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Abstract
Purpose of Review  To summarise the evidence regarding which patients might benefit from deprescribing antihypertensive 
medications.
Recent Findings  Older patients with frailty, multi-morbidity and subsequent polypharmacy are at higher risk of adverse 
events from antihypertensive treatment, and therefore may benefit from antihypertensive deprescribing. It is possible to 
examine an individual’s risk of these adverse events, and use this to identify those people where the benefits of treatment 
may be outweighed by the harms. While such patients might be considered for deprescribing, the long-term effects of this 
treatment strategy remain unclear.
Summary  Evidence now exists to support identification of those who are at risk of adverse events from antihypertensive 
treatment. These patients could be targeted for deprescribing interventions, although the long-term benefits and harms of 
this approach are unclear.
Perspectives  Randomised controlled trials are still needed to examine the long-term effects of deprescribing in high-risk 
patients with frailty and multi-morbidity.

Keywords  Hypertension · Drug-related side effects and adverse reactions · Polypharmacy · Aging · Risk prediction · 
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Introduction

Medications that lower blood pressure have been studied 
for more than half a century, and it is well established that 
such treatment reduces the risk of stroke and cardiovascular 

disease across all age groups [1•]. As a result, antihyperten-
sive medications are commonly prescribed [2], particularly 
in older adults, where more than half of individuals aged 
over 80 years receive therapy [3]. This has contributed to 
the steady decline in rates of cardiovascular disease seen 
globally over the past 50 years [4].

As with all medications, antihypertensive treatment is 
not without harm. Randomised controlled trials of blood 
pressure lowering therapy show that treatment is associated 
with an increased risk of hypotension, syncope, acute kid-
ney injury and hyperkalaemia [5]. Overall, this risk is very 
low, affecting between 5 and 16 patients per 10,000 treated 
per year [6•]. However, in older patients and those with 
frailty, observational data suggest this risk is significantly 
increased, affecting up to 131 patients per 10,000 treated 
per year [6•]. This is thought to be because older people are 
more sensitive to the adverse effects of treatment, due to 
altered pharmacokinetic and pharmacodynamic responses 
[7], and because they are more likely to be prescribed 
multiple medications leading to polypharmacy [8], which 
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increases the risk of drug-drug interactions leading to hos-
pitalisation with adverse drug events such as serious falls.

In these patients, the benefits of antihypertensive treat-
ment may eventually become outweighed by the harms and 
deprescribing has been proposed to reduce this risk [9]. 
However, identifying such patients is not straightforward 
and even when identified, clinicians may be unwilling to 
deprescribe. Current literature shows that treating clinicians 
feel comfortable to deprescribe antihypertensive treatment 
when prompted by a triggering adverse event or in context 
of terminal illness, but feel less confident doing this more 
proactively in presence of a limited life expectancy or gen-
eral polypharmacy [10, 11]. The present review will summa-
rise the current evidence for identifying patients who might 
benefit from deprescribing of blood pressure medications 
in routine practice.

What is Deprescribing?

Deprescribing is a systematic process of discontinuing or 
reducing the use of medications that are considered inap-
propriate or unnecessary for a particular patient. An impor-
tant element of deprescribing is that it is ‘supervised’ by a 
health care professional, typically a clinician or pharmacist, 
to manage polypharmacy and improve health outcomes [9]. 
Polypharmacy refers to the use of multiple medications by 
an individual, which can lead to various issues such as drug 
interactions, adverse effects, decreased medication adher-
ence, and increased healthcare costs [12]. Deprescribing 
helps address these concerns by carefully evaluating the 
need for each medication and discontinuing those that are 
no longer beneficial or may pose risks.

At present, there is very little guidance on deprescribing 
antihypertensive medications [13•, 14]. Most clinical hyper-
tension guidelines primarily focus on initiating and intensi-
fying antihypertensive therapy [13•, 15, 16]. New guidelines 
from the European Society of Hypertension recognise for the 
first time the possibility for reducing antihypertensive treat-
ment in older patients with frailty and low blood pressure 
(< 120 mm Hg), but they do not propose specific deprescrib-
ing strategies since it is acknowledged that these are not 
currently evidence based [13•]. As such, clinicians may have 
low confidence to implement deprescribing recommenda-
tions in everyday practice [17].

In contrast to drugs used for symptom control, antihy-
pertensive medications are an appealing target for depre-
scribing since they are typically prescribed for prevention 
of cardiovascular disease and therefore may be stopped with 
very few adverse drug withdrawal events (i.e. most people 
who are prescribed antihypertensives will never experience 

a cardiovascular event) [18]. Deprescribing can be useful 
when continued antihypertensive treatment no longer aligns 
with the goals of care, particularly in situations such as end-
of-life care, where the likelihood of obtaining further cardio-
vascular disease prevention benefits is minimal [19]. In such 
cases, deprescribing may be attempted due to the recognition 
of therapeutic futility.

Antihypertensive medications may also become inap-
propriate for patients who are at a high risk of experienc-
ing adverse events. This can occur following a change in 
clinical status, for example, if a patient develops significant 
kidney impairment related to a particular medication class 
[20] or experiences a hypotension-related fall [21]. In these 
clearly defined cases, it may be necessary to discontinue or 
switch to an alternative medication. However, it may also 
be appropriate to reduce treatment in patients as they age 
and develop frailty when they become more susceptible to 
adverse events [6•]. In this situation, determining who is at 
high risk of adverse events can be challenging. Ideally, it 
requires a comprehensive assessment of the patient’s medi-
cal history, current health condition, medication regimen, 
and individual factors such as age, comorbidities, and func-
tional status. However, this is rarely achieved in practice.

Who are High‑Risk Patients?

High-risk patients are those whose characteristics and medical 
history put them at greater risk of adverse events from antihy-
pertensive therapy. These adverse events include hypotension, 
syncope, falls, fracture, acute kidney injury, and electrolyte 
abnormalities [5, 6•, 22]. Acute kidney injury and electrolyte 
abnormalities may often be attributable to specific antihyper-
tensive drug classes [20, 23], meaning that it may be possible 
to switch patients to an alternative antihypertensive drug class 
to reduce their risk without the need for deprescribing.

Other common adverse events that line up along the same 
causal pathway (Fig. 1) and occur as a result of blood pres-
sure lowering itself may be a trigger for deprescribing. In this 
scenario, events more closely related to the process of blood 
pressure lowering (e.g. hypotension and syncope) have been 
shown to have a stronger relative association with antihyper-
tensive treatment in randomised controlled trials (Fig. 1) [5]. 
Those events further along the causal pathway from treatment 
appear to have weaker associations [5]; however, these may 
be considered to be more serious, resulting in hospitalisation 
and even death [6•]. As a result, even small relative effects 
may be important, particularly if an individual’s underlying 
risk of harm is high.

There are many conditions and factors that could lead 
someone to have a higher underlying risk of adverse events 



227Current Hypertension Reports (2024) 26:225–236	

from antihypertensive treatment (Table 1). Many are related 
to advancing age, medical history (including dementia), and 
medication prescriptions, which are generally straightforward 
to assess in routine clinical practice. However, using these 
factors alone to determine eligibility for deprescribing can be 
overly simplistic and may not capture the full complexity of an 
individual’s health status and treatment needs. Indeed, consid-
eration of blood pressure and cardiovascular risk may also be 
important since, for some patients with many risk factors, con-
tinued treatment may still be appropriate and beneficial [13•].

Another important factor to consider when identifying poten-
tial candidates for deprescribing is clinical frailty [24]. Frailty is 
a multidimensional concept that encompasses physical, cogni-
tive, and social aspects. Frail individuals often have decreased 
physiological reserve, altered pharmacokinetics, and increased 
susceptibility to adverse drug reactions [24]. Ideally, healthcare 
professionals should take into account a person’s level of frailty, 
along with other clinical factors, when evaluating the appro-
priateness of medication use [25] and the potential benefits of 
deprescribing [13•, 26].

Measuring Frailty

There are various frailty assessment tools available, but 
their implementation and interpretation can vary in clini-
cal practice. Comprehensive geriatric assessments can 
provide a more holistic understanding of a patient’s risk 

profile, enabling more targeted deprescribing. Commonly 
used approaches to measuring frailty include the Clinical 
Frailty Scale [27], frailty phenotype models [28], and the 
cumulative deficit model [29].

The Clinical Frailty Scale

The Clinical Frailty Scale [27] is a widely used tool to 
assess frailty in clinical settings, particularly since the 
COVID-19 pandemic when it was widely used to allocate 
limited resources such as beds in intensive care units [30]. 
It is a visual rating scale that provides a holistic assess-
ment of a person’s overall health and functional status. The 
scale ranges from 1 (very fit) to 9 (terminally ill), with 
different levels representing different degrees of frailty 
[27]. It is very easy to use but highly subjective, requiring 
a healthcare professional to evaluate the patient based on 
their physical and cognitive abilities and functional inde-
pendence to determine their level of frailty [27].

Phenotype Model

Specific frailty phenotypes are assessed using questionnaires 
or specific assessments such as the timed-up-and-go test 
and hand-grip strength test. Questionnaires’ assessments 
based on phenotypes of frailty typically involve a series 
of questions related to physical functioning, mobility, 
activities of daily living, and other relevant factors. Common 

Fig. 1   Association between 
antihypertensive treatment and 
adverse events. Data from the 
meta-analysis of randomised 
controlled trials by Albasri 
et al. (2021) [5]. CI, confidence 
intervals
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questionnaires include the Fried Frailty Phenotype [28], 
Edmonton Frail Scale [31], and the Tilburg Frailty Indicator 
[32]. Each questionnaire needs to be either administered 
by a healthcare professional or via self-report, and frailty 
categories are determined by various scoring systems based 
on the answers provided.

Cumulative Deficit Model

The Cumulative Deficit Model evaluates frailty based on 
the accumulation of deficits in various domains related to 
physical, cognitive, psychological, and social factors [29]. 
Referred to as a ‘frailty index’, it involves assessing the 
presence or absence of specific deficits or impairments, 
such as chronic diseases, mobility limitations, sensory 
impairments, and cognitive decline. The total number of 
deficits present is divided by the total number of deficits 
considered to give a value of between 0 and 1, with higher 
values indicating more severe frailty [29]. This approach 
has become increasingly popular due to its reproducibility 
and ease of administration, with newer versions developed 
for integration into routine electronic health record sys-
tems [33].

Regarding the level of frailty at which deprescribing should 
be considered, there is currently no universally agreed-upon 
threshold. The general concept is that deprescribing should be 
considered in patients with severe frailty and loss of autonomy 
in order to reduce adverse effects related to both polyphar-
macy and very low blood pressure [26]. However, like many 
other risk factors, those with more severe frailty are also more 
likely to have compelling cardiovascular conditions and higher 
risks for cardiovascular complications [34] and therefore ben-
efit from continued antihypertensive therapy. As a result, the 
appropriateness of deprescribing based on frailty should be 
assessed on a case-by-case basis, considering the potential ben-
efits, risks, and individualised goals of care. Regular monitor-
ing and reassessment of frailty status are essential to ensure 
that deprescribing decisions remain appropriate and aligned 
with the individual’s changing health condition.

Measuring the Risk of Adverse Events

Given the complexity of hypertension management in older 
patients with frailty and multi-morbidity, it may be appro-
priate to examine an individual’s risk of specific adverse 

Table 1   Examples of patients at high risk of harm from antihypertensive treatment who may benefit from deprescribing interventions

Risk factor Description

Advancing age As individuals age, their body’s ability to process medications may change, making them more susceptible to 
adverse effects. They may also have multiple chronic conditions and take numerous medications, increasing the 
potential for drug interactions and adverse events.

Dementia People with dementia are at an increased risk of adverse events such as syncope and falls. Certain medications 
commonly used in patients with dementia, such as sedatives or antipsychotics, can further contribute to these 
risks and may be a greater priority for deprescribing or adjustment. 

In addition, anti-cholinesterase medications proposed in Alzheimer diseases can be responsible for bradycardia 
and conduction disturbances especially when prescribed in association with beta-blockers.

Chronic kidney disease Chronic kidney disease can affect the clearance of medications from the body, leading to a higher risk of drug 
accumulation and toxicity, which in turn can increase the risk of adverse events such as acute kidney injury.

History of adverse events Individuals who have experienced adverse events related to specific medications in the past may be considered 
high risk of further complications. Deprescribing those medications or finding suitable alternatives can reduce 
the likelihood of recurring adverse events.

Low blood pressure Patients with low systolic blood pressure (< 120 mm Hg) are at great risk of hypoperfusion and syncope-related 
adverse events and may be able to tolerate antihypertensive deprescribing better than individuals with higher 
blood pressures.

Polypharmacy Polypharmacy increases the risk of drug-drug interactions, side effects, and medication errors. Sometimes, 
polypharmacy may be entirely appropriate, given the number of conditions present. In this situation, although 
patients are at increased risk of hospital admission due to adverse drug events, the benefits of polypharmacy 
may still outweigh the risks. However, in patients with inappropriate polypharmacy, the benefits of treatment 
may be outweighed by the harms. Thus, the role of the clinician (ideally in collaboration with a clinical 
pharmacist) should be to establish the benefit/risk ratio of each drug in a given patient and then to prioritise the 
therapeutic indications in order to reduce polypharmacy as much as possible.

Severe frailty Frailty refers to a state of increased vulnerability and decreased physiological reserve. Frail individuals are 
more prone to serious adverse medication effects, such as falls, which can result in hospitalisation and reduced 
independence in this population.

Combination of risk factors Some patients may have a combination of risk factors, such as older age, multiple chronic conditions, impaired 
organ function, and polypharmacy. These individuals are particularly susceptible to adverse events, but in 
routine clinical practice, it is difficult to identify such patients in a systematic manner.
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events by considering a variety of factors and then weigh this 
against their likelihood of benefiting from continued treat-
ment. For this, one can draw a parallel with the management 
of anticoagulation treatment in patients with atrial fibrilla-
tion, where the CHA2DS2-VASc and HAS-BLED scores can 
be used to assess the likelihood of benefit (in terms of reduc-
ing the risk of stroke) versus harm (by increasing the risk of 
a serious bleed) [35]. Whilst using these tools to estimate an 
individual’s risk of cardiovascular disease are commonplace 
(e.g. QRISK3 [36], SCORE [37]), equivalent tools to esti-
mate the risk of adverse events related to antihypertensive 
therapy have only recently been developed.

The STRATIFY-Falls tool uses information routinely 
available in primary care electronic health records to estimate 
an individual’s risk of going to hospital or dying from a seri-
ous fall [38•]. The model includes various risk factors, such 
as age, sex, ethnicity, history of falls, stroke, and multiple 
sclerosis, frailty (determined by the electronic frailty index) 
[33], and medication use (including antihypertensive medica-
tion prescription) to calculate the likelihood of a serious fall 
within the next 1, 5, and 10 years [38•]. The model has been 
externally validated, showing excellent discrimination and 
good calibration in most patients, except those at very high 
risk [38•]. Similarly, the STRATIFY-AKI tool uses com-
monly available information within an individual’s electronic 
health record to estimate the risk of hospitalisation or death 
from acute kidney injury within the next 1, 5, or 10 years 
[39]. Upon external validation, this model also showed excel-
lent discrimination and reasonable calibration across the vast 
majority of patients attending primary care, potentially eligi-
ble for blood pressure lowering treatment [39].

These models have advantages in that they can be inte-
grated into electronic health record systems to provide 
decision support for clinicians considering deprescribing of 
antihypertensive medications. They provide personalised 
risk estimates, which can be directly weighed against car-
diovascular risk estimates to identify patients at high risk of 
harm but low risk of benefit. However, they also have limita-
tions, such as variation in predictive accuracy across differ-
ent populations, particularly those who are at very high risk 
of adverse events [38•]. Also, when considering the risks 
generated by these models, there is uncertainty regarding 
the threshold of risk that should be considered high enough 
to warrant deprescribing. Such a threshold is likely to vary 
from person to person, and therefore, it is crucial to engage 
in shared decision-making between healthcare profession-
als and patients [40]. This would include consideration of 
their values, preferences, and the individualised assess-
ment of benefits and risks [41]. However, very old adults 
often choose to rely entirely on their doctor regarding the 
choice of treatments, which does not foster a relationship 
that is conducive to shared and informed decision-making 
[42]. It is argued that changing this relationship represents 

a fundamental challenge to deprescribing in routine clinical 
practice [42].

Understanding the Potential Benefits 
and Harms of Treatment

It is also important to weigh an individual’s likelihood of 
benefit from treatment against their likelihood of harm 
when considering potential patients for deprescribing. 
This should not just take into account the relative effect of 
treatment on a given outcome, but combine this with the 
underlying risk of the individual concerned. This is illus-
trated in Fig. 2, where the absolute risk of cardiovascular 
disease with treatment is compared to the absolute risk of 
serious falls with treatment prescription, using data from 
contemporary clinical trials and observational studies 
[1•, 6•]. This shows that in younger patients in their 50 s 
and 60 s, the absolute risk reduction in cardiovascular 
disease with treatment far outweighs the increased risk 
of a serious fall, with 28–50 more cardiovascular events 
prevented than serious falls caused per 10,000 patients 
treated per year. However, as patients approach older age, 
the absolute risk of serious falls with treatment increases, 
meaning that for a 90-year-old, antihypertensive treatment 
is more likely to cause a serious fall, than prevent a car-
diovascular event (15 more serious falls caused than car-
diovascular disease events prevented per 10,000 patients 
treated per year).

In this illustration, age alone is used as a way of deter-
mining how the underlying risk of an individual affects 
the ratio of benefit to harm with antihypertensive treat-
ment. However, in routine clinical practice, understanding 
this balance is much more complicated. When consider-
ing deprescribing, it is important to remember that most 
antihypertensive drugs are also indicated for the most fre-
quent and serious age-related cardiovascular diseases (e.g. 
heart failure, atrial fibrillation, coronary heart disease), 
and therefore, it is essential to have a good understand-
ing of the existence of such diseases in a given patient 
before modifying treatment. In very old and frail subjects, 
this can be difficult, since the symptoms of these diseases 
(fatigue, dyspnea, mobility disorders, peripheral edema, 
etc.) are multifactorial and the contribution of the car-
diovascular system is not easy to assess for non-experts. 
It is therefore important that deprescribing decisions are 
made in collaboration between the primary care clinician, 
geriatrician, cardiologist and pharmacist, using as much 
information about an individual’s health status and under-
lying risk as possible. Here, the STRATIFY tools [38•, 39] 
described above may be useful in providing insights as to 
which patients are most likely to be at non-cardiovascular-
related harm.
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How to Deprescribe Antihypertensive 
Medication

Deprescribing should only be attempted by an appropriately 
qualified medical professional, which for most patients with 
uncomplicated hypertension will be their primary care clinician, 
nurse or a pharmacist with prescribing qualifications. In those 
high-risk patients where a decision has been made to deprescribe 

antihypertensive therapy, these healthcare professionals may wish 
to consider the following key steps (summarised in Fig. 3) [43].

Measure Blood Pressure

Before withdrawing treatment, it is important to ensure that 
the patient’s blood pressure is controlled below the recom-
mended levels according to clinical guidelines [13•, 15, 

Fig. 2   Changes in the benefits and harms of treatment by age. This 
figure compares the absolute risk of cardiovascular disease events 
that are reduced by antihypertensive treatment (using data from ran-
domised controlled trials in the Blood Pressure Lowering Treatment 

Trialist’s Collaboration [BPLTTC]) [1•] with the absolute risk of 
serious falls which are increased by antihypertensive treatment (using 
observational data from routine electronic health records) [6•]
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16]. Typically, for patients aged 80 years or older, the clinic 
systolic blood pressure should be below 150 mm Hg, while 
for younger patients, it should be below 140 mm Hg [16]. 
Deprescribing is more likely to be successful in patients 
with lower systolic blood pressure, such as readings below 
120 mm Hg [13•]. However, in cases of life-limiting illness, 
the threshold for intervention may differ due to the futility of 
treatment, except at the highest levels of blood pressure [44].

Identify Drugs for Deprescribing

To identify candidate drugs for deprescribing, a thorough 
review of the patient’s current medication regimen is 
required. Tools such as STOPP/START [45•], STOPPFrail2 
[46], and the American Geriatrics Society Beers’ criteria 
[47] can be used to identify contraindications for antihyper-
tensive medications that may have arisen due to concomi-
tant prescriptions or newly developed conditions. In some 
cases, it may be inappropriate to deprescribe antihyperten-
sive medications, especially if they have been prescribed for 
indications other than blood pressure management. Exam-
ples include beta-blockers prescribed for atrial fibrillation, 
diuretics in patients with symptomatic heart failure, and 
ACE inhibitors/angiotensin II receptor blockers/aldosterone 
antagonists or beta-blockers in patients with heart failure 
and reduced left ventricular ejection fraction.

When there are no contraindications, healthcare pro-
fessionals should identify all prescribed antihypertensive 
medications and withdraw them one by one, following 
a reverse of guideline-recommended treatment [13•, 15, 
16]. For example, medications that are not recommended 
for older adults, such as loop diuretics, aldosterone 
antagonists, centrally acting antihypertensives, periph-
eral vasodilators, and alpha-blockers, could be the first 
to be stopped. Among commonly used drugs, medica-
tions could be stopped according to effectiveness in the 
older population, with beta-blockers being considered for 
withdrawal first, followed by thiazide and thiazide-like 
diuretics or ACE inhibitors/angiotensin II receptor block-
ers, and finally, calcium channel blockers [48].

Tailor Down‑titration of Medications According 
to Drug Class

Deprescribing antihypertensive medications should be done 
gradually and with close monitoring. If withdrawing beta-
blockers, reducing the dose before a complete withdrawal is 
advisable to avoid rebound adrenergic hypersensitivity. A 
progressive strategy can also be applied for diuretics, espe-
cially in patients on high doses of loop diuretics, to mitigate 
the risk of salt/water retention.

Monitor Outcomes Carefully

During the process of deprescribing, antihypertensives can 
be withdrawn one at a time at 4-week intervals [49•]. Regu-
lar follow-ups and blood pressure measurements can help 
guide the deprescribing process and ensure that blood pres-
sure remains within an acceptable range (e.g. < 140 mm Hg 
in patients aged below 80 years, < 150 mm Hg in patients 
aged 80 years and older) [16]. If blood pressure becomes 
uncontrolled, the healthcare professional may consider 
reintroducing the previously withdrawn medication at a 
lower dose, if available, or explore non-pharmacological 
approaches to blood pressure reduction [50].

An important concern for patients and healthcare profes-
sionals considering deprescribing of antihypertensive treat-
ment is what will happen when medications are stopped. 
There is also a need for more resources to support patients 
in whom deprescribing of antihypertensives is recommended 
[51]. However, currently there is limited evidence available 
to support clinicians in routine practice, with just a few 
short-term trials examining this treatment strategy.

One recent trial, the OPtimising Treatment for MIld Sys-
tolic hypertension in the Elderly (OPTiMISE) trial [49•], 
examined the short-term safety and efficacy of antihyper-
tensive deprescribing. This trial focused on withdrawing one 
antihypertensive medication in patients aged 80 years or older 
with baseline systolic blood pressure below 150 mm Hg who 
were prescribed two or more antihypertensive medications. 
Among the 569 participants, all of those randomised to the 
intervention group successfully deprescribed their therapy, 
and 66% maintained this medication reduction throughout the 
12-week follow-up period. The trial did not find any significant 
difference in the proportion of patients with controlled blood 
pressure at follow-up, and there were no noticeable differences 
in serious adverse events leading to hospitalisation or death. 
However, it is important to note that the number of events 
was low (10 in the control group versus 13 in the intervention 
group). Furthermore, a recent systematic review published in 
the Cochrane Library [52•] analysed all available evidence 
on antihypertensive deprescribing based on randomised con-
trolled trials (not including the OPTiMISE trial [49•], which 
was published later) and identified six trials with a total of 
1073 participants. Due to the low number of outcome events, 
the analysis found no significant associations between antihy-
pertensive deprescribing and all-cause mortality (four studies, 
18 outcome events), myocardial infarction (two studies, three 
events), stroke (three studies, five events), and all-cause hos-
pitalisation (one study, 19 outcome events) [52•].

Even more recently, a small study [53] assessed the feasi-
bility of deprescribing antihypertensive treatment in adults 
aged 75 years or older with two or more antihypertensive 
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Fig. 3   Antihypertensive deprescribing algorithm. ACE, angiotensin-converting enzyme; LVSD, left ventricular systolic dysfunction; COPD, 
chronic obstructive pulmonary disease; BP, blood pressure. [2022] Sheppard et al. Reprinted with permission from [43]
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drugs that had a physical complaint mentioned in their 
electronic patient record related to these drugs. During a 
1-year follow-up period, 11 out of 14 (79%) participants 
deprescribed a portion of their antihypertensive treatment 
while their blood pressure was maintained at an acceptable 
level, and 9 out of 14 (64%) reported no further adverse drug 
events after 12 months [53]. Finally, a trial not yet published 
in full on antihypertensive deprescribing in nursing home 
residents with dementia was stopped early on advice of the 
Data Safety Monitoring Board [54].

At present, these findings do not provide sufficient evi-
dence to determine whether or not antihypertensive depre-
scribing should be attempted in older patients with frailty. 
While evidence specific to antihypertensive deprescribing 
is limited, healthcare professionals can utilise clinical judg-
ment, patient preferences, and ongoing monitoring to guide 
the process.

Implications for Clinical Practice

Patients are likely to prioritise the benefits and harms of 
antihypertensive treatment differently based on their val-
ues, preferences, and specific circumstances [55]. Clini-
cal practice should involve shared decision-making, where 
healthcare professionals engage patients and their caregiv-
ers in discussions about the risks and benefits of different 
treatment options, including deprescribing, although this 
has been noted as a challenge for deprescribing in practice 
[42]. The ultimate goal should be to optimise patient care by 
weighing the benefits and harms of continued treatment in 
light of each patient’s unique circumstances. Aiding health-
care professionals, patients, and their caregivers with accu-
rate and comprehensive information about the risks and ben-
efits associated with treatment is crucial. This is particularly 
important, given the limited evidence regarding long-term 
outcomes of deprescribing: healthcare professionals should 
therefore acknowledge that deprescribing, particularly in 
the context of antihypertensive medications, is an area with 
limited evidence, with very few clinical trials assessing long-
term clinical effects [49•, 52•]. While identifying high-risk 
patients may suggest deprescribing as a potential strategy, it 
does not guarantee that it is the optimal treatment approach 
for every patient.

Conclusions

When the benefits of antihypertensive treatment may even-
tually become outweighed by the harms, deprescribing 
antihypertensive medication represents a potential strategy 
to address polypharmacy in older patients with increasing 

frailty. Challenges exist in the identification of high-risk 
patients who might benefit from such an intervention and the 
understanding of the process of deprescribing itself in routine 
clinical practice. Factors such as age, blood pressure, medical 
history, medication prescriptions, and frailty can influence 
the decision-making process, but at present, there are limita-
tions in our understanding of how to best examine frailty and 
assess the risk of specific adverse events in routine practice. 
As a result, decisions about deprescribing should ideally 
be made in collaboration with the primary care clinician, 
geriatrician, cardiologist and pharmacist. The outcomes of 
deprescribing remain uncertain, and few clinical trials have 
assessed the long-term clinical effects. While deprescribing 
may be appropriate for some patients, it may not always be 
the optimal strategy. Close monitoring, regular reassessment, 
and ongoing communication are essential to navigate the 
complexities of deprescribing and to provide personalised 
care that aligns with each patient’s goals and needs.

Author Contribution  JPS wrote the main manuscript text and prepared 
Figs. 1– 3. AB reviewed and edited the manuscript. JB reviewed and 
edited the manuscript. DG reviewed and edited the manuscript. RJM 
reviewed and edited the manuscript.

Funding  Wellcome Trust/Royal Society, 211182/Z/18/Z, National 
Institute for Health and Care Research (NIHR), British Heart Founda-
tion, PG/21/10341, PG/21/10341, National French program of Hospital 
Clinical Research, AOM16549/PHRC-16–0549, Agence Nationale de 
Recherche, ANR-15-RHU-0004, Agence Régionale de Santé (ARS) 
Grand Est.

Compliance with Ethical Standards 

Conflict of Interest  James P Sheppard receives funding from the Wellcome 
Trust/Royal Society via a Sir Henry Dale Fellowship (ref: 211182/Z/18/Z), 
the National Institute for Health and Care Research (NIHR) and from the 
British Heart Foundation (refs: PG/21/10341; FS/19/13/34235). Athanase 
Benetos is the chief investigator and National Coordinator of the multi-
centric French study RETREAT-FRAIL. This clinical trial is financed 
by the National French program of Hospital Clinical Research (PHRC: 
AOM16549/PHRC-16–0549), by the Agence Nationale de Recherche 
(ANR) (RHU grant No ANR-15-RHU-0004) and by a special grant from 
the Agence Régionale de Santé (ARS) Grand Est.  Jonathan Bogaerts de-
clares he has no conflicts of interest. Danijela Gnjidic declares she has 
no conflicts of interest. Richard J. McManus acknowledges support from 
the NIHR Applied Research Collaboration (ARC) Oxford Thames Val-
ley and holds an NIHR Senior Investigator award. Grants received by JPS 
and RJMcM from the NIHR and BHF include funding to undertake ran-
domised controlled trials of antihypertensive deprescribing (including the 
OPTiMISE, OPTiMISE-X and OPTIMISE2 trials).  This research was 
funded in part, by the Wellcome Trust [211182/Z/18/Z]. For the purpose 
of open access, the author has applied a CC BY public copyright licence 
to any Author Accepted Manuscript version arising from this submission. 
The views expressed are those of the author(s) and not necessarily those of 
the NIHR or the Department of Health and Social Care.

Human and Animal Rights and Informed Consent  This article does not 
contain any studies with human or animal subjects performed by any 
of the authors.



234	 Current Hypertension Reports (2024) 26:225–236

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Papers of particular interest, published recently, have 
been highlighted as:  
• Of importance

	 1.•	 Rahimi K, Bidel Z, Nazarzadeh M, et al. Age-stratified and 
blood-pressure-stratified effects of blood-pressure-lowering 
pharmacotherapy for the prevention of cardiovascular disease 
and death: an individual participant-level data meta-analysis. 
Lancet 2021;398(10305):1053–64. https://​doi.​org/​10.​1016/​
S0140-​6736(21)​01921-8 . [published Online First: 2021 Aug 27]. 
Comprehensive analysis of individual patients data from ran-
odmised controlled trials of blood pressure lowering, showing 
how the benefits of treatment change with increasing age.

	 2.	 NHS Digital. Health Survey for England 2016: prescribed medi-
cines. http://​www.​digit​al.​nhs.​uk. Health and Social Care Infor-
mation Centre, 2017.

	 3.	 Sheppard JP, Singh S, Fletcher K, et  al. Impact of age 
and sex on primary preventive treatment for cardiovascu-
lar disease in the West Midlands, UK: cross sectional study. 
BMJ. 2012;345:e4535. https://​doi.​org/​10.​1136/​bmj.​e4535. 
[publishedOnlineFirst:2012/07/14].

	 4.	 Mensah GA, Wei GS, Sorlie PD, et al. Decline in cardiovas-
cular mortality: possible causes and implications. Circ Res. 
2017;120(2):366–80. https://​doi.​org/​10.​1161/​circr​esaha.​116.​
309115. [publishedOnlineFirst:2017/01/21].

	 5.	 Albasri A, Hattle M, Koshiaris C, et al. Association between 
antihypertensive treatment and adverse events: systematic review 
and meta-analysis. BMJ (Clinical research ed). 2021;372: n189. 
https://​doi.​org/​10.​1136/​bmj.​n189.

	 6.•	 Sheppard JP, Koshiaris C, Stevens R, et al. The association 
between antihypertensive treatment and serious adverse events by 
age and frailty: A cohort study. PLoS Med. 2023;20(4):e1004223. 
https://​doi.​org/​10.​1371/​journ​al.​pmed.​100422. [publishedOnline-
First:2023/04/19].  Largest study of adverse events associated 
with antihypertensive treatment, showing a low risk in most 
patients that increases with advancing age and frailty.

	 7.	 Mangoni AA, Jackson SH. Age-related changes in phar-
macokinetics and pharmacodynamics: basic principles and 
practical applications. Br J Clin Pharmacol. 2004;57(1):6–
14. https://​doi.​org/​10.​1046/j.​1365-​2125.​2003.​02007.x. 
[publishedOnlineFirst:2003/12/18].

	 8.	 Masnoon N, Shakib S, Kalisch-Ellett L, et al. What is poly-
pharmacy? A systematic review of definitions. BMC Geriatr. 
2017;17(1):230. https://​doi.​org/​10.​1186/​s12877-​017-​0621-2. 
[publishedOnlineFirst:2017/10/12].

	 9.	 Reeve E, Gnjidic D, Long J, et al. A systematic review of the 
emerging definition of ‘deprescribing’ with network analysis: 

implications for future research and clinical practice. Br J Clin 
Pharmacol. 2015;80(6):1254–68. https://​doi.​org/​10.​1111/​bcp.​
12732. [publishedOnlineFirst:2016/03/24].

	10.	 Kuberska K, Scheibl F, Sinnott C, et al. GPs’ mindlines on depre-
scribing antihypertensives in older patients with multimorbidity: 
a qualitative study in English general practice. Br J Gen Pract: 
J Roy Coll Gen Pract. 2021;71(708):e498–507. https://​doi.​org/​
10.​3399/​bjgp2​1X714​305. [publishedOnlineFirst:2021/05/19].

	11.	 van Middelaar T, Ivens SD, van Peet PG, et al. Prescribing and 
deprescribing antihypertensive medication in older people by 
Dutch general practitioners: a qualitative study. BMJ Open. 
2018;8(4):e020871. https://​doi.​org/​10.​1136/​bmjop​en-​2017-​
020871. [publishedOnlineFirst:2018/04/22].

	12.	 Maher RL, Hanlon J, Hajjar ER. Clinical consequences of poly-
pharmacy in elderly. Expert Opin Drug Saf. 2014;13(1):57–
65. https://​doi.​org/​10.​1517/​14740​338.​2013.​827660. 
[publishedOnlineFirst:2013/10/01].

	13.•	 Mancia G, Kreutz R, Brunström M, et al. ESH Guidelines for 
the management of arterial hypertension The Task Force for the 
management of arterial hypertension of the European Society 
of Hypertension Endorsed by the European Renal Association 
(ERA) and the International Society of Hypertension (ISH). J 
Hypertension 2023. https://​doi.​org/​10.​1097/​hjh.​00000​00000​
003480. [published Online First: 2023/06/22]. First interna-
tional clinical guidelines on the management of hyperten-
sion to propose deprescribing of antihypertensive therapy 
in specific circumstances, where the benefits of continued 
treatment may become outweighed by the potential harms.

	14.	 Morehead S. A Guide to Deprescribing Antihypertensives. In: 
Thompson A, ed. https://​www.​prima​ryhea​lthtas.​com.​au/. Pri-
mary Health Tasmania, 2022.

	15.	 Whelton PK, Carey RM, Aronow WS, et al. ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for  
the prevention, detection, evaluation, and management of high 
blood pressure in adults: a report of the american college of car-
diology/american heart association task force on clinical practice 
guidelines. Hypertension (Dallas, Tex: 1979) 2018;71(6):e13–
e115.  https://​doi.​org/​10.​1161/​hyp.​00000​00000​000065. [published  
Online First: 2017/11/15].

	16.	 National Guideline Centre. National institute for health and care 
excellence. Hypertension in adults: diagnosis and management 
[NICE guideline 136]. London: Royal College of Physicians 
(UK) 2019.

	17.	 Gnjidic D, Johansson M, Meng DM, et al. Achieving sustainable 
healthcare through deprescribing. Cochrane Database Syst Rev 20
22;10(10):Ed000159. https://​doi.​org/​10.​1002/​14651​858.​Ed000​159. 
[published Online First: 2022/10/05].

	18.	 Mao Y, Ge S, Qi S, et al. Benefits and risks of antihyperten-
sive medication in adults with different systolic blood pressure: 
a meta-analysis from the perspective of the number needed to 
treat. Front Cardiovasc Med. 2022;9:986502. https://​doi.​org/​10.​
3389/​fcvm.​2022.​986502. [publishedOnlineFirst:2022/11/08].

	19.	 Poudel A, Yates P, Rowett D, et al. Use of preventive medi-
cation in patients with limited life expectancy: a systematic 
review. J Pain Symptom Manage. 2017;53(6):1097-110.
e1. https://​doi.​org/​10.​1016/j.​jpain​symman.​2016.​12.​350. 
[publishedOnlineFirst:2017/02/14].

	20.	 Scott J, Jones T, Redaniel MT, et al. Estimating the risk of acute 
kidney injury associated with use of diuretics and renin angio-
tensin aldosterone system inhibitors: A population based cohort 
study using the clinical practice research datalink. BMC Neph-
rol. 2019;20(1):481. https://​doi.​org/​10.​1186/​s12882-​019-​1633-2.

	21.	 Mol A, Bui Hoang PTS, Sharmin S, et al. Orthostatic hypo-
tension and falls in older adults: a systematic review and 
meta-analysis. J Am Med Dir Assoc. 2019;20(5):589-97.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0140-6736(21)01921-8
https://doi.org/10.1016/S0140-6736(21)01921-8
http://www.digital.nhs.uk
https://doi.org/10.1136/bmj.e4535
https://doi.org/10.1161/circresaha.116.309115
https://doi.org/10.1161/circresaha.116.309115
https://doi.org/10.1136/bmj.n189
https://doi.org/10.1371/journal.pmed.100422
https://doi.org/10.1046/j.1365-2125.2003.02007.x
https://doi.org/10.1186/s12877-017-0621-2
https://doi.org/10.1111/bcp.12732
https://doi.org/10.1111/bcp.12732
https://doi.org/10.3399/bjgp21X714305
https://doi.org/10.3399/bjgp21X714305
https://doi.org/10.1136/bmjopen-2017-020871
https://doi.org/10.1136/bmjopen-2017-020871
https://doi.org/10.1517/14740338.2013.827660
https://doi.org/10.1097/hjh.0000000000003480
https://doi.org/10.1097/hjh.0000000000003480
https://www.primaryhealthtas.com.au/
https://doi.org/10.1161/hyp.0000000000000065
https://doi.org/10.1002/14651858.Ed000159
https://doi.org/10.3389/fcvm.2022.986502
https://doi.org/10.3389/fcvm.2022.986502
https://doi.org/10.1016/j.jpainsymman.2016.12.350
https://doi.org/10.1186/s12882-019-1633-2


235Current Hypertension Reports (2024) 26:225–236	

e5.  h t tps : / / ​doi . ​org/ ​10 . ​1016/ j . ​jamda. ​2018. ​11 . ​003. 
[publishedOnlineFirst:2018/12/26].

	22.	 Group SR, Wright JT, Jr., Williamson JD, et al. A Randomized 
Trial of Intensive versus Standard Blood-Pressure Control. 
[Erratum appears in N Engl J Med 2017;377(25):2506; PMID: 
29262284]. N Engl J Med 2015;373(22):2103–16.

	23.	 Rodenburg EM, Visser LE, Hoorn EJ, et al. Thiazides and the 
risk of hypokalemia in the general population. J Hypertension 
2014;32(10):2092–7; discussion 97. https://​doi.​org/​10.​1097/​hjh.​
00000​00000​000299. [published Online First: 2014/08/12]

	24.	 Clegg A, Young J, Iliffe S, et al. Frailty in elderly people. Lan-
cet. 2013;381(9868):752–62. https://​doi.​org/​10.​1016/​s0140-​
6736(12)​62167-9. [publishedOnlineFirst:2013/02/12].

	25.	 Benetos A, Rossignol P, Cherubini A, et al. Polypharmacy in the 
aging patient: management of hypertension in octogenarians. 
JAMA. 2015;314(2):170–80. https://​doi.​org/​10.​1001/​jama.​2015.​
7517. [publishedOnlineFirst:2015/07/15].

	26.	 Benetos A, Petrovic M, Strandberg T. Hypertension management 
in older and frail older patients. Circ Res. 2019;124(7):1045–60. 
https://​doi.​org/​10.​1161/​CIRCR​ESAHA.​118.​313236.

	27.	 Rockwood K, Song X, MacKnight C, et al. A global clinical 
measure of fitness and frailty in elderly people. CMAJ: Can 
Med Assoc J = journal de l'Association medicale canadienne. 
2005;173(5):489–95. https://​doi.​org/​10.​1503/​cmaj.​050051. 
[published Online First: 2005/09/01].

	28.	 Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: 
evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 
2001;56(3):M146–56. https://​doi.​org/​10.​1093/​gerona/​56.3.​
m146. [publishedOnlineFirst:2001/03/17].

	29.	 Searle SD, Mitnitski A, Gahbauer EA, et al. A standard procedure 
for creating a frailty index. BMC Geriatr. 2008;8:24. https://​doi.​
org/​10.​1186/​1471-​2318-8-​24. [publishedOnlineFirst:2008/10/02].

	30.	 Rockwood K, Theou O. Using the clinical frailty scale 
in allocating scarce health care resources. Can Geriatr  
J. 2020;23(3):210–5. https://​doi.​org/​10.​5770/​cgj.​23.​463. 
[publishedOnlineFirst:2020/09/10].

	31.	 Rolfson DB, Majumdar SR, Tsuyuki RT, et  al. Validity 
and reliability of the edmonton frail scale. Age Ageing. 
2006;35(5):526–9. https://​doi.​org/​10.​1093/​ageing/​afl041.

	32.	 Gobbens RJ, van Assen MA, Luijkx KG, et al. The tilburg 
frailty indicator: psychometric properties. J Am Med Dir Assoc. 
2010;11(5):344–55. https://​doi.​org/​10.​1016/j.​jamda.​2009.​11.​
003. [publishedOnlineFirst:2010/06/01].

	33.	 Clegg A, Bates C, Young J, et al. Development and validation of 
an electronic frailty index using routine primary care electronic 
health record data. Age Ageing. 2016;45(3):353–60. https://​doi.​
org/​10.​1093/​ageing/​afw039. [publishedOnlineFirst:2016/03/06].

	34.	 Veronese N, Cereda E, Stubbs B, et al. Risk of cardiovascular  
disease morbidity and mortality in frail and pre-frail older adults:  
results from a meta-analysis and exploratory meta-regression 
analysis. Ageing Res Rev. 2017;35:63–73. https://​doi.​org/​10.​
1016/j.​arr.​2017.​01.​003. [publishedOnlineFirst:2017/02/02].

	35.	 Lane DA, Lip GYH. Use of the CHA2DS2 VASc and HAS-
BLED scores to aid decision making for thromboprophylaxis 
in nonvalvular atrial fibrillation. Circulation. 2012;126(7):860– 
5. https://​doi.​org/​10.​1161/​CIRCU​LATIO​NAHA.​111.​060061.

	36.	 Hippisley-Cox J, Coupland C, Brindle P. Development and vali-
dation of QRISK3 risk prediction algorithms to estimate future 
risk of cardiovascular disease: prospective cohort study. BMJ 
(Clin Res Ed). 2017;357:j2099. https://​doi.​org/​10.​1136/​bmj.​
j2099. [publishedOnlineFirst:2017/05/26].

	37.	 Conroy RM, Pyorala K, Fitzgerald AP, et al. Estimation of ten-
year risk of fatal cardiovascular disease in Europe: the SCORE 
project. Eur Heart J 2003;24(11):987–1003. [published Online 
First: 2003/06/06].

	38.•	 Archer L, Koshiaris C, Lay-Flurrie S, et al. Development and 
external validation of a risk prediction model for falls in patients 
with an indication for antihypertensive treatment: retrospective 
cohort study. BMJ (Clinical research ed). 2022;379: e070918. 
https://​doi.​org/​10.​1136/​bmj-​2022-​07091​8[publi​shedO​nline​First:​
2022/​11/​09]. This study describes the devrivation and exter-
nal validation of a clinical prediction model for serious falls 
in patients indicated for antihypertensive therapy, which 
could be used by clinicians to identify patients who might 
benefit from antihypertensive deprescribing.

	39.	 Koshiaris C, Archer L, Lay-Flurrie S, et  al. Predicting the 
risk of acute kidney injury in primary care: derivation and 
validation of STRATIFY-AKI. The British journal of gen-
eral practice : the journal of the Royal College of General 
Practitioners. 2023. https://​doi.​org/​10.​3399/​bjgp.​2022.​0389. 
[publishedOnlineFirst:2023/05/03].

	40.	 Politi MC, Clark MA, Ombao H, et  al. Communicating 
uncertainty can lead to less decision satisfaction: a neces-
sary cost of involving patients in shared decision making? 
Health expectations : an international journal of public par-
ticipation in health care and health policy. 2011;14(1):84–
91. https://​doi.​org/​10.​1111/j.​1369-​7625.​2010.​00626.x. 
[publishedOnlineFirst:2010/09/24].

	41.	 Politi MC, Han PK, Col NF. Communicating the uncertainty 
of harms and benefits of medical interventions. Medical deci-
sion making : an international journal of the Society for Medical 
Decision Making. 2007;27(5):681–95. https://​doi.​org/​10.​1177/​
02729​89x07​307270. [publishedOnlineFirst:2007/09/18].

	42.	 Ouellet N, Bergeron AS, Gagnon E, et al. Prescribing and depre-
scribing in very old age: perceptions of very old adults, caregivers 
and health professionals. Age Ageing 2022;51(11). https://​doi.​org/​
10.​1093/​ageing/​afac2​44. [published Online First: 2022/11/23].

	43.	 Sheppard JP, Benetos A, McManus RJ. Antihypertensive depre-
scribing in older adults: a practical guide. Curr Hypertens  
Rep. 2022;24(11):571–80. https://​doi.​org/​10.​1007/​s11906-​022-​
01215-3. [publishedOnlineFirst:2022/07/27].

	44.	 Mallery LH, Allen M, Fleming I, et al. Promoting higher blood 
pressure targets for frail older adults: a consensus guideline from 
Canada. Cleve Clin J Med. 2014;81(7):427–37. https://​doi.​org/​
10.​3949/​ccjm.​81a.​13110. [publishedOnlineFirst:2014/07/06].

	45.•	 O’Mahony D, Cherubini A, Guiteras AR, et al. STOPP/START 
criteria for potentially inappropriate prescribing in older peo-
ple: version 3. Eur Geriatr Med. 2023. https://​doi.​org/​10.​1007/​
s41999-​023-​00777-y. [publishedOnlineFirst:2023/05/31]. 
Recently updated STOPP/START criteria highlight-
ing potentially inappropriate medications (includ-
ing some antihypertensive treatments) which could be  
deprescribed.

	46.	 Curtin D, Gallagher P, O’Mahony D. Deprescribing in older people 
approaching end-of-life: development and validation of STOPP-
Frail version 2. Age Ageing. 2021;50(2):465–71. https://​doi.​org/​
10.​1093/​ageing/​afaa1​59. [publishedOnlineFirst:2020/10/01].

	47.	 American Geriatrics Society 2023 updated AGS Beers Criteria® 
for potentially inappropriate medication use in older adults. J Am 
Geriatr Soc. 2023. https://​doi.​org/​10.​1111/​jgs.​18372. [published 
Online First: 2023/05/04].

	48.	 Sheppard JP, Lown M, Burt J, et al. Blood pressure changes 
following antihypertensive medication reduction, by drug 
class and dose chosen for withdrawal: exploratory analy-
sis of data from the OPTiMISE Trial. Front Pharmacol. 
2021;12: 619088. https://​doi.​org/​10.​3389/​fphar.​2021.​619088. 
[publishedOnlineFirst:2021/05/08].

	49.•	 Sheppard JP, Burt J, Lown M, et al. Effect of antihyperten-
sive medication reduction vs usual care on short-term blood 
pressure control in patients with hypertension aged 80 years 
and older: the OPTIMISE randomized clinical trial. JAMA. 

https://doi.org/10.1016/j.jamda.2018.11.003
https://doi.org/10.1097/hjh.0000000000000299
https://doi.org/10.1097/hjh.0000000000000299
https://doi.org/10.1016/s0140-6736(12)62167-9
https://doi.org/10.1016/s0140-6736(12)62167-9
https://doi.org/10.1001/jama.2015.7517
https://doi.org/10.1001/jama.2015.7517
https://doi.org/10.1161/CIRCRESAHA.118.313236
https://doi.org/10.1503/cmaj.050051
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1093/gerona/56.3.m146
https://doi.org/10.1186/1471-2318-8-24
https://doi.org/10.1186/1471-2318-8-24
https://doi.org/10.5770/cgj.23.463
https://doi.org/10.1093/ageing/afl041
https://doi.org/10.1016/j.jamda.2009.11.003
https://doi.org/10.1016/j.jamda.2009.11.003
https://doi.org/10.1093/ageing/afw039
https://doi.org/10.1093/ageing/afw039
https://doi.org/10.1016/j.arr.2017.01.003
https://doi.org/10.1016/j.arr.2017.01.003
https://doi.org/10.1161/CIRCULATIONAHA.111.060061
https://doi.org/10.1136/bmj.j2099
https://doi.org/10.1136/bmj.j2099
https://doi.org/10.1136/bmj-2022-070918[publishedOnlineFirst:2022/11/09]
https://doi.org/10.1136/bmj-2022-070918[publishedOnlineFirst:2022/11/09]
https://doi.org/10.3399/bjgp.2022.0389
https://doi.org/10.1111/j.1369-7625.2010.00626.x
https://doi.org/10.1177/0272989x07307270
https://doi.org/10.1177/0272989x07307270
https://doi.org/10.1093/ageing/afac244
https://doi.org/10.1093/ageing/afac244
https://doi.org/10.1007/s11906-022-01215-3
https://doi.org/10.1007/s11906-022-01215-3
https://doi.org/10.3949/ccjm.81a.13110
https://doi.org/10.3949/ccjm.81a.13110
https://doi.org/10.1007/s41999-023-00777-y
https://doi.org/10.1007/s41999-023-00777-y
https://doi.org/10.1093/ageing/afaa159
https://doi.org/10.1093/ageing/afaa159
https://doi.org/10.1111/jgs.18372
https://doi.org/10.3389/fphar.2021.619088


236	 Current Hypertension Reports (2024) 26:225–236

2020;323(20):2039–51. https://​doi.​org/​10.​1001/​jama.​2020.​
4871. [publishedOnlineFirst:2020/05/27]. Largest trial of anti-
hypertensive deprescribing conducted to date, showing no 
difference between deprescribing and usual care in systolic 
blood pressure control at 12-week follow-up.

	50.	 Whelton PK, Appel LJ, Espeland MA, et al. Sodium reduction 
and weight loss in the treatment of hypertension in older per-
sons: a randomized controlled trial of nonpharmacologic inter-
ventions in the elderly (TONE). TONE Collaborative Research 
Group Jama. 1998;279(11):839–46. https://​doi.​org/​10.​1001/​
jama.​279.​11.​839. [publishedOnlineFirst:1998/03/27].

	51.	 Fajardo MA, Weir KR, Bonner C, et  al. Availability 
and readability of patient education materials for depre-
scribing: an environmental scan. Br J Clin Pharmacol. 
2019;85(7):1396–406. https://​doi.​org/​10.​1111/​bcp.​13912. 
[publishedOnlineFirst:2019/03/09].

	52.•	 Reeve E, Jordan V, Thompson W, et al. Withdrawal of anti-
hypertensive drugs in older people. Cochrane Database Syst 
Rev 2020;6(6):Cd012572. https://​doi.​org/​10.​1002/​14651​858.​
CD012​572.​pub2. [published Online First: 2020/06/11]. This is 
the most recently conducted systematic review of antihyper-
tensive deprescribing trials. It does not include the recently 

published OPTiMISE trial and, due to a lack of studies 
and outcome data, was unable to determine the association 
between deprescribing and clinical endpoints of interest.

	53.	 Hassan D, Versmissen J, Hek K, et al. Feasibility of a protocol 
for deprescribing antihypertensive medication in older patients 
in Dutch general practices. BMC Primary Care. 2022;23(1):280. 
https://​doi.​org/​10.​1186/​s12875-​022-​01894-6.

	54.	 Bogaerts J, Gussekloo J, De Jong-Schmit B, et al. The DANTON 
study - Discontinuation of ANtihypertensive treatment in older 
people with dementia living in a Nursing home: results of a 
randomized controlled trial. J Hypertens. 2022;40(Suppl 1): e1. 
https://​doi.​org/​10.​1097/​01.​hjh.​00008​35304.​61321.​dc.

	55.	 Albarqouni L, Doust J, Glasziou P. Patient preferences for car-
diovascular preventive medication: a systematic review. Heart 
(British Cardiac Society). 2017. https://​doi.​org/​10.​1136/​heart​jnl-​
2017-​311244. [publishedOnlineFirst:2017/05/16].

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1001/jama.2020.4871
https://doi.org/10.1001/jama.2020.4871
https://doi.org/10.1001/jama.279.11.839
https://doi.org/10.1001/jama.279.11.839
https://doi.org/10.1111/bcp.13912
https://doi.org/10.1002/14651858.CD012572.pub2
https://doi.org/10.1002/14651858.CD012572.pub2
https://doi.org/10.1186/s12875-022-01894-6
https://doi.org/10.1097/01.hjh.0000835304.61321.dc
https://doi.org/10.1136/heartjnl-2017-311244
https://doi.org/10.1136/heartjnl-2017-311244

	Strategies for Identifying Patients for Deprescribing of Blood Pressure Medications in Routine Practice: An Evidence Review
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 
	Perspectives 

	Introduction
	What is Deprescribing?
	Who are High-Risk Patients?
	Measuring Frailty
	The Clinical Frailty Scale
	Phenotype Model
	Cumulative Deficit Model

	Measuring the Risk of Adverse Events
	Understanding the Potential Benefits and Harms of Treatment
	How to Deprescribe Antihypertensive Medication
	Measure Blood Pressure
	Identify Drugs for Deprescribing
	Tailor Down-titration of Medications According to Drug Class
	Monitor Outcomes Carefully

	Implications for Clinical Practice
	Conclusions
	References


