Operationalisation for Portugal of the EU(7)-PIM List for
Identification of Potentially Inappropriate Medicines in
Older Adults
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ABSTRACT
Introduction: In 2015, the EU(7)-PIM List was published, which identifies potentially inappropriate medicines in older patients and
resulted from a consensus of experts from seven European countries. Portugal was not part of this group, so it was not originally
adapted to the Portuguese reality. With this work, we intend to elaborate a list of potentially inappropriate medicines adapted to the
reality of medicines marketed in Portugal, through the operationalization of the EU(7)-PIM List for the national reality and to evaluate
the adequacy of its use for clinical practice.
Material and Methods: Search, in INFARMED'’s Infomed database, of drugs that are included in the EU(7)-PIM List that have market-
ing authorization, and analysis of possible new drugs for inclusion in the list. The tool adapted to the Portuguese reality was applied to
a sample of 1089 outpatient, polymedicated older patients from 38 primary care units in Central Portugal.
Results: The final PIM list adapted to the Portuguese reality includes 184 potentially inappropriate medicines (from these, 178 are
active substances, five are classes of drugs, and one corresponds to the sliding scale therapeutic scheme used in insulin therapy). Of
1089 polymedicated older patients, 83.7% took at least one drug included in the final potentially inappropriate medicines list or belong-
ing to one of the groups included in the list, and, on average, each patient took 1.74 (IQR 1 - 2).
Discussion: Even though the availability of drugs on the market is quite diverse, the EU(7)-PIM List has been used in several European
countries. With this study, we operationalized the European list for the Portuguese reality, which will enable its application in clinical
practice.
Conclusion: The list drawn up is a useful tool for the identification of potentially inappropriate medicines, easy to use in clinical practice
and research.
Keywords: Aged; Inappropriate Prescribing; Portugal; Potentially Inappropriate Medication List

RESUMO
Introdugao: Em 2015 foi publicada a lista EU(7)-PIM, que identifica medicamentos potencialmente inapropriados na populagéo idosa
e resultou de um consenso de peritos de sete paises europeus. Portugal ndo fez parte deste grupo, pelo que na sua origem né&o foi
adaptada para a realidade portuguesa. Com este trabalho pretendemos elaborar uma lista de medicamentos potencialmente inapro-
priados adaptada a realidade dos medicamentos comercializados em Portugal, através da operacionalizacédo da lista EU(7)-PIM para
a realidade nacional, avaliar a adequabilidade do seu uso na pratica clinica.
Material e Métodos: Pesquisa, na base de dados Infomed do INFARMED, dos medicamentos incluidos na lista EU(7)-PIM que
apresentam autorizagao de introdugdo no mercado, e andlise de possiveis novos medicamentos para inclusdo na lista. A ferramenta
adaptada para a realidade Portuguesa foi aplicada a uma amostra de 1089 idosos polimedicados néo institucionalizados, utentes de
38 unidades de cuidados de saude primarios da regido centro.
Resultados: A lista final adaptada para a realidade portuguesa inclui 184 medicamentos potencialmente inapropriados (dos quais 178
sao substancias ativas, cinco séo classes de medicamentos e um corresponde ao esquema terapéutico sliding scale usado nas insuli-
nas). Dos 1089 idosos polimedicados, 83,7% tomavam pelo menos um farmaco incluido na lista final de medicamentos potencialmente
inapropriados ou pertencente a um dos grupos incluidos na lista e, em média, cada doente tomava 1,74 (IQR 1 — 2).
Discussao: Apesar da disponibilidade de farmacos no mercado ser bastante diversa, a lista EU(7)-PIM tem sido utilizada em varios
paises europeus. Com este estudo operacionalizamos a lista europeia para a realidade portuguesa, facilitando assim a sua aplicagéo
na pratica clinica.
Concluséo: A lista elaborada apresenta-se como uma ferramenta util para a identificagédo de medicamentos potencialmente inapro-
priados, de facil utilizagéo na pratica clinica e em investigagéo.
Palavras-chave: Idoso; Lista de Medicamentos Potencialmente Inapropriados; Portugal; Prescricdo Inapropriada
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INTRODUCTION

World population ageing is a reality of this century. For
the first time in history, the number of people aged 65 and
older exceeded the number of children under the age of five
in 2018 and it is estimated that the number of adolescents
and young adults in 2050 will be exceeded by the number
of elderly people." The increasing average life expectancy
of population is undoubtedly one of the main achievements.
However, ensuring that the increasing years of life corre-
sponds to years of health and life quality has emerged as a
new challenge.?

Ageing is often associated with increasing multimorbid-
ity, with more than half of the elderly population suffering
from several pathologies simultaneously, with an impact on
quality of life and well-being.*® Therefore, more medication
is used by the elderly population than the younger popu-
lation.5” A recent Portuguese study among the population
aged 65 or older, carried out in primary care units, showed
that 77% of the participants were simultaneously on more
than five medications.® On the one hand, the improved ac-
cess to healthcare and medication, especially for the chron-
ically ill, has contributed to an increase in the average life
expectancy of population while, on the other hand, there is
a growing concern that many older adults could be taking
an inappropriately high number of medications.”'2

With the physiological changes related to ageing, dif-
ferent pharmacokinetics and pharmacodynamics of many
drugs can be found in the elderly, changing the expected
pharmacological response to some medications.”*'® These
changes are associated with the presence of comorbidities
and polypharmacy, with an increasing susceptibility to ad-
verse drug reactions and a relevant impact on health and
well-being.”™'” The inappropriate use of medicines in the
elderly with multiple diseases is a public health concern
due to its impact on morbidity, quality of life and increasing
utilisation of health resources.'?'%'® Potentially inappropri-
ate medications (PIMs) in the elderly include those with a
potential risk outweighing the potential benefit, especially
when there are more effective alternatives available.” The
use of PIMs is a public health concern due to the high prev-
alence rates in different healthcare settings and has been
associated with a higher risk of adverse reactions.?°

Classification criteria have been developed to assess
the prevalence of the use of PIM in this population and
were aimed at the development of strategies to reduce their
use.?%2' The criteria can be ranked as explicit, implicit or
mixed.?' The explicit criteria include lists of drugs that can
be applied with minimal information and clinical judgment,
not addressing the individual differences between patients,
whereas the implicit criteria consider the patient’s therapeu-
tic regimen and are based on the judgment of a health pro-
fessional, being specific to each patient.?'

Although there are no national criteria, the operation-
alisation of Beers’ criteria for Portugal was published by
Soares et al. in 2008.22 Beers’ criteria are an explicit crite-
ria tool developed by the American Geriatrics Society and
have been updated several times over the years, the latest

in 2019.2

The EU(7)-PIM list was launched in 2015 [an explicit
criteria tool developed by experts from seven European
countries (Germany, Finland, Estonia, the Netherlands,
France, Spain and Sweden) aimed at the identification and
comparison of PIM in older people in these countries].”® The
development of the EU(7)-PIM list involved participants (dif-
ferent European experts) in consecutive rounds of a Delphi
survey. The final list consists of 282 PIMs, including 275
corresponding to active substances (seven-digit Anatomical
Therapeutic Chemical Classification (ATC) code) and seven
medication classes (five-digit ATC code), from 55 therapeu-
tic classes and 34 therapeutic groups. Some inclusion cri-
teria have been defined taking into account the dose, time
of use or therapeutic scheme. Two drug categories were
included: category A including PIMs that should be avoided
in the elderly population under any circumstances and cat-
egory B including active substances that are only consid-
ered PIMs in the presence of specific clinical conditions or
comorbidities.

Although there are few Portuguese studies on PIM, the
published data show the relevance of research in this area.
There were no other studies on the use of the EU(7)-PIM
list in the Portuguese population. Therefore, the implemen-
tation for the Portuguese reality is crucial, taking into ac-
count the medicines with national marketing authorisation
(MA). This study was aimed at the development of a PIM list
adapted to the reality of medicines within the Portuguese
market through the implementation of the EU(7)-PIM list for
the Portuguese reality and at the assessment of the suitabil-
ity of its use for the identification of possible PIMs in clinical
practice.

MATERIAL AND METHODS
Operationalisation of the EU(7)-PIM list for the Portu-
guese market

1.1 Search for medicines included in the EU(7)-PIM
list and available in the Portuguese market

All the medicines from the EU(7)-PIM list with AIM in
Portugal were identified, using the ATC code, by searching
the Infomed database (the database of INFARMED - Autori-
dade Nacional do Medicamento e Produtos de Saude, IP).?*
The search was performed in May 2019 and was updated in
January 2020.

1.2 Identification of possible PIMs available in the
Portuguese market and not included in the EU(7)-PIM
list

Medicines with MAs in Portugal and with similar
mechanisms of action to those included in the EU(7)-PIM
list, which not included there were searched for and then
checked on whether these had MA in any of the seven par-
ticipant countries in the development of the EU(7)-PIM list,
based on the official databases of the regulatory agencies
in each country. The information was discussed among the
researchers and whenever no consensus was reached, this
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was validated by a third researcher.

2. Assessment of the applicability of the EU(7)-PIM list
to the Portuguese reality

The PIM list for the Portuguese reality was applied to
a sample of 1,089 elderly patients, whose medicine con-
sumption data came from the previously developed Me-
dElderly project [SAICT-POL/23585/2016] [non institution-
alised patients aged 65-99 attending primary care clinics.?
The project obtained a favourable opinion from the Ethics
Committee of the Central Regional Health Administration
[Administragdo Regional de Saude do Centro) (Report no.
105/2017) and was approved by the National Data Protec-
tion Commission (Authorisation no. 13028/ 2017). Data col-
lection on the medicines used by the elderly population took
place between April and August 2019 in 38 primary health-

care clinics within the Central region of Portugal.

Table 1 — Active substances available in the Portuguese market, included

in the medicine classes considered as PIM

ATC Code Potentially inappropriate medications (INNs)
A02AB Antacids aluminium compounds
A02ABO1 Aluminium hydroxide
A02AB03 Aluminium phosphate
A02AB04 Aluminium and sodium di-hydroxide carbonate
A02AD Combinations and complexes of Al, Ca and Mg
A02AD02 Magaldrate
A02BC Proton pump inhibitors
A02BCO1 Omeprazole
A02BC02 Pantoprazole
A02BCO03 Lansoprazole
A02BC04 Rabeprazole
A02BCO05 Esomeprazole
A02BC06 Dexlansoprazole
BO3AA Iron bivalent, oral preparations
BO3AAO03 Ferrous gluconate
BO3AAQ07 Ferrous sulfate
G03C Oestrogen
GO03CA03 Estradiol
G03CC0o7 Bazedoxifen + conjugate oestrogen
G03CX01 Tibolone
NO02CC Selective serotonin (5HT1) agonists
N02CCO01 Sumatriptan
N02CC02 Naratriptan
N02CCO03 Zolmitriptan
N02CC04 Rizatriptan
N02CC05 Almotriptan
N02CC06 Eletriptan
N02CC07 Frovatriptan

RESULTS
1. Operationalisation of the EU(7)-PIM list for the Portu-
guese reality

Out of the 275 active substances in the EU(7)-PIM list,
173 are available in Portugal. The seven drug classes in
the EU(7)-PIM list include a total of 59 active substances in
the ATC classification, 22 of which are available in Portugal
(Table 1). Quinine and derivatives (M09AA) drug class does
not include medicines with MA in Portugal.

A total of 111 active substances were identified as pos-
sible PIMs to be added to the 173 with MA in Portugal that
were on the initial list, as they present similar mechanisms
of action. Only seven of these 111 active substances had no
MA in at least one of the participants countries included in
the development of the EU(7)-PIM list. From the final round
of evaluation, only five active substances remained as new
PIMs to be added to the EU(7)-PIM List (Table 2).

The final PIM list adapted for the Portuguese reality in-
cludes 184 PIMs, of which 178 correspond to active sub-
stances (seven-digit ATC code), five are drug classes (four-
or five-digit ATC code) and one corresponds to sliding scale
insulin therapy. A comprehensive table of PIM with justifica-
tion for classification as PIM, as well as a proposal of thera-
peutic alternatives for each case, is shown in Appendix 1
(see Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/13618/Apendice_01.
pdf); 47 therapeutic classes (four-digit ATC code) and 30
therapeutic groups (three-digit ATC code) are included in
this list.

According to the ATC classification, group N - nervous
system (n = 72), group C - cardiovascular system (n = 29),
A - digestive system, insulins, antidiabetics and glucagon
(including insulins in sliding scale therapeutic scheme) (n =
28) were the anatomical groups with the highest number of
PIM.

2. Assessment of the applicability of the EU(7)-PIM list
to the Portuguese reality

Out of the 1,089 study participants, 83.7% were at least
on one active substance included in the final list of PIM and,
on average, each patient took 1.74 possible PIM (IQR 1 - 2).
It is worth mentioning that 43.9% of our group of patients
took at least one medicine included in the proton pump in-
hibitors (PPIs) group, 35.9% took at least one benzodiaze-
pine included in the PIM list and 14.4% were on alprazolam.
The 10 drugs that are possibly the most prevalent PIMs in
the study sample are shown in Fig. 1.

DISCUSSION

A list of explicit criteria, divided into three categories,
was obtained from the operationalisation of the EU(7)-PIM
list for the Portuguese reality: (i) active substances (seven-
digit ATC code) with 178 PIMs, (ii) drug classes (four or five-
digit ATC code) with five PIM and (iii) sliding scale insulin
therapy, identified as a PIM. This tool, published in Portu-
guese and adapted to the Portuguese market, was aimed at
health professionals and research studies, allowing for the

Revista Cientifica da Ordem dos Médicos 196 www.actamedicaportuguesa.com



TVNIDIRIO O9ILAV

dyd-xapuy/ouenjuoid/d-pawuejur ol dde//:sdpy e sjgelieny ‘[€0 A} 020z Ope}NSUOD] -aulluQ odlngdels) olenjuold "dINYV-NI

‘8%2-8€2:28:91.0Z ‘|ooewleyd ulD r g "Ajey ul Apnjs |01juoo—ased Ainfur JaAl| paonpul-6nip wouy eyep :sq|ySN Jayjo pue apiinsawiu o0} pajeioosse Ainful JaAll SNOLISS pUE S)Nde JO YsiYy ‘e }8 ‘g BJoJo|\ ‘O Iwejopog ‘v ouende) ‘O Jua ‘Y IHojuo) ‘| leuoq s
“Jwyyx Xapul/o-a3JNO ANIAd pawlejuI}BuBlXa//:SdRY (Wd [9AlU0dSIq “[€0 A8} 0Z0Z OPE)NSUOD] "0jUSWEDIPa|A Op SEJNSII8)0EIRD) SEP OWNSaY pawoju] ‘a3NHEVANI

‘8/9%:09€°810Z MG “Apn)s HOYOoD SpIMUOIEN :UOIJOSSSIP PUB WSAINSUE J}IO. JO YSII pue asn auojouinbolon|4 ‘H WOJiSUBAS ‘| Jewweybu| ‘g yeulaised .

Rodrigues DA, et al. Operationalisation for Portugal of the EU(7)-PIM list, Acta Med Port 2021 Mar;34(3):194-200

"aunuUeWaW ‘sio}iqiyul asels}sauljoyojhjeoe

:9SeasIp s, Jawlayz|y Joj Adessyjooewseyd ‘aoue|eq
JapISu09 ‘juswieal; [esibojooew.ieyd-uoN ‘pPapuUBWIWODa] JOU S| 8SN |edlul|D ysu-jyauaq Jood ‘Aoeoiyys uanoid oN olounuid Z0X990N
‘auopozel; {(p/bw G/°¢ s) auojoidoz
‘(p/Bw g s) wapid|oz :aAnepas/onoudAy ‘sainjoey} diy pue sjje} splebal se ‘sauidezelpozuaq ‘uoissaidap ‘Juswiiedwi
se pasn J| “(S|YSS) ajyoid onAjoixue yym 10 10910 8y} 0} 9|qndaosns aiow aie oym ‘sjusned 609 {(sisoyoAsd ‘suoneuron|iey
syuessaidapnue {(Aep/bw Gz 0 s) wejozioiq Al1ep|a ul Ajpianas alow 10 Ajjuanbaly a1ow Jnd20 ‘Aungenda ‘uoneybe ‘69 ‘|eoixopeled)
‘(Aep/Bw g0 s) sauidazeipozuaq Bunoe-uoys suonoeal [eoixopeled pue oujelyoAsd “sjuaned suonoeal oujelyoAsd ‘sawy uonoeal
JO sasop MmoJ ‘Juswieal; |esibojooew.eyd-uoN Aliaple ul papuswiwodal S| uoonpal 8soq  pabuojoud ‘einyoely diy yum ‘Bujey jo ysiy Jwejozexo|)  ZZVdSON
‘eaoyiouswsAp Arewnd
‘(auoydiowoipAy ‘auiydiousidng ‘@uopodAxo pue siuypeoslso njuied jo juswieal) onewojdwAs "SI9PIOSIp JOAI| |Ble}
‘aujydiow ‘auoxojeu “6°8) wnUIdP JO YSI JOMO| ‘uted 8jnoe Jo JusWiESI} BY} 0} SN S} JO UOIOL}SBI O ysu paseasoul ue o} syuanjed Buisodxa
B 9AJ0AUl sploidQ *(3}@8m suo uey} Ss9| 1o} J0 B papuawwooal si}| ‘abesop pue ainsodxa  ajiym ‘sq|ySN J2Uio yim pasedwod Ayojes
p/bw Gz X g ) uaxoideu :(¥oam auo uey} ssa| 10 awi} yum Buisealoul ‘Ajoixojojeday jo ysu |eunsajulosseb panosdwi 1o abejuenpe
10} 10 p/Bw QO X € s) usyosdnq ‘usydoulweaoy paseaJoul Apybiis e yym pajeloosse S| apiinsawiN onnadelay) oN "Anoixojoyeday Jo ysu ybiH L9PIINSBWIN  ZLXVLION
‘(suoydiowoipAy ‘auiydiousidng ‘@uopodAxo
‘auiydiow ‘euoxojeu "6°8) WNUIBP JO YSU JOMO|
e aAjoAul sploldQ *(3@em auo ueyy ssa| 1o} 1o ‘uonjesopad pue Buipas|q |eunsajulolseb
p/bw Gz X g ) uexoideu :(¥oam auo uey} ssa| |eje} Ajlenuajod Ajurew ‘sqySN Yim suoljoeal ‘uonjelopad Jo uopessoln ‘Buipasiq
10} 40 p/Bw QO X € ) usyosdnq ‘usydoulweaoy aslanpe Jo Aouanbauy Jaybiy e aney sjuaned Auep|g  jeunsajulonseb |eje; Ajjenusalod Jo ysu ybiy oe|0po13  809VIOW
‘uonebuojoid [eassjul 1O 03 paje|al
SauIoIpaW 0} 9ANISUSS alow aq Aew sjuaned ajewsa)
pue Ajap|3 ‘siiuipus} 0} suoid aiow aJe sjuaijed
Al1ep[3 "uopua] s9||1Iydy 8y} Buiajoaul Ajutew ‘ainydni
0} pes| Ajleuoiseado Aew ‘sauojouinb jo asn ay} yym ‘ainydnJ uopus} 1o SHUIPUS)
pajeloosse AjaJel s| yoiym ‘siuipus] "uonendod pue sajujod ap 8pes.Jo} Jo Sl 8sealoul
'S]S9) 9oue)sIsal Auapie ayy ul Auejnoied ‘sauojouinbolnyy Jo asn ayy ‘syuaned Aliap[e Ul SUOIIBIIUBOUOD WNISS
pue Ayjiqndaosns o} Buipiodoe ‘sonoigiue JayiQ  Y)IM UOI08SSIp pue wisAinaue d1Ooe. JO Sl pasealou| ybiy yum papusixa aq p|noo awi ayi-jleH geUIOBXOIINId LLVINLOP
(NNI) uoneaipaw
suol}elapisuod [eloads
auloipawy/Adeiay) anneulsyy Id Se uoisn|oul 10} UOSEdY ajerdoaddeur apod 91y

/uswisnipe asoq

Ajjenuajod maN

Id-(2)N3 8u} 0} pappe 8q 0} | MU Se PalISSE|O SBOUEISANS BANOY — Z 8|qeL

Revista Cientifica da Ordem dos Médicos 197 www.actamedicaportuguesa.com



>
2
|
®
o
o)
z
0]
4
>
2

Rodrigues DA, et al. Operationalisation for Portugal of the EU(7)-PIM list, Acta Med Port 2021 Mar;34(3):194-200

comparison with studies and populations from other Euro-
pean countries using the same criteria. It is worth mention-
ing that a high number (around 39.7%) of PIM on the opera-
tionalised list include drugs associated with effects on the
nervous system, most probably due to their anticholinergic
properties, leading to dizziness, difficulty in concentration,
loss of memory, confusion, cognitive function impairment,
delirium and balance disorders in the elderly.'326.27

Different market availabilities of active substances have
been found throughout the different European countries
and therefore different lists of MA can be found depend-
ing on the reality of each country. A recent study assessed
the availability of medicines included as PIM in the EU(7)-
PIM list and showed that the number of medicines with MA,
listed as PIM, is quite different in each country, ranging from
42.8% in Serbia to 71.4% in Spain.?® In a Belgian study,®
the authors showed that out of 275 active substances in-
cluded in the original list, only 157 were available on the
market. Within the seven drug classes, 21 active substanc-
es were available in the Belgian market. In the same study,
the authors reached the conclusion that the prevalence of
PIM was 72.8% according to the operationalised list. In
our study, we found that 83.7% of the participants took at
least one medicine included in the operationalised list for
the Portuguese reality. However, in some cases, no PIM
could have been described, as data on the period of admin-
istration of the drugs were not available. Although 43.9% of
the participants were taking PPIs, we could not conclude
that they were taking a PIM, as the period of administration
could be less than eight weeks. However, recent studies
have shown that PPIs are overused and that 25% to 70%
of prescriptions have no indication for use.® Indications for
use as chronic therapy include®': (i) gastro-oesophageal

Amiodarone 2.80%

Diclofenac 2.90%

Spironolactone 3|110%

Rivaroxaban 3.70%

Trimetazidine 3.90%

Bromazepam 4.30%

Diazepam 4.40%

Lorazepam

Alprazolam

PPI

0.00% 5.00% 10.00% 15.00% 20.00%

reflux disease (GERD) with esophagitis, (i) GERD without
esophagitis but with persistent symptoms, (iii) Barrett's oe-
sophagus; (iv) peptic ulcer with recurrent episodes and (v)
Zollinger-Ellison syndrome. A recent meta-analysis®* has
reached the conclusion that, although the use of PPIs has
short-term therapeutic benefits, their long-term use is as-
sociated with adverse events that can be potentially severe.
In the different studies included in this meta-analysis the
possible association between the use of PPIs and chronic
kidney disease, pneumonia, cancer, dementia, fracture,
anaemia, hypomagnesemia and cardiac disorders was re-
ported. Thus, in the elderly population, an increasing careful
monitoring of the prescription of PPIs and their use as a
chronic therapy is even more relevant, due to the increasing
risk of potentially serious adverse events.

The EU(7)-PIM list has been used as a tool to search
for PIMs in some European studies. In Finland, 73% of
elderly patients took at least one PIM.% In Northern Swe-
den, a study of medical records of elderly patients found
that 40.9% of patients were prescribed with at least one
PIM according to the EU(7)-PIM list.*” In Lithuania 57.2%
of PIMs were found and the authors found that only 45% of
medicines listed on the EU(7)-PIM list were available on the
market.®

In Portugal, there are no previous studies on the as-
sessment of the prevalence of PIM using the EU(7)-PIM list.
However, in a recent study using the Beers 2015 criteria, it
was found that 68.6% of the elderly included in the sample
were taking at least one PIM and that 46.1% were taking
more than two.® Other Portuguese studies found a 75.4%
prevalence of PIM in institutionalised elderly patients, ap-
plying the STOPP (Screening Tool of Older Person’s Pre-
scriptions) criteria®® and that in primary healthcare, using

143.90%

25.00% 30.00% 35.00%  40.00% 45.00% 50.00%

Figure 1 — Possible PIM that are more prevalent in our group of patients
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2012 Beers’ criteria, a 37% prevalence of PIM was found.**
A 27.7% and 38.5% prevalence rate was found in an older
study, carried out in community pharmacies, using 1997
and 2003 Beers’ criteria, respectively.®®

In PIM prevalence studies comparing results obtained
by using different tools, it has been found a higher number
of PIM with the application of the EU(7)-PIM list.3%42

The use of common criteria between countries, but with
the operationalisation for the reality of each country, allows
the development of a crucial tool that may help health-
care professionals in their clinical practice, ensuring an in-
creased safety and therapeutic efficacy. Furthermore, this
type of tool is also relevant in research studies, enabling
comparisons between countries. The table in the appendix
(see Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/13618/Apendice_01.
pdf), with the operationalisation of the EU(7)-PIM list, is a
tool available in Portuguese that may be used by all profes-
sionals and researchers for epidemiological studies in Por-
tugal.

The sample used to assess the applicability of the op-
erationalised list was an important limitation of this study,
due to the fact that it is a non-random sample from a spe-
cific region of Portugal, not allowing for the extrapolation of
the results to other regions. On the other hand, the available
data did not allow for the application of all criteria. However,
the assessment of the prevalence of PIM in Portugal was
not the main purpose of the study and rather to provide a
useful tool for its identification and to reach the conclusion
that it is an easy tool to be used in clinical practice and re-
search.

CONCLUSION

The exposure of the elderly population to PIM medi-
cines is a reality, showing a high consumption of medicines
mainly from the PPls and benzodiazepine groups. The use
of PIM identification tools, with information on therapeutic

REFERENCES

1. United Nations. Department of Economic and Social Affairs. Population
Division (2019). World Population Prospects 2019: Highlights (ST/ESA/
SER.A/423). Nova lorque: UN; 2019.

2. World Health Organization. Summery World Report on Ageing and
Health (WHO/FWC/ALC/15.01). Luxemburgo: WHO; 2015.

3. Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen
A, et al. Aging with multimorbidity: a systematic review of the literature.
Ageing Res Rev. 2011;10:430-9.

4. Divo MJ, Martinez CH, Mannino DM. Ageing and the epidemiology of
multimorbidity. Eur Respir J. 2014;44:1055-68.

5. Arokiasamy P, Uttamacharya U, Jain K, Biritwum RB, Yawson AE, Wu F,
et al. The impact of multimorbidity on adult physical and mental health in
low- and middle-income countries: what does the study on global ageing
and adult health (SAGE) reveal? BMC Med. 2015;13:178.

6. Morin L, Johnell K, Laroche ML, Fastbom J, Wastesson JW. The
epidemiology of polypharmacy in older adults: register-based
prospective cohort study. Clin Epidemiol. 2018,10:289-98.

7. Hosseini SR, Zabihi A, Jafarian Amiri SR, Bijani A. Polypharmacy
among the elderly. J Midlife Health. 2018;9:97-103.

8. Simdes PA, Santiago LM, Simdes JA. Prevalence of potentially
inappropriate medication in the older adult population within primary
care in Portugal: a nationwide cross-sectional study. Patient Prefer

alternatives during clinical practice will certainly become
relevant in the prescription decision and could contribute to
discourage the prescription of some of these drugs, accord-
ing to the guidelines of the Directorate-General for Health.
This study was based on a comprehensive analysis of
the MAs of all medicines ranked as PIM by the EU(7)-PIM
list, in order to best match the operationalisation adapted to
the national reality and is therefore a useful tool for health
professionals. The integration of this list, adapted to the
Portuguese reality, into clinical decision support systems
will be an important tool to support prescribing decisions in
the elderly population and to improve healthcare safety.

HUMAN AND ANIMAL PROTECTION

The authors declare that this project complied with the
regulations that were established by the Ethics and Clinical
Research Committee, according to the 2013 update of the
Helsinki Declaration of the World Medical Association.

DATA CONFIDENTIALITY
The authors declare that they have followed the proto-
cols of their work centre on the publication of patient data.

CONFLICTS OF INTEREST
The authors declare that there were no conflicts of inter-
est in writing this manuscript.

FINANCIAL SUPPORT

This study was supported by the APIMedOlder [PTDC/
MED-FAR/31598/2017] project, through the COMPETE
2020 — Programa Operacional Competitividade e Interna-
cionalizagdo (POCI-01-0145-FEDER-031598) in its FED-
ER component, in addition to national funds through the
FCT/MCTES and by the MedElderly project [SAICT-POL
/ 23585/2016], cofinanced by the FCT / MCTES, Portugal
2020, Centro 2020 and FEDER.

Adherence. 2019;13:1569-76.

9. Opondo D, Eslami S, Visscher S, de Rooij SE, Verheij R, Korevaar
JC, et al. Inappropriateness of medication prescriptions to elderly
patients in the primary care setting: a systematic review. PLoS One.
2012;7:43617.

10. Hedna K, Hakkarainen KM, Gyllensten H, Jonsson AK, Petzold M, Hagg
S. Potentially inappropriate prescribing and adverse drug reactions in the
elderly: a population-based study. Eur J Clin Pharmacol. 2015;71:1525—
33.

11. Belfrage B, Koldestam A, Sj6berg C, Wallerstedt SM. Number of drugs
in the medication list as an indicator of prescribing quality: a validation
study of polypharmacy indicators in older hip fracture patients. Eur J Clin
Pharmacol. 2015;71:363-8.

12. Wastesson JW, Morin L, Tan EC, Johnell K. An update on the clinical
consequences of polyarmacy in older adults: a narrative review. Expert
Opin Drug Saf. 2018;17:1185-96.

13. Corsonello A, Pedone C, Incalzi RA. Age-related pharmacokinetic and
pharmacodynamic changes and related risk of adverse drug reactions.
Curr Med Chem. 2010;17:571-84.

14. Waring RH, Harris RM, Mitchell SC. Drug metabolism in the elderly: a
multifactorial problem? Maturitas. 2017;100:27-32.

15. Koren G, Nordon G, Radinsky K, Shalev V. Clinical pharmacology of old

Revista Cientifica da Ordem dos Médicos 199 www.actamedicaportuguesa.com

-
<
=
o)
14
o
o
o
=
14
<




b
A
d
[}
o
e}
2
e
=
>
r

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Rodrigues DA, et al. Operationalisation for Portugal of the EU(7)-PIM list, Acta Med Port 2021 Mar;34(3):194-200

age. Expert Rev Clin Pharmacol. 2019;12:749-55.

Thirmann PA. Pharmacodynamics and pharmacokinetics in older
adults. Curr Opin Anaesthesiol. 2020;33:109-13.

Naveiro-Rilo JC, Diez-Juarez D, Flores-Zurutuza ML, Javierre Pérez
P, Alberte Pérez C, Molina Mazo R. La calidad de vida en ancianos
polimedicados con multimorbilidad. Rev Esp Geriatr Gerontol.
2014;49:158-64.

Davies LE, Spiers G, Kingston A, Todd A, Adamson J, Hanratty B.
Adverse outcomes of polypharmacy in older people: systematic review
of reviews. J Am Med Dir Assoc. 2019;21:e15385.

Renom-Guiteras A, Meyer G, Thirmann PA. The EU(7)-PIM list: a list
of potentially inappropriate medications for older people consented
by experts from seven European countries. Eur J Clin Pharmacol.
2015;71:861-75.

Motter FR, Fritzen JS, Hilmer SN, Paniz EV, Paniz VM. Potentially
inappropriate medication in the elderly: a systematic review of validated
explicit criteria. Eur J Clin Pharmacol. 2018;74:679-700.

Aguiar JP, Brito AM, Martins AP, Leufkens HG, da Costa FA. Potentially
inappropriate medications with risk of cardiovascular adverse events in
the elderly: a systematic. J Clin Pharm Ther. 2019;44:349-60.

Soares MA, Fernandez-Llimés F, Langa C, Cabrita J, Morais JA.
Operacionalizagdo para Portugal: critérios de Beers de medicamentos
inapropriados nos doentes idosos. Acta Med Port. 2008;21:441-52.
American Geriatrics Society Beers Criteria® Update Expert Panel.
Updated AGS Beers Criteria® for potentially inappropriate medication
use in older adults. J Am Geriatr Soc. 2019;67:674-94.

INFARMED - Autoridade Nacional do Medicamento e Produtos de
Saude IP. Infomed - Base de dados de medicamentos. [consultado 2019
maio 20 a 24 e 2020 jan 31]. Disponivel em: http://app7.infarmed.pt/
infomed/.

Gomes D, Placido Al, M6 R, Simdes JL, Amaral O, Fernandes |, et al.
Daily medication management and adherence in the polymedicated
elderly: a cross-sectional study in Portugal. Int J Environ Res Public
Health. 2020;17:pii: E200.

Heser K, Luck T, Réhr S, Wiese B, Kaduszkiewicz H, Oey A, et al.
Potentially inappropriate medication: association between the use of
antidepressant drugs and the subsequent risk for dementia. J Affect
Disord. 2018;226:28-35.

Cross AJ, George J, Woodward MC, Ames D, Brodaty H, Wolfe R, et
al. Inappropriate medication, anticholinergic burden, and mortality in
people attending memory clinics. J Alzheimers Dis. 2017;60:349-58.
Fialova D, Brki¢ J, Laffon B, Reissigova J, Gre§akova S, Dogan S, et al.
Applicability of EU(7)-PIM criteria in cross-national studies in European
countries. Ther Adv Drug Saf. 2019;10:1-22.

Wauters M, Elseviers M, Azermai M, Vander Stichele R. Availability and
actual use in the Belgian market of potentially inappropriate medications
(PIMs) from the EU(7)-PIM list. Eur J Clin Pharmacol. 2016;72:243-5.
Jaynes M, Kumar AB. The risks of long-term use of proton pump

31.

32.

33.

34.

35.

36.

37.

38.

39.

41.

42.

inhibitors: a critical review. Ther Adv Drug Saf. 2018;10:1-13.
Diregdo-Geral da Satde. Norma DGS: Supresséo Acida: Utilizagéo dos
Inibidores da Bomba de Protdes e das suas Alternativas Terapéuticas.
Lisboa: DGS; 2011.

Islam MM, Poly TN, Walther BA, Dubeyd NK, Ningrum DN, Shabbir SA,
et al. Adverse outcomes of long-term use of proton pump inhibitors:
a systematic review and meta-analysis. Eur J Gastroenterol Hepatol.
2018;30:1395-405.

da Costa FA, Periquito C, Carneiro MC, Oliveira P, Fernandes Al,
Cavaco-Silva P. Potentially inappropriate medications in a sample of
Portuguese nursing home residents: Does the choice of screening tools
matter? Int J Clin Pharm 2016;38:1103-11.

Eiras A, Teixeira MA, Gonzalez-Montalvo JI, Castell MV, Queipo R,
Otero A. Consumo de medicamentos en mayores de 65 afios en Oporto
(Portugal) y riesgo de prescripcién de medicamentos potencialmente
inapropiados. Aten Primaria. 2016;48:110-20.

De Oliveira Martins S, Soares MA, Foppe Van Mil JW, Cabrita J.
Inappropriate drug use by Portuguese elderly outpatients - effect of the
Beers criteria update. Pharm World Sci. 2006;28:296-301.

Bobrova V, Heindmaki J, Honkanen O, Desselle S, Airaksinen M,
Volmer D. Older adults using multi-dose dispensing exposed to
risks of potentially inappropriate medications. Res Soc Adm Pharm.
2018;9:1102-6.

Soénnerstam E, Sjolander M, Gustafsson M. An evaluation of the
prevalence of potentially inappropriate medications in older people with
cognitive impairment living in Northern Sweden using the EU(7)-PIM list.
Eur J Clin Pharmacol. 2017;73:735-42.

Grina D, Briedis V. The use of potentially inappropriate medications
among the Lithuanian elderly according to Beers and EU(7)-PIM list — a
nationwide cross-sectional study on reimbursement claims data. J Clin
Pharm Ther. 2017;42:195-200.

Muhlack DC, Hoppe LK, Stock C, Haefeli WE, Brenner H, Schéttker B.
The associations of geriatric syndromes and other patient characteristics
with the current and future use of potentially inappropriate medications
in a large cohort study. Eur J Clin Pharmacol. 2018;74:1633-44.

. Almeida TA, Reis EA, Pinto IV, Ceccato MD, Silveira MR, Lima MG.

Factors associated with the use of potentially inappropriate medications
by older adults in primary health care: an analysis comparing AGS
Beers, EU(7)-PIM List, and Brazilian Consensus PIM criteria. Res Soc
Adm Pharm. 2019;15:370-7.

Stojanovi¢ M, Vukovi¢ M, Jovanovi¢ M, Dimitrijevic S, Radenkovi¢
M. Potentially inappropriate medications in nursing home
residents: a comparison of two approaches. Eval Health Prof.
2020;163278719900653.

Muhlack DC, Hoppe LK, Saum KU, Haefeli We, Brenner H, Schottker
B. Investigation of a possible association of potentially inappropriate
medication for older adults and frailty in a prospective cohort study from
Germany. Age Ageing. 2019;49:20-5.

Revista Cientifica da Ordem dos Médicos 200 www.actamedicaportuguesa.com



