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Abstract

Objective: to analyze the impact of Pharmacy Intervention (Pl),
within the healthcare team who manages elderly multi-pa-
thological patients, regarding the evolution of Drug Related
Problems (DRPs) and Negative Outcomes Associated with Me-
dication (NOMs). To estimate the prevalence of DRPs, NOMs,
and Potentially Inappropriate Prescriptions (PIPs), and the drugs
involved, considering the characteristics of their healthcare lo-
cation.

Method: multicenter, prospective study, on >65-year-old
patients with multiple pathologies, either institutionalized
or hospitalized. The Pharmacist reviewed the chronic
medication of the patient in order to detect DRPs and
NOMs, and issued recommendations to the physician
responsible for the patient, and this intervention was
subsequently evaluated. DRPs and NOMs were classi-
fied according to the Third Consensus of Granada. The
STOPP/START Criteria were used for PIP detection. The
primary variables were: number of Pls conducted and
accepted by the physician.

Outcomes: 338 patients were included, and 326 (96.4%)
presented some DRP. 1089 DRPs were detected, with 983 PIs
suggested for their solution, and 651 (69.9%) of these were
accepted. Pls solved 58.9% of DRPs, and an association was
found between Pl and the solution for the DRP (p<0.001). Pls
were more accepted in institutionalized than in hospitalized
patients (p=0.002), by physicians with a higher specialization
(p<0.001) and when they involved quantitative safety NOMs
(p=0.042). The STOPP/START Criteria detected 65% of PIPs,
and more PIPs not associated with these criteria were found in
institutionalized than in hospitalized patients (p<0.001).
Conclusions: pharmacy Intervention within the multidiscipli-
nary team can solve in a significant way both DRPs and NOMs
in elderly multi-pathological patients, and thus help to improve
the quality of their pharmacological therapy. This is the first

* Autor para correspondencia.

Impacto de la Intervencién Farmacéutica en el
tratamiento del paciente mayor pluripatolégico

Resumen:

Objetivo: analizar el impacto de la Intervencién Farmacéuti-
ca (IF), dentro del equipo asistencial que atiende al paciente
mayor pluripatolégico, en la evoluciéon de los Problemas Rela-
cionados con la Medicacién (PRM) y los Resultados Negativos
asociados con la Medicacién (RNM). Estimar la prevalencia de
PRM, RMN vy Prescripciones Potencialmente Inadecuadas (PPI),
y farmacos implicados, considerando las caracteristicas de su
ubicacion asistencial.

Meétodo: estudio multicéntrico, prospectivo, de intervencion,
en pacientes mayores de 65 anos pluripatoldgicos, institucio-
nalizados u hospitalizados. El farmacéutico revisé la medica-
cion cronica del paciente para detectar PRM y RNM y emitio
recomendaciones al médico responsable del paciente, valoran-
do posteriormente el efecto de dicha intervencion. Los PRM y
los RNM se clasificaron seguin el Tercer Consenso de Granada.
Para la deteccion de PPI se utilizaron los Criterios STOPP/START.
Las variables principales fueron: nimero IF realizadas y acepta-
das por el médico.

Resultados: se incluyeron 338 pacientes, presentando 326
(96,4%) algln PRM. Se detectaron 1.089 PRM, proponiéndo-
se para su resolucion 933 IF y aceptandose 651(69,9%). Las
IF resolvieron 58,9% de los PRM, encontrandose asociacion
entre la IF y la resoluciéon del PRM (p<0.001). Las IF fueron
mas aceptadas en pacientes institucionalizados que en hospi-
talizados (p=0,002), por médicos con mayor especializacion
(p<0,001) y cuando implicaban RNM de seguridad cuantitati-
va (p=0,042). Los criterios STOPP/START detectaron el 65% de
las PPI, encontrandose mas PPI no relacionadas con estos cri-
terios en institucionalizados que en hospitalizados (p<0,001).
Conclusiones: la IF en el equipo interdisciplinar logra resolver
de forma significativa los PRM y RNM en el paciente mayor
pluripatolégico, contribuyendo a mejorar la calidad de su far-
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multicenter clinical trial with these characteristics that has been
conducted in Spain.
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Introduction

The inappropriate prescription of medications in el-
derly patients with chronic conditions is a very prevalent
situation, which is associated with a higher risk of adver-
se events, morbi-mortality, and an increase in healthcare
use’.

The situation gets even worse when the chronic pa-
tient is also multi-pathological, defined as the co-exis-
tence of two or more chronic diseases lasting one year
or more, and requiring continuous medical care and/or
restricting their daily activities, and presenting a higher
tendency towards disability and death, with the subse-
quent higher use of resources?.

Drug Related Problems (DRPs) are the cause for 6 to
30% of admissions to hospital in elderly patients?, but
are also generated during hospitalization (from 2 to
50%), primarily due to the prescription of unnecessary
or contraindicated drugs, overdosing, or excessive dura-
tion of treatments*>.

Therefore, treatment for these chronic patients should
be periodically reviewed in depth, in order to adapt it to
their prognosis, the evolution of their clinical situation,
and their functional, cognitive, social and spiritual situa-
tion, with the objective to improve their quality of life, to
reduce poly-pharmacy, to optimize treatment outcomes
in patients, and, thus to achieve a rational use of medi-
cations®”’.

A prescription is considered potentially inappropriate
(PIP) when the risk of suffering adverse effects is superior
to its clinical benefit, particularly when there is evidence
of therapeutic alternative options that are safer and/or
more effective. PIPs also include the use of drugs with
higher frequency or duration than indicated, the use of
drugs with a high risk of interactions, and use of du-
plicate drugs or drugs within the same class, as well as
the lack of use of beneficial drugs, which are clinically
indicated, but often not prescribed to elderly patients for
different reasons®®.

PIP adequacy can be assessed through explicit and
implicit methods. Among the explicit methods, we can
highlight Beers' Criteria, and the STOPP-START Criteria.
The MAI index is one of the main implicit methods, and
ACOQVE is a mix of explicit-implicit methods. The STO-
PP-START Criteria'® originated in Ireland on 2008, and
have been endorsed by the European Union Geriatric

macoterapia. Es el primer estudio multicéntrico de estas carac-
teristicas realizado en Espafa.
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Atencién farmacéutica; Problemas Relacionados con la
medicacion (PRM); Resultados Negativos asociados a la
medicacion (RNM); Intervencién farmacéutica; Pluripatologia;
Prescripcion inadecuada; Personas mayores
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Medicine Society. The STOPP Criteria present a higher
association between PIPs detected and the development
of ARDs (Adverse Reactions to Drugs)'". In this sense,
Gallagher et al found that the STOPP criteria identified a
significantly higher proportion of patients who required
hospitalization as a result of a DRP associated with a PIP
(11.5%) vs. Beers' Criteria (6%)'2.

The objective of Pharmaceutical Care for the elder-
ly patient is not always to achieve “a cure”, but it also
includes aspects as important as preventing dependen-
cy or encouraging self-sufficiency, thus improving their
quality of life'>. Different studies have confirmed that the
incorporation of the Pharmacist to the healthcare team
responsible for managing elderly patients will translate
into a reduction in Negative Outcomes Associated with
Medication (NOMs)'3'4. Moreover, the highest benefits
were achieved when the pharmacist worked in the set-
ting of a multidisciplinary team, either at hospital outpa-
tient level or in socio-sanitary centres'. Pharmaceutical
Care can also be very beneficial for multi-pathological
patients, because they present a higher risk of suffering
an inadequate pharmacological treatment due to con-
tinuous healthcare transitions and the large number of
drugs they must take’®.

Therefore, the objective of this study has been to
analyze the impact of Pharmacist Intervention within the
healthcare team managing elderly patients with multiple
pathologies who are hospitalized and/or institutionali-
zed, in terms of DRP and NOM evolution.

The secondary objectives have been: to estimate the
prevalence of DRPs, NOMs and PIPs in multi-pathological
patients, to determine the drugs more frequently invol-
ved in overall DRPs, NOMs and PIPs, and in terms of the
characteristics of the healthcare setting (hospital or so-
cial healthcare centre), and to compare the level of DRPs,
NOMs and PIPs in multi-pathological patients, in terms
of the characteristics of their healthcare setting.

Methodology

A multicenter, prospective, intervention clinical trial,
with patients >65-year-old with multiple pathologies,
institutionalized or hospitalized in the centres involved
in the study. Patients were considered multi-pathological
when they presented chronic conditions as defined in
two or more clinical categories within the classification
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adopted in the second edition of the Integrated Health-
care Process (PAl) for multi-pathological patient care'”.

The study was conducted under the direction of a
Work Team at a national level, and involved Hospital
Pharmacy Units with pharmacy specialists who managed
elderly multi-pathological patients hospitalized in hospi-
tals for acute or chronic patients, or institutionalized in
social care centres (SCCs).

The exclusion criteria were: patients >65-year-old
with no information about their chronic pharmacologi-
cal treatment before admission to the hospital or centre,
re-admissions during the period of the study, patients
for whom the Pharmacist had been involved previously
in any aspect of their pharmacological therapy, and pa-
tients on palliative care.

The sample size was estimated assuming a reduction
in the DRP rate from 35% to 20%, an 80% power, and
a 5% significance level. Therefore, the total number of
patients needed was 308; but assuming a 10% rate of
losses, the sample size was increased to 336 patients.
Previously to this study, a pilot study was conducted in
order to validate the proposed methodology and its fea-
sibility in each centre.

At hospital, the selection of subjects was conducted
through consecutive sampling based on the list of daily
admissions. In SCCs, patients were incorporated conse-
cutively according to their admission.

Within the first 24-48 hours after admission, the
Pharmacist obtained from each patient the list of chronic
medication and other required variables; to this aim, he/
she reviewed all documents available according to each
centre (clinical record, admission report, primary care or
residence report, medication list or bag supplied by the
patient, etc.). Whenever necessary, the patient and/or
their carer were interviewed.

After this, the chronic treatment for each patient
was thoroughly evaluated, with the objective of de-
tecting DRPs and NOMs, and conducting any relevant
Pharmacist Intervention (Pl). This Pl involved issuing a
recommendation to the medical team responsible for
the patient, based on the best clinical judgment by the
Pharmacist, assisted by the recommendations provi-
ded by the CheckTheMeds® program, with information
about any DRP and NOM detected, and the actions to
be conducted in order to solve them. Subsequently (at
discharge in the case of hospitals, and when treatment
had been reviewed by the medical team in the case of
institutionalized patients), the Pharmacist assessed the
effect of said PIs on the number of DRPs solved, as well
as the level of acceptance by the physician.

DRPs and NOMs were classified according to the Third
Consensus of Granada'®, identifying problems in terms
of safety, necessity, and effectiveness associated with
said prescriptions. All PIPs detected were classified wi-
thin a DRP type. The STOPP/START Criteria were used as
a tool for PIP detection.

The primary variables were: the number of Pls con-
ducted, and the number of Pls accepted by the medical
team.

The secondary (independent) variables collected
were: demographical (age, gender), type of centre, spe-
cialty of the physician responsible for the patient, clinical
variables, Charlson Index'® within the first 24-48 hours,
multi-pathological classification'”, number of molecules
(chronic patient treatment) and description of the mole-
cule, number of Pls, and number and types of DRPs and
NOMs.

The following DRPs were considered:

— Interaction.

— Contraindication.

— Non-adequate dose.

— Non-adequate dosing regimen.

— Non-adequate duration.

— Non-indicated medication.

— Insufficiently treated diagnosis/symptom.
— Duplication.

— No treatment compliance.

— Non-effective medication.

— Medication with low therapeutic utility.
— Other health problems affecting treatment.
— Prescription errors.

- Likelihood of adverse effects.

The NOMs considered were the following:
— Necessity (N):
o Effect of a non-indicated medication (N1).
e Necessary medication not prescribed (N2).
— Safety (S).
¢ Quantitative safety (QS).
¢ Non-quantitative safety (NQS).
— Effectiveness (E).
e Quantitative effectiveness (QE).
¢ Non-quantitative effectiveness (NQE).

All data were entered into an electronic data collec-
tion system designed for this study.

Statistical Analysis

A descriptive analysis was conducted of the demogra-
phic variables and data collected from the participants.
Qualitative variables were expressed through propor-
tion, and quantitative variables through mean or me-
dian value. Their fit to normal distribution was evaluated
through the Kolmogorov-Smirnov or Shapiro-Wilk Test,
according to their size.

A bivariate analysis was conducted between insti-
tutionalized patients and hospitalized patients. Either
Chi-Square Test or Fisher's Exact Test was used for qua-
litative variables, according to the frequencies observed.
The non-parametric Mann-Whitney U Test was used for
non-parametric variables, because no variables in the
institutionalized patient arm fitted a normal distribution.
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In order to evaluate the acceptance of the interven-
tions independently of any influence by potential factors
of confusion, a backward stepwise binary logistic regres-
sion was conducted, adjusted by plausibility. The crite-
rion for model entry and exit into the model was 0.05
and 0.10, respectively. Goodness of fit was assessed ac-
cording to the Hosmer-Lemeshow Test, and OR was ex-
pressed with its relevant 95% Confidence Interval. The
bilateral significance of statistical tests was evaluated for
a level below 5%. The entire analysis was conducted
with the IBM SPSS Statistics v19.0 statistical software.

Previously to conducting the study, and according to
the protocol submitted to the Hospital Committee for
Research and Clinical Trials (CRCT), patients were ade-
quately informed, both orally and in writing, and in-
formed consent was obtained in case they accepted to
participate.

Data treatment was conducted according to the Or-
ganic Law 15/1999, dated December, 13th, on Personal
Data Protection.

Outcomes

There were 26 centres participating in the study: 18
hospitals and 8 SCCs. Out of an initial selection of 386
patients, 338 patients were included in the study: 287
hospitalized patients and 51 institutionalized patients.
The list of participants in the study appears in Annex 1.

The basal characteristics of patients included in the
study are shown in table 1: 54.4% (n=184) were wo-
men, with a median age of 84.6 years'.

Regarding the defining categories of multiple patho-
logies, the overall number of patients and distribution
according to their setting is collected in table 2. The mul-
ti-pathology profile was different between hospitalized
and institutionalized patients, with neurological diseases
and chronic osteoarticular disease more frequent in the
latter.

90.6% of hospitalized patients were managed by
specialist physicians, with a more specific training in

Table 1. Characteristics of Patients

multi-pathological patients (Geriatrics, Internal Medici-
ne) vs. 13.7% of institutionalized patients (p<0.001)
(Table 3).

From 338 patients studied, 326 (96.4%) presented
some type of DRP, but no significant differences were
found between hospitalized and institutionalized pa-
tients (95.1 and 100%, respectively).

For the solution of those 1,089 DRPs detected, 933
Pls in total were proposed, and 651 (69.9%) of these
were accepted by the medical team. Out of these, 641
facilitated the solution of the DRP, while 2 were not able
to solve the DRP, or solved it but with consequences, and
there was an unknown outcome in the rest; and there-
fore, Pls achieved the solution in 58.9% of DRPs, and an
association was found between the Pl and the DRP so-
lution (p<0.001). More interventions were conducted in
SCCs than in hospitals (93.8% and 84.3% respectively;
p=0.005); and the acceptance of intervention was also
higher (77% and 68.4% p=0.037).

Distribution by type of DRP is collected in table 4.
Hospitalized patients presented more DRPs in terms of
diagnosis and/or undertreated symptoms, and less DRPs
regarding prescription errors and non-indicated medica-
tion vs. institutionalized patients (p<0.001).

Those drugs with higher involvement in DRPs appear
in table 5; the most frequent in the hospital setting were
those for cardiovascular treatment, and the most fre-
quent in SCCs were psychotropic drugs.

Regarding NOMs, the most frequent were for Safety
(50.5%), followed by Necessity (43.9%), and there were
statistically significant differences between hospitalized
and institutionalized patients (Table 6).

The STOPP/START Criteria allowed the detection of
65% of all PIPs, and there were more PIPs not associated
with these criteria in SCCs than in hospitals, p<0.001
(Table 7).

Among those STOPP Criteria more frequently found
(Table 8), the main ones were those associated with
the cardiovascular system, class duplication, and those
associated with the Central Nervous System and psy-

o Total Hospitalized Institutionalized
Characteristics p
N=338 N=287 (84.9%) N=51 (15.1%)

Gender

Female 184 (54.4%) 153 (53.3%) 31 (60.8%) S

Male 154 (45.6%) 134 (47.6%) 20 (39.2%)
Age: median, (IQR) 84.6 (10) 85 (19) 84 (10) 0.991
Age-adjusted Charlson: median, (IQR) 7 (3) 7 (3) 7 (8) 0.568
Number of chronic conditions: median, (IQR) 3 (1 3(1) 3(1) 0.270
Number of medications: median, (IQR) 94 9 (4) 9 (5) 0.808
Number of DRPs: median, (IQR) 3(2 3(2) 3(2) 0.863

IQR: Interquartile Range.
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Table 3. Type of Physician

. Total Hospitalized Institutionalized
Type of Physician
N % N % N %
Geriatrician 150 44.4 143 49.8 7 13.7
Internal Medicine Specialist 117 34.6 117 40.8 0 0
Primary Care Physician 6 1.8 1 0.3 5 9.8
General Practitioner 33 9.8 1 0.3 32 62.7
Other Specialists 32 9.4 25 8.8 7 13.8
TOTAL 338 100% 287 100% 51 100%
Table 4. Types of DRP
Total Hospitalized Institutionalized
DRP p
N % N % N %
Contraindication 55 5.10 53 5.70 2 1.20 0.011
Insufficiently treated diagnosis / symptom 410 37.50 385 41.50 25 15.40 p<0.001
Non-adequate dose 138 12.60 113 12.20 25 15.40 0.569
Duplication 51 4.70 45 4.90 3.70 0.522
Non-adequate duration 19 1.70 14 1.50 5 3.10 0.186
Prescription errors 6 0.60 0 0.00 6 3.70 p<0.001
Interaction 77 7.10 58 6.30 19 11.70 0.013
Medication with low therapeutic utility 3 0.30 3 0.30 0 0.00 0.999
?h‘;’:;ergf‘f;'c"jtmf;"at'°"' or with low 10 0.90 7 0.80 3 190  0.178
Non-indicated medication 77 7.10 51 5.50 26 16.10 p<0.001
Other health problems affecting treatment 16 1.50 11 1.20 3.10 0.077
Non-adequate dosing regimen 26 2.40 23 2.50 1.90 0.785
Likelihood of adverse effects 201 18.50 164 17.60 37 22.80 0.129
TOTAL 1089 100.00 927 100.00 162 100.00

Chi-Square Test or Fisher's Exact Test used according to the conditions of application.

Table 5. Drugs more frequently involved in DRPs

Institutionalized

Drug Total (%) Hospitalized (%) (%)
Antiaggregants (ASA, clopidogrel) 10.3 10.9 7.1
Statins (Atorvastatin, simvastatin) 8.7 9.8 2.6
ACE Inhibitors (Enalapril, Ramipril) 6.7 7.4 2.6
PPIs (Omeprazol, Pantoprazol) 5.7 4 10.9
Diuretics (furosemide, spironolactone) 3.9 4.3 1.9
Betablockers (carvedilol, bisoprolol) 3.4 3.8 -
Metformin 3.3 3.6 -
Acenocoumarol 2.9 3.1 1.9
Calcium /cholecalciferol 2.4 2.5 1.9
Benzodiazepines (Lorazepam, alprazolam) 1.4 1.2 45
Risperidone, haloperidol, clomethiazole) 1.3 1.2 4.5
Antidepressants (clomipramine, trazodone, escitalopram) - 7.1

ASA: acetylsalicylic acid; ACE inhibitors: Angiotensin Converting Enzyme Inhibitors; PPIs: Proton Pump Inhibitors.
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Table 6. Types of NOM

Total Hospitalized Institutionalized
NOM p
N % N % N %
([\g‘zfceecstsIc?]Z ; rl:lt?n,\-/ilndicated medication) 116 (e 83 it 33 AL <0.001
?‘Negfesss'gyr yzrgg\iﬂation not prescribed) 362 33.2% 343 37.0% 19 11.70%  <0.001
Quantitative Efficacy NOM 34 3.1% 26 2.8% 8 4.90% 0.150
Non-quantitative Efficacy NOM 27 2.5% 23 2.5% 4 2.50% 0.999
Quantitative Safety NOM 234 21.5% 167 18.0% 67 41.40% <0.001
Non-quantitative Safety NOM 316 29.0% 285 30.7% 31 19.10% 0.003
TOTAL 1089 100% 927 100% 162 100%
Chi-Square Test or Fisher's Exact Test used according to the conditions of application.
Table 7. Types of PIP
Total Hospitalized Institutionalized
PIP N % N % N % P
START 392 36.0% 369 39.8% 23 14.2% <0,001
STOPP 316 29.0% 287 31.0% 29 17.9% 0,001
Non applicable 381 35.0% 271 29.2% 110 67.9% <0,001
TOTAL 1089 100% 927 100% 162 100%
Chi-Square Test.
Table 8. Types of STOPP PIP
Total Hospitalized Institutionalized
Type p
N % N % N %
A. Cardiovascular System 97 30.7% 87 30.3% 10 34.5% 0.645
B. CNS and Psychotropic Drugs 44 13.9% 34 11.8% 10 34.5% 0.003
C. Gl System 29 9.2% 27 9.4% 2 6.9% 0.999
D. Respiratory System 1 0.3% 1 0.3% 0 0% 0.999
E. Musculoskeletal System 37 11.7% 37 12.9% 0 0% 0.034
F. Urogenital System 8 2.5% 8 2.8% 0 0% 0.999
G. Endocrinology System 28 8.9% 28 9.8% 0 0% 0.091
o, 0 32 10 3% 0 0w oay
I. Analgesics 13 4.1% 12 4.2% 1 3.4% 0.999
J. Duplicated medication class 49 15.5% 43 15.0% 6 20.7% 0.421
TOTAL 316 100% 287 100% 29 100%

Chi-Square Test or Fisher’s Exact Test used according to the conditions of application.

chotropic drugs. The most prevalent were: the use of
acetylsalicylic acid at doses over 150mg, loop diuretics
as first line treatment for hypertension, prolonged use
of benzodiazepines with long half-life and neuroleptic
drugs as hypnotic drugs, antimuscarinic drugs with pros-
tatism, PPIs at treatment doses for over eight weeks, and

non-steroid anti-inflammatory drugs (NSAIDs) with mo-
derate-severe hypertension.

Regarding START Criteria (Table 9), once again tho-
se associated with the cardiovascular group were the
most frequent, followed by those in the endocrinology
system. The most relevant would be: indication to ini-
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Table 9. Types of START PIP

Total Hospitalized Institutionalized
Type p
N % N % N %

A. Cardiovascular System 171 43.6% 161 43.6% 10 43.5% 0.989
B. Respiratory System 36 9.2% 35 9.5% 1 4.33% 0.710
C. Central Nervous System 7 1.8% 1.9% 0 0% 0.999
D. Gl System 6 1.5% 5 1.4% 1 4.33% 0.306
E. Musculoskeletal System 28 7.1% 27 7.3% 1 4.33% 0.999
F. Endocrinology System 144 36.8% 134 36.3% 10 43.5% 0.489
TOTAL 392 100% 369 100% 23 100%

Chi-Square Test or Fisher's Exact Test used according to the conditions of application.

tiate treatment with an ACE inhibitor in chronic cardiac
failure, with statins in patients with cardiovascular risk
factors and/or diabetes mellitus, or with platelet antiag-
gregants in diabetic patients with risk factors.

The logistic regression factor showed that Pl accep-
tance was significantly influenced by type of centre, phy-
sician specialty, and the type of NOM associated with the
problem causing the intervention. Therefore, Pls were
more accepted in SCCs than in hospitals (p=0.002), by
physicians with a higher degree of academic specializa-
tion in elderly patients (p<0.001), and when they invol-
ved quantitative safety NOMs (p=0.042).

Discussion

Elderly multi-pathological patients are characterized
by their clinical complexity and a higher need to use the-
rapeutic resources. Besides multiple morbidity, other as-
pects must be taken into account in their approach, such
as the presence of disabilities (functional, psychological,
cognitive), the existence of geriatric syndromes, their so-
cial situation and their values or beliefs, which leads to
pharmacological treatment becoming very complex®.

This reality can be assessed in the present study: the
median number of chronic medications per patient has
been 9, and 96.4 of patients presented some DRP, with
a prevalence of 3.3 DRP/patient. Even though there is a
great variability within bibliography?, our data are simi-
lar to those found by other authors in chronic patients,
and with outcomes ranging between 3.5 to 3.7 DRP/
patient (98.6%) in the institutionalized population?22324
and 2.1 to 2.9 DRP/patient (81%) in hospitalized pa-
tients?>:26.27,

Pharmacist Intervention integrated in the multidiscipli-
nary team managing elderly multi-pathological patients
has achieved a significant 59.7% reduction in DRPs and
NOMs associated with medication, equal to what other
authors have published '3>2427 Pharmacist involvement
in patient’s pharmacological therapy is perceived as an
effective method to improve their care. The best results
are obtained when the clinical pharmacist reviews phar-

macological therapy actively, in a structured way, and
within the context of a multidisciplinary approach'>2228,
This sum of efforts is essential in the case of elderly and
poly-medicated patients, who will typically present com-
plex treatment regimens, multiple comorbidities, and
other factors of risk of medication-associated morbidity
related with patients, their setting, and the health sys-
tem?®.

The impact of Pl has been of 69.9%, measured as
the degree of acceptance of these interventions by the
healthcare system; and the solution for DRPs and NOMs
was achieved in 98.5% of them, which indicates a high
effectiveness of the intervention. Other studies have
achieved similar acceptance rates in institutionalization
centres, 66% and 77 %?222°, or more dispersed, between
50% and 90%, in elderly hospitalized patients'?’, or
60% in multipathological patients?. This higher or lower
acceptance for Pls could be explained by the model of
communication used: the situations in which there is a
direct communication with the healthcare team will lead
to a higher acceptance than those models that use in-
direct contact between professionals, through written
notes or messages?'22,

Our study has identified healthcare setting, physician
specialty and type of NOM as those factors having an
impact on the acceptance or lack of acceptance for the
interventions. Thus, the acceptance of Pls among pa-
tients in SCCs was higher than in hospitalized patients,
because there is a higher level of integration of the Phar-
macist within the multidisciplinary team, and there is a
more comprehensive and integrated approach for the
chronic situation and patient setting?, as well as a more
direct communication between these professionals. Re-
garding physician specialties, Geriatricians have shown
the highest acceptance, probably because of their higher
awareness of the STOPP/START Criteria for PIPs used in
treatment assessment, which allowed the identification of
65% of DRPs*. Regarding type of NOM, those classified
as “quantitative ineffectiveness” were the least accepted.
These NOMs were associated with insufficient dosing of
medication. A possible cause could be that the physician
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responsible for treatment gave priority to treatment safe-
ty, assessing the adverse effect profile and its indication. A
heavy patient load could also lead to make occasional fast
decisions; and the complexity in these patients could have
left this NOM in a secondary position.

NOM distribution followed a similar pattern to that
described in the bibliography about patients with similar
characteristics; the majority of NOMs more frequently
detected were for Safety, followed by Necessity'3431,
The most frequent DRPs also coincided with those pu-
blished by other authors; thus, most interventions were
associated with the indication, dosing, and likelihood of
adverse effects; though some other studies have found
a higher number of interactions 2222427,

One common characteristic among those DRPs more
prevalent in our study (insufficiently treated diagnosis or
symptom, likelihood of adverse effects, and non-ade-
guate dose) has been that they could have been pre-
vented, and this is a fact with coincides with what has
been collected by other authors®'. The prevalence profi-
le by type of DRP observed in hospitalized patients has
been different to the profile for institutionalized pa-
tients; thus, hospitalized patients presented more DRPs
regarding contraindication and insufficiently treated
symptoms than patients in institutions. This could be ex-
plained by the different approach in patient healthcare
during hospital admission, more focused on looking for
a solution for the acute clinical situation which led to
hospitalization. On the other hand, for institutionalized
patients, healthcare is focused in patients and their chro-
nic follow-up, and therefore more DRPs were detected
regarding prescription errors, interactions, and non-indi-
cated medication.

The drugs more widely involved in those DRPs detec-
ted were: antiaggregants, statins, ACE inhibitors and PPIs,
and this situation coincided with the profile of multiple
pathologies in the patients studied. The use of PPls wi-
thout clinical indication is worth highlighting; the mas-
sive use of these drugs could lead to the development
of adverse effects, as detected by other authors??432. On
the other hand, the drugs more widely involved among
patients in institutions were psychotropic drugs, given the
highest prevalence of neurological disease. Other authors
have also found a major number of DRPs associated with
the use of psychotropic drugs, though, unlike our study,
they have detected a higher number of DRPs associated
with the use of laxatives and painkillers 2224,

A 65% of those DRPs detected were identified after
the application of the STOPP/START Criteria for PIPs. The
use of these criteria in our setting has been mostly pro-
moted by Geriatricians in the hospital care setting ™. This
could explain the fact that a higher number of DRPs not
associated with these criteria have been found in insti-
tutionalized patients than in hospitalized patients. But
another cause for this, as pointed out by Galvan-Ban-
queri et al, could be that multi-pathological patients

present such a level of complexity that their pharmaco-
logical therapy will require a comprehensive and multi-
dimensional approach, using a combination of different
strategies, and establishing adequate objectives for the
patient’s situation?°.

The majority of patients included in the study in the
hospital setting came from the Geriatrics and Internal
Medicine Department, as these are the hospital units
with higher involvement in care for elderly multi-patho-
logical patients, who are the object of the present study.

From a statistical point of view, the sample of pa-
tients analyzed has been enough to detect a reduction
in the DRP rate of at least 15%. Therefore, the reduction
observed in the DRP rate (41.1%) can be attributed to
Pharmacy Intervention rather than to hazard.

Regarding study limitations, it must be stated that the
centre and its type of dependency, relationship and/or
integration (particularly in the case of CAS, Centres for
Care and Follow-up) with the healthcare structures of
each Autonomous Community may have represented a
limitation in terms of information availability, which may
have determined the inadequate assessment of some of
the STOPP/START Criteria in patients. At the same time,
clinical records are not computerized in some centres,
they are not shared with the health system either, and
clinical information about patients at admission is often
incomplete regarding diagnosis and health problems.
These are common difficulties found in studies con-
ducted on the institutionalized population?*, and could
explain our lower rate of PIP detection, particularly by
STOPP Criteria (29% STOPP), compared with what has
been published by other authors: 64.2%2” and 55.5%3.

There is a mixed evidence of the impact of Pharma-
cist Intervention on health outcomes, quality of life, or
cost-efficacy, probably because these are multifactorial
variables, and they are not sensitive enough to deter-
mine the impact of Pharmacist Interventions' 4. This
study has not measured the impact of the interventions
conducted upon health outcomes, but it lays the foun-
dations for future research, and for delving into the role
of the Pharmacist in the therapeutic approach for these
complex patients, who are increasingly more numerous
in all National Health System settings.

Summing up, the present paper is the first multicenter
study conducted in Spain where Pharmacist Intervention,
together with the medical team responsible for the elderly
multi-pathological patient, allows solving to a significant
degree those DRPs and NOMs associated with medication
and, therefore, it helps to improve the quality of pharma-
cological therapy in this type of patients.

Annex I: List of participants in the study

1. JJ. del Pozo Ruiz. Hospital San Juan de Dios (Leon).
2. B. Santos Ramos , M.D. Toscano Guzman; J. Cotrina
Luque. Hospital U. Virgen del Rocio (Seville).
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10.
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12.
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15.

16.
17.

18.
19.

20.
21.
22.
23.
24.
25.

26.

E. Delgado Silveira , M. Mufioz Garcia. Hospital U.
Ramon y Cajal (Madrid).

B. Rubio Cebrian, M. Manes Sevilla; I. Gasanz Gari-
cochea. Hospital U de Mostoles (Madrid).

. MP. Casajus Lagranja, C. Gbmez Baraza. Hospital U.

Miguel Servet (Zaragoza).
MS. Albifiana Pérez. Hospital Arquitecto Marcide
(Ferrol).

. AA. Iglesias Iglesias. Hospital de Manacor (Mana-

cor).

N. Roméan Gonzalez. Hospital San Juan de Dios (Te-
nerife).

MJ. Otero Lopez. Laura Gémez Rodriguez. Comple-
jo Asistencial U. de Salamanca.

E. M. Fernandez , J. F. Peris. RPMD Torrente (La Ca-
fada, Valencia).

G. Morla Clavero. Capio Hospital Universitari Sagrat
Cor.

F. Gutiérrez Suela, G. Valls Borruel. H. Sagrat Cor
(Martorell, Barcelona).

P. Gémez Rivas. Hospital San Juan de Dios (Zarago-
za).

E. Martinez Bernabé, J. Gonzalez Martinez. Hospital
Comarcal de Blanes (Gerona).

P. Bravo José; C. Saez Lled. RPMD de Burriana (Cas-
tellén), RPMD “Alto Palancia” (Segorbe, Castellon)
M. Marin Marin. Clinica Universitaria de Navarra.
M. Garcia-Mina Freire. Residencia La Vaguada (Pam-
plona).

S. Saqués Nadal. Hospital C. del Ripollés (Gerona).
J. Hernandez Martin; M. Correa Ballester. H. San
José and Residencia Javalambre.

M. I. Segui Gregori. H. Virgen de los Lirios (Alcoy,
Alicante).

E. Fernandez Garcia. Complejo Asistencial de Soria.
C. Lopez Cabezas. Hospital Clinic (Barcelona).

J. Bilbao Aguirregomezcorta. Hospital San Eloy (Ba-
racaldo, Biscay).

N. Carrasco Fons. Hospital de Viladecans (Barcelo-
na).

D. Ruiz Poza and S. Terré Ohme. Hospital Sant Jau-
me de Calella.

F. Verdejo Reche. Complejo Hospitalario Torrecarde-
nas (Almeria).
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