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Purpose: To assess antimicrobial use-related problems and associated factors among
patients admitted to medical wards of Dilla University Referral Hospital.

Patients and Methods: A hospital-based prospective observational study design was
employed to assess the antimicrobial use-related problems among adult patients admitted
to Dilla University Referral Hospital from 5 March to 4 September 2018. The antimicrobial
therapy was reviewed to assure compliance with the recommendations of the national
guidelines or evidence-based international clinical guidelines and drug therapy problem
was identified. The logistic regression model was fit to determine the association between
the different factors and the occurrence of drug therapy problems. Odds ratio was used to
show a comparison of factors contributing to drug therapy problems. Statistical significance
was considered at p-value <0.05.

Results: In this follow-up to 229 participants, the prevalence of antimicrobial therapy-
related problem was 70.74%. “Noncompliance to therapy” was the most frequent DTP
experienced by 68 (29.69%) of the patients followed by “needs additional drug therapy”
seen among 31 (13.54%) patients. “Adverse drug reaction” was the least and experienced by
7 (3.06%) patients. Others include: dosage too low among 22 (9.61%), dose too high among
17 (8.30%), unnecessarily prescribed antimicrobials among 17 (7.42%) and ineffective
antimicrobials among 8 (3.49%) patients. Compared with those who used less than four
drugs, the use of four to six (AOR: 4.024) and seven and above (AOR: 13.516) drugs were
determinants for antimicrobial use problems. Additionally, infectious cases not addressed by
the national guideline (AOR: 3.328) and the unavailability of appropriate lab values results
within 48 hours of hospital admission (AOR: 1.285) were determinants for antimicrobial use
problems.

Conclusion: Antimicrobial use problem was prevalent with 0.94-problems-per-patient.
Polypharmacy, coverage of national guidelines and availing laboratory values within 48
hours of hospital admission were independent determinants of antimicrobial use problems.
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Introduction

Antimicrobials are the most commonly prescribed drugs in many developed and
developing countries.' > At present, antimicrobial drugs constitute the largest single
group of drugs procured by most developing countries.* Inappropriate use of
antibiotics was common especially in developing countries with poor health care
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systems. Nearly half of hospitalized patients receive anti-
biotics and up to 50% of antimicrobial use is unnecessary
or inappropriate so, antibiotic-associated drug-related pro-
blems (DRPs) occur frequently and no significant
improvement has been achieved on this issue in the last
3 decades. The irrational use of antimicrobials and emer-
gence of antimicrobial-resistant pathogens cause large
health care costs annually.®®

A decrease in the development of new antibiotics and an
alarming increase of antibiotic resistance has resulted in sig-
nificant public health challenges to health care workers, health
policymakers and the population around the world in
general."”

World Health Organization’s global surveillance report
of 2014 on antimicrobial resistance revealed that antibiotic
resistance is no longer a prediction for the future; it is
a problem by now, globally, and decreasing the capacity to
treat common infections in the community and hospitals.
Unless there will be urgent, coordinated action, the world
is heading towards a post-antibiotic era, in which common
infectious diseases cannot be treated and start killing
though it has been treatable for decades.'”

Though antimicrobial resistance occurs naturally over
time, usually through genetic changes, misuse and overuse
this
Additionally, novel resistance mechanisms are being

of antimicrobials are accelerating process.
detected and spread globally, threatening our ability to
treat known infectious cases, resulting in prolonged mor-
bidity and high mortality rate.''

Irrational use of antimicrobials accelerates the emer-
gence of resistant microorganisms. Misuse can be as
a result of irrational prescribing practice, including pre-
scribing unwanted antimicrobial medicines, incorrect
selection of medicine, or at wrong dosage; self-treatment
in countries in which antimicrobial medicines are freely
available; not completing a course of antimicrobial medi-
cines or taking them for too long; lack of regulations or
standards for health care workers; and misuse and overuse
in animal husbandry and agriculture. Overuse of antimi-
crobial medicines by the public and by the medical profes-
sion was a potential problem in all regions.'

In developing countries, patients frequently waste lim-
ited household resources on unnecessary antimicrobial
therapy.'® In these countries, antimicrobials are prescribed
for 44-97% of hospitalized patients often unnecessarily or
inappropriately.'*

Particularly, the appropriate antimicrobial utilization in
the case of hospitalized patients is crucial not only in

ensuring an optimal outcome, but in curtailing the emer-
gence of resistance and containing costs.'”> When infec-
tions become resistant to the first-line regimen, more
costly therapies must be initiated. A longer duration of
management increases health care costs as well as the
economic burden on families and societies.”

Antimicrobials use in hospitals may be influenced by
a different patient or facility-related factors.'®

Ethiopia as a country has no national policy launched
on antimicrobial use; neither do the hospitals, including
DURH have their own antimicrobial use guidelines or
controlling systems to assure effective treatment and
limit the use of broad-spectrum antimicrobials, thereby
reducing the selection of resistant micro-organisms.
Additionally, the absence of infectious disease specialists
and clinical pharmacists paved a way for use of available
antimicrobials as per the unrestricted judgment of each
practitioner. The consequences of inadequate antimicrobial
therapy are also high. Moreover, the published studies
have studied the antimicrobial use evaluation and patterns
of antimicrobial use, which, however, do not identify the
different patterns of inappropriate antimicrobial uses and
their contributing factors. The investigators, therefore,
conducted this study to assess the magnitude and patterns
of antimicrobial use problems and to identify the asso-
ciated factors.

Patients and Methods
Study Area and Period

Dilla University Referral Hospital is one of the referral
hospitals in South Ethiopia serving the catchment popula-
tion of nearly 2 million with a bed capacity of 151. It is the
only referral hospital after Hawassa to the border of Ethio-
Kenya. The internal medicine department of the hospital
consists of over 38 beds for inpatients and is run by 5
senior internists. The hospital has no institution specific
treatment guidelines and antimicrobial use guidelines.

Study Design and Data Analysis

Prospective observational study design was employed.
Patients hospitalized to DURH medical wards from
5 March to 4 September 2018 those fulfilled the inclusion
criteria. The inclusion criteria were: patients older than 18
years who were on any form of antimicrobials for the
treatment of infectious disease at least for than 24 hours
and those who had an indication for any form of antimi-
crobials. Patients with prophylactic antimicrobials and
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those with topical antimicrobials were excluded from the
study.

The antimicrobial therapy was reviewed to assure com-
pliance with the recommendations of the national guide-
lines or/and evidence-based international clinical
guidelines. The charts of all hospitalized patients who
either received an antimicrobial agent or in need of anti-
microbial agent were reviewed and recorded by data col-
lecting pharmacists in a patient-specific protocol with data
collection format on a daily basis. Laboratory investiga-
tion, ordered by physicians to confirm the presence and/or
type of infection was recorded and checked against the
diagnosis. Adherence-related issues were addressed with
observation and interviews. CPGs of the IDSA was used
for disease cases not addressed by Ethiopian national
guidelines.

The problem associated with antimicrobial therapy was
then classified as “drug therapy problem”which was
defined as any undesirable event experienced by a patient
that involves, or is suspected to involve, drug therapy, and
that interferes with achieving the desired goals of therapy
and requires professional judgment to resolve.'” These
problems were categorized into one of seven types of

drug therapy problems.

(A) Unnecessary Drug Therapy: The drug therapy is
unnecessary because the patient does not have
a clinical indication at this time.

(B) Needs Additional Drug Therapy: Additional drug
therapy is required to treat or prevent a medical
condition or illness from developing.

(C) Ineffective Drug: The drug product is not being
effective at producing the desired response or
outcome.

(D) Dose Too Low: The dosage is too low to produce
the desired response or outcome.

(E) Adverse Drug Reaction: The drug is causing an
adverse reaction.

(F) Dose Too High: The dosage is too high, resulting
in undesirable toxic effects.

(G) Noncompliance: The patient is not able or willing
to take the drug therapy as intended.

The Statistical Package for Social Science (SPSS) programs
version 20.0 for Windows was used to enter and analyze the
data. Descriptive statistics were used to analyze the different
types of DTPs identified. The logistic regression model was
fit to determine the association between the different factors

and the occurrence of the different types of DTPs. Odd ratios
were used to show a comparison of factors contributing to
drug therapy problems. Statistical significance was consid-
ered at p-value <0.05.

Ethical Consideration

Ethical approval was obtained from the Institutional
Review Board (IRB) of Medical and Health Sciences,
Dilla University. After explaining the purpose and proce-
dures of the study, written informed consent was obtained
from all participants and the study was conducted in
accordance with the Declaration of Helsinki. All drug
therapy problems identified during the data collection
were handled carefully by investigators and discussed
accordingly to solve the problem and protect the patient
from harm or injury.

Results

During the study period, 229 patients were followed up.
Over half, 118 (51.53%) of the study participants were
male. 54 (23.58%) of study participants belonged to the
age group 45-54 and 10% were elderly patients. Over two-
third of the patients (68.12%) were married and 138
(60.26%) had a monthly average of less than 1500ETB.
Only 34 (14.85%) of all study participants had a college
education and 33 (14.41%) of them had no formal educa-
tion at all (Table 1).

National treatment guidelines of the country addresses
198 (86.46%) of the diagnosed infectious diseases. The
remaining 31 (13.54%) cases were managed based on the
clinical expertise of the treating physicians.

Of all total 229 patients with infectious diseases, the
laboratory values of 181 (79.04%) patients were available
within 48 hours of hospital admission to support the diag-
nosis of infectious diseases (Table 2).

Right after admission, the medication history of only
61 (26.64%) patients were taken and the remaining were
not asked about their previous medication use at all. Of
these 61 patients, 39 had used drugs within the previous
three months. 14 (35.90%) of these 39 patients with drug
history used antimicrobials within the previous three
months and the remaining 25 (64.10%), either did not
use antimicrobials or could not identify the types of
drugs they used whether it is antimicrobial or not.

176 (76.86%) of the patients had at least one comorbid
condition and 30 (13.10%) of them were with three and
above different comorbid cases at admission.
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Table | The Sociodemographic Characteristics of Patients
Admitted to DURH

Table 3 Patient Characteristics Related to Antimicrobials Use in
DURH

Table 2 The Health Facility Factors Related to Antimicrobial
Use, Among Patients Admitted to DURH

Variables Categories | Frequency Percentages
(N =152)

Laboratory results Yes 181 79.04

available within 48 hours | No 48 20.96

The national guideline Yes 198 86.46

addresses the case No 31 13.54

During follow-up, one fourth (25.76%) of the patients
used less or equal to 3 drugs while nearly half (51.97%)
used four to six drugs.

More than half (58.08%) of the patients stayed in the
hospital for 8 —14 days. Six (2.62%) patients stayed for
more than three weeks (Table 3).

All seven drug therapy problems were seen in this study.
“Noncompliance” was the most frequent DTP which was
experienced by 68 (29.69%) of the patients followed by
“needs additional drug therapy” seen among 31 (13.54%)
patients. “Actual/potential adverse drug reaction” was the
least and experienced by 7 (3.06%) patients. Others were
also remarkable in frequency and include Dosage too low

Variables Categories Frequency | Percentages Variables Categories | Frequency Percentages
(N = 229)
Sex Male 118 51.53
Female 11 48.47 Medication history | Yes 6l 26.64
at admission No 168 73.36
Age 24 and less 21 9.17
25-34 38 16.59 Number of None 53 23.15
35-44 49 21.40 comorbidities One 87 37.99
45-54 54 23.58 Two 59 25.76
55-64 44 19.22 Three 21 9.17
65 and above 23 10.04 Four and 9 3.93
Marital status Single 53 23.14 above
Married 156 68.12 Total drugs used 3 and less 59 25.76
Widowed 16 6.99 4-6 119 51.97
Divorced 4 1.75 7 and above | 51 2227
Average monthly 1500 and less 138 60.26 Total hospital stay | 7 and less 71 31.00
income (ETB) 1501 to 5000 87 37.99 in days 8-14 133 58.08
More than 5000 | 4 1.75 15-21 19 8.30
The educational | Illiterate (no | 33 14.41 22 and ¢ 262
level of the formal above
patient education)
Elementary 104 4541
Secondary 58 25.33 among 22 (9.61%), dose too high among 17 (8.30%), unne-
College and 34 14.85 cessary antimicrobials among 17 (7.42%) and ineffective
above antimicrobials among 8 (3.49%) patients (Table 4).

The Incidence of Antimicrobial Use
Problems

A total of 338 antimicrobial containing orders were pre-
scribed for the 229 patients during the follow-up. Among
these, antimicrobial-related drug therapy problems had
occurred among 162 (70.74%) of the patients. No

Table 4 Types of Antimicrobial Use Problems Identified in DURH

Variables Total Patients Prevalence

Incidents | Experienced (N %)
(N)

Actual ADRs 9 7 3.06

Dosage too high 24 19 8.30

Dosage too low 31 22 9.61

Ineffective 8 8 3.49

antimicrobial/s

Needs additional 39 31 13.54

antimicrobial/s

Noncompliance 87 68 29.69

Unnecessary 18 17 7.42

antimicrobial/s

Total antimicrobial | 216 162 70.74

use problems
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antimicrobial-related drug therapy problem was observed
for the remaining 67 (29.26%) patients.

As far as the incidence density of antimicrobial use
problems was considered, the problem-per-patient was cal-
culated to be 0.94 and problem-per-order was 0.64 (Table 5).
The incidence of problems per person-days was 0.083
implying the risk of occurrence of an antimicrobial-related
drug therapy problem for each patient being about 8.30%
every day. This incidence is calculated during a total of
2593 person-days-of follow-up. No same patient was read-
mitted with the same or different infectious disease during
our follow-up study. Therefore problems per person and
problem per admission can be used interchangeably.

Predictors of Drug Therapy Problems
Among different patient-related factors, sociodemographic
characteristics of the patient have no significant associa-
tion with the development of DTP.

During data analysis, variables with a p-value of <0.25
in binary logistic regression were taken to multivariate
analysis to fit for the appropriate model.

During binary analysis, the presence of comorbid cases
and the total number of drugs prescribed for a patient has
an association with the development of DTP. Not taking
medication history at patient admission time seems to
increase the risk, but it was not statistically significant.

With multivariate analysis, total drugs prescribed, for
a patient during the hospital stay, unavailability of labora-
tory results within 48 hours of hospital admission and

Table 5 The Incidence of Antimicrobial Use Problems in DURH

Category Frequency (N) | Percentages (N%
Out of 229)
Problems per Admission
None 67 29.26
One Ié 50.66
Two 41 17.90
Three and above 5 2.18

Incidences of total Incidences (N) | Incidence density
antimicrobial use

problems

Problems per patient 216 problems/ 0.94-problems-per-

229 patients patient
Problems per order 216 problems/
338 orders.

216 problems/

0.64-problems-per-
order

0.083 problems/
person-days

Problems per person-days
2592 person-days

disease conditions that are not addressed by the existing
national guidelines remained statistically significant and
affecting the development of drug therapy problems.

When compared with patients with fewer number pre-
scribed drugs, patients with polypharmacy seem to be at
increased risk for DTP. As clearly seen Table 6 below,
patients with 4-6 drugs were about four times at increased
risk of having antimicrobial-related drug therapy problem as
compared to those with less than four different drugs
(AOR=2.020-8.017at 95% CI with p-value=0.000).
Similarly, compared to the same patients taking less than
four drugs, patients with seven and above number of drugs
were nearly 13 times at risk of having drug therapy problems
(AOR=4.678-39.051 at 95% CI with p-value=0.000)

The availability of appropriate lab values results within 48
hours of hospital admission has a strong association with the
development of drug therapy problems in this study.
Accordingly, compared with patients whose laboratory value
is availed within 48 hours of admission, patients with no lab
value within 48 hours were 3.383 times more likely to have
DTP (AOR=1.285-8.907 at 95% CI with p-value=0.014)

Not all cases were addressed by the national guidelines
in this study and national guideline coverage has a strong
association with the development of DTP. So accordingly,
a case which was not addressed by national treatment
guideline was about 3.328 times more likely to result in
drug therapy problems as compared with those cases that
were addressed by national treatment guidelines (AOR=
1.015-10.909 at 95% CI with p-value =0.047). Number of
days a patient stayed in a hospital seems to increase the
risk of having DTP though statistically insignificant.

Discussion
A six-month prospective interventional study was conducted
among 229 admitted patients at the medical ward of DURH.

167 (70.74) of patients in the follow-up developed at
least one antimicrobial-related drug therapy problem dur-
ing their hospital stay. This finding is much higher than the
finding in hospitals in Chicago (49%),'® Turkish pediatric
hospital (46.7%),"” and Switzerland (37%).%° The finding
was comparable with the finding of the study conducted in
the surgery ward of Jimma university medical center
(69.3%).2" However, it was observed to be lower than
the prevalence in the medical ward of JimmaUniversity
Specialized Hospital (75.7%),”* Kyrgyzstan (73.3%)>* and
Egyptian university hospital (88.7%).%*

Among the seven types of different drug therapy pro-
blems, the most frequent type identified was Noncompliance

Infection and Drug Resistance 2020:13
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Table 6 Multivariate Logistic Regression Analysis for the Predictors of Antimicrobial Use Problems Among

Patients Admitted to Medical Wards of DURH

Variables Drug Therapy Problem AOR [95% CI] P-value
Yes No

Total drugs prescribed

3 and less 27 (16.67) 36 (53.73) 1.00

4-6 81 (50.00) 26 (38.81) 4.024 [2.020-8.017] 0.00

7 and above 54 (33.33) 5 (7.46) 13.516 [4.678-39.051] 0.00
Laboratory results available within 48 hours

Yes 120 (74.07) 61 (91.04) 1.00

No 42 (25.93) 6 (8.96) 3.383 [1.285-8.907] 0.014
The national guideline addresses the case

Yes 135 (83.33) 63 (94.03) 1.00

No 27 (16.67) 4 (5.97) 3.328 [1.015-10.909] 0.047

experienced by 68 (29.69%) patients. It was much lower than
the study in Portugal (57.71%).>> However, it was higher
than the finding in JUSH (17%).?? This difference might be
a result of the study setting as the study done in Portugal was
in a community setting. The difference from studies done in
JUSH and JUMC might be a result of the difference in the
availability of drugs, difference in specialties and study dura-
tion as it was conducted for a long time in our case.

Needs additional drug therapy was the second most fre-
quent drug therapy problem encountered in 31 (13.54%) of
the patients. It was less than the finding in JUSH (29.6%)*>
and USA (37.9%).%° This low prevalence might be due to the
illegibility criteria set for the participants in a study con-
ducted in the USA, all types of diseases were included
whereas our study focused on diseases of infectious origin
only. Again, the study conducted in JUSH was less addressed
by national guidelines (80.3%) compared to our study
(86.46%) which might have affected the rational antimicro-
bial selection among these studies. Additionally, our study
excluded antimicrobial use for prophylaxis which was
included in the study conducted in JUSH.

The prevalence of “Too low dose” was much lower than
the finding in the USA (28%)>° and different studies conducted
in surgery ward (32.9%)*' and medical ward (28.9%)* of
JUSH. Such differences might be contributed as a result of
arelatively well addressed disease cases by the national guide-
line and introduction of pharmaceutical care as a measure to
improve patient outcome and combat antimicrobial resistance
strategies, a global burden a medical world facing.

Administration/order/of  “Ineffective antimicrobial”
was 3.49% in this study which was less than the finding
in JUSH (9.2%),%* Kyrgyzstan (32.9%)* and Switzerland

(7.6%).%° The investigators associated this low prevalence
as the majority of the antimicrobial used in this setup were
broad-spectrum with increased antimicrobial coverage.
The use of these broad-spectrum antimicrobials became
common due to a lack of well-established diagnostic set up
and unavailability of culture-based diagnosis. This overuse
of broad-spectrum antimicrobials might contribute a lot to
the development of antimicrobial resistance and it needs
urgent and coordinated intervention. In addition to the
mentioned justifications, ineffectiveness was not scientifi-
cally proven post antimicrobial therapy and it was judged
merely based on disease and drug categories.

Unnecessary antimicrobial was prescribed/adminis-
tered in 7.42% of patients. It was much lower than the
prevalence in JUSH (28.9%),*2 Kyrgyzstan (48.6%),%
Switzerland (17.5%)%° and the USA (30%).%° This differ-
ence might be due to different reasons including study in
JUSH included prophylactic use of antimicrobials, the
study in the USA is at the outpatient setting where inap-
propriate prescribing is common, in general.

The prevalence of ADR was found to be 3.06% in this
study which was lower than the prevalence in South Korea
(62.8%),”” Taiwan (24.1%),?® India (5.53%)*° and JUSH
(8.6%).%* This less prevalence of ADR might be because
we included the actual ADRs only. However, the finding
was higher than the finding in Kerala, India (0.3%).?° The
prevalence in our study was much higher than that of
Kerala probably following the truth that researchers in
Kerala considered reported ADRs only. Underreporting
might contribute to underestimation.

Following multivariate analysis, predictors of antimi-
crobial use problems were identified. This analysis
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revealed that polypharmacy, unavailability of laboratory
results within 48 hours of hospital admission and the
coverage of the infectious cases by the national treatment
guideline were predictors of the drug therapy problems in
this study. Accordingly, compared with those who used
less than four drugs during their hospital stay, the use of
four to six and seven and above number of different types
drugs were found to be determinants for antimicrobial use
problems with adjusted odds ratios of 4.024 (2.020-8.017)
with p value=0.000 and 13.516 (4.678-39.051) with
p value= 0.000, respectively.

The main reason may be that increased number of total
drugs used might result in drug—drug interactions leading
to adverse drug reactions, diminished effectiveness of one
medication due to metabolic actions of other medications,
confusion with the regard to medication use resulting in
missed doses, extra doses, and other related errors. This
was also inline with studies in Norway’' and Singapore™”
which revealed that polypharmacy was one of the most
important predictors for drug therapy problems and the
number of drug-related problems per patient was linearly
related to the number of drugs used on admission.

The other independent predictor of antimicrobial use-
related problems was the availability of appropriate
laboratory values within 48 hours of hospital admission.
This can be justified as delayed laboratory values might
result in inappropriate drug selection which could be either
changed or adjusted later. Or incase there was no appro-
priate laboratory set up for a particular case, initiation of
empirical therapy which depends on clinicians’ expertise
disease epidemiology could take place. On top of this,
impairment of major organs involved in drug metabolism
and excretion, if their functional test was not conducted
and appropriate regimen is selected or dose adjusted
accordingly, might result in drug therapy problems.

The third independent predictor of antimicrobial use
problem showed by multivariate analysis was the inclusion
of infectious disease in the national guidelines. Compared
with those patients whose cases were covered by national
guidelines, patients whose cases were not addressed by
national guidelines encountered significantly higher anti-
microbial use problems (AOR: 3.328 [1.015-10.909] with
p vaue= 0.047).

This finding was inline with a study done in Jimma®
and it may be due to lack of standardized approach consis-
tent for all clinicians in the absence of national guidelines
and the practice may vary among different physicians.
Additionally, a study conducted in Kazakhstan®® over

eight years revealed that regardless of a decrease in the
total consumption of antibacterial, there was an irrational
use of drugs urging the development of appropriate guide-
lines and such initiatives enhanced appropriate use of anti-
biotics in Republic of Srpska.>* So, the researchers strongly
recommend availing comprehensive and update guidelines
as it significantly decreases this inconsistent use of antimi-
crobials which results in antimicrobial use problems.

Conclusion

Antimicrobial use problem was prevalent and was detected
in most of the patients with 0.94-problems-per-patient. Most
of the drug therapy problems were due to the unavailability
of the preferred antimicrobial regimen, inability of confirm-
ing the infection and identifying the infecting agent, and lack
of antimicrobial use guidelines. Polypharmacy, coverage of
the national guidelines and availing laboratory values within
48 hours of hospital admission were independent determi-
nants of antimicrobial use problems.
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