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Background: Antimicrobial drug therapy problems refer to incorrect and inappropriate
utilization of antimicrobials which affect patient’s health outcomes and results in bacterial
resistance. Incorrect use of antimicrobial agents is a key driver for the spread of antimicrobial
drug resistance. Improving drug therapy problems has an important effect on the patients’
health, treatment costs, and enhancing patients’ quality of life. Hence, the aim of the present
study was to assess antimicrobial drug therapy problems among patients in the Outpatient
Department of Ataye hospital, Northeast Ethiopia.

Methods: A hospital-based retrospective cross-sectional study design was used to assess
antimicrobial drug therapy problems among patients in Ataye hospital from September 2018
to February 2019. Data were collected by trained graduating pharmacy students by reviewing
medical records of patients using checklists and questionnaires.

Results: A total of 248 patient cards were included in this study. At least one antimicrobial
drug therapy problem had occurred among 96 (38.7%) of the study participants. The most
common drug therapy problem was the need for additional drug therapy which was incurred
by 38 (15.3%) of the study participants and ineffective antimicrobial therapy was experi-
enced by 22 (8.9%) of the patients. Tetracyclines 25 (26%), fluoroquinolones 19 (19.8%),
and penicillins 18 (18.8%) were the most common classes of antimicrobials prone to drug
therapy problems.

Conclusion: The current study revealed that nearly two-fifths of the study participants had
experienced at least one form of antimicrobial drug therapy problem. The most common drug
therapy problem was the need for additional drug therapy and the use of ineffective
antimicrobial therapy. Tetracyclines, fluoroquinolones, and penicillins were the main classes
of antimicrobials involved in the drug therapy problem.
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Background
Antimicrobials are among the drugs most commonly used in health-care systems.'
Incorrect use and abuse of antimicrobial agents are key drivers for the spread of
antimicrobial drug resistance.” Frequent and prolonged use of broad-spectrum
antimicrobial agents has been associated with the emergence of antimicrobial
resistance.®®

Drug therapy problem (DTP) is any undesirable event experienced by a patient
related to drug therapy, which interferes with achieving the desired goals of the
pharmacological intervention. In the absence of appropriate intervention, medication
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problems have a considerable negative impact on the health
of the patients. DTPs are usually classified as: unnecessary
drug therapy, the need for additional drug therapy, ineffective
drug therapy, too low dosage, too high dosage, adverse drug
reaction (ADR), and non-compliance.”'® Antimicrobial drug
therapy problems refers to incorrect and inappropriate utili-
zation of antimicrobials which affect patient health outcomes
and even result in bacterial resistance.'’ Literature reviews
regarding DTPs indicated that a total of 199 DTPs were
identified among patients receiving outpatient antimicrobial
therapy in the USA.'?> Moreover, a study in the surgery ward
of Jimma University Medical Center, northwest Ethiopia,
showed that of 300 participants, antibiotic use-related pro-
blems were found in 69.3% of the study participants. Too low
a dose was the top-ranking antibiotic use-related problem
(32.9%), followed by a too-high dose(20.7%)."?

There are a number of consequences of drug-related
problems, ie, hospitalizations, long-term care admissions,
emergency department (ED) visits, additional costs, mor-
bidity, and mortality. A review of the literature concerning
DTPs found that 28% of all ED visits are medication-
related, of which 70-90% are preventable. Studies that
focus on drug-related hospitalization revealed that 5—10%
of all admissions are drug-related.'* In a study conducted in
Singapore, DTPs were found to be one of the major reasons
for admission, resulting in 71.9% of patient admissions."”
Similarly, an observational study conducted in hospitals in
the Netherlands indicated that out of 13,000 unintended
admissions, 714 (5.6%) were most likely due to issues
related to drug therapy.'¢ In the USA, DTPs were the 4th—
6th cause of death with total costs of $130—177.4 billion."”

DTP can occur everywhere, inpatient or outpatient, in
every ward where drug therapy is applied for prevention,
diagnosis, or management of the disease.'” Identifying
DTPs is a major task that can be performed by clinical
pharmacists and other health-care providers. On the other
hand, the educational intervention of patients by clinical
pharmacists can improve patients’ adherence to drug
therapy.'"'” Hence, improving drug therapy has an impor-
tant effect on the patients’ health, treatment costs, and
enhancing patients’ quality of life.'®

In developing countries, including Ethiopia, antimicro-
bials are used more frequently than any other drugs for both
bacterial and non-bacterial infections.”’ However, very lim-
ited studies were done on the prevalence of antimicrobial
DTPs in developing countries. To our knowledge, no pre-
vious study was done on antimicrobial DTPs among out-
patients in Northeast Ethiopia. Hence, this study was aimed

to assess DTPs among patients in the outpatient department
(OPD) of Ataye hospital, Northeast Ethiopia.

Methods

Study Area and Period

This study was conducted in the OPD of Ataye hospital,
Northeast Ethiopia. Ataye town, located in the Amhara
region, is 270 km from Addis Ababa, Ethiopia. The hos-
pital is one of the new public hospitals found in the
country. The hospital does not have a formal antimicrobial
stewardship program and there are no specific guidelines
on antimicrobial use. The hospital is providing several
health services with 40 beds serving 1000 inpatient and
150,000 outpatient visits a year. This study was conducted
from February to May 2019.

Study Design

A hospital-based retrospective cross-sectional study design
was used to investigate antimicrobial DTPs in OPD of
Ataye hospital, Northeast Ethiopia.

Source Population

All patient cards in OPD of Ataye hospital from
September 2018 to February 2019.

Study Population

Patient cards in OPD of Ataye hospital from

September 2018 to February 2019, selected systematically
and which fulfilled the inclusion criteria.

Inclusion/Exclusion Criteria
Inclusion Criteria

Patients who were on antimicrobial drug therapy or candi-
date for antimicrobial drug therapy.

Exclusion Criteria
Patients with incomplete medical records.

Sample Size Determination and Sampling

Technique

Sample size was determined based on the assumption of
80.1% proportion in southwest Ethiopia®' and using the
single population proportion formula n = Z* x p (1 — p)/d?,
where Z = 1.96, p = 0.81, d = 0.05. Therefore, the sample
size n will be (1.96)* x 0.81 x (1-0.81)/0.05* =236, and
5% for nonrespondent, the sample size was 248.
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Sampling Procedure

The study units were identified using a systematic sam-
pling method by the patient’s card order. The sampling
interval (K) is calculated by dividing the source population
(N=15,000) by the sample size (n=248); hence, the sam-
pling interval is 60. The first patient card was selected by
a lottery method and the remaining patient cards were
obtained by adding the sampling interval successively
until 248 patient cards were selected.

Study Variables
Dependent Variable
Antimicrobial drug therapy problems.

Independent Variables
Age, sex, residence, comorbid conditions, and polypharmacy.

Ethical Consideration

The study was ethically approved by the ethical review
committee of the college of medicine and health sciences
of Wollo University (protocol number, WU/Phar/273/11)
and permission was obtained from Ataye hospital officials
to conduct this study. Due to the retrospective nature of the
study, the consent of the patient was waived by the com-
mittee and all patient-related data were kept confidential.
This study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki.

Data Collection Techniques
Data were collected by trained graduating pharmacy

students by reviewing medical records of patients using

Results
Socio-Demographic Characteristics of

the Study Participants

A total of 248 patient cards were included in this study. As
shown in Table 1, the majority of the patients were females
and 32 (20.4%) of them were breastfeeding mothers.
The majority, 165 (66.53%), were from rural areas. Most
of the respondents, 215 (86.7%) had one comorbidity. On
the other hand, all patients had no allergy history. Most
patients, 118 (47.6%), were on a single antimicrobial

regimen.

Common Indications for Antimicrobial
Use

The most commonly reported diseases for antimicrobial
use were acute febrile illness, 97 (39.11%), respiratory
infection, 44 (17.74%), and urinary tract infection, 39
(15.73%). The most frequently prescribed classes of anti-
microbials were fluoroquinolones, 56 (22.58%), and peni-
cillins, 45 (18.14%). Cephalosporins, 28 (11.29), and other
antimicrobials, 21 (8.46%), were the least prescribed drug
classes in the study area (Table 2).

The Incidence of Antimicrobial Use
Problems

At least one antimicrobial DTP occurred among 96
(38.7%) of the study participants. The most common
DTP observed in this study was the need for an

Table | Socio-Demographic Characteristics of Patients in OPD
of Ataye Hospital, Northeast Ethiopia (n=248)

a checklist and structured questionnaires. Socio- Variables Categories n (%)
demographic .characterlstlcs, types of co‘mO?bldHy, ?md Sex Female 157 (633)
treatment regimens were recorded by reviewing medical Male 91 (36.7)
records of patients. The appropriateness of drug thera

P . pp_ p £ Py Age 18-32 years 115 (46.4)
was evaluated using Ethiopian Standard Treatment 3346 years 81 (327)
Guideline, 2014.%% A pilot study was done in 5% of the 47-60 years 37(14.9)
sample size to ensure the validity of the data collection 61-74 years 15 (6)
instruments. Residence Rural 165 (66.53)

Urban 83 (33.46)

Data AnaIYSiS Number of drugs per patient One 118 (47.6)
The collected data were analyzed using Statistical Package Two 94 (37.9)
for Social Science (SPSS) version 20 and the findings Three 36 (145)
were presented in the form of frequency and percentages Number of comorbidities One 215 (86.7)
using tables. Two 3133
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Table 2 Common Indications and Antimicrobial Classes Used in
OPD of Ataye Hospital, September 2018 to February 2019

Variables Frequency Percent
(n) (%)
Diagnosis
Respiratory infection 44 17.74
Urinary tract infection 39 15.73
Acute febrile illness 97 39.11
Gl infection 24 9.677
Skin and soft tissue infection 18 7.25
Acute febrile illness and Gl 13 5.24
infection
UTI and Gl infection 4 1.6
UTI and acute febrile illness 6 24
Respiratory infection and Gl 3 1.21
infection
Classes of medications
Fluoroquinolones 56 22.58
Penicillins 45 18.14
Tetracyclines and fluoroquinolones | 35 14.11
Tetracyclines 34 13.7
Penicillins and Macrolides 29 11.69
Cephalosporins 28 11.29
Others 21 8.46

additional drug therapy that was incurred by 38 (15.3%)
of the patients. The second most common DTP was the
use of ineffective antimicrobial therapy which was
experienced by 22 (8.9%) of the patients. In addition,
12 (4.8%), of the patients received a sub-therapeutic dose
of their treatment regimens. Moreover, overdosage and
unnecessary antimicrobial therapy accounted for
a relatively low proportion of DTPs (Table 3). The com-
mon cause of the need for additional drug therapy, 38
(39.5%), was due to untreated medical conditions; inef-
antimicrobials, 21 (22.5%), due to

fective were

Table 3 Types of Antimicrobial Use Problems Identified in the

antimicrobials being used that were not the most effec-
tive for the disease condition. Similarly, a too-high dose,
12 (12.5%), was mostly due to a long duration on anti-
microbial treatment; a too-low dose, 12 (12.5%), was due
to the dose being too low to produce the desired
response, and unnecessary antimicrobial therapy was
mainly due to no valid medical condition being obtained
among 11 (11.45%) of patients.

Analysis of drug classes involved in DTPs revealed that
tetracyclines, 25 (26%), were the most prevalent classes of
drugs involved in the DTPs. The majority of DTPs also
occurred in patients treated with fluoroquinolones, 19
(19.8%), and penicillins, 18 (18.8%). In contrast, the lowest
percentage of DTPs occurred in patients treated with the
combination of tetracyclines and fluoroquinolones regimens
(Table 4).

Discussion

Antimicrobials were the most frequently prescribed classes
of drugs. The proper use of antimicrobials will have
a positive impact on reducing antimicrobial resistance
development, morbidity and mortality, and improving the
cost of health care.’® The risk of emerging antibacterial
resistance due to overuse and underuse of antimicrobials
has often been reported to be the most worrying aspect of
antibiotic treatment.”® DTPs can result in negative patient
outcomes and are associated with failure of treatment,
hospital readmissions, ED visits, increased cost, increased
morbidity, and increased risk of death.'®!**

Clinicians may not be aware of the actual burden of
DTPs. Identification and documentation of DTPs will help
to design preventive strategies of drug-related therapy pro-
blems and provide responsible care for patients. To our
knowledge, this is the first study to comprehensively char-
acterize antimicrobial DTPs among patients in the OPD of

Table 4 Classes of Antimicrobials with Drug Therapy Problems
in the OPD of Ataye Hospital, September 2018 to February 2019

OPD of Ataye Hospital, September 2018 to February 2019 . ]
Antimicrobial Classes Drug Therapy Problems,
Variables Frequency Percent n (%)
™ ) Tetracyclines 25 (26)
The need for additional drug 38 15.3 Fluoroquinolones 19 (19.8)
therapy Penicillins 18 (18.8)
Ineffective drug therapy 22 8.9 Penicillins and macrolides 10 (10.4)
Dosage too low 12 4.8 Cephalosporins 9 (94)
Dosage too high 12 4.8 Tetracyclines and 4 (4.2)
Unnecessary drug therapy 12 4.8 fluoroquinolones
ADR - - Others I (I11.5)
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Ataye hospital, Northeast Ethiopia. Hence, the aim of the
present study was to assess drug therapy problems related to
antimicrobials among patients in the OPD of Ataye hospital,
northeast Ethiopia.

The present study revealed that 38.7% of the study
participants had at least one form of antimicrobial DTP
during their hospital visit. This finding is comparable to
a study done in Brazil (33.6%)* and lower than studies
conducted in three hospitals of southwest Ethiopia
(80.1%),”" Tikur Anbessa specialized hospital, Ethiopia
(52%), and USA (63.2%)."? This might be due to differ-
ences in the study population, study design, study period,
and study setting.

Antimicrobials were among the most commonly pre-
scribed drugs in hospitals. In this study, fluoroquinolones
(22.58%), and penicillins (18.14%) were the most fre-
quently prescribed categories of antimicrobial drugs. This
might be due to infectious diseases including acute febrile
illness and minor respiratory and urinary tract infections
being managed empirically with broad-spectrum penicil-
lins and fluoroquinolones in the study area.

The present study indicated that the most frequent type
of antimicrobial DTP observed in this study was the need
for additional drug therapy, 38 (15.3%). In contrast to this
finding, the need for additional drug therapy accounted for
a larger proportion of antimicrobial DTPs in medical
wards of Jimma University hospital, Ethiopia (29.6%),°
and three hospitals of southwest Ethiopia.?' This might
be due to differences in study design and health-care
settings of the study area.

According to this study, ineffective antimicrobial drug
therapy was incurred by 22 (8.9%) of the patients. This
finding is comparable to a study done in medical wards of
Jimma University hospital, Ethiopia,® and lower than a study
conducted in the surgical ward of Jimma University medical
Center, Ethiopia."? This lower percentage of ineffective anti-
microbial therapy might be due to the use of broad-spectrum
antimicrobial combinations in the study area.

In this study, the prevalence of too low a dose of antimi-
crobials is 4.8%, which is lower than a study done in the
medical wards of Jimma University hospital, Ethiopia
(28.9%).° The use of too low-dose antimicrobials might con-
tribute to the development of antimicrobial resistance. Too
high-dose and unnecessary antimicrobial therapy were also
observed among 4.8% of patients. The use of high dose anti-
microbials might result in dose-dependent toxicities of anti-

microbial drugs.

According to the present study, fluoroquinolones, 19.8%,
were the second most common class of antimicrobials
involved in the DTPs. This finding is lower than the study
conducted in Metro medical center in Cleveland,”® where
39% of fluoroquinolones have DTPs. This variation might be
due to the limited usage of fluoroquinolones in the study area.

Conclusion

The current study revealed that nearly two-fifths of the
study participants had experienced at least one form of
antimicrobial DTPs. The most common antimicrobial
DTPs were the need for additional drug therapy and the
use of ineffective antimicrobial drug therapy.
Tetracyclines, fluoroquinolones, and penicillins were the
main classes of antimicrobials involved in the DTPs.
Hence, the involvement of interdisciplinary health-care
professionals is required to minimize antimicrobial DTPs

in the study area.
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