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Abstract

Usage of antimicrobials in veterinary practices has always been under scrutiny due to the
perceived risk of resulting in antimicrobial-resistant pathogens. This creates the necessity for
understanding the role of the prescriber group. Hence, we conducted a cross-sectional survey
among veterinary practitioners from August to November 2019 in the Chattogram district of
Bangladesh, aiming to assess the practitioner’s perceptions regarding antimicrobial prescribing
and antimicrobial resistance (AMR) issue. We collected responses from 100 veterinarians
engaged in the treatment of the large animal, poultry, and pet animal through a self-administrated
questionnaire. Proportions were calculated for categorical variables and the results are presented
using visual aids. Our study revealed two key barriers - scarcity of enough information on
antimicrobial used, and the lack of training in the proper prescription of antimicrobials.
Participants recognized that prescribing too many varieties of antimicrobials and the use of an
incomplete course of drugs as two very important causes for the development of antimicrobial

resistance. In addition, prescription of inappropriate doses and incentives from pharmaceutical
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companies were dubbed as important causes. We also found that along with clinical features and
types of organisms, the availability of drugs in the local market and the economic conditions of
farmers have potential impacts on the antimicrobials prescribing decision of the veterinarians.
However, all participants recognized the emerging threats of AMR. Results suggested that
capacity building of veterinarians and the maintenance of strong coordination are crucial in
ensuring the proper engagement of veterinarians as the front-line fighters for tackling the AMR
issue.

Keywords: Antimicrobial resistance, antimicrobial stewardship, barriers, perception, survey,

veterinary practitioners

Introduction

Drugs that kill or suppress different types of disease-causing pathogens are called
antimicrobials, of which antibiotics are an important group that acts against bacteria. When
antimicrobials are introduced, they create a hostile environment for susceptible pathogen
populations which facilitate selective survival and subsequently, the development of
antimicrobial-resistant microorganisms known as superbug. Antimicrobial resistance (AMR) is
an alarming global health crisis. Currently, Bangladesh is located in a high-risk zone assessed by
the World Health Organization (WHO)!. Infections caused by resistant microbes might be
associated with increased treatment costs and unexpected morbidity and mortality. Considering
the high impact of AMR, by 2050, livestock production is expected to fall by 11% in low-income
countries?. Indiscriminate use of too many antibiotics in livestock production as a growth
promoter along with the prophylaxis and treatment of diseases has exacerbated the AMR
problem. Statistics showed that more medically important antibiotics were used in the agriculture
sector than in human medicine, and the rate was over 70 percent (by weight) in the USAS3,

However, the implementation of policies can restrict this growing risk 2. As a result, in
May 2017, Bangladesh introduced its national action plan (BNAP) for antimicrobial resistance
containment based on the global action plan endorsed by WHO. BNAP prioritizes the prudent
use of antimicrobials by the establishment and implementation of standard treatment guidelines
and antibiotic stewardship protocol in both the veterinary and the human health sectors®.
Although the BNAP aligns well with the WHO global action plan (GAP), gaps in financing,
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antimicrobial stewardship, and operational and monitoring and evaluation frameworks still
exist®.

Despite the efforts to promote the culture of prudent use of antimicrobials, antimicrobial-
resistant microbes (superbugs) continue to emerge. The veterinary sector is one of the major
sector of concern that can lead to constrained the proliferation of antimicrobial-resistant
microbes and play a key role in safeguarding both human and animal health. As a result, the
fourth objective of BNAP focuses on the optimized use of antimicrobials, throughout the
veterinary sector, which is critical in curbing the AMR issue®. Thus, the success of the existing
and future interventions requires the active participation of veterinarians as a key player for
administering antimicrobials in animals.

Even though researchers have investigated different antimicrobial resistance patterns of
microorganisms and resistant genes, there has been either no or very few studies focusing on the
role of veterinarians regarding AMR in Bangladesh. Therefore, this study attempted to
understand the common barriers, practices, and attitudes of field veterinarians from different
disciplines towards antimicrobial uses and antimicrobial resistance. Results could be used as
baseline evidence to advocate the efficient interventions and action plans to tackle the AMR

issue through improving the antimicrobial stewardship practices in Bangladesh.

Methodology
Study Design

We carried out a cross-sectional survey among veterinarians who suggest antimicrobials
in their everyday practices. Our target participants were all registered veterinarians involved in
the treatment of large animals, poultry, and pet animals in the Chattogram district of Bangladesh,
as well as interns and graduate students working in the teaching veterinary hospital under
Chattogram Veterinary and Animal Sciences University (CVASU). Wildlife veterinarians were
excluded from our study as they were very small in number and were less likely to prescribe
antimicrobials in the study area. There were almost 150 veterinary doctors providing veterinary
services in Chattogram, associated with government veterinary hospitals, private clinics,
different private companies, or served as freelance-practitioners. Target students were almost 50
at the time of the survey. We employed purposive sampling to enroll participants from the target
groups based on their willingness to participate. We drafted a semi-structured questionnaire that
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inquired into the barriers, attitudes, and practices of veterinarians in the English language and
provided to each practitioner through direct meetings between the period of August to October in
2019. Before the interview, the purpose of the study was informed to all participants and oral
consent was obtained from each of them. No incentives were given for participating in the
survey.
Data Collection Tool

The survey questionnaire was designed in collaboration with experienced veterinarians,
relevant researchers, and epidemiologists. The questionnaire was intended to extract information
on demographics, barriers and factors influencing antimicrobial prescription, perception of
threat, causes of AMR, commonly used antimicrobials beliefs and attitudes towards
antimicrobial resistance and stewardship. Data collection was performed with the assistance of a
group of trained veterinary students working as research intern under “One Health Center for
Research and Action”. Most of the questions contained Likert-type responses measured on a 5-
point scale from very important to least important but the questions regarding the perception of
threat included strongly agree to strongly disagree. ‘Unsure’, ‘neutral’ and ‘other’ options were
also provided in different close-ended questions.
Ethical Consideration

This study was carried out in accordance with the recommendations of the Chattogram
Veterinary and Animal Sciences University’s ethics committee
Data Analyses

The responses were entered in Microsoft Excel 2010 (Microsoft Corporation, Redmond,
Washington, USA) then coded and analyzed using Statistical Package for Social Science (SPSS)
software version 25. We performed descriptive statistics for determining the frequency
distributions of items within each question and visualize the results.

Results

Among total veterinary participants, 32% were engaged in the private sector, 23% in the
government livestock department, 18% declared themselves as freelance-practitioners, 14% were
interning doctors, and rest 13% were duty doctors in different institutional or private vet clinics.
The majority of participants (89%) were male and 11% were female. 61% of respondents
acknowledged they have faced difficulties in selecting the correct antimicrobials during
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prescription. 63% of them also pointed out the scarcity of adequate sources of information on the
use of antimicrobials and 67% claimed that they did not receive any formal training on
antimicrobial prescribing within the last one year.

The perceptions of the participants regarding the contribution of different causes for the
development of AMR have been presented in Figure 1. Prescription of wide varieties of
antimicrobials and the ignorance of farmers to complete the full course of the drugs were two

very important factors, selected by the respondents of the study, which leads to the rise of AMR.

Bad quality of antibiotics NI |
Not completing the full course I
Patient demand for antibiotics I I

Attention to pharmacetical companies [N |

Poor hand hygiene I I
Using high dose I I
Using low dose | I
Use for long duration N I
Using braod spectrum of antibiotics GGG |
Using too many varieties of antibiotics NG |

B very important B important neutral Munimportant M leastimportant

Figure 1: Perception of veterinarians to the most and least important causes of antimicrobial

resistance

Figure 2 represented that amoxicillin, oxytetracycline, ciprofloxacin, and gentamicin
were extensively prescribed by all groups of veterinarians. Ceftriaxone, penicillin, and
streptomycin were mainly prescribed for large and small animals. Whereas, Colistin, tylosin, and

levofloxacin were extensively used Poultry practices.
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Figure 2: List of commonly prescribed antimicrobials in large animals, poultry, and pet animals

We also elucidated different factors influencing the selection of antimicrobials by the
participants. Different clinical and non-clinical factors recognized by the participants to be

paramount in their prescription decisions are shown in Figure 3.

Symptom
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Figure 3: Factors considered by veterinarians during the prescription of antimicrobials

All respondents of this study either strongly agreed or agreed with the statement that AMR is a
global problem, a national problem as well as problematic for their own daily practices. 33% of
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the respondents have regularly suggested the farmers for keeping records of drugs they used and

only 10% advised to maintain the withdrawal period of the antibiotics after administered.

Discussion

Results disclosed common barriers that impact the prescribing decision of a veterinarian.
Respondents of this survey stated that that they struggled with the selection of the right
antibiotics in their daily practices and claimed that there was a scarcity of adequate information
sources to guide their antimicrobials prescribing. This finding highlighted the professional
communication gaps that lead to inappropriate use of antimicrobials, especially by new
practitioners. The findings of Hardefeldt et al. (2018)° echoed similar results as it mentioned the
lack of antimicrobial prescribing policies and found only 28% of respondents followed available
guidelines. The European Platform for Responsible Use of Medicines in Animals (EPRUMA),
Australasian Infectious Disease Advisory Panel guidelines and the British Small Animal
Veterinary Association guidelines are serving as the source of information for supporting the
prescribers in Europe and Australia. It posed as a challenge for local regulatory bodies to provide
uniform guidelines, training and other means of information sources. Previous studies conducted
in other countries also expressed the necessity of guidelines for responsible antimicrobial
prescription”®. Training modules should be field-oriented and interactive as traditional teaching
methods and study materials often fail to create long-lasting impacts®. However regular
dissemination of updated data and monitoring field practice is also highly recommended to take
control over the prescribing approach.

The prescribers recognized the possible causes of AMR and ranked them based on the
role of each cause. They mostly represented the causes related to their own practices in “very
important” and “important” categories as well as the farmers’ role by not completing the full
course of antimicrobials as a very important factor. In addition, they also claimed the role of
pharmaceutical companies for encouraging the use of more drugs as an important cause of AMR
development. Competitive marketing policies create pressure on the prescribers’ decisions for
using antimicrobials at the cost of patients, stated by a similar study'°. Literature also determined
that pharmaceutical companies could regulate the antimicrobial prescribing decisions over half

of the farm animal practitioners®'. The low quality of the drugs available in the market was also
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indicated as an important factor by some of the participants. Results revealed the diversity of the
problem and the contribution of different stakeholders from production to the application of
antimicrobials. Simultaneously, it creates a demand for multisectoral engagement and

multidimensional strategies to challenge the threat.

Participants were found to be using different critically important antimicrobials (CIA) of
human health in veterinary practice, especially gentamicin, streptomycin, neomycin, cefixime,
ceftriaxone, azithromycin, amoxicillin, and ampicillin. Moreover, the highest priority critically
important antimicrobials (HP-CIAs), namely quinolones, macrolides, and 3™ and 4" generation
cephalosporins, were also frequently used in poultry and large animals. WHO does not
recommend the use of HP-CIAs as the first choice of antimicrobials, and suggests their uses be
reserved for conditions where other classes of antimicrobials are ineffective or response is
poor'?. Moreover, the American Veterinary Medical Association called for abstainment from the
use of aminoglycosides, including gentamicin, in food-producing animals because the FDA has
not been able to establish a safe withdrawal time for cattle. In addition, the extra-label use of

gentamicin is considered as illegal in cattle

We explored a set of different factors that influenced a veterinarian’s daily practices of
antimicrobial prescribing has been explored by this study. Other than the types of organisms and
clinical signs, a number of non-clinical factors also contribute to motivating a veterinarian’s drug
choice during treatment- primarily the availability of drugs in the local market and the economic
statuses of the farmers. In fact, a previous study had found the considerable effects of
psychological and contextual factors over the practices of antimicrobial stewardship by
veterinarians®*. The findings of this study are also concordant with the existing literature which
stated the decisions of a veterinarian are influenced by the expectations of farmers and farm
infrastructure”. Similarly, our participants also reported the owner’s demands as impacting
their decisions during prescribing antimicrobials. The situation is also quite prevalent in human
medicine practices'®!’. These factors stand as some of the barriers to the application of
antimicrobial stewardship and could potentially divert the prescriber’s behavior away from the

standard approach.

The respondents were also concerned about the extent of negative impacts and risks

created by AMR globally, nationally, as well as in their own practices, a concern which was also
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found to be common in another study conducted on doctors, veterinarians, and dentists'®. This
awareness indicates the alertness and scope of veterinarians regarding active participation for a

better solution to this crisis.

The survey was not based on a random selection of practitioners, which may have
introduced bias. However, to the best of the knowledge of us this is the first survey among
Bangladeshi veterinarians pertaining to AMR. As a result, there was a scarcity of enough local
literature to compare the findings. Although we included only participants from the Chattogram
district, the results could be used as the reflection of overall status of veterinarians of the country.
Our findings might facilitate the regulatory bodies to optimize strategies focusing on the

veterinarian’s role and for proper implementation of the national action plan.

Conclusion

This study provides a systematic understanding of the perceptions of veterinarians
regarding the overall aspects of AMR, as well as an understanding of their perceived roles as
antimicrobial stewards. The findings might help to explore the challenges and opportunities in
tackling the AMR issue to ensure the maximum contribution of veterinarians as frontline fighters

towards the success of the national action plan.
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