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was used for data entry, validation and processing. Analysis was performed
using EPI-INFO software. The survey protocol has been approved by the
national health research ethics committee. Results: A total of 145 patients
were included from 9 hospital wards. The sex ratio was 0.69. The mean age
of hospitalized children was 3.13+4.17 years and that of adults was
35.76+£15.54 years. The overall frequency of antibiotic treatment across all
departments was 70.34%. Pediatrics (90.90%) and intensive care (87.50%)
were in the lead. Empirical antibiotic therapy was used in 98.41% of cases.
Amoxicillin/clavulanic acid was the most prescribed antibiotic (17.99%),
followed by metronidazole (15.87%), ampicillin (15.35%) and ceftriaxone
(14.28%). Community-acquired infections accounted for 61.91% of cases.
The frequency of medical antibiotic prophylaxis was 22.22% and surgical
prophylaxis was 11.64%. Conclusion: Antibiotic consumption was high at
DTH-BA and involved almost exclusively probabilistic antibiotic therapy.
A program of proper use and monitoring of antibiotic prescriptions,
coupled with improved access to microbiological tests, is needed to
improve practices.
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Introduction increasingly complicating the management of certain

hospital-acquired infections and has become a major

Antibiotic use plays a crucial role in reducing concern for practitioners worldwide 9 (Horumpende et al.,

mortality from bacterial infections (Ndihokubwayo et al., 2018; Laxminarayan et al., 2016) but particularly in sub-

2013). However, Antibiotic Resistance (AMR) is Saharan Africa, where hygiene measures are defective,
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increasing the number of cases of infectious
pathologies in a context where antibiotics of last resort
are not always available in pharmacies (Pauwels et al.,
2021; Ouedraogo et al., 2017; Opatowski et al., 2019).
Bacteria are said to be resistant to an antibiotic when they
are capable of continuing to adapt and proliferate in the
presence of the antibiotic in question (Mondiale de la
Santé, 2016). Antibiotic resistance is not a new
phenomenon, but it is its scale and the growing number of
resistance mechanisms observed in recent years that pose
a threat to the healthcare system (Leeson and Hsueh,
2015; Da et al., 2023). Indeed, it has become one of the
10 leading causes of death worldwide, with the highest
number of cases attributed to the West African region
(Laxminarayan et al., 2016; Murray et al., 2022;
Vounba et al., 2022).

Antimicrobial stewardship is a program that promotes
the rational use of antibiotics, improves patient care,
reduces antibiotic resistance and lowers the rate of
infectious diseases caused by multi-resistant bacteria
(Bitterman et al., 2016). The lack of quality data,
especially in our African countries, is an obstacle to the
success of this program. In a bid to combat resistance, in
May 2015, the World Health Organization (WHO)
proposed a National Action Plan (NAP) for countries to
combat AMR with five key objectives (Elton et al., 2020;
Tadesse et al., 2017). There is a disparity in the
implementation of these plans due to the low level of
commitment observed and also to the lack of funding in
southern countries (Yehouenou et al., 2023). In Benin, for
example, the NAP has been drawn up and validated by the
authorities since August 2020, but the real challenge
remains the implementation of quality bacteriology
laboratories to ensure AMR surveillance.

Antibiotic resistance is a reality in Benin (Dohou et al.,
2022; Yehouenou et al., 2020). It is fueled by the absence
of a national guide to the proper use of antibiotics,
inadequate initial and in-service training for healthcare
workers on the rules and procedures for prescribing
antibiotics and a lack of control over the antibiotic
distribution circuit. Antibiotics are still sold on the
informal market, encouraging self-medication. These
factors have a definite influence on the consumption of
antibiotics in Benin's hospitals. In fact, there is a direct
correlation between the level of antibiotic use and the
frequency of resistance (Thabet et al., 2021). The present
study is the first to take into account all the hospital's
departments and to use a validated and appropriate
methodology to assess the practice of antibiotic therapy in
this context. The objectives of this study are to describe
antibiotic consumption and to assess the quality of
antibiotic prescriptions at the Departmental and Teaching
Hospital of Borgou-Alibori (DTH-BA), in order to
optimize the proper use of antibiotics in Benin's
healthcare environment.
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Materials and Methods

Study Framework

The study took place in the Republic of Benin, in the
department of Borgou, one of the country's twelve
departments. Borgou borders the Federal Republic of
Nigeria. Benin's health system is organized on three levels:
A central level with the presence of major reference
hospitals and research institutes, an intermediate level and
a peripheral level which is the first point of contact with the
population. DTH-BA is the second level of the health
pyramid and at the same time the referral hospital for Nord-
Benin. The hospital has around 300 beds in 14 departments.
It provides training for medical students, orderlies, nurses,
interns and doctors undergoing specialization.

Type and Period of Study

This was a descriptive cross-sectional study. Data
collection took place during the week of January 11-18,
2022.

Study Population

The study covered patients of all genders hospitalized
in the DTH-BA wards during the study period.

Inclusion Criteria

This study included:

- All patients present at 4:00 p.m. on the day of the
survey in each department concerned and still
hospitalized at the time of the survey

- All patients who have given informed consent (for
patients who are unable to give informed consent
themselves, such as children, patients in coma, or
critically ill patients, informed consent is taken from
a parent)

Non-Inclusion Criteria

Were not included in this study, patients:

- Kept in the emergency department awaiting transfer to
a hospital ward

- Already discharged and seen in theatres at the time of
the survey

- Whose medical record could not be found or whose
medical record is unusable (missing data)

- Absent from bed during recruitment

Sampling Technique

Exhaustive sampling was used to systematically
recruit all patients hospitalized at the time of the survey in
each hospital department.
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Course of the Study

The survey was conducted by four (04) interns, five
(05) nurses, two (02) midwives and an epidemiological
technician under the supervision of an assistant
professor of internal medicine and an associate professor
of infectious diseases. The interviewers were selected
through a restricted consultation. The main selection
criterion was previous experience in collecting data from
medical records. During the preparatory phase, the
interviewers were trained on the collection tools. Then,
a review of the number of hospital beds and their
occupancy was made throughout the hospital, which
allowed for good planning of the survey. A timetable was
drawn up, which enabled us to visit the various hospital
departments, notably internal medicine, cardiology,
neurology, psychiatry, intensive care, ENT, surgery,
pediatrics and gynecology-obstetrics.

A pre-test was carried out to ensure the interviewees'
understanding of the collection tool. Each interview
reviewed a medical file and completed the collection tool.

The actual data collection phase began each time with
an interview with each patient to obtain informed consent
and verify the presence or absence of invasive medical
devices. The medical records were then examined to
ascertain the presence or absence of underlying infectious
disease, whether or not surgery had been performed
during hospitalization, whether the patient had received
antibiotic therapy, the details of this therapy (name,
international common denomination, dosage, dose and
route of administration), the germ identified on any
microbiological samples and the results of the antibiotic
susceptibility test.

Data Processing and Analysis

Data were entered on the web platform for the WHO
point prevalence survey on antibiotic use in hospitals
platform (HAMUPPS) (WHO, 2018). This platform was
used to enter, clean and validate the data which was then
exported to an Excel database and analyzed using EPI-
INFO 7.2. software.

Ethical Considerations

The survey protocol has been approved by the national
health research ethics committee (CNERS) under No. 142
/MS/DC/SGM/CNERS/SA of December 28, 2021.

Results
Description of the Study Population
Socio-Demographic Characteristics

Included were 148 patients hospitalized in various
departments, of whom 03 were excluded (file not found).
Analyses were performed on a total of 145 files.

The mean age of hospitalized children was 3.13+4.17
years, while that of hospitalized adults was 35.76+15.54
years. The median age was 23 years, with the largest
group aged between 16 and 45.

The sex ratio was 0.69, with 86 (59%) female subjects
and 59 (41%) male subjects.

Breakdown of Inpatients by Department

During the week of collection, pediatrics, gynecology
and general surgery had the highest number of
hospitalized patients, with respectively (n = 44; 30.34%)
(n=34;23.45%) and (n =29; 29.20%) of the total number
of patients (Table 1).

Point Prevalence of Antibiotic Use at DTH-BA

The point prevalence of antibiotic use was 70.34%
(102 out of 145 patients were on antibiotics).

By department, the prevalence was 90.91% in
pediatrics and 87.50% and 76.47% in intensive care and
internal medicine respectively (Table 1).

Among the 102 patients who received antibiotics, the
parenteral route was used in most cases (89.22%),
followed by the oral route (10.78%). No intramuscular,
subcutaneous, or rectal administration was observed
during the survey.

Table 1: Characteristics of antibiotic therapy by DTH-BA hospital departments in 2022 (N = 145)

Number of Number of Punctual Number of Average

patients on prevalence times antibiotic antibiotic

included antibiotics of antibiotic prescribed prescribed
Service department (N=102) therapy (N=189) per patient
Pediatrics 44 40 90.91 86 2.15
Gynecology 34 20 58.80 37 1.85
Surgery 29 17 58.62 28 1.65
Resuscitation 8 7 87.50 11 1.57
Internal medicine 17 13 76.47 20 1.54
Orl 4 2 50.00 3 1.50
Neurology 3 2 66.67 3 1.50
Cardiology 3 1 33.33 1 1.00
Psychiatry 3 0 0.00 0 0.00
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Table 2: Frequency and classification of antibiotic therapy at DTH-BA in 2022 (N = 189)

Antibiotic Number % AWaRe classification
Amoxicillin + clavulanic acid 34 17.99 Access (n=117;61.91)
Metronidazole 30 15.87

Ampicillin 29 15.35

Gentamicin 19 10.05

Amoxicillin 4 2.12

Cloxacillin 1 0.53

Ceftriaxone 18 9.52 Watch (n=62; 32.80%)
Cefotaxime 18 9.52

Ciprofloxacin 8 4.23

Azithromycin 7 3.70

Vancomycin 4 2.12

Erythromycin 2 1.06

Ofloxacin 2 1.06

Lincomycin 1 0.53

Ceftazidime 1 0.53

Imipenem 1 0.53 Reserve

Ceftriaxone + sulbactam 9 4.76 Uncategorized

Table 3: Indications sites and types of infection requiring
antibiotic therapy at CHUD BA in 2022

Number %
Indications
Community infection 117 6191
Medical prophylaxis 42 2222
Surgical prophylaxis 22 11.64
Unspecified indications 8 4.23
Infected sites or types
of infection
Pneumonia 29 24.79
Sepsis 21 17.95
Neonatal infections 15 12.82
Central nervous system
infections 14 11.96
Gastrointestinal infections 13 11.11
Gynecological infections 10 8.55
Osteoarticular infections 6 5.13
Systemic inflammatory
response syndrome 4 342
Urinary tract infections 3 2.56
Oral Infection 2 1.71

Around 2/3 (65.69%) of patients on antibiotics were
receiving more than one antibiotic, with 47 cases
(46.08%) of double antibiotic therapy. Overall, during the
survey, antibiotics were prescribed 189 times, with an
average of 1.85+0.74 per patient.

Beta-lactam antibiotics were the most frequently
prescribed family, with a frequency of 60.85%. Among
these antibiotics, aminopenicillins accounted for 35.98%
of all prescriptions and 59.13% of beta-lactams.
Cephalosporins were the second most prescribed class
after penicillins, accounting for 24.34% of prescriptions.
Table 2 summarizes the families and sub-families of
antibiotics prescribed.

Amoxicillin alone or in combination with clavulanic
acid (n = 38; 20.11%), metronidazole (n = 30; 15.87%),
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ampicillin (n=29; 15.35%) and ceftriaxone alone or in
combination with sulbactam (n = 27; 14.29%) make up
the top 4 antibiotics used on the wards (Table 2).

Microbiological Characteristics

Of the 102 patients receiving antibiotics, 92 (90.20%)
had not wundergone bacteriological tests during
hospitalization. One hundred and eighty-six (98.41%)
prescriptions were made on a probabilistic basis, with no
evidence of bacteriological analysis. Antibiotic therapy
was documented in 3 cases (1.59%).

Characteristics of Indications for Antibiotic Therapy

Community infection was the most frequent
indication (117 cases; 61.91%), followed by medical
prophylaxis (42 cases; 22.22%) and surgical
prophylaxis (22 cases; 11.64%).

Pneumonia (n = 29; 24.79) tops the list of indications for
antibiotic therapy, followed by sepsis (n=21; 17.95) (Table 3).

Features of Antibiotic Prophylaxis

Ampicillin (28.57%) and amoxicillin alone or in
combination with clavulanic acid (26.20%) were the two
most prescribed antibiotics for medical prophylaxis, while
amoxicillin (40.90%) and metronidazole (22.72%) were

the most prescribed for surgical prophylaxis (Table 4).

Distribution of Antibiotics Prescribed According to
Compliance with Therapeutic Guidelines

Antibiotic prescribing on the wards was not based on
any formal local or national guidelines or protocols in
86.24% of cases. In 13.76% of cases, prescribing was
based on a local protocol. Such protocols existed in the
surgery and gynecology-obstetrics departments.
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Table 4: Antibiotics used in medical and surgical prophylaxis
at DTH-BA in 2022

Antibiotic prophylaxis Number %
Antibiotics used in

medical prophylaxis

Ampicillin 12 28.57
Amoxicillin +

clavulanic acid 7 16.67
Amoxicillin 4 9.53
Metronidazole 9 21.43
Cefotaxime 6 14.28
Gentamicin 3 7.14
Azithromycin 1 2.38
Antibiotics used

in surgical prophylaxis

Amoxicillin +

Clavulanic acid 8 36.35
Amoxicillin 1 4.55
Metronidazole 5 22.72
Ampicillin 3 13.63
Cefotaxine 1 4.55
Ceftriaxone + sulbactam 1 4.55
Ciprofloxacin 1 4.55
Imipenem 1 4.55
Lincomycin 1 4.55
Discussion

This study was carried out with the general aim of
assessing the punctual prevalence of antibiotic therapy at
DTH-BA. The aim was to calculate the prevalence of
empirical antibiotic therapy in hospital wards.

The point prevalence of antibiotic therapy was
70.34%. In a survey carried out in Benin in 2012 in 39
hospitals on a total of 3130 patients, the point prevalence
of antibiotic therapy was 64.6% (Ahoyo et al., 2014). Ten
years later, the figures seem stable, even if this time
concerns only one hospital. The current prevalence is
close to that observed in three hospitals in Nigeria
(69.7%) (Abubakar, 2020). Similarly, in Botswana and
Kenya, the prevalences were 70.6-67.7% respectively
(Anand Paramadhas et al., 2019; Okoth et al., 2018). The
authors of these studies estimated that the high
consumption of antibiotics is the consequence of the high
prevalence of tuberculosis and HIV infection in their
country (Anand Paramadhas et al., 2019; Okoth et al.,
2018). Immunosuppression increases the frequency of
infections and consequently, that of antibiotic
consumption. In contrast, the prevalence in other parts of the
world was lower, for example in Eastern Europe and Asia,
where it was 11.6-42.0% respectively (Versporten et al.,
2018). Ultimately, antibiotic consumption in hospitals varies
from one continent to another, from one country to another
and from one department to another. Generally speaking, the
biggest prescribers of antibiotics are African hospitals, with
prevalence ranging from 27.8-74.7% (Afriyie et al.,
2020). In Ghana, the survey carried out in 2019 in two
hospitals, one being more general with gynecology and
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general surgery services showed a prevalence of 82%
compared with the hospital with the fewest beds available
which was 65% (Afriyie et al., 2020). For antibiotic
prophylaxis, amoxicillin and metronidazole were the most
widely prescribed. However, the average duration was 48 h.
This was also the case in other countries, such as Congo
and Pakistan, where the duration was well in excess of 48
h. In contrast to amoxicillin, ceftriaxone was the mainstay
of antibiotic prophylaxis here (Mbuyamba et al., 2023;
Khan et al., 2020). It is important to remind practitioners
of the importance of the five criteria of good antibiotic
prophylaxis (indication, timing of administration,
duration, choice of antibiotics prophylaxis and dosage
appropriateness) (Kefale et al., 2020). The high level of
antibiotic prescribing in the present study is also linked to
the all-too-regular practice of empirical antibiotic therapy
without any bacteriological evidence.

The prevalence of empirical antibiotic therapy was
98.41%. Very few bacteriological examinations are
requested and carried out by practitioners before starting
treatment. Although the DTH-BA has a bacteriology unit,
only a few tests are carried out at this time. In addition, very
few studies on local ecology have been carried out to support
prescribers in their choice of treatment in general in the
country and specifically in this hospital (Yehouenou et al.,
2020). This sometimes complicates the management of
infectious diseases and could explain the attitude of
practitioners who no longer prescribe according to the
results of an antibiogram. In fact, the role of the laboratory
is crucial to the correct use of antibiotics in the hospital
setting. It is the laboratory that not only alerts clinicians
to critical resistance mechanisms, but also establishes and
ensures inter-laboratory quality control, provides training
for the various authors and, moreover, constitutes the first
level of "antimicrobial stewardship” (Moirongo et al.,
2022; Iskandar et al., 2021; Malania et al., 2021). In the
context of resistance monitoring, a survey of laboratories
has been carried out and initiatives are underway to equip
bacteriology laboratories in major departments to help
with data collection. Bacteriological tests of certainty are
recommended in order to preserve antibiotics by adjusting
antibiotic therapy (de-escalation or escalation).

Community infection accounted for 61.91% of
antibiotics prescribed, with pneumonia at the top of the
list. The same observation was made in Europe and other
countries around the world, with pneumonia representing
the leading condition requiring the most antibiotics
(Alshammari et al., 2023; Eshwara et al., 2020). By
contrast, in Nigeria in 2019, sepsis (22.8%) was the main
indication for antibiotic therapy, followed by pneumonia
(17.3%) (Ahoyo et al., 2014) Ampicillin and amoxicillin
were the most commonly used antibiotics for medical and
surgical prophylaxis respectively. In contrast to a study
carried out in 2021 in 41 hospitals in Thailand, the top
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three  antibiotics used  were  third-generation
cephalosporins, first-generation cephalosporins and
carbapenems and around 70% of patients had received
antibiotic prophylaxis for more than one day
(Anugulruengkitt et al., 2023). It has to be said that this
study was carried out in Thailand, at the height of the
COVID-19 epidemic, in referral hospitals for the
management of critical cases. Although these hospitals
have local antibiotic prescribing guidelines, they are not
often applied by their staff. In three hospitals in northern
Nigeria, nitroimidazoles were among the most widely
used antibiotic classes (28.5%) (Abubakar, 2020)
Elsewhere in Tanzania, from 2017-19 the tetracycline class
was the most widely used in hospitals (Mbwasi et al.,
2020). In Cameroon, in a Yaoundé teaching hospital from
2016-21, cephalosporins, imidazole and penicillin made up
the top 3 antibiotics most consumed by patients recruited
(Demen et al., 2023). Indeed, the most commonly used
antibiotics vary from country to country. According to the
WHO AWaRe classification, amoxicillin alone or
combined with clavulanic acid is in the "access" group,
while cephalosporins are in the "watch" group.
Carbapenems, for their part, are in the "reserve" group,
which means that they should be used often after
microbiological certainty of infection and in the absence
of other therapeutic alternatives, depending on the
resistance profile of the germ identified (WHO, 2023).
Even if prescriptions are still in the group of antibiotics
recommended by the WHO, they do not comply with any
local guidelines.

The high frequency of antibiotic prescribing in
pediatrics is well known. Many common viral infections
in early childhood are mistaken for bacterial infections.
The fear of serious, life-threatening bacterial infections in
children, coupled with the often unspecific, crude
symptomatology of these infections, encourages the over-
prescription of antibiotics in pediatric wards.

This study has a number of implications, especially for
health authorities. These include building the capacity of
hospital practitioners in the rules, methods and principles
of curative and preventive antibiotic therapy; developing
antibiotic therapy guidelines based on a sound knowledge
of local bacterial ecology; setting up a system for
monitoring  antibiotic  prescriptions; and finally,
strengthening hospital microbiology laboratories for
effective AMR surveillance.

One of the major limitations of this study is that it is a
one-off survey in a single hospital and would probably not
show all aspects of the problem. It should be carried out
on a larger scale, in all hospitals in the country, with, for
example, the global PPS, which enables us to see not only
antibiotic ~ consumption and healthcare-associated
infection rates but also antimicrobial resistance.
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Conclusion

This study showed that antibiotic consumption is high
at the DTH-BA. This high level of prescribing was of
particular interest to pediatrics and the intensive care unit.
We do not yet have uncontrolled prescriptions of WHO
"Reserve" antibiotics. But in all cases, almost all
prescriptions are probabilistic, which suggests the need to
reinforce prescribers' skills on the proper use of
antibiotics, to raise awareness among prescribers and
patients of the need to carry out microbiological
examinations, the development of a reference of care and
a guide to the proper use of antibiotics and finally,
monitoring of the daily consumption of antibiotics in each
department by the hospital pharmacy. This context also
suggests the implementation of a nationwide antibiotic
resistance monitoring system.

Acknowledgment

Our sincere thanks go to all the investigators,
coordinators and assistant coordinators who worked so
hard to make this survey a success. We would also like to
thank the patients who agreed to take part in this survey.
We would also like to thank the Benin Ministry of Health,
the “Agence Béninoise de la Régulation Pharmaceutique”
and the Beninese WHO country office for their
contribution to the success of this study.

Funding Information

The authors have not received any financial support or
funding to report.

Author’s Contributions

Cossi Angelo Attinsounon: Coordinated the research.
Designed the research plan. Coordinated the data
collection. Wrote the first draft of the manuscript.

Carine Laurence Yehouenou: Wrote the initial draft
of the manuscript.

Aldin Gnaha: Developed the research protocol.
Conducted data collection. Contributed to the
manuscript written.

Adébayo Alassani: Coordinated data collection.
Reviewed the manuscript draft.

Tokpanou Koudjo: Coordinated data collection.
Conducted data analysis. Reviewed the manuscript draft.

Angéle Vodounon: Entered data into the platform.
Reviewed the manuscript draft.

Al Fattah Onifade: Coordinated data analysis.

Ethics

The research protocol has also been approved by the
National Committee for Health Research under number
142/MS/DC/SGM/CNERS/SA of December 28, 2021.



Cossi Angelo Attinsounon ef al. / American Journal of Infectious Diseases 2023, 19 (4): 63.71

DOI: 10.3844/ajidsp.2023.63.71

All data from this survey were treated anonymously
and with strict confidentiality.

Competing Interests

The authors declare that there are no competing interests.

References

Abubakar, U. (2020). Antibiotic use among hospitalized
patients in northern Nigeria: A multicenter point-
prevalence survey. BMC Infectious Diseases, 20(1), 1-9.
https://bmcinfectdis.biomedcentral.com/articles/10.1
186/s12879-020-4815-4

Afriyie, D. K., Sefah, I. A., Sneddon, J., Malcolm, W.,
McKinney, R., Cooper, L., ... & Seaton, R. A.
(2020). Antimicrobial point prevalence surveys in
two Ghanaian hospitals: Opportunities  for
antimicrobial  stewardship.  JAC-Antimicrobial
Resistance, 2(1), dlaa001.
https://doi.org/10.1093/jacamr/dlaa001

Ahoyo, T. A., Bankolé, H. S., Adéoti, F. M., Gbohoun, A.
A., Assavédo, S., Amoussou-Guénou, M., ... & Pittet,
D. (2014). Prevalence of nosocomial infections and
anti-infective therapy in Benin: Results of the first
nationwide survey in 2012. Antimicrobial Resistance
and Infection Control, 3, 1-6.
https://link.springer.com/article/10.1186/2047-2994-3-17

Alshammari, M. K., Alotaibi, M. A., AlOtaibi, A. S.,
Alosaime, H. T., Aljuaid, M. A., Alshehri, B. M., ... &
Alotaibi, A. A. (2023). Prevalence and Etiology of
Community-and Hospital-Acquired Pneumonia in
Saudi Arabia and Their Antimicrobial Susceptibility
Patterns: A Systematic Review. Medicina, 59(4), 760.
https://doi.org/10.3390/medicina59040760

Anand Paramadhas, B. D., Tiroyakgosi, C., Mpinda-
Joseph, P., Morokotso, M., Matome, M., Sinkala, F.,
... & Massele, A. (2019). Point prevalence study of
antimicrobial use among hospitals across Botswana;
findings and implications. Expert Review of Anti-
Infective Therapy, 17(7), 535-546.
https://doi.org/10.1080/14787210.2019.1629288

Anugulruengkitt, S., Charoenpong, L., Kulthanmanusorn,
A., Thienthong, V., Usayapom, S., Kaewkhankhaeng,
W, & Tangcharoensathien, V. (2023). Point
prevalence survey of antibiotic use among hospitalized
patients across 41 hospitals in Thailand. JAC-
Antimicrobial Resistance, 5(1), dlac140.
https://doi.org/10.1093/jacamr/dlac140

Bitterman, R., Hussein, K., Leibovici, L., Carmeli, Y., &
Paul, M. (2016). Systematic review of antibiotic
consumption in acute care hospitals. Clinical
Microbiology and Infection, 22(6), 561-¢7.
https://doi.org/10.1016/j.cmi.2016.01.026

69

Da, L., Somé, D., Yehouenou, C., Somé, C.,

Zoungrana, J., Ouédraogo, A. S., ... & Poda, A.

(2023). Etat des lieux de la résistance aux

antibiotiques en Afrique subsaharienne. Médecine

et Maladies Infectieuses Formation.

https://doi.org/10.1016/j.mmifmc.2023.01.003

Demen, D. S. Y., Nga, E. N., Ohandza, C. S., Kamga, H.
G., Njikeu, O. N. K., & Nguefack-Tsague, G. (2023).
Antibiotic consumption history of patients in a
referred laboratory in Yaounde. Journal of Public
Health in Africa.
https://doi.org/10.4081/jphia.2023.2104

Dohou, A. M., Buda, V. O., Yemoa, L. A., Anagonou, S.,
Van Bambeke, F., Van Hees, T., ... & Dalleur, O.
(2022). Antibiotic usage in patients having undergone
caesarean section: A three-level study in
benin. Antibiotics, 11(5), 617.
https://doi.org/10.3390/antibiotics 11050617

Elton, L., Thomason, M. J., Tembo, J., Velavan, T. P,,
Pallerla, S. R., Arruda, L. B., ... & PANDORA-ID-
NET consortium. (2020). Antimicrobial resistance
preparedness in sub-Saharan African
countries. Antimicrobial Resistance and Infection
Control, 9, 1-11.
https://link.springer.com/article/10.1186/s13756-
020-00800-y

Eshwara, V. K., Mukhopadhyay, C., & Rello, J. (2020).
Community-acquired bacterial pneumonia in adults:
An update. The Indian Journal of Medical
Research, 151(4), 287.
https://www.ncbi.nlm.nih.gov/pmc/articles/ PMC7371062/

Horumpende, P. G., Sonda, T. B., van Zwetselaar, M.,
Antony, M. L., Tenu, F. F., Mwanziva, C. E., ... &
Chilongola, J. O. (2018). Prescription and non-
prescription antibiotic dispensing practices in part I
and part II pharmacies in Moshi Municipality,
Kilimanjaro Region in Tanzania: A simulated clients
approach. PloS one, 13(11), €0207465.
https://doi.org/10.1371/journal.pone.0207465

Iskandar, K., Molinier, L., Hallit, S., Sartelli, M.,
Hardcastle, T. C., Haque, M., ... & Roques, C. (2021).
Surveillance of antimicrobial resistance in low-and
middle-income countries: A scattered
picture. Antimicrobial ~Resistance and Infection
Control, 10(1), 1-19.
https://aricjournal.biomedcentral.com/articles/10.11
86/313756-021-00931-w

Kefale, B., Tegegne, G. T., Degu, A., Molla, M., & Kefale,
Y. (2020). Surgical site infections and prophylaxis
antibiotic use in the surgical ward of public hospital
in Western Ethiopia: A hospital-based retrospective
cross-sectional study. Infection and Drug Resistance,
3627-3635.
https://doi.org/10.2147/IDR.S281097


https://doi.org/10.1093/jacamr/dlaa001
https://doi.org/10.1080/14787210.2019.1629288
https://doi.org/10.1016/j.cmi.2016.01.026
https://doi.org/10.1016/j.mmifmc.2023.01.003
https://doi.org/10.3390/antibiotics11050617
https://doi.org/10.1371/journal.pone.0207465

Cossi Angelo Attinsounon ef al. / American Journal of Infectious Diseases 2023, 19 (4): 63.71

DOI: 10.3844/ajidsp.2023.63.71

Khan, Z., Ahmed, N., Rehman, A. U., Khan, F. U.,
Saqglain, M., Martins, M. A. P., & Rahman, H. (2020).
Audit of pre-operative antibiotic prophylaxis usage in
elective surgical procedures in two teaching
hospitals, Islamabad, Pakistan: An observational
cross-sectional study. PloS One, 15(4), ¢0231188.
https://doi.org/10.1371/journal.pone.0231188

Laxminarayan, R., Matsoso, P., Pant, S., Brower, C.,
Rattingen, J. A., Klugman, K., & Davies, S. (2016).
Access to effective antimicrobials: A worldwide
challenge. The Lancet, 387(10014), 168-175.
https://doi.org/10.1016/S0140-6736(15)00474-2

Leeson, N., & Hsueh, P. R. (2015). Antimicrobial
resistance in the 21 century. Future
Microbiology, 10(3), 297-298.
https://doi.org/10.2217/fmb.15.24

Malania, L., Wagenaar, 1., Karatuna, O. andrasevic, A. T.,
Tsereteli, D., Baidauri, M., ... & Ruesen, C. (2021).
Setting up laboratory-based antimicrobial resistance
surveillance in low-and middle-income countries:
Lessons learned from Georgia. Clinical
Microbiology and Infection, 27(10), 1409-1413.
https://doi.org/10.1016/j.cmi.2021.05.027

Mbuyamba, H. T., Muamba, C. M., Binene, S. K., &
Uwonda, S. A. (2023). Evaluation of the practice of
surgical antibiotic prophylaxis in a Zonal Referral
Hospital in Mbujimayi, Democratic Republic of the
Congo (DRC). BMC Surgery, 23(1), 28.
https://link.springer.com/article/10.1186/s12893-
023-01926-7

Mbwasi, R., Mapunjo, S., Wittenauer, R., Valimba, R.,
Msovela, K., Werth, B. J., ... & Konduri, N. (2020).
National consumption of antimicrobials in Tanzania:
2017-2019. Frontiers in Pharmacology, 11, 585553.
https://doi.org/10.3389/fphar.2020.585553

Moirongo, R. M., Aglanu, L. M., Lamshéft, M., Adero, B. O.,
Yator, S., Anyona, S., ... & Eibach, D. (2022). Laboratory-
based surveillance of antimicrobial resistance in regions
of Kenya: An assessment of capacities, practices and
barriers by means of multi-facility survey. Frontiers in
Public Health, 10, 1003178.
https://doi.org/10.3389/fpubh.2022.1003178

Mondiale de la Santé, O. (2016). Plan d’action mondial
pour combattre la résistance aux antimicrobiens.
ISBN- 10:978 92 4 250976 2.

Murray, C. J., Ikuta, K. S., Sharara, F., Swetschinski, L.,
Aguilar, G. R, Gray, A., ... & Tasak, N. (2022).
Global burden of bacterial antimicrobial resistance in
2019: A systematic analysis. The
Lancet, 399(10325), 629-655.
https://doi.org/10.1016/S0140-6736(21)02724-0

Ndihokubwayo, J. B., Yahaya, A. A., Desta, A. T., Ki-
Zerbo, G., Odel, E. A., Keita, B., ... & Nkhoma, W.
(2013). Antimicrobial resistance in the African
Region:  Issues, challenges and  actions
proposed. African Health Monitor, 16, 27-30.
https://www.researchgate.net/publication/266394658

70

Okoth, C., Opanga, S., Okalebo, F., Oluka, M., Baker
Kurdi, A., & Godman, B. (2018). Point prevalence
survey of antibiotic use and resistance at a referral
hospital in Kenya: Findings and
implications. Hospital Practice, 46(3), 128-136.
https://doi.org/10.1080/21548331.2018.1464872

Opatowski, M., Tuppin, P., Cosker, K., Touat, M., De
Lagasnerie, G., Guillemot, D., ... & Watier, L. (2019).

Hospitalisations ~ with  infections related to
antimicrobial-resistant bacteria from the French
nationwide hospital discharge database,

2016. Epidemiology and Infection, 147, el144.
https://doi.org/10.1017/S0950268819000402

Ouedraogo, A. S., Banuls, A. L., Ouedraogo, R., &
Godreuil, S. (2017). Emergence and spread of
antibiotic resistance in West Africa: Contributing
factors and threat assessment. Medecine et Sante
Tropicales, 27(2), 147-154.
https://doi.org/10.1684/mst.2017.0678

Pauwels, 1., Versporten, A., Vermeulen, H., Vlieghe, E., &
Goossens, H. (2021). Assessing the impact of the
Global Point Prevalence Survey of Antimicrobial
Consumption and Resistance (Global-PPS) on
hospital antimicrobial stewardship programmes:
Results of a worldwide survey. Antimicrobial
Resistance and Infection Control, 10(1), 1-12.
https://aricjournal.biomedcentral.com/articles/10.11
86/s13756-021-01010-w

Tadesse, B. T., Ashley, E. A., Ongarello, S., Havumaki, J.,
Wijegoonewardena, M., Gonzélez, 1. J., & Dittrich, S.
(2017). Antimicrobial resistance in Africa: A systematic
review. BMC Infectious Diseases, 17, 1-17.
https://link.springer.com/article/10.1186/s12879-
017-2713-1

Thabet, L., Frigui, S., Mellouli, A., Gargouri, M.,
Maamar, B., Harzallal, I., ... & Messadi, A. A. (2021).
Corrélation Entre La Consommation D’ Antibiotiques
Et Les Taux D’Antibiorésistance Chez P. Eruginosa
Dans Un Service De Réanimation Des Briilés
Tunisien: Etude Sur 6 Ans (2014-2019). Annals of
Burns and Fire Disasters, 34(3), 245.
https://www.ncbi.nlm.nih.gov/pmc/articles/ PMC8534311/

Versporten, A., Zarb, P., Caniaux, 1., Gros, M. F., Drapier,
N., Miller, M., ... & May, S. (2018). Antimicrobial
consumption and resistance in adult hospital
inpatients in 53 countries: Results of an internet-
based global point prevalence survey. The Lancet
Global Health, 6(6), €619-¢629.
https://www.thelancet.com/journals/langlo/article/P1
1S2214-109X(18)30186-4/fulltext


https://doi.org/10.1016/j.cmi.2021.05.027
https://doi.org/10.1017/S0950268819000402
https://doi.org/10.1684/mst.2017.0678
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30186-4/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30186-4/fulltext

Cossi Angelo Attinsounon ef al. / American Journal of Infectious Diseases 2023, 19 (4): 63.71

DOI: 10.3844/ajidsp.2023.63.71

Vounba, P., Loul, S., Tamadea, L. F., & Siawaya, J. F.
(2022). Microbiology laboratories involved in
disease and antimicrobial resistance surveillance:
Strengths and challenges of the central African
states. Afiican Journal of Laboratory
Medicine, 11(1), 1570.
https://journals.co.za/doi/abs/10.4102/ajlm.v11i1.1570

WHO, (2018). WHO Methodology for Point Prevalence
Survey on Antibiotic Use in Hospitals (No.
WHO/EMP/1AU/2018.01). World Health Organization.
https://www.who.int/publications/i/item/WHO-
EMP-1AU-2018.01

WHO, (2023). AWaRe classification of antibiotics for
evaluation and monitoring of use. World Health
Organization.
https://www.who.int/publications/i/item/WHO-
MHP-HPS-EML-2023.04

Yehouenou, C. L., Kpangon, A. A., Affolabi, D.,
Rodriguez-Villalobos, H., Van Bambeke, F., Dalleur,
0., & Simon, A. (2020). Antimicrobial resistance in
hospitalized surgical patients: A silently emerging
public health concern in Benin. Annals of Clinical
Microbiology and Antimicrobials, 19, 1-10.
https://doi.org/10.1186/s12941-020-00398-4

71

Yehouenou, C., Nagalo, A., Kabore, O. D., & Ouedraogo,
A. S. (2023). Perspectives: Apport du diagnostic dans
la lutte contre la résistance aux antimicrobiens en
Afrique de 1'Ouest. Médecine et Maladies
Infectieuses Formation.
https://doi.org/10.1016/j.mmifmc.2023.01.001Get
rights and content

Abbreviations

DTH-BA: Departmental and Teaching Hospital of
Borgou-Alibori

PPS: Point Prevalence Survey

AMR: Antimicrobial Resistance

PAN: National Action Plan

WHO: World Health Organization


https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2772743223000016&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2772743223000016&orderBeanReset=true

