
Prevalence of use and appropriateness of antidepressants prescription in acutely hospitalized
elderly patients

Depression is often under-recognized in older patients, even if an-
tidepressants (AD) are commonly prescribed, with a prevalence of use
that increase with ageing [1]. Nevertheless, even if a diagnosis of de-
pression is established, inappropriate treatment can occur [2]. Beers
criteria are the most widely screening tools used to detect inappropriate
prescription of drugs in people aged 65 years or more [3]. Since 2010,
attempts to adapt the Beers' criteria have been made in Europe [4,5].
Tricyclic drugs are the ADs to be always avoided in the elderly, owing
to their anticholinergic side effects, such as cognitive impairment, de-
lirium, urinary retention and falls [3]. Selective serotonin reuptake
inhibitors (SSRIs) should be used with caution because they can cause
or exacerbate hyponatraemia [3]. To our knowledge no studies have
been conducted on recent data collected in hospitalized older patients
in order to assess the appropriateness of prescription of ADs. With this
background, the objectives of this study were to investigate the pre-
valence of AD use and prescription appropriateness, according to the
above-cited criteria, in a large cohort of older patients hospitalized in
Italian internal medicine and geriatric wards from 2010 to 2017.

Data were obtained from the register REgistro POliterapie –Società
Italiana Medicina Interna (REPOSI), an ongoing collaboration between
the Italian Society of Internal Medicine (SIMI), IRCCS Fondazione Ca`
Granda Ospedale Maggiore Policlinico and the Istituto di Ricerche
Farmacologiche Mario Negri IRCCS. The REPOSI is a multicenter register
in order to collect clinical and therapeutic information on patients aged
65 or older acutely admitted to >100 internal medicine and geriatric
wards in Italy. More details are available elsewhere [6]. For this analysis,
we included all patients enrolled in REPOSI from 2010 to 2017 and
prescribed with at least one antidepressant. Prescription appropriateness
was assessed according to the American Geriatrics Society Beers Criteria
(version 2015) and to the criteria developed in Europe [4,5].

We divided antidepressants in groups and considered them in-
appropriately prescribed, because 1) they should be always avoided in
older people (e.g. TCA, paroxetine in 2017, fluoxetine from 2014), 2)
prescribed to patients with a Glomerular Filtration Rate
(GFR) < 30 ml/min (duloxetine), 3) prescribed to patients with a his-
tory of falls, 4) co-prescribed with at least other two additional drugs
active on the central nervous system (CNS). Furthermore, for the first 3
mostly prescribed SSRIs (sertraline, paroxetine, escitalopram) we also
assessed the most clinically relevant potential drug-drug interactions
(DDIs) with antithrombotic agents, nonsteroidal anti-inflammatory
drugs,fluorochinolone and macrolide antibiotics and amiodarone.

All in all, 4681 were eligible for the analysis. At hospital discharge,
616 patients (13.2%, 95% CI: 12.2%–14.2%) were prescribed anti-
depressants, 39 taking two of them and 2 even three. These were mostly
females (64.8%), aged 75 years or more (75%), living in Northern Italy
(67.4%), living with family members (59.4%), taking several con-
comitant drugs (79.1%), and being affected by depression (N = 187,
30.4%), cerebrovascular diseases (N = 169,27.4%) and delirium

(N = 143,23.2%). In the face of a decreasing trend of SSRIs from 64.9%
in 2010 to 52.9% in 2017, other antidepressants (SNRI) increased from
30.4% to 43.4%. The most prescribed class of AD was that of SSRI
(n = 361), followed by other ADs (i.e. SNRIs; n = 210) and then TCA
(n = 33). The most prescribed AD (alone or in combination) was ser-
traline (N = 139, 22.6%), followed by trazodone (N = 130, 21.1%),
paroxetine (N = 89, 14.5%) and escitalopram (N = 65, 10.5%). Table 1
shows the profiles of prescription inappropriateness in AD users. At
hospital discharge, 158 patients (26.9%, 95% CI: 22.4%–29.2%) were
inappropriately prescribed: 39.9% of them (N = 63) prescribed with
AD in combination with other CNS - active drugs, 31.6% (n = 50) with
AD always to be avoided in the elderly and 25.3% (n = 40) with a
history of falls. Among patients prescribed with sertraline, alone or in
combination, 103 (/139,74.1%) had at least a potential DDI: the an-
tithrombotic agents were the most co-prescribed drugs at risk of DDI
(N = 96), followed by antibiotics (N = 15). The same pattern of po-
tential DDI risk was found for paroxetine (N = 66/89,74.2% patients
with at least one DDI) and escitalopram (N = 51/65, 78.5%).

At hospital admission, 564 patients (12.0%, 95% CI: 11.1%–13.0%)
were prescribed with ADs, being 140 patients (24.8%, 95% CI:
21.4%–28.6%) inappropriately prescribed (Table 1). Also at admission
the majority of patients (N =52, 37.1%) were inappropriately co-pre-
scribed with at least two other CNS drugs, but in this instance there were
more patients prescribed with AD always to be avoided in the elderly.

Among 564 patients prescribed ADs at hospital admission, 88
(15.6%, 95% CI: 12.8%–18.8%) stopped them at discharge, while 140/
4117 patients (3.4%, 95%CI: 2.9%–4.0%) were first prescribed at dis-
charge. Of the latter, 26 (18.6%) were inappropriately prescribed.
Among 476 patients prescribed both at admission and discharge, 104/
121 (85.9%, 95%CI: 78.6% - 91.0%) continued to be inappropriately
prescribed and 327/355 (92.1%, 95% CI: 88.8% - 94.5%) were still
appropriately prescribed from admission to discharge.

In conclusion, this study shows an overall appropriate use of ADs in
acutely hospitalized older people in internal medicine and geriatric
wards from 2010 to 2017, but still some critical aspects were high-
lighted: an increasing number of patients prescribed ADs despite their
history of falls, the frequent combinations between ADs and drugs
acting on CNS and the concomitant use of other drugs that can cause
potential drug-drug interactions. The hospital setting should represent
an important opportunity to improve the quality of drug prescription
for frail, multimorbid and polytreated older patients. In our previous
studies we pointed out that hospitalization did fail in this goal [7–10].
With reference to ADs, even if the overall use was often mainly ap-
propriate, physicians should improve their knowledge on the risks re-
lated to potential DDI and on the concomitant use of drugs that may
increase the risk of falls in the elderly, in order to avoid harmful adverse
events for patients and unnecessary direct and indirect costs for Na-
tional Health Service.
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Table 1
Patients inappropriately prescribed with antidepressants.

Hospital discharge Hospital admission

Antidepressant users N (%) Antidepressant users N (%)

616 564
Not appropriate 158 (26.9) 140 (24.8)
Always 50 (31.6) 52 (37.1)
Amitriptyline 24 25
Amoxapine 0 0
Clomipramine 4 4
Desipramine 0 0
Doxepin > 6 mg/d 0 0
Imipramine 1 2
Nortriptyline 2 2
Protriptyline 0 0
Trimipramine 0 0
Paroxetine⁎ 15 13
Fluoxetine# 4 3
Tranylcypromine 0 0
Amitriptyline and psycholeptics 0 3
Fluoxetine and psycholeptics 0 0
If GFR < 30 ml/min 5 (3.2) 4 (2.9)
Duloxetine 5 4
If co-prescribed with ≥ 2 CNS active-drugs⁎⁎ 63 (39.9) 52 (37.1)
If there are previous falls and fractures 40 (25.3) 32 (22.9)
NOT ASSESSABLE 1 1

Legend: CNS = Central Nervous System. International Classification of Diseases, 9th Revision. ICD-9 codes considered for falls/ fractures/prosthesis: V15.88, V43.6,
800–829.

⁎ We considered it inappropriately prescribed only in REPOSI 2017 since it has been included in the Beers 2015 version.
# We considered it inappropriately prescribed from REPOSI 2014.
⁎⁎ Antipsychotics (Anatomical Therapeutic Chemical classification system -ATC: N05A), benzodiazepines, nonbenzodiazepine, benzodiazepine receptor agonist

hypnotics (ATC: N05B and N05C), tricyclic antidepressants (ATC: N06AA), selective serotonin reuptake inhibitors (SSRIs) (ATC: N06AB), others antidepressants
(ATC: N06AX) and opiods (ATC: N02A).
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aj Università Campus Bio-Medico, Roma, Medicina Clinica-Epatologia, Italy

ak Università degli studi di Milano-Bicocca Ospedale S. Gerardo, Monza,
Unità Operativa di Geriatria, Italy

al Università degli Studi Magna Grecia, Policlinico Mater Domini,
Catanzaro, Unità Operativa Complessa di, Italy

am Azienda Ospedaliera "Cardinale Panico" Tricase, Lecce, Unità Operativa
Complessa Medicina, Italy

an Azienda Ospedaliera Ospedale San Camillo Forlanini, Roma, Medicina
Interna 1, Italy

ao Azienda Ospedaliera Papa Giovanni XXIII, Bergamo, Medicina 1, Italy
ap Azienda Ospedaliera Università di Padova, Padova, Clinica Medica I,

Italy
aq Azienda Ospedaliera - Universitaria Sant'Anna, Ferrara, Unità Operativa

Clinica Medica, Italy
ar Azienda Ospedaliera Universitaria della Seconda Università degli Studi di

Napoli, Napoli, VI Divisione di Medicina Interna e Malattie Nutrizionali
dell'Invecchiamento, Italy

as Azienda Ospedaliera Universitaria Policlinico S. Orsola-Malpighi,
Bologna, Unità Operativa di Medicina Interna Borghi, Italy

at Azienda Ospedaliero-Universitaria Consorziale Policlinico di Bari, Bari,
Medicina Interna Universitaria C. Frugoni, Italy

au Azienda Sanitaria Ospedaliera Santa Croce e Carle di Cuneo, Cuneo, S. C.
Medicina Interna, Italy

av Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milano,
Medicina Interna 1B, Italy

aw Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milano,
UOC Medicina generale – Emostasi e trombosi, Italy

ax Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milano,
Medicina Interna Alta Intensità, Italy

ay IRCCS Policlinico San Donato e Università di Milano, San, Donato
Milanese, Medicina Interna, Italy

az Università di Genova, Genova, Medicina Interna 1, Italy
ba ASST di Pavia, UOSD Medicina Interna, Ospedale di Casorate Primo,

Pavia, Italy
bb Ospedale "SS Gerosa e Capitanio" di Lovere, Bergamo, Unità Operativa

Complessa di Medicina Generale, Azienda Ospedaliera "Bolognini" di
Seriate, Bergamo, Italy

bc Ospedale Garibaldi Nesima, Catania, Unità Operativa Complessa di
Medicina Interna, Italy

bd Ospedale Poliambulanza, Brescia, Medicina Interna e Geriatria, Italy
be Dipartimento di Scienze Mediche, Università di Torino, Città della Scienza

e della Salute, Torino, Medicina Interna 2 U. Indirizzo d'Urgenza, Italy
bf Azienda Ospedaliera-Universitaria S. Anna, Ferrara, Unità Operativa di

Medicina Ospedaliera II, Italy
bg Policlinico Umberto I, Roma, Prima Clinica Medica, Italy

bh Policlinico Universitario A. Gemelli, Roma, Clinica Medica, Italy
bi Università degli Studi dell'Insubria, Ospedale di Circolo e Fondazione

Macchi, Varese, Medicina Interna I, Italy
bj Università di Modena e Reggio Emilia, Azienda Ospedaliero-Universitaria

di Modena, Ospedale Civile di Baggiovara, Unità Operativa di Geriatria,
Italy

bk Università Magna Grecia Policlinico Mater Domini, Catanzaro, Unità
Operativa Malattie Cardiovascolari Geriatriche, Italy

bl Dipartimento di Scienze Mediche e Chirurgiche, Unità Operativa di
Medicina Interna, Università degli Studi di Bologna/Azienda Ospedaliero-

Universitaria S.Orsola-Malpighi, Bologna, Italy
bm Spedali Civili di Brescia, U.O. 3a Medicina Generale, Italy

bn Clinica Medica, Azienda Ospedaliera Universitaria - Ospedali Riuniti di
Ancona, Italy

bo Azienda Ospedaliera Università San Martino, Genova, Medicina III, Italy
bp Policlinico Umberto I, Roma, SMSC03 - Medicina Interna A e Malattie

Metaboliche dell'osso, Italy
bq Policlinico Campus Biomedico Roma, Roma, Medicina Clinica, Italy

br Azienda Ospedaliera Universitaria Policlinico – V. Emanuele, Catania,
Dipartimento di Medicina, Italy

bs Ospedale Cardinal Massaia Asti, Medicina A, Italy
bt Ospedale degli Infermi di Rivoli, Torino, Medicina Interna, Italy

bu Azienda Policlinico Universitario Federico II di Napoli, Napoli, Medicina
Interna e Riabilitazione Cardiologica, Italy

bv Clinica San Carlo Casa di Cura Polispecialistica, Paderno Dugnano,
Milano, Unità Operativa di Medicina Interna, Italy

bw Clinica Di Medicina Interna ad Indirizzo Oncologico, Azienda
Ospedaliera Università San Martino di Genova, Italy

bx Medicina Interna, Azienda Ospedaliera Guido Salvini, Garnagnate,
Milano, Italy

by Medicina Interna III, Ospedale S. Giovanni Battista Molinette, Torino,
Italy

bz Agenzia di Medicina dello Sport, AOUC Careggi, Firenze, Italy
ca Medicina Interna, Ospedale S. Spirito Casale Monferrato, Alessandria,

Italy
cb Struttura Operativa Complessa di Medicina Interna, Ospedale Santa

Maria degli Ungheresi, Reggio Calabria, Italy
cc Medicina Interna, Ospedale di Monselice, Padova, Italy

cd Clinica Medica, Azienda Ospedaliera Universitaria, Udine, Italy
ce Presidioe Medico di Marcianise, Napoli, Medicina Interna, Italy

cf Azieneda Ospedaliera San Camillo Forlanini, Roma, Medicina Interna II,
Italy

cg Ospedale Civile Maggiore Borgo Trento, Verona, Medicina Generale e
Sezione di Decisione Clinica, Italy

ch Azienda Ospedaliero Universitaria di Parma, U.O.C Clinica Geriatrica,
Italy

ci Policlinico Universitario Duilio Casula, Azienda Ospedaliero-Universitaria
di Cagliari, Cagliari, Medicina Interna, Allergologia ed Immunologia Clinica,

Italy
cj Azienda Ospedaliera Universitaria Policlinico Paolo Giaccone, Palermo,

UOC di Medicina Interna, Italy
ck Azienda Ospedaliera Universitaria Policlinico G. Martino, Messina, Unità

Operativa di Geriatria, Italy
cl Azienda Ospedaliera per l'Emergenza Cannizzaro, Catania, Clinica

Medica Università di Catania, Italy
cm Università degli Studi di Perugia-Azienda Ospedaliera S.M. della

Misericordia, Perugia, Struttura Complessa di Geriatria, Italy
cn Azienda Ospedaliera Universitaria di Parma, U.O Medicina Interna e

Lungodegenza Critica, Italy
co Azienda Ospedaliera Universitaria Verona, Policlinico GB Rossi, Verona,

Medicina Generale per lo Studio ed il Trattamento dell’Ipertensione
Arteriosa, Italy

cp Azienda Ospedaliera Universitaria Maggiore della Carità, Medicina
Interna 1, Italy

cq Azienda Ospedaliera Universitaria Città della Salute e della Scienza di
Torino, Medicina Interna 1U, Italy

cr Ospedale di Ciriè, ASL TO4, Torino, S.C. Medicina Interna, Italy
cs ASST Lodi, Presidio di Codogno, Medicina, Milano, Italy
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ct Ospedale Spirito Santo di Pescara, Geriatria, Italy
cu Ospedale San Giuseppe, Empoli, USL Toscana Centro, Firenze, Medicina

Interna I, Italy
cv ASST Fatebenefratelli - Sacco, Milano, Medicina Interna a indirizzo

Pneumologico, Italy

cw Azienda Ospedaliera Universitaria di Parma, Clinica e Terapia Medica,
Italy

cx Ospedale San Giuseppe Multimedica Spa, U.O. Medicina Generale, Italy
E-mail address: carlotta.franchi@marionegri.it (F. Carlotta).
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