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Chronic and multiple diseases are more prevalent in elderly individuals and, epidemiological highlight 
can be given to cardiovascular conditions requiring multi-drug therapies, which favor the occurrence 
of drug interactions. This study aims to analyze potential drug interactions and correlate them with 
adverse events in elderly heart-disease patients in a hospital setting. This is a prospective description 
of the analysis of medical prescriptions and records of 80 patients, with data collection performed 
by using validated instruments during a seven-month period. The drug interactions found were 
indicated by scientifically recognized databases and subsequently treated statistically with adequate 
software. 1841 potential interactions between drugs were detected, of which 74.1% did not show any 
therapeutic benefits, with antithrombotic and analgesic drugs accounting for the worst results. The 
number of potential interactions was proportional to the occurrence of adverse events, classified at 
87.3% as moderate to severe. It is concluded from such results that there is a proportionality between 
the occurrence of potential drug interactions and the detection of adverse events, with therapeutic 
management being of great importance for safety, quality and affordability of the treatment.
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INTRODUCTION

Population projections by the World Health 
Organization show that in 2050 there will be 2.1 
billion elderly in the world. Data from the Ministry of 
Health showed that in the last years the main cause of 
hospitalization of Brazilian elderly people was attributed 
to cardiovascular diseases (Brasil, 2016).

Combining pharmacological therapies is a usual 
procedure in the treatment of heart diseases and must 
be based on the individual characteristics and clinical 
response of the patient. Some combinations, however, 
result in undesirable interactions, adversely affecting the 
patient’s treatment and quality of life.

Drug interactions are clinical events in which the 
effect of a drug is changed by the presence of another 
drug, food or chemical agent (Brunton et al., 2010). 
These alterations may contribute to the treatment of 
concomitant diseases or generate health problems, such 
as the occurrence of adverse events, changes in duration 
of action and toxicity of a drug, new and longer episodes 
of hospitalization of patients (Lisboa, 2000; Tatro, 1999; 
Hussar, 2000). The number of medicines, gender, age, 
genetic characteristics, body structure and dietary 
habits of the patients can be a determining factor in the 
occurrence of interactions (Rodrigues, Oliveira, 2016; 
Secoli, 2010). 

421 million hospital admissions worldwide are 
estimated, with approximately 42.7 million adverse 
events (Jha et al., 2013). Iyer et al. (2014) found that 
more than 30% of the adverse events detected in 
patients admitted to intensive care units were from 
drug interactions, many of which were preventable and 
predictable.
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This study aims to analyze potential drug 
interactions and correlate them with adverse events in 
elderly heart disease patients in a hospital setting. 

MATERIAL AND METHODS

An observational, descriptive and prospective 
study, carried out at Francisco Morato de Oliveira 
Hospital, located in the city of São Paulo and intended 
for the care of state public servants and their dependents, 
for research and education.

Population and sample

The population was composed of patients aged 60 
years or older, heart disease patients, hospitalized in a heart 
care unit at the study site. Patients with hospitalization 
period of five days or longer were included. The choice 
of time interval was attributed to the patients’ average 
length of stay in the care unit and medical literature 
information on the increased likelihood of adverse events 
caused by drug interactions after such period (Strom, 
2000). Patients with incomplete records, who either died 
or were transferred to another ward during the collection 
of information were excluded from the research. There 
were no restrictions on the number of drugs prescribed 
and severity of the patients’ clinical status.

The medical prescriptions and records were 
evaluated in the wards and in the Medical Archive and 
Statistics Service at the study site for seven months. 
The choice of the period was based on the time required 
for the sample to be reached and on the time spent by 
the researcher in the institution. The information was 
collected after 24 hours and 120 hours of hospitalization, 
allowing the comparison between the moment of 
adjustment to the therapy and its definition. 

A previous pilot study with the same methodology 
was conducted by the researcher to define the sample to 
be studied and the methodology applied. 

Data collection and interpretation 

The information for the research was collected by 
means of validated instruments previously created by 
Lima (2007) and Reis (2009) in similar studies containing 
adaptations to the terms and periods analyzed in this 
study. The gender, age, hospitalization diagnosis, dosages 
and times of administration of prescribed drugs were 
analyzed. Information on medical records regarding 

possible adverse events and laboratory test results was 
collected as well. The interpretation and treatment of data 
regarding interactions and adverse events used references 
from tertiary, secondary and primary sources, such as 
the drug monographs available in the MICROMEDEX® 
2.0 database. The information obtained was subsequently 
compared with two other references, the MEDSCAPE® 
base and LEXICOMP® Online Interaction Checker. 
The Naranjo algorithm and the definitions used by other 
researchers were used to determine the causality of the 
adverse events detected, which received the WHO-ART 
terminology (Karch, Lasagna, 1975; Brasil, 2013).

Statistical analysis

The statistical analysis was performed by using 
the mean, median, minimum and maximum values, 
standard deviation, absolute and relative frequencies, as 
well as two-dimensional scatter plots. A 95% confidence 
interval was assumed for a mean (Bussab, Morettin, 
2006), generalizing the findings of the number of drugs 
prescribed, interactions and adverse events; Student’s 
t-test for independent samples or Mann-Whitney (Siegel, 
2006) in the comparison of total drugs prescribed after 
24 hours and 120 hours of hospitalization, according to 
gender; analysis of variance (ANOVA) with a Fixed Factor 
(Neter et al., 1996) or Kruskal-Wallis in the comparison 
of total drugs prescribed after 24 hours and 120 hours of 
hospitalization, according to age group and diagnosis; 
Spearman’s correlation coefficient in the quantification 
of the correlation between drug interactions and adverse 
events. In all conclusions obtained through the inferential 
analyses an alpha level of significance equal to 5% was 
used. Statistical analyses were carried out with the aid of 
statistical program R® version 3.3.2 (R Code Team, 2016). 

Ethical aspects

The study was submitted for the examination 
and approval of the Research Ethics Committee of the 
Institute of Medical Care to State Public Servants.

RESULTS AND DISCUSSION 

The research was composed of 80 elderly heart 
disease patients, most of them men (56.3%), showing 
similarity to epidemiological data disclosed by the 
Ministry of Health (Brasil, 2017). The patients’ average 
age was 74.5±7 years, ranging from 60 to 89 years. The 
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most frequent diagnoses were non-ST-Segment Elevation 
Acute Myocardial Infarction (50%), Atrioventricular 
Block (21.3%) and Unstable Angina (8.8%).

During the two moments of evaluation of the selected 
patients, there were 1793 prescriptions of items in total, 
consisting of 120 different drugs. The prescriptions 
made contained on average 10.7 drugs after 24 hours 
and 11.7 drugs after 120 hours of hospitalization, 
which is in line with the literature that shows that the 
quantity of drugs prescribed is directly proportional 
to the patient’s length of stay in the hospital unit, due 
to the need to adjust therapy or to complications in the 
clinical condition during hospitalization (Passarelli, 
2005). No correlation was found between the patients’ 
age and the quantity of drugs prescribed; differing from 
the diagnoses shown, in which surgical procedure for 
myocardial revascularization and transient ischemic 
attack were the ones that showed greater plurality of 
medicines. The female gender showed a mean of 12.1 
items prescribed and greater diversity in prescription; 
which is similar to previous studies carried out by other 
researchers (Lima, 2007; Reis, 2009).

Observations regarding the positive and proportional 
correlation between the quantity of prescribed items and 
the occurrence of drug interactions were also evidenced, 
which is in line with the literature (Rodrigues, Oliveira, 
2016; Secoli, 2010; Steinman, 2015). 

The study allowed to detect 197 different 
interactions with 1841 potential occurrences. There 
was a predominance of possible drug combinations that 
could lead to adverse events, clinical complications and 
longer hospitalization. The lack of therapeutic benefit 
was found in 146 interactions (74.1%) and only in 51 
interactions (25.9%) the clinical evaluation as to the 
feasibility of the associations showed to be necessary 
(Micromedex, 2017; Medscape, 2017; Lexicomp, 2015). 
Approximately 85.3% of the interactions identified 
between drugs were described simultaneously by more 
than one database, indicating agreement between them. 

The evaluation of drug interactions between drugs 
showed a predominance of the pharmacodynamic 
nature (72.1%), moderate severity (56%) and unspecified 
onset speed (69.3%). This highlights the need that the 
care team knows the drugs included in the therapy, 
so they can adjust dosages and posology and avoid 
compromising the therapeutic result. Therefore, 
careful consideration is required as to the feasibility of 
concomitant drug administrations (Micromedex, 2017). 
The practice of reconciliation of medicines was shown to 

be fundamental in the pharmacotherapeutic follow-up of 
the patients analyzed and must not be neglected during 
the patients’ hospitalization process, as described in 
studies by other researchers (Vira, Colquhoun, Etchells, 
et al., 2006; Frizon, Santos, Caldeira, et al., 2014). 

The therapeutic classes that showed the highest 
interactive potential were the antithrombotic agents  
(37.9%), followed by analgesics (15.7%), agents acting on 
the renin-angiotensin system (7.8%), antidiabetic drugs 
(7%), heart disease medications (6.3%) and diuretics 
(4.75%); which were also observed in Lima (2007). 

Direct action on platelet aggregation, interference 
with insulin action and alteration in prostaglandin 
production and renal metabolism were the mechanisms 
of action most frequently elucidated by the potential 
drug interactions detected. The monitoring of 
coagulation disorders, hemodynamic stability, control of 
glycemic levels and renal function were the most widely 
suggested therapeutic management proposals in view of 
the potential interactions, making the health team aware 
of the need for therapeutic management of patients and 
strict monitoring of the likelihood of adverse events. 

92 different types of adverse events were found, 
based on the WHO-ART terminology; with hypotension 
(11.2%), constipation (9%), hypertension (6%), dyspnea 
(5%), bradycardia (4.8%) and hematomas (3.5%) 
occurring more frequently. 

The results obtained allowed the observation of 
increasing and proportional correlation regarding the 
number of potential drug interactions and number of 
adverse events detected (Figure 1). This fact can be 
confirmed by the estimated Spearman’s correlation 
coefficient (s) of 0.347 (p=0.002), which allows to affirm 
that the higher the total drug interactions, the higher the 
total drug-related adverse events, in accordance with the 
studies conducted by Reis (2009) and Alvim et al. (2015).

Evidences were obtained regarding the quantitative 
relevance of the adverse events and their severity, with 
an emphasis on those considered as moderate and severe 
(87.3%) and the causal relationship to drugs as possible 
and probable (89.7%), with drug interactions standing 
out. The increasing and significant correlation between 
the severity of drug interactions and drug-related 
adverse events (EAM) was observed in the following 
situations: contraindicated interaction and mild severity 
EAM (s=0.237, p=0.034) (Figure 2A); high severity 
interaction and moderate EAM (s=0.225, p=0.045) 
(Figure 2B); moderate severity interaction and moderate 
EAM (s=0.383, p<0.001) (Figure 2C). 
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TABLE I – Summary measurements of drug interactions, their severity, nature and speed

total mean CI(mean)a median minb maxc dpd

Drug-drug interactions 
(24 h+120 h)

1841 23.0 20.4 ; 25.6 24.0 1 49 11.8

Severity

Contraindicated 2 0.0 0.000 ; 0.044 0.0 0 1 0.2

High 745 9.3 8.0 ; 10.6 9.5 0 29 5.8

Moderate 1032 12.9 11.3 ; 14.5 12.0 1 32 7.3

Mild 62 0.8 0.6 ; 1.0 0.0 0 3 1.0

Nature

Unknown 184 2.3 1.9 ; 2.7 2.0 0 8 1.8

Pharmacokinetics 281 3.5 2.8 ; 4.2 4.0 0 15 3.1

Pharmacodynamics 1328 16.6 14.6 ; 18.6 17.0 1 39 8.9

Pharmaceutics 0 0.0 - 0.0 0 0 0.0

Pharmacokinetics and pharmacodynamics 48 0.6 0.4 ; 0.8 0.0 0 4 1.0

Speed

Slow 387 4.8 4.0 ; 5.6 4.0 0 17 3.6

Late 37 0.5 0.3 ; 0.7 0.0 0 6 1.1

Fast 141 1.8 1.4 ; 2.2 2.0 0 9 1.9

Unspecified 1276 16.0 14.2 ; 17.8 17.0 1 33 8.4

a
95% confidence interval for the mean, bminimum value, cmaximum value, dstandard deviation
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TABLE II – Most frequent drug interactions

Medicine I Medicine II Potential Interactions % Interactions

Acetylsalicylic acid Enoxaparin 95 5.2

Acetylsalicylic acid Clopidogrel 94 5.1

Metamizole sodium Enoxaparin 92 5.0

Metamizole sodium Acetylsalicylic acid 88 4.8

Clopidogrel Atorvastatin 85 4.6

Clopidogrel Enoxaparin 81 4.4

Acetylsalicylic acid Insulin human 80 4.3

Metamizole sodium Clopidogrel 72 3.9

Acetylsalicylic acid Atenolol 51 2.8

Metamizole sodium Enalapril 49 2.7

Acetylsalicylic acid Ranitidine 47 2.6

Metamizole sodium Atenolol 45 2.4

Acetylsalicylic acid Enalapril 44 2.4

Enalapril Insulin human 41 2.2

Clopidogrel Omeprazole 37 2.0

TABLE III – Summary measurements of number, severity and causality of drug-related adverse events 

total mean CI(mean)a median minb maxc dpd

Drug-related adverse events 222 2.8 2.4 ; 3.2 2.5 0 11 1.9

Adverse events possibly related to DI 214 2.7 2.3 ; 3.1 2.0 0 11 1.9

Severity

(continuing)
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TABLE III – Summary measurements of number, severity and causality of drug-related adverse events 

total mean CI(mean)a median minb maxc dpd

Lethal 0 0.0 - 0.0 0 0 0.0

Severe 40 0.5 0.3 ; 0.7 0.0 0 3 0.8

Moderate 146 1.8 1.5 ; 2.1 2.0 0 7 1.3

Mild 27 0.3 0.2 ; 0.4 0.0 0 3 0.6

Causality

Defined 1 0.0 0.000 ; 0.022 0.0 0 1 0.1

Probable 82 1.0 0.8 ; 1.2 1.0 0 6 1.0

Possible 109 1.4 1.1 ; 1.7 1.0 0 6 1.3

Conditional 21 0.3 0.2 ; 0.4 0.0 0 2 0.5

Doubtful 0 0.0 - 0.0 0 0 0.0

DRP 1 0.0 0.000 ; 0.022 0.0 0 1 0.1

a
95% confidence interval for the mean, bminimum value, cmaximum value, dstandard deviation, med=medicine 

DRP*=Other drug-related problems. DI= Drug interactions

FIGURE 1 – Two-dimensional scatter plot between total drug interactions after 24 h and 120 h and total interaction-related 
adverse events.
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FIGURE 2 – Increasing and significant correlation between severity of drug interactions and drug-related events.

The knowledge of drug interactions and related 
adverse events is extremely important for the quality of 
health services, requiring professional qualification in 
selecting and interpreting such information quickly and 
thoroughly.

CONCLUSION

The study allowed the analysis of potential drug-drug 
interactions in the prescriptions for elderly heart disease 
patients in a hospital setting and the correspondence 
with adverse events. The proportionality between the 
quantity of drugs prescribed and the potential occurrence 
of drug interactions and the positive and proportional 
correlation between the number of interactions and 
adverse events were detected. 

The information originated from this research 
enabled the preparation of an instructional material for 
guidance and therapeutic management of elderly heart 
disease patients.
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