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ABSTRACT

Objective: to identify the factors associated to Potential Drug Interactions with High Alert Medications in the Intensive Care Unit
of a Sentinel Hospital. Methods: a cross-sectional, retrospective study using a quantitative approach carried out at a Sentinel
Hospital in Rio de Janeiro. The research was based on the analysis of the prescriptions of patients hospitalized in the Intensive
Care Unit of the Hospital, in a period of one year, in order to identify the drug interactions related to high alert medications in
these prescriptions. Results: Of the 60 prescriptions analyzed, 244 were selected. In these prescriptions, 846 potential drug
interactions related to high alert medications and 33 high alert medications were identified. Of the 112 types of potential drug
interactions identified, some were more recurrent: tramadol e ondansetron, midazolam and omeprazole, regular insulin and
hydrocortisone, fentanyl and midazolam, and regular insulin and noradrenaline. The variables polypharmacy, length of hospital stay,
and some specific medications were associated with drug interactions with high alert medications. Conclusion and implications
for practice: It is important to strengthen strategies to reduce adverse drug events. Therefore, the relevance of studies that
investigate the origin of these events is highlighted. Drug interactions can represent medication errors. It's indispensable to work
with strategies to better manage the medication system.

Keywords: Drug Interactions; Patient Safety; Safety Management; Intensive Care Units.

Resumo

Objetivo: Identificar os fatores associados as Interagdes Medicamentosas Potenciais com Medicamentos de alta vigilancia em
Centro de Terapia Intensiva de um Hospital Sentinela. Métodos: Estudo transversal, retrospectivo, de abordagem quantitativa,
realizado em um hospital sentinela no Rio de Janeiro. A pesquisa apoiou-se na analise das prescrigdes de pacientes internados
no setor, com recorte temporal de 1 ano, a fim de identificar as interagbes medicamentosas relacionadas a medicamentos
de alta vigilancia recorrentes nas mesmas. Resultados: Dos 60 prontudrios analisados, selecionaram-se 244 prescrigdes.
Nelas identificaram-se 846 interagdes medicamentosas potenciais, relacionadas aos medicamentos de alta vigilancia e 33
medicamentos de alta vigilancia. Dos 112 pares de interagdes identificadas, foram mais recorrentes: tramadol e ondansetrona,
midazolam e omeprazol, insulina regular e hidrocortisona, fentanil e midazolam, e insulina regular e noradrenalina. As variaveis
polifarmécia, tempo de internagéo e alguns medicamentos especificos foram associadas as interagdes com medicamentos
de alta vigilancia. Concluséo e implicagdes para a pratica: E importante fortalecer as estratégias para reduzir os eventos
adversos relacionados a medicamentos. Portanto, destaca-se a relevancia de estudos que levantem a natureza desses eventos.
As interagdes medicamentosas podem configurar erros de medicagéo. Portanto, é indispensavel que se trabalhe com estratégias
para melhor manejar o sistema de medicagéo.

Palavras-chave: Interacdes medicamentosas; Seguranga do paciente; Gestao da segurancga; Unidades de Terapia Intensiva.

RESUMEN

Objetivo: identificar los puntos asociados a las Interacciones Medicamentos Potenciales con Medicamentos de alta vigilancia
en un Centro de Cuidados Intensivos de un Hospital de Guardia. Métodos: estudio transversal, retrospectivo, de abordaje
cuantitativo, realizado en un hospital de guardia en Rio de Janeiro. Esta investigacion se basé en el andlisis de las prescripciones
medicamentosas de pacientes internados en un Centro de Cuidados Intensivos de un hospital, en un periodo de 1 afo, con
el objetivo de identificar las interacciones medicamentosas relacionadas con Medicamentos de alta Vigilancia recurrentes
en las mismas. Resultados: de los informes analizados, se seleccionaron 244 prescripciones medicamentosas. En las 244
prescripciones de medicamentos, se pudieron identificar 846 Interacciones de Medicamentos Potenciales (IMP) relacionados
a Medicamentos de Alta Vigilancia y 33 Medicamentos de Alta Vigilancia. De los 112 tipos de interacciones de medicamentos
potenciales identificados, algunos han sido mas recurrentes; a saber: tramadol y ondansetrén, midazolam y omeprazol, insulina
regular e hidrocortisona, fentanilo y midazolam, insulina regular y noradrenalina. Las variables polifarmacia, tiempo de internacion
y algunos medicamentos especificos se asociaron a las interacciones medicamentosas potenciales con Medicamentos de Alta
Vigilancia. Conclusién e implicaciones para la practica: es importante fortalecer las estrategias para reducir los eventos
adversos relacionados con medicamentos. Por lo tanto, se destaca la relevancia de los estudios que plantean la naturaleza
de estos eventos. Las interacciones medicamentosas pueden provocar errores de medicacion. Es imprescindible trabajar con
estrategias para administrar mejor el sistema de medicacion.

Palabras clave: Interacciones Medicamentosas, Seguridad del Paciente; Gestion de la Seguridad; Unidades de Cuidados Intensivos.
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INTRODUCTION

Health care contributes greatly to human health, wellness,
and longevity. However, these cares have always been, and still
are, a risky enterprise. Both modern therapies, complex diag-
noses and interventions, and the most basic care have been
causing damage to patients."

Drug therapy is the most widely used alternative and re-
presents a major advance in the prevention and treatment of
diseases. However, unnecessary or incorrect use of medications
can trigger or aggravate morbidities, compromising users’ quality
of life or even causing death, being the drug-related morbidities
currently considered a public health problem.2

There are different types of problems associated with medi-
cations, some are preventable and some are not. In the same way
they may or may not result in damage. The definition of a WHO
Expert Committee on Safety and Quality of Health Care states
that: an adverse drug event is any harm that has occurred to the
patient during drug therapy and resulting from appropriate care
or undue or suboptimal care. Adverse events include: adverse
reaction to a drug during its normal use and any secondary
damage to a medication error.3#

In this context, it is important to recognize the participation
of drug interactions (DI). Although the simultaneous use of some
drugs often increases therapeutic efficacy, certain combinations
cause damage and may increase the risk of drug interactions.
ADE accounts for approximately 5% of hospitalizations, of which
0.25 to 25% are due to drug interactions.®

Although often unidentified, the interactions are vertiginously
present, especially in the hospital reality. In a multicenter study,
it was observed that in the first 24 hours of hospitalization in
Intensive Care Units, 70.6% of the patients presented at least
one drug interaction. The total number of drug interactions was
2,299, with 350 types of drug®

Therefore, Dls can cause damage and be classified as ad-
verse drug events (ADE). According to the Health Surveillance
Notification System (NOTIVISA - “Sistema de Notificagbes em
Vigilancia Sanitaria” in Portuguese language) of the National
Health Surveillance Agency (ANVISA - “Agéncia Nacional de
Vigilancia Sanitaria” in Portuguese language), a total of 103,887
adverse events were registered in Brazil between 2006 and 2013,
of which 38,730 were related to drugs.”®lt is also estimated that
adverse events resulting from medication errors are one of the
most frequent patient safety problems in clinical settings.®

In this sense, authorities have established drugs that should
be greater controlled, since they are associated with more
representative damages to the patient. High Alert Medications
(HAMSs) or Potentially Hazardous Drugs (PHDs) have a high risk
of causing significant harm when mistakenly used.'® Although
the errors are not necessarily more common with these medi-
cations, the consequences of an error are clearly more serious
for the patients.

In addition to being harmful to patients, ADEs increase the
costs related to health care. In a study carried out in Brazil, in the
hospital setting, the costs related to ADEs, calculated in 6 months

of analysis, were R$96,877.90. Direct costs totaled R$26,463.90,
of which R$20,430.36 were obtained from the hospital and
R$6,033.54 from the perspective of the Unified Health System
(SUS - “Sistema Unico de Satde” in Portuguese language). Of
this amount, R$14,380.13 were due to non-preventable ADEs
and R$12,083.77 due to preventable ADEs."

As part of the implementation of strategies to reduce ADEs,
in 2017 the 3rd Global Patient Safety Challenge was launched
with the theme “Medication without harms”. The goal of this chal-
lenge is to reduce serious and preventable drug-related harm by
50% over the next five years by creating health systems that are
safer and more efficientin the steps of the medication process. "It
is important to highlight, therefore, the need to elaborate and
adopt strategies that corroborate with the reduction of adverse
events related to drugs in the Brazilian scenario, considering the
greater vulnerability of middle and low income countries to these
events. The understanding of the adverse event and its analysis,
in a multidisciplinary way, is the best way to correct the practice;
consisting of the concern with the patient’s safety, the provision of
instruments for care professionals to take preventive measures,
approaching the event constructively.'

Nursing is the largest health workforce in Brazil, estimated
around 1,500,000 professionals working in the country. This large
number of professionals then refers to the imperative of a direct
relation of the category with the strategies of patient safety and
prevention of errors.'

Therefore, by understanding the need to evaluate the nature
and scope of these events for implementation of strategies, the
purpose of this study is to identify the factors associated with
Potential Drug Interactions (PDI) with High Alert Medications in
an Intensive Care Unit of a Sentinel Hospital.

METHODS

Cross-sectional, retrospective study using a quantitative
approach. Carried out in a university hospital, recognized as
Sentinel, with medical prescriptions related to patients hospi-
talized at the Intensive Care Unit. This approach seeks to verify
information regarding the potential drug interactions with HAM
present in prescriptions of patients admitted. The study was
based on the analysis of ICU patients’ prescriptions for one year
(January 2014 to January 2015) in order to identify the potential
drug interactions related to the recurrent HAM in them through
a specific guide written by authors and approved by 3 experts
with expertise in the area of patient safety and pharmacovigi-
lance. Data was collected during 6 months by a team of three
researchers. Information gathered: sex, age, main diagnosis,
comorbidities, date of admission to the ICU, date of discharge,
transfer or death; in addition to the information related to each
prescription, namely number of medications per prescription,
list of prescription drugs, potential drug interactions related to
HAMs. As inclusion criteria, the medical records that had 3 to
5 consecutive prescriptions related to the first days of hospi-
talization were analyzed; where information necessary to the
collection was available. Medication prescriptions should have
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at least one HAM and be differentiated from each other. It should
be noted that the HAMs belonging to the classes described in
the Bulletin of the Institute for Safe Medication Practices (ISMP
- “Instituto para Praticas Seguras no Uso de Medicamentos” in
Portuguese language) Brazil were considered, namely: Intrave-
nous adrenergic agonists; Intravenous, transdermal, and orally
opioid analgesic; General, inhalation, and intravenous analgesic;
Intravenous adrenergic antagonists; Intravenous anti-arrhythmic;
Antithrombotic; Neuromuscular blockers; Intravenous radiological
contrast; Oral hypoglycemic agents; Intravenous inotrope; Intra-
venous and subcutaneous insulin; Medications administered by
epidural or intrathecal route; Medications in liposomal form and
corresponding drugs; Chemotherapeutics for parenteral and
oral use; Moderate-acting intravenous sedatives; Cardioplegia
solutions; as well as specific medications: Concentrated injecta-
ble potassium chloride, Intravenous hypertonic sodium chloride
(concentration greater than 0.9%), Subcutaneous epinephrine,
Injection of potassium phosphate, Hypertonic glucose (concen-
tration greater than or equal to 20%), Oral methotrexate, Injection
of sodium nitrate, Intravenous oxytocin, Intravenous promethazi-
ne, Injection of magnesium sulphate, injection of vasopressin.'s

As exclusion criteria, prescriptions that were not properly
dated, signed, and legible were not used.

Of the 214 charts surveyed, it was possible to select 60, follo-
wing the inclusion and exclusion criteria. Sixty-six were excluded
because they did not have at least three different prescriptions;
had illegible prescriptions, did not have prescriptions regarding
the first week of hospitalization in the ICU or a minimum of pres-
criptions containing HAMs. Of the 60 charts selected, 244 drug
prescriptions were verified. All available charts were analyzed to
meet the inclusion criteria and possible use. Before the final data
collection, a pilot test was conducted with a data collection script.
However, as there was no change necessary and the number of
records available was small, it was decided to use the data in
the survey. For each medical record, the first prescriptions were
analyzed, minimally considering the first 3 prescriptions up to the
limit of the first 5, depending on their availability and period of
hospitalization of the individual. The PDlIs involving at least one
HAM were analyzed based on the prescriptions.

Definition of Potential Drug Interactions (PDIs) and
selection of drug pairs

The PDI pairs were defined according to the indication of the
Micromedex 2.0 database.'® Based on the establishment of drug
pairs in prescriptions, the presence or absence of drug interaction
in the aforementioned database was investigated.

Data processing

The variables were analyzed using position (mean, median,
minimum, and maximum) and scale statistics (standard deviation
and interquartile ranges), respecting the population distribution
(normal or abnormal) for each variable. In order to identify the
association between the selected variables and the occurrence of
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HAM-related drug interactions, there was a comparison between
the average age of the patients with and without PDI, according
to the t-student test, and the Length of hospital stay, by the Mann-
-Whitney test of correlations between continuous variables.

The quantity of PDI with HAM per period, length of hospital
stay, number of medications prescribed, and age were described
by Pearson correlation coefficients and dispersion charts.

The prevalence of drug use was expressed by absolute and
relative frequencies and compared according to patients with
and without PDI by the Chi-square test, as well as comorbidities,
gender, and reason for hospitalization. As the number of patients
who did not present PDI was very low, the number of PDIs and
HAM according to medications and comorbidities were com-
pared by the Mann-Whitney, test, then a linear model was fitted
generalized with distribution Gamma and function of inverse link
for the number of PDI with HAM explained by drugs, significant
at the significance level of 5% according to the Mann-Whitney
test. The tests considered a level of significance of 5% under
two-tailed hypothesis, and the calculations were performed with
the assistance of soffware R 3.2.2.

It should be noted that this study sought to meet all determi-
nations present in resolution 466/12 of the National Health Coun-
cil, submitted to the Research Ethics Committee and approved
under opinion number 988494.

RESULTS

Patient profile

A total of 244 medication prescriptions were selected from 60
medical records. As for sex, 25 (41.66%) patients were female,
and 35 (58.33%) were male. The average age of the patients
was 58.6 years old.

The main diagnoses of the patients ranged from arrhythmias,
pneumonia, heart failure, syndromes, strokes, epilepsy; however,
most of the patients presented oncological diseases as the main
diagnosis (32-53.33%).

The majority of patients (37-61.66%) had preoperative or
postoperative reasons for hospitalization of various surgical
procedures, with a stay of less than 5 days.

It is also important to emphasize the comorbidities of the
individuals who had their prescriptions analyzed. Most of them
were related to Chronic Obstructive Puimonary Disease, Systemic
Arterial Hypertension, and Diabetes Mellitus. The summary of
patient information is shown in Table 1.

The average number of medications received by patients in
up to 5 drug prescriptions was 14 drugs.

In 244 drug prescriptions, 846 potentially HAM-related drug
interactions and 112 different PDI involving HAMs were identified.
33 different high alert drugs were identified. Of these 33 drugs,
21 were present in at least one PDI.

Of the 112 types of PDI identified, some were more recurrent;
namely: tramadol and ondansetron, which was identified 97 times
in the prescriptions; midazolam and omeprazole, 67 times; regular
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Table 1. Characterization of patients exposed to PDI according to demographic and clinical variables, 2014-2015,
Niteroi, 2015

Without HAM- related With HAM- related

_— o
Characteristics TOTAL N (%) PDI N (%) PDI N (%)
Gender MALE 35 (58.33%) 1(2.85%) 34 (97.14%)

FEMALE 25 (41.66%) 1(4%) 24 (96%)
Age in years 12 -18 1(1.66%) 0 (0%) 1 (100%)
19-59 30 (50%) 1(3.33%) 29 (96.66%)
>60 29 (48.33%) 1(3.44%) 28 (96.55%)
Excessive polypharmacy o 0 o
(over 10 medications) YES 54 (90%) 1(1.85%) 53 (98.14%)
NO 6 (10%) 1(16.66%) 5 (83.33%)
Comorbidities YES 38 (63.33%) 1(2.63%) 37 (97.36%)
NO 22 (36.66%) 1(4.54%) 21 (95.45%)
Surgical patient YES 37 (61.66%) 1(2.70%) 36 (97.29%)
NO 23 (38.33%) 1(4.34%) 22 (95.65%)
Length of hospitaliza- Up to 10 41 (68.33%) 2 (4.87%) 39 (95.12%)
tion stay in days
11-30 15 (25%) 0 (0%) 15 (100%)
>30 4 (6.66%) 0 (0%) 4 (100%)
insulin and hydrocortisone, which occurred 54 times. Regarding Figure 1. Dispersion of hospitalization time according to the amount of PDI
PDls among high alert drugs, the main interactions were fentanyl with HAM per period, Niterdi, 2015
and midazolam, identified 74 times; as well as regular insulin and 2 J—
noradrenaline, observed 51 times. E: | . .
Statistical modeling E o -
Of the 60 patients in the database, only 2 did not present T 204 ¢ s o

any cases of PDI. Therefore, the prevalence of PDI with HAM in 2 . : * *e .. =

this sample was of 0.96 (96%). £ : . oL, # ey
It was decided to make the evaluation by the number of PDIs 5 1 *

with HAM per period as a continuous measure. Figure 1 presents
a dispersion of this quantity in relation to the logarithm of hospi- b 3
talization time. There is an apparently increasing relationship if
we consider patients admitted up to 45 days. Two patients were
hospitalized for more than 100 days.

Figures 2 and 3 show the relationships of the amount of Figure 2. Dispersal of the amount of PDI with HAM per period and number
PDI according to the number of medications and the age of the of concomitant medications, Niterdi, 2015
patient. The Pearson correlation coefficient of the DI number
with the number of drugs is high: 0.729 with 95% CI of [0.582;
0.829], so there is a correlation between the two variables. As for
age, there does not seem to be any relationship. The estimated
correlation in this case was -0.005 with 95% CI [-0.258; 0.249].

In Figure 2 we can see the existence of an association be-
tween the quantity of PDI and the amount of medication used
by the patient.

Table 2, then, compares the distributions of the amount 04 ¢
of PDI with HAM per period, considering factors such as sex, ' ) . i
comorbidities, and medications. It is important to highlight that

Length of Hospital Stay (Logarithmic scale)

Amount of DI with PHD per period
ol
o\
em
.
. om0
.

..o
o.\
. o\

Concomitant medications
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Figure 3. Dispersion of the amount of PDI with HAM by period and age (years),

Niterdi, 2015

Amount of DI with PHD per period
1

Age (years)
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those that presented the highest propensity to cause PDI were
listed in the table.

When the amount of PDI is associated with the age of the
patients admitted, it is possible to note that there is apparently
no correlation between these two variables, indicating that in this
sample, age would not be related to PDI.

Excessive polypharmacy increases the average number of
PDIs from 2.3 to 12.9 (p = 0.012). And some medications seem
to be more likely to cause PDI, such as Fentanyl (p value <0.01),
Midazolam (p value <0.01), Noradrenaline (p value <0.01),
Regular Insulin p value <0.03), Amiodarone IV (p value <0.01),
Tramadol (p value 0.032) and K Phosphate (p value of 0.035).
Administration of Midazolam, regular Insulin and Amiodarone IV
were considered to be important independent drugs associated

Table 2. Comparisons of scales of the amount of PDI with HAM per period according to sex, comorbidities, and

selected medications, Niter6i-2015

Variable Factor N Min Max Mean Star.1d:f1rd Average 1St. 3rd_ *
deviation quartile  quartile
Fem. 25 0 27 9.72 7.272 9 4 14
Sex 0.108
Male 35 0 52 17.0S 14.861 12 5 26.5
o No 22 0 44 1190  11.169 8 5 17.25
Comorbidities 0.402
Yes 38 0 52 15.23 13.552 11.5 5 20
No 36 0 49 14.94 13.427 11 5 21.25
SAH 0.672
Yes 24 1 52 12.62 11.761 9.5 5 14.5
No 46 0 49 14.47 12.278 12 5 20
DM 0.306
Yes 14 2 52 12.5 14.527 6.5 3.5 14.5
No 52 0 49 13.05 11.703 9 5 19.25
COPD 0.316
Yes 8 2 52 20.25 17.831 13.5 8.25 33
Excessive No 6 0 7 4 2.366 45 3.25 5
polypharmacy 0.012
(>10) Yes 54 0 52 15.13 12.938 12 5 20
No 37 0 20 7.216 5.287 5 3 10
Fentanyl <0.001
Yes 23 2 52 24.957 13.65 25 14.5 345
No 40 0 70 7.175 5.088 5.5 3 10.25
Midazolam <0.001
Yes 20 9 52 27.7 12.444 26.5 19 36
Noradrena- No 42 0 27 8.714 6.248 8 4.25 12 0001
. <0.
line Yes 18 1 52 26.389 15.401 26.5 15 36
Regu|ar in- No 5 0 5 2.4 1.949 3 1 3 0.003
sulin Yes 55 0 52 15.073 12.779 12 5 20 '
Amiodarone No 51 0 49 11.255 10.585 9 4.5 14 i
<0.
v Yes 9 8 52 29.667 13.105 32 20 36
No 21 0 36 17.905 11.743 20 8 27
Tramadol 0.032
Yes 39 0 52 11.923 12.899 9 5 12
No 48 0 52 12.875 13.114 9 4.5 15
K phosphate 0.035
Yes 12 4 36 18.583 10.326 17.5 11.5 26.25

* Mann-Whitney’s Test
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with an increase in the number of PDIs with HAM per period at
a significance level of 5%.

To discover which of these drugs independently predict the
amount of PDI, a generalized linear model was used, considering
Gamma distribution with inverse link, indicating as explanatory
variables the previously significant drugs. Itis concluded that the
administration of Midazolam, regular Insulin and Amiodarone IV
are importantindependent drugs associated with an increase in
the number of PDIs with HAM per period at a significance level
of 5% (Table 3).

Table 3. Final model for Amount of PDI with HAM per
period. Generalized linear model considering Gamma
distribution with inverse link, Niterdi, 2015

Coefficient Estimate Standard T value P
error

Intercept 0.413 0.107 3.847 <0.001

MIDAZOLAM -0.085 0.014 -6.092 <0.001

REGULAR

INSULINE -0.284 0.108 -2.627 0.011

QMIODARONE -0.019 0.009 -2.195 0.032

The estimates provided in Table 3 shall be interpreted as the
variation in the inverse of the average of the response (Amount
of PDI). That is, the average PDI per period for patients who
did not use any of these 3 medications is (0.11—13): 2.42 | If the
patient takes midazolam, for example, the inverse of the ave-
rage reduces 0.085, i.e.: [g413-0.035) _ >0° , which means an
increase of about 0.6 DI per period. On the other hand, regular
insulin, which has the greatest effect, becomes an average of
0413-0284) ~ /-7, wichmeans anincrease of 5 PDIs per HAM
per period.

Therefore, it can be understood that among the individual
factors analyzed, there is a correlation between polypharmacy
and the occurrence of PDI with HAM, more specifically to the
use of 3 of them concomitant with other medications. Elderly
patients appear to be at no greater risk of developing PDI with
HAM and the length of hospital stay is directly proportional to
the number of PDI with HAM.

DISCUSSION

Through the analysis of the charts, with regard to the profile
of hospitalized patients, it can be seen that in the ICU of such
institution there is a differentiated profile of most intensive care
institutions, where patients have a demand for complex care,
instability and/or severity; since the majority (61.66%) of these
came from preoperative or postoperative surgical procedures
and, in a few days, was transferred to the hospital’s wards.

However, it seems common that intensive care units receive
severe patients, dependent on mechanical ventilation and more
complex technologies. Generally, these patient profiles are pre-
ferred in these sectors.

The intensive care units are defined as a critical area for
hospitalization of severe patients, who require specialized profes-
sional attention, specific materials, and the use of technologies."”

As to the demographic profile of the patients, the majority
were male (58.33%); which converges with a multicenter study
where 1,124 medical records were included; of which 630 (56%)
were male. According to a review of the literature published in
2013, the majority of patients hospitalized in intensive care units
are male and elderly.5'8

However, in a survey conducted in two Brazilian hospitals,
the average age was 56.1 and the median age was 57 years.'®
On the other hand, in aresearch carried out in a Brazilian tertiary
care hospital, the sample (n = 573) presented 73% patients
with age equal to or above 60 years.? In this study, 48.32% of
the patients were over 60 years of age, while the average age
was 57.5 and 58.5 years, respectively, for the patients exposed
and not exposed to PDI, which did not characterize a majority
of elderly patients. It is believed that this profile is due to the
hospitalization of many young patients before or after surgery.

In this research, age did not show any correlation with the
amount of PDI in Pearson’s test. In addition, when comparing the
age of patients with PDI with those who did not present PDI, a sta-
tistically significant difference was not identified in the t-student
test (p 0.934). In another study with DI in Intensive Care, drug
interactions were more frequent in patients older than or equal
to 60 years, but the relationship was not statistically significant
(p value = 0.90).2"

With respect to length of hospital stay, a correlation was
found between the amount of PDI per period and the length of
hospital stay, indicating that this could be a predisposing factor
tothe PDIs.This factis also true in other studies carried out in the
intensive care. However, it would be important to adopt a careful
analysis, since a larger number of drugs and consequently of
PDI are usually expected in patients with longer hospitalization
time. In a study comparing PDI data between 24 and 120 hours
of admission to the intensive care, the average number of PDIs
per patient increased from 2.9 (24 hours) to 3.3 (120 hours).5

It should be noted that the drugs strongly associated with
PDI were also extensively prescribed drugs, therefore they were
presentin many of the PDIs; however, amiodarone was notinclu-
ded in this factor, since it was prescribed only to nine patients.

Fentanyl and midazolam are widely used in intensive care,
so that the current literature also brings the high frequency of DI
involving these two drugs. It was noted in researches carried out
in ICU that, among the most interacting drugs, midazolam and
fentanyl showed 45 (14.5%) of the drug interactions identified,
and of the 15 most frequent Dls, nine involved midazolam or
fentanyl.2122
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It is also observed that of the most frequent Ml fentanyl or
midazolam were associated with eight of them. Fentanyl was
also the largest interacting agent found in 36 of 54 DI pairs.®°

It is believed that the presence of PDIs with these HAMs is
due, among other factors, to their great use in intensive care. This
factor, coupled with the aggravating factors of the sector and the
complexity of the clientele, may increase the occurrence of errors
and PDls. In a study related to medication errors, 12.1% of the
medication errors were related to HAMs, predominantly venous
anesthetics (fentanyl, midazolam and propofol), corresponding to
43.3%.2 Amiodarone, on its turn, has a known risk of increasing
the QT interval. The medication has a reported drug interaction
relationship with about 197 other drugs, many of them with reper-
cussions related to prolongation of the QT interval.'624

Insulin was also associated with PDI. In other studies, the
relationship of the drug with DIs was also highlighted: of 840 pairs
of DIs identified, 14 were related to insulin. Insulin was also related
to the 15 main DI pairs, being the frequency of DI involving this
medication of 6.67%.52

If we consider the relevance of insulin today, we are faced
with the possible impact of errors involving these drugs. In 2012
there were about 366 million people living with diabetes mellitus
worldwide, and in 2011, about 4.6 million people died from the
disease.®®

An important factor to be discussed is the issue of polyphar-
macy, which presented a strong correlation with the PDIs in this
study. It is worth noting that the use of more than six medications
per day increases the risk of DI by 9.8 times and the prevalence
of interactions is strongly associated with the number of drugs
prescribed (p 0.001).2226

In this perspective, it is considered that patients from inten-
sive care units may be more likely to develop drug interactions
when compared to patients from other units. In addition to the risk
attributed to polypharmacy, there is the risk of severity, disease,
and organ failure.®

Efforts to prevent medication errors should be made, consi-
dering the great repercussion of the errors on patient safety, inclu-
ding therapeutic/drug reconciliation (TR). The concept emerged
in 2002 in the United States and, in 2003, the Joint Commission
considered TR as an indispensable activity to improve patient
safety. A systematic review indicated that unintended drug dis-
crepancies were identified in 98.2% of the patients, based on the
use of drug reconciliation.?”-2

The nursing team plays a fundamental role in the reduction of
ADE, since it works uninterruptedly in care and represents, in most
cases, the highest percentage of health care workers. In addition,
the nursing team is the most involved in drug administration.®

Itisimportant to emphasize in the scope of the Dls that nurses
must pay attention to the period of the medical prescriptions in
order to avoid that drugs that may interact and/or interfere with the
effectiveness of the treatment are administered simultaneously,
ensuring the proper drug administration and their intervals, redu-

Drug interactions in one Intensive Care Unit
Cortes ALB, Silvino ZR

cing the potential adverse events associated with Dls.*

CONCLUSION

The study population was very homogeneous with respect to
PDI with HAM, since only two patients were not exposed to them.
Of the independent variables analyzed, namely, sex, age, comor-
bidities, polypharmacy, and length of hospital stay; polypharmacy
and the use of some specific medications such as midazolam,
regular insulin, and amiodarone 1V showed a strong and signifi-
cant association with the PDIs. Length of hospital stay was also
associated with the presence of PDI with HAM. This research is
relevant in terms of patient safety and medication use, since there
are few studies focused on the drug interactions related to HAMs,
especially referred to the public intensive care. Considering that
DIs can configure medication errors, it is essential that the health
team work with strategies to better manage the medication sys-
tem, from the moment of prescription to the drug administration.
This factor is especially relevant when referring to nurses, who
carry out a large part of their routine work in ICU, dealing with
medications. To implement strategies to reduce medication errors
related to Dls, studies characterizing and establishing the profile
and risk factors for these events are required. In this sense, this
research finds its value. Considering also that HAMs are drugs
that result in more serious events when related to errors, it is
imperative to study this topic.

It is important to highlight the relevance of some medica-
tions. Some of them were more likely to cause PDI, such as
Fentanyl (p value <0.01), Midazolam (p value <0.01) and regular
Insulin (p value 0.03). This fact, in spite of the possibility to be
influenced by the great use of these agents in the intensive care
environment, represents their relevance when it comes to errors
related to the medication system. This is also true when listening
to current literature. The errors and DAEs related to these drugs
are frequent in several studies carried out in ICU or ITU. Due to
the pharmacodynamics of these drugs, the repercussions may be
even more serious, considering the patient hospitalized in ICU or
ITU; usually polymedicated, elderly, presenting comorbidities, and
with possibility of inefficiency in the processes of metabolization
and excretion of medications. In this way some vigilance must
be established in order to avoid unnecessary DI or when the
joint administration of certain inter-agents is indispensable; one
must possess the competences to handle this administration in
amore adequate way with the lowest possible risk for the patient.

Regarding the limitations of the study, the number of indivi-
duals was small and the study was carried out in only one unit,
which makes it difficult to generalize the results. It is believed that
further studies are needed, with a larger number of participants,
in order to give greater power to the analysis. It should also be
noted that some drugs were not identified in the software used to
carry out the study, so the possible Dls involving them were not
considered. This fact may then underestimate the prevalence of
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PDIs. Regarding method and data analysis, it was intended to
establish the risk factors for DIs with HAM; however, since the
number of patients that did not present DI was very low (only
2), the number of DIs with HAM were compared according to
medications and comorbidities by the Mann-Whitney test.
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