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ARTICLE INFO ABSTRACT

Keywords: Purpose of review: The management of hypertension in frail older adults remains controversial, as these patients
Deprescribing are underrepresented in clinical trials and practice guidelines. Overtreatment may cause harm while under-
Blood pressure treatment may lead to greater risk of cardiovascular events. Our research aims to examine this controversy and
Hypertension . . . . .. . .

. . provide guidance regarding deprescribing decisions in frail older adults.
Antihypertensive agents . .. . y P
Frailty Results: Current evidence suggests that there may be minimal cardiovascular benefit and significant harm of

antihypertensive medication in the frail older adult population. A minority of hypertension guidelines provide
sufficient recommendations for frail older adults, and there are limited tools available to guide clinical decision-
making.

Conclusion: Randomized controlled trials and well-designed observational studies are needed to confirm the
benefit-to-harm relationship of antihypertensive medication in frail older adults. Decision tools that compre-
hensively address antihypertensive deprescribing would be advantageous to help clinicians with hypertension
management in this population. Clinicians should engage in shared decision-making with the patient and family

Older adults

to ensure that decisions regarding antihypertensive deprescribing best meet the needs of all involved.

1. Introduction

Treatment of high blood pressure has become standard practice in
countries worldwide. The benefit of treating blood pressure is clear, with
multiple studies finding that such treatment reduces cardiovascular
events in populations [1]. However, it is unclear whether the cardio-
vascular benefit of reduced blood pressure extends to the frail older
adult population.

Frail older adults comprise an estimated 15 % to upwards of 20 % of
the over-65-year-old population in North America [2,3], and >25 % are
on antihypertensive medication for blood pressure [4]. Frailty can be
defined as having increased vulnerability to external stresses, where
even a common cold can result in morbidity and mortality [5]. There are
many models used to assess frailty; a popular one adopted in clinical
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practice and integrated into a number of guidelines is the Clinical Frailty
Model by Rockwood et al., which defines and illustrates stages from fit
to frail [6].

There have been several recent narrative reviews on blood pressure
targets in the frail older adult population that have summarized evi-
dence of blood pressure management in frail older adults [7-9]. Overall,
they found that for the frail older adult population: 1) There is a lack of
evidence on the cardiovascular and cognitive benefit of antihypertensive
medication; 2) Further well-designed observational and randomized
controlled trials with clinical outcomes are needed to help determine
blood pressure targets, blood pressure thresholds, and deprescribing;
and 3) Treatment decisions should be made on a case-by-case basis in the
frail older adult population. However, the reviews did not consider
antihypertensive medication in frail older adults through a
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deprescribing lens, nor did they include a comprehensive review of
potential harms and deprescribing tools, which is particularly important
in this population given the trajectory of declining blood pressure in the
final years of life [10].

Our narrative review sets out to examine the evidence on the benefits
and harms of antihypertensive medication to provide guidance on
deprescribing decisions. We also discuss available tools to deprescribe
antihypertensive medication including guidelines, medication appro-
priateness tools, and decision aids.

2. Benefits of antihypertensive medication in frail older adults

The principal benefit of antihypertensive medication is a reduction in
cardiovascular events.

This benefit was examined in two pivotal randomized controlled
trials in older adults, Systolic Blood Pressure Intervention Trial
(SPRINT) [11] and Hypertension in the Very Elderly Trial (HYVET)
[12,13]. SPRINT enrolled older adults >75 years old and targeted a
systolic blood pressure (SBP) of <120 mmHg in its intervention group
and < 140 mmHg in its control group; HYVET enrolled older adults >80
years old and targeted a blood pressure of 150/80 in the intervention
group. In both studies, approximately 30 % of older adults were
considered frail (frailty index >0.21) and the subset of frail older adults
had similar outcomes as the fit/less fit older adults. However, the in-
ternal validity of SPRINT is highly questionable [14] and the general-
izability of HYVET and SPRINT findings to frail older adults >80 years
old is unclear.

In SPRINT, older adults who had a life expectancy of <3 years,
diabetes, congestive heart failure with an ejection fraction <35 %, and
dementia were excluded, while for HYVET, exclusions included de-
mentia, a requirement of nursing care, and taking antihypertensive
medication for congestive heart failure. Sheppard et al. found that of
patients in British general practices >80 years old with a frailty index of
>0.21 only 1.5 % and 22.4 % would be eligible to participate in HYVET
and SPRINT, respectively [15].

While there are other studies that have included older adults, such as
the recent Strategy of blood pressure intervention in the Elderly Hy-
pertensive Patients (STEP), these trials have included a range of chro-
nological ages, but failed to identify any measures of frailty. [16]
Including ambulatory community-dwelling older adults does not
exclude the possibility of a frail senior, but it does make it far less likely.
Given the availability of validated frailty measures, this could be inte-
grated into future hypertension trials. Prescribing simply on chrono-
logical age is not an adequate indicator of frailty.

There are also several randomized controlled trials examining the
impact deprescribing antihypertensive medication has cardiovascular
events or mortality in the frail older adult population. There were two
studies that focused on frail older adults in the 2020 Cochrane system-
atic review on withdrawal of antihypertensives in older adults, Burr
1977 (N = 141) and Myers 1982 (N = 77) [17-19]. Both found
deprescribing diuretics had no impact on cardiovascular events and
mortality. Furthermore, COmmunication, Systematic pain assessment
and treatment, Medication review, Organization of activities and Safety
(COSMOS) (N = 295) was a cluster randomized trial using an educa-
tional intervention to increase antihypertensive deprescribing in Nor-
wegian long-term care facilities [20]. The authors did not report
cardiovascular events or mortality but did find that hospitalizations
were significantly higher in the control group in month four (7 residents
vs 14 residents) and between months 4 and 9 (7 residents vs 12 resi-
dents). In addition, the results of the Optimizing Treatment for Mild
Systolic Hypertension in the Elderly (OPTIMISE) trial are insightful,
even though it was not focused on the frail older adult population and
did not have a primary outcome of cardiovascular events or mortality
[21]. The OPTIMISE trial found that a reduction of antihypertensive
medication in older adults >80 years living in the community was not
associated with a significant change in blood pressure or adverse events.
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In addition, several well-designed observational studies have sug-
gested that treatment of blood pressure in frail older adults may not
improve cardiovascular outcomes.

1. The Predictive Values of Blood Pressure and Arterial Stiffness in
Institutionalized Very Aged Population (PARTAGE) study (N =
1127), a longitudinal study based in French long-term care facilities
[22]. This study found that low SBP (SBP <130 mmHg) and > 2
antihypertensive medications were associated with increased mor-
tality. The exposed group had a higher rate of cardiovascular disease
(72.2 % vs 46.9 %) compared with the other unexposed group;
however, the possibility of reverse causality is minimized given 1)
the hazard ratios incorporated cofactors including cardiovascular
risk, activities of daily living (ADL), and Charleston Comorbidity
index, and 2) excess mortality was still present with propensity score
matching.

2. Boockvar 2019 (N = 255,670), a retrospective cohort study in US
long-term care facilities [23]. This study examined the association
between an increased intensity of antihypertension treatment (1, 2 vs
>3 antihypertensives) and hospitalization, mortality, and ADL. In
comparison with the PARTAGE study, the selection criteria were less
restrictive: The study included long-term care residents with a
diagnosis of hypertension, 66 years old, and on at least one antihy-
pertensive. Both adjusted and unadjusted odds ratios (OR) showed
an increased intensity of antihypertensive treatment associated with
a marginal increase in hospitalization, 0.24 % difference per addi-
tional medication (95 % CI: 0.03-0.45 %); a marginal increase in
cardiovascular hospitalization, 0.30 % (95 % CI: 0.21-0.39 %); and a
marginal decline in ADL, —0.46 % (95 % CI: —0.67 to —0.25 %). In
addition, increased intensity of antihypertension medication was
associated with a decrease in mortality, but this association was not
present with adjusted results (—0.05 %, CI: —0.23-0.13 %). Multiple
cofactors were considered including cardiovascular disease and life
expectancy.

3. Stessman 2017 (N = 480), a prospective observational study of 90-
year-old adults in Jerusalem [24]. Participants were divided into
three groups: normotensive group (not treated); hypertensive group
(untreated); and hypertensive group (treated). Some characteristics
in the hypertensive (treated) group were different from the hyper-
tensive (not treated) group (e.g., depression, heart failure, and
ischemic heart disease) and these were accounted for in the adjusted
hazard ratios. The unadjusted and adjusted hazard ratios (HR) were
similar and untreated hypertension was not associated with
increased mortality risk but rather a trend toward decreased mor-
tality: hypertensive group (untreated) unadjusted HR 1.38 (95 % CI:
0.89-2.15) and adjusted HR 1.39 (95 % CI: 0.83-2.33); hypertensive
group (treated) unadjusted HR 0.70 (95 % CI: 0.37-1.31) and
adjusted HR: 0.67 (95 % CI: 0.31-1.45). These results persisted with
sensitivity analysis separating groups based on grip strength as a
proxy for frailty and comorbidities.

The lack of evidence from randomized controlled trials, together
with the observational trial evidence, suggests that it is unclear whether
antihypertensive medication reduces cardiovascular events and mor-
tality or rather the contrary: Antihypertensive medication may lead to
worse outcomes such as increased mortality. It is important for health
care professionals to consider that the benefit of cardiovascular risk
reduction is uncertain when making antihypertensive prescribing and
deprescribing decisions in the frail older adult population.

3. Harms of antihypertensives in frail older adults

There are many potential harms of antihypertensive medication in
frail older adults, including ones more directly related to
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antihypertensive medication and ones related to polypharmacy in gen-
eral. In this review we have focused on the direct harms and highlighted
those most clinically relevant.

3.1. Falls

Falls are a significant concern for frail older adults leading to frac-
tures, hospitalizations, and reduced quality of life [25,26]. However, the
evidence that antihypertensives directly contribute to falls in frail older
adults is still far from certain.

There have been three recent systematic reviews and meta-analysis
(all published in 2018) examining antihypertensive medication impact
on fall risk in older adults (>60 years of age) [28-30]. Overall, there was
little relationship observed between fall risk and antihypertensive
medication and the relationship that was observed was inconsistent: de
Vries et al., found that diuretics significantly increase the risk of falls;
Ang et al. [30], observed ACE inhibitors, calcium channel blockers, and
beta blockers associated with a lower risk of falls causing injury; and
Kahlaee et al., noted a significant increase in risk of falls within the first
24 h of adding antihypertensives. The inconsistency is perhaps second-
ary to 1) differing literature searches and eligibility criteria among the
systemic reviews and 2) the methodology of studies in the systematic
reviews often not adjusting for confounding factors; having heteroge-
nous populations; not considering dosage; and listing medications by
class instead of by individual medication. In addition, even if the results
are valid, it is questionable whether they are applicable to frail older
adults given that the majority of the studies recruited older adults from
the community.

We have summarized the studies included in the three recent sys-
tematic reviews specific to long-term care (n = 25) so that we could
focus on the relationship between antihypertensives and falls in frail
older adults (see Table 1). The median publication date of these studies
was 2003 (interquartile range, IQR 1994-2011). Based on the
Newcastle-Ottawa Scale used in the systematic reviews, 12 studies were
low quality; 8 studies were moderate quality; and 5 studies were high
quality (low quality 0-4; moderate quality 5-6; high quality 7-10) [56].

The 25 studies included in total 13 medication classes: diuretics (15
studies); all antihypertensives as a group (14 studies); angiotensin
converting enzyme (ACE) inhibitors-angiotensin receptor blockers (6
studies); beta blockers (5 studies); calcium channel blockers (5 studies);
thiazide diuretics (2 studies); potassium sparing diuretics (2 studies);
loop diuretics (2 studies); and 5 other medications (1 study). In addition,
there was no medication class that clearly showed a stronger association
between antihypertensives and falls than another medication class.

Among the 25 studies, the following associations were found:

e Seven studies: statistically significant association between antihy-
pertensive medication and falls [31,33,42,44,46,50,51], only one of
these studies accounted for confounders [50]

Nine studies: no significant association but a trend toward increased
risk (OR, HR, and/or relative risk (RR) close to 1 and a confidence
interval skewed to >1) [32,36,40,43,45,48,52,54,55], only 2 these
studies did not adjust for confounders [40,54]

Four studies: no significant association, unable to determine trend as
utilized chi-squared for analysis [35,37,39,47]

Three studies: inconsistent results among medication classes
[34,38,53]

Two studies: not possible to evaluate [41,49]

The evidence infers that antihypertensive medication may increase
the fall risk in frail older adults. Therefore, it is important to consider
this possible harm in prescribing and deprescribing, especially given the
impact a fall has on the function and quality of life of a frail older adult.
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3.2. Cognitive impairment

The impact of antihypertensive medication on cognition in frail older
adults is important given that cognitive impairment is prevalent in frail
older adults and can significantly impact quality of life, disability, and
mortality in this population [57,58].

Longitudinal studies convincingly suggest that antihypertensive
medication in middle age hypertensive adults reduces the risk of
cognitive impairment in later life [59,60]. However, this relationship is
less clear in older adults. A 2020 systematic review and meta-analysis
focused on older adults >60 years old, including 9 trials with a mean
follow-up of 5 years, and found a small but statistically significant
reduction in cognition decline with antihypertensive medication (stan-
dard mean difference of change in cognition: -0.049 (95 % CL:
0.078-0.019)) [61]. Another 2020 systematic review and meta-analysis,
with the mean age of participants of 69 years and a follow-up period of
4.1 years, noted this same relationship: Among the 7 trials that refer-
enced criteria for a dementia diagnosis, the odds and absolute risk
reduction of developing dementia on antihypertensive medication was
0.87 (95 % CI: 0.78-0.97) and 0.2 % (95 % CI: 0.05-0.7 %), respectively
[62]. By contrast, a 2021 Cochrane systematic review that included 12
studies with the majority of participants >60 years (9/12 studies) found
that there was insufficient evidence to make this claim [63]. They
attributed this to short duration of studies; studies not powered to assess
cognition (i.e., cognition was not a primary outcome); and lack of
appropriate cognitive outcome measures.

In the subset of older adults who are frail, there is even less evidence
and, to our knowledge, only observational studies [64-68]. The majority
of these studies found higher SBP to be associated with improved
cognition; however, they provide little conclusive evidence, given that
the extent of baseline frailty of the participants is often unclear; the
exposure is often to blood pressure rather than antihypertensive medi-
cation; and often frailty/multimorbidity are not included as
confounders.

The observational study that provides the best evidence on this is the
Leiden 85-plus study. It is ingeniously designed to differentiate the
impact of low blood pressure vs antihypertensive medication and ac-
counts for frailty [69]. The study divided older adults into two groups (1
group on antihypertensive and 1 group not on antihypertensives) and
compared the cognitive decline of older adults in the lowest quintile for
blood pressure (SBP <140 mmHg) to the highest quintile for blood
pressure (SBP >170 mmHg) for both groups. Older adults on antihy-
pertensive medication in the lowest quintile had accelerated decline
compared with those in the highest quintile (—1.1 points on the MMSE
vs 0.1 point MMSE, P = .022). Older adults not on antihypertensive
medication did not have a difference in cognitive decline between
quintiles. The study used grip strength as a proxy for frailty and found
that in the antihypertensive group, older adults with low grip strength
had a more rapid cognitive decline than those with high grip strength,
but this relationship was not found in the group not taking antihyper-
tensives. This study suggests that antihypertensive medication in frail
older adults with an SBP <140 mmHg may accelerate cognitive decline.

Although the evidence is limited, given that the best available evi-
dence suggests that antihypertensive medication may worsen cognition
in frail older adults, it would be prudent to factor this possible harm into
decisions of whether to stop or start antihypertensive medication in the
frail older adult population.

3.3. Orthostatic hypotension

Orthostatic hypotension is defined as a decrease in SBP of at least 20
mmHg and/or a decrease in diastolic blood pressure (DBP) of at least 10
mmHg within 3 min of standing [70]. It is prevalent in frail older adults
[71], common symptoms include light-headedness, fatigue, and blurred
vision [72], and it has been associated with falls [73] and cognitive
decline [74].
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Table 1
Observational studies in long-term care facilities with antihypertensive medication (exposure) and falls (outcome).
Study Study design Location Mean age (SD) N Exposure Outcome Quality’  Impact”
Berry 2012 Case- USA 88 (8) 1181 Diuretics, ACE + BB Falls (one day high Unadjusted OR: all diuretics
[31] crossover after change in 2.08 (95 % CI: 0.89-4.86); loop
prescription) diuretics 2.46 (95 % CIL:
1.02-5.92); ACE + BB 0.30 (95
% CI: 0.04-2.34)
Baranzini Cohort Italy Injured fallers: 293  Diuretics + AH Injurious falls high Adjusted OR: 1.3 (95 % CI:
2009 [32] 84.6 (8.2); non- 0.78-2.17)
injured fallers:
84.8 (7.7)
Bozat-Emre Case-control Canada Cases: 96 % >75 3014  Diuretics + AH Falls low Chi-squared (used for cases and
2015 [33] years; controls: controls among nonuser,
97 % > 75 years intermittent user, current user):
(mean and SD P =.003
not given)
Fisher 2003 Case-control Australia 87 (on AH 4, not 119 Diuretics, AH, ACE, CCB, BB, Falls low Unadjusted OR: diuretics 0.6
[34] on AH 3) thiazide, potassium sparing (95 % CI: 0.3-1.4); AH 0.8 (95
% CI: 0.4-1.6); ACE 1.0 (95 %
CI: 0.5-2.3); CCB 1.4 (95 % CI:
0.6-3.2); BB 1.2 (95 % CI:
0.5-3.4); thiazide 0.4 (95 % CI:
0.1-1.5); potassium-sparing 0.2
(95 % CI: 0.04-1.0)
Granek Case-control USA Cases: 83; 368 AH Falls mod Chi-squared: P = .29
1987 [35] controls: 81
(median ages)
Hasegawa Cohort, Japan Non-fallers: 82.4 1082  AH (besides CCB and ACE), CCB, Falls, injurious low Adjusted HR: AH (except for
2010 [36]  prospective (8.5); fallers: ACE falls, recurrent CCB and ACE): 1.24 (95 % CIL:
82.8 (8.5) falls 0.88-1.76); CCB 1.2 (95 % CI:
0.92-1.56); unadjusted HR:
ACE 0.9 (95 % CI: 0.62-1.37)
Jantti 1993 Case-control Finland Cases: 84 (7); 301  Diuretics Falls low Chi-squared: no significant
[37] controls: 85 (5) difference
Kerman Case-control USA Fall: 87 (5); 147 Diuretics, AH Falls mod Unadjusted OR: diuretics 0.64
1990 [38] without fall: 86 (95 % CI: 0.29-1.40); AH 1.96
7 (95 % CI: 0.55-7.06)
Lundin- Cohort, Sweden Cases: 84.1 (7.3); 208 Diuretics Falls low Chi-squared: P = .10
Olsson prospective controls: 82.4
2003 [39] (6.2)
Luukinen Cohort, Finland 81 (6) 93 Diuretics Recurrent falls low Unadjusted RR: 1.1 (95 % CI:
1995 [40] prospective 0.74-1.59)
Makhlouf Cross- Egypt Average age 73 165  Diuretics Falls low Unknown
2000 sectional
[411°
Maurer Cohort, USA 88 (7) 139  Loop diuretic, ACE, CCB (no Falls low Unadjusted HR: loop diuretics
2005 [42]  prospective dihydropyridines) 1.72 (95 % CI: 0.96-3.07); ACE
2.08 (95 % CI: 1.18-3.68); CCB
2.18 (95 % CI: 0.98-4.85)
Mustard Case-control Canada 91.6 % >75 2972 Diuretics, AH, CCB, BB Injurious falls mod Adjusted OR: diuretics: 0.97
1997 [43] (mean and SD (95 % CI: 0.82-1.15); AH 0.91
not given) (95 % CI: 0.68-1.26); CCB 1.02
(95 % CI: 0.68-1.51); BB 1.04
(95 % CI: 0.64-1.63)
Myers 1994 Cohort, USA >65 (mean and 242 Diuretics, AH Falls; injurious low Falls: unadjusted RR diuretics
[44] prospective SD not given) falls 1.22 (95 % CI: 0.80-1.85); AH
0.98 (95 % CI: 0.54-1.80)
Injurious falls: unadjusted RR
Diuretics 2.20 (95 % CI:
1.01-4.76); AH 1.47 (95 % CIL:
0.54-4.01)
Neutel 2002  Cohort, Canada 76 % > 80 (mean 227  Diuretics Falls mod Adjusted OR: 1.0 (95 % CI:
[45] prospective and SD not 0.5-1.9)
given)
Pelaez 2015 Cohort, Spain Fall: 85 (7); 74 AH Falls mod Chi-squared: AH P = .006, Wald
[46] prospective without fall: 82 test: AH combined with statins,
(8) platelets 0.80 (95 % CI:
0.14-4.71)
Pellfolk Cohort, Sweden 84 (7) 160 Diuretics, ACE, CCB, BB Falls low Chi-squared: Diuretic P = .281;
2009 [47] prospective ACE P = .406 (chi-squared with
Yates correction); CCB P = .882;
BB P =.198
Reardon Cohort, USA 81 (0.51) 632 Diuretics, BB Fall, recurrent mod Adjusted OR: diuretics 1.25 (95
2012 [48] prospective falls % CI: 0.78-1.99), BB 1.16 (95 %

CIL: 0.74-1.82)

(continued on next page)
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Table 1 (continued)
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Study Study design Location Mean age (SD) N Exposure Outcome Quality”  Impact”
Sieri 2004 Cross- Italy Fallers: 88 (8); 40  Diuretics Falls low 23 % of fallers on diuretics and
[49] sectional non-fallers 86 (5) 60 % of non-fallers on diuretics
(chi-square P = .019)!
Simonson Cross- USA 82 (SDnotgiven) 7272  AH, BB Falls, injurious low Adjusted OR: AH 1.08 (95 % CI:
2011 [50] sectional falls 0.71-1.71); BB 1.14 (95 % CI:
1.04-1.2)
Sobel 1983 Case-control USA Fallers: 84; 75  Potassium sparing + thiazide, Falls high Chi-squared: loop diuretic (P <
[51] controls: 81 (SD thiazide + potassium sparing, .05)
not given)4 loop diuretic, BB, alpha 1 blocker,
alpha 2 blocker, central
monoamine depleting-agent +
other
Sterke 2012 Cohort, Nether- Injurious fall: 83 248 AH Falls, injurious mod Adjusted HR: use/no use 1.39
[52] retrospective lands (7); without falls (95 % CI: 0.79-2.47); dose
injurious fall: 81 response 1.15 (95 % CI:
(8) 0.91-1.46)
Wells 1985 Case-control USA Cases: 82; 77 Diuretics, AH (all), AH (excluding Falls mod Chi-squared: diuretics not
[53] controls; 80 (SD diuretics) significant; AH (p = .02)
not given)
Whitney Cohort, UK 85 (8) 109  AH, ACE+ARB Falls high Unadjusted RR: AH 1.01 (95 %
2012 [54]  prospective CI: 0.70-1.46); ACE+ARB 0.77
(95 % CI: 0.53-1.10)
Yip 1994 Case-control Australia 82 (SD not given) 126  Diuretic, AH Falls high Adjusted OR: diuretics 0.92 (95
[55] % CI: 0.34-2.49); AH 1.12 (95

% CI: 0.37-3.41)

SD: standard deviation; AH: all antihypertensive medication (does not include diuretics); ACE: ACE inhibitors; ARB: angiotensin receptor blocker; BB: beta blockers;
CCB: calcium channel blockers; diuretics: when study did not specify subcategory of diuretic (ie, loop, potassium sparing, and/or thiazide)

Mod: moderate.

8 Quality assessment from de Vries 2018 systematic review and Ang 2018 systematic review. Both used the Newcastle-Ottawa Scale.
b Adjusted: statistical analysis adjusted for confounders; unadjusted: statistical analysis not adjusted for cofounders.
¢ Unable to locate Makhlouf 2000, so data about this study is from the table in Ang 2018 systematic review.

4 Calculated chi-square based on values in Table 1 of study.

Literature, including intervention and observational studies, consis-
tently suggests that among the antihypertensive drug classes, it is the
beta-blockers, alpha-blockers, and diuretics that increase the risk of
orthostatic hypotension [75,76]. There has also been one deprescribing
trial evaluating the effect of deprescribing antihypertensive medication
on orthostatic hypotension in community-dwelling older adults with
mild cognitive impairment (N = 162). In per protocol analysis, there was
a statistically significant decrease in orthostatic hypotension in the arm
that had fully discontinued antihypertensive medication [77]. Intention-
to-treat analysis in comparison showed a non-significant decrease, but
this was attributed to not all intervention participants being depres-
cribed due to safety issues. In addition, this trial was not able to provide
evidence on the effect between antihypertensive classes due to insuffi-
cient power. For frail older adults, there is sparse literature available.
Two observational studies did not find an association between antihy-
pertensive medication and orthostatic hypotension; however, both
studies also did not account for confounders [78,79].

Although there is limited evidence in frail older adults, the evidence
available for adults and older adults suggests that some classes of anti-
hypertensive medication increases the risk of orthostatic hypotension.
Thus, it is reasonable to consider this as a possible harm when pre-
scribing/deprescribing antihypertensive medication in frail older adults.

3.4. Pressure ulcers

Pressure ulcers are defined as “a localized injury to the skin and/or
underlying tissue, as a result of pressure or pressure in combination with
shear” [80]. Degenholz et al. found that pressure ulcers decreased
feelings of autonomy and functional competence in long-term care res-
idents [81]. A qualitative study by Goreccki et al. found that pressure
ulcers were painful and pressure-relieving mattresses were often un-
comfortable [82]. In addition, pressure ulcers are associated with
increased cost of care [83].

Frail older adults are, unfortunately, a perfect storm for pressure

ulcers given that they often have risk factors associated with pressure
ulcers including reduced mobility, incontinence, decreased sensation,
aged skin, and malnutrition [84]. Intuitively, it makes sense that anti-
hypertensive medication may also be a risk factor given that decreased
blood pressure can reduce blood flow to the skin. However, there is
sparse literature on this. We are aware only of two cohort studies, both
from Asia (N = 259 and N = 157) that examined the association between
hypotension/antihypertensive medication and pressure ulcer formation
in older adults (>60 years of age) [85,86]. These found, after adjusting
for confounders, that hypotension was statistically significantly associ-
ated with pressure ulcer formation. One of these studies, Man et al. also
looked at the association between the use of antihypertensive medica-
tion and the development of pressure ulcers and did not find an
association.

There is a clear lack of evidence on the association between anti-
hypertensive medication and pressure ulcers; however, given both the
plausibility of the association and extensive impact of pressure ulcers in
the frail older adult population, this harm should be considered in
antihypertensive-management decisions.

4. Guidelines

Guidelines are an important tool that allow practitioners to base their
decisions on the best available evidence and expert opinion. Hyperten-
sion guidelines are no exception, and many jurisdictions/countries have
published their own guidelines that provide recommendations on when
to start hypertension treatment (threshold blood pressure) and if hy-
pertension treatment is started, what the goal blood pressure should be
(target blood pressure).

It appears that most guidelines now acknowledge there should be
separate blood pressure thresholds and targets for older adults. The 2021
Bogaerts, et al. review of global guidelines found that 46 % of guidelines
included targets for older adults while another 2021 review found that
81 % included targets for older adults [87,88].
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In addition, a growing number of guidelines also consider frailty: in a
2021 review of antihypertensive guidelines in older adults 18 out of 34
guidelines adapted recommendations for frailty/comorbidities (Table 2)
[88]. However, the validity and reliability of these recommendations is
questionable given the following:

e Lack of frailty discussion in guidelines: Only 7 guidelines provided a
definition of frailty.
e Lack of high-quality evidence: The majority of guidelines that listed
the evidence level primarily indicated C-level evidence (consensus of
opinion of the experts and/or small studies, retrospective, or
registries).
Lack of quality among guidelines: Only 8 guidelines were rated as
moderate-to-high quality.
Lack of specific target and thresholds: Only 2 guidelines (2014 Ca-
nadian guidelines and 2019 Chinese guidelines) provide specific
threshold and targets for frail older adults, neither of which are the
mainstream guidelines in their respective countries [90,95]. The
primary Canadian guideline (Hypertension Canada), updated annu-
ally, recommends in general a lower threshold and target in older
adults (>75 years of age) due to higher risk of cardiovascular disease
[107]. The primary Chinese guideline, published in 2018, indicates
that the “very elderly” can still benefit from hypertension treatment
and subdivides older adults based on chronological age [93].

Just as guidelines need to provide recommendations of when to start
antihypertensive medication, it is also pertinent to provide recommen-
dations of when antihypertensive medication should be discontinued. Of
the guidelines in the 2021 systematic review, only 3 guidelines
mentioned deprescribing antihypertensive medication for frail older
adults [95,96,103]. The 2014 guidelines by Mallory et al. provide the
most comprehensive guidance on stopping antihypertensive medication
[95]. However, it still only includes three points on deprescribing and
lacks details including which antihypertensive classes should be
deprescribed first; how to reduce the dosage safely (percentage and time
frame); and how to engage the individual, the family, and the team in
deprescribing.

In summary, only a portion of the guidelines provide recommenda-
tions for frail older adults and of those that do discuss frail older adults,
the discussion is often brief and based on low levels of evidence. In
addition, only a minority of guidelines mention deprescribing antihy-
pertensive medication, which is a continuum of prescribing. The lack of
guidance and consistency across guidelines can make it difficult for
practitioners to know when to treat, what target to treat to, and when to
consider deprescribing for a frail older adult under their care.

The guideline that provides the best recommendation for frail older
adults is the 2014 consensus guideline by Mallory et al.; it not only
explicitly discusses frailty and provides targets/thresholds for two de-
grees of frailty, but it also includes deprescribing. [95] We recommend
that this guideline be followed for frail older adults while waiting for
evidence to become available to allow mainstream guidelines to include
explicit recommendations for both prescribing and deprescribing in frail
older adults.

In the future, it may also be more efficient for guidelines to move to
simply providing recommendations for fit and frail adults rather than
several recommendations based on chronological age and then an
additional recommendation for frailty. In addition, as suggested by Ben-
Eltriki et al., it may be advantageous to consider one single independent
global hypertensive guideline with addenda for local use to allow for a
consistent, evidence-based approach to hypertension management
worldwide [108].

5. Tools to assess medication appropriateness

Given the number of adverse drug events; polypharmacy; pharma-
cokinetic and pharmacodynamic changes with ageing; and the
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complexity of managing medications in multimorbid older adults, cli-
nicians have often depended on tools that can guide decision-making
related to prescribing. There are both implicit and explicit tools to
measure medication appropriateness in older adults [109].

Implicit tools require judgment, which improves with years of
experience. For example, the Medication Appropriateness Index (MAI) is
a tool developed over 30 years ago that provides a list of 10 questions
that the clinician (or researcher, prescriber, or student) may use to score
each medication the patient is taking [110]. Examples of the questions
include if the directions are correct or if the duration of treatment is
appropriate. There are notable limitations with an implicit tool, pri-
marily interrater reliability [109]. The tool also takes time to apply 10
questions to each medication, which can be time-consuming when
dealing with a patient on a long regimen. The MAI also was not designed
to address prescribing omissions.

In contrast, explicit tools have had far greater integration with
clinical practice due to their more straightforward nature. The ideal tool
provides a concrete statement or guiding score that explicitly tells the
prescriber (or clinician or student) if a medication is appropriate for
older adults in general. These tools offer guidance on medication over-
use (eg, not a valid indication) and medication misuse (eg, incorrect
choice of medication) [111]. There are a number of explicit tools that
have been published and used in research and practice, primarily based
on their country of origin. The 5 tools we will discuss include the
American Geriatric Society (AGS) Beers Criteria®; STOPP/START
(Screening Tool of Older Persons' Prescriptions/Screening Tool to Alert
to Right Treatment); STOPP Frail; STOPPFall and the FORTA (Fit fOR
The Aged) classification [96-100].

The AGS Beers Criteria were first published in 1991 and were
developed by expert consensus for medications deemed inappropriate
for a nursing home setting [112]. Since 2011, the American Geriatrics
Society has taken responsibility for updating these criteria. The process
expanded to include more experts, interprofessional experts, and inte-
gration of medication safety evidence versus expert opinion only. The
original criteria in 1991 included 4 antihypertensive statements: hy-
drochlorothiazide should be avoided at doses over 50 mg/d, and
methyldopa, propranolol, and reserpine should be avoided [112]. The
most recent 2019 Criteria includes avoiding peripheral alpha-1 blockers;
central alpha-agonists (including clonidine); and nifedipine immediate
release for treatment of hypertension [113]. The 2019 Beers Criteria also
lists medications that are potentially inappropriate in older adults based
on the drug-drug interactions, including combining RAS-I (Renin-
angiotensin-aldosterone system) inhibitors (ACE inhibitors, ARBs) or
potassium-sparing diuretics that could increase the risk of hyperkalemia,
ACE inhibitors, and loop diuretics interacting with lithium as well as
peripheral alpha-1 blockers interacting with loop diuretics. The final
recommendations include criteria based on renal function; both spi-
ronolactone and triamterene should be avoided if creatinine clearance is
<30 mL/min [96].

The STOPP/START criteria were developed with experts from 13
European countries and reflect medications and practices from that
setting [114]. These criteria were updated from the 2008 original pub-
lication [115] and include a START component that addresses gaps in
care where prescribing omissions are common in older adults. The
START criteria states that antihypertensive medication should be initi-
ated when SBP is consistently >160 mmHg or diastolic blood pressure is
consistently >90 mmHg, or in an older adult who has diabetes, >140/
90 mmHg [114].

There are other START recommendations for cardiovascular medi-
cations for purposes besides hypertension (eg, heart failure, ischemic
heart disease). Medications in the STOPP criteria include beta blockers,
verapamil, and diltiazem if the patient has heart block; thiazide diuretics
with hypokalemia, hyponatremia, or hypercalcemia; and ACE inhibitors
or ARBs in patients with hyperkalemia. Loop diuretics are also to be
avoided for first-line hypertension treatment and with urinary inconti-
nence. Centrally acting antihypertensives (eg, methyldopa, clonidine)
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Table 2
Hypertension guidelines that mention frailty.
Author Country Association/Society Frailty Blood pressure Blood pressure Recommendation”/ Quality of
defined threshold for target for frail level of evidence® guideline®
frail older older adults”
adults®
Feitosa 2019 Brazil Brazilian Society of Cardiology and Brazilian yes Did not indicate ~ Adapted Considered treatment low
[89] Geriatrics and Gerontology Society of choice®/C
Hua 2019 [90] China Hypertension Branch of Chinese Geriatrics yes > 160/90 130-150 mmHg Should be considered/  low
Society, National Clinical Research Centre of mmHg (systolic) C
the Geriatric Diseases-Chinese Alliance of
Geriatric Cardiovascular Disease
Kinoshita 2017 Japan Japan Atherosclerosis Society yes Did not indicate Did not indicate Not given low
[91]
Lee 2019 [92] South Korean Society of Hypertension no >160 mmHg Did not indicate Should be performed/ low
Korea (systolic) A
Liu 2018 [93] China Chinese Hypertension League, Chinese Society ~ no Adapted Adapted Not given low
of Cardiology, Hypertension Committee of the
Chinese Medical doctor Association,
Hypertension Branch of the China Association
for the Promotion of International Exchanges of
Health Care and Hypertension Branch of the
Chinese Geriatrics Society
Malachias 2016 Brazil Brazilian Society of Cardiology, Brazilian no Did not indicate ~ Adapted Not given low
[94] Society of Hypertension and Brazilian Society
of Nephrology
Mallory 2014 Canada Dalhouse Academic Detailing Service and the yes >160 mmHg 140-160 mmHg, Not given low
[95] Palliative and Therapeutic Harmonization severely frail
program 160-190 mmHg
(systolic)
MsH, MOH 2018  Malaysia Malaysian Society of Hypertension, Ministry of  yes Did not indicate ~ Adapted C moderate -
[96] Health Malaysia, Academy of Medicine of high
Malaysia
Nice 2019 [97] UK National Institute for Health and Care yes Adapted Adapted Not given moderate -
Excellence high
Piepoli 2016 Europe European Society of Cardiology and Other no Did not indicate ~ Adapted May be considered/B moderate -
[98] Societies on Cardiovascular Disease Prevention (target) high
in Clinical Practice
Shah 2019 [99] India The Association of Physicians in India, no Did not indicate >120/70 mmHg Not given low
Cardiological Society of India, Indian College of
Physicians, Hypertension Society of India
SIGN 2017 Scotland Scottish Intercollegiate Guidelines Network no Did not indicate ~ Adapted Not given moderate -
[100] high
Tay 2017 [101] Singapore Ministry of Health, Chapter of Family Medicine  no Did not indicate ~ Adapted Al low
Physicians Academy of Medicine, Singapore,
Chapter of Endocrinologists College of
Physicians, Singapore, College of Family
Physicians, Singapore, Singapore Hypertension
Society
Tykarski 2019 Poland Polish Society of Hypertension no Adapted Did not indicate Not given low
[102]
Umemura 2019 Japan Japanese Society of Hypertension yes Adapted Adapted weak, C (target) moderate -
[103] high
US Department USA Department of Veteran Affairs and Department  no Did not indicate ~ Adapted Not given moderate -
of Defense of Defense high
2020 [104]
Whelton 2017 USA American College of Cardiology/American no Adapted® Adapted® Can be beneficial, C moderate -
[105] Heart Association Task Force high
Williams 2018 Europe European Society of Cardiology and European no Adapted Adapted May be considered/B> moderate -
[106] Society of Hypertension (threshold) high

@ Used the term “adapted” to encompass the varying terminology used to indicate that recommendations can be modified for frailty/comorbidities without
mentioning a specific threshold or target (eg, exceptions, individualized, use clinical judgment, consider benefits vs harm/clinical situation, etc.)
Y Guidelines provided either definition, level (strong, medium, high), and/or suggested wording for recommendation grade. For this table, used suggested wording
as it is the most concise, and if this were not provided, then used level.
¢ All studies had the same basic levels of evidence, but the terminology used to describe the levels varied between studies. The one provided here is the version from
Hau 2019. A: data derived from multiple randomized clinical trials or meta-analyses. B: data derived from a single randomized clinical trial or large non-randomized
studies. C: consensus of opinion of the experts and or/small studies, retrospective studies, registries.

4 From Bogaerts et al. systematic review [88]. Assessed with AGREE 11 instrument.

¢ From 2010 guideline as updated 2019; did not provide class of recommendation.
f Provided recommendation grade as well (1+). However, the explanation of what each recommendation grade meant was unclear.
8 Recommendation appears to pertain only to a subset of frail older adults with a high burden of comorbidities, limited life expectancy, non-ambulatory and not
living in the community.
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are to be avoided, and aldosterone antagonists (eg, spironolactone)
should be avoided with other potassium-sparing medications (eg, ACE
inhibitors) without potassium monitoring [114].

A variation on the STOPP criteria was published in 2017 [116].
These criteria were specifically developed for guidance with older adults
who are frail or with limited life expectancy. The only antihypertension
statement is positioned under the medication class of alpha-blockers,
noting that stringent blood pressure control is not required in very
frail older people, and alpha-blockers cause marked vasodilation and
risks for falls and injuries [116]. STOPPFrail version 2 was also designed
to support deprescribing and has been validated in this context.

The STOPPFall is also a Delphi-consensus developed tool that focuses
on medications that are potentially inappropriate in older adults with
high fall risk. [117]. The final tool contains 14 drug classes, including 4
cardiovascular drug classes (centrally acting antihypertensives, vasodi-
lators, and alpha-blocker antihypertensives). What is progressive about
this tool is that the supplemental content includes deprescribing algo-
rithms for all the drug classes identified, the withdrawal strategy,
monitoring and follow-up for these patients.

FORTA was developed in Germany, designed to address both over-
and undertreatment providing 4 categories for medication following
ABCD (absolutely, beneficial, careful, do not). The experts involved in
the updates are from Germany, Austria, and Switzerland [99]. These
criteria were first developed in 2012 and have recently been updated in
2021. This most-updated version of the criteria had the most changes
related to hypertension [118]. RAS-I, long-acting calcium channel
blockers (eg, amlodipine) and indapamide are labeled A. Diuretics are
the only category listed as B. Alpha-blockers and spironolactone are
included as C. Centrally acting clonidine, minoxidil, verapamil, and
atenolol are in the D category.

While there are other explicit tools to guide prescribing decisions for
medication appropriateness, we have highlighted the most common
tools used in practice. They each have slightly different designs and
include medications unique to particular countries, but there are some
consistencies, including the identification of centrally acting and vaso-
dilating medications as being inappropriate.

Overall, the tools provide little guidance on stopping regular anti-
hypertensive medication in frail older adults, aSTOPPFall is an excep-
tion; however, it applies only to those at very high risk for falls and does
not provide guidance on the most common classes of antihypertensive
medication. The lack of guidance integrated into medication appropri-
ateness tools is understandable given the lack of evidence on benefits
and harms of antihypertensive medication; however, this leaves prac-
titioners without a medication appropriateness tool to guide them in
deprescribing antihypertensive medication in frail older adults. The
STOPPFrail is perhaps the ideal tool to expand to include guidance on
deprescribing antihypertensive medication in the future.

6. Clinical decision support

Two tools were identified for this review that were designed specif-
ically to guide decisions on antihypertensive medication for older
adults. A tool from Australia acknowledges the complexity of treating a
condition that is associated with morbidity and mortality while inte-
grating comorbidities and frailty [119]. This decision framework is
designed around 5 main steps. The first is to decide therapeutic goals
involving shared decision-making. The authors also emphasize the
importance of addressing comorbidities that can worsen hypertension
(eg, obstructive sleep apnea) and implementing non-pharmacologic in-
terventions if possible. The second step is to estimate absolute cardio-
vascular event risk, which could be done with a tool such as the
Framingham Risk Score Calculator for Coronary Heart Disease, although
it should be noted that its tools are based on clinical trial evidence and
most trials have excluded older adults, particularly those over 80 years
of age. This step also factors in other competing causes of death that may
play more of a role in life expectancy than hypertension. The third step is
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to accurately measure blood pressure, including using validated in-
struments, measuring orthostatic blood pressures, and even taking
overnight blood pressure readings.

The fourth step includes identifying the threshold and target blood
pressures. The factors that guide this step include age (especially age 85
and above, which is associated with a decline in blood pressure). Other
considerations in this step are comorbidity burden, frailty, and cogni-
tion. Notably, these patients are often excluded from clinical trials, but
the authors of this framework note that what scant evidence there is
points to the risk for harm, including falls, fractures, and renal insuffi-
ciency. The final and fifth step includes considering situations for
deprescribing. The authors provide criteria for patients who are most
likely to benefit at particular targets, such as those who should not have
an SBP <130 mmHg. Those most likely to be harmed by antihyperten-
sives medication to <140 mmHg are those over 80 years of age without
CV disease; severe frailty; functional limitations; cognitive impairment;
labile blood pressure; history of orthostasis, syncope, or falls; and end-
stage disease with life expectancy <12 months.

The second tool was developed by a team from the EU [60] and
guides decision-making using 3 patient profiles: preserved function, loss
of some activities, and loss of function affecting daily living (Fig. 1). This
tool requires a similar preliminary approach as the tool by Scott et al.
[119], including the appropriate measurement of blood pressure and
determining functional status and frailty while considering patient au-
tonomy. Indeed, each tool references the same studies (eg, HYVET,
SPRINT), and provides similar guidance. The first category involves
older adults with preserved function who are recommended to be
treated similarly to younger patients, with SBP goals of 120 mm-140
mmHg. The second category, with some functional loss, was excluded
from many clinical trials and poses more of a challenge for decision-
making. The algorithm recommends categorizing this group into
“moderately altered functional status” and “significantly altered func-
tional status.” For those who are only moderately altered, it is recom-
mended to treat as if they have preserved function, and for those with
significant loss to treat as the third category. Factoring in multiple
comorbidities and geriatric syndromes and scoring on the Clinical
Frailty Scale is recommended in order to guide decisions [6]. The final
category of those with significant functional loss mostly includes those
85 years of age and older and suggests SBP of 150 mmHg and avoiding 3
or more antihypertensive medications. In fact, this group is specifically
mentioned for deprescribing attempts.

Overall, we found very few clinical decision supports to guide
deprescribing antihypertensive medications. Both of the tools we iden-
tified emphasized taking time to establish goals and correct measure-
ments before making decisions. The integration of function and frailty,
including cognitive impairment, play the greatest role in decision-
making.

7. Conclusion

While the benefit of antihypertensive medication in the fit older
adult population is clear, there is a paucity of evidence about both the
benefits and harms of antihypertensive medication in the frail older
population. The current evidence suggests that the cardiovascular
benefit is uncertain and antihypertensive medication may lead to
increased harm in the frail older adult population. In addition, guide-
lines, medication appropriateness tools and decision aids do not yet
provide sufficient guidance for hypertension management and depres-
cribing in frail older adults.

It will take time for evidence to become available to confirm the
benefit and harms of antihypertensives, time for this evidence to be
integrated into guidelines, and time to modify and develop medication
appropriateness tools and clinical decision supports. In the interim,
given the potential of harm of antihypertensive medication in frail older
adults, it is imperative that medical professionals do not just wait for
further evidence and tools to become available, but rather take the time
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FUNCTIONAL DECLINE WITHOUT
SIGNIFICANT LOSS OF AUTONOMY
FOR ADL

‘LOSS OF FUNCTION AND
ALTERED ADL’

SIGNIFICANT LOSS OF FUNCTION,
LOSS OF AUTONOMY FOR ADL
AND/OR LIMITED LIFE EXPECTANCY

|

|

*  Therapeutic approach similar to
younger adults with treatment
goal: SBP 120-140 mmHg

* Start with monotherapy and
titrate antihypertensive
medication cautiously

Detailed Frailty/Function assessment
in order to tailor antihypertensive
treatment and CVD prevention
weighing benefits vs. risks

Reconciliation and revision of the
antihypertensive therapy

* If antihypertensive treatment is
considered, start with one drug
at low doses and go slow, SBP
goal 150 mmHg ; avoid using

*  Always check for orthostatic J,

|

more than 3 antihypertensive

hypotension

*  Optimize treatment for global MODERATELY
CVD prevention 1€ ALTERED
FUNCTIONAL
STATUS

medications
SIGNIFICANTLY * IfSBP< 1?0 mmHg or orthostatic
ALTERED L hypotension under treatment
FUNGTIONAL *  Consider reducing
STATUS antihypertensive treatment,

especially in the case of
combination therapy
*  Identify/correct other

factors/medication decreasing
BP

Fig. 1. Decisional algorithm for management of hypertension in older adults >80 years old from Benetos 2019 [60].

to engage in shared decision-making with the patient and/or their
family to explain the uncertainty, provide the options, explore their
preferences, and together make the decision of whether deprescribing
antihypertensive medication is appropriate for their situation.
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