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Abstract

Background Explicit criteria for potentially inappropriate

prescriptions in the elderly are recommended to avoid pre-

scriptions of duplicate drug classes and to optimize

monotherapy within a single drug class before a new agent is

considered. Duplicate drug class prescription (or therapeutic

duplicates) puts the patient at increased risk of adverse drug

reactions with no additional therapeutic benefits. To our

knowledge, the prevalence of elderly inpatients receiving

therapeutic duplicates has never been studied.

Objectives Our objective was to assess the prevalence of

therapeutic duplicates at admission, discharge, and

3-month follow-up of hospitalized elderly patients.

Methods This cross-sectional prospective study was con-

ducted in 97 Italian internal medicine and geriatric wards.

Therapeutic duplicateswere defined as at least two drugs of the

same therapeutic class prescribed simultaneously to a patient.

A patient’s drug therapy at admission relates to prescriptions

from general practitioners, whereas prescriptions at discharge

are those from hospital internists or geriatricians.

Results The study sample comprised 5821 admitted and

4983 discharged patients. In all, 143 therapeutic duplicates

were found at admission and 170 at discharge. The

prevalence of patients exposed to at least one therapeutic

duplicate rose significantly from hospital admission (2.5

%) to discharge (3.4 %; p = 0.0032). Psychotropic drugs

and drugs for peptic ulcer or gastroesophageal reflux dis-

ease were the most frequently involved. A total of 86.8 %

of patients discharged with at least one therapeutic dupli-

cate were still receiving them at 3-month follow-up.

Conclusions Hospitalization and drugs prescribed by inter-

nists and geriatricians are both factors associated with a small

but definite increase in overall therapeutic duplicates in elderly

patients admitted to internal medicine and geriatric wards.

More attention should be paid to the indications for each drug

prescribed, because therapeutic duplicates are not supported

by evidence and increase both the risk of adverse drug reac-

tions and costs. Identification of unnecessary therapeutic

duplicates is essential for the optimization of polypharmacy.

Key Points

Hospital discharge is associatedwith a small but definite

increase in the overall number of therapeutic duplicates.

Psychotropic drugs and drugs for peptic ulcer or

gastroesophageal reflux disease were the most

frequently involved; in most cases, duplicates were

maintained at 3-month follow-up.

More attention must be given to the indications for

each drug, because duplication is not supported by

evidence and increases both the risk of adverse drug

events and costs.

REPOSI stands for Registry of Polytherapies SIMI (Società Italiana di

Medicina Interna).
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1 Introduction

Polypharmacy is very common among older adults and is

often needed to improve symptoms, disease-related prob-

lems, and quality of life [1–3]. However, it may also be a

major risk factor for inappropriate prescribing, poor

adherence to therapies, adverse drug events (ADEs),

potentially severe drug–drug interactions (DDIs), and other

adverse health outcomes [4–8]. Inappropriate prescribing is

highly prevalent in older people and has become a global

healthcare concern because of its association with negative

health outcomes, including ADEs, hospitalization, and

resource utilization [9].

In relation to older people, inappropriate medications

can be defined as ‘‘medications or medication classes that

should generally be avoided in persons 65 years or older

because they are either ineffective or they pose unneces-

sarily high risk for older persons and a safer alternative is

available’’ [10]. Explicit criteria for potentially inappro-

priate medications (PIMs) have been developed to identify

and reduce the use of drugs that involve a substantial risk

of adverse side effects in elderly patients [11]. One rec-

ommendation included in some explicit criteria (e.g.,

START [Screening Tool to Alert doctors to Right, i.e.

appropriate, indicated Treatment] STOPP [Screening Tool

of Older People’s potentially inappropriate Prescriptions]

criteria [12], Rancourt et al. [13], Laroche et al. [14],

NORGEP criteria [15], and the PRISCUS list [16]) is to

avoid any duplicate drug class prescription and optimize

monotherapy within a single drug class before considering

a new agent.

Duplicate drug class prescription (or therapeutic dupli-

cates) puts the patient at increased risk of adverse drug

reactions with no additional therapeutic benefits, and the

risk of receiving duplicate therapy increases as patients

receive more drugs from multiple healthcare institutions

[17]. Therefore, the elderly are at increased risk of thera-

peutic duplicates because they often need many

medications.

A nationwide Austrian cohort study found that unin-

tended overlapping prescription of two identical substances

with the same route of administration by two different

prescribers to the same patient occurred in about 13–15 %

of patients treated with antihypertensives, lipid-lowering,

or hypoglycemic medication [18]. Although potentially

common in clinical practice, therapeutic duplicates are an

under-studied problem in healthcare delivery and in the

medical error literature.

The prevalence of patients receiving therapeutic dupli-

cates has never been studied among elderly inpatients. We

examined the Italian Society of Internal Medicine [SIMI]

Registry of Polytherapies (REPOSI), a network of internal

medicine and geriatric wards created to investigate the

prevalence and correlates of polymorbidity and polyphar-

macy in elderly hospital patients, to assess the prevalence

of exposure to therapeutic duplicates at admission, dis-

charge, and 3-month follow-up.

2 Methods

2.1 Data Collection

The REPOSI is a collaborative and independent initiative

of the SIMI, the IRCCS1 Istituto di Ricerche Farmaco-

logiche Mario Negri, and the IRCCS Ca’ Granda Maggiore

Policlinico Hospital Foundation. The registry was set up in

2008 from a network of internal medicine and geriatric

wards to collect information on hospitalized elderly

patients with multimorbidities receiving multiple drugs.

The first run of data collection was between January and

December 2008; the second, third, fourth, and ongoing runs

were between January and December 2010, 2012, 2014,

and 2016, respectively. To ensure an unselected population

of elderly patients admitted to internal medicine and geri-

atric wards, the first ten patients admitted to the wards

participating in the study during 4-week periods 3 months

apart were consecutively recruited if they were aged C65

years. Participation was voluntary, and all patients gave

signed informed consent. Data collection complied fully

with Italian law on personal data protection, and the ethical

committees of each ward participating in the REPOSI

approved the study.

The attending physicians completed a standardized web-

based case report form showing sociodemographic details,

diagnosis, and drug treatment at admission, during hospital

stay, and at discharge. From the second REPOSI runs, we

collected additional information and conducted a short-

term follow-up to improve the quality of data: main labo-

ratory parameters, comorbidity according to the Cumula-

tive Illness Rating Scale (CIRS), basic activities of daily

living, cognitive impairment, depression, and clinical

events during hospital stay. At 3 months after discharge,

patients were followed-up with a telephone interview to

collect information on new diagnoses, hospital re-admis-

sions, drug regimens, adverse events, and basic activities of

daily living.

To establish the prevalence of patients receiving thera-

peutic duplicates, we considered all patients recruited in

REPOSI; at discharge, we excluded only those who had died

in hospital or had been transferred to another ward while in

hospital. Of the 4983 inpatients discharged, 3401 were eli-

gible for the 3-month follow-up, and data were available for

1 Istituto di Ricovero e Cura a Carattere Scientifico.
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2412 (70.9 %). Follow-up data were not available for 2571

patients for various reasons: lack of follow-up in the first run

of data collection (year 2008; n = 1158); lack of follow-up

data for the ongoing run (year 2016; n = 424); death before

hospital discharge; refusal of the 3-month telephone inter-

view; discharge in critical condition (life expectancy \3

months), or logistic reasons (see the literature search and

study selection flowchart in Figure S1 in the Electronic

Supplementary Material [ESM]).

2.2 Duplicate Medications

Therapeutic duplicates were defined as at least two drugs of

the same therapeutic class simultaneously prescribed to the

same patient. To identify duplicates, we considered the

third level of the Anatomical Therapeutic Chemical (ATC)

code [19]; in certain circumstances, we considered the

fourth level of the ATC code to exclude combinations

supported by clinical evidence or suggested by clinical

guidelines (e.g., an alpha-adrenoreceptor antagonist plus

testosterone-5-alpha reductase inhibitor for benign pro-

static hypertrophy or double antiplatelet therapy for

myocardial infarction). A patient’s drug therapy at admis-

sion reflects prescriptions from general practitioners,

whereas those at discharge relate to prescriptions from

hospital internists or geriatric physicians.

2.3 Drug–Drug Interactions

DDIs were evaluated using INTERcheck, a computerized

prescription support system that classifies potential DDIs

according to their clinical relevance: contraindicated (D,

drug combinations should be avoided); major (C, drug

combinations requiring close monitoring for potentially

serious clinical consequences, such as severe adverse

effects or lack of clinical efficacy); moderate (B, drug

combinations requiring dose adjustment and/or drug con-

centration monitoring); minor (A, drug combinations with

no known clinical relevance) [20].

2.4 Statistical Analysis

The patients’ sociodemographic characteristics were

described using univariate analysis. We used JMP Pro 12

(SAS Institute Inc., Cary, NC, USA) to conduct analyses.

p values\0.05 were considered statistically significant.

3 Results

The study sample included 5821 patients admitted to and

4983 discharged from 97 internal medicine and geriatric

wards. A total of 143 and 170 therapeutic duplicates were

found at admission and at discharge, respectively. The

prevalence of patients exposed to at least one therapeutic

duplicate rose significantly from hospital admission (2.5

%) to discharge (3.4 %; p = 0.0032). Furthermore, the same

therapeutic duplicate was maintained in hospital (from

admission to discharge) for 64 patients and at the same

dosage for 60 (93.8 %) patients.

Table 1 shows the most frequent therapeutic duplicates.

Four patients at admission and seven at discharge were

exposed to more than one duplicate drug. Four received

duplicates with three drugs: three patients at admission

were being treated with three antidepressants, benzodi-

azepines, or drugs for peptic ulcer or gastroesophageal

reflux disease (GERD) and one received three antidepres-

sants at discharge.

At least one of the duplicate drugs was involved in

potentially severe DDIs in 59 (41.3 %) patients at admis-

sion and 65 (38.2 %) patients at discharge. Table 2 shows

the most frequent potentially severe DDIs.

Of the 170 patients discharged with at least one thera-

peutic duplicate, follow-up was available for 92 and

information about drug therapy for 76 (16 patients died

after discharge). The therapeutic duplicate was continued

for 66 patients (86.8 %) and at the same dosage in all cases.

Follow-up was available for 50 of the patients discharged

with newly created therapeutic duplicates (n = 108, 63.5

%); information about drug therapy was available for 41

(nine patients died after discharge), and the duplication was

continued for 32 (Table 3). Most of the newly created

therapeutic duplicates were prescribed for the same indi-

cation, e.g., proton pump inhibitor (PPI) and other drugs

for gastritis or GERD in 92.5 % (n = 37) of cases;

antipsychotics for neuropsychiatric symptoms in patients

with dementia and antidepressants for depression in all

cases; hypnotic sedatives for anxiety in 50 % of cases (in

three, the indications were different: anxiety and insom-

nia); and long-acting nitrates for ischemic cardiomyopathy

or coronary heart disease in all cases.

4 Discussion

In the present study, hospital discharge was associated with

a small but definite increase in overall number of thera-

peutic duplicates, which in most cases were maintained at

3-month follow-up, raising concerns about avoidable harm

to elderly patients. Prescribers must pay close attention to

the indications for each drug used, because therapeutic

duplicates put the patient at increased risk of ADEs with no

additional therapeutic benefits and increases the costs for

the National Health System. Our findings suggest that

therapeutic duplication is of special concern among elderly

hospital patients, because in this setting confirmation of the

Therapeutic Duplicates Among Hospitalized Elderly Patients



Table 1 Main characteristics of

patients in REPOSI and most

frequent therapeutic duplicates

Characteristic At admission (n = 5821) At discharge (n = 4983)

Age, years 79.2 ± 7.5 79.1 ± 7.5

Women (%) 51.6 52.2

Drugs 5.1 ± 3.1 6.0 ± 3.3

CIRSa

Diagnosis 5.8 ± 3.0 6.5 ± 3.2

Severity index 1.7 ± 0.3 1.7 ± 0.3

Comorbidity index 3.0 ± 1.9 3.1 ± 2.0

Short blessed testb 9.1 ± 8.0

Barthel indexc 78.0 ± 29.3 72.8 ± 32.5

Patients with therapeutic duplicates 143 170

Psychotropic drugs 57 (39.9) 56 (32.9)

Antidepressant 31 27

SSRI ? TCA 3 2

SSRI ? other antidepressantd 19 17

TCA ? other antidepressant 4 2

Combination of other antidepressants 5 6

Hypnotic sedatives 11 12

Antipsychotic 16 20

Atypical ? typical 13 13

Typical ? typical 3 7

Gastrointestinal drugs 35 (24.5) 59 (34.7)

Drug for peptic ulcer and GERD 31 52

PPI ? PPI 1 5

PPI ? anti H2 6 4

PPI ? antacid 11 16

PPI ? sucralfate 12 26

PPI ? misoprostol 0 1

Anti H2 ? antacid 1 0

Laxatives 3 5

Prokinetic 1 2

Cardiovascular drugs 37 (25.8) 36 (21.2)

Long-acting nitratese 14 14

High-ceiling diuretics 5 5

Other cardiac therapyf 2 1

ACE inhibitors 2 1

Calcium channel blockers 5 4

Beta blockers 5 7

ARBs 0 2

Potassium-sparing diuretics 2 2

Capillary-stabilizing agents 1 0

Statins 1 0

Others 15 (10.5) 22 (12.9)

NSAIDs 6 0

Bisphosphonates 1 0

Cholecalciferol 0 2

Calcium carbonate 0 1

Systemic corticosteroids 0 7

Alpha antagonists for BPH 2 1

Testosterone 5 alpha reductase inhibitors 1 1

Low-molecular weight heparin 1 0

L. Pasina et al.



duplicate prescription comes from expert hospital internists

or geriatricians.

One of the most frequent therapeutic duplicates found in

our study was psychotropic drugs: in three patients (two at

admission and one at discharge), three different antide-

pressants or benzodiazepines were prescribed, although no

evidence supports their effectiveness. The use of three or

more psychotropic drugs should be avoided in the elderly

because of their increased risk of falls and fractures,

according to the recent update of the Beers criteria [21].

The evidence for combining antidepressants is scant and

limited to short-term studies with small samples in adults

with major depression [22], and the best evidence is for the

combination of a selective serotonin reuptake inhibitor

(SSRI) with either mirtazapine or mianserin [23, 24].

However, no studies have evaluated the efficacy of com-

bining antidepressants in elderly patients, especially those

with chronic multi-morbidity. Consequently, the efficacy

and safety profile of this approach is actually unknown, as

is the associated risk of DDIs. This is particularly con-

cerning because many potentially serious DDIs are over-

looked in guidelines, as found in a recent analysis of the

National Institute for Health and Care Excellence guideli-

nes for depression [25].

Drugs for peptic ulcer or GERD were the most frequent

therapeutic duplicates found at discharge. Despite the dif-

ferent mechanisms of action, the combination of a PPI with

an H2-receptor antagonist (anti-H2), antacid, or sucralfate is

Table 1 continued

Characteristic At admission (n = 5821) At discharge (n = 4983)

Anti-parathyroid agents 2 2

Thyroid hormones 1 3

Antihistamine drugs 1 1

Iron supplements 0 1

Antibiotics (same drug) 0 3

Data are presented as n or n (%) or mean ± standard deviation unless otherwise indicated

ACE angiotensin-converting enzyme, anti H2 H2-receptor antagonist, ARB angiotensin II receptor antag-

onist, BPH benign prostatic hypertrophy, CIRS Cumulative Illness Rating Scale, GERD gastroesophageal

reflux disease, NSAID non-steroidal anti-inflammatory drug, PPI proton pump inhibitor, REPOSI Italian

Society of Internal Medicine Registry of Polytherapies, SSRI selective serotonin reuptake inhibitor, TCA

tricyclic antidepressant
a Data available for 4489 at admission and 3825 at discharge
b Data available for 3998 only during the hospitalization
c Data available for 3002 at admission and 2015 at discharge
d Including trazodone, mianserin, mirtazapine, venlafaxine, duloxetine
e Nitroglycerin and isosorbide mononitrate
f Ranolazine and ivabradine

Table 2 Most frequent potentially severe drug–drug interactions involving at least one of the therapeutic duplicate drugs

Drug class combination Potential adverse events Patients

At admission

(n = 143)

At discharge

(n = 170)

Drugs associated with QT prolongation [37] Increased risk of QT prolongation and torsades de pointes 40 (28.0) 50 (29.4)

SSRI or SNRI ? trazodone Increased risk of serotonin syndrome 16 (11.2) 15 (8.8)

SSRI ? diuretics Hyponatremia 12 (8.4) 9 (5.3)

SSRI ? acetylsalicylic acid Increased risk of intracranial hemorrhage 5 (3.5) 6 (3.5)

Digoxin ? PPI or torasemide Increased risk of digoxin toxicity 3 (2.1) 5 (2.9)

SSRI ? anticoagulants Increased risk of bleeding 2 (1.4) 5 (2.9)

Data are presented as n (%)

PPI proton pump inhibitor, SSRI selective serotonin reuptake inhibitor, SNRI serotonin–norepinephrine reuptake inhibitor

Therapeutic Duplicates Among Hospitalized Elderly Patients



not supported by evidence. Although PPIs are associated

with serious ADEs [26], overuse is widespread in primary

and secondary care, and a previous REPOSI study found

that 62.4 % of patients at admission and 63.2 % at dis-

charge were inappropriately treated with PPIs [27]. The

appropriateness of acid-suppressant therapy should also be

carefully assessed before such therapy is commenced. This

study confirmed inappropriate prescribing in five patients

who were discharged with two PPIs.

Careful review of drug therapy may be useful to avoid

unnecessary dispensing leading to therapeutic duplicates.

In 63.5 % of patients with therapeutic duplicates at dis-

charge (reflecting prescriptions by hospital internists or

geriatricians), these duplicates were newly created at dis-

charge, and drugs were mainly prescribed for the same

indication. It is possible that, in particular circumstances,

therapeutic duplicates may have been used ‘as needed’;

however, a large percentage of patients continued to

receive therapeutic duplicates at follow-up and the dosage

tended to remain as initially prescribed. This suggests that

drug therapy is not being reviewed or optimized. Reducing

inappropriate prescriptions is an important patient-cen-

tered intervention to reduce the incidence of drug-related

adverse events [28]. Unnecessary therapeutic duplicates

must be identified to optimize drug therapy. Medication

reconciliation, a process to avoid inadvertent inconsisten-

cies within a patient’s drug regimen that can occur during

transitions between different care settings, could also be

useful to prevent medical errors and drug-related problems

[29]. Electronic health systems that monitor prescribing

and provide alerts for inappropriate prescriptions help to

reduce therapeutic duplication, improving patient safety

and rational prescribing [29] as found for overused PPIs in

both outpatient [30] and inpatient [31] settings. A multi-

center study in nursing homes in Italy combined an edu-

cational intervention and use of the computerized

prescription support system INTERcheck. This combina-

tion significantly reduced both the number of patients

receiving potentially inappropriate psychotropic drugs and

psychotropic duplicates and the number of patients

exposed to potentially severe DDIs [32]. Prescriptions

resulting in potentially serious DDIs were also signifi-

cantly reduced after integration of the DDI database

SFINX into electronic health records in primary care in

Sweden [33]. However, the efficacy of electronic health

systems is debated [34], and physicians must still be

vigilant when prescribing and pay more attention to the

indication for each drug [35].

Because the decision to stop unnecessary medication is

an important step toward drug optimization and de-pre-

scribing, it should be considered a positive patient-centered

intervention that calls for shared decision making and close

monitoring of effects. For these reasons, advising patients

about potentially serious adverse reactions of long-term use

of a duplicate or an unnecessary drug (e.g., community-

acquired pneumonia, Clostridium difficile diarrhea, osteo-

porosis, hip fractures, or severe hypomagnesemia in

patients receiving PPIs) and close monitoring of rebound

symptoms (such as hypersecretion of gastric acid and

dyspepsia) may be an essential step in successful de-

prescribing.

To our knowledge, this is the first observational study to

examine the prevalence of therapeutic duplication at

admission and discharge in a large sample of hospitalized

elderly patients, thus reflecting therapeutic duplicates pre-

scribed by general practitioners (at admission) and by

hospital internists or geriatric physicians (at discharge).

Our findings confirm the results of a previous study in a

sample of 384 hospitalized frail elderly, which found that

therapeutic duplication was one of the main reasons for

unnecessary drug use at hospital discharge [36].

Limitations include the lack of information about clin-

ical outcome and adherence to drug therapy after dis-

charge. A prospective design, including longer follow-up

and collection of drug-related problems, would better

quantify the clinical relevance of therapeutic duplicates.

Our small sample of patients with therapeutic duplicates

and follow-up data limited our ability to assess relation-

ships with clinical outcome. A further limitation concerns

the lack of data about pro re nata prescriptions and exac-

erbations or withdrawal symptoms after an attempt to

discontinue a medicine (e.g., SSRIs and benzodiazepines

on a long-term basis should be tapered slowly over several

weeks or months to avoid withdrawal symptoms);

Table 3 Therapeutic duplications newly created at discharge and

maintained at 3-month follow-up

Therapeutic duplication Newly created

at discharge

(n = 108)

3-month

follow-up

(n = 32)

PPI and other drugs for

acid-related disorders

40 (37.0) 13 (40.6)

Antipsychotic 11 (10.2) 3 (9.4)

Antidepressant 8 (7.4) 1 (3.1)

Long-acting nitrates 8 (7.4) 4 (12.5)

Systemic corticosteroids 7 (6.5) 2 (6.2)

Hypnotic sedatives 6 (5.5) 2 (6.2)

Beta blockers 5 (4.6) 4 (12.5)

Calcium channel blockers 3 (2.7) 0

Antibiotics (same drug) 3 (2.7) 0

Alpha-adrenoreceptor

antagonists for BPH

1 (0.9) 1 (3.1)

Other 18 (16.6) 3 (9.4)

Data are presented as n (%)

BPH benign prostatic hypertrophy, PPI proton pump inhibitor

L. Pasina et al.



however, the lack of dosage changes in hospital and the

large percentage of patients continuing to receive thera-

peutic duplicates at follow-up suggests that de-prescribing

was not evaluated.

5 Conclusion

There tends to be a small but definite increase in overall

therapeutic duplicates in elderly patients admitted to

internal medicine and geriatric wards. Psychotropic drugs

and drugs for peptic ulcer or GERD are the most frequently

involved. More attention must be paid to the indications for

each drug, because duplication is not supported by evi-

dence and increases both the risk of ADEs and costs.

Unnecessary therapeutic duplicates must be identified to

optimize polypharmacy.
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