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Abstract

Background Ear, nose and throat (ENT) infections are often associated with high levels of morbidity and mortality.
Antibiotic overuse and misuse for most ENT infections have been reported, caused by a lack of expertise or
uncertainties to distinguish between infection types. This study sought to determine the level of appropriateness of
antibiotics for ENT infections and its associated factors in ambulatory care in a teaching hospital in Ghana to guide
future policies given rising resistance rates.

Methods A retrospective cross-sectional study design was undertaken to audit the quality of antibiotic use in Ho
Teaching Hospital, a leading teaching hospital in Ghana, between January 2022 to December 2022. A checklist was
designed to extract patient socio-demographic and clinical information from electronic medical records. The main
study outcome was the appropriate choice of antibiotics principally in accordance to the Ghana standard treatment
guidelines. Descriptive, bivariate and multivariate analyses were performed on the data collected using STATA version
14.

Results The electronic medical records of a total of 3,279 patients were extracted. The majority (57.88%, n=1898)

of patients were females, median (inter-quartile range) age was 25 [7-42] years. Ear infections were the commonest
(66.24%, n=2172) diagnosed ENT infection, followed by throat infections (15.74%, n="516). The most prescribed
antibiotic was oral amoxicillin-clavulanic acid together with a topical neomycin-steroid combination (28.00%, n=918),
followed by amoxicillin-clavulanic acid alone (18.69%, n=613). The appropriate choice of antibiotic for all ENT
infections in accordance with treatment guidelines was 60.11%. Inappropriate use of antibiotics was high when more
than one antibiotic and World Health Organisation (WHO) ‘Watch’group antibiotics were prescribed and ear infections
compared to the nose and throat infections were treated.
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Conclusion The appropriateness of antibiotic use for ENT infections in this hospital was suboptimal. It was predicted
by the type of infection, the number of antibiotics prescribed and the WHO AWaRe group. Antimicrobial stewardship
interventions such as clinical audit with feedback and clinician education must be enhanced to among other things
identify antibiotic use gaps to help reduce unnecessary use of antibiotics for ENT infections.

Keywords Antimicrobial stewardship intervention, Ear, Nose and throat infections, Ambulatory care

Background

Drug utilization research is useful in determining the
quality and pattern of drug use for pertinent clinical con-
ditions with the intention of identifying any problems
and issues associated with medicine use in healthcare
systems. This as a result, seeks to provide guidance on
potential approaches and policies to enhance appropri-
ate drug use [1, 2]. Understanding antibiotic prescribing
patterns is critical for antibiotic stewardship (AMS) espe-
cially in the ambulatory care setting where antibiotics are
mostly prescribed [3]. This is especially the case among
low- and middle-income countries (LMICs) where up to
95% of total antibiotic use in humans is in ambulatory
care [4]. However, up to 30%-50% of these antibiotic pre-
scriptions, particularly for upper respiratory tract infec-
tions, are unnecessary, fuelling antimicrobial resistance
(AMR) [5, 6]. AMR results in treatment failure, increased
adverse effects and cost to both patients and the health-
care system [7-9]. Sub-Saharan African (SSA) countries,
including Ghana, appear to have the greatest AMR bur-
den, which needs to be urgently addressed given rising
concerns [9]. As a result, AMR is increasingly seen as
the next pandemic unless active measures are taken to
improve appropriate utilisation [10]. International ini-
tiatives include the development of the Global Action
Plan (GAP) by the World Health Organization (WHO)
to reduce AMR, translated into National Action Plans
(NAPs) which has currently been developed in Ghana,
as well as classifying antibiotics into ‘Access; “Watch’ and
‘Reserve’ antibiotics [11-13]. The utilisation of “Watch’
and ‘Reserve’ antibiotics for common ambulatory infec-
tions should be restricted due to their greater resistance
potential [14, 15]. More recently, this has developed into
the WHO AWaRe (Access, Watch and Restrict) antibiotic
book giving prescribing guidance, including non-anti-
biotic choices, for a range of infections seen in ambula-
tory care [16, 17]. The target is to prescribe at least 60%
of antibiotics from the’ Access’ list with concerns that
the use of “Watch’ antibiotics for ambulatory is growing
among LMICs, enhancing AMR [14, 18].

Ear, nose and throat (ENT) infections affect both
children and adults, often associated with high levels
of morbidity including hearing loss and mortality [19].
Overall, ENT infections are responsible for the majority
of childhood diseases and therefore the major cause of
antibiotic prescriptions, even though they are predomi-
nantly caused by viruses making their use unnecessary

[20]. Hearing loss is globally known to be caused by otitis
media, an ear infection, which affects more than 42 mil-
lion people below the age of three [21]. Chronic middle
ear infections, chronic sinus disorders, chronic coughs,
and recurrent pharyngo-tonsillitis are currently some of
the ENT diseases resistant to antibiotics [22, 23]. Anti-
biotic overuse and misuse for most ENT infections have
been found to be caused by a lack of expertise or will-
ingness to distinguish a viral infection from a bacterial
infection [24]. Consequently, their management must be
improved, including when to prescribe these antibiotics
and where needed, these should be avoided, to reduce
AMR.

In Ghana, antibiotic misuse has been reported espe-
cially for respiratory tract infections [25-27]. The com-
pilation and update of the Ghana Standard Treatment
Guidelines (STG) alongside the Essential Medicine
List are some of the policy strategies of the Ministry of
Health to ensure appropriate use of medicines includ-
ing antibiotics in line with the goals of the Ghana NAP
[11, 28]. The seventh edition of the Ghanaian STG (2017)
covers several ENT infections, outlining parameters for
their empirical management with antibiotics including
the choice of antibiotic, dose, and frequency [28]. Some
notable ENT conditions that may require antibiotic
use as part of their management according to the STG
include stridor with superimposed bacterial infection,
acute epiglottitis, retropharyngeal abscess, pharyngi-
tis, tonsillitis, acute sinusitis and otitis media (acute and
chronic). These ENT conditions have also been reported
in studies in Ghana as some of the most prevalent ENT
disorders [29, 30]. Regular auditing and reviewing of
antibiotic prescriptions to determine guideline compli-
ance have been identified as an effective AMS approach
towards ensuring their rational use [31]. With the recent
global efforts against the rise of AMR, it is very impor-
tant that antibiotic use, particularly among ambulatory
patients in LMICs, are evaluated to guide future policies
and practices [26, 32]. Whilst there are published studies
that have audited antibiotic use especially for respiratory
infections in Ghana, there is currently a scarcity of data
on type, pattern and level of rational use of antibiotics
for ENT disorders in ambulatory care settings [25, 33—
35]. This study sought to address this information gap by
determining the level of appropriate use of antibiotics for
ENT infections and its associated factors in the ambula-
tory care settings in Ghana. Previous studies conducted
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in this hospital reported inappropriate use of antibiotics
for general outpatient patients and surgical patients [36,
43]. These studies have given baseline data to instigate
AMS programs to address the quality gaps in prescribing
antibiotics in this leading teaching hospital in Ghana, and
this is currently ongoing. There has however never been
an audit to specifically assess the appropriate use of anti-
biotics for ENT conditions in this hospital and beyond to
guide policy and practice development.

The findings from this study can be used to design
quality improvement AMS programs to improve the
future use of antibiotics in ambulatory care in Ghana as
part of many funded AMS programs that are currently
being implemented in Ghana and other LMICs as part of
efforts to implement NAPs.

Method

Study design

A retrospective cross-sectional study was conducted by
extracting the medical records of ENT patients of Ho
Teaching Hospital (HTH) from January 2022 to Decem-
ber 2022 using the hospital’s electronic database.

Study site

The study was conducted at the ENT clinic of HTH, a
306-bed capacity tertiary health facility located in the
Volta Regional capital, Ho, with a staff strength of 1,200
and 14 wards [36]. The hospital was chosen for this ini-
tial research as it provides several primary clinical care
services including surgical, internal medicine, obstetrics
& gynecological, child health and public health, pharma-
ceutical and diagnostic services for patients in the Volta
Region. The facility also provides several specialized ser-
vices including eye, ENT, mental and diabetic care to
patients in the municipality and beyond. Consequently,
if there are concerns with the prescribing of antibiotics
in this setting these will be exacerbated in lower care set-
tings including primary care clinics in this Region and
others in Ghana.

Study population

HTH provides services to over 20,000 outpatients and
inpatients every month. It is the only tertiary hospital in
the Volta Region, one of the 16 administrative regions
in Ghana, with a 2021 population of 1,659,040 [37]. The
ENT department serves approximately 600 outpatient
cases every month. Records of ambulatory patients who
have visited the ENT clinic within the study period and
were prescribed antibiotics were collected and analyzed.

Inclusion and exclusion criteria

Patients of all ages attending the ENT outpatient clinic
to whom antibiotics were prescribed during the study
period were included. Patients with more than one
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infection where we could not tell which antibiotic (s)
was/ were prescribed for each specific condition were
excluded. Patients having conditions other that ENT
problems, patients who were admitted and patients who
were not prescribed antibiotics for their conditions were
excluded. Patients with incomplete medical information
relevant to the study were also excluded. However medi-
cal records of patients diagnosed with ENT condition
with missing data but have antibiotics prescribed for the
condition were not excluded.

Sample size and sampling technique

No sampling was done as all patients who attended the
ENT ambulatory clinic within the study period were
included in this study. An expected annual sample of par-
ticipants using the Raosoft Inc. online calculator, assum-
ing a 50% appropriateness of antibiotic prescription, an
average monthly outpatient attendance of 600, at 90%
power and 95% confidence interval, and adding 10% to
account for or incomplete data was 2820 patients [38].

Data collection

Data was collected from the hospital’s Lightwave Health
Information Management System (LHIMS) (an elec-
tronic medical record system). The data collection check-
list was an adaptation of tools used by similar studies in
the hospital setting of other LMICs [2, 39]. This approach
had been used previously by some of the co-authors [34,
40]. The checklist included socio-demographic informa-
tion including patients’ age, gender and national health
insurance (NHIS) status (to assess the influence of pay-
ment status on prescribers’ behavior), clinical informa-
tion (including the principal ENT diagnosis), names of
antibiotics prescribed, whether culture and sensitivity
test was requested (to assess the proportion of targeted
treatments among the ENT infections diagnosed), num-
ber of antibiotics prescribed per patient encounter and
the WHO AWaRe category of only systemic antibiot-
ics (comprising of Access, Watch and Restrict antibiot-
ics) prescribed [13]. Appropriateness was based on the
prescription of the right choice, dose and frequency of
antibiotic for the diagnosed ENT condition as was con-
tained in the Seventh Edition of the Ghana Standard
Treatment Guideline (STG); whereas overall appropriate-
ness was based the prescription of the right choice, dose,
and frequency of the prescribed antibiotics [28]. When
the condition was not discussed in the Ghanaian STG,
international guidelines such as WHO AWaRe antibi-
otic book, the UK National Institute for Health and Care
Excellence guidelines [41] and the American Academy of
Otolaryngology-Head and Neck Surgery guideline were
used [16, 17, 42].
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Data handling

The collated data was coded to safeguard patient identity
by removing personal identifiers and password protected
to the principal investigator.

Data analysis

The extracted data were entered into a Microsoft Excel
sheet before being exported to STATA version 14
(StrataCorp, College Station, TX, USA) for analysis. The
appropriateness of prescribed antibiotics based on the
prescription of the right choice of antibiotic for the diag-
nosed ENT conditions in the treatment guideline was
the primary study outcome measure. Overall appropri-
ateness was based on guideline compliance based to all
three parameters namely choice, dose and frequency of
antibiotics prescribed. Age was categorized similar to
our previous study [43]. Descriptive statistics was used
to determine the median age and the proportions of each
categorical variable and Chi-square test of independence
was performed to assess the association between the out-
come variable and the various independent variables. A
multiple logistic regression analysis was also performed
using all statistically significant independent variables
from the bivariate analysis (p-value<0.05 at 95% con-
fidence interval) to assess for predictor variables. The
crude odd ratio of the outcome variable was adjusted by
covariates which showed statistically significant asso-
ciation with the outcome variable and these included
the type of infection, the number of antibiotics, and the
WHO AWaRe category of the antibiotics.
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Ethical consideration

Ethical clearance was obtained from the ethics commit-
tees of both the University of Health and Allied Sciences
(UHAS-REC A.7 [41]22-23) and the HTH (HTH-REC
[32] FC_2022) prior to the commencement of the study.
The collated data were coded to safeguard patient con-
fidentiality by removing personal identifiers and were
protected by password accessible to only the principal
investigator.

Results

Descriptive analysis of socio-demographic and clinical
characteristics of patients

The medical records of a total of 3,279 patients were
included in this study. Most of the patients were female
(57.88%, n=1898) with a median (inter-quartile range)
age of 25 [7-42] years. The majority of the patients
(50.63%, n=1660) were between the ages of 0-25 years,
followed by those in the age category of 26-50 years
(31.29%, n=1026) with patients above 75 years being the
smallest category (2.59%, 85).

The majority of the patients (90.97%, n=2983) were
insured. From the medical records, there were no labo-
ratory investigations, particularly culture and sensitiv-
ity testing carried out for the patients. Ear infections
accounted for a majority (66.24%, n=2172) of the
ENT conditions followed by throat infections (15.74%,
516/3279); with mixed ENT infections being the least
diagnosed condition (5.55%, 182/3279). Acute/infec-
tive otitis externa accounted for a majority (28.06%,
n=920) of the principal diagnosis, followed by chronic
otitis media (16.35%, n=536) and then acute otitis media
(12.44%, n=408) (Fig. 1).

Principal diagnosis of ENT conditions

Other I8 E8I

Impacted cerumen/wax IENNEI7SI

Chronic otitis media IG5

ENT conditions

Acute/infective otitis externa 2
Acute/chronic tonsillitis IEENTI00N

Acute/chronic sinusitis NS

Acute/chronic pharyngitis [EN7I531

Acute otitis media IIII——2EE

0

5

10 15 20 25 30

Percentages

Fig. 1 Principal diagnosis of ENT conditions (n=3279) NB: Other includes epistaxis, hearing loss, acute nasopharyngitis (common cold), acute/chronic
pharyngotonisillitis, acute/chronic pharyngosinusitis, allergic rhinitis, chronic otitis externa, and tinnitus
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A single antibiotic was prescribed for most (49.71%,
n=1630) of the diagnosed ENT conditions followed by
two antibiotics (42.70%, 1400/3279), and three antibiotics
(7.41%, n=243).

Most of the patients (46.78%, n=1534) treated for an
ENT condition were prescribed with systemic prepara-
tions (oral or intravenous) in combination with topi-
cal preparations (nasal drops or ear drops), followed by
those prescribed with only topical preparations (28.61%,
n=938).

Oral amoxicillin-clavulanic acid in combination with
topical preparation of neomycin with a steroid was the
most (28.00%, =918) prescribed antibiotic, followed by
amoxicillin-clavulanic acid only (18.69%, n=613), and
then neomycin plus steroid topical preparations (14.33%,
470/3279) (Fig. 2).

The majority of the prescribed antibiotics (57.40%,
n=1609) were from the WHO ‘Access’ group, followed by
those in the “Watch’ group (25.58%, n=717). Appropri-
ateness of antibiotic prescription based on the choice of
antibiotics was 60.11% (n=1971) while appropriateness
based on dose was 75.72% (2483/3279) and on frequency
was 88.23% (n =2893), with overall appropriateness being
37.85% (n=1241) (Table 1). However, as mentioned, there
was no culture and sensitivity testing requested (Table 1).

Association between appropriateness of antibiotic use and
patient and clinical characteristics

Appropriateness of the choice of antibiotic prescrip-
tion was significantly associated with the type of infec-
tion (p<0.001), the number of antibiotics prescribed
(p=<0.001) and the WHO AWaRe category (p<0.001)
(Table 2).
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Predictors of appropriateness of antibiotic use

Multiple logistic regression was performed for only vari-
ables that showed a significant association with the study
outcome from the bivariate analysis. Appropriateness
based on choice of antibiotics was 68% less likely for nose
infections (aOR =0.32, CI=0.26-0.41, p<0.001) and 29%
less likely for throat infections (aOR=0.71, CI=0.55—
0.92, p=0.009) compared to ear infections (Table 3).
Appropriateness was also reduced by 78% when two
antibiotics were prescribed (aOR=0.22, C[=0.17-0.29,
p<0.001) and by 94% when three antibiotics were pre-
scribed (aOR=0.06, CI=0.04—0.10, p<0.001) compared
to when only one antibiotic was prescribed (Table 3).
Appropriateness was also predicted by the WHO AWaRe
group as appropriateness of antibiotic prescriptions from
the “Watch’ group 51% less likely (aOR=0.49, CI=0.38—
0.63, p<0.001) compared with prescriptions from the
‘Access’ group (Table 3).

Discussion

We believe this is the first study in Ghana that sought
to clinically audit antibiotic prescriptions for diagnosed
ENT infections at a leading Teaching Hospital to guide
future policies. We are aware of studies in Ghana that
have assessed compliance with national guidelines in out-
patients for specific conditions, including community-
acquired pneumonia and urinary tract infections but not
for ENT infections [6, 25, 34, 44]. This is important given
the extent of inappropriate prescribing for such infec-
tions as well as their impact on morbidity and mortality
associated with increasing AMR especially in LMICs [9,
21, 45].

Type of antibiotics prescribed

Others [N 8.2

Neomyecin-steroid + others [l 3.57

Neomycin-steroid [N 14.33

Antibiotics prescribed

Ciprofloxacin + others [N 4.33
Ciprofloxacin only [N 1278
Amoxicil lin-clavulanic acid | neomycin-steroid I 28

Amoxicillin-clavulanic acid + ciprofloxacin [N 4.7

Amoxicillin-clavulanic acid + ciprofloxacin +neomycin-steroid NN 5 4

Amoxicil lin-clavulanic acid only [N 18.69

0 5 10 15 20 25 30

Percentage

Fig. 2 Type of antibiotics prescribed (n=3279) NB: Others include gentamicin, levofloxacin, metronidazole, cefixime, cefuroxime, chloramphenicol, amox-
icillin-clavulanic acid +azithromycin, amoxicillin-clavulanic acid +chloramphenicol, amoxicillin-clavulanic acid + metronidazole, cefuroxime +neomy-
cin+amoxicillin-clavulanic acid, amoxicillin-clavulanic acid + metronidazole + neomycin
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Table 1 Socio-demographic, clinical characteristics of patients
and outcome parameters
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Table 2 Bivariate analysis between appropriateness of antibiotic
use and patient social and clinical characteristics

Variable Total, n (%)
Age (years) (n=3279)

Mean+SD 27.88+22.56
Age category (years) (n=3279)

0-25 1,660 (50.63)
26-50 1,026 (31.29)
51-75 508 (15.49)
above 75 85 (2.59)
Gender (n=3279)

Female 1,898 (57.88)
Male 1,381 (42.12)
National Health Insurance Status (n=3279)

No 296 (9.03)
Yes 2,983 (90.97)
Culture and sensitivity test(s) requested (n=3279)

No 3,279 (100.00)
Yes 0 (0.00)
Type of infection (n=3279)

Ear infection 2,172 (66.24)
Mixed ENT infections 182 (5.55)
Nose infection 409 (12.47)
Throat infection 516 (15.74)
Number of antibiotics (n=3279)

One 1,630 (49.71)
Two 1,400 (42.70)
Three 243 (747)
Four 5(0.15)

Five 1(0.03)
Dosage form (n=3279)

Systemic 804 (24.52)
Systemic + topical 1537 (46.87)
Topical 938 (28.61)
WHO AWaRe category (n=2803)

Access 1609 (57.40)
Access+Watch combination 477 (17.02)
Watch 717 (25.58)
Appropriateness based on choice (n1=3279)

Appropriate 1,971 (60.11)
Inappropriate 1,308 (39.89)
Appropriateness based on dose (n=3279)

Appropriate 2,483 (75.72)
Inappropriate 796 (24.28)
Appropriateness based on frequency (n=3279)

Appropriate 2,893 (88.23)
Inappropriate 386 (11.77)
Overall Appropriateness (n=3279)

Appropriate 1,241 (37.85)
Inappropriate 2,038 (62.15)

Female gender accounted for the majority of patients
who were managed for an ENT condition within the
study period whose medical records were extracted. This
may be due to the observation that females are better

Variable Total, n (%) Appropriateness based P-value
on choice
Inappro- Appropri-
priate, n ate, n (%)
(%)
Age category 0.061
(years) (n=3279)
0-25 1660 (50.63) 637 (3837) 1,023 (61.63)
26-50 1026 (31.29) 411 (40.06) 615 (59.94)
51-75 508 (1549)  217(42.72) 291 (57.28)
>75 85 (2.59) 43 (50.59) 42 (4947)
Gender 0.191
(n=3279)
Female 1898 (57.88) 739(3894) 1,159 (61.06)
Male 1381 (42.12) 569 (41.20) 812 (58.80)
National Health 0.267
Insurance Status
(n=3279)
No 296 (9.03) 127 (42.91) 169 (57.09)
Yes 2983 (90.97) 1181(39.59) 1802 (60.41)
Type of infection <0.001*
(n=3279)
Ear infection 2172 (66.24) 850(39.13) 1,322 (60.87)
Mixed ENT 182(555)  68(3736) 114 (62.64)
infections
Nose infection 409 (1247)  250(61.12) 159 (38.88)
Throat infection 516 (15.74) 140 (27.13) 376 (72.87)
Number of <0.001*
antibiotics
One 1630 (49.71) 372(22.82) 1,258 (77.18)
Two 1400 (42.70) 743 (53.07) 657 (46.93)
Three 243 (7.47) 187 (76.95) 56 (23.05)
Four 5(0.15) 5(100.00) 0 (0.00)
Five 1(0.03) 1 (100.00) 0(0.00)
WHO AWaRe <0.001*
category
Access 1609 (57.40) 281 (17.48) 1328(82.52)
Access +Watch 477 (17.02) 264 (55.26) 213 (44.74)
Watch 717 (25.58)  252(35.23) 464 (64.77)

* = significant at p-value < 0.05 obtained from Chi-Square test

utilizers of health services compared to their male coun-
terparts. This is in addition to the disparities among the
two groups concerning income and educational levels
that have been reported in some studies in Ghana and
elsewhere [46—48]. This though, was contrary to other
similar studies conducted in Nigeria and India where the
majority of patients were male [2, 49].

In our study, ENT infections were diagnosed among all
groups but were more predominant among the younger
age patient care. those between 0 and 25 years. This may
be due to the high prevalence of ENT infections in young
people, particularly children [50, 51]. The high level of
ENT infections among this age group could be due to
the internal structures of their ears such as the short
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Table 3 Multiple logistic regression between independent
variables which showed statistically significant association and
appropriateness based on choice

Variable aOR 95% Cl P-value

Type of infection (n=3279) <0.001*
Ear infection (R) 1.00

Mixed ENT infections 1.01 0.72-1.41 0.896
Nose infection 032 0.26-0.41 0.009*
Throat infection 0.71 0.55-0.92 0.245

Number of antibiotics <0.001*
One (R) 1.00
Two 0.22 0.17-0.29 <0.001*
Three 0.06 0.04-0.10 <0.001*
Four 1.00
Five 1.00

WHO AWaRe category <0.001*
Access (R) 1.00

Access +Watch 0.76 0.54-1.06 <0.001*
Watch 0.49 0.38-0.63 <0.001*

* = significant at p-value<0.05, aOR=Adjusted Odds Ratio, Cl=Confidence
Interval, R=Reference variable

eustachian tubes and their immature immune system
exposing them to common infections [52].

Approximately half of the study population were man-
aged with one antibiotic namely oral amoxicillin-clavu-
lanic acid alone. This was followed by a combination of
neomycin and steroid topical preparations and then oral
ciprofloxacin. This is similar to the findings of other stud-
ies where penicillins are mostly used for ENT infection
management [2, 22]. The Ghana STG recommends the
use of a single antibiotic for the treatment of ENT infec-
tions as it encourages adherence to therapy and reduces
exposure to antibiotics, which is a precursor for AMR
[28]. However, there was still a high rate of prescribing
of multiple antibiotics for most of ENT conditions in our
study, which may result in increased risk of AMR, high
cost of treatment and adverse drug reactions, which need
to be avoided going forward [7, 45, 53, 54].

We also found from our study that ear infections were
the most common ENT infection reported by patients,
followed by throat infections with mixed ENT infec-
tions being the least common. Previous studies have also
reported similar findings [23, 55]. Acute and chronic oti-
tis media accounted for a majority of the ENT conditions
treated with antibiotics in our study, which is perhaps not
surprising in the absence of any culture and sensitivity
testing in our study, as this is a major cause of hearing
loss in children [21, 50]. This finding is similar to other
studies which have reported high level of ear infections
especially otitis media in the younger population [39, 56].

Typically, ‘Access’ antibiotics are recommended as the
first line antibiotic for ENT infections where bacteria are
suspected by the WHO and other international guide-
lines including the Ghana STG due to their efficacy in
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managing the common ENT infections and the low risk
of drug resistance together with their availability and
affordability [16, 17]. However, our results showed that
the majority of antibiotics prescribed were from a com-
bination of the ‘Access’ and “Watch’ groups, followed by
those in the WHO ‘“Watch’ group only. The high usage
of “Watch’ antibiotics for ENT conditions is a concern as
this increases AMR, and this also needs to be urgently
addressed going forward [15].

The appropriateness of antibiotic prescriptions based
on the choice of antibiotic according to mainly the Ghana
STG (2017) was 60.11%, while the overall appropriate-
ness based on choice, dose and frequency was 37.85%.
Appropriateness of antibiotic use based on dose and
frequency was higher (above 75%). Appropriateness was
significantly decreased by the addition of one or more
antibiotics to the regimen. We also observed that some
ENT conditions whose management does not require the
prescription of antibiotics (such as allergic rhinitis) were
managed with antibiotics making their prescription inap-
propriate [20]. This is a concern as such unnecessary use
of antibiotics drives the increase in AMR development,
healthcare cost and antibiotic-associated adverse drug
reactions.

The appropriate use of antibiotics for the ENT condi-
tions was associated with the type of infection (P<0.001),
the number of antibiotics prescribed (P<0.001) and
WHO AWaRe category (P<0.001). Appropriateness
was reduced for nose infections (aOR=0.32, CI=0.26—
0.41, p<0.001) and for throat infections (aOR=0.71,
CI=0.55-0.92, p=0.009) compared to ear infections. The
increased inappropriate use of antibiotics for nose infec-
tions may be due to poor choice of antibiotics due to the
overuse of antibiotics for viral infections and non-infec-
tion related-inflammatory disorders of nose and throat
such as allergic rhinitis and sore throat. Appropriateness
was also reduced when two antibiotics were prescribed
(aOR=0.22, CI=0.17-0.29, p<0.001) and when three
were prescribed (aOR=0.06, CI=0.04-0.10, p<0.001)
compared to one antibiotic prescribed as the Ghanaian
STG only recommends monotherapy of antibiotics (STG
(2017). This shows the overuse of antibiotic for ENT
infection which is against the recommendations of treat-
ment guidelines. Appropriateness was further reduced by
51% when antibiotic prescriptions were from the “Watch’
group (aOR=0.49, CI=0.38-0.63, p<0.001) compared
to the ‘Access’ group. This is mainly because the cur-
rent guideline favours the use of antibiotics for common
ENT infections from the Access group compared to the
Watch group in the AWaRe classification due to low risk
of development of AMR with the former compared to the
latter.

We are aware of a number of limitations with this study.
Firstly, this audit was conducted in only one hospital
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which was a tertiary facility and therefore the ENT con-
ditions observed may not represent the most common
conditions managed in primary care facilities of low
resource settings. However, this hospital and setting was
undertaken for the reasons stated above a the study site
section. Though patients whose missing data on antibi-
otics prescribed were excluded, this did not affect inter-
nal validity due to the large number of medical records
of patients that were extracted and analysed. The study
was also limited by the clinical details of patients which
were neither documented nor easily accessible such as
chronic co-morbidities etc. This is common though when
undertaking retrospective research using patient medi-
cal records. Despite these limitations, we believe that
the findings from this study will be useful in providing
baseline information of gaps in the appropriate use of
antibiotic for ENT conditions in this and neighbouring
facilities in Ghana due to the extent of data extracted and
the referral status of the facility that allows for collection
of diverse EN'T conditions.

Conclusion and recommendations

The level of appropriate use of antibiotics for ENT con-
ditions among our study population was suboptimal and
was predicted by the type of infection, the number of
antibiotics prescribed and the WHO AWaRe category.
Going forward, prescribers should be educated and
trained regarding guidelines on antibiotic use for ENT
conditions, using the Ghanaian STGs and the AWaRe
guidelines. Emphasis must be placed on the need to use
only ‘Access’ antibiotics when recommended to minimize
the risk of AMR development as well as adverse effects.
This can be achieved through instigating appropriate
ASPs in the clinics. Whilst there was a concern with
implementing AMS programs in LMICs due to resource
and personnel issues, this is changing through educa-
tional and other initiatives throughout Africa, includ-
ing Ghana. We need to build on these developments to
enhance the appropriate use of antibiotics across sectors
in Ghana to reduce AMR, which is in line with the Gha-
naian NAP.
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