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ARTICLE INFO ABSTRACT

Keywords: Objective: As there are no country-representative data on bacterial sensitivities to guide antimicrobial stewardship
Defined daily dose (AMS) interventions, an AMS programme was established in the outpatient clinics of three tertiary hospitals in
AWaRe

Freetown, Sierra Leone.

Methods: The study employed a cross-sectional design to collect antibiotic prescribing data from 370 pregnant
women and lactating mothers, 314 children and 229 regular patients in the outpatient clinics of the Princess
Christian Maternity Hospital (PCMH), Ola During Children’s Hospital and Connaught Hospital (CH), respectively,
in April 2022. All data were analysed using Stata Version 16.

Results: Of 913 patients, most were female (n=635, 69.5%), treated at PCMH (n=370, 40.5%) and had a bacterial
infection (n=661, 72.4%). The indication for prescribing antibiotics was inappropriate in 252 (27.6%) patients.
Of the 1236 prescriptions, 393 (31.8%) were made at CH. The duration of antibiotic use was not stated in 230
(18.6%) prescriptions. Overall antibiotic consumption was 55.3 defined daily doses per 1000 outpatient-days.
Conclusion: Gaps in antibiotic prescriptions were identified in the outpatient clinics of three national referral
hospitals in Sierra Leone. In order to combat antimicrobial resistance, AMS interventions are needed to reduce
the prescription of antibiotics for inappropriate indications or without specified duration.

Antibiotic consumption
Antibiotic use
Freetown, Sierra Leone
Antimicrobial resistance

* Corresponding author at: The Registry, College of Medicine and Allied Health Sciences, University of Sierra Leone New England, Freetown, Sierra Leone.
E-mail address: lakoh2009@gmial.com (S. Lakoh).

https://doi.org/10.1016/].ijregi.2023.02.004

Received 22 September 2022; Received in revised form 14 February 2023; Accepted 15 February 2023

2772-7076/© 2023 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. This is an open access article under the CC BY IGO license
(http://creativecommons.org/licenses/by/3.0/igo/)


https://doi.org/10.1016/j.ijregi.2023.02.004
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijregi
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijregi.2023.02.004&domain=pdf
mailto:lakoh2009@gmial.com
https://doi.org/10.1016/j.ijregi.2023.02.004
http://creativecommons.org/licenses/by/3.0/igo/

S. Lakoh, V. John-Cole, R.D.C. Luke et al.
Introduction

Antimicrobial resistance (AMR) is a growing public health prob-
lem. AMR prolongs hospital stay, increases morbidity and mortality,
diverts financial resources that could otherwise be used for improv-
ing health, and threatens global efforts to combat major infectious dis-
eases [1,2]. Amongst the drivers of AMR, inappropriate antibiotic use
and consumption in both healthcare and community settings is a ma-
jor contributor to its growing burden [3,4]. Interventions to reduce in-
appropriate use and consumption of antibiotics are important tools in
the fight against AMR [3]. Therefore, to reduce the burden of AMR,
a functional antimicrobial stewardship programme (ASP) is required
[4,5]. Antimicrobial stewardship (AMS) is a combination of interven-
tions aimed at ensuring the appropriate use of anti-infective drugs to
curb the emergence of resistance and preserve the potency of existing
antimicrobials [5]. AMS is one of the three pillars of an integrated ap-
proach to strengthening health systems, and when its interventions are
combined with robust antimicrobial surveillance systems, it can opti-
mize antimicrobial use and reduce the development of resistance [6].
While AMS is widely implemented in high-income countries, reports
suggest that the implementation of AMS in low- and middle-income
countries can be challenging [5]. AMS interventions, while generic in
principle, must be tailored to the specific environment in which they
will be deployed [7]. Hence, these interventions must take into account
locally generated data on the use of antimicrobials, antibiotic resistance,
and infection prevention and control. Therefore, the synthesis of local
normative data forms the basis for context-specific AMS interventions
[4].

Sierra Leone is a low-income country with a per-capita income of
$488 [8]. The country’s health infrastructure was adversely affected by
a decade-long civil war between 1991 and 2002 [9] and, more recently,
by the 2014-2016 West African Ebola epidemic that claimed the lives
of over 221 healthcare workers [10]. Both represented major challenges
to the implementation of interventions in the prevention and control of
diseases, including AMS, as they exacerbated an already-challenging hu-
man resource situation [11]. Currently, Sierra Leone has limited data on
bacterial sensitivity to guide national AMS interventions. However, data
from small studies have shown a high burden of antibiotic resistance,
and identified gaps in hand hygiene and antibiotic prescribing practices
[12-17].

If this trend continues, it will seriously affect Sierra Leone’s efforts
to care for patients with both communicable and non-communicable
diseases. In order to address this challenge, an ASP was established in
2022 in the outpatient clinics of three tertiary hospitals in the Univer-
sity of Sierra Leone Teaching Hospitals Complex (USLTHC), which en-
compasses several teaching hospitals in Freetown, the capital city, to
carry out AMS activity. Amongst these activities, the outpatient ASP as-
sesses antibiotic prescribing patterns, provides feedback through stake-
holder engagement, reviews and updates antibiotic prescription proto-
cols regularly, and tracks routine antibiotic consumption in the hospi-
tals.

This paper reports the baseline findings of this ASP, and identifies ar-
eas of improvement in antibiotic prescribing practices in the outpatient
clinics of three tertiary hospitals in Sierra Leone.

Methods
Study design, study population and timeline

This study employed a descriptive cross-sectional study design to col-
lect data on antibiotic prescribing for patients in the outpatient settings
of USLTHC in April 2022, including pregnant women, lactating moth-
ers and children. Patients were recruited from Princess Christian Ma-
ternity Hospital (PCMH), Ola During Children’s Hospital (ODCH) and
Connaught Hospital (CH).
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Study setting

General study settings

Sierra Leone is divided into five geographic regions, including the
Western Area. The Western Area, which includes Freetown, is the most
densely populated region of Sierra Leone. As of 2015, Sierra Leone
reported a national population of approximately 7 million people, of
which 22% (1.5 million people) reside in the Western Area [18]. Ap-
proximately 42% of the 10,350 healthcare workers employed by the
Government reside in the Western Area [11].

Sierra Leone’s health system is divided into three tiers of care: pri-
mary, secondary and tertiary. The national and regional hospitals pro-
vide tertiary care. Sierra Leone has 25 public hospitals, 10 of which
provide tertiary services [11].

Specific study settings

Seven of the 10 tertiary hospitals in Sierra Leone are located in the
Western Area, and three of them are national referral hospitals within
USLTHC. These three tertiary hospitals — CH, PCMH and ODCH - are
government-owned with capacities of 300, 199 and 121 beds, respec-
tively. All hospitals provide inpatient and outpatient services for differ-
ent populations. PCMH provides maternal and gynaecological services,
while ODCH and CH provide services for children and regular patients,
respectively.

Sample size and recruitment

Fisher’s formula for single proportion studies was used to calculate
the sample size by applying a coefficient interval of 95% (1.96); a degree
of precision of 5%; and estimated prevalence rates of 81.8%, 68.4%
and 26.0% among regular adult patients, pregnant women and lactating
mothers, and children, respectively [19-21]: n = Z2 x p (1 — p)/d3.
The minimum sample sizes calculated were 296 children, 332 pregnant
women and lactating mothers, and 229 regular adult patients.

Data collection

Data for this study were collected by three nurses, with one nurse
recruited from each of the three hospitals of interest. These nurses were
designated as ‘AMS Focal Persons’ and trained on the study protocol and
data collection procedures prior to the onset of patient enrolment. Con-
venience sampling was employed to enrol patients seen at the outpatient
clinics of PCMH, ODCH and CH sequentially. Each day, the AMS Focal
Person would review the case files of patients seen that day in order
to assess prescription patterns and collect data on a study instrument
which was encrypted into Epicollect (Epic, Verona, WI, USA). Patients
who were admitted to the ward following an outpatient hospital visit
were excluded from this study.

Diagnostic categories of patients prescribed antibiotics

The diagnoses of patients who were prescribed antibiotics were di-
vided into:

e Clinical bacterial infection: when a patient develops an infection that

is clinically suspected to be of bacterial origin and thus requires em-

piric antibiotics.

No clinical bacterial infection; these patients did not require antibi-

otics because the diagnosis they were being treated for was either

unspecified or not a clinical bacterial infection. It is inappropriate to

prescribe antibiotics to patients in these categories:

O ‘No diagnosis’ when there was absence of a diagnosis.

O ‘Non-bacterial process with HIV’ when a patient with human im-
munodeficiency virus had either a non-bacterial infective process
or a non-infective process.
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Table 1
Demographic characteristics of study participants.
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Parameter Total n (%) CH n (%) PCMH n (%) ODCH n (%)
Overall total 913 (100) 229 (25.1) 370 (40.5) 314 (34.49)
Sex
Female 635 (69.5) 117 (51.1) 370 (100) 148 (47.1)
Male 278 (30.5) 112 (48.9) 0(0) 166 (52.9)
Age (years)
<12 320 (35.1) 11 (4.8) 0(0) 309 (98.4)
12-17 22 (2.49) 8 (3.5) 11 (3.0) 3(1.0)
18-44 499 (54.7) 139 (60.7) 359 (97.0) 1(0.3)
>45 72 (7.9) 71 (31.0) 0(0) 1(0.3)
Median (IQR)
Marital status
Single 157 (17.2) 39 (17.0) 118 (31.9) 0 (0)
Married 285 (31.2) 52 (22.7) 232 (62.7) 1(0.3)
Separated/divorced/widowed 8(0.9) 8(3.5) 0(0) 0(0)
Not applicable 130 (56.8) 130 (56.8) 20 (5.4) 313 (99.7)
Occupation
Formal 71 (7.8) 41 (17.9) 30(8.1) 0(0)
Informal 356 (39.0) 105 (45.9) 250 (67.6) 1(0.3)
Retired 7 (0.8) 7 (3.1) 0(0) 0(0)
Student 121 (13.3) 46 (20.1) 75 (20.3) 0(0)
Unemployed 11 (1.2) 0 (0) 8(2.2) 3(1.0)
Not applicable 347 (38.0) 30 (13.1) 7 (1.9) 310 (98.7)
Unit
ANC 281 (30.8) 0(0) 281 (75.9) 0(0)
Medical 204 (22.3) 203 (88.7) 0 (0) 1(0.3)
0&G 89 (9.8) 0(0) 89 (24.1) 0(0)
Paediatrics 315 (34.5) 2(0.9) 0(0) 313 (99.7)
Surgical 24 (2.6) 24 (10.5) 0 (0) 0(0)
Patient category
Child 321 (35.2) 8(3.5) 0 (0) 313 (99.7)
Lactating mother 6 (0.7) 0 (0) 6 (1.6) 0 (0)
Pregnant woman 364 (39.9) 0(0) 364 (98.4) 0(0)
Regular 222 (24.3) 221 (96.5) 0(0) 1(0.3)

CH, Connaught Hospital; PCMH, Princess Christian Maternity Hospital; ODCH, Ola During Children’s Hospital; ANC, antenatal care; O&G, obstetrics & gynaecology;

IQR, interquartile range.

O ‘Non-infective process’ when a patient had a non-communicable
disease without evidence of infection.

O ‘Non-bacterial infective process’ when a patient had an infection
which was designated as non-bacterial in origin.

Definitions and categorization of antibiotic prescriptions

Antibiotics were categorized using the AWaRe framework and the
Anatomic Therapeutic Classification (ATC) System based on the World
Health Organization (WHO) Essential Model List [22-24]. Antibiotic
consumption was estimated using WHO-assigned defined daily doses
(DDDs) [23]. The DDDs were calculated by converting the total amount
of antibiotic dispensed into grams. The resulting values were divided by
the WHO-assigned DDDs based on the 2022 version of the ATC/DDD
index [23]. The DDD per 1000 outpatient-days is calculated as follows:
[consumption in DDDs/(number of outpatients visits during study x du-
ration of study] x 1000. Total DDDs per 1000 outpatient-days and an-
tibiotic consumption per 1000 outpatient-days were calculated for each
hospital and by sex, using the number of outpatient visits for each hos-
pital, and number of outpatient visits by sex during the study period,
respectively.

Statistical analysis

After data collection was completed, data were exported into an Ex-
cel file (Microsoft Corp., Redmond, WA, USA), cleaned, coded and then
transferred into Stata Version 16 (StataCorp LLC, College Station, TX,
USA) for analysis. Frequencies and percentages were used to present
demographic and clinical characteristics of study participants, as well
as antibiotic consumption. Multi-variable regression models were built
to estimate the association between inappropriate indications for antibi-
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otic prescription and variables of interest. Poisson regression was used
to model the number of antibiotics prescribed. For all models, the hos-
pital, hospital unit, sex and age categories were entered sequentially.
Variables were retained in the model if the estimate of hospital unit
was >10%, or if the standard error of the estimate was reduced. Inter-
actions between retention variables and hospital units were assessed,
and a likelihood ratio test was conducted to determine if the model that
included the interaction term was better. If this test was significant, the
interaction term was retained in the model. All tests were two-tailed and
significance was set at P=0.05.

Results
Demographic characteristics of the study participants

In total, 2830 patients were seen at the outpatient clinics of PCMH,
ODCH and CH in April 2022; of these, 913 (32%) patients were included
in the analysis (PCMH = 370, ODCH = 314, CH = 229). The majority
of patients were women (n=635, 69.5%), and their median age was 22
years, with most being aged 18-44 years (n=499, 54.7%) (Table 1).

Indications for prescribing antibiotics and antibiotic prescribing patterns

Most patients had a clinical bacterial infection (n=661, 72.4%), and
35 (3.8%) patients had no indications for prescribing antibiotics. Com-
mon clinical bacterial infections for prescribing antibiotics were pneu-
monia and other respiratory tract infections (n=324, 49.0%), and sex-
ually transmitted and other genital infections (n=92, 14.9%) (Table 2).
The majority of patients without an indication for antibiotic prescrip-
tion were female (n=24, 68.6%), aged 18-44 years (n=24, 68.6%), re-
ceived care at PMCH (n=20, 57.1%), and were pregnant (n=17, 48.6%)
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Table 2

Diagnosis of patients with suspected bacterial infections who received antibiotics.
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Parameter Total n (%) CH n (%) PCMH n (%) ODCH n (%)
Suspected bacterial infections 661 (72.4) 108 (47.2) 254 (71.8) 299 (94.6)
Pneumonia and other respiratory tract infections 324 (49.0) 47 (43.5) 5(2.0) 272 (91.0%)
Sexually transmitted and other genital infections 92 (13.9) 21 (19.4) 176 (69.2) 0(0.0)
Gastroenteritis and other gastrointestinal infections 26 (3.9) 12 (11.1) 1(0.4) 13 (4.4%)
Skin and soft tissue infections 23 (3.5) 10 (9.3) 1(0.40 12 (4.0)
Urinary tract infections 7 (1.5) 12 (13.0) 71 (28.0)

Others: unspecified febrile illness, osteomyelitis and sepsis with undefined focus 6(0.9) 5 (4.6) 0 (0.0) 1(0.3)

CH, Connaught Hospital; PCMH, Princess Christian Maternity Hospital; ODCH, Ola During Children’s Hospital.

Table 3
Different diagnostic categories displayed by variables of interest.

Parameter ND n (%) BIP n (%) nBIP +HIV n (%) nlP n (%) nBIP n (%) InAdm n (%)
Overall total 35(3.8) 661 (72.4) 2(0.2) 169 (18.5) 46 (5.0) 252 (27.6)
Sex
Female 24 (68.6) 459 (69.4) 2 (100) 117 (69.2) 33 (71.7) 176 (68.7)
Male 11 (31.4) 202 (30.6) 0 (0) 52 (30.8) 13 (28.3) 79 (31.3)
Age (years)
<12 6 (17.1) 297 (44.9) 0 (0) 11 (6.5) 6 (13.0) 23(9.1)
12-17 2(5.7) 12 (1.8) 0 (0) 5(3.0) 3(6.5) 10 (4.0)
18-44 24 (68.6) 324 (49.0) 1 (50) 121 (71.6) 29 (63.0) 174 (69.0)
>45 3(8.6) 28 (4.2) 1 (50) 32(18.9) 8(17.4) 45 (17.9)
Hospital
CH 10 (28.6) 108 (16.3) 2 (100) 84 (49.7) 25 (54.4) 121 (48.0)
PCMH 20 (57.1) 254 (38.4) 0(0) 81 (47.9) 15 (32.6) 115 (45.6)
ODCH 5 (14.3) 299 (45.2) 0 (0) 4249 6 (13.0) 16 (6.4)
Unit
ANC 16 (45.7) 181 (27.4) 0(0) 77 (45.6) 7 (15.2) 100 (39.7)
Medical 8(22.9) 102 (15.4) 2 (100) 68 (40.2) 24 (52.2) 100 (39.7)
0&G 4(11.49 73 (11.0) 0 (0) 4249 8(17.4) 16 (6.3)
Paediatric 5(14.3) 299 (45.2) 0(0) 5(3.0) 6 (13.0) 16 (6.3)
Surgical 2(5.7) 6 (0.9) 0(0) 15 (8.9) 1(2.2) 20 (8.0)
Patient category
Child 5(14.3) 302 (45.7) 0 (0) 8 (4.7) 6 (13.0) 19 (7.5)
Lactating mother 3(8.6) 1(0.2) 0(0) 0(0) 2 (4.4) 5(2.0)
Pregnant woman 17 (48.6) 253 (38.3) 0 (0) 81 (47.9) 13 (28.3) 111 (44.1)
Regular 10 (28.6) 105 (15.9) 2 (100) 80 (47.3) 25 (54.3) 117 (46.4)

ND, no diagnosis; BIP, bacterial infective process; nBIP+HIV, non-bacterial infective process with human immunodeficiency virus; nIP, non-infective process; InAdmin,
inappropriate indications for the administration of antibiotics; CH, Connaught Hospital; PCMH, Princess Christian Maternity Hospital; ODCH, Ola During Children’s

Hospital; ANC, antenatal care; O&G, obstetrics & gynaecology.

Table 4
World Health Organization (WHO) prescribing indicators.

WHO prescribing indicator Total Documented practice WHO standard reference
Percentage of encounters with an antibiotic prescribed 2830 32.3% 20.0-26.8%

Mean number of antibiotics prescribed per encounter 913 1.3 1.6-1.8

Percentage of antibiotics prescribed by generic name 1236 84.1% 100.0%

Mean number of injectable antibiotics per encounter 1199 4.3 13.4-24.1

(Table 3). Nearly one-third of patients (n=252, 27.6%) had an inappro-
priate or no indication for antibiotic prescription (Table 3). The majority
of patients with inappropriate or no indications for antibiotic prescrip-
tion were seen for care at CH (n=121, 48.0%), and were either adult
regular patients (n=117, 46.4%) or pregnant women (n=111, 44.4%)
(Table 3).

Whilst 638 (69.9%) patients were prescribed one antibiotic, 245
(26.8%) and 30 (3.2%) patients, respectively, received two or at least
three antibiotics. The percentage of encounters with an antibiotic pre-
scribed was 32.3%. An average of 84.1% of antibiotics were prescribed
using their generic name. The mean number of drugs prescribed per
encounter was 1.3, and the mean number of injectable antibiotics per
encounter was 4.3 (Table 4).

Following multi-variable logistic regression, patients in the paedi-
atric and obstetrics outpatient units were significantly less likely to re-
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ceive antibiotics for inappropriate indications compared with patients
in the antenatal care unit [adjusted odds ratio (aOR) 0.39, 95% confi-
dence interval (CI) 0.21-0.70; P=0.002 vs aOR 0.02, 95% CI 0.01-0.11;
P<0.001]. Only patients in the specialist outpatient unit were signifi-
cantly more likely to receive antibiotics for inappropriate indications
compared with patients in the antenatal care unit. Overall, female pa-
tients were less likely to receive antibiotics for inappropriate indications
compared with male patients (aOR 0.61, 95% CI 0.38-0.99; P=0.047]
(Figure 1).

Modelling the number of prescribed antibiotics showed a 53% in-
crease in the number of antibiotics prescribed to patients in the medical
outpatient unit compared with patients in the antenatal unit [adjusted
risk ratio (aRR) 1.53, 95% CI 1.28-1.84; P<0.001]. Likewise, the num-
ber of prescribed antibiotics in the obstetrics outpatient unit increased
by 78% (aRR 1.78, 95% CI 1.49-2.14; P<0.001) (Figure 2).
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Variable_categories Variables
Outpatient unit ANC(reference)
Medicine
Gynaecology
Pediatrics
Surgery
Age <12 years(reference)
12 -17 years
18 - 44 years
=45 years

Sex Female

AdjOR (95% Cl)

1.00 (1.00, 1.00)
1.07 (0.67, 1.73)
0.39 (0.21, 0.70)
0.02 (0.01, 0.11)
3.32 (1.19, 9.24)
1.00 (1.00, 1.00)
0.70 (0.14, 3.50)
0.33 (0.08, 1.31)
0.61 (0.15, 2.55)

0.61(0.38, 0.99)

LJID Regions 7 (2023) 43-51

Lower Odds Higher Odds

Figure 1. Multi-variable logistic regression analysis of variables associated with inappropriate administration of antibiotics among outpatients in three hospitals in
Freetown. ANC, antenatal care; AdjRR, adjusted risk ratio; CI, confidence interval.

Variable_categories ~ Variables

AdiRR (95% Cl)

Outpatient unit ANC(reference) 4 1.00 (1.00, 1.00)
Medicine —_— 1.53 (1.28, 1.84)
Gynaecology ——— 1.78(1.49,2.14)
Pediatrics + 1.24 (0.77,2.01)
Surgery —— 1.24 (0.85, 1.81)
Age <12 years(reference) p 1.00 (1.00, 1.00)
12 -17 years * 1.28 (0.75, 2.16)
18 - 44 years * 1.32(0.84, 2.10)
245 years * 1.34 (0.82,2.17)
Sex Female r— 1.06 (0.91, 1.22)
T T
0 1 2

Lower counts Higher counts

Figure 2. Poisson regression analysis of variables associated with number of antibiotics administered to outpatients in three hospitals in Freetown. ANC, antenatal
care; AdjOR, adjusted odds ratio; CI, confidence interval.
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Table 5

LJID Regions 7 (2023) 43-51

Antibiotics and frequency of administration, AWaRe category and antibiotic consumption [in defined daily doses (DDDs) per 1000 outpatient-days].

Variable ATC code AWaRe category DDDs/1000 outpatient-days n (%) 55.3 (100) Drug administration

Total n (%) CH n (%) PCMH n (%) ODCH n (%)
Amoxicillin J01CA04 Access 21.9 (36.6) 514 (51.1) 8(2.7) 246 (62.6) 260 (83.1)
Amoxicillin-clavulanate JO1CRO2 Access 4.67 (8.45) 72(7.2) 63 (21.0) - 9(2.9)
Amoxicillin-cloxacillin JO1CR51 Access 0.39 (0.71) 26 (2.6) 10 (3.3) - 16 (5.1)
Ampicillin JO1CAO01 Access 0.04 (0.07) 9(0.9) 1(0.3) 7 (1.8) 1(0.3)
Ampicillin-cloxacillin JO1CR50 Access 0.04 (0.07) 2(0.2) 2(0.7) - -
Azythromycin JO1DBO1 Watch 0.87 (1.57) 59 (5.9) 49 (16.4) 9(2.3) 1(0.3)
Cefixime J01DDO08 Watch 2.36 (4.27) 13(1.3) 13 (4.3) - -
Ceftriaxone J01DDO04 Watch 0.00 (0.00) 19 (1.9) 16 (5.3) 2(0.5) 1(0.3)
Cefuroxime JO01DC02 Watch 3.04 (5.50) 12 (1.2) 11 (3.7) - 1(0.3)
Ciprofloxacin JO1IMAO2 Watch 4.70 (8.50) 32(3.2) 20 (6.7) - 12 (3.8)
Clarithromycin JO1FA09 Watch 4.09 (7.40) 12 (1.2) 12 (4.0) - -
Clindamycin JO1FFO1 Access 0.36 (0.65) 5(0.5) 5(1.7) - -
Doxycycline JO1AA02 Access 1.77 (3.20) 8 (0.8) 8 (2.6) - -
Erythromycin JO1FA01 Watch 0.20 (0.36) 3(0.3) 1(0.3) 2(0.6)
Flucloxacillin JO1CFO05 Access 0.27 (0.49) 5 (0.5) 501.7) - -
Gentamycin JO1GBO03 Access 0.01 (0.02) 2(0.2) - 1(0.3) 1(0.3)
Levofloxacin JO1IMA12 Watch 1.51 (2.73) 12 (1.2) 12 (4.0) - -
Metronidazole PO1ABO1 Access 7.94 (14.4) 176 (17.5) 39 (13.0) 128 (32.6) 9(2.9)
Penicillin VK JO1CE02 Access 0.02 (0.04) 1(0.1) 1(0.3) - -
Tinidazole PO1ABO02 Access 1.06 (1.92) 22 (2.2) 22(7.3) - -
Tinifloxacin JO1RA13 Access 0.03 (0.05) 2(0.2) 2(0.7) - -

CH, Connaught Hospital; PCMH, Princess Christian Maternity Hospital; ODCH, Ola During Children’s Hospital.

Antibiotic consumption

In total, 1236 drug administrations were made, of which 393
(31.8%) were made at CH, 509 (41.2%) were made at PMCH and 334
(27.0%) were made at ODCH. Overall, the most commonly adminis-
tered antibiotic in all of the outpatient visits to the three hospitals was
amoxicillin (n=514, 51.1%). At ODCH and PCMH, amoxicillin was the
most frequently administered antibiotic. The most frequently adminis-
tered antibiotic at CH was amoxicillin-clavulanate (n=63, 21%). As the
duration of antibiotic prescription was not stated, data for calculation
of antibiotic consumption was incomplete for 230 (18.6%) administra-
tions. These were eliminated, and only 1006 drug administrations were
used in the calculation of consumption. Amoxicillin had the highest con-
sumption at 21.9 DDDs per 1000 outpatient-days (Table 5).

Overall antibiotic consumption was 55.3 DDDs per 1000 outpatient-
days. Antibiotics in the Access class accounted for 38.6 DDDs per 1000
outpatient-days (69.8%), whereas antibiotics in the Watch class ac-
counted for 16.7 DDDs per 1000 outpatient-days (30.2%). Total an-
tibiotic consumption was 99.9 DDDs per 1000 outpatient-days at CH,
42.2 DDDs per 1000 outpatient-days at PCMH, and 31.5 DDDs per 1000
outpatient-days at ODCH. At PCMH and ODCH, Access antibiotics ac-
counted for >90% of antibiotic consumption. Antibiotic consumption
for males and females was 63.8 DDDs per 1000 outpatient-days and
52.6 DDDs per 1000 outpatient-days, respectively. Access antibiotics
accounted for 76.2% of antibiotic consumption among females. No an-
tibiotics in the Reserve class were utilized (Figure 3).

Discussion

This large-scale study on antibiotic prescribing patterns in the out-
patient clinics of the three national referral hospitals of Sierra Leone
reported that 32.2% of patients visiting the outpatient clinics were pre-
scribed an antibiotic. This is lower than the figures reported previously
for antibiotic prescriptions among hospitalized patients in the medical
and surgical wards of a tertiary hospital in Sierra Leone (82%), and
antibiotic prescriptions for surgical prophylaxis in four hospitals in two
geographic regions of Sierra Leone (96%) [16,19]. Likewise, among sus-
pected (47%) and confirmed (61%) cases of coronavirus disease 2019,
the prevalence of antibiotic prescription was also higher [17]. These dif-
ferences in antibiotic prescribing patterns were expected because this
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study was conducted in a different setting and applied different meth-
ods. This emphasizes the need to diversify AMS interventions in different
hospital settings using context-specific data. Nonetheless, the prevalence
rates of antibiotic prescribing in the outpatient clinics of these hospitals
were higher than reported in outpatient facilities in Beijing, China (15%)
[25] and Uganda (25%) [26]. This variation could be explained by the
fact that there were no AMS structures to support the prescription of an-
tibiotics in these hospitals in Sierra Leone before this study. The reported
prevalence of antibiotic prescription (32.2%) is well above the WHO-
recommended standard of 20-26.8% prevalence [27,28], reinforcing
the need for more rigorous AMS activities and evidence-based recom-
mendations to help guide antibiotic decision-making amongst clinicians
at these hospitals. Thus, the authors used three ‘Rs’ to identify the gaps
in prescribing antibiotics in the outpatient clinics of the three hospi-
tals that, if addressed, will reduce inappropriate antibiotic prescription;
right indication, right duration and right drug. Nearly one-third of pa-
tients prescribed an antibiotic had no indication for their use. These
poor prescribing practices can be explained partly by the fact that two
of the three hospitals provide free healthcare services for children aged
<5 years, pregnant women and lactating mothers. Prescription of antibi-
otics can be influenced by the fact that the drugs are free and, in some
cases, can be requested even when not needed. This fact further explains
why the pregnant women in this study received significantly higher lev-
els of antibiotics for inappropriate indications, even though nearly all of
them were Access antibiotics. Another plausible reason for the inappro-
priate prescription of antibiotics may be related to the limited knowl-
edge of healthcare workers about rational antibiotic prescribing, as clin-
icians tend to prescribe antibiotics as a safety net. In ongoing efforts to
support AMS interventions in the outpatient clinics of these national re-
ferral hospitals, healthcare workers are being trained and mentored to
optimize their antibiotic prescribing practices. Suspected bacterial infec-
tions were the reasons for prescribing antibiotics in >72% of patients.
Whether the prescription of antibiotics for this empirical diagnosis re-
flects the treatment of a true bacterial infection is a question that can be
answered during the implementation of AMS practices in these settings.
Most importantly, antibiotic prescriptions should be guided by strong
AMS structures to prevent inappropriate use and the development of re-
sistance. Unfortunately, there are no AMS structures in most hospitals in
Sierra Leone. One strategy employed to address these gaps was to initiate
an outpatient ASP in the three national referral hospitals. For approxi-
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Figure 3. (a) Total antibiotic consumption presented as defined daily doses (DDDs) per 1000 outpatient-days by World Health Organization (WHO) AWaRe category
in three hospitals in Freetown. (b) Proportion of total antibiotic DDDs per 1000 outpatient-days by WHO AWaRe category in the hospitals. (c) Total antibiotic
consumption presented as DDDs per 1000 outpatient-days by WHO AWaRe category according to sex. (d) Proportion of total antibiotic DDDs per 1000 outpatient-
days by WHO AWaRe category according to sex. CH, Connaught Hospital; PCMH, Princess Christian Maternity Hospital; ODCH, Ola During Children’s Hospital.

mately 19% of the prescriptions, the duration of antibiotic prescription
was not stated. The right duration is critical when implementing AMS
interventions [29]. Clinicians are being educated to address this gap.
Despite the prescription challenges described above, this ASP identified
several positive antibiotic prescribing practices that can be built on and
reinforced. First, the estimated antibiotic consumption of 55.3 DDDs per
1000 outpatient-days is lower than the 117.9 DDD per 100 bed-days of
surgical antibiotic prophylaxis reported in a recent study [16]. Although
the DDD of 55.3 per 1000 outpatient visits is higher than the reported
national antibiotic consumption of 19 DDD per 1000 inhabitants per day
[30], it can be reduced further by ongoing interventions to optimize the
use of antimicrobial agents. Second, unlike studies conducted in China
[31] and Ethiopia [32], the most commonly prescribed antibiotics in
this study were in the Access class (JO1CA04 amoxicillin and PO1AB01
metronidazole).

Using the WHO/International Network for Rational Use of Drugs
core prescribing indicators, the average number of antibiotics per en-
counter is lower than reported in Tanzania (1.30 vs 1.99), and is even
below the recommended standard of 1.6-1.8 [28,33]. Although not op-
timal for CH (41.4%) and male patients (52.7%), narrow-spectrum Ac-
cess antibiotics accounted for approximately 70% of prescriptions in this
study, which is above the WHO-recommended threshold of 60%. These
are good prescribing practices and will be reinforced in the ASP to re-
duce the selection pressure associated with the broad-spectrum Watch
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and Reserve antibiotics [34]. The lack of prescriptions for the Reserve
antibiotics, although expected in these outpatient settings, may reflect
unavailability as no Reserve antibiotics were reported in the 2017-2019
national antibiotic consumption estimate [30].

This study has strengths and limitations. While this is the first large-
scale study to assess outpatient prescribing patterns in public hospitals
and reflect on AMS interventions in Sierra Leone, it does not include
primary and secondary health facilities that provide more outpatient
services. An arbitrary method was used to categorize indications or di-
agnoses for outpatient antibiotic prescriptions in the study hospitals. Al-
though it is an innovative approach, the authors did not verify diagnoses
made by the clinicians at the bedside. Therefore, the findings may not
represent the actual indications for which antibiotics were prescribed in
these settings. Finally, antibiotic prescribing in the outpatient settings
of any private facilities was not evaluated; this could be undertaken in
a future project.

Conclusion

This study found some good AMS practices and identified gaps in
antibiotic prescriptions in the outpatient clinics of three national refer-
ral hospitals in Sierra Leone. To combat the global health challenges
of AMR, AMS interventions are needed at all levels to reduce the pre-
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scription of antibiotics for inappropriate indications or without specified
duration.
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