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Introduction: The value of medicines is lost when these resources are not used
rationally. Out of 12 developing countries, Nigeria has the third highest
percentage of antibiotic prescriptions, at 48%. Antibiotic misuse results in
limited efficacy, which can lead to the emergence of antimicrobial resistance.
We conducted a systematic review to synthesise the evidence on antibiotic use
in humans in Nigeria.

Methods: We conducted a systematic review of medicine use behaviour by
patients and prescription behaviour by health workers, which were searched
for in articles published in English from 2000 to 2017. Data was entered into
purpose-built templates. Key quantitative indicators were extracted and
summarised as frequencies and proportions, while free-text responses were
synthesised.

Results: The systematic review determined that the median prevalence of
persons using antibiotics without prescription is 46.7%. The drivers of
irrational antibiotic use included poor regulation of medicines and premises, a
chaotic medicine distribution system, limited licensed medicine prescribers,
over-the-counter (OTC) sales of antibiotics, patients’ demand for antibiotics,
and access to health insurance.

Discussion: Irrational antibiotic use is widespread in humans and animals. We
recommend that the government enforce regulations on antibiotic sales to
humans and animals and increase awareness of irrational antibiotic use and
AMR in Nigerian communities through a whole-of-society approach. The
collated information was used to develop a National Action Plan on AMR in
2017.
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Introduction

Since the advent of the first antibiotic (penicillin), 20
new classes of antibiotics have been introduced or

approved for use between 1935 and 2012 (Figure 1) o
Concomitantly, there has been an increase in antibiotic
use by animal and human populations. Global antibiotic
consumption grew by over 30% in 71 countries
between 2000 and 2010, with substantial increases
recorded for low- and middle-income countries

(LMICs) 2], Notably, Nigeria contributes 60% of the
health products consumed in the Economic Community
of West African States (ECOWAS) sub-region, which has

a population of 600 million B1,

Rational use of medicines (antibiotics), an important
component of good clinical practice, requires that
"patients receive medicines (antibiotics) appropriate to

their clinical needs and at the lowest cost” &3l n
many countries, 80% of antibiotics used occur outside
healthcare facility settings; more than half are

unnecessary and inappropriate 1. Out of 12 developing
countries, Nigeria had the highest average number of
medicines prescribed to patients per encounter (3.8
medicines/encounter) and the third highest percentage

of antibiotic prescriptions (48%) during a field test m

While some patients are prescribed unnecessary
courses of antibiotics, access remains an issue for
others. In LMICs, 40% of antibiotics prescribed are
insufficient doses, and half of those on therapy adhere
to their regimens. Barriers to antibiotic access may be
due to limited access to healthcare facilities, the
unavailability of antibiotics in local markets, the cost of
medicines, often in the face of high out-of-pocket
spending, or ineffective medicine supply chain

systems [8I9I001  patients may also be consuming
counterfeit antimicrobials, which often contain

suboptimal doses of the agent 11121,

In May 2015, the 68th World Health Assembly (WHA)
recognised AMR as a threat to global health and
requested that member States participate in an
integrated global programme for surveillance of AMR
and adopt the global action plan. Nigeria committed to
establishing a national AMR surveillance system in
2016, in conformity with the global action plan on AMR.

To provide baseline information to guide the proper
implementation of the national AMR response, we
conducted a systematic review to synthesise the
evidence on antibiotic use in humans in Nigeria.
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Methods

The protocol for the systematic review was developed
by an AMR Working Group set up by the Nigeria Center
for Disease Control (NCDC). We searched for articles
published in English between January 2000 and
January 2017 using Medline via PubMed and African
Journals Online (AJOL) databases. The following search
terms were used: “rational wuse”, “antibiotic
consumption”, “antimicrobials”, “antibiotic”, “Nigeria”,
“purchase of antibiotics” and “over the counter”.
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Figure 1. Classes of antibiotics introduced or approved
from 1935 to 2012

The titles and abstracts of all potential papers were
assessed independently by three of the authors (AE.,
Y.E., 0.A), and the lists were compared to ensure that all
studies had been identified and duplicates removed.
Titles and abstracts of compiled studies were thereafter
screened and followed by a full-text review. Articles that
were not published in Nigeria were excluded ab initio.
We extracted the relevant data using a database that
listed the variables: author, year of study, location of
study, study design, study setting and demographics,
sample size and sampling method, exclusion criteria,
commonest antibiotic used/prescribed, quantitative
indicators and possible drivers of irrational antibiotic
use. We extracted data and reported it as outlined by the
reviewers without any alteration using the PRISMA
statement, the preferred reporting system for
systematic review and meta-analysis (3], Any
inconsistencies were discussed and finalised by the
team members. Following our search, 849 articles were
identified (Figure 2). Duplicates were removed, and 770
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records were excluded based on incompatible titles and
abstracts. Other articles were excluded because the
article's outcome was not relevant to our objectives (3),
only abstract data was available (11), three were reports
(no primary data), and one was a field test. From the
systematic reviews, drivers of irrational medicine were
also compiled.

Data management

Two dimensions of irrational antibiotic use were
searched: prescription behaviour by prescribers
(supply) and medicine use behaviour by patients
(demand). The possible drivers of irrational antibiotic
use were summarised. Data was entered into purpose-
built Word and Excel templates. The data was analysed
as frequencies and proportions, while free-text
responses were synthesised.

Records identified from Additional records identified
Medline via Pubmed search from AJOL
(n=826) (n=24)

799 records after duplicates
were removed

770 records excluded based on

799 records screened le title and abstract

18 records excluded:
29 potential studies assessed * 3reports (no primary data)
for eligibility ™| » 3 outcomes not relevant
o 11 abstract-only data
o 1 field test

11 articles included in data
synthesis

Quantitative indicators

Influential factors

‘ Data synthesis ‘ ‘ Article selection and data extraction ‘ ‘ Litersture search ‘

Similar fixed response
categories extracted from
each study

Content synthesis of
responses using the
framework

Figure 2. Summary of the systematic review process

Results

In total, 11 articles were included in the final data
synthesis (Figure 2). All articles included used a cross-
sectional design, and the majority (90%) were
conducted in clinical settings. Three (27%) of the
studies were from the southeast zone, four (36%) from
the southwest, and two (18%) each were from south-
south and north-central parts of Nigeria. No compatible
articles were identified from the north-west or north-
eastern zones. The study population in two (18%) of the
identified studies comprised entirely of medical
doctors.

doi.org/10.32388/2LEL8V.2

Regarding antibiotic prescription, four articles (36%)
reported the percentage of antibiotics prescribed per
patient encounter. Among these articles, the percentage
of antibiotics prescribed per encounter ranges from
26.8% among persons >15 years to 71.1% in children <5

years with a median of 44.7% L415116] ope study (9%)
found that 49.4% of patients attending NHIS clinics
were prescribed antibiotics compared with 33.6%

attending general outpatient (non-NHIS) clinics 17,
From three studies (27%), the percentage of antibiotics
of all prescribed medicines among children under five

years ranged from 13.0% to 537% LA4I161[18]
Unnecessary prescription of antibiotics by medical
doctors was also reported, with 56.4% of prescribers
providing antibiotics empirically to children less than

five years old visiting four clinics in one study 9}
Concerning the underuse of antibiotics, 25.5% of house
officers were not confident in prescribing antibiotics to
patients.

Concerning antibiotic use, three studies (27%) reported
using antibiotics without a prescription. The proportion
of persons using antibiotics without prescription
ranged from 31.7% to 71.7%, with a median of 46.7%
and the highest proportion reported among children <5
years 20121122 one study (9%) found that only 42% of
adults completed the recommended antibiotic

course 22, Eight (73%) articles, as outlined in Figure 3,
reported the commonest antibiotic used or prescribed,
which were Metronidazole for diarrhoeal diseases
(71.4%), Penicillins (71.2%), Amoxiclav (709%), and
Cotrimoxazole for sore throat (53.1%) [14][15](16](18][19][20]

21][22

From these studies, poor regulation of medicines,
premises and practitioners, the volume of counterfeit
medicines, the chaotic drug distribution system and
over-reliance on imported medicines were some health
system factors that may contribute to irrational

antibiotic and medicine use in humans and animals (23!

[24] Non-client-friendly opening hours by licensed
prescribers/health  facilities and  geographical
accessibility to OTC premises were also

contributory 221 Prescribers with longer years of
practice who were non-specialised and older were more
likely to give antibiotics empirically to children. In
comparison, doctors with shorter years of practice were
not confident in prescribing antibiotics to patients

without supervision (911261 patients on the National
Health Insurance Scheme and demand for antibiotics by
patients or their caregivers were also highlighted as
some patient-related factors predisposing Nigerian
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communities to higher antibiotic prescriptions O71[27]
Furthermore, having a caregiver with a lower education
level, older age of caregivers and being a child
contributed to higher chances of antibiotic use or
prescription [201[21)[27)
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Figure 3. Antibiotics used by or prescribed to humans in
Nigeria, 2000-2017 (n=11)

Discussion

Overall, one in two persons took unprescribed
antibiotics or left the health facility with an antibiotic
prescription, with higher proportions reported among
children. At the health facility, irrational antibiotic
prescriptions may be attributable to clinicians’ lack of
diagnostic support and tools and the prohibitive cost of

healthcare to the majority of the population, worsened

by limited health insurance coverage [281291 The

national standard treatment guidelines (STG) aid
empiric medicine prescriptions in Nigeria. However, the
guidelines are not widely accessible, and AMR
surveillance data do not guide the antibiotic

recommendations 30151 Increasing access to
diagnostic assays and tools for the healthcare provider
and the patient (including financial access) are
important interventions that would enhance
appropriate antibiotic use and improve AMR detection
in LMICs such as Nigeria, especially for children who

appear to be more at risk 291

The most common antibiotic used or prescribed was
the penicillin group. According to a study on global
antibiotic consumption, the most consumed antibiotics
were cephalosporins and broad-spectrum penicillins, at
55% of the total standard units, with both medicines
accounting for the largest absolute increases in

consumption between 2000 and 2010 worldwide 21
The implication is that the selective pressure on this

doi.org/10.32388/2LEL8V.2

class of antibiotics remains high and may account for
the reduction in the therapeutic effect of these
antibiotics, which may worsen if no action is taken.
AMR in humans results from selection pressure on
human microbiota following constant exposure to
antibiotic residues or acquisition of resistant microbial

genes from animals andfor the environment 22l As
such, a One Health approach to AMR surveillance is
necessary to break the chain of transmission in the
tripartite sectors, and quantifying the antibiotics sold
for use in animals is a critical step in defining a strategy
for AMR prevention in humans and animals.

Concerning drivers of irrational antibiotic use in this
review, enrollment in the National Health Insurance
Scheme (NHIS) clinic resulted in higher chances of

being prescribed antibiotics 7] The NHIS is a social
security mechanism aimed at improving access to
health services, encouraging the use of generic
medicines, including antibiotics, and patients’
contributions to co-payments are sometimes as low as
10% of total costs 128132331 However, delays in
reimbursing premiums to the healthcare facilities,
combined with shortfalls in the amounts disbursed, as
the government-set prices for health services are lower
than the real costs, result in healthcare providers
prescribing antibiotics empirically to minimise
financial loss 341351

Another driver was patients’ demand for antibiotics,
which may be real or perceived by the healthcare

provider [30137] patients’ beliefs that antibiotics are
medications that can cure or prevent any illness often

increase their expectations of antibiotic therapy 38l At
other times, healthcare providers may feel that patients
would prefer an antibiotic prescription; the patient
takes the medication because they feel the health

provider is more knowledgeable 8139 These
perceptions form the basis for a vicious cycle of demand
and supply for unnecessary antibiotics during patient-
health provider interactions. This highlights the need
for patient and health provider education as a key factor
in reducing antibiotic misuse in Nigerian communities
and health facilities.
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Figure 4. Factors contributing to irrational antibiotic
prescription and or use

We also found that over-the-counter antibiotic access
was a driver for irrational antibiotic use. The sale of
antibiotics without prescription is widespread and
poorly controlled [a0][41][42) By law, medical doctors in
tertiary, secondary and private hospitals are authorised
to prescribe medicines, including antibiotics and

pharmacists are licensed to dispense antibiotics 3]
However, a high patient-to-doctor ratio has been
reported in Nigeria, far below the 100 per 100,000
population recommended by the WHO, and these data
is likely to be an underestimate given that the numbers
reported do not account for deaths for doctors that are
no longer practising or those practising outside the
country Bl The patient-to-pharmacist ratio is even
higher. The paucity of licensed healthcare workers
contributes significantly to increased work pressure
and longer waiting hours in the clinic, thus limiting
healthcare worker-patient interaction. In combination
with other factors such as medicine stockouts at
healthcare facilities, sparseness of licensed retail
pharmacies and geographical accessibility of OTC
premises, clients are “pushed” to seek care outside the

healthcare facility #4451 These OTC premises often
stock counterfeit medicines and are closer to poorer,
hard-to-reach communities where regulatory oversight
by the Food and Drug Administration agencies is
limited. The National Drug Policy, Essential Medicines
List and the National Drug Distribution Guidelines are

some documents developed as part of the country’s

efforts to streamline medicine distribution [261471[48]

We acknowledge that the data search ended in 2017
when the situation analysis was conducted in Nigeria.
For the systematic review, we only searched PubMed
and AJOL for literature; some journals are not indexed

doi.org/10.32388/2LEL8V.2

on these databases. We did not explore possible grey
literature by contacting known experts for potential
articles that are yet to be published. However, the
evidence provided by this review represents a baseline
assessment of the situation on antimicrobial use, which
provides a comparator for future assessments.
Understanding the situation in Nigeria is an excellent
case study of the challenges low-income countries face
in detecting and preventing AMR.

In conclusion, Nigeria has many legislations, albeit
outdated, the workforce for health remains low and
irrational antibiotic use is widespread in humans and
animals, driven by uncontrolled access to antibiotics.
Therefore, educating the public on irrational antibiotic
use and AMR is crucial, and antibiotic prescription and
sales regulations must be enforced. Universal health
coverage and surveillance of resistant microorganisms
should be prioritised in Nigeria. This will entail
advocacy and training of the stakeholders and a whole-
of-society approach. The gaps identified from these
reviews formed part of the formative data to develop
the first National Action Plan for AMR in 2017.

Statements and Declaration

Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Availability of data and materials

The dataset supporting the conclusions of this article is
included within the article and its additional files.
Competing interests

The authors declare that they have no competing
interests.

Funding

None

Authors' contributions

All authors reviewed, analysed and interpreted
information related to antibiotic use and contributed to
the writing of the manuscript. All authors read and
approved the final manuscript.


https://www.qeios.com/
https://doi.org/10.32388/2LEL8V.2

geios.com

References

1. 2Nirjana SE, Sambath Kumar R, Sudha M, Vwnkatesw
aramurthy N. Review on clinically developing antibiot
ics. International Journal of Applied Pharmaceutics. 2
018;10(3):13-8.

2.2 byan Boeckel TP, Gandra S, Ashok A, Caudron Q, Gre
nfell BT, Levin SA, et al. Global antibiotic consumption
2000 to 2010: An analysis of national pharmaceutical
sales data. The Lancet Infectious Diseases. 2014;14(8):7
42-50.

3. XNigeria Center for Disease Control. Antimicrobial use
and resistance in Nigeria: situation analysis and reco
mmendations. 2017,

4. “World Health Organisation. WHO | Rational use of m
edicines [Internet]. World Health Organization; 2015 [c
ited 2017 Mar 8]. Available from: http:// wwwwho.int/
medicines/areas/rational use/en/

5. 2sartelli M, Weber DG, Ruppé E, Bassetti M, Wright B,
Ansaloni L, et al. Antimicrobials: a global alliance for o
ptimizing their rational use in intra-abdominal infecti
ons (AGORA). World ] Emerg Surg. 2016;11:33,

6. Wise R, Hart T, Cars O, Streulens M, Helmuth R, Huovi
nen P, et al. Antimicrobial resistance is a major threat t
o public health. BMJ. 1998;317:609—10.

7. XHogerzeil HV, Bimo, Ross-Degnan D, Laing RO, Ofori-
Adjei D, Santoso B, et al. Field tests for rational drug us
e in twelve developing countries. Lancet. 1993;342:140
8-10.

8. XMiller-Petrie M, Gelband H. Socioeconomics, antimic
robial use and antimicrobial resistance | AMR control.
Economics and Innovation. 8 2017:23:812-8.

9.2Cox JA, Vlieghe E, Mendelson M, Wertheim H, Ndegw
a L, Villegas MV, et al. Antibiotic stewardship in low- a
nd middle-income countries: the same but different? C
linical Microbiology and Infection. 2017 Nov 1,23(11):81
2-8.

10. 2Laxminarayan R, Duse A, Wattal C, Zaidi AKM, Wert

heim HFL, Sumpradit N, et al. Antibiotic resistance - t

he need for global solutions. Lancet Infect Dis. 2013;13:

1057-98.

11. 2Komolafe 00. Antibiotic resistance in bacteria - an e

merging public health problem. Malawi Medical Journ

al. 2004 Feb 6;15(2):63.

12. 2Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of
antimicrobial resistance in developing countries: Caus
es and control strategies. Antimicrob Resist Infect Cont
rol. 5 20176:47.

13. 2Mobher D, Liberati A, Tetzlaff J, Altman DG, Grp P. Pref
erred Reporting Items for Systematic Reviews and Met

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

doi.org/10.32388/2LEL8V.2

a-Analyses: The PRISMA Statement. PLoS Med. 2009;
6:¢1000097.

3, b crgdare J, Olatunya 0, Oluwayemi 0, Ogundare O.
Drug prescribing pattern for under-fives in a paediatri
¢ clinic in South-Western, Nigeria. Ethiop J Health Sci.
2015;25:73-8.

3, badisa R, Fakeye TO, Aindero VO. Evaluation of presc
ription pattern and patients’ opinion on healthcare pr
actices in selected primary healthcare facilities in Ibad
an, South-Western Nigeria. Afr Health Sci. 2015;15:1318
-29.

3,b, CAkande TM, Ologe MO. Prescription pattern at a s
econdary health care facility in Ilorin, Nigeria. Ann Afr
Med. 2007,6:186—9.

3, b CFadare JO, Adeoti A0, Aina E, Solomon OA, Ijalana
JO. The influence of health insurance scheme on the dr
ug prescribing pattern in a Nigerian tertiary healthcar
e facility. Niger Med J. 2015;56:344—8.

3 bywolisa CE, Erinaugha EU, Ofoleta SI. Prescribing p
ractices of doctors attending to under fives in a childre
n’s outpatient clinic in Owerri, Nigeria. ] Trop Pediatr.
2005;52:197-200.

3, b ¢5qdoh WE, Akinsete AM. Physicians managemen
t of sore throat in children in Benin city, Nigeria. Niger
J Clin Pract. 2009;12:407-11.

3, b CEkwochi U, Chinawa JM, Osuorah CDI, Odetunde
0L Obu HA, Agwu S. The Use of Unprescribed Antibioti
¢s in Management of Upper Respiratory Tract Infectio
n in Children in Enugu, South East Nigeria. ] Trop Pedi
atr. 2014;60:249-52.

3, b, CEkwochi U, Chinawa JM, Obi I, Obu HA, Agwu S. U
se and/or Misuse of Antibiotics in Management of Dia
rrhea Among Children in Enugu, Southeast Nigeria. |
Trop Pediatr. 2013;59:314—6.

3,b Sganya TE, Titilayo OF, Adisa R, Sequn JS. Use of a
ntibiotics among non-medical students in a Nigerian
university. Afr Health Sci. 2013;13:1149-55.

AUNIDO. Pharmaceutical Sector Profile: Nigeria Globa
L. Vienna; 2011.

AWest African Health Organisation. The Economic Co
mmunity of West African States (ECOWAS) Regional P
harmaceutical Plan (ERPP). Bobo-Dioulasso: WAHO E
ssential Medicines and Vaccines programme; 2014.

AKombe G, Fleisher L, Kariisa E, Arur A, Sanajan P, Pai
na L. Nigeria Health System Assessment. Washington,
DC: Abt Associates Inc; 2008.

2Ajemigbitse AA, Omole MK, Ezike NC, Erhun WO. Ass
essment of the knowledge and attitudes of intern doct
ors to medication prescribing errors in a Nigeria tertia
ry hospital. Journal of basic and clinical pharmacy. 20
13,5:7-14.


https://www.qeios.com/
https://doi.org/10.32388/2LEL8V.2

27

28.

29.

30.

31.

32.

33.

34,

35.

36.

37

.&bsadon WE, Sadoh AE, Eki-Udoko FE. Parental contr

ibution to over prescription of antibiotics for sore thro
at in children. Niger ] Paediatr. 2015;42:98—102.

g hNigeria National Population Commission, ICF Inter
national. Nigeria Demographic and Health Survey. 20
13.

3, b SBebell LM, Muiru AN. Antibiotic use and emergin
g resistance: How can resource-limited countries turn
the tide? Glob Heart. 2014;9:347—58.

AFederal Ministry of Health Nigeria. Standard treatme
nt guidelines Nigeria. 2008.

2 bWorld Health Organization. WHO | Density of medi
cal doctors (total number per 10 000 population, lates
t available year) [Internet]. World Health Organizatio
n; [cited 2020 Jun 29]. Available from: http:/wwwwh
o.int/gho/health workforce/doctors density/en/

ANational Health Insurance Scheme. Operational Guid
elines [Internet]. [cited 2017 Mar 15]. Available from: h
ttp://www.nhis.gov.ng/file/repository/NHIS OPERATIO
NAL GUIDELINES pdf

2Academy of Managed Care Pharmacy. Formulary M
anagement. 2009,

AEboh A, Akpata GO, Akintoye AE. Health Care Financ
ing in Nigeria: An Assessment of the National Health I
nsurance Scheme (NHIS). European Journal of Busines
s and Management. 2016;8:24-34—34.

AMohammed S, Souares A, Bermejo JL, Sauerborn R, D
ong H. Performance evaluation of a health insurance i
n Nigeria using optimal resource use: Health care prov
iders perspectives. BMIC Health Serv Res. 3 2014;14:127.

2Holloway KA. Promoting the rational use of antibioti
cs. Regional Health Forum. 2011;15:122-30.

. XWorld Health Organization, Harvard Medical School

and Harvard Pilgrim Health. Medicines use in primar
y care in developing and transitional countries: fact bo
ok summarizing results from studies reported betwee

38.

39.

40.

41.

42,

43,
.AKombe G, Fleisher L, Kariisa E, Arur A, Sanjana P, Pai

45,

46.

47.

48.

n 1990 and 2006. Bulletin of the World Health Organi
zation [Internet]. 2009;87(10). Available from: http://d
x.doi.org/10.2471/09-070417.doc

2, bokeke IN, Lamikanra A, Edelman R. Socioeconomic
and behavioral factors leading to acquired bacterial re
sistance to antibiotics in developing countries. Emergi
ng infectious diseases. 1999;5(1):18-27.

ANordberg P, Stdlsby-lundborg C, Tomson G. Consume
rs and providers — Could they make better use of anti
biotics ? Int J Risk Saf Med. 2005;17:117-25.

20lusegun A, Adeniyi A. Irrational use and non-prescri
ption sale of antibiotics in Nigeria: A need for change.
Journal of Scientific and Innovative Research. 2014;3:2
51-7

AGlobal Antibiotic Resistance Partnership-India (GAR
P-India). Situation Analysis: Antibiotic Use and Resista
nce in India. 2011.

AMorgan DJ, Okeke IN, Laxminarayan R, Perencevich
EN. Non-prescription antimicrobials use worldwide: a
systematic review. NIH Public Access. 2011;,11:692—701.

ANational Drug Policy. 2005.

na L, et al. Nigeria Health System Assessment 2008. In
2009. p. 1-135.

AFederal Ministry of Health. National Strategic Health
Development Plan (NSHDP) 2010-2015 [Internet]. 201
0. Available from: http://dx.doi.org/10.1016/S1474-4422
(11)70006-0

AFederal Ministry of Health. National Drug Distributio
n Guidelines. 2nd ed. Abuja; 2012.

AFederal Ministry of Health, World Health Organizatio
n, European Commission. Essential medicines list. 5th
ed. Abuja; 2010.

ADepartment of Food and Drug Services, Federal Mini
stry of Health and Social Welfare, Nigeria. National Dr
ug Policy. 2021.

Declarations
Funding: No specific funding was received for this work.
Potential competing interests: No potential competing interests to declare.

geios.com doi.org/10.32388/2LEL8V.2 ”


https://www.qeios.com/
https://doi.org/10.32388/2LEL8V.2

