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Abstract 

Background: Polypharmacy is defined as the prescription of at least 5 different medicines for therapeutic or prophy-
lactic effect and is a serious issue among elderly patients, who are frequently affected by multi-morbidity. Deprescrib-
ing is one of the proposed approaches to reduce the number of administered drugs, by eliminating those that are 
inappropriately prescribed. The aim of this systematic review is to provide an updated and systematic assessment of 
the benefit-risk profile of deprescribing of anti-hypertensive drugs, which are among the most commonly used drugs.

Methods: MEDLINE, EMBASE and The Cochrane Library were searched for studies assessing the efficacy and safety 
of anti-hypertensive drugs deprescribing in the period between January, 12,016 and December, 312,019. The quality 
of randomized clinical trials (RCTs) was assessed using the GRADE approach for the evaluation of the main outcomes. 
The risk of bias assessment was carried out using the Cochrane risk-of-bias tool.

Results: Overall, two RCTs were identified. Despite summarized evidence was in favor of anti-hypertensive depre-
scribing, the overall risk of bias was rated as high for each RCT included. According to the GRADE approach, the over-
all quality of the RCTs included was moderate regarding the following outcomes: systolic blood pressure < 150 mmHg 
after 12 weeks of follow-up, quality of life, frailty and cardiovascular risk.

Conclusions: This updated systematic review of the efficacy and safety of anti-hypertensive treatment deprescribing 
found two recently published RCTs, in addition to the previous guideline of the National Institute for Health and Care 
Excellence (NICE). Evidence points towards non-inferiority of anti-hypertensive deprescribing as compared to treat-
ment continuation, despite the quality of published studies is not high. High quality experimental studies are urgently 
needed to further assess the effect of deprescribing for this drug class in specific categories of patients.
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Background
Polypharmacy is defined by the National Institute for 
Health as the administration of at least 5 different drugs 
for reducing the risk of morbidity and mortality [1]. It is a 
common issue among older persons, who are frequently 
affected by multi-morbidity that requires often complex 
pharmacological treatments [2]. In Italy, people aged 

≥65 years received on average 7.7 different drugs in 2019, 
which increases to an average of 8.8 among persons aged 
≥85 years [3]. One of the most serious issues associated 
with polypharmacy is the increased risk of drug-drug 
interactions (DDIs) that are clinically significant modi-
fications in the pharmacokinetics and/or pharmacody-
namics of one drug by the administration of another drug 
[4, 5]. DDIs can increase the risk of adverse drug reac-
tions (ADRs), both in the primary or secondary care set-
ting [6]. The chances of a DDI increase as the number of 
prescribed drugs increases [7–9]. As such, it is essential 
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to implement preventive strategies to eliminate inappro-
priate drug prescribing, minimizing the overall amount 
of medicines taken on daily basis by the patients. Depre-
scribing is one potential approach to reduce inappropri-
ate prescribing. Specifically, deprescribing is defined as 
the withdrawal or dose reduction of medications which 
are either inappropriate [10] or unnecessary [11], par-
ticularly among patients with polypharmacy. A system-
atic review and meta-analysis of studies evaluating the 
impact of deprescribing on mortality among the elderly 
found that among non-randomized studies, deprescrib-
ing significantly reduced mortality risk [odds ratio (OR) 
0.32, 95% confidence interval (95% CI): 0.17–0.60)], while 
among randomized clinical trials (RCTs) this decreasing 
trend did not reach statistical significance (OR 0.82, 95% 
CI 0.61–1.11) [10, 12]. A more recent systematic review 
of RCTs suggested that the number of relevant trials was 
very low, with a high risk of bias and generally of low 
quality [13].

Of note, anti-hypertensive medications are of particu-
lar interest because they are very commonly used in Italy 
and can lead to ADRs especially among the elderly [3]. 
Age-related physiological changes, multimorbidity and 
polypharmacy may indeed alter pharmacokinetics and 
pharmacodynamics in elderly, thus altering significantly 
the effect of pharmacological treatment with advanc-
ing age [14]. Therefore, scaling down the number of 
medications taken, including anti-hypertensive drugs, by 
deprescribing, may lead to reduced adverse effects and 
improved quality of life in older people.

To date there is one guideline on clinical- and cost-
effectiveness of stopping anti-hypertensive drugs [1]. 
This guideline identified very low quality evidence from 3 
RCTs dated back to the ‘80s. Although such evidence sug-
gested that for some people stopping anti-hypertensive 
drugs was significantly associated to the return to hyper-
tension, the National Institute for Health and Care Excel-
lence (NICE) Guideline Development Group concluded 
that deprescribing anti-hypertensive drugs may be bene-
ficial for reducing polypharmacy and side effects, and for 
increasing quality of life, especially in “low risk” patients 
(e.g. people who have maintained blood pressure at nor-
mal levels for a long period of time or people with no his-
tory of cardiovascular events) [1]. Similarly, a Cochrane 
systematic review of six RCTs investigating the effect of 
anti-hypertensive medications in older people (i.e. aged 
≥50 years) published in 2020 by Reeve et  al. showed no 
evidence of an effect of discontinuing compared with 
continuing anti-hypertensives used for hypertension or 
primary prevention of cardiovascular disease on all-cause 
mortality and myocardial infarction. Furthermore, since 
the certainty of the evidence was low to very low, mainly 
because of the small size of the studies and low event 

rates, it was not possible to draw firm conclusions about 
the effect of anti-hypertensives deprescribing on these 
outcomes [12].

The aim of this systematic review was to synthesize 
current evidence on the assessment of the benefit-risk 
profile of anti-hypertensive drug deprescribing, including 
more recently published studies.

Methods
Search strategy
This systematic review was conducted in accordance with 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) statement [15], but it was 
not registered on PROSPERO. The completed checklist 
can be found in Additional file 1. A search strategy was 
developed and applied to MEDLINE, EMBASE and The 
Cochrane Library to search for relevant studies (Addi-
tional file  2). The query search terms concerned anti-
hypertensive drugs and discontinuation. Since the last 
systematic review on this topic searched studies until 
January, 42,016, our literature search was conducted 
from January, 12,016 to June, 302,020 [1]. The search 
results were exported into EndNote X9. Additional data 
was searched in clinical trial depositories (clini caltr ials. 
gov or EU Clinical Trials Register) or observational study 
registers (EU Post-Authorization Register).

The full inclusion/exclusion criteria for studies were 
developed systematically using the PICOS framework, 
i.e. population, intervention, comparator, outcome 
and study type, to answer the following research ques-
tion: “what is the clinical effectiveness of stopping anti-
hypertensive treatment?”. The set of inclusion/exclusion 
criteria is reported in Table  1. In short, both RCTs and 
cohort studies including people taking anti-hypertensive 
drugs as primary or secondary prevention for at least 
1 year were eligible for inclusion. All studies must have 
been written in English, report clinical outcomes and 
must have compared drug deprescribing vs. continu-
ation. Systematic reviews and meta-analyses were not 
included but were used as a source for snowball research. 
For studies that were excluded, the reason for exclusion 
was provided. After the elimination of duplicate studies, 
two authors independently read the title and abstract of 
all the identified studies, selecting which ones to con-
sider for further evaluation. Two authors also read all 
full-texts independently for further assessment and final 
study inclusion. At all stages of the study, screening was 
carried out in parallel and any disagreement between the 
two authors was resolved by discussion until consensus 
was reached or by the intervention of a third author. In 
addition to this systematic search for articles, a snow-
ball search was also conducted by identifying articles of 

http://clinicaltrials.gov
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interest through screening of the reference list of already 
identified studies.

Data extraction
Two authors independently collected information from 
selected studies concerning the following items: catch-
ment area, study design, study population, exposure, out-
comes and results. Where available, outcome estimates 
were reported as descriptive frequencies, odds ratios 
(OR), relative risk (RR) along with their 95% CI, and 
p-values.

Risk of bias assessment
The quality of the identified studies was evaluated using 
validated scales. For RCTs, two authors independently 
assessed the risk of bias using the Cochrane risk-of-bias 
tool [16]. In case of disagreement, the final judgment 
was made after reaching consensus by involving a third 
review author. This tool consists of 6 items; for each of 
them, a quality rating was carried out and reported as a 
“low”, “high” or “unclear” risk of bias, based on the pres-
ence of sufficient information from the published study.

We used the Grading of Recommendations, Assess-
ment, Development and Evaluation (GRADE) methodol-
ogy to assess and rate the quality of body of evidence for 
each outcome on the basis of study design, inconsistency, 
indirectness and imprecision [17]. The certainty of evi-
dence in the effect estimates for the body of evidence was 

assessed as high, moderate, low, or very low. We created 
summary of findings tables using GRADE’s electronic 
tool GRADEpro GDT (www. grade pro. org).

Results
Study selection
The flow-chart outlining study selection of each drug 
class is shown in Fig.  1. The initial literature search 
yielded a total of 2486 studies. After removal of duplicates 
(N = 544), 1942 abstracts were screened and of these only 
23 full-text articles were selected for further evaluation. 
Of the 23 selected studies, the full-text was not available 
in 2 studies, 18 were not in line with the PICO and for 
1 only the protocol was available; only 2 RCTs were of 
interest for our investigation and no observational stud-
ies meeting our inclusion criteria were found. Reasons 
for exclusion are described in detail in Additional file 3.

Characteristics of studies on anti‑hypertensive drug 
deprescribing
Table  2 presents the characteristics of the stud-
ies included in the NICE guideline and of the stud-
ies included in this systematic review, summarizing the 
findings for all relevant outcomes evaluated in the RCTs. 
Overall, evidence from the three RCTs included in the 
NICE guideline suggested a clinical benefit associated 
with stopping treatment, as compared to continuing 
anti-hypertensive treatment, in terms of cardiovascular 

Table 1 PICOS framework

Abbreviations: RCTs randomized controlled trials

Component Description

Review question What is the clinical- and cost-effectiveness of stopping antihypertensive treatment?

Area of scope Effects of stopping treatment

Objective: To evaluate the risks and benefits of stopping antihypertensive therapy to inform a recommendation

Population People taking antihypertensive drugs as primary or secondary prevention for at least 1 year

Intervention Stopping anti-hypertensive agents (thiazides, beta blockers, alpha blockers, calcium-channel block-
ers, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers)

Comparison Continuing anti hypertension agents

Outcomes Critical:
• All-cause mortality
• Cardiovascular mortality
• Non-fatal myocardial infarction
• Stroke
• Quality of life
• Hospitalization
• Admission to care facility
Important:
• Blood pressure
• Falls

Study design RCTs and systematic reviews of RCTs

Exclusion Pregnant women taking anti-hypertensives for secondary prevention
Drugs used for other indications
Duration of treatment less than 1 year

http://www.gradepro.org
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mortality. Moreover, evidence indicated that treatment 
withdrawal was associated with a clinical harm for return 
to hypertension (i.e. a rise in blood pressure to above 
the threshold for diagnosing hypertension) and a clini-
cal benefit for maintaining target blood pressure [18–20]. 
However, a significant proportion of people randomized 
to treatment discontinuation did not return to hyperten-
sion, thus suggesting that a considerable proportion of 
patients treated with anti-hypertensive drugs may stop 
therapy without returning to hypertension. The overall 
quality of the evidence was very low, mainly due to the 
small sample size and to the low event rates [1].

Both the two RCTs included in this systematic review 
were open label RCTs [21, 22].

The RCT conducted in England [21] recruited 
569 patients aged ≥80 years, with a blood pres-
sure < 150 mmHg and who had received at least 2 anti-
hypertensive drugs for at least 1 year. Of these patients, 
282 had a medication reduction, while 287 patients 

underwent standard clinical practice. The main out-
come was systolic blood pressure < 150 mmHg after 
12 weeks of follow-up, while secondary outcomes 
included the proportion of patients in the intervention 
group who maintained medication reduction and dif-
ferences between the two groups in frailty, quality of 
life, adverse event and changes in blood pressure over 
12 weeks. Overall, at 12 weeks of follow-up, 229 (86.4%) 
patients in the intervention group and 236 (87.7%) 
patients with standard therapy group had blood pres-
sure < 150 mmHg with a RR of 0.98 (97.5% CI: 0.92-∞). 
Anti-hypertensive reduction was maintained in 187 
(66.3%) patients in the intervention group. Mean blood 
pressure was 133.7 (95% CI: 131.7–135.6) mmHg in the 
intervention group and 130.8 (95% CI: 128.9–132.7) 
mmHg in the control group. No statistically significant 
differences between the two groups in terms of frailty, 
quality of life and adverse events were observed.

Fig. 1 PRISMA flowchart showing the process of literature search and study selection
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Similarly to the 3 RCTs included in the NICE guide-
lines, the risk of bias was rated as high for both the 
RCTs included in this systematic review, mainly due to 
the lack of blinding of participants and personnel and 
the lack of blinding of outcome assessment (Table  3). 
The certainty of evidence was moderate for all out-
comes (Table 4).

The findings of this study suggest that reducing anti-
hypertensive drugs in elderly hypertensive patients 
is safe and not associated with significant change in 
blood pressure control.

Another RCT, conducted in the Netherlands by 
Luymes et  al. [22], enrolled 1067 patients aged 
between 40 and 70 years, with no history of cardio-
vascular diseases and who used anti-hypertensive or 
lipid-lowering drugs for at least 1 year. Participants 
were randomized either to receive an intervention of 
medication reduction or to continue with usual care. 
The primary outcome was the increase in 10-year car-
diovascular risk in the 2 years of follow-up, while sys-
tolic and diastolic blood pressure was included among 
secondary outcomes. Overall, 2-year increase in car-
diovascular risk was observed in both groups (from 4.7 
to 6.7% for the intervention group and from 5.1 to 7.0% 
for the usual care group). Since only a difference of 0.1 
(95% CI: − 0.3 to 0.6) percentage points was detected, 
non-inferiority was established. Moreover, systolic and 
diastolic blood pressure was higher in the interven-
tion group than in the usual care group (p-value < 0.01 
for both comparisons). The certainty of evidence was 
moderate for cardiovascular outcomes (Table 4).

This study indicated that an attempt to deprescribe 
anti-hypertensive medications in patients with low 
cardiovascular risk is safe in the short term, while 
blood pressure has to be monitored after anti-hyper-
tensive drug withdrawal.

Summary of implications for deprescribing
Overall, the RCTs concerning anti-hypertensive drug 
deprescribing, arguably the most robust study design to 
answer the research questions, were in favor of depre-
scribing; these studies were of moderate quality [21, 22]. 
However, further higher quality scientific evidence is 
needed.

Discussion
This systematic review has summarized data from two 
RCTs including 1636 adults treated with anti-hyperten-
sive drugs. We did not find observational studies meet-
ing the inclusion criteria for this systematic review. One 
of the main findings of this systematic review was the 
dearth of robust information on the risks and benefits 
of deprescribing of anti-hypertensive drugs. Indeed, the 
review carried out only identified two new studies. Fur-
thermore, the quality of the included studies was gener-
ally not high. Robust studies on deprescribing are needed 
to update and inform clinical guidelines.

Evidence from the included studies indicates that, in 
terms of blood pressure control, a strategy of medication 
reduction is non-inferior compared to standard care [21, 
22]. However, these trials focused on two different spe-
cific populations and evaluated different outcomes, thus 
making it difficult to draw conclusions generalizable to 
individuals not included in such populations. Specifically, 
the OPTIMISE trial enrolled patient aged at least 80 years 
who were prescribed with two or more anti-hypertensive 
drugs for at least 12 months, selected based on the gen-
eral practitioner opinion that they might benefit from 
deprescribing. Although the patient population in this 
study was generalizable to primary care, this trial did not 
establish whether or not anti-hypertensive drug depre-
scribing should be attempted or which patients should 
be targeted with such an intervention [21]. On the other 
hand, the ECSTATIC study enrolled younger patients, 

Table 3 Risk of bias assessment for the studies included in the NICE guideline and for the studies included in the current study

Abbreviations: NICE National Institute for Health and Care Excellence

Legend: Green symbol = low risk of bias; yellow symbol = unclear risk of bias; red symbol = high risk of bias

Study Random sequence 
generation

Allocation 
concealment

Blinding participants 
and personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome data

Selective 
data 
reporting

NICE Guidelines
 Freis, 1975 [18] ? – + ? + –
 Greenberg, 1986 [19] + ? ? ? – ?
 Maland, 1983 [20] ? ? + ? + –
Current study
 Sheppard, 2020 [21] + + – – + +
 Luymes, 2018 [22] + + – – + +



Page 8 of 11Crisafulli et al. BMC Fam Pract          (2021) 22:208 

Ta
bl

e 
4 

Su
m

m
ar

y 
of

 fi
nd

in
gs

 fo
r t

he
 m

ai
n 

ou
tc

om
es

 u
si

ng
 th

e 
G

RA
D

E 
m

et
ho

do
lo

gy

A
bb

re
vi

at
io

ns
: C

I C
on

fid
en

ce
 in

te
rv

al
; R

CT
  ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l; 
RR

 R
is

k 
ra

tio
; M

D
 M

ea
n 

di
ffe

re
nc

e

Ce
rt

ai
nt

y 
as

se
ss

m
en

t
N

um
be

r o
f p

at
ie

nt
s

Eff
ec

t
Ce

rt
ai

nt
y

№
 o

f s
tu

di
es

St
ud

y 
de

si
gn

Ri
sk

 o
f b

ia
s

In
co

ns
is

te
nc

y
In

di
re

ct
ne

ss
Im

pr
ec

is
io

n
O

th
er

 
co

ns
id

er
at

io
ns

A
nt

i‑
hy

pe
rt

en
si

ve
s 

w
ith

dr
aw

al

A
nt

i‑
hy

pe
rt

en
si

ve
s 

co
nt

in
ua

tio
n

Re
la

tiv
e(

95
%

 
CI

)
A

bs
ol

ut
e(

95
%

 
CI

)

N
um

be
r o

f p
at

ie
nt

s 
w

ith
 s

ys
to

lic
 b

lo
od

 p
re

ss
ur

e 
<

 1
50

 m
m

H
g 

(m
ea

n 
fo

llo
w

 u
p:

 1
2 

w
ee

ks
)

1 
[2

1]
O

pe
n 

la
be

l 
RC

T 
Se

rio
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
on

e
22

9/
26

5 
(8

6.
4%

)
23

6/
26

9 
(8

7.
7%

)
RR

 0
.9

8(
0.

92
 to

 
1.

05
)

18
 fe

w
er

 p
er

 
10

00
 (7

0 
fe

w
er

 
to

 4
4 

m
or

e)

⨁
⨁
⨁
◯

M
O

D
-

ER
AT

E

Q
ua

lit
y 

of
 li

fe
 (m

ea
n 

fo
llo

w
 u

p:
 1

2 
w

ee
ks

; a
ss

es
se

d 
w

ith
: E

Q
-5

D
-5

L 
In

de
x)

1 
[2

1]
O

pe
n 

la
be

l 
RC

T 
Se

rio
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
on

e
26

0
26

3
–

M
D

 0
.0

1 
lo

w
er

(0
.0

3 
lo

w
er

 to
 0

.0
1 

hi
gh

er
)

⨁
⨁
⨁
◯

M
O

D
-

ER
AT

E

Fr
ai

lty
 (a

ss
es

se
d 

w
ith

: F
ra

ilt
y 

In
de

x)

1 
[2

1]
O

pe
n 

la
be

l 
RC

T 
Se

rio
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
on

e
28

2
28

7
–

M
D

 0
.0

00
03

 
lo

w
er

 (0
.0

00
5 

lo
w

er
 to

 0
.0

05
 

hi
gh

er
)

⨁
⨁
⨁
◯

M
O

D
-

ER
AT

E

Ca
rd

io
va

sc
ul

ar
 ri

sk

1 
[2

2]
O

pe
n 

la
be

l 
RC

T 
Se

rio
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
ot

 s
er

io
us

N
on

e
49

2
57

5
–

M
D

 0
.1

 
hi

gh
er

(0
.4

 
lo

w
er

 to
 0

.7
 

lo
w

er
)

⨁
⨁
⨁
◯

M
O

D
-

ER
AT

E



Page 9 of 11Crisafulli et al. BMC Fam Pract          (2021) 22:208  

aged between 40 and 70 years, without history of car-
diovascular diseases and with low risk of future cardio-
vascular diseases. In this pragmatic trial, the increase in 
predicted 10-year cardiovascular risk in the 2 years after 
the first visit was assessed, with the main objective to 
answer the question of whether a structured deprescrib-
ing strategy in low-cardiovascular-risk patients is effec-
tive when implemented in general practice. Moreover, in 
this study medication reduction was part of a medication 
review but not specifically mandated; the choice to leave 
the decision to deprescribe to the patient and their gen-
eral practitioners and the choice to use an active control 
group may have resulted in an underestimation of the 
effect of the intervention on cardiovascular risk [22].

Overall, findings from the present systematic review 
are in line with the NICE guideline on anti-hypertensive 
drugs deprescribing, suggesting benefits, in terms of 
blood pressure management, especially low-risk patients 
(i.e. patients without history of cardiovascular events and 
whose blood pressure was maintained at normal levels 
for a long period of time). NICE guidelines on managing 
multi-morbidity in terms of anti-hypertensive prescrib-
ing state that there was a reduced risk of cardiovascular 
outcomes on discontinuing anti-hypertensive treatment, 
compared to continuing it [1]. On discontinuation, there 
was a risk of reverting to high blood pressure, but this 
was found to be uncommon. However, these guidelines 
focus on simply discontinuing a drug rather than the 
broader range of deprescribing options, such as dose 
reduction and other changes to the dosing regimen. In 
addition, these guidelines do not clearly state which clini-
cal characteristics would make a person eligible for dis-
continuation. The studies upon which the guidelines were 
based were considered to be of low to moderate quality 
and date back to ‘80s.

In this regard, it is noteworthy that only two RCTs 
meeting our inclusion criteria have been published on 
this topic since 1986 [23], i.e. the year of publication of 
the last study included in the NICE guideline, highlight-
ing the lack of evidence on such an important topic for 
such a long period of time.

Findings from this systematic review are also in line 
with those of the Cochrane systematic review published 
by Reeve et al. in June 2020 [12]. In this paper, the authors 
used different inclusion criteria, including also studies 
in which patients were treated with anti-hypertensive 
drugs for less than 1 year, excluding RCTs in which anti-
hypertensive drugs were used for secondary prevention 
and setting age limits (i.e. only studies concerning peo-
ple aged ≥50 years were included). They searched six 
bibliographic databases until April 2019 and included six 
RCTs in their systematic review: five of them were pub-
lished between 1977 and 1997 and one in 2015. Only one 

[20] of these RCTs met the criteria established by our 
PICO and was already included in the NICE guidelines. 
Overall, evidence from this systematic review demon-
strated that anti-hypertensive drug discontinuation had 
no effects on all-cause mortality, myocardial infarction 
or stroke, although there was low or very low certainty in 
these results [12]. As the authors stated, one of the main 
limitations of their systematic review was that five out of 
the six included RCTs were published more than 20 years 
ago. Indeed, over the past 20 years, several changes in 
standards of treatment and population risk factors have 
occurred and the number of the oldest old as well as 
the prevalence of polypharmacy among older adults has 
increased, thus affecting the applicability of the evidence 
to the current population of older adults.

Further information is needed on which patients can 
benefit most from deprescribing anti-hypertensive drugs 
because these drugs are widely used long-terms and 
over-used, especially among older persons [24]. Although 
these drugs are generally considered to be well-tolerated, 
they are still associated with ADRs, the risk of which may 
be increased also due to DDIs. For example, anti-hyper-
tensives are associated with a higher risk of falls among 
elderly persons that are treated with several anti-hyper-
tensives [25] as well as with other drugs with hypotensive 
effects such as trazodone [26] and tricyclic antidepres-
sants [27].

An observational study conducted among elderly hos-
pitalized patients found that 15% of moderately severe 
interactions occurred due to the use of angiotensin con-
verting enzyme inhibitors and loop diuretics; the num-
ber of DDIs was proportionally associated with the risk 
of death [28]. A more recent observational study found 
that cardiovascular drugs are by far the most frequently 
involved drug class in DDI occurrence also in primary 
care [29]. If successfully implemented, deprescribing as 
a strategy to reduce polypharmacy may also lead to risk 
reduction of ADRs and DDIs and ultimately to optimiza-
tion of healthcare costs [].

The present study has several strengths. The findings 
of this study are based on a systematic and independ-
ent review of available literature. This study has also 
built on previous systematic reviews to update them 
and avoid duplicating work. However, some study limi-
tations warrant cautions. Although only high quality 
RCTs can provide robust evidence on the safety and 
efficacy of deprescribing, only two RCTs of medium 
quality were found. The evidence on deprescribing from 
observational studies is generally weak as drug discon-
tinuation/switch to a lower dose may occur for several 
reasons which may be difficult to identify (e.g. short life 
expectancy with focus on palliative care, unwillingness 
to continue therapy, onset of ADRs, etc.) and may act as 
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confounders that cannot be fully adjusted in naturalis-
tic setting. Furthermore, due to the high risk of bias and 
the heterogeneity of the study designs and outcomes of 
the included studies, it was not possible to conduct a 
meta-analysis [31].

Future studies should address the impact of deprescrib-
ing of commonly used drugs, such as anti-hypertensive 
medications, in specific subpopulations (e.g. elderly 
patients) using clear definitions of deprescribing and 
clearly reporting which patients were eligible for depre-
scribing. Such studies should consider clinically mean-
ingful outcomes when evaluating the risks and benefits of 
discontinuations, such as the risk of outcomes linked to 
mortality (e.g. hypotension, falls, pneumonia etc.) as well 
as focusing on populations at highest risk of ADRs, such 
as persons with well-defined polypharmacy and multi-
morbidity, as well as elderly persons. Such studies should 
ideally be RCTs, as these studies are best-suited to meas-
ure the effectiveness of interventions, including depre-
scribing interventions. While observational studies may 
be useful to describe the real-world use of anti-hyper-
tensives, the discontinuation of these drugs in a routine 
clinical setting may be driven by unmeasured confound-
ers, such as disease severity and prescriber willingness to 
attempt deprescribing that cannot be totally addressed. 
The ideal study design to evaluate the impact of depre-
scribing may be a pragmatic study.

Conclusions
This updated systematic review of the risks and benefits 
of anti-hypertensive drugs deprescribing found that there 
are only two RCTs beyond those included in the guide-
line published in 2016 by NICE. Although included stud-
ies are of moderate quality, the overall evidence seems to 
suggest a positive effect of anti-hypertensive drugs depre-
scribing, in line with the NICE guideline. Given how 
widely used and potentially over-used anti-hypertensives 
are, especially among the elderly, high quality experimen-
tal studies are urgently needed to measure the effect of 
deprescribing interventions, as they can reduce the risk 
of DDIs, thereby improving the safety of drug use.
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