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ABSTRACT

Introduction: Inappropriate use of antibiotics is one of the main causes of the emergence of
antibiotic resistance in sub-Saharan Africa. To contribute to better antibiotic prescribing, the aim of
this work was to evaluate prescribing in the surgery and surgical specialties department at the
University Hospital Center Yalgado Ouedraogo (CHU-YO).

Methods: This was a prospective cross-sectional study from December 15 to 21, 2021. Patients
hospitalized in the surgical department were included. Compliance guidelines were the
recommendations of the SFAR and the guide to good antibiotic prescribing in Burkina Faso.
Results: A total of 162 patients were hospitalized during the study period, of whom 97 were
included. The prevalence of antibiotic prescriptions was 59.9%. Curative antibiotic therapy
accounted for 66% of prescriptions, while all surgical patients received antibiotic prophylaxis. The
B-lactam family was prescribed in 88.5% of cases for prophylaxis and 91.3% for curative treatment.
Ceftriaxone was prescribed in 71.3% of cases for prophylaxis and 44.9% for curative antibiotic
therapy. Overall compliance was 22.3% for antibiotic prophylaxis and 49.3% for antibiotic therapy.
Non-compliance with antibiotic prophylaxis was linked to an inappropriate choice of antibiotic for
prophylaxis, and to unjustified prescribing for antibiotic therapy.

Conclusion: Capacity-building for prescribers and the development of guidelines could help

improve the appropriateness of antibiotic use at CHU-YO.

Keywords: Non-compliance; antibiotic prophylaxis; antibiotic therapy; surgery.

1. INTRODUCTION

Antibiotics revolutionized medicine by enabling
the effective treatment of bacterial infections,
thereby reducing the associated morbidity and
mortality.  Unfortunately, the success of
antibiotics was short-lived. After just a few years,
bacteria developed resistance to them [1].
Antimicrobial resistance (AMR) is a major public
health problem. Indeed, it has become one of the
ten leading causes of death worldwide, and
countries in the West African region account for
the highest number of cases [2].

The main cause of this worldwide plague is the
unbridled use of antibiotics [3]. Incorrect
diagnoses, followed by unnecessary antibiotic
therapy, and sometimes self-medication, have
exacerbated the phenomenon. Several studies
report this over-prescription of antibiotics
worldwide [4].

In the surgical field, despite the evolution and
improved knowledge of surgical techniques,
infection remains a permanent risk, and
pathogenic bacteria are found in more than
65.5% of surgical wounds during closure [5].

In Burkina Faso, the incidence of surgical site
infections was reported to be 23.35% at the
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University Hospital Center CHU-SS of Bobo
Dioulasso in 2019 [6]. It is, therefore, essential
for all surgical procedures to prevent bacterial
proliferation to reduce the risk of postoperative
infection. This requires compliance with hygiene
rules, with or without antibiotic prophylaxis, in line
with recommendations.

In our context, due to the lack of studies on
microbial ecology and the unavailability of certain
antibiotics, antibiotic prophylaxis remains a
headache for anesthetists, as does antibiotic
therapy, particularly in surgical settings. Despite
all these difficulties, the use of antibiotics
remains frequent in this environment.

With the aim of optimizing antibiotic prescribing,
this work evaluated antibiotic prescribing in the
Department of surgery and surgical specialties at
the University Hospital Center-Yalgado
Ouedraogo (CHU-YO) from December 15 to 21,
2021.

2. METHODS

The study took place in the Department of
Surgery and Surgical Specialties at CHU-YO. It
is one of the reference centers for adult surgical
pathologies in the city of Burkina Faso, as well as



Ouedraogo et al.; Asian J. Res. Infect.

in the surrounding localities and regions. The
department comprises several departments:
Urology, Orthopedics-Traumatology, Adult
General and Digestive Surgery, Neurosurgery,
Maxillofacial Surgery and Odontology,
Ophthalmology, Otolaryngology. Each
department includes an emergency unit. In
addition to the surgical emergencies we deal
with, we also carry out procedures as part of a
set program.

This was a cross-sectional study, and data
collection took place from December 15 to 21,
2021. The study involved all inpatients, whether
underwent surgery (all types of surgical
procedures) or not, in the various departments of
the department. Thus, our sampling was
exhaustive, considering the following inclusion
criteria: all patients hospitalized during the study
period for whom antibiotic therapy or antibiotic
prophylaxis was prescribed by oral, parenteral,
rectal or inhalation route; present before or at 8
a.m. and with a usable medical record. All
patients hospitalized after 8 a.m. on the day of
the survey, whose treatment started after 8 a.m.
or completed before 8 a.m. were excluded
(inspired by the WHO Point Prevalence Survey).
Data was collected on one day per department.

Antibiotic use was assessed according to the
guide of good antibiotic prescribing in Burkina
Faso [7] and the recommendations of the Société
Francaise d'Anesthésie et de Réanimation

Dis., vol. 15, no. 8, pp. 34-41, 2024; Article no.AJRID.120110

(SFAR), updated in 2018 [8]. Thus, it was
justified if the pathology justified antibiotic
administration and judged adequate according to
its indication if the antibiotic prescribed appears
on the list of antibiotics recommended in this
indication. It was compliant if the dosage, route
of administration and duration of treatment were
in line with recommendations.

Data were collected through a review of patient
records, operative reports, anesthesia charts and
hospitalization registers, entered the Kobo-
Collect toolbox and analyzed with EPI info
software version 7.2.4.0.

Anonymity and confidentiality of personal data
were preserved during data collection.
Authorization for data collection was obtained
from the management of CHU-YO, and we
obtained the agreement of the various
department heads.

3. RESULTS
3.1 Socio-Demographic Characteristics

During the study period, 162 patients were
hospitalized in the surgical department. Of these,
105 (64.8%) were prescribed antibiotics and 97
(59.9%) patients were included in the study (Fig.
1). There were mainly 71 (73.2%) males, giving a
sex ratio of 2.7. The mean age was 39.3 + 17.4
years, with a minimum of 3 years and a
maximum of 80 years.

Number of patients hospitalized in
all departments during the survey
period=162
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3.2 Antibiotic Prescription Frequency

Eighty-one (83.5%) patients underwent surgery,
and all (100%), received antibiotic prophylaxis.
The B-lactam family was the most prescribed
(90.4%). Among pB-lactams, ceftriaxone was
prescribed in 72.3% of cases. According to

surgery department (50%). Amoxicillin  +
clavulanic acid was the most prescribed
medicine in orthopedic traumatology (52.6%) and
ophthalmology (50%). In Urology, ceftriaxone
was the most prescribed (40%), followed by
ceftriaxone + sulbactam (30%).

prescription  frequency,  the  orthopedic- 3 3 Fyajyation of Antibiotic Prescribing
traumatology department used

a][noxicillir}/clta;]vulat%ic adcid fotr prO{JhyIaxis inISOfVé) Among patients who received  antibiotic
o cases. In the ofher departments - general an prophylaxis, 72 (88.8%) prescriptions were

digestive surgery, urology, neurosurgery and
maxillofacial surgery - ceftriaxone was used as
prophylaxis in 37.1%, 21%, 9.6% and 8.1%,
respectively (Table 1).

The frequency of prescription of curative
antibiotic therapy was 43.5%. Of the patients

justified, and this varied according to the type of
surgery (Table 2). Overall compliance with
antibiotic prophylaxis recommendations was
23.4%. The delay in administration was non-
compliant in 44.1%: early in 10 (29.4%) cases
and late in 5 (14.7%) cases (Table 3).

who received antibiotic therapy, 25 (17%) ) - _—

received bi-antibiotic therapy, 4 (2.7%) tri- S|xty-fc:ct_1”r dpresfcrlpt;]c_)ns for antibiotic _ther_fa_tpé/

antibiotic therapy and 2 (1.3%) patients had a Were filled, of ‘which 65.2% were justifie
oiot Py ( ) pat (Table 2). Overall compliance with antibiotic

monotherapy.

The most frequently prescribed antibiotics were
ceftriaxone (45.3%) and amoxicillin + clavulanic
acid (35.9%). Ceftriaxone was prescribed more
frequently in the adult general and digestive

therapy was 49.3%. Dosage was non-compliant
in 15.9% of cases, as was the duration of
treatment in 18.4%. In all cases (100%),
antibiotic therapy was not compliant, particularly
in children.

Table 1. Antibiotics used for prophylaxis by department (n=83)

Service AAC Ceftriaxone Ciprofloxacin Metronidazole Total

n (%) n (%) n (%) n (%) n (%)
Visceral 1(6,7) 23(37,1) 0 4(66,6) 28(33,7)
S/ICMF 0 5(8,1) 0 0 5(6)
Neurosurgery 0 6(9,6) 0 0 6(7,2)
Orthopedics 14(93,3) 13(21) 0 1(16,7) 28(33,7)
Urology 0 13(21) 2(100) 1(16,7) 16(19,3)
Ophthalmology 0 0 0 0 0
ORL 0 0 0 0 0
Total 15(100) 60(100) 2(100) 6(100) 83

AAC: Amoxicillin acid clavulanic ORL: Oto Rhino-laryngology
S/ICMF: Maxillo-facial surgery department

Table 2. Distribution of justification for antibiotic prophylaxis and antibiotic therapy by surgery
and infections

Antibiotic prophylaxis (n=81) Antibiotic therapy (n=64)

Surgeryl/infection Justified indication Justified indication

Yes No Yes No
Cerebro-meningeal 5(71,4) 2(28,6) 3(60) 2(40)
Mucocutaneous 4(100) 0 3(100) 0
Digestive 22(88) 3(12) 16(76,2) 5(23,8)
Osteoarticular 27(93,1) 2(6,9) 12(63,1) 7(36,8)
Urogenital 14(87,5) 2(12,5) 4(40) 6(60)
Eye 0 0 2(50) 2(50)
ORL 0 0 2(100) 0
Total 72(88,9) 9(11,1) 42(65,6) 22(34,4)
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Table 3 Antibiotic prophylaxis compliance

Yes No
Compliance criteria n (%) n (%)
Antibiotic prophylaxis (n=34)
Route of administration 34(100) 0
Dosage 31(91,2) 3(8,8)
Administration time 19(55,9) 15(44,1)
Antibiotic therapy (n=38)
Route of administration 38(100) 0
Dosage 32(84,2) 6(15,9)
Duration 31(81,5) 7(18,4)

4. DISCUSSION

This study aimed to assess antibiotic use in the
Department of Surgery and Surgical Specialties
at CHU-YO. Any interpretation of our results
must consider the cross-sectional nature of the
study, which concerns a population at a given
time. This makes it impossible to conclude on the
evolution and outcome of patients according to
the antibiotic regimens used.

The prevalence of antibiotic prescription was
59.9% in our study. Mthombeni et al. in South
Africa and Ebongue C. et al. in Cameroon,
respectively, found a prevalence of antibiotic
prescriptions of 32.5% and 87.8% [9,10]. This
high prevalence of antibiotic prescribing could be
due to the high prevalence of infectious
pathologies in our context and/or misuse and/or
overuse of antibiotics in certain departments. On
the other hand, the high incidence of surgical site
infections in sub-Saharan Africa could explain
these results [11].

The male predominance (73.2%) of our patients
is comparable to the study of Ouedraogo A. et al.
in Bobo Dioulasso, who found a male
predominance of 73.7% [6]. This could be
explained by the high frequency of traffic
accidents and urinary tract pathologies among
men.

4.1 Relevance and Compliance of
Antibiotic Prophylaxis

All patients who underwent surgery (81) in this
study received antibiotic prophylaxis. Ouedraogo
A. et al. and Prevost et al. in France reported
frequencies of 78.9% and 64 %, respectively
[6,12]. Osteoarticular (35.8%) and
gastrointestinal (30.9%) pathologies were the
main indications for antibiotic prophylaxis in this
study. Mbuyamba et al. in Democratic Republic
of the Congo found 27.2% and 5.2% for
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abdominal surgery and traumatology procedures,
respectively. EI Hassan et al. reported
gastroduodenal/biliary 41.6%, orthopedic 10.8%
[13]. The predominance of these pathologies for
antibiotic prophylaxis is because they are at high
risk of infection, hence the need for antibiotic
prophylaxis, according to the SFAR [8,14]. In our
context, the most used means of transport is the
motorcycle, which exposes us to numerous
accidents on public highways, resulting in the
high frequency of osteoarticular pathologies in
our study.

The B-lactam family was the most prescribed
(90.4%), with ceftriaxone accounting for 72.3%.
Ouedraogo A. et al. at CHU-SS found ceftriaxone
prescribed in 68.5% of cases [6,8]. First-
generation cephalosporins such as Cefamandole
and, above all, Cefazolin are the molecules most
recommended for antibiotic prophylaxis in
surgery. However, these molecules have not
been used due to their unavailability and the
easy accessibility and affordable cost of
ceftriaxone. Moreover, without studies on the
microbial ecology of surgical site infections,
surgeons use broad-spectrum antibiotics such as
ceftriaxone. It therefore seems important to
involve pharmacy staff, via the hospital
therapeutic committee, in the development of
antibiotic prophylaxis protocols for surgery to
ensure the availability of the molecules needed
to provide better care for our patients.

The study highlighted the gap between the
recommendations issued by learned societies
and observed practices. In fact, only 23.4% of
antibiotic prophylaxis complied with
recommendations. The compliance rate in our
study was low compared with the literature.
Indeed, Mbuyamba et al., Prevost et al., and
Harbi et al. described compliance of antibiotic
prophylaxis with the local protocol in 87.3%, 64%
and 33.3%, respectively [12,15,16]. The least
compliant criteria were, respectively, a waiting
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time of less than two hours and the prescription
of antibiotics with a broader spectrum than
those recommended in the guidelines. This
results in considerable additional financial
costs, as well as a non-negligible risk of the
emergence of antibiotic-resistant bacterial strains
[16].

Of the prescriptions that were justified and
appropriate, the route of administration complied
with recommendations in 100% of cases and the
dosage in 31 (91.2%) cases. The reasons for
non-conformity of dosage were, in most cases,
due to a unit dose lower than the recommended
dose. The timing of the first dose was correct in
55.9% of cases. Prevost et al. reported in their
study that the administration time was compliant
in 77.6% of cases [12]. In our study, non-
compliance with the administration time was
early administration in 29.4% and late
administration in 14.7% of cases. These
deviations from the recommended interval could
be minimized by implementing the WHO
checklist for patient safety in the operating
theatre, which has been the subject of a national
directive from the Burkina Faso Ministry of
Health, and one of whose items concerns the
correct administration of antibiotic prophylaxis
[7]. Finally, improving practitioners' knowledge
could improve the quality of antibiotic
prophylaxis.

4.2 Appropriateness and Compliance with
Antibiotic Therapy

The prevalence of antibiotic therapy was 43.5%.
Talaam et al. found a prevalence of 43.7% [17].
All these prescriptions were made according to a
probabilistic logic (100% empirical). These
results are comparable to those reported by
Ouedraogo A. et al. and et al., who noted 100%
and 98.9% empirical prescribing, respectively
[6,18]. Diagnostic  uncertainty, lack  of
familiarity with microbiological diagnostic tools
and the long delay in reporting bacteriology
results could be the root of these empirical
prescriptions.

In our series, 33 (51.6%) antibiotic prescriptions
were deemed to be non-compliant. The reasons
were dominated by unjustified antibiotic
prescriptions (34.4%) and incorrect dosage
(15.9%). In their study, Talaam et al. reported a
33.4% proportion of inappropriate antibiotic
prescriptions for treatment purposes, and the
most frequent reason for inappropriate antibiotic
prescribing was duration of treatment [17].
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In the analysis of compliance criteria, the
proportion of antibiotic therapy justified was
65.6%. Pollmann et al. in Canada reported 78%
[19]. In fact, antibiotic therapy was over-
prescribed in certain situations where it was not
necessary. According to recommendations,
antibiotic prophylaxis can exceptionally last 48
hours (even when drains or catheters remain in
place). However, several "precautionary"
prescriptions have been noted.

Dosage and duration were correct in more than
¥ of cases. Dosage compliance errors were
generally excessive dosing in children aged 0 to
5, in whom it should be calculated according to
weight. Talaam et al. in Kenya also reported
inadequate duration (45.9%) as the main reason
[17]. This situation seems to be linked to the
diversity of referral protocols. Indeed, in our
hospital, several surgeons trained in different
schools with different approaches are used. Due
to the lack of convincing data, there is almost no
specific  therapeutic protocol for antibiotic
therapy. We, therefore, need to set up a
multidisciplinary committee to produce a
standardized protocol according to the microbial
ecology and level of resistance in the various
departments, or failing that, to comply with
national and international recommendations.

5. CONCLUSION

This study, which looked at the state of antibiotic
prescribing in the surgical environment, revealed
the prevalence of antibiotic prescribing was
significant. However, there is a considerable gap
between  observed practices and the
recommendations of learned societies. Ongoing
training of medical staff in the proper use of
antibiotics and the development of local
guidelines for antibiotic therapy could help
improve compliance with antibiotic use at the
Yalgado Ouedraogo University Hospital.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

CONSENT AND ETHICAL APPROVAL
This study was conducted with the approval of

the local Health Research Ethics Committee
(CERS) by deliberation n°2021-12-291 and the



Ouedraogo et al.; Asian J. Res. Infect. Dis., vol. 15, no. 8, pp. 34-41, 2024, Article no.AJRID.120110

authorities of the University Hospital of Yalgado
Ouedraogo. It was carried out in  compliance
with  current  ethical standards. Informed
consent was obtained from all included patients.
Confidentiality was maintained throughout the
data collection and analysis phase.

ACKOWLEDGEMENTS

The authors would like to thank all the staff of
chirurgical department at University Hospital
Yalgado Ouedraogo, all the patients who take
part in this study and the health authorities who
gave their consent for this work be carried out.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Kariuki S, Kering K, Wairimu C, Onsare R,
Mbae C. Antimicrobial Resistance Rates
and Surveillance in Sub-Saharan Africa:
Where Are We Now? Infect Drug Resist.
2022;15:3589-609.
Available:https://doi.org/10.2147/IDR.S342
753.

2. Vounba P, Loul S, Tamadea LF, Siawaya
JFD. Microbiology laboratories involved in
disease and antimicrobial resistance
surveillance: Strengths and challenges of
the central African states. Afr J Lab Med.
2022;11:1570.
Available:https://doi.org/10.4102/ajim.v11il

.1570.
3. Antdo E-M, Wagner-Ahlfs C. [Antibiotic
resistance: A challenge for society].

Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz.
2018;61:499-506.
Available:https://doi.org/10.1007/s00103-

018-2726-y.
4, Tang KWK, Millar BC, Moore JE.
Antimicrobial Resistance (AMR). Br J

Biomed Sci 2023;80:11387.
Available:https://doi.org/10.3389/bjbs.2023
.11387.

5. Worku S, Abebe T, Alemu A, Seyoum B,
Swedberg G, Abdissa A, et al. Bacterial
profile of surgical site infection and
antimicrobial  resistance  patterns in
Ethiopia: a multicentre prospective cross-
sectional study. Annals of Clinical
Microbiology and Antimicrobials. 2023;22:
96.

40

10.

11.

12.

13.

Available:https://doi.org/10.1186/s12941-
023-00643-6.

Ouedraogo S, Kambire JL, Ouedraogo S,
Ouangre E, Diallo I, Zida M, et al. Surgical
Site Infection after Digestive Surgery:
Diagnosis and Treatment in a Context of
Limited Resources. Surg Infect (Larchmt).
2020;21:547-51.
Available:https://doi.org/10.1089/sur.2019.
007.

Ministere de la santé et de [I'hygiene
publique. Guide pratigue pour la bonne
prescription des antibiotiques au Burkina
Faso. Ouagadougou ; 2019.

Admin B. Mise a jour de la RFE
Antibioprophylaxie 2017 - La SFAR.
Société Francaise d’Anesthésie et de
Réanimation 2018. https://sfar.org/mise-a-
jour-de-la-rfe-antibioprophylaxie-2017/
(accessed July 18, 2024).

Mthombeni TC, Burger JR, Lubbe MS,
Julyan M. Antibiotic prescribing to
inpatients in Limpopo, South Africa: a

multicentre point-prevalence survey.
Antimicrob Resist Infect Control. 2023;
12:103.

Available:https://doi.org/10.1186/s13756-
023-01306-z.

Ebongue CO, Tsiazok MD, Mefo’o JPN,
Ngaba GP, Beyiha G, Adiogo D. Evolution
de la résistance aux antibiotiques des
entérobactéries isolées a I'Hépital Général
de Douala de 2005 & 2012. Pan Afr Med J.
2015;20:227.
Available:https://doi.org/10.11604/pam;.20
15.20.227.4770.

Ngaroua, Ngah JE, Bénet T, Djibrilla Y.
Incidence des infections du site opératoire
en  Afrique  sub-saharienne: revue
systématique et méta-analyse. Pan Afr
Med J. 2016;24.
Available:https://doi.org/10.11604/pam].20
16.24.171.9754.

Prévost N, Gaultier A, Birgand G,
Mocquard J, Terrien N, Rochais E, et al.
Compliance with antibiotic prophylaxis
guidelines in surgery: Results of a targeted
audit in a large-scale region-based French
hospital network. Infectious Diseases Now.
2021;51:170-8.
Available:https://doi.org/10.1016/j.medmal.
2020.10.005.

El Hassan M, Elnour AA, Farah FH,
Shehab A, Al Kalbani NM, Asim S, et al.
Clinical pharmacists’ review of surgical
antimicrobial prophylaxis in a tertiary



14,

15.

16.

Ouedraogo et al.; Asian J. Res. Infect. Dis., vol. 15, no. 8, pp. 34-41, 2024, Article no.AJRID.120110

hospital in Abu Dhabi. Int J Clin Pharm.
2015;37:18-22.
Available:https://doi.org/10.1007/s11096-
014-0045-4.

Clinical Excellence Commission. Infection
Prevention and Control in Healthcare
Settings. 2023 :47.

Mbuyamba HT, Muamba CM, Binene SK,
Uwonda SA. Evaluation of the practice of
surgical antibiotic prophylaxis in a Zonal
Referral Hospital in Mbujimayi, Democratic
Republic of the Congo (DRC). BMC Surg.
2023;23:28.
Available:https://doi.org/10.1186/s12893-
023-01926-7.

Harbi H, Merzougui L, Barhoumi MH,
Rebai H, Abdelkefi S, El Kamel R, et al.
Evaluation des pratiques
d’antibioprophylaxie chirurgicale dans un
Hopital Universitaire du Centre Tunisien.
Pan Afr Med J. 2018;30:191.

17.

18.

19.

Available:https://doi.org/10.11604/pam].20
18.30.191.14861.

Talaam RC, Abungana MM, Ooko PB. An
antibiotic audit of the surgical department
at a rural hospital in Western Kenya. Pan
Afr Med J 2018;29.
Available:https://doi.org/10.11604/pam;.
2018;29.219:14510.

Adisa R, Orherhe OM, Fakeye TO.
Evaluation of antibiotic prescriptions and
use in under-five children in Ibadan,
SouthWestern Nigeria. Afr Health Sci.
2018;18:1189-201.
Avalilable:https://doi.org/10.4314/ahs.v18i4.
40.

Pollmann AS, Bailey JG, Davis PJB,
Johnson PM. Antibiotic use among older
adults on an acute care general surgery
service. CJS. 2017;60:388—93.
Available:https://doi.org/10.1503/cjs.00431
7.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/120110

41


https://www.sdiarticle5.com/review-history/120110

