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Abstract

Background: Drug interaction is a process that occurs when the effects and/or toxicity of a drug are modified by the previous or simultaneous presence of
another drug, which may result in a change in therapeutic efficacy or an increase in the risk of adverse events. Objective: to evaluate the potential drug
interactions of antimicrobials in prescriptions of patients admitted to a hospital in the State of Para, in 2019. Methods: This is a qualitative-quantitative,
retrospective and cross-sectional study, carried out by collecting data from medical records of patients who used antibiotics and were hospitalized in 2019
in a hospital in Para. Drug interactions were assessed using the Micromedex database. Results: During the study period, 83% (n = 762) of the patients who
were admitted to the institution used antibiotics. There was a male prevalence of 54% (n = 409), the average age was 56 years. 6870 drugs were prescribed,
of which 1,727 (25%) were antimicrobials, an average of two antibiotics prescribed per patient. A 52% rate (n = 395) of drug interactions was obtained
between antimicrobial drugs and other classes. The drug ciprofloxacin had the highest number of interactions, 42% (n = 165), interacting with 12 different
drugs. Conclusion: the prescriptions analyzed showed a high index of potential drug interactions. Thus, it is stated that the presence of the pharmaceutical
professional inserted in the multiprofessional teams and in the process of evaluating prescriptions in the hospital sector, is of extreme importance and
need to reduce risks and increase patient safety in the use of medications.
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INTRODUCTION

Drug interaction (DI) is a process that occurs when the effects
and/or toxicity of a drug are modified by the previous or
simultaneous presence of another drug, which may result in
a change in therapeutic efficacy or an increase in the risk of
adverse events."” DI can be classified into three main categories:
physical-chemical interactions, pharmacokinetic interactions
and pharmacodynamic interactions.?

receive multiple medications, which significantly increases the
risk of DI with potentially serious consequences for the patient.*
Despite being present in the hospital routine, many Dls are not
identified due to the lack of proper assessment of prescriptions
and the absence of a clinical pharmacist in the multidisciplinary
health team.> Among the relevant interactions in clinical
practice, those that occur through the use of antimicrobials
stand out, which are one of the most prescribed classes of
drugs for therapeutic and prophylactic use.® Antimicrobials
play a crucial role in the treatment of infections caused
by microorganisms, however, their inappropriate use or in
combination with other drugs can lead to unwanted effects,
such as microbial resistance and toxicity. In the context of
hospital care, these drugs represent from 20% to 50% of total
drug spending.”

In the hospital environment, it is common for patients to
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In Brazil, the evaluation of drug prescriptions to identify
possible pharmacological interactions is an attribution of the
clinical pharmacist, as established by Resolution N2 585/2013
of the Federal Council of Pharmacy.® Thus, evaluating the
conditions of prescriptions containing antimicrobials will result
in the development of practices that guarantee the adequate
and rational use of drugs, increasing the effectiveness and
safety of the patient.®

Therefore, the present study aims to identify and evaluate
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potential DIs in prescriptions for hospitalized patients who
used antibiotics in a hospital in the State of Par3, in the year
2019.
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METHODS

This is a quali-quantitative, retrospective and cross-sectional
study, conducted in a municipal hospital in the State of Par3,
with analysis of prescriptions of hospitalized patients in the
year 2019.

The hospital is small and offers general care with an urgent
and emergency entry point, as well as admission to the adult
medical clinic. The institution has 44 active beds, 41 of which
are clinical beds, 02 semi-intensive care beds and 01 isolation
bed.

Data were collected through the medical records of patients
who were hospitalized during the study period. Only data from
adult patients (age >18 years) who used antimicrobial drugs
during the hospitalization period were included, those who
had a prescription for herbal medicines and/or a prescription
for active ingredients such as vitamins, mineral salts and
components of the diet. The data extracted from the medical
records were: sex; age; diagnosis using the international disease
code (ICD); Names and quantities of prescribed medications.

Data were recorded in spreadsheets in the Microsoft Office
Excel 2016 program. Data were distributed in absolute and
relative frequencies and the analysis to assess associations
was performed using the chi-square and Fisher’s exact tests,
with a significance level of 5% (p < 0.05). For the analysis
and classification of potential DlIs involving antimicrobials,
the Micromedex® database “Drug Interactions Tool”, version
2.0, was used as a bibliographic source. According to the
available information, DIs were described in terms of potential

adverse reactions and classified according to severity (mild,
moderate and severe), which takes into account the risk of
clinical effects, and according to the mechanism of interaction
(pharmacokinetic, pharmacodynamic, physical -chemical).

For the age criterion, an adult was defined as any person aged
18 years or over (up to 59 years), and elderly as any person
aged 60 years or over.

The research was approved by the Research Ethics Committee
of the Federal University of Pard (UFPA) with CAAE number:
37307620600000018.

RESULTS

Prescriptions were collected from 919 patients. However, based
on the criteria used, 157 patients were excluded. Therefore,
83% (n=762) of patients admitted from January to December
2019 at the hospital under study used antimicrobials. The
average number of drugs prescribed per patient was 09 (nine),
ranging from 02 (two) to 20 (twenty). It was also found that
86% (n=656) of patients had five or more prescription drugs,
which is classified as polypharmacy.

According to Table 1, there was a prevalence of males 54%
(n=416). Regarding age, the average was 36 years (18 - 106), with
a prevalence of adults 54% (n=409), the elderly represented
46% (n=353) of hospitalizations. The most prevalent ICDs
among hospitalized patients were: infection of the respiratory
system with 29% (n=223), infectious and parasitic diseases with
18% (n=140), and diseases of the genitourinary system with
17% (n=127).

Table 1. Profile of patients admitted to a hospital in the State of Para, in 2019

Profile male female Total

% N % N % N
Gender 54% 416 46% 346 100% 762
Age group
18-60 years 55% 226 45% 183 54% 409
over 60 years old 54% 190 56% 163 46% 353
CID
A - Some infectious and parasitic diseases 59% 82 41% 58 18% 140
B - Some infectious and parasitic diseases 69% 11 31% 5 2% 16
C - Neoplasms 50% 1 50% 1 0,3% 2
D - Diseases of the blood and hematopoietic organs and some immune disorders. 37% 7 63% 12 3% 19
E - Endocrine, nutritional and metabolic diseases. 69% 25 31% 11 5% 36
F - Mental and behavioral disorders 0% 0 0% 0 0% 0
G - Diseases of the nervous system 0% 0 100% 2 0,3% 2
H - Disease of the eyes and adnexa / Diseases of the ears and mastoid process 50% 1 50% 1 0,3% 2
F - Disease of the circulatory system 45% 10 55% 12 3% 22
J - Disease of the respiratory system 54% 121 46% 102 29% 223
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K - Disease of the digestive tract 34% 18 56% 35 7% 53
L - Disease of the skin and subcutaneous tissue 77% 33 33% 10 6% 43
M - Diseases of the musculoskeletal system and connective tissue. 100% 5 0% 0 0,7% 5
N - Diseases of the genitourinary system. 39% 50 61% 77 17% 127
R - Symptoms, signs and abnormal clinical and laboratory findings, not classified elsewhere. 40% 6 60% 9 1% 15
S -Injury, poisoning and some other consequences of external causes. 100% 4 0% 0 0,5% 4
T -Injury, poisoning and some other consequences of external causes. 78% 40 22% 11 7% 51
Not identified 100% 2 0% 0 0,3% 2
416 346 762

Source: Authors, 2021

During the analyzed period, a total of 6,870 drugs were
prescribed, of which antibiotics accounted for 25% (n= 1,727)
of this total. During this period, 18 different active principles of
antibiotics were used. On average, each patient was prescribed
two different antibiotics. Ceftriaxone was the most frequently
prescribed antibiotic, accounting for 37% (n=631) of total
prescriptions. Among patients receiving ceftriaxone, 54%
(n=342) were male and 46% (n=289) female. This antimicrobial
substance was the most prescribed antibiotic for both sexes, as
shown in Table 2.

Clindamycin presents a great difference in relation to gender,
with a higher number of prescriptions, 93% (n=235) for men,
and only 7% (n=18) for women, and may be the first choice
treatment for upper respiratory tract infection ( Table 2).

In Table 3, you can see that 23% (n=395) of DI were identified
betweentheprescribed antibioticsandthe otherdrugs. Themost
prevalent DIs occurred among: quinolones and hypoglycemic
agents, opioids and glucocorticoids; macrolides with opioids,
glucocorticoids and antihypertensives. The pharmacodynamic
mechanism of interaction was the most frequent, present
in 57% (n=223) of interactions and pharmacokinetic in 43%
(n=172) of interactions. Interactions classified as serious were
the most prevalent and corresponded to 52% (n 206), of which
60% (n=110) were prescriptions for elderly patients.

The drug that presented the highest number of IMs was
ciprofloxacin, with 42% (n=165) and interacting with 12
different drugs, followed by gentamicin with 17% (n=67) of IMs
with five different drugs.

Table 2. Antimicrobials prescribed in the year 2019, in a hospital in the State of Para
Male Female Total

Prescribed Antibiotics

% N % N % N
Ceftriaxone 54% 342 46% 289 37% 631
Clindamycin 93% 235 7% 18 15% 253
Gentamicin 46% 97 54% 115 12% 212
Metronidazole 60% 112 40% 73 11% 185
Oxacillin 66% 114 34% 59 10% 173
Ciprofloxacin 51% 41 49% 40 5% 81
Ampicillin 53% 33 47% 29 3% 62
Cefepime 44% 12 56% 15 2% 27
Chloramphenicol 46% 12 54% 14 1% 26
Azithromycin 59% 10 41% 7 0,9% 17
Clarithromycin 47% 8 53 9 0,9% 17
Vancomycin 54% 6 46% 5 0,7% 11
Ceftadizyme 44% 4 56% 5 0,5% 9
Cephalothin 86% 6 14% 1 0,4% 7
Imipenem 57% 4 43% 3 0,4% 7
Amikacin 40% 2 60% 3 0,3% 5
Crystalline Penicillin 67% 2 33% 1 0,2% 3
Amoxicillin 0% 0 100% 1 0,1% 1
Total 60% 1040 40% 687 100% 1727

Source: Authors, 2021
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The DI between metronidazole and cimetidine is classified as
moderate and was represented by 28% (n=110) of the total
DI, occurring with higher prevalence in patients aged 18 to 59
years.

Among the most predominant adverse effects that can be
caused by interactions classified and identified as serious, are:
Ciprofloxacin x Metronidazole with potential increase in the risk
of QT interval prolongation and in 17% (n=36), with prevalence
among adult patients; Ciprofloxacin x Tramadol which can
potentially result in risk of CNS depression and respiratory
depression 27% (n=56), with a prevalence of 57% (n=32) in adult
patients; And the interaction between ciprofloxacin x insulin
that can increase the risk of hypoglycemia or hyperglycemia,
16% (n=33), with a frequency of 61% (n=20) in elderly patients.

The 395 DIs found were related to the group of patients using
polypharmacy. According to the statistical analysis, there was
a positive correlation (p < 0.0001) between the number of
prescribed drugs and the probability of Ml occurring.

DISCUSSION

In the present study, a predominance of hospitalization of
male patients was observed, 54% (n 416), corroborating the
research by MurtazalO, where 55% of the patients were male
and 45% female, with a mean age of 62 years. As well as the
study by Mousavi & Ghanbarill which showed a prevalence
of 59% of male hospitalizations and a mean age of 61 years.
Other studies carried out in Brazil also highlighted the
prevalence of hospitalized men with frequencies above 55%,
this factor can be justified due to social and cultural barriers,
in which men only seek the health service when the condition
becomes critical.’**3* The cited studies present differences
in relation to the age group and the diagnoses found, with
a prevalence of elderly people, while this research shows
a higher percentage of hospitalized adult population (54%
n=409). The most frequent diagnoses presented in studies
with the profile of adult and elderly patients are diseases of the
cardiorespiratory and circulatory system, which differs from
this research in which there was a prevalence of diagnoses
related to infectious and parasitic diseases (20% n=156). The
divergence between the results can be justified due to regional
variations, socioeconomic profile of the population, climate

and organization of health care networks, as observed in other
Studies 10,12,13,15,16,17,18,19, 20.21

At the institution under study, the choice of antimicrobial
drug was based on the patient’s clinical condition and on
laboratory tests that indicated signs of infection, but not the
specific identification of the microorganism. This means that
the initiation of antibiotic treatment was empirical. However,
it is advisable that the choice of antibiotic drug be based on
microbiological effectiveness tests for the microorganisms
found in the patient, in order to avoid the risk of bacterial
resistance.?? In the hospital unit under study, ceftriaxone was
identified as the most prescribed antibiotic, which is in line
with a study carried out in Ethiopia, where the prevalence of
ceftriaxone prescriptions was 58%.% In another study carried

out in three hospitals located in northeastern Tanzania,
ceftriaxone and metronidazole were the most frequently
prescribed antibiotics.?* The prevalence of ceftriaxone use can
be explained by the fact that it is a broad-spectrum drug used to
treat a variety of infections, being the first choice in cases such
as acute bacterial meningitis, community-acquired pneumonia,
complicated intra-abdominal infections, pneumonia acquired
hospital, pyelonephritis, among others.?

The frequency of severe DI in this study corresponded to 52%,
similar to two studies carried out in the Asian continent.?*%
In Brazil, a study by Alvim and collaborators? in a hospital in
the state of Minas Gerais, found a frequency above 50% in Dls
considered serious. Considering the negative results and the
risk of death from DI, the presence of a clinical pharmacist in
hospitals becomes an effective alternative in reducing risks and
preventing serious adverse events, ensuring safe and effective
treatment for hospitalized patients.?®

Metronidazole and ciprofloxacin had the highest number of
interactions with other drugs and are highlighted as drugs
with the highest frequency of interactions. Sanchez-Lopez®
observed the same prevalence of interactions related to the
use of these two drugs and the class of fluoroquinolones in
general, in a study carried out in Mexico. These drugs can cause
QT interval prolongation and their simultaneous use increases
the risk of this side effect, and therefore attention should be
paid to this interaction.3® Fluoroquinolones are antibiotics
widely used in clinical practice due to their broad spectrum,
and they are among the antibacterials most associated with QT
interval prolongation .31

The average prescription of nine medications per patient
can be considered high and is configured as polypharmacy,
corroborating the research carried out in Italy in which patients
were on therapy with an average of eight medications.®®* A
retrospective study with hospital prescriptions showed results
similar to those of this study, potential DIs were described
in prescriptions with five or more drugs, suggesting an
association between polypharmacy and the occurrence of
DI1.3*% Ppolypharmacy is one of the main problems in patient
safety, as it increases the chances of adverse events due to
medication errors and |M.%¢

CONCLUSION

The identification and analysis of DI with antimicrobials in this
study revealed a significant number of interactions, with a
predominance of severe interactions. These results underscore
the importance of the pharmacist in the multidisciplinary team,
as heis crucial in the prevention, detection and resolution of DI,
in addition to playing a key role in guiding health professionals
and patients. The presence of this professional in the hospital
environment allows for a more comprehensive approach to
drug therapy, including reviewing prescriptions, identifying
potential interactions and suggesting appropriate adjustments
in the therapeutic scheme, as well as strengthening actions
aimed at pharmacovigilance.

Therefore, the presence of clinical drugs in the multidisciplinary
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hospital team is essential to ensure the effectiveness, safety CONFLICTS OF INTEREST: There are no conflicts of interest.
and quality of drug therapy, especially with regard to the use

of antimicrobials. Its collaborative and interdisciplinary work ~ FINANCIAL SUPPORT AND SPONSORSHIP: Nil.

allows the promotion of integrated pharmaceutical care,

directly benefiting the health and well-being of hospitalized
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