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Abstract

An integral component of the practice of medicine is focused on the initiation of medications, based on clinical practice guidelines and underlying trial 
evidence, which usually test the addition of novel medications intended for life-long use in short-term clinical trials. Much less attention is given to the 
question of medication discontinuation, especially after a lengthy period of treatment, during which patients age gets older and diseases may either 
progress or new diseases may emerge. Given the paucity of data, clinical practice guidelines offer little to no guidance on when and how to depre
scribe cardiovascular medications. Such decisions are often left to the discretion of clinicians, who, together with their patients, express concern of 
potential adverse effects of medication discontinuation. Even in the absence of adverse effects, the continuation of medications without any proven 
effect may cause harm due to drug–drug interactions, the emergence of polypharmacy, and additional preventable spending to already strained 
health systems. Herein, several cardiovascular medications or medication classes are discussed that in the opinion of this author group should 
generally be discontinued, either for the prevention of potential harm, for a lack of benefit, or for the availability of better alternatives.

Keywords Cardiovascular medicines • Polypharmacy • Deprescribing

Clinical practice  guidelines issued by professional societies offer 
evidence-based recommendations for clinicians and systems to guide 
clinical decision-making. Nonetheless, it should be appreciated that a 
majority of the recommendations issued within clinical practice guide
lines are not based on evidence from large, randomized clinical trials 
(RCTs).1,2 Even when there is RCT evidence available, many established 
medicines have been tested in prior decades in the context of historical 
care and often excluded the elderly and patients with multimorbidity 
and polypharmacy.3,4 Most major RCTs investigate the effects of initiat
ing a new medication as opposed to the question of discontinuing cer
tain treatments after a lengthy period of time, given that RCTs tend 
to have relatively short periods of follow-up. Decisions on when to 
stop medications are much less well defined and left to the discretion 
of clinicians. When patients come to clinics, the tendency is to add 
more and more medications and it is unusual to discontinue medica
tions, exacerbated by ‘clinical inertia’ or the concept that if a patient is 
stable, do not stop treatments.5 In fact, continuing unnecessary medica
tions may be harmful even if the specific drug is not harmful, since taking 
more medications in and of itself has drawbacks.

While appropriate polypharmacy, defined as the concurrent use of 
five or more prescription and over-the-counter medications may 
have beneficial effects,6 it also carries risk of adverse events7 and may 
have an adverse effect on medication adherence, especially in those tak
ing a large number of medications and in the elderly.8 Inappropriate 
polypharmacy is common and includes the prescription of ineffective 
or even harmful medications.9 It is estimated that approximately one 
in five prescription medications in the elderly is inappropriate.10

Deprescribing describes the process of stopping or tapering inappro
priate medications in order to reduce polypharmacy and its attendant 
harm.9 In addition, deprescribing medications may help to prevent un
necessary expense in strained health systems.

Below, we have summarized and discussed examples of cardiovascular 
medications that either should be discontinued when encountered to pre
vent harm or should at least be re-evaluated given a lack of benefit or avail
ability of better choices (Table 1). The list is non-exhaustive and represents 
the opinions of the author group. For all of these agents, there may be cir
cumstances in which exceptions can be made when these agents may be 
useful despite an unfavourable risk profile for their use in general.

Medications to stop to prevent 
harm
Primum non nocere represents one of the most important ethical princi
ples in all of medicine and should guide our actions in daily clinical 

practice, although this should be modified to ‘use treatments that 
have greater benefit than harm.’ Therefore, it is our duty to regularly re
view patient’s prescription lists to scan for medications that cause more 
harm than good or are outright harming patients. Below, we have pro
vided a non-exhaustive list of medications that should be deprescribed 
when encountered in the clinical settings discussed.

Antiplatelet therapy in patients on oral 
anticoagulants with stable cardiovascular 
disease
Oral anticoagulation is the cornerstone in the prevention of thrombo
embolic events in patients with atrial fibrillation,11 while single antiplatelet 
therapy, usually with low-dose aspirin, is recommended for secondary pre
vention in patients with stable ischaemic heart disease for the prevention of 
serious adverse events.12,13 After an acute coronary syndrome (ACS) and/ 
or undergoing percutaneous coronary intervention (PCI), dual antiplatelet 
therapy (DAPT) is recommended to prevent recurrent adverse cardiac 
events.14 If such patients also have atrial fibrillation, current clinical practice 
guidelines suggest a short period of triple therapy consisting of a direct oral 
anticoagulant (DOAC), a P2Y12 inhibitor and aspirin, followed by a dual an
tithrombotic therapy consisting of DOAC and one antiplatelet agent for 
up to 1 year, followed by oral anticoagulation therapy alone.11,13,14

Of interest, registry and claims data suggest that a considerable portion 
of patients with atrial fibrillation and stable ischaemic heart disease receive 
aspirin on top of oral anticoagulation.15 In the ORBIT-AF registry, one-third 
of patients receiving inappropriate aspirin therapy did not even have a his
tory of atherosclerotic cardiovascular disease (ASCVD). Such  patients did 
not experience a lower rate of ischaemic events but were at increased risk 
of major bleeding in registry analyses16,17,18 and dedicated RCTs.19 The 
most compelling trial randomized 2236 patients with stable coronary dis
ease and atrial fibrillation to rivaroxaban alone or rivaroxaban with single 
antiplatelet therapy.19 Not surprising, add-on antiplatelet therapy increased 
major bleeding by nearly 70%. But antiplatelet therapy also increased the 
composite of death and thrombotic events by 36%, and death was in
creased by 80%. Thus, when confronted with a patient taking oral anticoa
gulation for atrial fibrillation, clinicians should carefully assess co-medication 
and the indication for concomitant antiplatelet therapy, which should gen
erally be deprescribed in patients latest 1 year after ACS or PCI.

Low-dose aspirin in primary prevention of 
atherosclerotic cardiovascular disease
Low-dose aspirin is recommended in all patients with ASCVD to re
duce atherosclerotic events.20,21 In patients without ASCVD who are 
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Table 1 Cardiovascular medicines that should be deprescribed as they either inflict harm, for a lack of benefit, or for 
availability of better alternatives

Rationale Substance Indication Results

Harm Antiplatelet therapy in patients 
with AFIB and stable ASCVD on 
OAC

Reduction of ischaemic events Increased bleeding risk without reduction in 
ischaemic events.

Aspirin in primary ASCVD 
prevention

Reduction of ischaemic events Moderate reduction in cardiovascular events, 
significant increase in bleeding events

Combining beta-blockers and 
calcium channel blockers

Heart rate control Combined negative chronotropic effects 
potentially resulting in harmful adverse events

Calcium channel blockers in 
patients with heart failure

Angina relief and heart rate control Negative inotropic effects potentially resulting in 
harmful adverse events

DPP-4 inhibitors in established 
CVD

Type 2 diabetes No effects on cardiovascular events, increased risk 
of heart failure events observed with saxagliptin.

Dobutamine or milrinone in 
patients without 
life-threatening hypoperfusion

Improvement in cardiac output and 
hypoperfusion, reduction in 
mortality

Increase in mortality.

DAPT > 3 weeks after stroke Reduction of ischaemic events Increase in bleeding risk, lack of benefits on 
ischaemic events.

Niacin CVD risk reduction Increase in adverse events, no cardiovascular benefits

NSAIDs Pain Increased risk of major vascular events (myocardial 
infarction, stroke) as well as heart failure– 
associated events and mortality

Combining ACE inhibitors and 
ARBs or ACE inhibitors and 
ARNi

Heart failure No additive effects on mortality, high risk of 
angiooedema and other adverse effects

Thiazolidinediones in patients 
with heart failure

Type 2 diabetes Increased risk of heart failure events, no 
cardiovascular benefits.

Lack of benefit

Beta-blockers > 1 year after 
reperfused MI

CVD risk reduction Equipoise, ongoing trials, one recent neutral trial

Coenzyme Q10 and vitamin D SAMS No evidence for SAMS prevention, lack of 
high-quality data.

Digoxin as a first-line rate control drug 
in atrial fibrillation

Heart rate control in AFIB More adverse effects, narrow therapeutic range, 
necessity for digoxin plasma level 
measurements?

Fibrates for CVD risk reduction Hypertriglyceridaemia, atherogenic 
lipid profile, CVD risk reduction

No effects on cardiovascular events in 
contemporary trials, especially as add-on to 
statin therapy, despite beneficial effects on 
triglyceride levels

Fish oil supplements for CVD risk 
reduction

CVD risk reduction No effects on cardiovascular events in contemporary 
trials testing ‘over-the-counter’ fish oil 
supplements

Loop diuretics in patients with 
compensated heart failure

Maintenance of euvolaemia Potential adverse neurohormonal and kidney 
effects, safety of discontinuation

Fixed duration of DAPT after PCI Reduction of ischaemic events Novel evidence suggests feasibility, efficacy, and 
safety of tailored approach based on ischaemic 
and bleeding risk and presence of comorbidities

Continued 
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deemed at cardiovascular risk, aspirin therapy was consistently associated 
with a reduction in non-fatal ischaemic events but an increase in non-fatal 
bleeding events along trials.22,23 Similar results were observed in patients 
with diabetes mellitus.24 Especially in the elderly, bleeding risks seem to 
outweigh cardiovascular benefits.25 Contemporary clinical practice 
guidelines suggest that in patients with diabetes, aspirin may be consid
ered,26 while in those at low or moderate cardiovascular risk, aspirin is 
contraindicated given the risk of harm.20,27

Combining beta-blockers and calcium 
channel blockers
While the combination of a beta-blocker and a dihydropyridine calcium 
channel blocker conveys additional effects in blood pressure manage
ment, the combination of beta-blockers and non-dihydropyridine cal
cium channel blockers for arrhythmia or hypertension treatment 
should generally be avoided, as the combined negative chronotropic ef
fects may result in serious adverse events. In selected patients such as 
those with compensated heart failure with reduced ejection fraction 
(HFrEF) and atrial fibrillation with uncontrolled rapid ventricular re
sponse, a careful combination of low-dose non-dihydropyridine calcium 
channel blockers and beta-blockers may be used, especially if left ven
tricular function is thought to be depressed due to ongoing tachycar
dia.28 It has to be noted that the data underlying the contraindication 
for non-dihydropyridine calcium channel blockers in HFrEF are some
what outdated and did not primarily address rate control in atrial 
fibrillation.29

Calcium channel blockers in patients with 
heart failure with reduced ejection 
fraction
Non-dihydropyridine calcium channel blockers such as diltiazem and 
verapamil are commonly used in the treatment of angina and arrhyth
mias. Given their negative inotropic effects, current clinical practice 

guidelines recommend against the use of calcium channel blockers in 
patients with HFrEF.30–32

Use of dipeptidyl peptidase-4 inhibitors in 
patients with diabetes and established 
cardiovascular disease
Dipeptidyl peptidase-4 (DPP-4) inhibitors prevent breakdown of 
glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic 
peptide, thereby increasing the secretion of insulin, suppressing gluca
gon release, and normalizing blood glucose levels. Randomized con
trolled cardiovascular outcome trials for five DPP-4 inhibitors have 
proved the cardiovascular safety of DPP-4 inhibitors but failed to dem
onstrate cardiovascular benefits.26 Treatment with the DPP-4 inhibitor 
saxagliptin was associated with a significantly increased risk for heart 
failure hospitalization when compared with placebo and should there
fore not be used in patients with or at risk of heart failure.33 Given the 
striking cardiovascular benefits demonstrated for treatment with 
GLP-1 receptor agonists and sodium–glucose cotransporter-2 
(SGLT-2) inhibitors, preference should be given to drugs of those 
two classes and patients with established cardiovascular disease on 
DPP-4 inhibitors should be switched accordingly.26 GLP-1 receptor 
agonists, which work on the same pathway, should not be added to 
DPP-4 inhibitors, but rather should replace these drugs.

Dobutamine or milrinone for patients with 
decompensated heart failure but without 
life-threatening hypoperfusion
Positive inotropes, while they may provide temporary improvement in 
cardiac output, have been proved to provide more harm than benefit in 
the absence of life-threatening hypoperfusion. In the OPTIME-CHF 
trial, for example, for patients hospitalized with decompensated heart 
failure, milrinone increased death, myocardial infarction, atrial fibrilla
tion, hypotension, and ventricular tachycardia two- to three-fold,34

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Continued  

Rationale Substance Indication Results

Better alternatives 
available

ACEi/ARBs in HFrEF HF risk reduction Better outcome data for sacubitril/valsartan

Choice of beta-blocker in HFrEF Cardiovascular risk reduction Bisoprolol, carvedilol, and metoprolol succinate 
shown to reduce mortality and HF readmission 
rates

Beta-blockers as first-line 
therapy in hypertension

Cardiovascular risk reduction Less pronounced effects on stroke incidence 
compared with other established 
antihypertensives

Clopidogrel after ACS Reduction of MACE Better outcome data for prasugrel and ticagrelor

Simvastatin for lipid lowering ASCVD primary and secondary 
prevention

Better efficacy and effectiveness for rosuvastatin 
and atorvastatin

Warfarin in AFIB Reduction of thromboembolic 
events

Better outcome data for DOACs (dabigatran, 
rivaroxaban, apixaban, edoxaban)

AFIB, atrial fibrillation; ASCVD, atherosclerotic cardiovascular disease; OAC, oral anticoagulation; CVD, cardiovascular disease; DPP-4, dipeptidyl peptidase-4; DAPT, dual antiplatelet 
therapy; NSAID, non-steroidal anti-inflammatory drugs; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor blocker 
neprilysin inhibitor; MI, myocardial infarction; HFrEF, heart failure with reduced ejection fraction; HF, heart failure; PCI, percutaneous coronary intervention; SAMS, statin-associated 
muscle symptoms; DOAC, direct oral anticoagulant; ACS, acute coronary syndrome; MACE, major adverse cardiovascular even.
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concerning findings confirmed in other trials and registries.35,36 Every 
large randomized trial of inotropic therapy has shown greater harm 
than benefit, regardless of the duration.37 The use of ‘home’ inotropes, 
thus, is not justified and should generally be avoided, given the described 
harm and if administered in patients awaiting transplantation an implan
table cardioverter defibrillator should be in place. Unfortunately, some
times they are used since a patient then may be a higher priority on the 
heart transplant listing system.

Dual antiplatelet therapy exceeding three 
weeks in patients with ischaemic stroke
Current clinical practice guidelines recommend initiation of DAPT consist
ing of aspirin and clopidogrel in patients with minor non-cardioembolic is
chaemic stroke or high-risk transient ischaemic attacks (TIA) within 24 h of 
symptom onset and continuation for 21 days to reduce the risk of recur
rent ischaemic stroke for up to 90 days.38 This recommendation is based 
on the results of two major RCTs.39,40 In a post-hoc time-course analysis 
of the CHANCE trial, the benefits of reducing recurrent strokes out
weighed the bleeding risk associated with DAPT, especially within the first 
3 weeks of treatment, after which bleeding risks outweighed the ischaemic 
benefits.41 Two additional, large RCTs compared the effects of long-term 
DAPT after ischaemic stroke or high-risk TIA.42,43 In both trials, a DAPT 
strategy failed to reduce the occurrence of recurrent stroke while signifi
cantly increasing the risk of bleeding and in one trial even death. Based on 
these results, DAPT should be limited to the first 21–30 days and depre
scribed in patients taking it long term.44

Niacin
Niacin exhibits a dual mechanism targeting both the liver and adipose 
tissue and results in a decrease of both low-density lipoprotein- 
cholesterol (LDL-C) and triglycerides and an increase in high-density 
lipoprotein-cholesterol (HDL-C).45,46 Two large RCTs tested the ef
fects of niacin, one of them a combination with laropiprant, on cardio
vascular outcomes in patients with established vascular disease.47,48

While treatment with niacin resulted in significant improvements in 
the lipid profile, no beneficial effects on cardiovascular outcomes 
were noted. Niacin treatment increased the frequency of serious ad
verse effects involving seven organ system categories.49 This resulted 
in a dramatic reduction of prescriptions in the USA50 and a suspension 
of approval by the European Medicines Agency.51 Given the unfavour
able risk/benefit ratio and the availability of safer and more effective 
lipid-lowering drugs, there is currently no indication for the use of niacin 
in patients with cardiovascular disease.

Non-steroidal anti-inflammatory drugs
Non-steroidal anti-inflammatory drugs (NSAIDs) are available both as 
over-the-counter and prescription medicines and are among the most 
widely used drugs in the world to treat pain and reduce inflammation.52

While not cardiovascular medicines per se, their cardiovascular effects 
warrant discussion in this paper. Two main types of NSAIDs are avail
able, non-selective NSAIDs such as diclofenac and ibuprofen that inhibit 
both cyclooxygenase (COX)-1 and COX-2 and selective COX-2 inhi
bitors such as rofecoxib. While the latter was shown to exhibit fewer 
adverse gastrointestinal effects, a statistically increased risk in major vas
cular events led to the worldwide withdrawal of the drug.53 Large 
meta-analyses could later confirm that also several non-selective 
NSAIDs exhibit elevated risk of major vascular events.54,55 Therefore, 
the use of NSAIDs in the general population should be selective and 

minimized in patients with established coronary artery disease, given 
the increased risk of recurrent events.55

In addition, NSAIDs inhibit the prostaglandin secretion in the kid
neys, thereby causing sodium and water retention as well as renal vaso
constriction, all effects potentially detrimental for patients with HFrEF 
as well as heart failure with preserved ejection fraction. Several obser
vational studies have suggested worsening of heart failure translating 
into increased morbidity and mortality associated with NSAID treat
ment in patients with HFrEF which should therefore be avoided and 
deprescribed.31,32,56,57

Combinations of inhibitors of the renin– 
angiotensin–aldosterone system
Current clinical practice guidelines for the management of HFrEF rec
ommend the use of angiotensin receptor–neprilysin inhibitors (ARNi) 
in all patients with HFrEF and angiotensin-converting enzyme (ACE) in
hibitors or angiotensin receptor blockers (ARBs) only when ARNi 
treatment was deemed not feasible. In addition, a mineralocorticoid re
ceptor antagonist should be added on top of ACE inhibitor, ARNi or 
ARB in all patients, given its pronounced beneficial effects on death 
and hospitalizations in large ‘add-on’ outcome trials.58,59 The former 
practice of adding an ARB to existing ACE inhibitor therapy, especially 
along with mineralocorticoid receptor antagonists, is now outdated as 
in clinical trials, such a practice did not substantially improve mortal
ity60,61 and was associated with more adverse events.62

Thiazolidinediones in patients with heart 
failure
Thiazolidinediones, also known as glitazones, are a class of antidiabetic 
medications acting as agonists of peroxisome proliferator-activated re
ceptor (PPAR)-γ. Members of this medication class were consistently 
shown to be associated with an increased risk of heart failure hospita
lizations.63,64 Therefore, thiazolidinediones should not be used in pa
tients at risk of and with a history of heart failure. Despite evidence 
that pioglitazone may exert beneficial effects on the combined endpoint 
of cardiovascular death, myocardial infarction, or stroke in patients with 
type 2 diabetes and increased risk of macrovascular events,65,66 given 
the observed risk of heart failure events associated with thiazolidine
dione treatment and the consistent cardiovascular benefits of 
SGLT-2 inhibitors and GLP-1 receptor agonists, preference should be 
given to the latter in patients with cardiovascular disease.26,67,68

Given its availability as a generic medication, pioglitazone remains a po
tentially useful alternative in patients without heart failure, especially 
when GLP-1 receptor agonists and SGLT-2 inhibitors are not reim
bursed or if additional glucose control is needed.26 SGLT-2 inhibitors 
are particularly beneficial for patients with heart failure.

Medications to stop for a lack of 
benefit
Inappropriate polypharmacy needs to be avoided in order to reduce 
the risk of drug–drug interactions, adverse drug reactions as well as un
necessary expenses in already strained health systems. This is particu
larly important for medications known to cause harm, but extends to 
medications that lack beneficial effects as in the context of polyphar
macy, it may in fact lead to harm. Below, we have provided a non- 
exhaustive list of medications that should be deprescribed when 
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encountered in the clinical settings discussed for a lack of apparent 
benefit.

Long-term beta-blocker treatment after 
reperfused myocardial infarction in 
patients with normal ejection fraction
The cardiovascular benefits of beta-blocker therapy in patients with 
stable HFrEF extend to patients with left ventricular dysfunction related 
to ACS and are therefore clearly recommended by current clinical 
practice guidelines.14 Whether beta-blocker therapy is beneficial in all 
post-ACS patients, including those with normal left ventricular function 
after undergoing coronary reperfusion, is less clear, as the majority of 
large, adequately powered, cardiovascular outcome trials investigating 
post-ACS beta-blocker treatment were conducted prior to the reper
fusion era. CAPRICORN was a trial conducted in patients undergoing 
coronary reperfusion, but it only included patients with a reduced left 
ventricular function.69 Several meta-analyses and registry studies 
yielded mixed results in post-ACS patients in the contemporary 
era.70,71 In a smaller, open-label trial, treatment with carvedilol when 
compared with placebo did not improve the occurrence of major ad
verse cardiovascular events in patients with ST-elevation myocardial in
farction with preserved ejection fraction after undergoing successful 
PCI.72 A recent UK National Institute for Health and Care Excellence 
evidence review of data for the use of beta-blockers for more than 1 
year after acute myocardial infarction (AMI) in patients without left ven
tricular dysfunction yielded zero relevant clinical studies relevant for 
their review.73 The REDUCE-AMI trial was a registry-based, prospect
ive, randomized, controlled, open-label trial randomizing 5020 patients 
with an AMI that underwent coronary angiography and had preserved 
left ventricular ejection fraction (at least 50%) to either long-term treat
ment with metoprolol or bisoprolol or no beta-blocker treatment.74

After a median follow-up of 3.5 years, no significant difference in the 
primary endpoint of death from any cause or new myocardial infarction 
was noted between the two treatment arms, and there was no sugges
tion of an early benefit during the first several months after AMI.75

Several additional large, prospective, randomized, controlled trials 
are currently ongoing randomizing patients after ACS with preserved 
ejection fraction to either beta-blocker therapy or placebo.14 Two trials 
are investigating the question of duration, by randomizing patients to 
beta-blocker withdrawal 6–12 months after the ACS or ongoing beta- 
blocker therapy.14 While evidence for beta-blocker therapy in all pa
tients after ACS is lacking, the medication is usually well tolerated 
and likely not harmful. The results of REDUCE-AMI, however, support 
deprescription of routine beta-blocker use in low-risk patients (only 
35% had ST-elevation myocardial infarction at presentation) with pre
served ejection fraction post-AMI. The results of ongoing trials will pro
vide further insight into this approach.

In this context, it is important to note that beta-blocker therapy 
should not be stopped abruptly, as this can cause adverse drug with
drawal events, but rather tapered.76

Coenzyme Q10 and vitamin D for the 
prevention or treatment of 
statin-associated muscle symptoms
Statin therapy represents the cornerstone of lipid-lowering therapy 
both for the treatment and prevention of ASCVD.45,77 Vast experience 
over several decades stemming from clinical trials, registries, observa
tional studies, and clinical experience demonstrate good tolerability 

and safety of statin treatment.78 A common phenomenon, affecting 
up to a quarter of patients treated with statins, is the occurrence of 
muscle complaints usually termed statin-associated muscle symptoms 
(SAMS). While a series of n-of-1 trials could not find any effect of statins 
on muscle symptoms,79 it remains the leading cause of statin discon
tinuation80 with broad effects on cardiovascular disease risk.81

Statin-induced coenzyme Q10 deficiency has been suggested to be in
volved in the pathophysiology of SAMS, and while statin treatment re
duces circulating levels of coenzyme Q10, evidence on its effects on 
intramuscular levels is scarce.82,83 Several smaller RCTs have failed to 
demonstrate any significant benefit of coenzyme Q10 supplementation 
in improving SAMS, thus discouraging the routine use of coenzyme Q10 
supplementation in patients on statin therapy.84,85

Patients with SAMS were further shown to exhibit lower levels of 
vitamin D.86 Several smaller, non-blinded, non-randomized studies sug
gested that vitamin D supplementation may improve SAMS but no 
RCTs are available to date.87 Thus, at this moment, routine vitamin 
D supplementation in patients with SAMS and vitamin D deficiency is 
not supported by high-quality evidence.

Digoxin as a first-line rate control drug in 
atrial fibrillation
Digoxin is one of the oldest cardiac medications still in use. Given its 
positive inotropic effects, it was widely used as a heart failure medica
tion before the arrival of novel, highly effective therapies. Today, its use 
is mostly limited to rate control in patients with atrial fibrillation and ra
pid ventricular response given its parasympathomimetic effects on the 
atrioventricular node. The narrow therapeutic range makes the occur
rence of adverse drug reactions common and may necessitate repeat 
measurements of serum digoxin levels, to ensure exposure to digoxin 
levels low enough to avoid adverse effects but within therapeutic range 
to ensure desired drug effects.88,89 While some observational studies 
suggested an association between digoxin use and elevated mortality, 
this association was not seen in randomized controlled trials and was 
likely driven by higher serum digoxin levels.88,90,91 Yet another limiting 
factor in the widespread use of digoxin is that it does not control exer
cise increase in heart rate, when compared with beta-blockers and cal
cium channel blockers.92 Data directly comparing rate control agents 
are limited but given its overall favourable risk/benefit ratio, preference 
should be given to beta-blockers and, in patients with preserved ejec
tion fraction, non-dihydropyridine calcium channel blockers. We be
lieve that digoxin should therefore generally be deprescribed in 
patients with atrial fibrillation if beta-blockers or calcium channel block
ers have not been tried yet and the use of digoxin be limited to add-on 
therapy or alternative if other agents are not preferred, not tolerated, 
or contraindicated.11,93 It needs to be mentioned that a small rando
mized trial from 1993 suggested that withdrawal of digoxin in patients 
with stable HFrEF on ACE inhibitor treatment is not safe.94 Whether 
this is still true in the current era of goal-directed quadruple therapy 
is not known.

Fibrates for cardiovascular risk reduction
While elevated triglycerides were shown to be associated with in
creased cardiovascular risk, the concept of triglyceride lowering to re
duce cardiovascular events remains controversial at best.95 Therefore, 
current clinical practice guidelines do not specify triglyceride targets or 
indications for the initiation of triglyceride-lowering treatment for car
diovascular risk reduction.45 Fibrates act as agonists of PPAR-α, and 
treatment results in a reduction in circulating triglycerides accompanied 

2044                                                                                                                                                                                          Krychtiuk et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/article/45/23/2039/7688420 by R
ijksuniversiteit G

roningen user on 12 M
ay 2025



by a more modest reduction in LDL-C and total cholesterol and by a 
modest increase in HDL-C.96 While some trials showed cardiovascular 
benefits associated with fibrate therapy, only few trials investigated the 
effects of fibrates as an add-on therapy to statins, the gold-standard 
medication, and meta-analyses suggested an overall lack of cardiovascu
lar benefits.97 Subgroup analyses of RCTs hinted at cardiovascular ben
efits of fibrate therapy in patients with an atherogenic lipid profile, 
evidenced by low HDL-C and elevated triglycerides.98 The 
PROMINENT trial therefore tested the effects of treatment with pe
mafibrate in patients with diabetes at high cardiovascular disease risk 
and evidence of an atherogenic lipid profile, with a majority receiving 
statins.99 While pemafibrate successfully improved the lipid profile, it 
was not associated with a reduction in cardiovascular events but did re
sult in a higher incidence of venous thromboembolism and renal 
events.99 The U.S. Food and Drug Administration (FDA) has recently 
determined that the benefits of fenofibrate treatment in combination 
with statins no longer outweigh the risks100 and that approval should 
be withdrawn.101 Novel approaches to triglyceride lowering currently 
in development include the inhibition of apolipoprotein C-III and 
angiopoietin-like 3 protein.102 In the meantime, fibrate therapy should 
be avoided except for the prevention of acute pancreatitis in patients 
with uncontrolled, very high levels of triglycerides.

Fish oil supplements for cardiovascular 
risk reduction
Non-prescription fish oil supplements are among the most popular 
dietary supplements worldwide with a market size of several billion 
USD.103 They usually contain low doses of the polyunsaturated 
omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA), both long-chain omega-3 fatty acids. Data from the 
National Health and Nutrition Examination Survey, a cross-sectional, 
population-based survey, suggested that the main motivation for the in
take of omega-3 supplements was to increase one’s heart health and 
lower serum cholesterol levels.104 Despite multiple studies demon
strating the effects of omega-3 fatty acids on lipoprotein metabolism, 
inflammation, membrane stabilization, oxidation, atherogenesis, and 
plaque composition and progression, results from clinical trials remain 
controversial and mostly neutral, especially for low-dose compounds 
usually sold over-the-counter.105 Results from the open-label GISSI trial 
in the late 1990s suggested beneficial effects on mortality, especially 
sudden cardiac death, but no effect on non-fatal cardiovascular events 
with the use of low-dose omega-3 supplements.106 More recent, high- 
quality, randomized, placebo-controlled trials failed to demonstrate a 
clinical benefit with the use of low-dose omega-3 supplements in 
both primary and secondary prevention scenarios and are thus not re
commended by current clinical practice guidelines.13,107–109 One large 
randomized controlled trial in a mixed primary and secondary preven
tion cohort on statin therapy with elevated triglyceride levels demon
strated striking benefits on ischaemic events with the use of a 
prescription omega-3 fatty acid formulation consisting of 4 g of EPA 
without DHA, a dose approximately 5–10 higher than most available 
over-the-counter supplements.110 Currently available evidence does 
not support the intake of over-the-counter omega-3 fatty acids with 
the intention of improving cardiovascular health.

Loop diuretics in patients with 
compensated heart failure and euvolaemia
Although loop diuretics represent the cornerstone in the treatment of 
symptomatic volume overload in acute de novo and decompensated 

heart failure, there are some caveats and cautionary aspects to their 
use as maintenance therapy.31 After such an acute event, a majority 
of patients are subsequently discharged on maintenance diuretic ther
apy to reduce signs and/or symptoms of congestion and prevent wor
sening of heart failure, despite a paucity of good quality evidence. The 
goal of diuretic treatment in the stable setting is to maintain euvolaemia 
using the lowest diuretic dose possible. To achieve the latter, good sur
veillance with frequent visits and dose titrations is necessary, which in 
daily clinical practice may not be feasible. There is ongoing debate as 
to whether diuretic therapy should be discontinued in patients reaching 
euvolaemia, given the potential of adverse neurohormonal and renal 
haemodynamic effects,111 known to contribute to the pathophysiology 
of heart failure. In addition, diuretic therapy was associated with in
creased mortality in observational studies,112,113 an observation at least 
partly confounded by disease severity.114,115 Current clinical practice 
guidelines offer little to no guidance regarding diuretic adjustments. 
Two small studies suggested that reducing furosemide doses in stable 
outpatients was safe, improved glomerular filtration rates, and did 
not affect symptoms.116,117 The ReBIC-1 trial (n = 188) compared a 
strategy of furosemide withdrawal with diuretic maintenance in outpa
tients with stable HFrEF. Furosemide withdrawal was not associated 
with worsening clinical symptoms or furosemide reuse,118 suggesting 
that diuretic discontinuation should be considered in stable outpatients 
without signs of fluid retention to avoid negative effects of polyphar
macy and diuretic treatment itself. Moreover, use of spironolactone 
and SGLT-2 inhibitors may prove sufficient volume control that many 
loop diuretics may not be necessary for many patients.

Duration of dual antiplatelet therapy
Current clinical practice guidelines recommend a default strategy of 
DAPT for 12 months in patients after ACS and 6 months in patients 
with stable coronary disease undergoing PCI.13,14 Given a plethora of 
RCTs investigating a variety of DAPT combinations and choices of sin
gle antiplatelet therapy as well as different durations in various clinical 
scenarios, clinicians now are able to tailor the antiplatelet strategy to 
their patients and their respective bleeding and ischaemic risk, mode 
of presentation, and comorbidities based on high-quality evidence.

Cardiovascular medicines with 
better available choices
The last decade was witness to the emergence of several, sometimes 
revolutionary, novel therapies in the field of antithrombotic therapy, 
heart failure as well as antidiabetic and cholesterol-lowering medica
tions. With it, cost considerations have again become a focus, with 
the need to limit access to some of the novel and more effective drugs 
due to cost in certain countries. Nevertheless, herein we focus on the 
best available evidence that should guide clinicians in optimizing medi
cation regimes for their patients, acknowledging that access to such 
therapies may be limited in some countries and health systems.

Angiotensin-converting enzyme inhibitors 
and angiotensin receptor blockers in heart 
failure with reduced ejection fraction
The treatment of HFrEF is based on 4(−5) main pillars, including beta- 
blockade and renin–angiotensin–aldosterone system inhibition.31,32

Angiotensin-converting enzyme inhibitors have long been a corner
stone in the treatment of HFrEF. In the PARADIGM-HF trial, the 
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ARNi sacubitril/valsartan was superior to the ACE inhibitor enalapril in 
reducing the risk of death and heart failure hospitalizations in patients 
with symptomatic HFrEF.119 Therefore, current clinical practice 
guidelines issued by the American College of Cardiology / American 
Heart Association (ACC/AHA)  recommend replacing ACE inhibitors 
with an ARNi and suggest the use of ACE inhibitors or ARBs only if 
ARNi treatment is not feasible or not tolerated.31 The ESC guidelines 
recommend ARNi treatment as a replacement for ACE inhibitors.32

Choice of beta-blockers in heart failure 
with reduced ejection fraction
Chronic beta-blockade represents another pillar in the treatment of 
HFrEF, with three beta-blockers (bisoprolol, carvedilol, and metoprolol 
succinate) shown to reduce mortality and heart failure hospitalizations, 
and preference should be given to those agents.13 Other formulations 
have shown to result in inferior outcomes, as seen in a clinical trial with 
metoprolol tartate.120

Beta-blockers as first-line therapy in 
hypertension
Most clinical practice guidelines for the management of hypertension 
recommend the use of ACE inhibitors or ARBs in combination with 
a calcium channel blocker or a diuretic as the first-line therapy in pa
tients with hypertension without comorbidities.121,122 While beta- 
blocker treatment was associated with significant reductions of the 
risk of stroke, heart failure, and major cardiovascular events when com
pared with placebo, in comparison with other blood pressure–lowering 
drugs, beta-blocker treatment was consistently less effective in control
ling blood pressure and preventing stroke.123 Therefore, most contem
porary guidelines recommend beta-blocker treatment as part of the 
first-line therapy only when there is another specific indication, such 
as angina or heart failure. In the 2023 guidelines for the management 
of arterial hypertension issued by the European Society of 
Hypertension, beta-blocker treatment was upgraded to a first-line 
therapy irrespective of the presence of comorbidities, given the high 
prevalence of comorbid conditions.124 We agree with the authors of 
a recent opinion paper that express concern over this ‘convenience- 
based’ recommendation, especially in patients without relevant 
comorbidities.125

Clopidogrel after an acute coronary 
syndrome
Patients experiencing an ACS undergoing PCI require DAPT consisting 
of aspirin and a P2Y12 inhibitor.14,21 Given the results of two pivotal 
trials, ticagrelor or prasugrel should be preferred over clopidogrel to 
reduce ischaemic adverse events.126,127 The latest European guidelines 
acknowledge that prasugrel and ticagrelor may not be readily available 
in every health system and therefore recommend clopidogrel as an al
ternative in such cases.14

Simvastatin for low-density lipoprotein-cholesterol 
lowering
In patients with ASCVD, an LDL-C reduction of at least 50% is recom
mended by current clinical practice guidelines.45,77 To achieve this, the 
use of a high-intensity statin (atorvastatin or rosuvastatin) is preferred 
given their improved efficacy, effectiveness, and better safety profile 
when compared with medium-intensity statins such as simvastatin, 
which at higher doses has increased risk of muscle toxicity with no 

advantage over the more effective statins. For this reason, there is es
sentially no longer a role for simvastatin.

Warfarin in atrial fibrillation
Oral anticoagulation is recommended for stroke prevention in patients 
with non-valvular atrial fibrillation.11,93 Based on the results of four piv
otal cardiovascular outcome trials, DOACs (dabigatran, rivaroxaban, 
apixaban, edoxaban) are recommended in preference over warfarin, gi
ven an overall 19% significant risk reduction in stroke/systemic embol
ism, an 8% reduction in death, and a 55% reduction in intracranial 
bleeding but no significant difference in major bleeding.128 Patients eli
gible for DOAC treatment currently treated with warfarin should 
therefore be switched to DOAC therapy, unless they have mechanical 
valve prostheses, despite some conflicting data from the FRAIL-AF 
trial.129 Availability of DOACs in generic form in the near future will en
able widespread access across healthcare systems.

The critical importance of assessing 
the dynamic and changing 
relationship of risk vs. benefit  
over time
As clinicians, it is our duty to ensure our patients are being treated with 
state-of-the-art evidence-based medicine in order to reduce morbidity 
and mortality and improve quality of life. Of equal or even higher im
portance is preventing unnecessary harm to our patients by drugs or 
interventions unequivocally proven to do so, by deprescribing such 
medications when encountering them (Graphical Abstract). Stopping 
medications with no proven health benefit represents is an important 
opportunity to address and prevent polypharmacy, a clinically challen
ging situation associated with risk of adverse drug reactions and inter
actions ultimately causing increased morbidity and mortality and 
increasing costs.4

Reducing healthcare expenditures on ineffective but expensive drugs 
in turn may allow reimbursement of other expensive and effective ther
apies. Every clinician needs to monitor and scan his/her patient’s pre
scriptions and laboratory studies on a regular basis to identify drugs 
that could be discontinued. Specific protocols for structured periodic 
reviews of all medications and deprescription of inappropriate medica
tions have been published and shown to be effective.4,9

Figure 1 illustrates an approach to deprescribing, which begins with 
understanding reasons to stop medications, and includes a systematic 
approach to reviewing opportunities to stop medications, assessing 
for when deprescribing may be especially important, assessing the 
risk and benefit of each medication, taking action to stop or switch 
medications, and clear communication with patients and other provi
ders regarding decisions. The reviews should include all medications, in
cluding over-the-counter medications and supplements, and all 
medication needs to be matched to the patient’s comorbidities and 
personal goals. Reviews should be undertaken on a regular basis, such 
as at all clinical visits and hospitalizations, but especially in the setting 
of new or existing hepatic or renal impairment and the occurrence 
of symptoms or adverse drug reactions both during and after discharge 
from hospital or intra-hospital transfer, critical phases associated with 
medication changes, and the occurrence of adverse effects.130,131

This requires time, expertise, and commitment of all members of the 
patient care and rehabilitation teams, including nursing staff,132 pharma
cists, and other family members as appropriate. In each and every 
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decision on prescribing and deprescribing, patient views must be con
sidered and are paramount. For example, patients and clinicians may 
not weigh the importance of clinical endpoints equally133 and patient- 
centred outcomes provide important insights into patient’s perspec
tives which may help for informed decision-making.134 A patient may 
prefer a treatment with a weaker effect on a hard endpoint over a life- 
prolonging treatment causing burdensome side effects. Patients with 
advanced heart failure for example often express preference for quality 
over length of life, highlighting the potential discrepancy between clin
ician’s and patients’ expectations.135 Further, treating clinicians and af
fected patients may perceive the severity of side effects differently, such 
as fatigue or erectile dysfunction. Incorporating patient views is becom
ing increasingly complex when the choice is not just between different 
medications or a specific medication and no medication, but a choice 
between a medical treatment based on the combination of several 
medicines and a single intervention with distinct benefits and risks, 
such as in the case of stable angina.136,137 Still, it is the clinician’s job 
to educate the patient on the indication as well as expected benefits 
and side effects of each medication that is being prescribed or depre
scribed. Further, false information needs to be carefully but firmly ad
dressed and doubts dispelled.

N-of-1 trials involve crossover design experiments within individual 
patients and thereby may provide quantifiable, personalized data to fa
cilitate shared decision-making in polypharmacy.138 Caution should be 
exercised when withdrawing certain medicines to avoid adverse drug 
withdrawal events.139

At the end of life, patients with cardiovascular disease are often highly 
symptomatic, institutionalized, and not receiving proper palliative 
care140 highlighted by ongoing exposure to polypharmacy.141

Reasons for deprescription in this setting are manifold and include 
the risk of adverse effects, declining efficacy, and most importantly per
ceived life expectancy, changing goals of care, values, and patient’s pre
ferences.142–144 Clinicians should therefore continuously re-evaluate 
patient’s preferences and have greater focus on improving quality of 
life rather than length of life.145

A major barrier to drug deprescription is ultimately the lack of high- 
quality evidence around this topic, including the process and timing of 
deprescription itself, the correct strategy (partial vs. complete discon
tinuation, switching), lack of clinical data on medication efficacy and 
safety in elderly patients and patients with multimorbidity, lack of reli
able information on drug–drug interactions, and heterogeneity of 
therapeutic responses fuelling the inherent weakness of risk/benefit ra
tio estimates. The widely unregulated over-the-counter market and 
clinician’s and patient’s belief represent additional major barriers in op
timizing medication prescription.146

Several RCTs have investigated the feasibility, safety, and effective
ness of deprescribing cardiovascular medicines mostly in older adults 
experiencing polypharmacy.143,147 While most deprescribing interven
tions proved to be safe, caution should be exercised to not deprescribe 
medications clearly shown to be beneficial.148

We advocate that clinical practice guideline committees should include 
regular structured medication review and deprescribing in their man
dates and that adequate research funding should be provided investigat
ing scalable strategies. As every effective and life-saving medicine also 
exhibits some harmful effects, it is our responsibility in treating our pa
tients to ensure that expected benefits continue to outweigh the risk.
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