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Abstract

Original Article

IntroductIon

Use of antimicrobial agents is on the increase worldwide 
and especially in low- and middle-income countries like 
Nigeria.[1] Antibiotics have been pivotal in treating and 
preventing common infections. However, their misuse 
has contributed to the selection of antibiotic-resistant 
bacteria.[2] The 2014 WHO Global report on surveillance of 
antimicrobial resistance noted very high rates of resistance 
in bacteria that cause common healthcare associated 
and community-acquired infections in all regions of the 
world.[3] In 2007, over 8000 deaths were attributed to 
bloodstream infections caused by methicillin-resistant 
Staphylococcus aureus and Escherichia coli resistant to the 
3rd generation cephalosporins.[4]

Antimicrobial stewardship is a coordinated program that 
promotes the appropriate use of antimicrobials, improves 
patient outcomes, reduces antimicrobial resistance, and 

decreases the spread of infections caused by multidrug-resistant 
organisms.[5,6] A clear link has been established between the 
percentage of resistant strains and antimicrobial use.[4,7] Lack 
of data on the quantity and quality of antimicrobial prescribing 
can be a major hindrance to the successful development and 
implementation of antimicrobial stewardship programs.

The Global Point Prevalence Survey (PPS) was developed to 
assess the international prevalence of antimicrobial use and 
resistance. It was built on the findings of three‑PPSs done by 
the European Surveillance of Antimicrobial Consumption 
Network.[8] The applicability and benefits of point prevalence 
studies have been established by several studies.
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This is the first PPS of antimicrobial consumption in our 
institution, state and South-South geopolitical zone of Nigeria 
to our knowledge. It was carried out in preparation for the 
institution of an antimicrobial stewardship program in this 
institution.

Methods

This study was conducted in a 500-bed government tertiary 
hospital which serves the entire state as well as neighboring 
states. It reports 6000–7000 patient admissions per year.

The PPS was carried out within a 4-week period between 
February and March 2018. Each ward in the hospital was 
surveyed once on a single day.

Inclusion/exclusion criteria
All patients on admission in the ward as at 8 am on the 
survey day were included. Outpatient and day care patients 
were excluded as well as patients admitted after 8 am on the 
selected day. Antimicrobial agents included were antibacterials 
for systemic use, antifungals for systemic use, drugs for 
the treatment of tuberculosis, antibiotics used as intestinal 
anti-infectives, antiprotozoals, antivirals for systemic use, and 
antimalarials. Antimicrobials for topical use were excluded 
from this study.

Data collection
Data forms adapted from the Global PPS of Antimicrobial 
Consumption and Resistance protocol were filled by hospital 
doctors. A data form was completed for each ward noting 
the number of beds and number of patients present. Another 
data form was filled for each patient who was receiving 
any antimicrobial agent noting age, weight, and prescribed 
antimicrobial agent. For each agent, information on the single 
unit dose, number of doses per day, route of administration, 
diagnosis, type of indication, the reason for prescription given 
in notes, guideline compliance, stop or review date given, 
empirical or targeted was recorded. Antimicrobial agents 
were classified by the Anatomic Therapeutic Classification. 
Wards were classified into Departments based on the Global 
PPS protocol.

Statistical analysis
Data were entered into the freely available Global PPS 
program, an internet-based application for anonymized data 
entry, validation, and reporting. Data validation included 

several built-in checks with error and warning messages 
that had to be managed by the user to generate a real-time 
feedback report. Data were downloaded from the Global PPS 
website (www.global‑pps.com) as an excel file transferred to 
SPSS and analyzed. Frequencies and percentages were used 
to present variables.

Ethical consideration
This study was approved by the Research Ethics Committee 
of the University of Uyo Teaching Hospital. All data were 
completely anonymized within the database. No information 
that could be used to identify particular patients was collected.

results

Twenty-one wards with 197 patients were surveyed. 
One hundred and twenty-three patients were receiving 
antimicrobials giving an overall antimicrobial prevalence 
of 62.44% [Table 1]. The mean age of all patients receiving 
antimicrobials was 29.77 ± 22.50 years (0–83 years), and 48% 
of them were male [Table 2].

Quantitative antimicrobial use
Antimicrobial prevalence across the surveyed wards ranged 
from 41% to 100% and involved 264 antimicrobial prescriptions 
[Table 1]. Of patients receiving antimicrobial agents who 
were surveyed, 22.76% were on one agent, 53.66% on two, 
15.45% on three, and the rest on four or more antimicrobial 
agents. More antimicrobials prescribed were administered 
parenterally (62.7%) than orally [Table 2]. Metronidazole 
was the most frequently prescribed agent followed by 
ceftriaxone and gentamicin [Figure 1]. However, by class, the 
cephalosporins were the most frequently prescribed, followed 
by nitroimidazoles and quinolones [Table 3].

Indications and diagnosis
The most common indication for prescription of antimicrobial 
agents was community-acquired infection (40.7%) followed by 
surgical prophylaxis (24.4%) and medical prophylaxis (19.5%) 
[Figure 2]. The most prevalent diagnosis for antimicrobial 
prescription was skin and soft-tissue infections (18.7%), 
prophylaxis for obstetrics/gynecology conditions (14.6%), 
sepsis (13.8%), and pneumonia (12.2%).

Antimicrobial prescription practice
Reasons for prescription were stated in the notes of 
61.4% of cases, whereas 34.8% had stop or review dates 

Table 1: Antimicrobial prevalence by department

Department Number of patients Patients on antimicrobial therapy (%) Prescriptions Average prescriptions per patient
Adult medical 54 39 (72.2) 93 2.4
Adult surgical 44 27 (61.4) 49 1.8
Obstetrics/gynaecology 35 20 (57.1) 47 2.4
Neonatal 33 14 (42.4) 29 2.1
Pediatric medical 25 18 (72.0) 36 2.0
Pediatric surgical 6 5 (83.3) 10 2.0
Total 197 123 (62.4) 264 2.2
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documented [Table 4]. There was no record of the use of 
biomarkers to guide antimicrobial treatment.

dIscussIon

This survey was conducted in preparation for instituting an 
antimicrobial stewardship program in our hospital. We found an 

overall antimicrobial prevalence of 62.4% which is comparable 
to 69.7% found in four other tertiary institutions in Nigeria.[9] 
The Global PPS of 2015 found the antimicrobial prevalence of 
49.9% among 12 hospitals across five countries in Africa. Rates 
in other regions of the world were much lower, ranging from 
11.6% in Eastern Europe to 42.0% in West and Central Asia.[8]

Cephalosporins were the most frequently prescribed class of 
antibiotics. Most of these were broad and extended spectrum 
cephalosporins. Quinolones, another class of broad-spectrum 
antibiotics were the third most frequently prescribed class 
of antibiotics. The high use of cephalosporins and other 
broad-spectrum antimicrobial agents as observed in this 
study has also been found in similar studies in Nigeria[9,10] 
and elsewhere.[8,11] This trend has serious implications for the 
development of antimicrobial resistance.

While community-acquired infections were the most 
common indication for antimicrobial use, surgical, and 
medical prophylaxis combined were more common. This 
pattern is similar to those of other hospitals in Nigeria.[9] 
Prolonged surgical prophylaxis is a significant contribution 
to high antimicrobial prevalence in Nigerian hospitals. 
Surgical prophylaxis has been associated with high rates of 
inappropriate antimicrobial use.[12] Surgical prophylaxis is 
erroneously believed to be a cover for poor aseptic techniques.

Poor quality of antimicrobial prescribing practice was observed 
in this study. Guidelines were not available for most indications 
for antimicrobial therapy. Antimicrobial guidelines have emerged 
as an important intervention to support clinical decision-making 
through a consensual process based on evidence.[13,14] The 
absence of guidelines leave prescribers open to the influence 
of marketers of pharmaceutical products. Furthermore, majority 
of prescriptions (97.7%) in this survey were not guided by 
clinical microbiology laboratory results. This has also been 
observed in this institution[10] and elsewhere in Nigeria. While 
microbiology results may not guide initial prescriptions, therapy 
should be adjusted, if necessary, as soon as microbiology results 

Table 2: Characteristics of patients on antimicrobial 
agents (n=123)

Characteristic Frequency (%)
Male 59 (48.0)
Age (years), mean±SD 29.77±22.5
Number of antimicrobials prescribed

One 28 (22.8)
Two 66 (53.7)
Three 19 (15.5)
≥Four 10 (8.1)

Route of administration
Oral 98 (37.1)
Parenteral 166 (62.9)

SD: Standard deviation

Table 3: Prescription of antimicrobial agents by class

Antimicrobial class n (%)
Cephalosporins (J01D) 84 (32.2)
Nitroimidazole derivatives (J01X/P01A) 63 (23.8)
Quinolone antibacterials (J01M) 30 (11.4)
Aminoglycoside antibacterials (J01G) 26 (9.8)
Beta-lactam antibacterials, penicillins (J01C) 20 (7.6)
Antimalarials (P01B) 14 (5.3)
Macrolides, Lincosamides and Streptogramins (J01F) 12 (4.5)
Sulfonamides and Trimethoprim (J01E) 4 (1.5)
Direct acting antivirals (J05A) 4 (1.5)
Antimycotics for systemic use (J02A) 3 (1.1)
Carbapenems (J01D) 2 (0.8)
Intestinal anti-infectives (A07A) 1 (0.4)
Tetracyclines (J01A) 1 (0.4)
Total 264 (100.0)
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Figure 1: Most frequently prescribed antimicrobial agents
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Figure 2: Indications for administration of antimicrobial agents. 
CAI: Community‑acquired infection, HAI: Hospital‑acquired infection, 
MP: Medical prophylaxis, SP: Surgical prophylaxis, UNK: Unknown 
indication
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are available. The poor use of microbiology laboratory data 
may be due to both prescriber and laboratory factors.[15] This is 
further compounded by lack of use of infection biomarkers to 
guide antibiotic use found in this study. Biomarkers of bacterial 
infection such as C-reactive protein and procalcitonin have been 
shown to be useful in guiding antibiotic therapy and improving 
antibiotic stewardship.[16,17]

conclusIon

There was high antimicrobial prevalence in our institution 
with cephalosporins as the most frequently prescribed class 
of antimicrobials. Community-acquired infections were the 
most common indication for an antimicrobial prescription 
but are surpassed by medical and surgical prophylaxis 
combined. The majority of prescriptions were not guided by 
microbiology laboratory reports or clinical guidelines. There 
is a need for clinicians in this institution to use guidelines 
and microbiology laboratory reports to guide antimicrobial 
prescribing to reduce the antimicrobial prevalence among 
patients. PPSs are recommended as a veritable tool for 
assessing antimicrobial prescription and guiding targeted 
interventions for antimicrobial stewardship.
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Table 4: Antimicrobial prescription practice

Characteristics n (%)
Reason in notes

No 102 (38.6)
Yes 162 (61.4)

Guideline
Yes 15 (5.7)
No 1 (0.4)
NA 248 (93.9)

Stop/review date documented
Yes 92 (34.8)
No 172 (65.2)

Treatment
Empirical 258 (97.7)
Targeted 6 (2.3)

NA: Not available


