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ABSTRACT

Objective: to identify the drug interactions among institutionalized elderly. Method: retrospective and documentary study with
a quantitative approach developed in two Long Stay Institutions for Elderly, located in northeastern Brazil. Drug interactions were
identified by using Drug-Reax® software from the Micromedex database, and they were classified by severity, start time, and
documentation. Result: in the 286 analyzed prescriptions, 136 drug interactions were detected in both institutions, most of them
classified as severe. The average number of drugs prescribed by the elderly was 4.5. In the analysis of Pearson's correlation, the
number of drug interactions showed a statistically significant correlation with the time of institutionalization and with the amount
of drugs administered on the day. Conclusion and implications for practice: the high consumption of drugs and serious
drug interactions detected with significant clinical repercussions was evidenced in the study. Knowledge of these interactions is
essential for the establishment of preventive safety measures in pharmacotherapy.

Keywords: Drug Interactions; Health of the Elderly; Patient Safety.

Resumo

Obijetivo: Identificar as potenciais interagdes medicamentosas em idosos institucionalizados. Método: Estudo documental,
retrospectivo, com abordagem quantitativa, desenvolvida em duas Instituicdes de Longa Permanéncia para Idosos, localizada
no nordeste do Brasil. As potenciais interagdes medicamentosas, do tipo farmaco-farmaco, foram identificadas utilizando o sof-
tware Drug-Reax® da base de dados Micromedex, e classificadas segundo a gravidade, ao tempo de inicio e a documentagao.
Resultados: Nas 286 prescri¢des, foram detectadas 136 interagdes medicamentosas nas duas instituicdes, sendo a maioria
classificada como severidade grave. A média de medicamentos prescritos por idosos foi de 4,5. O nimero de interages me-
dicamentosas apresentou correlagao estatisticamente significativa com o tempo de institucionalizacdo e com a quantidade de
medicag¢des administradas no dia. Concluséao e implicagdes para a pratica: Foi evidenciado um alto consumo de farmacos
e de potenciais interagdes medicamentosas graves com respostas clinicas significantes. O conhecimento dessas interagées é
essencial para o estabelecimento de medidas preventivas de seguranca na farmacoterapia para essa populagao.

Palavras-chave: Interagdes medicamentosas; Saude do Idoso; Seguranga do Paciente.

RESUMEN

Objetivo: Identificar las posibles interacciones medicamentosas en ancianos institucionalizados. Metodo: Estudio documental,
retrospectivo, con abordaje cuantitativo, desarrollado en dos Instituciones de Larga Permanencia para Ancianos, ubicada en el
nordeste de Brasil. Las posibles interacciones medicamentosas, del tipo farmaco-farmaco, fueron identificadas utilizandose el
software Drug-Reax® de la base de datos Micromedex, y clasificadas segun la gravedad, el tiempo de inicio y la documentacion.
Resultados: En las 286 prescripciones, se detectaron 136 interacciones medicamentosas en las dos instituciones, siendo la
mayoria clasificada como severidad grave. La media de medicamentos prescritos por los ancianos fue 4,5. El nimero de interac-
ciones medicamentosas presentd correlacion estadisticamente significativa con el tiempo de institucionalizacién y con la cantidad
de medicamentos administrados en el dia. Conclusion e implicaciones para la practica: Se evidencié un alto consumo de
farmacos y de potenciales interacciones medicamentosas graves con respuestas clinicas significativas. El conocimiento de estas

interacciones es esencial para el establecimiento de medidas preventivas de seguridad en la farmacoterapia para esa poblacion.

Palabras clave: Interacciones Medicamentosas; Salud del Anciano; Seguridad del Paciente.
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INTRODUCTION

The Brazilian demographic transition, resulting from the fecun-
dity and mortality reduction rates, has implied the increase in the
number of the elderly over the last years. This ageing process is
marked by chronic diseases, such as dyslipidemia, hypertension,
diabetes and depression, by passing on the increase in the phar-
maceuticals consumption, a condition known as polypharmacy.'

That way, the concomitant use of two or more drugs in many
cases is necessary, however creates the possibility of interaction
between them. Drug interaction is defined as an clinical event
whose effects of a drug are affected because of other.2 Some
drug interactions have a potential to cause harm, and are respon-
sible for the patient’s clinical deterioration, prolonged length of
stay, while others are mild and do not require special measures.?

Itis estimated that 35 to 60% of elderly patients are exposed to
potential druginteraction, of which, 5 to 10% evolve towards serious
adverse reaction, that is, harmful and unpleasant reaction, resulting
from intervention related to the use of drug.* These adverse reactions
may predispose elderly to the occurrence of adverse events, such
as falls, fractures, post-surgery confusion, gastrointestinal bleedin-
gs, constipation, worsening of congestive heart failure condition,
depression, cognitive deficit and renal dysfunction.

A significant proportion of these adverse events may be avoi-
ded during the safe drug administration process. The World Health
Organization (WHO), in 2002, highlighted the need to reduce
avoidable risks and damages to patients, resulting from health care
and recommended to all countries that they developed strategies
to promote the safe care, bringing as the third international goal
the safety in the drug prescription, usage and administration.®

In order to meet this proposal, in Brazil it was set up, in
2013, the National Patient Safety Program (NPSP) to contribute
with the health care qualification in all establishments of the
national territory, aiming to promote risk management and a
safe environment.”

In institutions which receive elderly people, in order to allow
this care occurring in an efficient and safe manner, the different
physiological changes resulting from the own senescence pro-
cess should be considered. Changes such as reduction of the
liver and renal function may cause modifications in the pharma-
codynamics and pharmacokinetics of several drugs, and can
contribute to the occurrence of adverse reactions.

So, before the pharmacological treatment complexity for
elderly patients and their vulnerability resulted from the multi-
morbidity, it is required to provide continuous assessment of the
quality of the therapy prescribed for the institutionalized elderly,
in order to identify any adverse reactions and/or side effects that
affect their quality of life.’

However, studies in this area, carried out with the elderly in
long stay institutions, are still incipient.® International researches
stand out the need to evaluate the severity of drugs interactions
and not only the prevalence rate, by emphasizing the limitation
of studies carried out with institutionalized elderly, which are
more susceptible to use a larger number of drugs, in contrast to
extensive researches about potential harms of drugs therapies
addressed to hospitalized elderly.'°-%9)

In this way, considering the need to prevent and reduce
health risks to which elderly living in long stay institutions are
exposed, the recognition of drugs interactions and their effects
are essential for a more careful pharmacological therapy mana-
gement, in order to avoid negative clinical outcomes.

In view of the above, the following question has arisen: which
are the potential drugs interactions in institutionalized elderly?
Therefore, the study aims to identify the potential drugs interac-
tions in institutionalized elderly.

METHOD

This is a retrospective, documentary study, with quantitative
approach, developed in two Long Stay Institutions for Elderly
(LSIE), located in the northeast of Brazil.

Institution A is philanthropic and cares for 217 elderly
patients, where the clientele range from low, media and high
income, prevailing those of low socioeconomic condition.

Institution B has 88 elderly, is maintained with public resour-
ces and receive elderly in situation of social vulnerability.

The data were collected during the period of September
2016. All the medical prescriptions, of the last three months,
were analyzed by means of a form adapted from a study that
determined the prevalence of IM in intensive care units.

The instrument is divided into two parts, the first containing
patient’s general information (gender, age, date of admission)
and the second with information about prescribed drugs, admi-
nistration time schedules, drugs interactions and clinical effects
evaluations. In total, 286 prescriptions were analyzed. It is worth
highlighting that these prescriptions are renewed every three
months, except when the elderly needs of a medical evaluation
due to acute clinical condition.

For identifying potential drugs interactions the Drug-Reax®
software from the Micromedex database of Truven Health
Analytics was used. The software provides information about
the clinical effects or adverse reactions of drugs resulting of
interaction, in addition to classify interactions with regard to
severity (serious, moderate, mild and contraindicated), time
from onset (rapid, slow or unspecified) and the documentation
(excellent, good, poor and unknown).'?
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With respect to severity, the interactions were classified as
serious (when they present life threatening, requiring immediate
medical intervention); moderate, (when the patient’s clinical
condition worsens and there is the need for changing the drug
therapy); mild (when the patient present changes in its clinical
condition, however, it does not require changes in drug therapy);
and contraindicated (when the simultaneous administration is not
recommended).' This classification followed the national criteria
of potentially inappropriate medication for the elderly (MIP), ba-
sed on Beers e o Screening Tool of Older Person’s Prescriptions
(STOPP) criteria.™

With respect to the expected time from the start of treatment
until arising adverse events (speed of action), the interactions
were classified in rapid (when the adverse events occur in less
than 24 hours); slow (when the events arise after 24 hours);
and unspecified (when the time from onset of adverse events
after simultaneous administration of drugs is not documented
in the literature).?

With regard to documentation, the interactions were classi-
fied as excellent (when there are clinical studies that prove the
existence of drug interaction); good, (when there is documenta-
tion about the interaction, however controlled clinical studies are
necessary); moderate (when there are few studies that prove the
interaction, however there are pharmacological considerations for
occurrence of interaction); poor (when the literature is restricted
to case studies); and unknown (when there is no evidence of
documentation that prove the drug interaction).?

The Micromedex® database is considered as a support tool
in medical decision making, in order to prevent the occurrence of
adverse effects and promote better clinical practice. Data were
complemented with the consulted literature.

Data were organized using the Excel 2010 and the Sta-
tistical Package for Social Sciences (SPSS) version 20.0 and
analyzed using the Pearson’s correlation test (values of p< 0.05
were considered as significant). For the description of results,
tables containing absolute and relative frequencies, means and
standard-deviations have been used.

The study was carried out in accordance with the Resolution
No. 466 of December 12, 2012 of the National Health Council.
The research has been evaluated by the Ethics Committee of the
State University of Ceard, obtaining favorable opinion at the date
of May 31, 2016, with protocol number 1.574.473.

RESULTS

Of the 286 analyzed prescriptions, 209 of the Institution A and
77 of the Institution B, 136 (47.5%) potential drugs interactions
were identified, 66 (48.5%) at the Institution A and 70 (51.4%)
at the Institution B. When analyzing medical prescriptions, 53
(25.4%) elderly of the institution A and 29 (37.7%) elderly of the
Institution B had at least one interaction.

On the other hand, most elderly who presented drug interac-
tion was male (51.2%), with average age of 75 years (+9) at the
Institution A and 76 years (+10) at the Institution B. No significant
correlation has been established between the presence of drug
interaction and the gender and age.

With respect to the number of drugs, 96.3% of elderly of the
Institution A and 87.5% of elderly of the Institution B use at least
one drug every day. With regard to number of drugs administered
for 24 hours, the average of the Institution A was equivalent to
5 (+3) and of the Institution B was 4 (+2). As regards the time
of institutionalization of elderly who presented potential drugs
interactions, the average was six years for the Institution A and
11 years for the Institution B (Table 1).

In the Pearson’s correlation analysis, the number of poten-
tial drugs interactions identified presented statistically positive
correlation with the institutionalization time (p=0.04) and strong
correlation with the quantity of drugs administered/day (p=0.000).

With regard to the classification of the potential drugs inte-
ractions identified (Table 2), in general, the severity was classified
as serious; the time from onset, when specified, was considered
late; and the documentation was poor. With respect to adequate
clinical management, at the institution A the patients” symptoms
and the laboratory parameters would require monitoring (56.1%),
on the other hand at the Institution B, the more prevalent clinical
behavior was the drugs dose adjustment (37.7%).

In the study 100 different types of drug-drug interactions have
been found, however of the 61 types that had highest frequency
and that were classified as moderate and serious severity, it should
be emphasized the amlodipine + simvastatin interactions (3.7%),
carbamazepine + quetiapine (3.7%), followed by carbamazepine
+ risperidone (2.9%) and carvedilol + metformin (2.9%) (Table 3).

With regard to main clinical effects identified in the serious
present drugs interactions are: the cardiotoxicity (change of
QT interval), risk of myopathy, the hypoglycemic effect and the
increased risk of hemorrhage.

Among the drugs evaluated in the medical prescriptions, the
amitriptyline, the benzodiazepines (alprazolam, clonazepam), the
chronic use (over 90 days) of hypnotics non benzodiazepines
(zolpidem), the furosemide as first-line monotherapy for hyper-
tension and the Spironolactone (higher than 25 mg/day) were
considered inappropriate for elderly.

DISCUSSION

The predominance of women living in both institutions studied,
corroborates other findings in the literature. This predominance
is generally justified by the women’s greater life expectancy when
compared with the men, thereby confirming the phenomenon of
feminization of aging.'® However, most elderly that presented drug
interaction were male (51.2%), with mean age of 75 years (DP) at
the Institution A and 76 years (DP) at the Institution B.
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Table 1. Characterization of elderly who presented potential drugs interactions at the Institution A and B. Brazil, 2016.

Institution A N (53) Institution B N (29)

Variables f % f %
Gender

Male 30 56.6 12 41.4

Female 23 43,3 17 58,6
Number of elderly with interaction

Yes 53 25.4 29 37.7

No 156 74.6 48 62.3
Number of identified interaction * 66 - 70 -
Number of drugs administered for 24h*

1-5 53 100 6 89.7

5-10 - - 2 6.9

>10 - - 1 3.4
Time of institutionalization*

Institution A: Average: 6 (£6.2) Minimum:1; Maximum: 33

Institution B: Average: 11 (£9.8) Minimum: 1; Maximum: 41
Age

Institution A: Average: 75(x 9) Minimum: 60; Maximum: 101

Institution B: Average: 76(+ 10) Minimum: 61; Maximum: 99

Source: Research data, 2016.
Note: *p<0.05

Table 2. Classification of the potential drugs interactions identified at the Institution A and B. Brazil, 2016.

Institution A Institution B

Variables f % f %
Severity

Serious 45 68.2 47 67.1

Moderate 20 30.3 22 315

Mild 1 1.5 1 1.5
Time from onset

Immediate 11 16.7 7 10.0

Late 17 25.8 23 32.9

Unspecified 38 57.6 40 57.1
Documentation

Poor 33 50,0 34 48,6

Good 26 39.4 33 47.1

Excellent 7 10.6 3 4.3
Clinical Management

Monitor clinical symptoms and laboratory parameters 37 56.1 16 22.9

The physician should adjust the dose 18 27.3 26 37.7

The physician should replace with another drug 9 13,6 25 35,7

The nurse should modify the time schedule 2 3,0 1 1,5

Unspecified - - 2 2,9

Souce: Research data, 2016.
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Table 3. Description of drug interactions according to clinical effect, severity and frequency, met in LSIE. Brazil, 2016.

Drug - drug interaction Clinical Effect Severity (%)
- . . Results in i i i i i .
AleeTiain Simvastatin esults in |pcreasg of the Slmvastatjln exposure and increased risk of Serious  5(3.7)
myopathy, including rhabdomyolysis.
Increased exposure of Carbamazepine and the reduced risk of
) Quetiapine toxicity and effectiveness with Quetiapine. Ataxia, nausea, twitching  Serious  5(3.7)
Carbamazepine and diplopia.
Risperidone Increased clearance of the Risperidone, loss of treatment efficacy. Moderate 4(2.9)
Carvedilol Metformin It may result. in hypoglycemia or hyperglycemia; reduction of Moderate  4(2.9)
hypoglycemia symptoms.
AAS Metformin The hypoglycemiant effect may increase with moderate doses of Serious  3(2.2)
ASA
Sl e Additive effect.s on the QT interval. They may result in increased risk Serious  3(2.2)
of severe cardiac events.
Hydroxyzin Quetiapine Additive ef'fect's on the QT interval. They may result in increased risk Serious  3(2.2)
of severe cardiac events.
R Additive ef‘fgcts on the QT interval. They may result in increased risk Serious  3(2.2)
o severe cardiac events.
Quetiapine " ) - .
Additive effects on the QT interval. They may result in increased risk .
Trazodone . Serious  3(2.2)
of severe cardiac events.
AAS Valproic Acid  Increased plasmatic concentration of Valproic Acid. Serious  2(1.5)
Valproic Acid Risperidone Increase of the plasmatic concentration of Valproic Acid. Serious  2(1.5)
The concomitant use of antidiabetic agents and beta-blockers
Atenolol Metformin can result in hypoglycemia or hyperglycemia; Reduction of Moderate 2(1.5)
hypoglycemia symptoms
Phenobarbital Reduced Carbamazepine efficiency. Moderate 2(1.5)
Carbamazepine Haloperidol Reduced plasma concentration of Haloperidol. Moderate 2(1.5)
Zolpidem Increased clearance of Zolpidem. Serious  2(1.5)
The concomitant use causes weakness, dyskinesia, increased .
Phenergan . . Serious  2(1.5)
extrapyramidal symptoms, encephalopathy and brain damages.
Carbolithium Neozine Weakness, dyskinesia, |nFreased extrapyramidal symptoms, Serious  2(1.5)
encephalopathy, and brain damages.
Haldol The concomltant use causes weakness, dyskinesia, |.ncreased Serious  2(L.5)
extrapyramidal symptoms, encephalopathy and brain damages.
i CUEEEE Addltl.ve ef'fect.? on the QT interval. They can result in increased risk Serious  2(1.5)
of serious cardiac events.
Digoxin Furosemide Result |n. toxicity of the digoxin (nauseas and vomiting, cardiac Moderate 2(1.5)
arrythmias).
Haldol Addltl.ve ef'fect.? on the QT interval. They can result in increased risk Serious  2(1.5)
) of serious cardiac events.
Escitalopram . . o )
. . Additive effects on the QT interval. They can result in increased risk .
Risperidone . . Serious  2(1.5)
of serious cardiac events.
HCTZ Enalapril Reduction on blood pressure Moderate 2(1.5)

Source: Research data, 2016.
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The minimum residence time of the elderly at the insti-
tutions was one year and the maximum was 41 years. The
institutionalization time of the elderly presented statistically
significant correlation with the number of drugs interactions
identified in the study (p=0.04). Such fact may be justified by
the greater vulnerability of institutionalized elderly to present
limiting diseases, weaknesses, low functionality, being these,
the main factors associated with polypharmacy and, as aresult,
the increased probability of drug interactions and/or adverse
reactions. ®

Regarding mean age found in the study, 75 + 9 at the Ins-
titution A and 76 + 10 years at the Institution B, are similar to
other Brazilian researches, that point to the increase of long-lived
elderly profile.’”'* The elderly into age group above 80 years,
called “older” or “elderly in advanced age”, constitute the fastest
growing population segment in recent times, this fact is justified
by the gain on the mortality and, as a result, the increased life
expectancy.’

Concomitant with these demographic changes in the
country, there were changes in the population’s morbimortality
behavior, thus, changing the Brazilian epidemiological profile,
which became marked by chronic diseases such as disabilities
and weaknesses, which require continuous and specialized
health system interventions.'®

As a result of the predominance of chronic-degenerative
diseases, the elderly population uses several drugs, triggering
the polypharmacy.'® It must be stressed that 96.3% of the elderly
of Institution A use at least one drug once a day. Similar findings
were observed in a LSIE of the South of Brazil, which stood out
the only 3% of the elderly did not use medications ."”

The study identified that the average amount of drugs
prescribed for the elderly in the two studied LSIE was 4.5 drugs/
elderly. The number of potential drugs interactions identified
showed strong correlation with the amount of drugs adminis-
tered on the day (p=0.000). The number of drugs obtained
is high when compared with a study carried out in the South
region of Brazil, that had an average of 3.7 drugs/elderly and
lower when compared with the results found in a LSIE of the
Southeast region, which obtained an average of 7 drugs used
by elderly.'®2° When comparing data of Brazilian studies with
an international study, the average is considered low. Study
conducted in Finland identified an average of 8 drugs regularly
administered to each elderly.°

The simultaneous use of drugs is prevalent in the elderly
population and a constant concern in the LSIE over the last de-
cades. Several negative consequences are associated with the
consumption of multiple drugs, such as: the increase in health
care costs; the increase of the risk of adverse events and drugs
interactions; the decreased adherence to drug; the functional
capacity reduction; and multiple geriatric syndromes. 2!

A the end of the study prescriptions analysis, 25.4% of
elderly of the Institution A and 37.7% of elderly of the institution
B showed, at least, one drug interaction, in which most were
classified as serious severity. Unlike what occurred in the South
of Brazil, a research identified a greater number of drugs inte-
ractions, 39.8% of the prescriptions analyzed, on the other hand,
64.9% of these were of moderate severity.?

In addition to the consumption of multiple drugs, another
factor also contributing to the occurrence of drugs interactions
is the distribution of drugs at standardized time schedules, which
enables administering several drugs at the same time.1®

The safe time schedule is the responsibility of the nurse and
many times follows a pre-established time schedule. However, it
requires attention to the adequate planning of the drugs and their
intervals, preventing possible drugs interactions and damages
to patients.?®

Itis worth highlighting that in the study 100 different types
of drug-drug interactions were found, of which 61 types of
drugs interactions that showed greatest frequency in the two
institutions studied. One of the serious more prevalent drugs
interactions was the association of the drugs amlodipine
and simvastatin, observed in 5 (3.7%) medical prescriptions.
Similar result was found in the Brazilian southeast, through a
study carried out with hypertensive elderly attended in a Basic
Health Unit.2*

The amlodipine and the simvastatin, when administered
jointly, show a serious drug interaction, resulting in prolonged
exposure of the simvastatin and risk of myopathy, including
the rhabdomyolysis.' Another frequent drug interaction in the
study was the simultaneous use of the Carbamazepine with
the risperidone. Study conducted in Finland also identified the
same interaction as one of the most frequent in institutionalized
elderly.’® This interaction causes increased clearance of the
risperidone, which results in the loss of its effectiveness.?

The choice of the drug therapy in the elderly is regarded
as a challenge, because of the potential development of side
effects and drugs interactions, occasioned by the chronic use
of drugs and polypharmacy. ® Moreover, with the physiological
alterations of the ageing, a change in the drugs pharmacoki-
netics and pharmacodynamics could contribute to the negative
clinical effects.®

The more identified clinical implications of the serious drugs
interactions were the cardiotoxicity (change on the QT interval),
the risk of myopathy, the hypoglycemiant effect and the increased
risk of hemorrhage. Study conducted, in the Southeast of Brazil,
with the elderly of the community corroborate the findings of this
research. These outcomes may influence the functionality and
the quality of life of the elderly, thus, it is needed the monitoring
of the clinical symptoms, the laboratory parameters and the
dose adjustment.?*
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Besides concerns for the drugs interactions, some drugs
are considered as potentially inadequate for the elderly, among
them, the benzodiazepines prescription, which generally incre-
ase the risk of cognitive impairment, delirium, falls and fractures.
Following prescription these drugs, monitoring these patients and
the knowledge of risks associated to these drugs use is essential
for helping to detect adverse effects, or to avoid that these are
mistaken for new diseases.®

Given the pharmacotherapy complexity of the elderly, the
balance between the risks and benefits is essential for the safe
and rational use of drugs." The clinical judgement is fundamental
for establishing an adequate prescription, and should take into
account the uniqueness of each patient and objectives of the
treatment.™®

Within this context, the nursing practice is essential to es-
tablish a safe therapeutic plan for the institutionalized elderly,
aiming at its well-being, its autonomy, its quality of life and the
improvement in its health condition. To this end, the nursing
team needs further pharmacological deepening to identify
possible drugs interactions and practicing strategies for patient
monitoring.

CONCLUSIONS AND IMPLICATIONS FOR PRACTICE

The high consumption of drugs was shown in the two
studied LSIE, with the occurrence of 100 different types of
drug-drug interactions, besides the high prevalence of drugs
interactions evaluated as serious and with significant clinical
repercussions.

From our findings, the study contributed to the knowledge
of the main drugs interactions in the institutionalized elderly,
and has become an essential tool to establish preventive safety
measures in pharmacotherapy, contributing for an efficient and
quality healthcare for the elderly.

The research stands out as the limitation the method
used for data collection. The use of the software provides
only the potential drugs interactions, what does not mean
that the adverse events manifest clinically in all the patients.
Another limiting factor is that the drugs dosages and the time
of treatment were not observed, thus, an overestimated value
of interactions may occur.

It should be pointed out the importance of carrying out
more in-depth analysis of drugs interactions and clinical effects
found in the research with new intervening variables, such as
the comorbidities and degree of dependence of the elderly, for
implementation of other correlations tests.
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