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ABSTRACT

Objectives: to identify and characterize the potential serious drug interactions in patients
hospitalized with cardiovascular diseases, relating them to the schedules established
for drug administration by nurses. Methods: a documentary, quantitative and sectional
research. Ninety-nine prescriptions from patients admitted to the cardiology ward of
a hospital in Rio de Janeiro for more than 48 hours were analyzed. Drug interaction was
assessed using the Micromedex™ software. The data were analyzed using descriptive and
inferential statistics. Results: serious interactions were evidenced in 22 drug pairs, most
frequently at 6 p.m.and 6 a.m., times with higher dose scheduling performed by nurses.The
most recurrent drug pairs involved in serious interactions were simvastatin + amlodipine
and enoxaparin + clopidogrel. Conclusions: drug scheduling by nurses requires a review
of the criteria for proposing schedules for drugs in order to ensure patient safety.
Descriptors: Drug Prescriptions; Drug Interactions; Patient Safety; Cardiology; Nurses.

RESUMO

Obijetivos: identificar e caracterizar as potenciais interacdes medicamentosas graves em
pacientes hospitalizados com eventos cardiovasculares, relacionando-as com os horérios
estabelecidos para administracao de medicamentos pelo enfermeiro. Métodos: pesquisa
documental, quantitativa e seccional. Foram analisadas 99 prescricdes de pacientes internados
na enfermaria cardioldgica de um hospital do Rio de Janeiro ha mais de 48 horas. As interacoes
medicamentosas foram avaliadas pelo software Micromedex'. Esses dados foram analisados
por estatistica descritiva e inferencial. Resultados: evidenciaram-se interagdes graves em 22
pares medicamentosos, com maior frequéncia as 18 horas e 06 horas da manha, horarios com
maior agendamento de doses realizado pelos enfermeiros. Os pares de medicamentos mais
recorrentes envolvidos nas interacdes graves foram sinvastatina + anlodipino e enoxaparina +
clopidogrel. Conclusées: 0 agendamento de medicamentos pelo enfermeiro demanda revisao
dos critérios para a proposicdo de horarios para os medicamentos em vista da garantia da
seguranga do paciente.

Descritores: Prescricdes de Medicamentos; Interacdes de Medicamentos; Seguranca do
Paciente; Cardiologia; Enfermeiras e Enfermeiros.

RESUMEN

Objetivos: identificar y caracterizar las posibles interacciones medicamentosas graves en
pacientes hospitalizados con eventos cardiovasculares, relacionandolos con los horarios
establecidos para la administracion de medicamentos por parte de la enfermera. Métodos:
investigacion documental, cuantitativa y seccional. Se analizaron 99 recetas de pacientes
ingresados en la sala de cardiologia de un hospital en Rio de Janeiro durante més de 48
horas. Las interacciones farmacolégicas se evaluaron utilizando el software Micromedex’.
Estos datos se analizaron mediante estadistica descriptiva e inferencial. Resultados: se
evidenciaron interacciones graves en 22 pares de farmacos, con mayor frecuencia a las 6 p.m.
y a las 6 a.m., veces con una programacién de dosis mas alta realizada por las enfermeras.
Los pares de farmacos mds recurrentes involucrados en interacciones graves fueron
simvastatina + amlodipino y enoxaparina + clopidogrel. Conclusiones: la programacién de
medicamentos por parte de las enfermeras exige una revision de los criterios para proponer
horarios de medicamentos con el fin de garantizar la seguridad del paciente.

Descriptores: Prescripciones de Medicamentos; Interacciones de Drogas; Seguridad del
Paciente; Cardiologia; Enfermeros
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INTRODUCTION

Drug interaction is an expressive incident that can occur along
the path of the drug system. Its duration may represent an error
in the use of drugs. It is defined as the change in pharmacological
effects between two or more concomitant drugs administered,
which may result in an increase or decrease in therapeutic effi-
cacy or in adverse events caused by such effects, or even in the
emergence of new effects™.

Regarding severity, interactions are classified as: mild, in gen-
eral, does not require a major change in therapy; moderate, the
interaction may result in an exacerbation of the patient’s condition
and/or require a change in therapy; and severe, interaction can
be life-threatening or require medical intervention to minimize
or avoid serious adverse effects®.

Some drug interactions are beneficial, as they aim to treat
diseases by increasing the therapeutic efficacy obtained by
combining substances that act in more than one stage of the
mechanism of action. This association can also improve treatment
adherence, due to the lower number of doses to be ingested,
and reduce toxic effects®.

In the case of the article in question, the interest is the drug-drug
interactions that change the drug’s biochemical or physiological
effect (pharmacodynamics)™. The interactions are considered
undesirable and unnecessary, since they can lead to ineffective
therapy, increased time and cost of hospitalization and even
serious events that compromise the patient’s life®. In particular,
serious interactions related to drug therapy used in patients with
cardiovascular diseases.

Such diseases have high rates of morbidity/mortality, accounting
for 29.8% of the total number of deaths and being considered the
main cause of death in the country. Among them are ischemic,
cerebrovascular, hypertensive diseases and congestive heart
failure®. The latter is responsible for a high in-hospital mortal-
ity rate that places Brazil in a prominent position®. It should be
added that the increased involvement by cardiological morbidities
is also explained by the population aging profile, which brings
together the higher prevalence of chronic non-communicable
diseases, such as hypertension®,

In the care of patients with cardiovascular diseases, drug
therapy is essential for better control of their clinical condition.
Thus, individuals are often susceptible to the use of several drugs
in the context of complex therapeutic regimens, which warns of
the concomitant use of cardiovascular drugs and the possibility
of drug interactions in this clientele®®,

This is because polypharmacy is one of the main risk factors
for drug interactions. Polypharmacy is defined as the use of many
drugs (five or more). It is associated with increased risk and sever-
ity of adverse reactions, precipitating drug interactions, causing
cumulative toxicity and increasing morbidity, and mortality”.

The studies already developed in the cardiological area
indicate a high percentage of interactions. An example of this
is research with hypertensive elderly people, in which the oc-
currence of drug-drug interactions was high in patients who
used an average of seven drugs. Among the serious interac-
tions, amlodipine and simvastine stood out, due to the risk of
rhabdomyolysis®.
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In the investigation of the prevalence and types of interac-
tions in 2,342 cardiac patients admitted to a Pakistani hospital,
91.6% of the patients had at least one interaction. Among the
5,109 potential drug interactions presented, 55% were classified
as moderate and 45% as more severe®.

This production of knowledge about drug interactions in the
specificity of cardiology shows that most studies are carried out
at ICU’s, mainly by doctors and pharmacists, without establish-
ing links with the scheduling performed by nurses!®'2, This last
aspect is relevant, since the polypharmacy characteristic of the
therapy of patients with cardiovascular diseases impacts on
nurses’ practice of scheduling the times for the administration
of drugs prescribed by the doctor.

In this regard, it can be seen in the literature that there are
risks to patient safety related to scheduling, especially the oc-
currence of drug interactions>'*., In a research that described
the drug management prescription by nursing in a surgical
clinic, the use of pre-defined schedules in the schemes was
evidenced: 4/4 hours, 6/6 hours, 8/8 hours, 12/12 hours, which
increased the risk of interaction among drugs in prescriptions
with polypharmacy?.

Another investigation on scheduling non-conformities in 362
general Intensive Care Unit (ICU) prescriptions showed a high
frequency of scheduling with intervals not consistent with the
prescription, increasing the possibility of interactions/.

A study that analyzed potential serious interactions result-
ing from the scheduling of intravenous drugs found 43 serious
interactions in 135 prescriptions analyzed. For the authors, nurses
still perform this activity in most hospitals, following a fixed
schedule routine that rarely considers drug characteristics and/
or the patient’s clinical condition, favoring drug interactions.

Considering the experience of the researcher acting as a nurse
in a cardiac inpatient unit, there was a lack of use of criteria for
scheduling drug administering. Nurses were guided by a fixed
schedule routine, without considering the pharmacological groups,
their mechanisms of action and potential drug interactions (PDI),
the study proposal to analyze the scheduling relationships with
the occurrence of drug interactions is justified.

Its relevance is in line with the initiatives of the World Health
Organization, which introduced in 2017 the document called
Patient Safety Challenge on Medication Safety. This document
aimed to reduce by 50% the serious and preventable damage
associated with drugs in the next five years"®. Furthermore, it
should be noted that the safety protocol for the prescription, use
and administration of drugs is an integral part of the goals of the
Brazilian National Patient Safety Program (Programa Nacional de
Seguranca do Paciente). This program aims to promote safe prac-
tices and prevent adverse events related to drugs"”. Within this
protocol, the approach to drug interactions and their outcomes
is still incipient, so the knowledge produced may contribute to
its improvement.

OBJECTIVES
To identify and characterize the serious PDI in patients hospital-

ized with cardiovascular diseases, relating them to the schedules
established for drug administration by nurses.
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METHODS
Ethical aspects

Regarding the ethical aspects, the study was approved by the
Research Ethics Committee, CAAE (Certificado de Apresentacéo
para Apreciacdo Etica -Certificate of Presentation for Ethical
Consideration) 56849816.4.0000.5238, under Opinion 1612961.
As this is a research with secondary data, signing the Informed
Consent Term was waived.

Study design, period and location

This is a documentary, exploratory, quantitative and sectional
cut research, developed with the support of the STROBE tool. It
was performed from August to September 2016 in the cardiology
inpatient unit of a hospital in Rio de Janeiro that has 30 beds for
admission. This is a reference institution for procedures of medium
and high complexity that are part of the Sentinel Surveillance System.

In the investigated setting, drug system is computerized through
institutional software, and begins with the selection of the drug
for prescription by the doctor. Then, there is the choice of times for
drug administration by nurses, also through this electronic system,
mandatory step for the prescription to be released to the pharmacy
in the morning. It is noteworthy that in such an electronic system
there is no resource for sending automatic alerts regarding the risk
of drug interactions from the scheduling of schedules performed
by nurses, leaving the professional to analyze its adequacy.

The pharmacy sector receives order and the clinical pharmacist
carries out a prior evaluation of the prescriptions and, if deemed
necessary, contacts the doctor and/or nurse for clarifications and/
or suggestions. This role of the pharmacist gives the possibility
of analyzing prescription errors and scheduling. From this vali-
dation of the prescription, drugs are separated into unit doses
and sent to the sectors with the printed prescription in the early
afternoon (until 2 p.m.), with the provision of drugs for the period
of 24 hours. The nursing team is responsible for receiving these
drugs, checking, preparing and administering them to patients,
in addition to recording and monitoring their reactions. There is
no satellite stock in the sectors.

Sample, inclusion and exclusion criteria

The research sample was determined using the sample calcu-
lation formula for finite populations, taking into account a 95%
confidence level, a sampling error margin of 0.05 (p=0.05) and
universe of eligible prescriptions (quantity average number of
prescriptions performed per month at the chosen clinic). This
universe was determined based on the average number of pa-
tients admitted to the cardiology ward and the average number
of days of hospitalization, which resulted in an average amount of
160 prescriptions/month. The percentage of 20% of PDI caused
by nurses’ scheduling was admitted, based on the literature('®.

After applying the formula, the sample established was 99
prescriptions. Given this amount, drug prescriptions of patients
hospitalized with cardiovascular diseases in the unit that met the
criteria were investigated: over 18 years of age, in pharmacological
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therapy with at least two prescription drugs and hospital stay
longer than 48 hours.

The retrospective time frame established for the analysis of the
patients’medical records to capture the prescriptions was for April,
May and June, 2014. It was based on the multidisciplinary team
agreement that works in the institution that, in this period of the
year, hospital care does not suffer seasonal influence, therefore,
without influences on the profile of patients with cardiovascular
diseases and the main drugs used.

Furthermore, a single prescription was chosen for analysis,
referring to 48 hours of hospitalization. This is because, in the first
24 hours, prescription tends to be performed by a non-specialist
professional in the sector where this patient was admitted, such
as emergency. Thus, in this period there is still the possibility
of insertion and adjustment of drugs, which could bring some
information bias to the study. Therefore, it was understood that
in the 48 hours of hospitalization, the prescription was already
performed by a cardiologist and composed of the necessary
drugs to achieve the planned therapeutic results, which justi-
fies his choice.

Study protocol

Based on the inclusion criteria, 140 prescriptions were eligible
to be included in the research, which were numbered sequentially
and then random numbers were drawn until reaching the total of
the study sample, that is, 99 prescriptions. For data collection, a
structured instrument was used, consisting of: sociodemographic
variables; variables on clinical aspects, such as main medical
diagnoses, outcome of hospitalization; drugs prescribed and
schedule proposed by nurses for drug administration. It was
decided to collect this data from the profile of the clientele
served in order to establish links with the prescribed drugs and
the clinical repercussions during the PID.

To assess drug interactions, the Micromedex” software was
used, which identifies PDI’s and classifies them. Access was
through the website “https://intranet.ufrj.br/inicio/periodicos’,
followed by a search engine for the Micromedex’ software. When
accessing Micromedex’, the drug interaction tab was selected
and the drugs were submitted to the software using the generic
name, according to the drug prescription. Drugs were subjected
to analysis grouped by pairs based on the scheduling performed
by nurses.

Based on this, the program classified PDI's according to severity
(mild, moderate and severe), clinical evidence (reasonable, good
and excellent documentation) and presented clinical repercus-
sions. As for documentation, the software classified interactions
as excellent, when controlled studies consistently demonstrated
the interaction; good, which strongly states the interaction, but
there is a lack of controlled studies; and reasonable, at which
the studies are unsatisfactory, but the pharmacological aspects
sufficient to affirm the occurrence of the interaction.

Analysis of results and statistics

For the organization of the data and its statistical analysis,
the Excel’ software was used. In the characterization data,
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the discrete variables were analyzed using the descriptive
statistical measures of absolute and relative frequency and
the continuous ones, using the central tendency measures.
For the analysis of potential drug interactions, descriptive
statistical measures were calculated as absolute and relative
frequency. Bivariate analysis was used to assess the occurrence
of severe PDI according to the drug scheduling times. Odds
Ratio was calculated with the aid of the MedCalc software to
obtain the chance of occurrence of potential drug interac-
tions in prescriptions that had 5 drugs or more prescribed,
considering the significance level of p <0.05.

RESULTS

As for the demographic and clinical profile of patients with
cardiovascular diseases admitted to the clinic studied, of the 99
prescriptions selected, 59% referred to male patients and 41% fe-
male, with amean age of 71.7 (+ 15.1) years. Regarding females, the
average was 75.8 years and for males 67.2 years. The most prevalent
medical diagnoses according to the ICD-10 were congestive heart
failure (22.2%) and acute myocardial infarction (20%). Males were
more affected by heart failure and acute myocardial infarction, while
females were affected by angina and arrhythmias. The outcome
of hospitalization was 91.9% for hospital discharge and 8% death.

In the profile of the drug scheduling performed by nurses, 366
scheduled drug doses were identified, as well as 24 prescribed
drug classes, the main ones being
the antihypertensive drugs with 133
doses (13.89%), the analgesics with
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Distribution by time
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Figure 1 - Distribution of doses by time (n=1,366), Rio de Janeiro, Rio de
Janeiro, Brazil, 2019

Chart 1 - Odds Ratio for the occurrence of potential drug interactions in
prescriptions for patients with cardiovascular events, Rio de Janeiro, Rio de
Janeiro, Brazil, 2017, n=99

Prescriptions|Prescriptions
Number of drugs without PDI |  with PDI pvalue | OR
Up to 5 drugs 33 1
<0,0001 | 8,0
5 drugs or more 15 40

Note: PDI - potential drug interactions; OR — Odds Ratio.

Chart 2 - Characteristics of drug interactions with potential for serious harm

o\ A . .
116 doses (12.07%), d.'uretlcs with 70 Medicament 1| Medicament 2 | Documentation Clinical repercussion n*
doses (7.28%) and antiplatelet agents o - -

with 46 doses (4.78%). 696 (51%) doses Simvastatin | Amlodipine Good 'r?]‘;fj;fgyrc'jts‘i’s‘mVOPathyf including 4
were scheduled for the day service E - Clopidoarel - : drisk of bleeding: p
and 670 (49%) for the night service. noxaparin opidogre air ncreased risk of bleeding;

The highest number of scheduled Amiodarone Ranitidine Fair Increased exposure to amiodarone; 2
doses, considering the schedules in- Risperidone | Simvastatin Good Increased risk of myopathy, including 5
dividually, occurred at 6 a.m. with 301 rhabdomyolysis;
doses, followed by the 6 p.m. schedule Diltiazem Metoprolol Good Increased risk of hypotension, bradycardia 1
with 208 doses. as shown in Figure 1 P and changes in atrioventricular conduction;

Itis noteworthy thatamong the three Enalapril P?;?;:ii;;n Good May result in hyperkalaemia; 1
most prevalent hours, two were hours

of responsibility for night service (10 Cilostazol Omeprazole Good Increased exposure to cilostazol; 1
p.m.and 6 a.m.). Amlodipine Clopidogrel Excellent Decreased antiplatelet effect and increased 1

From the analysis of the sched- risk of thrombotic events;
uled pairs made by Micromedex, Enoxaparin Warfarin Fair It may result in an increased risk of bleeding; | 1
57 PDI's were identified, present in May result in increased digoxin
51 prescriptions, classified as mild 5 Carvedilol Digoxin Fair concentrations; Increased risk of complete 1
(8.77%), moderate 30 (52.63%) and heart block;
severe 22 (38.59%). The Odds Ratio Amlodipine | Amiodarone Good May resultin brfadycardia, atrioventricular 1
(OR) calculated to verify the chance blockand /or sinus arrest;
of occurrence of drug interactions in Simvastatin | Amiodarone Excellent :?];rsgéiﬂ r(l)s|k ;iDSf’mVOPathy, or 1
prescriptions with the use of five or YOSIS:
more drugs was 8.0, as shown in Chart Ticagrelor | Amiodarone Fair May r§SU|t in inijfe_ased EIXPOSUfe to 1
1.Thus, the chance of drug interactions amiodarone and ticagrelor;
occurring was eight times greater in Digoxin Spironolactone Good Increased exposure to digoxin. 1
prescriptions with five or more drugs, TOTAL: 22

with p <0.0001.

Note: *n - number of times the drug pair was detected by the software.
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Severe PDI by drug scheduling times

n*
o N A~ O © O

6pm 6am 10pm 8pm 8am

Drug scheduling time

Note: n* - number of times that drug interaction occurred with severe damage; PDI - potential
drug interactions.

Figure 2 - Distribution of severe PDI by drug scheduling times

As for serious interactions, and m 18 drug prescriptions were
detected 22 severe PDI, an average of 1.22 serious PDI interac-
tions per prescription. All prescriptions involved (n=18) had five
or more prescription drugs. The average number of drugs in the
prescriptions where the classification of severe PDI was assigned
was 13.33 drugs per prescription. The average drug dose of these
prescriptions was approximately 17.72.

Drugs for severe PDI were simvastatin (n=5), amiodarone
(n=5), amlodipine (n=4), clopidogrel (n=4), enoxaparin (n=4),
digoxin (n=2), ranitidine (n=2), risperidone (n=2), diltiazem (n=1),
carvedilol (n=1), cilostazol (n=1), potassium chloride (n=1), spi-
ronolactone (n=1), enalapril (h=1), metoprolol (n=1), omeprazole
(n=1), ticagrelor (n=1) and warfarin (n=1).

The drug pairs (n=14) with potential drug interaction for
severe damage, plus the level of evidence from the studies that
attributed this classification, as well as the possible clinical re-
percussions that can be observed in the practice of nursing care,
can be seen in Chart 2.

It can be seen in Figure 2 that 15 (68%) of potential drug interac-
tions with severe damage were scheduled for 6 p.m.and 6 a.m., times
when there was a higher number of doses scheduled by nurses.

DISCUSSION

With regard to socio-demographic and clinical characteristics,
the care profile at the locus inpatient unit of the research, marked
by a greater predominance of male patients, with a mean age of
71.7 years and the prevalent diagnosis of heart failure points to an
audience of elderly patients with chronic non-communicable disease.

Such a profile, in the interface with the investigated phenom-
enon of drug interactions, signals a risk factor for interactions
that is polypharmacy, since the age linked to the prevalence of
chronic non-communicable diseases requires the association
of several drugs, reflecting on care of nursing with regard to
scheduling performed by nurses. In the screen survey, prescrip-
tions with severe PDI had five or more prescription drugs, which
characterizes polypharmacy.

This statement is consistent with results of national and inter-
national investigations”'%2%, This is the case of the research that
characterized polypharmacy in primary care users and identified
the factors associated with it. There was a prevalence of 9.4% of
polypharmacy in the general population and 18.1% in elderly
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people over 65 years. The presence of chronic diseases, such
as heart disease, was a statistically significant factor associated
with polypharmacy?.

In the second survey, it was found that among 44 elderly
people with chronic health conditions who had their prescrip-
tion evaluated, 50% had polypharmacy and 72.7% at least one
potentially inappropriate drug prescribed. Therefore, this profile
leads to the need for professional (re)knowing the physiology
of aging, the expected morbidities for this age group, the drugs
used in this clientele and the most common ones in the field
in which they are inserted"?, with a view to preventing errors
related to drug interactions.

In this understanding, specifically about heart failure, the dis-
ease most found among patients in this study, it is a worldwide
phenomenon, with a high rate of occurrence in the population and
high rates of hospitalization and mortality. Regarding this condition,
the results of the investigation that identified the clinical-epide-
miological profile and the treatment instituted between surviving
and non-surviving patients hospitalized with heart failure stand
out, comparing them to data from the international literature®".

The treatment followed the current guidelines, which provide for
the use of angiotensin-converting enzyme inhibitors, angiotensin
receptor blockers and beta-blockers in systolic heart failure. The
use of angiotensin-converting enzyme inhibitors and angiotensin
receptor blockers at admission was higher among survivors®?",

These findings are in line with that identified in the drug therapy
proposal present in the analyzed prescriptions of patients with
cardiovascular events in this research, mainly heart failure, as
the main drug classes prescribed were antihypertensive drugs,
analgesics, diuretics and antiplatelet agents.

The most frequent antihypertensives were: calcium channel
blockers (amlodipine and diltiazem), beta-blockers (atenolol,
metoprolol and carvedilol), angiotensin-converting enzyme inhibi-
tors (captopril and enalapril), angiotensin receptor antagonists
(losartan) and adrenergic blockers (methyldopa). This profile
medicated approaches to the last guideline for heart failure of
the Brazilian Society of Cardiology®.

Regarding the schedules carried out by nurses, despite the
balance in the distribution of doses in relation to scheduling by
shifts (51% of doses scheduled for the day shift and 49% for the
night shift), in the analysis of the distribution by time in each work
shift, it was noted that the prevalent time in the day service was
at 6 p.m. and in the night service at 6 a.m. The least scheduled
time in the day service was at 16 hours with 58 doses, and in the
night service at 2 hours with 8 doses. Between 14 and 16 hours
there was a significant drop-in doses scheduled during the day
and in the night service between 24 and 04 hours.

This result is similar to that of other investigations carried
out on drug scheduling in hospitalization scenarios. In one of
them, performed in intensive care, there was a predominance
of scheduling for the night service (57.11%), with a concentra-
tion in the hours of 06 hours (29.18%) and 22 hours (17.86%)"">.

Another example was the investigation of scheduling and its
association with drug interactions in the context of analgesic
therapy with opioids in burn patients, in which 272 medical re-
cords were analyzed. The concentration of doses occurred at 22
and 06 hours and this favored the occurrence of PDI (frequency
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of 66%, 88.8% being severe) with an increased chance of causing
respiratory depression in three times®@?.

When carrying out the analytical deepening of the distribution
of drug scheduling in this research, it is assumed that the drop in
doses in the afternoon is linked to the institution’s family visit time
and the receipt of drugs from the pharmacy. This is because, the
prescription is sent up to 12 hours to the pharmacy and returned
with the separate drugs between 2 and 4 p.m., thus coinciding
with the family visit time.

The drop-in doses scheduled during this period may be related
to these structural conditions, as the nursing team is directed
to assist patients and their families, monitor the flow of visits,
receive, check and distribute drugs in patients’ drawers, request
absences and check for possible errors in the delivery of drugs.

As for the night service, it is conjectured that the drop in
scheduled doses between 24 and 04 hours has links with nurses’
attempt of to reconcile the drug administration times with the
home routine, as many patient’s inpatient units are in prepara-
tion for hospital discharge. Furthermore, the routine of nursing
care in the night service is influenced by the characteristics of
this shift, particularly the reduction in the nursing team and the
rest time, factors that interfere in the choice of drug schedules.

These points lead to the belief that nursing practice is organized
based on aspects of the team’s dynamics and institutionalized
routine. Thus, from the perspective of safety, are latent conditions
in this system/” that influence decision making when scheduling
drugs, which makes it necessary to discuss such nursing carein a
systemic approach, considering the vulnerabilities environmental/
institutional”.

In this sense, an aspect that deserves to be discussed is the
use of electronic drug prescriptions, considered one of the solu-
tions for improving patient safety in relation to drugs. A study
demonstrates that this computerization of prescriptions by
means of intelligent software facilitates the work process, the
standardization of language, the improvement of the interrela-
tion of professionals, the clarity of information and the security
of information recording®.

In addition, the software may contain automatic features that
indicate inadequacies in prescriptions in relation to the scheduled
times, toxic doses, treatment time, adverse effects, potential in-
teractions'?, On the other hand, electronic prescription also has
limitations. In the research scenario, for example, in which nurses
select the times for scheduling drugs through the computerized
system, the times available for selection are pre-determined by
such a system, with no possibility of proposing new times, which
also affects when scheduling the use of odd hours.

Despite these conditions linked to management, it is recog-
nized the importance of nurses to know the current need of the
patient and his clinic, the drug class and the therapeutic purpose
of the drugs involved in the prescription, as well as the chance
of drug interactions and their possible outcomes.

Moreover, nursing surveillance of the prescribed drugs re-
gardless of the schedule is essential. This is because when con-
sidering the therapy and the amount of drugs that need to be
prescribed, at some point, these drugs will be found on the
schedule. Therefore, it is the role of nurses to monitor reactions
and prompt intervention.

Sobrinho NP, Campos JF, Silva RC.

This monitoring is one of the pillars of safety in the use of
drugs, particularly in the item that deals with the right answer,
which recommends: carefully observing the patient to identify,
when possible, if the drug had the desired effect; record in medi-
cal records and inform the prescriber of all effects different from
those expected for the drug; maintain clear communication
with the patient and/or caregiver; consider the observation
and report of the patient and/or caregiver about the effects of
the drugs administered, including responses different from the
usual pattern; record all appropriate monitoring parameters'”),

The higher concentration of drug doses between 6 p.m. and
6 a.m. should generate professionals to reflect on the potential
implications in relation to patient safety. Therefore, it requires
vigilance to detectimmediate adverse reactions arising from the
administration of the drug, as well as to record it in the medical
record, in addition to monitoring the appropriate monitoring
parameters.

Regarding the occurrence of PDI’s, of the total sample analyzed
(n=99), 51 prescriptions presented drug interactions. The chance
of drug interaction occurring in prescriptions with five or more
drugs was eight times greater than in prescriptions with less
than five drugs, which is in line with other studies in this field®1?,

Severe PDI's accounted for 38.59% (n=22) of the total drug inter-
actions identified in the survey. Studies supporting the discussion
corroborate the results of the research on screen, which showed
a high rate of serious drug interactions and antihypertensive,
antiarrhythmic, antiplatelet agents, statins and anticoagulants
the classes that were most involved in the interactions, especially
amlodipine + simvastatin and enoxaparin + clopidogrel.

In an international study carried out in a cardiology ward in
an Indian teaching hospital, 812 prescriptions from patients who
were hospitalized for at least 48 hours were analyzed to assess
potential drug-drug interactions. The study identified 388 interac-
tions, of which 7.20% were classified as mild, 60.30% moderate
and 32.50% severe. The classes most involved in interactions are
antiplatelet agents, anticoagulants and diuretics®?.

This result is similar to that of research on drug interactions in
patients hospitalized with heart disease in a Pakistani hospital, in
which the most prevalent drug pairs were: aspirin + clopidogrel,
clopidogrel + fondaparinux and aspirin + fondaparinux®. Nation-
ally, research already carried out with cardiac patients also shows
similarities to these results.

An investigation that illustrates this is the prevalence and
clinical significance of drug interactions in the prescriptions of
40 elderly hypertensive patients followed up in a basic health
unit in Sdo Paulo. 169 interactions were detected and each el-
derly participant had at least one interaction. As for severity, 29
interactions were classified as serious, equivalent to 17.2%. The
most frequent serious interaction was that of amlodipine with
simvastatin (15%) and the drugs most involved in the interactions:
acetylsalicylic acid, enalapril, hydrochlorothiazide, glibenclamide,
metformin, simvastatin, amlodipine, captopril and furosemide®.

Some of these classes of drugs were also present in the research
carried out with patients with coronary artery disease who were
followed up on an outpatient basis at Instituto do Coracéo (Heart
Institute), to analyze the prevalence, severity and the implica-
tions of drug interactions. The researchers found that the main
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interactions occurred with beta-blockers (43.3%) and angiotensin-
converting enzyme inhibitors (27.8%), angiotensin-converting
enzyme inhibitors + acetylsalicylic acid (63.3%), and beta-blockers
+ blockers calcium channels (28.9%), most of them of moderate
severity, with a recommendation for to monitor therapy®.

The clinical repercussions of the identified interactions include:
bleeding, changes in heart rhythm, vital signs, thrombotic events,
myopathy, rhabdomyolysis, digoxin toxicity. Such repercussions
in elderly patients with cardiovascular events, who already have
the body systems affected by their condition, may further limit
their clinical evolution.

These damaging effects of interactions have not been well
studied. This is what a systematic review states about the preva-
lence of potential drug interactions and those that resulted in
damage to the patient during hospitalization, carried out based
on 27 articles published between 2000 and 2016. It was not pos-
sible to determine the prevalence of interactions that caused
real damage to the patient, as the existing data was limited. The
authors indicated the need for studies that could go beyond
measuring interactions, but assess their impact on patients®?®,

One of the studies that measured this impact was the one
that analyzed the presence of drug interactions in patients in the
cardiology ward and followed them up to identify the evidence
of the interactions. The prevalence of interaction was 30.47%in-
volving 249 patients, and the most common were heparin +
aspirin (29.38%) and clopidogrel + heparin (7.21%). Therefore,
68 real cases were detected, with an incidence of 17.53%, with
bleeding being the most common adverse effect with 60 cases,
mainly due to heparin and warfarin®@,

Therefore, considering that the peak time of occurrence of inter-
actions was at 6:00 p.m. and at 6 a.m., scheduling times most used
by nurses for drug administration, and that the average number of
drugs in prescriptions in which severe drug interaction occurred
was 13.33, nurses when scheduling drugs needs to carefully
evaluate the elements contained in the drug prescription. In this
understanding, knowledge about drug interactions is paramount.

Study limitations

Itis methodological, in relation to the number of prescriptions,
since in the research on screen, it was decided to analyze a single
prescription with 48 hours of hospitalization. Therefore, this
choice restricted the number of prescriptions, the identification

Sobrinho NP, Campos JF, Silva RC.

of other potential findings related to the interactions and their
links with the schedule carried out by nurses.

Contributions to nursing

The drug interactions detected refer to the need to think about
the factors that may have affected its occurrence, such as issues
related to specific knowledge acquired since academic training,
the use of schedules based on institutional routines, aspects of
the work process, the physical structure of the place where the
appointment is made, the difficulty of communication between
doctors, nurses and pharmacists.

Therefore, to minimize the occurrence of interactions, these
factors must be evaluated through a systemic approach, so that,
from that point on, interventions in reality can be proposed in
view of patient safety. In the case of the investigated reality,
these interventions go beyond the need to adapt the electronic
drug system implemented in the institution, with the insertion
of automatic alerts that signal frequent drug interactions to the
team in the daily practice of patients with cardiovascular events,
in light of the profile identified; the discussion of drug scheduling
and the occurrence of drug interactions in the context of teaching
through the simulation of clinical cases, with analysis of com-
mon situations in daily nursing, to develop the ability to make
decisions regarding care based on clinical reasoning, combining
theory and practice; joint performance of professionals, with the
participation of the clinical pharmacist.

CONCLUSIONS

There is still a practice in which there is no diversification of
schedules for the administration of drugs, which makes patients
hospitalized for cardiovascular causes vulnerable to drug interac-
tions, particularly serious ones. This was evidenced by the occur-
rence of serious interactions in 22 drug pairs, mainly in prescriptions
that had five or more drugs and more frequently at 6 p.m. and
6 a.m., times with higher dose scheduling performed by nurses.
The most recurrent drug pairs involved in serious interactions
were simvastatin + amlodipine and enoxaparin + clopidogrel.

These results point out that the practice of nursing with regard
to scheduling drugs requires a review of the criteria for proposing
schedules, considering a wide range of possibilities, in view of
ensuring patient safety.

REFERENCES

1. Secoli SR. Interagdes medicamentosas: fundamentos para a pratica clinica da enfermagem. Rev Esc Enferm USP [Internet]. 2001 [cited 2017
May 101;35(1):28-34. Available from: http://www.scielo.br/pdf/reeusp/v35n1/v35n1a04.pdf

2. Sharma S, Chhetriand HP, Alam K. A study of potential drug-drug interactions among hospitalized cardiac patients in a teaching hospital in
Western Nepal. Indian J Pharmacol. 2014;46(2):152-156. doi: 10.4103/0253-7613.129303

3. Mibielli B, Rozenfeld S, Matos GC, Acurcio FA. Interagoes medicamentosas potenciais entre idosos em uso dos anti-hipertensivos da Relagao
Nacional de Medicamentos Essenciais do Ministério da Saude do Brasil. Cad Saude Publica [Internet]. 2014 [cited 2018 Nov 15];30(9):1947-56.
Available from: http://www.scielo.br/pdf/csp/v30n9/0102-311X-csp-30-9-1947.pdf

4. Malachias MVB, Souza WKSB, Plavnik FL, Rodrigues CIS, Brandao AA, Neves MFT, et al. 7th Brazilian Guideline of Arterial Hypertension. Arq Bras Cardiol
[Internet]. 2016[cited 2017 May 10];107(3Suppl.3):1-83. Available from: http://www.scielo.br/pdf/abc/v107n3s3/pt_0066-782X-abc-107-03-s3-0001.pdf

Rev Bras Enferm. 2020;73(5):20190307 7 of 8



16.
17.

20.

21.

22.

23.

24,

Drug scheduling by nurses and drug interactions in patients with cardiovascular diseases
Sobrinho NP, Campos JF, Silva RC.

Comité Coordenador da Diretriz de Insuficiéncia Cardiaca. Diretriz Brasileira de Insuficiéncia Cardiaca Crénica e Aguda. Arq Bras Cardiol
[Internet]. 2018 [cited 2018 Nov 15];111(3):436-539. Available from: http://publicacoes.cardiol.br/portal/abc/portugues/2018/v11103/
pdf/11103021.pdf

Secoli SR, Danzi NJ, Lima FFF, Lorenzi Filho G, Cesar LAM. Intera¢des medicamentosas em pacientes coronariopatas. Rev Bras Cardiol
[Internet]. 2012 [cited 2018 Nov 15];25(1):11-8. Available from: http://www.onlineijcs.org/english/sumario/25/pdf/v25n1a02.pdf

Nascimento RCRM, Alvares J, Guerra Jr AA, Gomes IC, Silveira MR, Costa EA, et al. Polypharmacy: a challenge for the primary health care of
the Brazilian Unified Health System. Rev Saude Publica [Internet]. 2017 [cited 2018 Nov 15];51(Supl 2):19s. Available from: http://www.scielo.
br/pdf/rsp/v5152/0034-8910-rsp-S1518-51-52-87872017051007136.pdf

Pinto NBF, Vieira LB, Pereira FMV, Reis AMM, Cassiani SHB. Drug interactions in prescriptions for elderly hypertensive patients: prevalence
and clinical significance. Rev Enferm UERJ [Internet]. 2014;22(6):735-41. Available from: https://www.e-publicacoes.uerj.br/index.php/
enfermagemuerj/article/view/7111/13471

Murtaza G, Khan MYG, Azhar S, Khan SA, Khan TM. Assessment of potential drug-drug interactions and its associated factors in the
hospitalized cardiac patients. Saudi Pharm J. 2016;24:220-5. doi: 10.1016/j.jsps.2015.03.009

Shakeel F, Khan JA, Aamir M, Hannan PA, Zehra S, Ullah 1. Risk of potential drug-drug interactions in the cardiac intensive care units: a
comparative analysis between 2 tertiary care hospitals. Saudi Med J. 2018;39(12):1207-12. doi:10.15537/smj.2018.12.23430

Jain S, Jain P, Sharma K, Saraswat P. A prospective analysis of drug interactions in patients of intensive cardiac care unit. J Clin Diagn Res.
2017; 11(3):FCO1-FCO4. doi: 107860/JCDR/2017/236389403

Lea M, Rognan SE, Koristovic R, Wyller TB, Molden E. Severity and management of drug-drug interactions in acute geriatric patients. Drugs
Aging [Internet]. 2013 [cited 2018 Nov 15];30(9):721-7. Available from: https:/link.springer.com/article/10.1007%2Fs40266-013-0091-y

Flores PVP, Amorim FDB, Paes GO, Mesquita MGR, BoscoOS, Figueiredo LS. THE Management of drug prescription grounded on patient’s
safety: alert for nursing practice. Rev Enferm UFPE [Internet]. 2015 [cited 2017 Apr 10];9(5):7843-53. Available from: https: //periodicos.ufpe.
br/revistas/revistaenfermagem/article/view/10533/11433

Ribeiro GSR, Camerini FG, Henrique DM, Almeida LF, Pereira LMV, Macedo MCS. Analysis of nursing scheduling in an ICU: focus on patient
safety. Rev Pesqui: Cuid Fundam [Internet]. 2018 [cited 2018 Nov 15];10(2):510-515. Available from: http://www.seer.unirio.br/index.php/
cuidadofundamental/article/view/6113/pdf

Silva LD, Matos GC, Barreto BG, Albuquerque DC. Drug scheduling for nurses in prescriptions at sentinel hospital. Texto Contexto Enferm
[Internet]. 2013 [cited 2017 Apr 10];22(3):722-730. Available from: http://www.scielo.br/pdf/tce/v22n3/en_v22n3a19.pdf

World Health Organization. Medication without harm: WHO's third global patient safety challenge. Geneva: WHO; 2017.

Ministério da Saude (BR), Agéncia Nacional de Vigilancia Sanitaria. Assisténcia Segura: uma reflexao teérica aplicada a prética. Brasilia:
Ministério da Saude; 2013. 168p.

Fontenele RE, Aratjo TL. Andlise do planejamento dos hordrios de administracao de medicamentos em unidade de terapia intensiva
cardioldgica. Rev Enferm UERJ [Internet]. 2006 [cited 2018 Nov 15];14(3):342-9. Available from: http://www.facenf.uerj.br/v14n3/v14n3a03.pdf

Marques GFM, Rezende DMRP, Silva IP, Souza PC, Barbosa SRM, Penha RM, et al. Polypharmacy and potentially inappropriate medications for
elder people in gerontological nursing. Rev Bras Enferm [Internet]. 2018 [cited 2018 Nov 15];71(5):2440-6. Available from: http://www.scielo.
br/pdf/reben/v71n5/0034-7167-reben-71-05-2440.pdf

Patel V K, Acharya L D, Rajakannan T, Mallayasamy S, Guddttu V, Padmakumar R. Potential drug interactions in patients admitted to
cardiology wards of a south Indian teaching hospital. AMJ. 2011; 4(1):9-14. doi: http//dx.doi.org/10.4066/AMJ.2011.450

Poffo MR, Assis AV, Fracasso M, Londero Filho OM, Alves SMM, Bald AP, et al. Profile of patients hospitalized for heart failure in tertiary care
hospital. Int J Cardiovasc Sci [Internet]. 2017 [cited 2018 Nov 15];30(3):189-198. Available from: http://www.scielo.br/pdf/ijcs/v30n3/2359-
4802-ijcs-30-03-0189.pdf

Henrique DM,Silva LD,Camerini FG, Andrade KBS, Pereira SEM, Fassarella CS. Safe opioid analgesic therapy dose scheduling for burn
patients: a cross-sectional study. Rev Enferm UERJ [Internet].2017 [cited 2018 Nov 15];25:28082. Available from: https://www.e-
publicacoes.uerj.br/index.php/enfermagemuerj/article/view/28082/22841

Volpe CRG, Melo EMM, Aguiar LB, Pinho DLM, Stival MM. Risk factors for medication errors in the electronic and manual prescription. Rev
Latino-Am Enfermagem. 2016;24:e2742. doi: 10.1590/1518-8345.0305.2742

Zheng WY, Richardson LC, Li L, Day RO, Westbrook JI, Baysari MT. Drug-drug interactions and their harmful effects in hospitalised patients:
a systematic review and meta-analysis. Eur J Clin Pharmacol [Internet]. 2018 [cited 2019 Jan 31];74(1):15-27. Available from: https://link.
springer.com/article/10.1007%2Fs00228-017-2357-5

Rev Bras Enferm. 2020;73(5):20190307 8 of 8



