

της χορήγησης διγοξίνης  

Στην απόφασή μας..

…  και με φρόνηση να αποφασίζουμε   

εξατομικευμένα για τον εκάστοτε ασθενή.

…..συνιστάται ο συχνός έλεγχος των 

επιπέδων του φαρμάκου.



….μελέτες παρατήρησης, κυρίως σε πληθυσμούς πολυκεντρικών μελετών,  

για την αύξηση της θνητότητας 

ύστερα από θεραπεία με διγοξίνη. 

τυχαιοποιημένες μελέτες



No (Hy+ISDN.)



HY+ISDN therapy improves symptoms, quality of life, and exercise capacity, 

as well as reduces hospitalization and mortality.

In patients with HFrEF who cannot receive either an ACEi or an ARB due to 

intolerance or contraindication

In self-identified African-American patients with LVEF < 35% or with an 

LVEF <45% combined with a dilated left ventricle in NYHA class III-IV 

despite optimal treatment with ACEi or ARB, BB and MRA




