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Abstract
This study aimed to evaluate the polypharmacy extent and the

frequency and severity of drug interactions by evaluating inpa-
tients in the emergency department. In this epidemiological-

descriptive study, data were collected retrospectively by reviewing
medical records of 92 hospitalized patients in the emergency
department with a stay over 48 hours. Out of the study population,
54.3% and 45.7% were respectively male and female, with a mean
age of 59.09. In terms of hospitalization, 27.2% and 16.3% were
hospitalized due to heart problems and trauma, respectively and
the mean length of hospitalization was 3.91 with a standard devia-
tion of 2.57 days. The mean drug received was 8.48, with a stan-
dard deviation of 4.48. Of the patients, 81.5% received more than
5 drugs; in addition, the observed amounts of drug interactions of
A, B, C, D, and X were 2.5%, 17%, 59.3%, 19.5%, and 1.9%,
respectively. The drug interaction prevalence in inpatients in the
emergency department was high. The presence of a pharmacist is
necessary to identify drug interactions and reduce drug-therapy
problems to provide quality services.

Introduction
One of the common methods in the treatment of patients is the

use of medication, and its proper and rational prescription is one of
the most important contributors to community health.1
Unreasonable administration and use of drugs are seen in many
countries, including third world countries.2 Many doctors do not
spend time for careful monitoring of all prescription and consump-
tion drugs, and this inaccuracy in prescribing medications, espe-
cially for patients undergoing a multi-drug regimen, can lead to
drug interactions. Patients with chronic disease resistant to treat-
ment due to the prolonged course of the disease, which usually
leads to the addition of other diseases to the primary problem,
require multiple medications.3-5 The term polypharmacy, which has
been common in recent years, has numerous definitions, but most
researchers have considered using 5 or more drugs as polypharma-
cy. Polypharmacy can increase the risk of drug interactions, med-
ication errors, side effects, hospitalizations, and treatment costs.6-8

One of the most important and common causes of patients
referring to treatment centers is drug interactions, which is one of
the most important medication errors.9 Drug interactions occur
whenever the specific effect of a drug, which is prescribed for a
patient, is changed by taking the second drug. Many of the side
effects of prescription drugs are caused by a variety of drug inter-
actions. Drug interactions themselves lead to a new disease in the
patient, leading to more prescriptions of drugs to treat the patient.
In addition to damaging different organs, it can increase patient
costs, patient referrals, unnecessary para-clinical tests and conse-
quently, the cost of treatment. The use of drugs that interact with
each other will include a high percentage of the healthcare support
budget of these patients, which may lead to a reduction in the num-
ber of services needed in this group.10

In the past decades, we have seen a link between the over-
crowding of the emergency department and the quality of services
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provided. In addition to overcrowding, other factors such as stress,
inadequate number of emergency medicine specialists, failure to
communicate among the treatment team make the emergency
department a place of occurrence of drug-treatment problems. In
the emergency department, multiple drugs are prescribed concur-
rently, which are added to the patient’s previous regimen without
screening, thus exposing the patient to drug interactions.11,12

Since patients’ health is a top priority for the health care sys-
tem, drug interactions and their side effects should be avoided in
order to improve their health more rapidly. It also doubles the
importance of predicting drug interactions and how to treat them.10
Many drug interactions are predictable, and many of them can be
prevented. Also, because in our country, it is not easy to measure
the blood levels of drugs in patients, the importance of predicting
drug interactions and how to deal with them is doubled.13
Therefore, we decided to evaluate the extent of polypharmacy and
the prevalence and severity of drug interactions by evaluating
these patients in the emergency department.

Materials and Methods
In this cross-sectional (epidemiological-descriptive) study,

data from medical records of 92 hospitalized patients in the emer-
gency department in Golestan Hospital, affiliated with the Ahvaz
Jundishapur University of Medical Sciences, were collected retro-
spectively and randomly from 2018-03-21 to 2018-06-22. 

Kardex forms of all patients referred to the Internal
Emergency, Psychiatric, Cardiac, and Surgery departments during
this period, and those patients who met the criteria were included
in this study. Exclusion criteria were taking at least 2 drugs, staying
at least 48 hours in the emergency department, incomplete records,
and hospital stay for less than 48 hours. After collecting the data,
the extracted data were inserted into the designed forms. These
forms consisted of two parts, the first part consisting of demo-
graphic information, length of stay, hospitalization department,
cause of hospitalization, underlying disease, and the second part
included the name, dosage, and form of the received drug.

In this study, polypharmacy was considered concomitant use
of 5 drugs or more, and drug interactions were determined by Lexi-
Comp software. In this software, drug interactions are classified
into five classes of A, B, C, D, and X (Table1). After drug interac-
tions were determined, the data were analyzed.

Statistical analysis
Values of quantitative variables (length of hospitalization, the

number of prescription medications, and the number of drug inter-
actions) are expressed as the mean ± Standard Deviation (SD).
Values of qualitative variables (gender, age groups, background
disease, and cause disease) are presented as frequencies. The nor-
mality of data was assessed by the Kolmogorov-Smirnov test.
Mann-Whitney test and Kruskal-Wallis test were used in order to
compare mean values of quantitative variables in the levels of
qualitative variables. Association between polypharmacy status
and qualitative variables was analyzed using the chi-square test.
Also, the association between quantitative variables was analyzed
using the Spearman correlation coefficient test. A p-value of less
than 0.05 was considered statistically significant. All data were
analyzed with SPSS version 32.

Results
Among the 92 patients included in this study, 42 patients

(45.7%) were male, and 50 patients (54.3%) were female, with a
mean age of 59.09 years. The total number of prescription drugs
was 760 from 126 types, of which 409 were injectable drugs. The
number of drugs received by patient was from 2 to 30, with a mean
of 8.48 and a standard deviation of 4.48. A total of 81.5% of the
study population had polypharmacy, of which 31.5% received
more than 10 medications (Figure 1). The maximum frequency of
individuals of hospitalization was in the internal emergency
departments, and the minimum frequency of individuals of hospi-
talization was in the psychiatric department (Figure 2).
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Table 1. Classification of drug interactions in the studied
patients.

Drug            Definition
interaction  
class             

A                            There is no known drug interaction.
B                            There is a drug interaction but it does not require clinical treatment.
C                            The drug interaction requiring treatment monitoring.
D                           Drug interaction requiring dose adjustment.
X                            There is a drug interaction with an advised category for no concomitant use.

Figure 1. Frequency of receiving the drugs.

Figure 2. Frequency of individuals in the study departments.
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A total of 81 people (88%) in the sample had at least one inter-
action. The number of drug interactions varied from 0 to 22, with
a mean of 5.52 and a standard deviation of 5.53 for each patient.
Out of the patients, 9, 34, 81, 45, and 5 patients had interactions A,
B, C, D, and X, respectively. The percentage and frequency of
interactions are as follows (Table 2).

Most drug interactions have been between heparin and aspirin
with 25 times administration. As Table 2 shows, the most frequent
interactions were in the emergency departments. 

In the terms of frequency, Class D/medium severity of drug
interactions, frequencies of interactions of heparin and aspirin,
phenytoin and ranitidine, and aspirin and clopidogrel were 25, 17,
and 15, respectively.

The most commonly prescribed drugs were pantoprazole (55
times) and atorvastatin (44 times). A list of the ten most commonly
used drugs is shown in Table 3.

The number of drug interactions compared with demographic
and clinical information of the patients is shown in Table 4.

Comparison between the number of drug interactions with
demographic and clinical information of the patients are shown in
Table 3. Results showed a positive significant relationship between
drug interactions and age, length of hospitalization, and the num-
ber of drugs received (respectively P=0.022, P=0.021, and
P<0.001). There was no statistically significant relationship
between the number of drug interactions and gender (P>0.05). 

Comparison between polypharmacy status and demographic
and clinical information of the patients is shown in Table 5. 

As Table 5 shows, there was a significant statistical difference
between mean values of number of prescription medications and
number of drug interactions in patients with and without polyphar-
macy (respectively P<0.001, and P<0.001). Also, there was no sig-
nificant statistical relationship between polypharmacy status and
gender, age and length of hospitalization (P>0.05).

X-class interactions were observed between the phenytoin
drug with tenofovir, daclatasvir, and metronidazole ampoule and
nimodipine drug, which was mostly seen in the surgical ward. 

Discussion
When more than one type of medication is used in the treat-

ment regimen of patients, the likelihood of drug interactions and
subsequent complications of these interactions increases.14 The
treatment team should identify and evaluate these interactions and
prescribe an effective regimen for patients with the least complica-
tion and interactions.15 In the present study, 81.5% of the subjects
had polypharmacy and 31.5% received over 10 drugs.

                             Article

Table 4. Comparison between the number of drug interactions
with demographic and clinical information of the patients (n =
92).

Variable                                        Mean ± SD             P-value

Gender 
     Male                                                        4.57 ± (5.22)       Z = -1.75, P*= 0.081
     Female                                                   6.32 ± (5.59)                          
Age                                                                    r = 0.24                   P** = 0.022
Length of hospitalization                             r = 0.241                   P** = 0.021
Number of prescription medications       r = 0.73                    P** < 0.001
*: Mann-Whitney U test; **: Spearman correlation coef

Table 5. Comparison between polypharmacy status and demographic and clinical information of the patients (n = 92).

Variable                                         Polypharmacy                                                          P-value
                                                                                  Yes                              No 
                                                                               (n= 73)                       (n= 7)                                                      

Gender                                                                                                 
           Male                                                                                  44 (88%)                              6 (12%)                                                    c2 = 1.21, P*= 0.27
           Female                                                                            31 (73.8%)                          11 (26.2%)                                               Z= -1.389, P**= 0.165
Age     61.12 ± 21.88                                                                 50.18 ± 28.2                                   
Length of hospitalization                                                       4.05 ± 2.77                          3.29 ± 1.31                                             Z = -0.391, P** = 0.696
Number of prescription medications                                 9.60 ± 4.22                          3.59 ± 0.61                                             Z = -6.438, P** < 0.001
Number of drug interactions                                                6.56 ± 5.60                          0.94 ± 1.14                                             Z = -4.981, P** < 0.001
*: Chi-square test; **: Mann–Whitney U test.

Table 2. Percentage and frequency of drug interaction classes. 

Class of interactions              Frequency                 Percentage

A                                                                       9                                          2.5
B                                                                      61                                          17
C                                                                     215                                       59.2
D                                                                      71                                        19.5
X                                                                       7                                          1.9
Total                                                               363                                        100

Table 3. Ten most commonly used drugs by frequency and per-
centage.

Drug                                   Frequency             Percentage 

Pantoprazole                                         55                                     7.2
Atorvastatin                                            44                                     5.8
Aspirin                                                     42                                     5.5
Heparin                                                   39                                     5.1
Ceftriaxone                                            31                                      4
Ranitidine                                              29                                     3.8
Regular Insulin                                     24                                     3.2
Dilantin                                                   24                                     3.2
Furosemide                                           18                                     2.4
Clopidogrel                                            17                                     2.2
Total                                                       760                                   42.4
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Polypharmacy can have many risks, including drug interactions for
patients. Adverse effects on the consumer increased likelihood of
inappropriate medication among drugs. 

The study conducted by Perveen et al., who investigated the
prevalence of polypharmacy in hospitalized patients in emergency
departments in Pakistan, showed that prevalence of polypharmacy
was 40%.16 Also in another study, its rate was 37.6%, which has
been significantly less than our study.17 In a study of polypharmacy
in elders over 75 years old in London, conducted by Banerjee et
al., polypharmacy rate was 45%.18 The incidence of polypharmacy
has been significant in this number of patients admitted to the
emergency department, and one of its causes may be the addition
of many medications to the former patient’s regimen without
screening. 

In a study conducted by Barot et al. the mean number of drugs
received was 9.99 and the mean age of the subjects was 54.38
years.19 In our study, the mean number of drugs received, and the
mean age of the subjects were 8.48, and 59.09, respectively. The
total number of interactions in the present study was 363, of which
2.5%, 17%, 59.22%, 19.5%, and 1.9% were interferences A, B, C,
D, and X, respectively. In the study of patients admitted to the Sao
Paulo emergency department, Okuno et al. identified 526 interfer-
ences.20

In the study of medication prescriptions for patients discharged
from the emergency department, conducted by Jawaro et al.
(2015), out of the 429 known interactions, 15.6%, 60%, 22%, and
1.6% were classes of B, C, D, and X, respectively.21 In the study in
India in 2015, 1191 interactions were found, of which 29.89%,
0.58%, and 8.22% were minor, contraindicated, and severe,
respectively, and average interactions for each patient was 7.63,
but in the current study, it was 5.52.19 In a study conducted in the
emergency department, Langdorf et al. found that 70% of patients
had drug interactions, and 25% had severe interactions.22

The cause of the different prevalence of drug interactions in
the different studies may be due to drug interference detection soft-
ware or designing different studies. In this study, heart patients
were more susceptible to interactions due to their higher mean age,
multi-drug regimens, and underlying disease. According to the
study conducted  by Dookeeram et al., the drugs that cause the
interaction were aspirin, lisinopril, and Clopidogrel, respectively.17
In our study, interaction-causing drugs were aspirin, heparin, and
Clopidogrel, respectively.

In a study in 2018, Torkashvand et al. identified severe inter-
actions, of which. Their most common were aspirin-clopidogrel
(485 times), heparin-clopidogrel (329 times), and heparin-clopido-
grel (199 times). These interactions need to be replaced by other
medications by the treatment team if possible.15 Antiplatelet drugs
are one of the most important drugs used in cardiac patients, of
which the most widely used drugs in this category are aspirin.
Combining aspirin with clopidogrel is the basis of treatment for the
prevention of atherothrombotic events in cardiovascular patients,
and existing guidelines recommend the use of these drugs in acute
cardiac patients; each of these drugs affects platelet depletion in a
different way.23 A number of clinical trials have shown better
efficacy of concomitant use of aspirin and clopidogrel compared to
aspirin alone.24 Medications should be taken with greater precision
and monitoring at the same time.

According to the findings of this study, the greater the number
of medications used, the greater the chance of drug interference.
Other studies confirm this result, for example, the study on 11259
inpatients in a teaching hospital, conducted by Cruciol-Souza and
Thomson, there was a linear relationship between drug number and
drug interaction.25

The results of the present study also showed that the greater the
number of drugs prescribed for patients, the greater the likelihood
of drug interactions, which is consistent with the results of the
study conducted by Nazari and Khanzadeh Moqhadam, and other
studies.26-28

The findings of this study did not show any relationship
between drug interactions and length of hospitalization. Previous
studies have shown that increasing hospital stay increases the risk
of drug interactions in patients. Murtaza et al.’s results also
showed that people who stayed longer in the hospital were taking
more medication and were at higher risk of interactions, consistent
with our study.29

There was a significant relationship between drug interactions
and age. As age increases, drug interactions increase. As the age
increases, comorbidities become more common than ever, and
chronic diseases are more common in the elderly. As a result, many
patients, especially elderly people who take multiple medications,
likely to develop drug interaction.

Conclusions
In emergency departments, all members of the treatment team,

including nurses, should provide urgent care for critical patients
and apply their clinical judgment of prescribed medications to pre-
vent the possible drug interaction or reduction in the effectiveness
of treatment. The presence of a clinical pharmacist will play a large
role in such situations, including revisions to prescription to eval-
uate drug interactions and recommendations to prevent the occur-
rence of these interactions that will contribute to patient safety in
the emergency department.
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