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Abstract

Purpose: Over 250 medications are reported to cause orthostatic hypotension,
associated with serious adverse outcomes in older adults. Studies suggest a harmful
cumulative risk of orthostatic hypotension with multiple medication use. However,
there is limited evidence on the potential for harm in practice, particularly which
drugs is co-prescribed and may increase risk of orthostatic hypotension.

Methods: Retrospective cohort study and cluster analysis using general practice data
from IQVIA Medical Research Data (IMRD) in patients aged 250 contributing data
between 1 January 2018 and 31 December 2018. Thirteen drug groups known to be
associated with orthostatic hypotension by mechanism, were analyzed and clusters
generated by sex and age-band.

Results: A total of 602 713 individuals aged =50 with 283 912 (47%) men and
318 801 (53%) women were included. The most prevalent prescriptions that might
contribute to orthostatic hypotension were ACE inhibitors, calcium-channel blockers,
beta-blockers, selective serotonin reuptake inhibitors and uroselective alpha-
blockers. We identified distinct clusters of cardiovascular system (cardiovascular sys-
tem) drugs in men and women at all ages. cardiovascular system plus psychoactive
drug clusters were common in women at all ages, and in men aged <70. cardiovascu-
lar system plus uroselective alpha-blockers were identified in men aged >70.
Conclusions: Distinct clusters of drugs associated with orthostatic hypotension exist
in practice, which change over the life course. Our findings highlight potentially
harmful drug combinations that may cause cumulative risk of orthostatic hypotension
in older people. This may guide clinicians about the potential of synergistic harm and
to monitor for orthostatic hypotension if using combinations of cardiovascular sys-
tem drugs, cardiovascular system plus psychoactive drugs and/or alpha-blockers—
particularly in patients aged 270 or at high-risk due to comorbidity. Future research
should consider quantifying the risk of drug-induced orthostatic hypotension with

such drug combinations.
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1 | INTRODUCTION

Key Points

e Drug-induced orthostatic hypotension is common amongst older adults—over 250 drugs are
potentially causative and the risk increases with combined drug use.

e This study has identified clusters of co-prescriptions that are potentially associated with high
risk of orthostatic hypotension.

e Common clusters of drugs associated with adverse orthostatic hypotension include: combi-
nations of cardiovascular system (cardiovascular system) drugs (e.g. antihypertensives); car-
diovascular system drugs + psychoactive drugs (e.g. antidepressants); and cardiovascular
system drugs + uroselective alpha-blockers in men (e.g. tamsulosin).

o Clinicians should be aware of the potential for synergistic harm with such drug combinations
in practice and to monitor for orthostatic hypotension—particularly in patients aged 270 or
at high-risk due to comorbidity.

e Future research should consider quantifying the risk and harms of drug-induced orthostatic

hypotension with such drug combinations.

Plain Language Summary

Orthostatic hypotension (orthostatic hypotension) is a common condition amongst older adults
characterized by a temporary drop in blood pressure on standing upright. It is associated with
numerous adverse outcomes including a greater risk of fall, strokes, heart attacks and dementia
in older people. Drugs are the commonest cause of orthostatic hypotension in older people, and
the use of multiple drugs in combination can increase the risk of orthostatic hypotension. We
studied prescription patterns in an older population using UK general practice data. We identi-
fied clusters of drugs associated with orthostatic hypotension that are commonly prescribed
together, and therefore likely to result in high-risk of orthostatic hypotension. These clusters
include combination of blood pressure lowering drugs; blood pressure lowering drugs plus anti-
depressants; and blood pressure lowering drugs plus drugs used for urinary symptoms in men.
Prescribers should be aware of the increased risk of orthostatic hypotension with these combi-
nations and should consider screening for orthostatic hypotension in patients if using them.
Future research should explore these combinations further to quantify the risk of orthostatic

hypotension and associated harms in older people.

among others. However, there is limited evidence on the potential for

harm with current practice, including which drugs are commonly co-

Orthostatic hypotension (orthostatic hypotension), defined as a reduction
in systolic blood pressure (BP) of 220 mm Hg or diastolic BP of 210 mm
Hg within 3 min of assuming an erect posture,* is common in older peo-
ple and often caused by medications.>® It is associated with serious
adverse outcomes in later life, including falls* ischaemic coronary
events,? strokes® and cognitive impairment.® Causes of orthostatic hypo-
tension are neurogenic (inherent structural lesions of autonomic path-
ways, for example, Parkinson disease) or non-neurogenic (non-inherent,
functional causes of autonomic failure). Among the latter, medications are
the most typical cause.®> Over 250 medications are reported to cause
orthostatic hypotension.” There is an increased risk of orthostatic hypo-
tension with combinations of drugs causing a cumulative effect?”” .
Recent guidelines warn about the synergistic effect of multiple medica-
tions causing orthostatic hypotension in older adults with polypharmacy.”

Recent studies have identified drug groups associated with ortho-
static hypotension, including cardiovascular drugs (such as beta-blockers
and certain antihypertensives), psychoactive drugs (such as tricyclic anti-

depressants and antipsychotics) and uroselective alpha blockers,>*°

prescribed that may increase risk of orthostatic hypotension. Previous
studies have described common co-prescriptions, or “clusters” of drugs
among older adults with multimorbidity.'* However, none describe com-
mon drug combinations associated explicitly with orthostatic hypotension.
This study aims to (i) examine the prevalence of common drug groups
associated with orthostatic hypotension in electronic health records and
(i) to describe the clusters of co-prescriptions associated with orthostatic
hypotension by sex and age-band. This information would highlight
potentially harmful co-prescriptions and guide more targeted risk assess-

ment and screening for drug-induced orthostatic hypotension.

2 | METHODS
21 | Design

Retrospective cohort study and cluster analysis using routinely col-

lected health-care data.

85UB017 SUOWIWOD aAIIe8ID o|edljdde sy Aq peusenob e sajoile O ‘esn Jo Sajnu Joj Ariq1T 8UIUO 4|1/ UO (SUONIPUOD-PpUe-SLLB)W0D" A8 | 1M ARelq 11 UO//SANY) SUONIPUCD pue Swie | 8y} 8es *[7202/T0/62] uo Aridiauljuo As|im s91 Aq 0£25'SPA/Z00T 0T/10p/woo" Ao imArelq i puljuoy//:sdny wouy pepeojumod ‘T ‘¥20Z ‘/SSTE60T



BHANU ET AL Wl LEY 30f8
2.2 | Datasource TABLE 1 British National Formulary sub-chapter codes used in
this study.

This study used general practice data from anonymized electronic
healthcare records contributing to IQVIA medical research data
(IMRD), which includes over 18 million patients from over 750 general
practices.'? These broadly represent UK practices regarding age, sex,
practice size, geographical distribution and socio-demographic
characteristics.*®

In the UK, health-care access is free and individuals typically regis-
ter with a General Practitioner (GP) in their local area. Approximately,
98% of the UK populations are registered with a GP** and over 90% of
NHS contacts are in general practice.?® During routine healthcare, GPs
record patient information (such as symptoms, diagnoses, examination
results, measurements and prescriptions). Most information is system-
atically recorded using the Read classification coding system.'® In the
UK, GPs often use the British National Formulary (BNF) to guide pre-
scribing.!” Prescription data are coded automatically when entered and
are essentially complete (though this does not include drugs bought
over the counter without a prescription). Prescription data can be
linked to diagnoses and other clinical information.*®

Social deprivation is measured using linked population census data
on the Townsend score (based on postcode sector area of residence,
owner-occupation, car ownership, overcrowding and unemployment).t?

This is split into quintiles 1-5 (1 being the least deprived).

2.3 | Study population

The source population was all patients aged at least 50 years, regis-
tered with a GP practice contributing data to IMRD at acceptable
quality and mortality reporting levels?®2! for at least one full year
between January 1, 2018 and December 31, 2018. The demographics
of the individuals were stratified by sex, age (in 10-year age bands)

and quintiles of Townsend score.

2.4 | Prescription data

We chose 13 drug groups associated with orthostatic hypotension
based on a recent systematic review of randomized controlled trials
(RCTs).X° These groups were identified by mechanism in IMRD using
British National Formulary (BNF) sub-chapter codes (Table 1).”

2.5 | Statistical analysis

We chose to use a cluster analysis method. Cluster analysis uses a
data-driven approach to identify naturally emergent groups in a data-
set, in order to generate hypotheses. It separates entities based on a
measure of dissimilarity into distinct clusters.?? This cluster analysis
approach (in contrast to purely examining co-prescription prevalence)
is a highly data-driven, exploratory method that identifies where

natural groupings (or clusters) may lie in data, where there are not any

Chapter 2: Cardiovascular system
2.4. Beta-adrenoceptor blocking drugs (beta-blocker) (e.g., bisoprolol)

2.5.2. Centrally-acting antihypertensive drugs (alpha-agonist) (e.g.,
clonidine)

2.5.4. Alpha-adrenoceptor blocking drugs (alpha-blocker) (e.g., doxazosin)

2.5.5.1. Angiotensin converting enzyme (ACE) inhibitors (e.g., ramipril)

2.5.5.2. Angiotensin Il receptor antagonists (e.g., losartan)

2.6.1. Nitrates (e.g., glyceryl trinitrate)

2.6.2. Calcium-channel blockers (CCB) (e.g., amlodipine)

Chapter 4: Central nervous system

4.2.1. Antipsychotic (AP) drugs (e.g., risperidone)

4.2.2. Antipsychotic (AP) depot injections

4.3.1. Tricyclic and related antidepressant drugs (e.g., amitriptyline)

4.3.3. Selective serotonin re-uptake inhibitors (SSRI) (e.g., sertraline)

Chapter 6: Endocrine system

6.1.2.3. Other antidiabetics (includes SGLT2 inhibitors) (e.g.,
dapagliflozin)

Chapter 7: Obstetrics, gynaecology and urinary-tract disorders

7.4.1. Drugs for urinary retention (e.g., tamsulosin, alfuzosin)

Abbreviations: ACE, angitotensin converting enzyme; ARB, Angiotensin Il
receptor blocker; SGLT2: sodium-glucose cotransporter-2; SSRI: selective
serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

pre-determined hypotheses.?? It is also a more practical method for
evaluating multiple medication combinations.??

Prescription data were converted into a binary format
(i.e., whether a person had been prescribed a drug from each drug
group in 2018 or not). A hierarchical clustering with Gower's dissimi-
larity measure for binary data and a Ward linkage method was used.
Gower's dissimilarity measure quantifies dissimilarity between sub-
jects with mixed non-numeric and numeric data.?® It was chosen
because it can consider large amounts of prescription data intrinsically

).24 Clusters

dependent on each other (due to multiple comorbidities;
were generated by sex for the following age-bands: 50-59; 60-69;
70-79, and 2 80 years to investigate distinct higher-level clusters of
two or three drug combinations based on prescription prevalence.
Therefore, clusters of two or three medications indicate those that
were most commonly co-prescribed in this population. Overall, the
most prevalent co-prescription combinations were more likely to fea-
ture in the final clusters generated. The clusters were graphically visu-
alized with hierarchical dendrograms by sex and age-band. All

analyses were carried out using Stata 17.0.

2.6 | Patient and public involvement

A patient and public involvement (PPI) advisory group of three older
adults (two with experience of polypharmacy and one with experience
of caring for an older adult with polypharmacy) contributed to our dis-

cussions of potential implications of our findings.
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3 | RESULTS

In total, 602 713 people aged over 50 years contributed a full year of
data to IMRD in 2018. (Table 2). The population included 283 912
(47.1%) men and 318 801 (52.9%) women. Overall, the women were
older than the men (31.4% of women were above 80 years and 26%
of men were above 80 years) (Table 2). The most prevalent prescrip-
tions were cardiovascular system (cardiovascular system) drugs includ-
ing angiotensin converting enzyme (ACE)-inhibitors, calcium-channel
blockers (CCBs) and beta-blockers (Table 2). Selective serotonin reup-
take inhibitors (SSRIs) were highly prevalent among women (21.2%)
while 11.2% of men were prescribed SSRIs (Table 2). In contrast, uro-
selective alpha-blockers were commonly prescribed in men (18.1%)
but not in women.

The cluster analysis revealed some distinctive clusters of medica-
tion (Figure 1). In order to interpret the dendrogram, follow the dia-
gram from top to bottom to identify the groupings. The drugs which
are joined together lower in the diagram are more similar (and there-
fore more likely to be co-prescribed) than those connected at a higher
level.

In men, clear clusters of cardiovascular system (cardiovascular sys-
tem) drugs were evident at every age-band. Under 70 years, psychoactive
drugs (such as SSRIs and TCAs) mostly cluster with antihypertensives.
Over 70 years, uro-selective alpha-blockers cluster with antihyperten-
sives. In women, distinct clusters of cardiovascular system and psychoac-
tive drugs are seen at every age-band. SSRIs are also present at all ages,

though clear clustering with ARBs is seen from 270 years.

31 | 50-59 years

In men, two distinct clusters of drugs were prescribed: an antihyper-
tensive cluster (ACE-inhibitor plus CCB); and cardiovascular system
plus psychoactive drugs (beta-blocker plus TCA/SSRI). Women had a
similar prescription pattern but one large cluster of cardiovascular sys-
tem and psychoactive drugs. SSRIs were significant in women, but did
not cluster with other drugs.

3.2 | 60-69 years

In men, there were two distinct clusters: a cardiovascular system clus-
ter (beta-blocker, ACE-inhibitor and CCB); and an antihypertensive
plus antidepressant (ARB plus SSRI). In contrast, women had one clus-
ter of CVD and psychoactive drugs in combination (beta-blocker, ARB
and TCA).

3.3 | 70-79 years

In men, the clusters remained similar to those aged 60-69 years.
There was a consistent cardiovascular system drug cluster
(beta-blocker, ACE-inhibitor and CCB). However, the second new

TABLE 2 Patient demographics (2018); prevalence of
prescriptions associated with orthostatic hypotension.

Men (%) Women (%)

Overall 283912 (47.1) 318 801 (52.9)
Age-band, years

50-59 31037 (10.9) 37 000 (11.6)

60-69 86 986 (30.6) 88 632 (27.8)

70-79 92 195 (32.5) 93 027 (29.2)

80+ 73 694 (26.0) 100 142 (31.4)
Townsend quintile

1 59 667 (21.0) 62 994 (19.8)

2 59 098 (20.8) 64 523 (20.2)

3 55462 (19.5) 63176 (19.8)

4 45 295 (16.0) 54 368 (17.1)

5 32014 (11.3) 38 027 (11.9)
Missing 32376 (11.4) 35713 (11.2)
Drug group (%)
Cardiovascular system

Beta-blocker 77 168 (26.7) 73 295 (23.0)

Alpha-agonist 745 (0.26) 998 (0.3)

Alpha-blocker 6566 (2.3) 5478 (1.7)

ACE-inhibitor 102 732 (36.2) 77 833 (24.1)

ARB 38 273(13.5) 44 818 (14.1)

Nitrate 24 279 (8.6) 17 464 (5.5)

Calcium-channel blocker 91 646 (32.3) 85 312 (26.8)
Central nervous system

Antipsychotic 7788 (2.7) 10 392 (3.3)

Antipsychotic depot 229 (0.1) 232 (0.1)

TCA 23121(8.1) 48 067 (15.1)

SSRI 31770(11.2) 67 663 (21.2)
Endocrine system

SGLT-2 inhibitor 17 692 (6.2) 11 783 (3.7)
Obstetrics, gynaecology and urinary-tract disorders

Uroselective alpha-blocker 51 289 (18.1) 7974 (2.5)

Abbreviations: ACE, angitotensin converting enzyme; ARB, Angiotensin Il
receptor blocker; TCA, tricyclic antidepressant; SSRI, selective serotonin
reuptake inhibitor; SGLT2, sodium-glucose cotransporter-2.

cluster emerged: antihypertensive plus uro-selective alpha-blocker.
The psychoactive drugs were no longer featured.

In women, the clusters became more similar to men. Two distinct
clusters arised: a cardiovascular system cluster (beta-blocker, ACE-
inhibitor and CCB); and SSRIs now start clustering with ARBs.

34 | 280years
In the oldest group, the two distinct clusters identified in men aged
70-79 years remained the same. These were: cardiovascular system

drugs (beta-blocker plus ACE-inhibitor); and antihypertensive plus

85UB017 SUOWIWOD aAIIe8ID o|edljdde sy Aq peusenob e sajoile O ‘esn Jo Sajnu Joj Ariq1T 8UIUO 4|1/ UO (SUONIPUOD-PpUe-SLLB)W0D" A8 | 1M ARelq 11 UO//SANY) SUONIPUCD pue Swie | 8y} 8es *[7202/T0/62] uo Aridiauljuo As|im s91 Aq 0£25'SPA/Z00T 0T/10p/woo" Ao imArelq i puljuoy//:sdny wouy pepeojumod ‘T ‘¥20Z ‘/SSTE60T



BHANU ET AL Wl LEY 50f8

Women (50-59 years
Men (50-59 years) ( 4 )
o4 o
°
® H
il £l
> §
5 E
E 2
2 2
2 s
o
& & IS, <2 S
J \ S «
O w f
&
Men 50-59 years clusters Women 50-59 years clusters
Cluster 1: beta-blocker, TCA, SSRI Cluster 1: beta-blocker, ARB, CCB, TCA

Cluster 2: ACE-inhibitor, CCB

Women (60-69 years)

Men (60-69 years) 4
@ |
2<
® 2
3 3
: "1
K]
E E
£ B
2 e
2 13
4 g
§~ LR
&
o<
) g ¥ 2 &
°e N & ® < & )
¢ & & * & &
oy & ) 1S & Y
© v
d

Women 60-69 years
Men 60-69 years clusters Cluster 1: beta-blocker, ARB, TCA
Cluster 1: beta-blocker, ACE-inhibitor, CCB
Cluster 2: ARB, SSRI

Men (70-79 years)

Women (70-79 years)
@ 4 © 4
@
2 e
£ g
-1 z
kS ]
E<q E
3 4
5 S
5 2
%N- 8
[}
°¢ & S & &
o & & & v # ¢ ¢
& & < v o« &
& v &
g AN
Women 70-79 years clusters
Men 70-79 years clusters Cluster 1: beta-blocker, ACE-inhibitor, CCB
Cluster 1: beta-blocker, ACE-inhibitor- CCB Cluster 2: ARB, SSRI
Cluster 2: ARB, uro-selective alpha-blocker
Men (80+ years) Women (80-89 years)
@ ©
® ®
2 H
So e
g £
z z
s s
Ew E
A 2
2 e
g g
& 3
°¢ & & & & o & & & &
S \55/\ N S v \'o'o\o Qf‘\\
& & 4 ©
Men 80 ust Women 80+ years clusters
en 80+ years clusters Cluster 1: beta-blocker, ACE-inhibitor, CCB
Cluster 1: beta-blocker, ACE-inhibitor Cluster 2: SSRI, ARB

Cluster 2: CCB, uro-selective alpha-blocker

Note: drugs which are joined together lower in the diagram are more similar than those connected at a higher level

FIGURE 1 Cluster analysis dendrograms by sex and age-band. *ACE, angitotensin converting enzyme; ARB, angiotensin Il receptor blocker;
TCA, tricyclic antidepressant; SSRI, selective serotonin reuptake inhibitor; SGLT2, sodium-glucose cotransporter-2.
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uroselective alpha-blocker. The two clusters in women were identical
to those aged 70-79.

3.5 | Overview

Overall, three main clusters emerged: combinations of cardiovascular
system drugs (e.g. ACE-inhibitor and CCB were co-prescribed in
69 378 people (11.5%)); cardiovascular system plus psychoactive
drugs (e.g., ARB and SSRI were co-prescribed in 10 017 people
(1.6%)); and cardiovascular system plus uroselective alpha-blocker
drugs in men (e.g., CCB and alpha-blocker were co-prescribed in
20 927 men (7.4% of men)).

4 | DISCUSSION

We identified distinct clusters of drugs commonly in use that are
known to individually cause orthostatic hypotension, with the poten-
tial for additional synergistic harms when used in combination. Over-
all, clusters of different cardiovascular system drugs were notable in
men and women of all ages. Cardiovascular system plus psychoactive
drug clusters were common in women at all ages and men under
70 years. Cardiovascular system plus uro-selective alpha-blockers
were significant in men 270 years. Many of these are common pre-
scriptions in this older population.

This is the first study to describe medication clusters associated
with orthostatic hypotension in older people in current practice. We
report common, potentially harmful co-prescriptions that may be
associated with cumulative risk of orthostatic hypotension. The main
strength of this study is the large population sample (just over
600 000 older people) with complete prescription data enabling data-
driven cluster analysis. IMRD is also broadly representative of patients
in the UK primary care in terms of demographics.

There are, however, limitations in describing drug co-prescription
patterns. Firstly, we only looked at drug groups associated with ortho-
static hypotension identified in a recent systematic review of RCTs.*°
While this covers the main groups in the literature, there are some
drug groups listed in other sources that were not examined, for exam-
ple, benzodiazepines and opioids.® Prescription data in IMRD relates
to medications prescribed by a GP, but do not necessarily reflect
patient use and compliance. Our study does not include drugs that
can be bought over the counter or drugs prescibed in secondary care
(this is a very small proportion, but might include some anti-psychotic
drug prescribing). Furthermore, our study reports on co-prescriptions
over 1 year; therefore it is not known whether all the medications in
clusters were taken simultaneously, as prescribing could have
occurred anytime over this year. We limited our analysis to examining
drugs by BNF sub-chapter, and therefore do not report more detailed
data on combinations of individual drugs within classes. We used a
high-level cluster analysis to identify common co-prescriptions of two
and three drugs most relevant to clinical practice and practical for

identifying potentially harmful drug combinations.

The results in this study are similar to a cluster analysis of primary
care patients by Guisado-Clavero et al, focusing on older adults with
multimorbidity and not on drugs potentially causing orthostatic hypo-
tension. cardiovascular system and CNS drugs were among the most
commonly prescribed.’® They also identified a distinct medication pat-
tern of cardiovascular system drugs plus antidepressants in
women. The other medication patterns were linked to prevalent
comorbidities, including a distinct cardiovascular system and CNS pat-
tern, similar to our findings. Other drugs featured in the clusters
included common musculo-skeletal and respiratory drugs (not
included in this study as they are not known to be associated with
orthostatic hypotension).*

We found that cardiovascular system clusters were common in all
groups at all ages between 50 and = 80, which is unsurprising since
heart disease is a leading cause of death in older adults.?®> The distinct
cardiovascular system cluster emerged later in women. This is consis-
tent with the later development of cardiovascular disease (CVD) in
women, compared with men.?* In a study describing antihypertensive
trends in CPRD, nearly a quarter of all adult primary care patients
were prescribed an antihypertensive and overall patients were
prescribed a median of 2 drug classes. Similar to our results, the pre-
scription prevalence was highest for ACE inhibitors, CCBs and beta-
blockers.2®

Rouette et al. found beta-blockers were highly prevalent in the
oldest patients (over 80 years).?® We found that beta-blockers were
prescribed in 23%-27% of older adults and present in every cluster in
both sexes. This could be related to its broad indications: historic pre-
scriptions of beta-blockers for hypertension (prior to 2010 when
beta-blockers were no longer recommended as the first-line therapy
for hypertension in the UK); rate control for arrhythmias and heart
failure; migraine prophylaxis; and anxiety.?® Although propranolol is
licensed for anxiety symptom management, there is limited evidence
of its safety in older adults.2® Beta-blockers were found to be associ-
ated with a 7-fold increased risk of orthostatic hypotension compared
with placebo in RCTs (likely related to their sympathetic inhibitory
effects rather than effects on heart rate).!° Therefore, its presence in
clusters with other drugs associated with orthostatic hypotension is
concerning, given the potential risk of a synergistic effect with drug-
drug interactions.

We found cardiovascular system drugs plus antidepressants
(TCAs and SSRIs) were a significant cluster in women of all ages and
in men under 70 years. CVD and depression are prevalent in older
people, and there is a bidirectional association between the two con-
ditions.?” In the previous study, treatment rates with antidepressants
in older people with a new depression diagnosis was found to be high
(87.1%), and increased both the youngest and the oldest age group
(285 years).2 TCAs, in particular, are known to be associated with a
6-fold increased risk of orthostatic hypotension compared to placebo
and are used for many indications in older people, including insomnia
and pain.1° SSRIs have been strongly associated with falls.2’ Recent
NICE guidance also warns that polypharmacy with antihypertensive
and antidepressant medicines is often the cause of orthostatic hypo-

tension in older people.*°
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Previous studies have found that women are more likely to be
prescribed antidepressants than men.3?2 Women are more likely to
seek healthcare and obtain a depression diagnosis than men.®! The
diagnostic criteria for depression also originates from symptoms in
women, which may under-detect depression in men who present dif-
ferently.3* This may explain why antidepressants were not identified
in the clustering for men aged over 70 years. This could also be
related to expected changes in the life course, as CVD becomes a
more substantial burden in comparison to mental health conditions in
older men.?®

Our study identified a distinct cluster of cardiovascular system
drugs plus uroselective alpha-blockers in older men above 70 years.
Uro-selective alpha-blockers rarely feature as prevalent drugs in gen-
eral studies looking at the medication patterns in older adults with
multimorbidity.2132 They are, however, commonly prescribed in older
men (18% of men aged over 50 years in our study) for symptoms of
benign prostatic hyperplasia (BPH) and almost double the odds
of orthostatic hypotension compared to placebo in RCTs.2C They,
therefore, may pose significant risk when prescribed in combination
with other cardiovascular system drugs.

Our study has identified distinct clusters of drugs associated with
orthostatic hypotension which change over the life course in men and
women. The overall cumulative risk of orthostatic hypotension with
drugs taken in combination will be influenced by the risk of the indi-
vidual drugs, their mechanisms of action and dose.l®3* Age also
increases susceptibility to orthostatic hypotension through age-
related physiological changes* and changes to the pharmacokinetics
of a drug (e.g., how the drug is processed and excreted), increasing
susceptibility to side effects.® Therefore the clusters identified in older

people aged 270 may pose the greatest risk.

5 | CONCLUSION

Previous evidence has suggested that when single drugs associated
with orthostatic hypotension are combined, there is a cumulative
increased risk of orthostatic hypotension in older people.?™® In this
study, we have identified that these combinations are commonly
being prescribed together in practice. Future studies could investigate
the potential for harm with such drug combinations and quantify this.
Clinical guidelines for managing drug-induced orthostatic hypotension
are either limited®> or provide generic advice about eliminiating
potentially causative drugs.2® Whilst we acknowledge that many of
these co-prescriptions may be clinically indicated where the benefits
outweigh risks (e.g. combinations of antihypertensives for adequate
blood pressure control), we suggest clinicians should be aware of the
potential of synergistic harm with these combinations. Clincians
should potentially monitor for orthostatic hypotension if using them—
particularly as they commence new agents, in patients aged 270 or
patients that are high-risk due to comorbidity. If monitoring for ortho-
static hypotension is not feasible, then advising patients of the risk of
orthostatic hypotension and symptoms to report, or home postural

BP monitoring may be options. Our PPl group indicated that

orthostatic hypotension symptoms (e.g., dizziness on standing) may
not be recognized as important to report by older people. Future
research should quantify the risk of orthostatic hypotension with
these common drug combinations, and examine whether there are dif-

ferences between individual drugs within classes.
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