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ABSTRACT 

Antimicrobial use (AMU) in companion animals in Nigeria is underreported, raising public health concerns due to 

antimicrobial resistance (AMR). The present study aimed to establish baseline data on antimicrobial stewardship 

(AMS) among veterinarians treating small animals and, with a focus on prescription patterns and adherence to the 

World Health Organization (WHO) guidelines on the Highest Priority Critically Important Antimicrobials (HP-

CIAS). A nationwide web-based cross-sectional survey was conducted between August and November 2022, 

utilizing an online self-administered questionnaire among 96 companion animal veterinarians (CAVs) in Nigeria. 

Data collected included veterinarians' demographics, diseases treated, prescribed antimicrobial agents, utilization of 

laboratory diagnostic tests, and veterinarians' knowledge of AMS and MAR. The survey was conducted using KoBo 

Toolbox (Cambridge, MA, USA), and the variables were analyzed with Epi Info version 7.1.3.10. Among the 96 

respondents, 62.5% were male. The most frequently reported conditions were infectious and parasitic diseases 

(80.6%), followed by abscesses, injuries, and bite wounds (68.8%), and digestive system diseases (65.6%). The most 

commonly prescribed first-line antibiotics were oxytetracycline (81.4%) and metronidazole (56.9%), while 

ciprofloxacin (39.8%) and gentamicin (33.7%) were often prescribed as second-line antibiotics for companion 

animals. Approximately 38.3% of respondents reported 100% efficacy of the first antibiotic prescribed, while 90.3% 

were aware of laboratory test results before using antimicrobial agents. The data collected provides essential 

baseline insights into AMU patterns among CAVs in Nigeria, which are critical for guiding AMR interventions 

focused on responsible antimicrobial use, including the development of AMS initiatives and educational programs 

for veterinary practices nationwide. 
 

Keywords: Prescription patterns, Antimicrobial resistance, Antimicrobial stewardship, Companion animals, 

Veterinary practice 
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INTRODUCTION  

 

Antimicrobials play a critical role in preventing and treating diseases in veterinary practice. However, the inappropriate 

use of these agents has led to the emergence of resistant microbial genes in both animals and humans (Boerlin and White 

2013; Rodríguez-Rojas et al., 2013; Caneshi et al., 2023). Once a resistant strain emerges, restoring susceptibility to 

antimicrobial therapy is challenging, often requiring considerable time (Papich, 2020). Antimicrobial resistance poses a 

significant risk to companion animals and represents a serious threat to public health. Humans can be exposed to 

antimicrobial agents and resistance from animals through direct or indirect contact with companion animals (Bronzwaer 

et al., 2002; Pomba et al., 2017). Recent studies have highlighted the role of companion animals as significant reservoirs 

of resistant and multi-resistant microbes that pose a risk to human health. Their proximity to humans in shared 

environments facilitates exposure to various infections, thereby increasing the likelihood of transmission of resistant 

pathogens (Joosten et al., 2020; Li et al., 2021; Schwarz, 2021; Smoglica et al., 2022). Antimicrobial stewardship (AMS) 

is an essential strategy advocated by the World Organization for Animal Health (WOAH) and the World Health 

Organization (WHO). A substantial body of research has examined the various factors that affect the prescribing 

practices of healthcare professionals regarding antimicrobial agents in human medicine (Livorsi et al., 2015; Chem et al., 

2018; Lum et al., 2018). However, research focusing on veterinary medicine is limited. Some researchers have proposed 

that veterinarians' prescribing practices for antimicrobial agents are determined by their perceptions of drug efficacy, 

ease of administration, and personal preferences and experiences (Mateus et al., 2011; Hughes et al., 2012; Jacob et al., 

2015; Fowler et al., 2016), These findings highlight a significant divergence from established guidelines set forth by the 
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World Organization for Animal Health (WOAH), which emphasize the importance of evidence-based practices in 

prescribing antimicrobials to mitigate the risk of resistance development (WOAH, 2024). 

To effectively combat antimicrobial resistance (AMR) in companion animals, several key strategies should be 

implemented. Veterinarians must minimize unnecessary antibiotic prescriptions and ensure that pet owners complete the 

full course of treatment (WHO, 2015). Good hygiene practices, including regular cleaning of living areas and proper 

handwashing, are essential for reducing the spread of resistant bacteria (Maillard et al., 2020). Additionally, increasing 

vaccination programs for pets against bacterial diseases is vital, as it helps prevent infections and decreases reliance on 

antibiotics (Hoelzer et al., 2018). Finally, continuous monitoring of antimicrobial use and resistance patterns is crucial 

for informing treatment guidelines (Morel et al., 2021). 

In Nigeria, veterinarians often prescribe critically important antimicrobials as first-line treatments, frequently 

without verifying the existence of bacterial infections (Briyne et al., 2014; Buckland et al., 2016; Van Cleven et al., 

2018). A significant number of animals treated in veterinary hospitals receive antimicrobial agents unnecessarily. Studies 

indicate that the most frequently used antibiotics in Nigeria include tetracyclines (94.2%), followed by beta-

lactams/aminoglycosides (74%), aminoglycosides (72%), and fluoroquinolones (69%) (Mateus et al., 2011; Hughes et 

al., 2012; Jacob et al., 2015; Fowler et al., 2016). Additionally, oxytetracycline, tylosin, and gentamicin are frequently 

recommended by veterinarians, with oxytetracycline cited by 82.6% of respondents in recent surveys (Jolaoso et al., 

2024). This pattern of antibiotic use raises serious concerns about the potential development of antimicrobial resistance 

due to inappropriate administration (Wayne et al., 2011). The misuse of antimicrobials—through underdosing, off-label 

use, and misdiagnosis—has been identified as a primary contributor to the emergence of resistant bacterial strains 

(Pokharel et al., 2020; Allerton and Russell, 2023). These concerns underscore the urgent need for a comprehensive 

survey on antimicrobial usage in companion animals across veterinary practices. Such a survey is crucial for developing 

strategies for responsible antimicrobial stewardship, improving diagnostics, and addressing the public health threat of 

antimicrobial resistance (AMR). To this end, this study evaluates the awareness of antimicrobial stewardship and 

resistance among companion animal practitioners in Nigeria, examines prescription patterns, and assesses adherence to 

WHO guidelines concerning high-priority critically important antimicrobial agents (HP-CIAS). The WHO identifies 

certain antimicrobials, such as third-generation cephalosporins and macrolides, as critical due to their importance in 

human medicine and the risk of resistance transfer from animals (WHO, 2023a). Despite the global threat of AMR, 

information on antimicrobial use in Nigerian companion animal practice remains scarce. The present study aims to 

address this gap by thoroughly assessing awareness, prescription habits, and adherence to WHO guidelines among 

practitioners in Nigeria. 

 

MATERIALS AND METHODS 

 

Ethical considerations 

This research did not involve any regulated animals, nor were any scientific procedures of any kind conducted on 

animals. Ethical approval for the present study was obtained from the College of Veterinary Medicine Research Ethics 

Committee (CREC), Federal University of Agriculture, Abeokuta, Abeokuta, Nigeria, on January 17, 2022, with the 

approval reference number FUNAAB/COLVET/CREC/2022/01/02. Informed consent was obtained from all participants 

at the beginning of the questionnaire, and those unwilling to participate were immediately taken to the submission panel 

of the software application. Participation was voluntary based on the individuals’ availability and willingness to 

participate in the study. All participants were notified of their right to discontinue at any stage of the survey. 

 

Study design and study location 

A web-based cross-sectional survey was carried out 

among companion animal veterinary practitioners in 

Nigeria using a twenty-one-item self-administered 

questionnaire. Nigeria is a West African country located 

in the Northern and Eastern Hemispheres of the Earth 

with coordinates of 9°04’39.90” N 8°40’38.84” E. In 

addition, the country comprises 36 states and a Federal 

Capital Territory (FCT). Companion Animal 

Veterinarians (CAVs) from 23 states and the FCT 

participated in the survey (Figure 1). The states 

represented in the survey included Abia, Akwa Ibom, 

Anambra, Bauchi, Bayelsa, Benue, Cross River, Delta, 

Edo, Enugu, FCT Abuja, Ekiti, Gombe, Katsina, Kwara, 

Lagos, Nasarawa, Ogun, Ondo, Osun, Oyo, Plateau, 

River, and Sokoto States (Figure 1). 
                                                                                                                 Figure 1. The map of states in the study area 
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Inclusion and exclusion criteria 

The participants in this study were veterinarians specializing in companion animals who are affiliated with the Small 

Animal Veterinary Association of Nigeria (SAVAN). This group primarily focuses on the care of dogs and cats, which 

are the most frequently seen companion animals in veterinary clinics across Nigeria. Veterinarians who focused solely 

on companion animals other than dogs and cats were excluded from the study. 

 

Sample size determination, questionnaire, and data collection 

The sample size was determined using the formula described by Thrushfield (2005), at a 95% confidence level and a 

precision of 10% with the formula.        n =
𝑍𝑎2(1−𝑃)

𝑑2
    (Formula 1) 

 Where n is the minimum sample size, Zα is the standard deviation at a 95% confidence interval equal to 1.96, p is 

the proportion of outcome of interest from previous studies or reports, q is 1-p, and d is the absolute error or level of 

precision. Assuming a total population of 106 registered SAVAN members, Epi Info software was used to calculate the 

sample size using an expected frequency of 50% and a confidence level of 95%. The sample size for questionnaire 

administration was calculated to be 83. Taking into account the anticipated nonresponse rate, the final sample size was 

adjusted to 92 respondents using the attrition rate formula.       

 
𝒏

𝟏−𝒇
     (Formula 2) 

Where f is the attrition rate (10%) and n is the calculated sample size 

The survey instrument was adopted from two previous studies comprising questions on antimicrobial usage and 

prescription patterns in companion animals and then modified to meet the objectives of the present survey (Galarce 

2021; Odoi 2021). 

The semi-structured online questionnaire was developed in English using KoBo Toolbox software (KoBo, Inc., 

Cambridge, MA 02138). It comprised three sections aimed at collecting data on the participants' sociodemographic 

details, the use of antimicrobials in companion animals, and their awareness of antimicrobial stewardship (AMS) and 

resistance. Section A consisted of seven questions that assessed the sociodemographic profiles of the respondents, such 

as location of practice, age in years, sex, highest level of education, marital status, type of practice, and number of years 

of companion animal practice (CAP). Section B included ten questions on antimicrobial usage in companion animals. 

The last section (C) consisted of four questions on awareness of AMR and AMS. These three sections contained only 

closed-ended questions consisting of yes/no and occasionally multiple-choice options. 
The questionnaire underwent initial validation by specialists in veterinary public health from the Federal University 

of Agriculture's College of Veterinary Medicine, Nigeria, aimed at identifying any unclear or misleading questions. A 

pretest was subsequently conducted with a small group of clinicians from the Veterinary Teaching Hospital (VTH) 

located at both the Alabata and Kemta Annex branches of the Federal University of Agriculture, Abeokuta, Nigeria. This 

approach helped to identify all important issues concerning the timing of the questionnaire response and other confusing 

and difficult-to-understand questions. The questionnaire was refined based on their feedback. The results of the pretest 

were not included in the final results. 
 

Questionnaire administration 

Prior to the deployment of the survey instrument, the Chairperson of the Small Animal Association of Nigeria 

(SAVAN) was contacted to obtain his consent on behalf of the association, and upon his approval, the survey 

questionnaire was uploaded to the WhatsApp platform of SAVAN, who are members of the Nigerian Veterinary Medical 

Association (NVMA) and were registered with the Veterinary Council of Nigeria (VCN). Patients were requested to 

participate anonymously in the survey. To enhance the response rate during the survey, three reminder messages were 

sent through the platform, encouraging members to complete the questionnaire and expressing gratitude to those who 

had already participated. The online survey was conducted from August 20, 2022, to November 24, 2022. Informed 

consent was obtained from participants at the start of the questionnaire, and individuals who chose not to participate 

were promptly directed to the submission panel of the software application. Participation was entirely voluntary, 

depending on each individual's availability and willingness to engage in the study. All participants were informed of 

their right to withdraw at any point during the survey (WMADH, 2013). 

 

Data analysis 

The data collected were exported from the Kobo Toolbox application (Cambridge, MA, USA) into a Microsoft 

Excel
® 

2016 spreadsheet (Microsoft Corporation, Redmond, WA, USA), and the variables were analyzed using Epi Info 

version 7.1.3.10. Descriptive statistics including frequencies, proportions, and percentages were calculated at 95% 

confidence intervals (CIs). The results are presented in the figures. 
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RESULTS 

 

General characteristics of the respondents 

A total of 96 respondents from 23 states across Nigeria participated in the survey, resulting in a response rate of 

97.0%, with respondents from Lagos State accounting for 11.46% of the total, followed by Oyo State at 9.38%. Osun, 

Ogun, and Nasarawa States each with an equal representation of 6.25% (see Table 1). The states with the fewest 

respondents were Enugu, Ekiti, and Katsina, each contributing 1.04%. Demographically, the majority of respondents 

were male (62.50%), over the age of 30 (59.38%), and married (55.21%). In terms of educational qualifications, most 

held a Doctor of Veterinary Medicine (DVM) degree (70.83%), while others had a master’s degree (19.79%), a Ph.D. 

(7.29%), or were Fellows of the College of Veterinary Surgeons Nigeria (2.08%). Regarding professional involvement, 

respondents worked in various practice types: companion animal practices (25%), first opinion practices (general 

veterinary practices serving as the initial contact for pet owners) (6.25%), mixed practices (66.67%), and referral 

practices (specialist hospitals) (2.08%). Additionally, a significant majority had been practicing for ten years or less 

(68.75%) (Table 1). 

 

Table 1. Sociodemographic characteristics of the companion animal veterinarians in Nigeria, August-November 2022 

Variables Frequency Percentage (%) 95% confidence interval 

Gender 

Female 

Male 

Age group 

≤ 30 

> 30 

Marital status 

Married 

Single 

Educational level 

D.V.M 

Master’s degree 

Ph.D. 

F.C.V.S.N 

Years of companion animal practice 

>10 

≤ 10 

Type of practice 

Mixed practice * 

Companion animal practice 

First opinion practice 

Referral practice 

 

36 

60 

 

39 

57 

 

53 

43 

 

68 

19 

7 

2 

 

30 

66 

 

64 

24 

6 

2 

 

37.5 

62.5 

 

40.6 

59.4 

 

55.2 

44.8 

 

70.8 

19.8 

7.3 

2.1 

 

31.3 

68.8 

 

66.7 

25.0 

6.3 

2.1 

 

27.83 – 47.97 

52.03 – 72.18 

 

30.71 – 51.13 

48.87 – 69.29 

 

41.71 – 65.37 

34.63 – 55.29 

 

60.67 – 79.67 

12.36 – 29.17 

2.98 – 14.45 

0.25 – 7.32 

 

22.18 – 41.52 

57.42 – 82.57 

 

55.26 – 80.69 

16.72 – 34.88 

2.33 – 13.11 

0.25 – 7.32 
D.V.M: Doctor of Veterinary Medicine; F.C.V.S.N: Fellow of the College of Veterinary Surgeons, Nigeria; Ph. D.: Doctor of Philosophy *Deals with 

dogs and cats, and other companion animals. 

 

Antimicrobial agent usage in companion animals 

Respondents reported using antimicrobials in companion animals with the following frequencies: always (26.0%), 

frequently (39.6%), infrequently (1.0%), and only when necessary (33.3%). A significant majority of respondents 

(88.42%) were involved in treating infectious diseases in the two months leading up to the survey. In terms of the number 

of animals treated, approximately 11.5% of participants treated fewer than five dogs, while 39.6% treated fewer than five 

cats. Additionally, 29.2% treated between five and ten dogs, and 15.6% treated between five and ten cats. Furthermore, 

26.04% treated between eleven and fifteen dogs, while 5.2% treated between eleven and fifteen cats. Finally, 31.25% of 

respondents treated more than twenty dogs, and 1.04% treated more than twenty cats in the two months prior to the 

survey (Table 2; Figure 2). The diseases most frequently reported by respondents included infectious and parasitic 

diseases (80.65%), abscesses, injuries, and bite wounds (68.82%), as well as digestive system disorders (65.59%). In 

terms of diagnostic testing, only 36.96% of respondents requested a full blood count (FBC) for infectious or parasitic 

diseases, while 34.78% requested an antibiotic sensitivity test (AST) for digestive tract disorders (Table 2; Figure 2). 

Approximately 38.4% of respondents reported experiencing 100% efficacy from the first-line antibiotics prescribed 

(Table 3), while 55.8% indicated that the antibiotics were effective sometimes (see Figure 3). The most frequently 

prescribed first-line antibiotics were oxytetracycline (81.40%) and metronidazole (56.98%). In contrast, ciprofloxacin 

(39.76%) and gentamicin (33.73%) were the most commonly used second-line antibiotics for treating companion 

animals (see Figure 4). The most frequently prescribed classes of antibiotics included tetracyclines (88.9%), penicillins 

(76.7%), and aminoglycosides (48.89%). In comparison, lincosamides (3.3%), polypeptides (1.1%), and mupirocins 

(0.0%) were the least frequently prescribed antimicrobial agents (Figure 5). 
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Table 2. Antimicrobial usage in companion animals in Nigeria, August-November 2022 

Variables  Frequency Percentage 
95% confidence 

interval 

Frequency of antimicrobial usage 

Often 

Always 

Rarely 

When needed 

Have you treated an infectious disease in the last two months? 

Yes 

No 

How many dogs did you treat in the past two months? 

Below 5 

Between 5 and 10 

Between 11 and 15 

Above 20 

None 

How many cats did you treat in the past two months? 

Below 5 

Between 5 and 10 

Between 11 and 15 

Above 20 

None  

 

38 

25 

1 

32 

 

84 

11 

 

11 

28 

25 

30 

2 

 

38 

15 

5 

1 

37 

 

39.6 

26.0 

1.0 

33.3 

 

88.4 

11.6 

 

11.5 

29.2 

26.0 

31.3 

2.1 

 

39.6 

15.6 

5.2 

1.0 

38.3 

 

29.8-50.1 

17.6-36.0 

0.03-5.7 

22.0-43.7 

 

88.2-94.1 

5.9-19.8 

 

5.9-19.6 

20.3-39.3 

17.6-36.0 

22.2-41.5 

0.3-7.3 

 

29.3-50.1 

9.0-24.5 

1.7-11.7 

0.0-5.7 

28.8-49.0 

 

 

 
Figure 2. Commonly encountered diseases/conditions by companion animal practitioners in Nigeria, August-November, 2022 

 

 

 
Figure 3. Antibiotics prescribed as first and second treatment options by companion animal practitioners in Nigeria, August-

November 2022  
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Figure 4. Commonly prescribed antibiotics by companion animal practitioners in Nigeria, August-November 2022 

 

 

 

 

 

 

 

 
Figure 5. Commonly prescribed classes of antibiotics by companion animal practitioners in Nigeria, August-November 2022 
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Table 3. Methods of antimicrobial administration in companion animals by companion animal practitioners in Nigeria, 

August-November 2022 

Variables Frequency Percentage 95% Confidence Interval 

Did you experience 100% efficacy for the first therapeutic option? 

Yes 

Sometimes 

No 

 

33 

48 

5 

 

38.4 

55.8 

5.8 

 

28.08 – 49.49 

44.70 – 66.52 

1.91 – 13.05 

What were the frequently used routes of administration in the 

companion animal practice? 

1. Topical 

2. Intravenous 

3. Intramuscular 

 

 

24 

43 

89 

 

 

26.7 

47.8 

98.9 

 

 

17.89 – 37.03 

37.13 – 58.57 

93.96 – 99.97 

 
Awareness of antimicrobial stewardship and resistance by companion animal practitioners in Nigeria, 

August-November 2022 

The majority of respondents reported obtaining current information on antimicrobial agents and their usage 

primarily from textbooks and drug handbooks (50.54%) and continuing professional development courses (54.8%). 

Additionally, 55.4% of respondents indicated that they had a standardized protocol for antimicrobial prescriptions in 

their companion animal practices. A substantial majority (96.6%) acknowledged the necessity of laboratory tests prior to 

prescribing antibiotics, while 63.4% were familiar with the World Health Organization (WHO) and World Organization 

for Animal Health (OIE) classifications of critically important antimicrobials (CIAs) for both veterinary and human 

medicine. Furthermore, 87.2% recognized that companion animals could transfer resistance genes to their owners, 

although only 45.9% had participated in training specifically focused on antimicrobial usage in companion animals 

(Table 4). 

 

Table 4. Awareness of antimicrobial stewardship and resistance by companion animal practitioners in Nigeria, August-

November 2022 

Variables Frequency 
Percentage 

(%) 

95% Confidence 

Interval 

What were the primary sources from which you received 

information on antimicrobials and their usage? 

Practice policies 

Pharmaceutical companies 

Veterinary medicine directorates 

Peer-reviewed scientific literature 

Textbook/drug handbooks 

Continuing professional development courses 

Others 

 

 

31 

22 

37 

36 

47 

51 

15 

 

 

33.3 

23.7 

39.8 

38.7 

50.5 

54.8 

16.1 

 

 

23.89 – 43.87 

15.46 – 33.60 

29.78 – 50.46 

28.78 – 49.38 

39.97 – 61.07 

44.17 – 65.19 

9.32 – 25.20 

Did your companion animal practice have a standardized protocol 

regarding antimicrobial prescriptions? 

Yes 

No 

 

 

41 

84 

 

 

55.4 

44.6 

 

 

44.70 – 65.81 

34.19 – 55.30 

Were you aware of the usage of laboratory tests prior to the 

prescription of antimicrobials? 

Yes 

No 

 

 

6 

3 

 

 

90.3 

6.5 

 

 

90.25 – 99.28 

0.72 – 9.75 

Were you aware of the WHO-OIE groups of critically important 

antimicrobials (CIAs) in veterinary and human medicine? 

Yes 

No 

 

 

59 

34 

 

 

63.4 

36.6 

 

 

52.81 – 73.19 

26.81 – 47.19 

Were you aware that companion animals could transfer bacterial 

resistance genes to their owners? 

Yes 

No 

 

 

75 

11 

 

 

87.2 

12.8 

 

 

8.27 – 93.44 

6.56 – 21.72 

Have you ever attended any training sessions on antimicrobial 

usage in companion animals? 

Yes 

No 

 

 

40 

47 

 

 

45.9 

54.0 

 

 

35.23 – 57.00 

43.00 – 64.77 
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DISCUSSION 
 

Antimicrobial resistance (AMR) is an emerging issue in companion animals due to the prevalence of difficult-to-treat 

infections, the demand for antimicrobial agents that are critical in human medicine, and the risk of zoonotic transmission. 

The scope and significance of AMR in companion animals are underreported in Nigeria. This study evaluated 

antimicrobial usage among companion animal veterinarians in Nigeria. 

Most of the companion animal veterinarians who participated in the present survey were from Lagos, Oyo, Osun, 

and Ogun States in the southwestern zone of Nigeria, with Lagos State having the highest percentage. Lagos State is a 

hub of small animal practice, probably due to the Muritala International Airport being situated in Lagos, which facilitates 

the importation of veterinary supplies and medications. This accessibility enhances the capacity of veterinarians to 

provide comprehensive care and services to companion animals, contributing to the higher percentage of veterinarians in 

the region. The concentration of veterinary clinics and hospitals in Lagos further supports this trend, allowing for better 

resources and specialized care for pets. This finding aligns with the report by Hambolu et al. (2014), which also noted a 

high dog-to-human ratio in Lagos. This variation may be attributed to the growing human population and the demand for 

dogs for security needs amid rising security challenges. Additionally, the majority of respondents were male, with ages 

ranging from 25 to 61 years. These findings show that more males than females are active in the field of companion 

animal practice.  

In the current study, the observation that a greater proportion of companion animal veterinarians treated more dogs 

than cats suggests a demographic trend in pet ownership within the study area. This trend may indicate a preference for 

dogs as companion animals among pet owners, influenced by cultural, social, and economic factors. Dogs are often 

valued for their companionship, security, and loyalty, which may align more closely with the local population's lifestyle 

and needs. Additionally, the higher treatment rates for dogs could reflect a greater availability of resources and 

veterinary services focused on canine care compared to feline care. This disparity also underscores the necessity for 

targeted educational outreach and veterinary services for cat owners to ensure that feline health care is adequately 

addressed. This finding aligns with previous research indicating that dogs are generally more prevalent than cats in 

Nigeria, as noted by various authors (Fasasi et al., 2022; Adebowale et al., 2023). The predominance of dogs over cats in 

veterinary treatments could reflect several factors, including cultural preferences. In many regions, including Nigeria, 

cultural attitudes often favor dogs as companions due to their roles in protection, herding, and companionship. Moreover, 

the specialization of veterinary practice may influence this trend; companion animal veterinarians might customize their 

services to address the needs of dog owners, who are likely to seek veterinary care more frequently than cat owners. The 

findings are further supported by Joosten et al. (2020), who explored antimicrobial usage and resistance in companion 

animals in three European countries (Belgium, Italy, and the Netherlands). Their research highlights the significant role 

of dogs in veterinary practices and raises awareness about the implications of pet ownership trends on veterinary 

medicine and public health. Also, studies from other countries further reinforce these observations. For example, a 

nationwide survey in Portugal assessed dog and cat owners' knowledge, attitudes, and perceptions regarding antibiotic 

use, revealing that 21% expected their pets to need antibiotics prior to consultation (Dias et al., 2024). In the United 

States, a comprehensive analysis of antimicrobial susceptibility patterns in companion animals indicated common 

resistance issues that could affect both animal health and public safety (Sobkowich et al., 2023). Collectively, these 

studies underscore the critical role of dogs in veterinary practices worldwide while highlighting interconnectedness 

between pet ownership trends and public health. The close relationship between humans and companion animals creates 

opportunities for the transmission of antimicrobial resistance, which poses significant risks to both animal and human 

health. Addressing these challenges through responsible antimicrobial stewardship is essential for safeguarding public 

health in the context of increasing pet ownership. 

The commonly prescribed AMs in companion animals, as well as the first option AMs prescribed by CAVs, were 

oxytetracycline, followed by metronidazole, penicillin combined with streptomycin, amoxicillin, and gentamycin, which 

indicates a preference for broad-spectrum antibiotics that are effective against a variety of bacterial infections. The 

present study documented tetracycline (TC) as the most frequently prescribed class of antimicrobial agents (AMs). 

Oxytetracycline, a broad-spectrum antibiotic effective against both gram-positive and gram-negative bacterial organisms, 

is commonly used. This prevalence may be linked to the high incidence of infectious and parasitic diseases identified by 

CAVs in the current survey. In contrast, amoxicillin-based medications were predominantly prescribed for dogs and cats 

in Australia (De Briyne et al., 2014; Hardefeldt et al., 2018; Hur et al., 2020). 

According to the present study, metronidazole was the second most commonly prescribed antimicrobial agent for 

companion animals in Nigeria. As a member of the nitroimidazole class, metronidazole is frequently utilized to treat 

gastrointestinal infections, as well as parasitic diseases such as trichomoniasis, giardiasis, and amebiasis. This antibiotic 

has been in use for several decades and is distinguished by its dual action as both an antibiotic and an antiparasitic agent, 
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enabling it to address a wide range of infections. It is available in various forms, including capsules, tablets, topical 

applications, and suppositories. Schnepf et al. (2021) reported that metronidazole ranked as the second most frequently 

documented antimicrobial used in veterinary practice, suggesting that it may be prescribed not only for bacterial 

infections but also for parasitic conditions. Recent data from Nigeria indicates that metronidazole is the antimicrobial 

with the highest volume administered among companion animals (Adebowale et al., 2023). This finding is not surprising 

considering that dogs are frequently infused with metronidazole 500 mg/100 mL twice daily (b.i.d.), most notably for the 

treatment of parvoviral enteritis, which is endemic in Nigeria, resulting in higher volumes of metronidazole administered 

to dogs compared to other medications. 

The present study observed a significant prevalence of broad-spectrum antimicrobial agents used in both dogs and 

cats across all companion animal practices. This finding aligns with results from earlier studies conducted in Australia, 

Finland, and Italy (Watson and Maddison 2001; Thomson et al., 2009; Escher et al., 2011). The primary systemic 

antimicrobial agents administered to dogs and cats were potentiated amoxicillin and amoxicillin, both of which are 

broad-spectrum β-lactams. In contrast, the current study identified oxytetracycline and metronidazole as the most 

commonly used systemic antimicrobials in practice, even though they are also classified as broad-spectrum antibiotics. 

The frequent use of broad-spectrum antimicrobials may indicate challenges in accurately diagnosing clinical conditions 

(Mateus et al. 2011). Data from Nordic countries indicated variations in the use of systemic antibiotics, with some 

regions showing a preference for non-β-lactam antibiotics like macrolides and lincosamides for specific indications 

(Skajaa et al. 2022). 

The necessity to select a second antimicrobial option following the failure of the first choice highlights a critical 

aspect of antibiotic stewardship in clinical practice. In the present study, ciprofloxacin emerged as the preferred second-

line treatment, closely followed by gentamicin. This choice reflects a strategic approach to managing treatment failures, 

particularly in contexts where initial therapies do not yield the desired clinical outcomes. Antibiotic treatment failure can 

occur for various reasons, which complicates the decision-making process regarding subsequent therapies. Common 

causes include incorrect initial antibiotic selection, inadequate dosing, and the presence of resistant bacterial strains 

(Habboush and Guzman, 2024). Additionally, factors such as delayed administration of antibiotics or failure to address 

underlying issues like source control in cases of abscesses or infected wounds can contribute to perceived treatment 

failures. The findings of this study resonate with those reported by Galarce et al. (2021), who observed that clinicians 

frequently rely on critically important antibiotics right after the initial treatment fails, often without thoroughly 

investigating the reasons for that failure. This practice raises concerns about the potential for increased resistance 

development and highlights the need for a more thoughtful approach to antibiotic prescribing. Ciprofloxacin, a 

fluoroquinolone antibiotic, is often chosen for its broad-spectrum activity against gram-negative bacteria (Sharma et al., 

2017), making it a suitable option when first-line treatments fail. Its effectiveness against common pathogens in various 

infections underscores its role in empirical therapy, initiated based on clinical experience and educated guesses when 

complete information about a patient's condition is unavailable, before a definitive diagnosis is established or when the 

exact cause of an infection is not yet known. Gentamicin, an aminoglycoside, is another important option due to its 

potent activity against a range of aerobic gram-negative bacteria and certain gram-positive organisms (Krause et al., 

2016). The choice to use these antibiotics as second-line treatments should be guided by regional resistance trends and 

the specific circumstances of each patient. For example, awareness of the prevalent microbiological profiles of infections 

in a particular area can help veterinarians and healthcare providers select the most effective antimicrobial agents while 

reducing the risk of aggravating resistance issues. The reliance on broad-spectrum antibiotics, like ciprofloxacin and 

gentamicin as second-line treatments, underscores a significant challenge in antimicrobial stewardship. While these 

medications can be lifesaving, their overuse may contribute to the emergence of resistant strains, complicating future 

treatment options. Healthcare providers must prioritize not only the immediate clinical response but also long-term 

implications for public health. This includes conducting thorough evaluations of treatment failures to identify whether 

they stem from inappropriate antibiotic selection, resistance issues, or other factors. Such evaluations can result in more 

customized strategies that take into account individual patient factors and relevant epidemiological data. 

In the present survey, the intravenous (IV) and intramuscular (IM) routes were the most frequently used methods for 

administering antimicrobials. This trend is primarily due to the widespread use of oxytetracycline and metronidazole as 

the main antimicrobial agents, as indicated by the respondents. This is in agreement with Adebowale et al. (2023), who 

also documented I/V and I/M as the most frequent routes of administration at the veterinary teaching hospitals surveyed. 

However, these findings from the present survey contrast with those of Buckland et al. (2016), who reported that the oral 

route was the most popular method for administering antimicrobial agents. Most cases of infectious and parasitic 

gastroenteritis in dogs and cats can be effectively treated using the intravenous (IV) or intramuscular (IM) routes, 

particularly in instances of vomiting. Given that many veterinarians often choose to avoid administering medications 

orally when an animal is vomiting, the oral route may not be the most suitable option for administering oxytetracycline 
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and metronidazole, which were the most commonly used antimicrobials by companion animal veterinarians in this study 

(Elwood et al., 2010). 

Over half of the participants in this study reported obtaining up-to-date information on antimicrobials (AMs) and 

antimicrobial use (AMU) from textbooks, drug handbooks, and continuing educational courses. Other sources included 

practice policy, pharmaceutical companies, veterinary medicine directorates, peer-reviewed scientific literature, the 

internet, and empirical knowledge, which encompasses insights and practices that veterinarians have learned through 

their experiences in treating animals and observing outcomes in clinical settings. This type of knowledge is crucial as it 

allows practitioners to make informed decisions based on real-world evidence rather than solely relying on established 

theories or guidelines. By integrating empirical knowledge with other sources of information, veterinarians can enhance 

their understanding of antimicrobial use and improve treatment strategies for diseases in animals. It is critical that CAVs 

practice appropriate AMS, given that they are fully aware that intimate contact between humans and their pets affords 

excellent potential for interspecies transfer of resistant bacteria and resistance genes in both directions. A comparable 

study conducted in Kentucky found that most veterinarians obtained information about antimicrobial therapy from 

textbooks, drug handbooks, and continuing educational courses (Odoi et al., 2021). This finding provides insight into the 

need to intensify continuing veterinary education in Nigeria, as it provides veterinarians with opportunities to connect 

with other veterinarians in the field for valuable collaboration and sharing of best practices. 

The recent survey revealed that more than half of the respondents were aware of the WHO-OIE Critically Important 

Antimicrobials (CIAs). This finding underscores a growing recognition of the significance of antimicrobial stewardship 

among veterinary professionals. Such awareness is essential, as it demonstrates an understanding of the importance of 

responsible antibiotic use in addressing antimicrobial resistance (AMR), which is a significant global health challenge. 

The survey findings indicated that the most commonly prescribed first- and second-line antibiotics for companion 

animals fell into the Access and Watch categories of the WHO's AWaRe (Access, Watch, Reserve) classification system 

also reported by Adebowale et al. (2023). The WHO's AWaRe classification system is a framework designed to promote 

the responsible use of antibiotics and combat antimicrobial resistance (AMR). Developed in 2017 and revised in 2019 

and 2021 by the WHO Expert Committee on Selection and Use of Essential Medicines, the system categorizes 

antibiotics into three distinct groups: Access, Watch, and Reserve. Each category reflects the antibiotics' potential for 

resistance and their recommended usage in clinical settings (WHO, 2019 and 2021; Zanichelli et al., 2023). The Access 

category includes antibiotics that are widely available and effective for treating common infections, while the Watch 

category comprises antibiotics that are recommended to be used with caution due to their potential for resistance 

development (Zanichelli et al., 2023). The absence of antibiotics from the Reserve category of the WHO’s AwaRe 

classification in companion animal treatments is particularly noteworthy. The Reserve group is designated for last-resort 

use, reserved for situations where other alternatives have failed or are unsuitable (Zanichelli et al., 2023). This absence of 

the Reserve category suggests that veterinarians are adhering to guidelines aimed at preserving the efficacy of these 

critical drugs. The implications of these findings are significant for antimicrobial stewardship and public health. By 

primarily utilizing antibiotics from the Access and Watch categories, veterinarians show a dedication to responsible 

prescribing practices. This approach not only helps mitigate the risk of developing resistant bacterial strains but also 

supports public health initiatives aimed at reducing AMR across both human and veterinary medicine. The awareness of 

CIAs among veterinarians can lead to more informed decision-making regarding antibiotic selection. Understanding 

which antimicrobials are critically important allows practitioners to prioritize their use judiciously, ensuring that these 

medications remain effective for both animal and human health. 

In the present study, a greater proportion of veterinarians demonstrated awareness of the necessity for laboratory 

testing prior to prescribing antimicrobial agents. This finding indicates that CAVs are increasingly knowledgeable about 

the significance of susceptibility or sensitivity tests in preventing antimicrobial resistance (AMR). Such awareness is 

crucial, as previous research has shown that inadequate laboratory diagnostics can lead to inappropriate antimicrobial 

use, which is a significant contributor to AMR (WHO, 2023b). For instance, a study conducted in Nigeria revealed that 

only a small percentage of veterinarians routinely performed antibiotic susceptibility testing alongside laboratory 

diagnosis, highlighting a gap in practice that could foster AMR (Adekanye et al., 2020). Similarly, research from South 

Africa indicated that many veterinarians relied on clinical judgment rather than laboratory results when prescribing 

antibiotics, which may inadvertently contribute to resistance patterns (Samuels et al., 2021). Moreover, a multi-country 

survey across Nigeria, South Africa, and Sudan emphasized the need for improved training and resources for veterinary 

professionals regarding antimicrobial stewardship (Fasina et al., 2020). This aligns with findings from other countries 

like Kenya and Cambodia, where the lack of access to laboratory facilities has been identified as a barrier to effective 

AMR management (Moirongo et al., 2022; Mao et al., 2023). Globally, the issue of AMR is exacerbated by the 

widespread and often indiscriminate use of antimicrobials in both human and veterinary medicine. Studies have shown 

that the development and spread of resistant pathogens are significantly influenced by prescription practices among 
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veterinarians (Prestinaci et al. 2015; Caneschi et al., 2023). Therefore, the increased awareness among veterinarians in 

this study is a positive step towards mitigating AMR, but it must be supported by adequate laboratory infrastructure and 

ongoing education to ensure that knowledge translates into practice effectively. 

 

CONCLUSION 

 

Oxytetracycline and metronidazole were the most frequently prescribed antimicrobial agents for treating dogs and cats, 

followed by ciprofloxacin and gentamicin when the first choice failed. The choice of antimicrobials may be influenced 

by the infectious and parasitic diseases that are frequently encountered. In order to promote optimal health outcomes for 

animals and humans, it is crucial to employ antimicrobial agents judiciously, considering the results of laboratory tests 

and the guidelines and policies related to antimicrobial use. This study suffers from limitations that should be noted. 

First, the sample size appears low; however, the majority of veterinarians in Nigeria are not actively practicing, with only 

a small proportion of them being small animal companion practitioners. Given the 110.8% response rate from 23 states, 

the present sample size could generalize the current situation in the country. Second, this was conducted as an online 

survey, which may have contributed to a lack of engagement among some companion animal veterinarians. Third, the 

study did not differentiate between the antimicrobial agents prescribed for dogs and those used for cats, nor did it 

quantify the amounts of antimicrobial agents administered. These factors may limit the comprehensiveness of the 

findings and their applicability to specific veterinary practices. Future studies should prioritize longitudinal assessments 

of antimicrobial usage patterns in companion animals. Such research is crucial for understanding how antimicrobial use 

(AMU) impacts antimicrobial resistance (AMR) over time. Longitudinal studies can help identify trends and correlations 

between specific antimicrobial agents used and resistance patterns, providing valuable data for developing effective 

stewardship strategies. By focusing on these aspects, future research can contribute significantly to the responsible use of 

antimicrobials in veterinary medicine and help address the growing challenge of AMR. 
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