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increase in the number of patients treated with multiple comorbidities and chronic
medications. It's well known that polypharmacy is associated with an increase in hospital
admissions and health care system costs. However, the impact of polypharmacy over the
risk of new visits to the emergency rooms is not well defined. Understanding the impact
of polypharmacy on the frequency of new visits to the emergency room and on patient
mortality is the first step to establish prevention measures for new visits, proposing
improvements in chronic treatment at discharge. This study aimed to determine the
prevalence and effect on short-term prognosis of polypharmacy in elderly patients
treated in Emergency departments.

The authors used a retrospective multipurpose registry in 52 hospitals in Spain. This
study includes 25,557 patients with a mean age of 78 years. On admission, the median
number of drugs was 6 (IQR: 3-9), with 10,534 (41.2%]) patients taking 5-9 drugs and
5,678 (22.2%) taking =10 drugs. In these patients comorbidities were associated

with an increase in the number of drugs. In the patients with severe polypharmacy

(=10 drugs), diuretics were the most frequently drugs prescribed, followed by
antihypertensives and statins. The results obtained indicate that polypharmacy is a
frequent phenomenon among the elderly population treated in Emergency departments,
being antihypertensives the most frequently used drugs in this population. Those patients
who takes =10 drugs have a higher risk of new visits to the emergency room and hospital

readmissions in short term period.
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Introduction

During the last few decades, emergency depart-
ments (EDs) have treated an increasing number
of elderly individuals, including an increasing
number of patients with multiple chronic pathol-
ogies and, consequently, in the number of poly-
medicated patients.!»2 The number of elderly
patients visiting the ED is expected to rise in the
next decades.?

Pharmacological treatment has managed to make
a large part of medical pathologies chronic,
increasing life expectancy in the population.
Nonetheless, the benefits of treatment should
outweigh the risks in each patient, particularly in
elderly patients with frailty, chronic comorbidity,
or those near the end of life.

Polypharmacy is associated with an increase in
hospital admissions, ED visits, and health care
system costs.?* In fact, drug adverse events have
been related to a high number of ED visits,

especially in the elderly population.>-® Several
studies have found an association between high
therapeutic complexity combined with a lack of
adherence to treatment and an increase in adverse
effects.”® Elderly patients are at higher risk of
experiencing drug-related adverse events because
of their reduced functional reserve and decreased
renal and hepatic clearance, with polypharmacy
contributing to their frailty.10-13

ED visits can often be for serious and life-
threatening conditions that can be complicated
by hemodynamic instability, dehydration or
acute kidney, and/or hepatic injury. Polypharmacy
can contribute to these factors, affecting an
individual’s health outcomes. This challenge in
ED care also presents an opportunity to recon-
cile medications, screen for potentially inappro-
priate medication and drug interactions, avoid
the pitfalls of inappropriate medication use,
and even deprescribe unnecessary drugs when
indicated.
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Despite the well-known relationship between
polypharmacy and healthcare resource utiliza-
tion, the effect of polypharmacy on short-term
outcomes in elderly patients treated at EDs has
not been well established. This study aimed to
determine the prevalence and effect on the short-
term prognosis of polypharmacy in elderly
patients treated in EDs.

Materials and methods

SIESTA network and EDEN project

The main purpose of the Spanish Investigators in
Emergency Situations TeAm (SIESTA) research
network created in 2020 is to address multidisci-
plinary research challenges in real clinical practice
from the multicentric perspective of a broad rep-
resentation of Spanish EDs. Although the net-
work has a stable coordinating core membership,
participants from individual EDs can be included
in new research challenges for which they have an
interest and availability.14

The Emergency Department and Elderly Needs
(EDEN) challenge was initiated by the SIESTA
network, with a primary objective of increasing
knowledge about the sociodemographic, organi-
zational, baseline, clinical care, and evolutionary
aspects of the =65-year-old population who visit
Spanish EDs for consultation and treatment, if
needed.

To this end, a retrospective multipurpose registry
was designed. The EDEN cohort included all
patients who consulted in 1 of 52 Spanish EDs
(17% of EDs of the Spanish public network cov-
ering approximately 25% of the Spanish popula-
tion) between 1st and 7th April 2019 (7 days).
There were no exclusion criteria, and the EDs
included all patients seen during the study period
regardless of the reason for their consultation.
Sociodemographic data, comorbidities, function-
ality, cognitive ability, and treatments at baseline,
among other variables, were recorded for each
patient by consulting the patient’s medical
records. Chronic diseases were obtained from the
coded electronic records of the patient’s medical
history. Extensive details of the EDEN registry
have been previously published in detail.!> In
brief, EDEN included the variables of sociode-
mographic data, comorbidities, functional status,
basal treatments, clinical aspects, consumption
of diagnostic, and therapeutic resources, final

diagnosis in the ED, patient disposition after ED
care, hospitalization (if any), and follow-up after
discharge (either directly from the ED or after
hospitalization). Follow-up was achieved by con-
sulting each patient’s medical history.

EDEN-32 study design

The EDEN-32 study was specifically designed to
evaluate the effect of mild polypharmacy (5-9
drugs) and severe polypharmacy (=10 drugs),?
which is higher in the >80-year-old popula-
tion,!%17 on short-term prognosis. For this pur-
pose, the number of drugs prescribed in the
electronic medical prescription accessible through
the shared electronic health records system at ED
admission was considered. Three outcomes
(dependent variables) were analyzed: ED revisits,
hospital readmissions, and mortality 30 days after
ED discharge. We included all of the patients in
the EDEN registry for whom sex, age, and num-
ber of drugs prescribed in their primary care med-
ication plan were available. For hospitalized
patients, the number of days until the ED revisit
or hospital readmission was counted from the day
of hospital discharge. All information was col-
lected retrospectively, based on the information
obtained in the databases of the participating
centers. Both new emergency visits and hospital
readmissions were considered those that occurred
in the center where the patient was identified.

As independent variables, we recorded the fol-
lowing baseline patient characteristics: age
>80 years, sex, hypertension, ischemic cardiomy-
opathy, chronic heart failure, chronic obstructive
pulmonary disease, moderate-severe chronic
renal failure, hepatopathy, non-insulin-depend-
ent diabetes, insulin-dependent diabetes, demen-
tia, onco-hematologic disease, mild and severe
polypharmacy, comorbidities (assessed by the
Charlson Comorbidity Index, CCI), and depend-
ency level (assessed by the Barthel Index, BI).
The calculation of these scores was based on data
from the emergency care report and a review of
the clinical documents in the patient’s electronic
medical records.

Statistical analysis

Quantitative variables are expressed as the median
and interquartile range (IQR) and categorical
variables as the number of cases and percentages.
For comparisons, we performed Student’s z-test,
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chi-square test, or analysis of variance. We evalu-
ated the effect of polypharmacy, on ED revisits,
hospital readmissions, and mortality 30 days after
discharge.

Crude and logistically adjusted analyses that
incorporated age, sex, comorbidities assessed by
the CCI, and baseline status assessed by the BI
were performed, and the comorbidities with a
value of p<<0.05 in a previous univariate analysis
were selected. For all comparisons, statistical sig-
nificance was accepted for p values <0.05 odds
ratio (OR) if the 95% confidence interval (CI) of
the risk estimations excluded the value of 1. The
Stata v.15.0 (Stata Corp., College Station, TX,
USA) statistics program was used for the descrip-
tion of variables and statistical analysis of the
results.

Ethics

The EDEN project was approved by the Clinical
Research Ethics Committee of the Hospital
Clinico San Carlos de Madrid (protocol
HCSC/22/005-E). Since the EDEN project had a
retrospective and non-interventional design,
patient informed consent was waived. This study
was conducted in strict compliance with the prin-
ciples of the Declaration of Helsinki.

Results

A total of 25,557 patients with a mean age of 78
(IQR: 71-86) years were evaluated. The charac-
teristics of the population included in the study
are presented in Table 1. Comorbidities were
associated with an increase in the number of
drugs. On admission, the median number of
drugs was 6 (IQR: 3-9), with 10,534 (41.2%)
patients taking 5-9 drugs and 5678 (22.2%) tak-
ing =10 drugs (Figure 1). Renin—angiotensin—
aldosterone system inhibitors (RAASi) were the
most frequent drugs prescribed and taken by
53.3% of patients, followed by statins (44.5%)
and diuretics (39.3%). In the patients with severe
polypharmacy, diuretics (67.9%) were the most
frequent drugs prescribed, followed by RAASI
(67.4%) and statins (66.7%) (Figure 2).

Revisits to the ED and hospital readmission

The number of patients who revisited the ED
within 30days of discharge was 4899 (19.2%).
The baseline patients’ characteristics according

to revisits and hospitalizations are presented in
Table 2. In the unadjusted analysis, the OR for
30-day ED revisits ranged from 1.28 (1.19-1.38)
in patients with mild polypharmacy to 1.69
(1.57-1.83) in patients with severe polyphar-
macy. After adjustment for comorbidities, this
association persisted for both mild polypharmacy
[OR: 1.13 (1.04-1.23)] and severe polypharmacy
[OR: 1.38 (1.24-1.51)].

The number of patients who were hospitalized
=<30days after ED discharge was 1858 (7.3%). In
the unadjusted analysis, mild polypharmacy [OR:
1.67 (1.48-1.88)] and severe polypharmacy [OR:
2.40 (2.10-2.72)] were associated with hospital
readmission compared to non-polypharmacy.
After adjustment for comorbidities, this associa-
tion persisted (Table 3).

Mortality

The number of patients who died <30days was
1046 (4.1%). In the unadjusted analysis, the OR
for 30-day mortality ranged from 1.91 (95% CI:
1.63-2.23) in patients with mild polypharmacy to
2.25 (1.89-2.67) in patients with severe polyphar-
macy. In the adjusted analysis, mild polypharmacy
[OR: 1.12 (0.95-1.33)] and severe polypharmacy
[OR: 0.89 (0.72-1.09)] were not associated with
higher 30-day mortality (Figure 3).

Discussion

The study results showed that mild polypharmacy
and severe polypharmacy were common in elderly
patients who visited the ED and were associated
with a higher risk of revisits to ED and hospitali-
zation 30 days after discharge. However, no asso-
ciation was found between polypharmacy and
30-day mortality.

The high percentage of patients with polyphar-
macy observed in the EDEN-32 study (63.4%)
study is comparable to the percentages found in
other studies in the field of emergency care.”-18-20
It is noteworthy that, as in the previous studies
mentioned, drugs for the prevention of cardiovas-
cular events, including RAASI, statins, and diu-
retics, have been the most frequently prescribed
in this population. Diuretics were the most com-
mon medications prescribed among the severe
polypharmacy patients. These drugs have been
included as one of the most prevalent drugs asso-
ciated with preventable adverse events.21:22 On
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Table 1. Characteristics of the study patients.

Patients characteristics Total 0-4 drugs 5-9 drugs >10 drugs p-Value
Baseline characteristics n=25,557 n=9345 n=10,534 n=5678
Age (median, interquartile range) 78 (71-84) 76 (69-82) 79 (73-86) 80 (74-86)  <0.001
Age >80years (%) 10,232 (40.0%)  2698(28.9) 4776 (45.3) 2758 (48.6) <0001
Female (%) 11,250 (45.0) 4080 (44.8) 4587 (44.5) 2573 (46.2) 0.089
Hypertension (%) 18,006 (70.5) 4657 (50.0) 8360 (79.4) 4971 (87.6) <0.001
Ischemic cardiomyopathy (%) 4022 (15.7) 458 (4.9) 1799 (17.1) 1765 (31.1) <0.001
Chronic heart failure (%) 3825 (15.0) 399 (4.2) 1747 (16.0) 1785 (30.5) <0.001
Chronic obstructive pulmonary disease (%) 4958 (19.4) 854 (9.1) 2129 (20.2) 1975 (34.5) <0.001
Moderate to severe chronic renal failure (%) 2951 (11.5) 388 (4.1) 1263 (12.0) 1300 (22.9) <0.001
Hepatopathy (%) 968 (3.8) 253 (2.7) 427 (4.1) 288 (5.1) <0.001
Non-insulin-dependent diabetes (%) 5866 (23.0) 1080 (11.6) 2726 (25.9) 2060 (36.3) <0.001
Insulin-dependent diabetes (%) 1530 (6.00) 129 (1.4) 601 (5.7) 800 (14.1) <0.001
Dementia (%) 2700 (10.5) 536 (5.8) 1364 (12.9) 800 (14.1)  <0.001
Onco-hematologic disease (%) 1519 (5.9) 454 (4.8) 632 (6.0) 433 (7.6) <0.001
Comorbidities (Charlson Comorbidity Index) (%)
None (0 points) 6644 (26.1) 4567 (48,9)  17781(16.9) 319 (5.6) <0.001
Low to moderate (1-4 points) 15,317 (59.9) 4276 (45.8) 7340 (69.7) 3701 (65.2) <0.001
Severe (=5 points] 3576 (14.0) 502 (5.4)  1416(13.4)  1658(29.2)  <0.001
Dependence (Barthel Index) (%)
None (100 points) 17,017 (66.6) 7588 (81.2) 6579 (62.4)  2850(50.2)  <0.001
Mild to moderate dependence (60-99 points) 6063 (23.7) 1254 (13.4) 2796 (26.5) 2013 (35.5) <0.001
Severe to complete (<60 points) 2477 (9.7) 503 (5.4) 1159 (11.0) 815 (14.4) <0.001

the other hand, the frequency of benzodiazepine
prescriptions was nearly 30% in the study popula-
tion, with the percentage of patients taking opi-
oids and neuroleptics >10%. The association
between these drugs and the occurrence of
adverse events in the elderly population is well
known, which is why only short-term use is rec-
ommended.?3 Progressive discontinuation of
these drugs should be proposed at ED discharge,
especially in patients at high risk of falls.

The main study finding is that after adjusting for
comorbidity and functional status, polypharmacy
was associated with the risk of ED revisits and
hospital readmission, being higher in those
patients with severe polypharmacy. These find-
ings were consistent with those obtained by other
authors,2425 highlighting the negative effects of
polypharmacy in the elderly population. Several
authors have reported associations between poly-
pharmacy and adverse events in elderly patients
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EDEN (Emergency Department Elderly in Need)
(from 1-4-2019 to 7-4-2019)
N=96,

014

l—> 70.158 patients <65 years

Patients 265 years
N=25,

856

299 non-available data (Primary care
prescription or hospital readmission)

EDEN cohort
N=25,

557

|

EDEN-32 patients included
N=25,

557

|

No Polypharmacy
(0-4 Drugs)
9,345 (36.6%)

Mild Polypharmacy
(5-9 Drugs)
10,534 (41.2%)

Severe Polypharmacy
(>9 Drugs)
5678 (22.2%)

Figure 1. Flow chart for patient inclusion in the EDEN-32 study.

EDEN, Emergency Department and Elderly Needs.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

> o & %5 X O & O°
\g < N S 2 O ° © 3© & S S >
R T N T . R G
e & & 8 & & & & N © o’
& ¥ & & R I O > &
o S IR Y & W N
o ° & & & &
B o ¥ ks N
m Total Polypharmacy (5-9 drugs) m Severe Polypharmacy (>9 drugs)

Figure 2. Therapeutic groups included in the usual treatment of the patients analyzed.

RAASI, Renin-angiotensin-aldosterone system inhibitors.

admitted to the ED.?¢ The presence of multiple
diseases, and therefore polypharmacy, increases
the risk of drug non-compliance, drug—drug
interactions, and adverse drug reactions (includ-
ing readmission, falls, and mortality).27-2° A mat-
ter of debate is whether worse outcomes are

related to patients’ comorbidities or polyphar-
macy. Our results demonstrated that, even when
considering comorbidities, polypharmacy
remained a risk factor for increased revisits to the
ED. Therefore, given that elderly patients are
considered at high risk and that the greatest risk
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Table 3. Results of the multivariate analysis.
Patients characteristics Adjusted 30-day p Adjusted 30- p Adjusted 30-day p
revisit ED day hospital mortality
readmission
OR (95% CI) OR (95% Cl) OR (95% CI)
Baseline characteristics
Age >80years (median (IQR)) 1.03(0.96-1.12) 0.324 1.20(1.09-1.34)  <0.001 1.92 (1.65-2-21) <0.001
Sex female 1.14(1.07-1.22)  <0.001 1.23(1.11-1.33) <0001  1.36(1.16-1.55)  <0.001
Hypertension 1.10(1.01-1.19) 0.017  1.06 (0.95-1.20) 0.316 0.87 (0.74-1.02) 0.092
Ischemic cardiomyopathy 0.88 (0.80-0.97) 0.012  0.90(0.78-1.02) 0.155 1.00 (0.84-1.19) 0.969
Chronic heart failure 0.97 (0.90-1.08) 0.967  1.13(1.00-1.29) 0.048 1.39 (1.18-1.63) <0.001
Chronic obstructive pulmonary 1.24 (1.14-1.35) <0.001 1.40(1.24-1.57)  <0.001 1.12(0.96-1.36) 0.134
disease
Moderate to severe chronic 1.10 (0.98-1.23) 0.085 1.18(0.92-1.25) 0.025  0.93(0.77-1.13) 0.490
renal failure
Hepatopathy 1.07 (0.83-1.38) 0.599  1.26(1.02-1.37) 0.158 1.39(0.91-2.13) 0.124
Non-insulin-dependent diabetes  0.95 (0.88-1.13) 0.241  1.00(0.89-1.13) 0.901 © <
Insulin-dependent diabetes 0.89 (0.77-1.02) 0.114  1.05(0.87-1.27) 0.583 1.28 (1.02-1.63) 0.032
Dementia 0.92 (0.82-1.03) 0.189  0.80(0.67-0.94) 0.008 1.22 (1.02-1.46) 0.023
Onco-hematologic disease 1.21(1.11-151)  <p.001 1.71(1.40-2.09)  <0.001 2.70 (2.13-3-40) <0.001
Dependence (Barthel Index]
None (100 points) * * * * * *
Mild to moderate (95-60 points) 1.13 (1.04-1.22) 0.003 1.42(1.26-1.61)  <0.001 2.49 (2.10-2.96) <0.001
Severe to complete (<60points) ~ 1.17(1.07-1.39)  <p.001  1.76 (1.49-2.08)  <0.001 5.57 (4.60-6.78) <0.001
Comorbidities (Charlson Comorbidity Index)
None (0 points) * * * * * *
Low to moderate (1-4 points) 1.18 (1.07-1.30) 0.011 1.57(1.32-1.86)  <0.001 1.65 (1.27-2.15) <0.001
Severe (>4 points) 1.38 (1.16-1.64) <0.001 1.96 (1.51-2.52) <0.001 2.79 (1.97-3.93) <0.001
Number of drugs
0-4 * * * * * *
5-9 1.13(1.04-1.23) 0.003  1.18(1.04-1.35) 0.011 1.12(0.95-1.33) 0.523
>9 1.38(1.24-1.51) <0.001 1.36 (1.16-1.60) <0.001 0.89 (0.72-1.09) 0.167

*Not included in the multivariate analysis.

of adverse events occurs in the first days or
months after a new prescription drug has been
simplification

started,30

rapid

of

chronic

treatments for patients who visit the ED may be
necessary. In fact, several experiences related to
treatment optimization at discharge in this group
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Figure 3. Associations between polypharmacy and 30-day mortality, 30-day emergency department revisits,

and 30-day hospital readmissions.

of patients have presented positive results,
although the results in terms of clinical variables
and quality of life remain controversial.31,32
Avoiding cascade prescription phenomena to
alleviate adverse effects of other drugs, as well as
adapting chronic treatment to the new clinical
situation of a patient after admission, should be
part of the strategies to improve the quality of life
for patients with multiple diseases.?®> Published
guidelines to facilitate the de-prescription pro-
cess advocate considering the patient’s opinions
and an effective communication system with
physicians responsible for patients outside the

hospital setting as key elements in achieving
effective treatment simplification.34:35

Our study did not find an association between
polypharmacy and 30-day mortality. van Dam
et al.'® reported an increase in the risk of 90-day
mortality but did not find an association with the
risk of readmission. Other authors also have
reported this association between mortality in
patients with polypharmacy after ED dis-
charge.’-36 The short analysis period of our study
may explain why our data did not support this
association. Sustained polypharmacy is likely an
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additional risk factor contributing to the increased
risk of adverse effects.

To date, there is a lack of solid evidence to show
that targeting polypharmacy in the ED improves
patient outcomes. Deprescribing medications in
the ED setting presents challenges given the
short-term nature of contact between the patient
and ED clinicians. However, a close medication
review seems reasonable in frailty patients near
the end of life, especially in those patients attended
by drug-related problems. Prescribers should
consider the presence of polypharmacy when pre-
scribing new drugs at discharge. Future studies
should investigate the effectiveness and applica-
bility of the different tools that exist when address-
ing polypharmacy in patient’s new ED visits,
readmissions, and mortality.

Limitations

This study had some limitations that should be
considered when interpreting the results. The
EDs included in the EDEN registry were not cho-
sen at random and had expressed their interest in
participating. However, the broad territorial rep-
resentation (14 of the 17 autonomous communi-
ties were represented) means that the selection
bias was probably small. The major study
strengths include the large sample size and well-
characterized study population. Second, this was
a secondary analysis of a multipurpose cohort,
which means that the associations identified may
have been influenced by factors not included in
the cohort design. Therefore, the findings should
be considered to be useful for generating hypoth-
eses and should be confirmed by studies specifi-
cally designed for this purpose and/or to test a
hypothesis. Third, it should be noted that our
study only assessed the prescription of drugs at
ED admission, without considering any subse-
quent modifications or non-prescription medi-
cines usage. ED visits associated with drug-related
problems were also not recorded. Future studies
are needed to evaluate the effect of reducing med-
ications from the ED on the frequency of new
consultations in the elderly population. Moreover,
the patient’s adherence to the medication plan
prescribed was not evaluated. It is well known
that patients with polypharmacy frequently pre-
sent adherence problems and voluntary suspen-
sions of some of their drugs prescribed.>> The
origin and the presence of caregivers were not
evaluated either. These variables can affect

adequate administration of the medication and
therefore, the possible negative events associated
with non-adherence or overtreatment. However,
the results of our study allow us to quickly iden-
tify those patients with a potential risk of new vis-
its to the emergency room based on their
pharmacotherapy. Fourth, we evaluated ED epi-
sodes, not individual patients; therefore, multiple
presentations of the same patient were included,
but this only involved a few patients since the
evaluation period was only 1week, so the proba-
bility of such patients having a significant effect
on the study results was very low.

Conclusion and relevance

Polypharmacy was found to be a frequent phe-
nomenon among the elderly population treated in
EDs in our country, with antihypertensives, and
statins being the most frequently drugs prescribed
in this population. Patients taking >10 drugs had
a higher risk of ED revisits and hospital readmis-
sions <30days after discharge but mild to severe
polypharmacy did not have a significant effect on
short-term mortality in this study.
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