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ABSTRACT

The indiscriminate use of ceftriaxone in animals could be the source of increase in ceftriaxone-resistant bacterial
infections in human. The aim of this study was to evaluate the knowledge, attitude, and practices of veterinarians
towards the use of ceftriaxone in dogs in Enugu State Nigeria. A cross sectional survey was conducted using validated
structured questionnaire. Eighty (98%) out of 82 veterinarians who participated in this study returned their completed
questionnaire. Recurrence of bacterial infection after treatment significantly [x? (2)=24.36 (P<0.01)] increased with
lower brand price of ceftriaxone used by veterinarians. The occurrence of side effect also showed a strong correlation
(r=0.9597; P<0.01) with increased dose of ceftriaxone administered. Out of the 26 and 57 respondents who admitted
to have had the knowledge that ceftriaxone is an extra- label drug used in dogs and one of the drugs of last resort, 11.5
and 19.3% applied culture and sensitivity tests before its use, respectively. This study has shown that there is a public
health threat as lavish use of ceftriaxone in dogs may be responsible for the increase in ceftriaxone- resistant bacterial

infections seen as recurrence of infection after treatment.

Key words: Ceftriaxone, Veterinarians, Dogs, Cross-sectional Survey.

INTRODUCTION

Ceftriaxone, a third-generation cephalosporin is one
of the most important antimicrobials used in human
medicine especially in critically ill patients (Joynt et al.
2001). It is one of the drugs of last resort because of its
strong  activity against  penicillinase  producing
enterobacteriaceae (WHO 2016; Colakoglu et al. 2017).
As an important antibiotic for humans, ceftriaxone is not
meant to be used in non-humans, thus, there is no animal
preparations of the drug. However, ceftriaxone is
permitted to be used as an extra-label drug in non-food
producing animals such as dogs (FDA 2018). The drug
has been used as an extra-label drug in the treatment of
different animal bacterial diseases such as mastitis in
cows, staphylococcal endocarditis and lower urinary tract
infection in dogs among other diseases at different doses
(Gavalda et al. 2002; Tapas 2013; Colakoglu et al. 2017).

The past few decades have witnessed a significant
increase in antibiotic use globally (Boeckel et al. 2014),
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with an increase in antimicrobial resistance (AMR). AMR
can be described as the ability of microbes, such as
bacteria, fungi, protozoan, viruses etc, to become resistant
to an antimicrobial to which they were previously
susceptible to, thereby causing the infection to persist in
the body and possibly spread to others (WHO 2015;
European Commission 2017; Mehmood et al. 2020). This
resistance to antimicrobials can be acquired either by
mutations of already existing genes or acquisition of new
gene from other bacteria known as horizontal gene
transfer (HGT) (Boerlin and Reid-Smith 2008). In
developing countries such as Nigeria, AMR is escalating
and its incidence in humans has been linked to the
indiscriminate use of antibiotics in animals (Bengtsson
and Grek 2014; Gashe et al. 2018; Mohsin et al. 2019).
Initially, the susceptibility of both gram negative and
gram-positive bacteria to ceftriaxone made it a drug of
choice in treatment of several infections. The issue of
antimicrobial resistance is a major public health concern
as it increases the risk of inappropriate therapy thus
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leading to increased morbidity and mortality (Kapil 2005;
Ventola 2015). One of the major challenges facing
veterinary medical care is multi-drug resistant infections
which is a huge burden. This is not only because it affects
the cost and effect of treatment, but these multi-drug
resistant organisms can be transferred to humans thereby
posing a great public health risk.

Dogs are companion animals and live-in close
proximity to human; therefore, zoonotic diseases are
easily transferable between them. In the same manner, pet
dogs harboring drug resistant bacteria can contaminate the
household environment with the resistant bacteria and or
resistant genes, thus directly leading to human infection
with AMR bacteria (Loeffler et al. 2005; Marshall and
Levy 2011; Pomba et al.2017). This is made possible
especially since resistant genes are transmissible across
species through many routes such as formites, food, water,
grooming brushes, litter pans etc (Van Boeckel et al.
2015; McEachran et al. 2015; Chung et al. 2017). Studies
have shown that lavish use of antibiotics in pet dogs
among other things such as over-the-counter sales of
antibiotics, poor sanitation and hygiene, consumption of
antibiotic residues in meat, etc. may contribute to genetic
selection pressure of these microbes and consequent
emergence of multi drug resistant bacteria (Aslam et al.
2018). In a study carried out in dogs with deep pyoderma,
it was observed that owners of such dogs carry multiple
antimicrobial-resistant  strains  of  Staphylococcus
intermedius. This finding was attributed to the transfer of
resistance genes from dog Staphylococcus intermedius to
human pathogenic staphylococci probably through close
contact (Guardabass et al. 2004). In a survey study
conducted on field Veterinarians in India, it was observed
that 21% believed that the main mode of transmission of
resistant bacteria from animal to humans was through
direct contact between humans and animals, 20% thought
of consumption of animal products as the major route, 5%
considered mobile genetic materials while 2% factored
contaminated environment (Parkunan et al. 2019).

The primary duty of a veterinarian is to ensure the
overall wellbeing of animals, which involves essentially
making a diagnosis and treating the infected or diseased
animal whilst preventing other animals from getting
infected. In the United States, if the infection is of
bacterial origin, the veterinarian is expected to implement
antimicrobial stewardship (AMS) programs; which
involves effective infection control, bacteriologic culture,
antimicrobial susceptibility testing, and the use of
individual practice guidelines for AMS which could be
done only within the valid veterinarian-client-patient
relationship to ensure appropriate use (Prescott and
Boerlin 2016; FDA 2017; AVMA 2018).

In Nigeria, laws guiding the use of antibiotic in
animals are not strictly enforced, hence the improper and
indiscriminate use of antibiotics in food animals which
fuels the increase in drug resistant bacteria in the country
(Oloso et al. 2018). Since reports have shown that
ceftriaxone-resistant bacteria are recently on the increase
(Gashe et al. 2018; Muhie 2019) and it being a drug often
used in critically ill human patients, this study was
therefore designed to ascertain the knowledge, attitude,
and practices of veterinarians towards the use of
ceftriaxone in Enugu State, Nigeria.
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MATERIALS AND METHODS

Ethical Approval: The study was approved by the
Research Ethics Committee of the Faculty of Veterinary
Medicine, University of Nigeria (UNN/FVM/MDf/
14035). Veterinarians who participated were clearly
informed about the study and guaranteed about the
confidentiality of their answers. All the respondents
participated voluntarily.

Study Area

The study was conducted in Enugu State in
Southeastern part of Nigeria which is located between
latitude 6° 45' and 7°N and longitude 7°12.5' and 7° 36' W
in the Southeast geopolitical zone of Nigeria. It covers a
total land area of 7617.82sgkm. It has three Senatorial
zones and 17 local government areas. There are more than
150 registered veterinarians in the State who practice in
teaching hospital, State general hospital, local government
clinics or private establishments.

Study Design

The study was a cross-sectional survey using a
structured  close-ended  questionnaire  with  both
dichotomous and  multichoice  questions.  The
questionnaire was validated in the Department of
Veterinary Public Health and Preventive Medicine,
University of Nigeria, Nsukka. Only the veterinarians who
offer clinical services to government hospitals or private
clinics were included in the study. A total of 82 copies of
questionnaire were distributed to veterinarians who render
services at University of Nigeria Veterinary Teaching
Hospital, Enugu State Veterinary Clinic, Uwani, Enugu,
and private veterinary clinics in Enugu metropolis. The
questionnaire was divided into 4 parts, the first part
covered the respondent bio-data, the second aspect was on
veterinary practice and part three was on the use of
ceftriaxone in dogs while part four was on the knowledge
of the status of ceftriaxone use in dogs.

Statistical Analysis

Results were summarized using descriptive statistics
on the GraphPad prism statistical package version 5.2 for
Windows (GraphPad Software, La Jolla California USA,
http://www.graph pad.com). Chi square test was used to
test association between dependent and independent
variables with categorical data as stated in Table 1. Odds
ratio was used to determine the strength of association
between the variables. Correlation analysis was done to
test relationship between variables with discrete data.
Significance level was accepted at P<0.05.

RESULTS

Bio-data and Practice Characteristics of Respondents

There was a total of 80 (98%) veterinarians who
completed and returned their questionnaires out of the 82
copies distributed. The distribution of sex, age, and
educational qualifications of respondents are presented in
Table 2A. There were more males than female
respondents in the study area. The respondents were
mostly young veterinarians who were between the ages of
31-40 years (58.3%). A good number (41.7%) of the


http://www/

respondents have completed their Masters degree, while
only 2 (2.1%) have both PhD and Membership
qualification, but none was a Fellow of College of
Veterinary Surgeons of Nigeria. Most (83.3%) of the
respondents were private clinicians. A total of 50 (62.5%)
of the respondents reported using ceftriaxone to treat
dogs. All (100%) the respondents agreed to be aware of
antibiotic resistance, while only a few 13.8% admitted to
have applied sensitivity test result before commencement
of treatment with ceftriaxone as shown in Table 2B.

Purpose of Prescribing Ceftriaxone for Dogs

Of the 50 respondents who admitted use of
ceftriaxone antibiotic, 22, 48 and 30% used it to treat
mild, severe and very severe bacterial infection of dogs,
respectively. Thirty-three (66%) of the respondents used
ceftriaxone in the prevention of secondary bacterial
infection, while 17 (34%) of the respondents used it to
treat secondary bacterial complication following a viral
infection as shown in Table 3.

Association Between the Duration of Veterinary
Practice and Inclination to Use Ceftriaxone for
Treatment of Bacterial Infection

The result of this study showed that there was a
significant association y? (2) =14.18 (P<0.01) between the
duration of practice of respondents and inclination to use
ceftriaxone in the treatment of bacterial infection as
shown in Fig. 1. It appears that those who have practiced
for 1 to 20 years used ceftriaxone more often than those
who had practiced longer than 20 years.

Association Between the Type of Veterinary Clinical
Practice and the Use of Ceftriaxone

There was a significant association y? (2) =33.25
(P<0.01) between species of animals being treated by the
respondents and the use of ceftriaxone as the drug of
choice, showing that veterinarians in Enugu State used
ceftriaxone more in small animal and mixed clinical
practices than in avian clinical practice as shown in Fig. 2.

Age of the Respondents and Inclination to Use of
Ceftriaxone for Treatment

There was a significant association y? (3)=33.20
(P<0.01) between the age of the respondents and the
inclination to use ceftriaxone for treatment of bacterial
infection as shown in Fig. 3. The younger the respondents,
the more they are inclined to choose ceftriaxone in the
treatment of infection.

Association Between the Brand Prices of Ceftriaxone
and Recurrence of Infection

There was a significant association between the
different brand prices of ceftriaxone and recurrence of
infection after treatment 2 (2)=24.36 (P<0.01). The lower

Table 1: Analysis of Dependent and Independent variables
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the price of ceftriaxone used by the respondents in
treatment of infection in dogs, the more likely the
infection will recur after treatment and vice versa (Fig. 4).

Relationship Between Doses of Ceftriaxone Used by
the Respondents in Treatment of Infection in Dogs and
Risk of Side Effect Manifestation

All the respondents gave varied doses of ceftriaxone
to animals since there was no known stipulated dose for
any animal species. A total of 30 (37.5%) of the
respondents who administered ceftriaxone at the dose of
40-50mg/kg reported that they did so because it is the
human dosage. Out of 18, 80 and 100% respondents who
administered 40 and 50mg/kg of ceftriaxone, respectively,
reported seeing dogs manifest side effects when treated
with these doses. Side effects reported include;
inappetence, pale mucous membrane, mucopurulent eye
discharge, diarrhea, bilateral paralysis of the hind limb,
brown-colored urine and loss of hair. A significant
correlation between dose of ceftriaxone administered and
manifestation of side effect was found (r=0.9597; P<0.01)
(a strong positive linear relationship), in particular higher
doses tend to produce side effects as shown in Fig. 5.

Association Between Duration of Treatment and
Development of Side Effect

The study showed that none of the respondent
administered ceftriaxone just for one or two days. The
duration of treatment in this study was from 3 days up to 2
weeks. There was a significant correlation between the
duration of treatment with ceftriaxone and manifestation
of side effect (r=0.9857, P<0.01) (a strong positive linear
relationship), the longer the duration of treatment, the
higher the risk of production of side effects as shown in
Fig. 6.

Association Between Duration of Treatment and
Recurrence of Infection

There was a correlation (r=-0.7401; P>0.01) (a strong
negative linear relationship) between the duration of
treatment with ceftriaxone and recurrence of infection as
shown in Fig. 7. In other words, recurrence occurred with
decrease in duration of treatment with the drug.

Awareness of Extra-Label Status of Ceftriaxone Use in
Dogs and Application of Culture and Sensitivity Result
Before Treatment

Out of the 80 veterinarians who responded to the
questionnaire, 32.3% indicated that they were aware of
the extra-label status of ceftriaxone; among which 11.5%
conduct culture and sensitivity test before its use (Table
4). Fifty-seven (71.2%) of the respondents agreed that
they were aware that ceftriaxone is one of the drugs of last
resort used in humans; among which 19.3% admitted
running a sensitivity test before its use (Table 4).

Sr. No Dependent Variable Independent Variables Analytical tool
1 Use of Ceftriaxone e  Duration of practice Chi-square
e  Type of clinical practice Chi-square
e  Age of respondents Chi-square
2. Recurrence of infection e Brand/price of cefriaxone Chi-square
e  Duration of treatment Correlation
3. Manifestation of side effect e Doses of ceftriaxone Correlation
e  Duration of treatment Correlation
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Table 2A: Bio-data and general information of 80 veterinarians Cattle 0 (0)
who responded to the questionnaire survey in Enugu State Dose of ceftriaxone prescribed for dogs
Nigeria 5 mg/kg 10 (12.5)
Variables Frequency 10 mg/kg 25 (31.5)
n (%) 20 mg/kg 10 (12.5)
Sex 30 mg/kg 5(6.3)
Male 57 (71.2) 40 mg/kg 15 (18.7)
Female 23(28.8) 50 mg/kg 15 (18.7)
Age Duration of treatment
20-30 20 (25) Stat 0(0)
31-40 47 (58.8) 2 days 0(0)
41-50 10 (12.5) 3 days 27 (34.5)
51-60 3(3.8) 4 days 6 (6.9)
61 and above 0(0) 5 days 37 (48.3)
Educational qualification 6 days 6 (6.9)
DVM only 43 (54.2) One week 3(3.4)
M.Sc 33 (41.6) 2 weeks 1(1.3)
MCVSN 2(2.1) Treatment regiment
PhD 2(21) Once daily 68 (84.4)
FCVSN 0(0) Twice daily 12 (15.6)
Place of work Thrice daily 0 (0)
University of Nigeria Teaching Hospital 10 (12.5) Other antibiotics most commonly used in clinical
State Veterinary Clinic 3(4.2) practice
Private Clinics 67 (83.3) Tetracycline 37 (46.3)
Duration of clinical practice Gentamycin 11 (13.8)
Less than a year 12 (15) Neomycin 0 (0)
1-10 years 51 (63.8) Tylosin 1(1.3)
11-20 years 7(8.7) Penicillin 0 (0)
21-30 years 8 (10) Streptomycin 0 (0)
More than 30 years 2(2.5) Penicillin and streptomycin combination 18 (22.5)
Type of clinical practice Amoxicillin 6 (7.5)
Small animal clinical practice 17 (20.8) Ciprofloxacin 4 (5)
Mixed veterinary clinical practice 50 (62.5) Colistin 3(3.8)
Avian clinical practice 13 (16.7) Reason for not applying antibiotic sensitivity test
Other animals treated with ceftriaxone before commencement of treatment with ceftriaxone
Poultry 8 (10.0) Very burdensome 8 (11.6)
Pigs 6 (7.5) Unavailability of standard microbiology laboratory 42 (60.9)
Sheep 3(3.8) Pressure from the clients 19 (27.5)
Goat 5(6.3) Very expensive 0

Table 2B: Dichotomous questions

Response Use of ceftriaxone Knowledge of Application of antibiotic Awareness of Application of culture
in dogs Antibiotic Stewardship  stewardship protocol  antibiotics resistance and sensitivity

YES n (%) 50 (62.5) 1(1.3) 0(0) 80(100) 11 (13.8)

NO n (%) 30 (37.5) 79(98.7) 80(100) 0(0) 69 (86.2)

n: numbers, DVM: doctor of veterinary medicine, M.Sc: Master of science, MCVSN: member college of veterinary medicine Nigeria,
PhD: doctor of philosophy, FCVSN: fellow college of veterinary surgeons Nigeria.

Table 3: Purpose and clinical use of ceftriaxone in dogs by fifty (50) respondents

Purpose of use of ceftriaxone n (%)
Severity of infection
Mild infection 11 (22)
Severe infection 24 (48)
Very severe infection 15 (30)
Management of secondary bacterial infection following viral infection
Prevention of secondary bacterial infection 33 (66)
Treatment of secondary bacterial complication 17 (34)

Table 4: Awareness of the status of ceftriaxone and the application of culture and sensitivity before treatment

SIN Variables Positive responses (%) Negative responses (%) Total
1 Knowledge of extra-label status of ceftriaxone 26 (32.5) 54 (67.5) 80
Application of culture and sensitivity test before use 3(11.5) 23 (88.5) 26
2 Knowledge of ceftriaxone as one of the drugs of last resort 57 (71.2) 23 (28.8) 80
Application of culture and sensitivity before use 11(19.3) 46 (80.7) 57
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Fig. 7: Correlation between the duration of treatment with
ceftriaxone and manifestation of recurrence of infection after
treatment in dogs.

DISCUSSION

This study was undertaken to assess knowledge,
attitude, and practices of veterinarians towards the use of
ceftriaxone in dogs in Enugu State, Nigeria. The response
(98%) to the questionnaire was quite commendable and
could be attributed to the fact that the respondents were all
professionals that appreciate the import of research and
understood the questions posed to them. This response
was similar to what was obtained in previous studies also
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involving professionals, on the use of antibiotics in
humans and animals (WOAH 2008; Singh 2010; Faizullah
et al. 2017; Amer et al. 2020). From the respondent
biodata, it was observed that most practicing veterinarians
in the study area were male (69%). It was also observed
that most of the respondents were between the ages 31-40
years (58.3%) and were more inclined to use ceftriaxone
than the older respondents. This was corroborated by the
inclination of the respondents who have practiced for 1-10
years to the use of ceftriaxone in treatment of bacterial
infection. This could be because the younger generations
of veterinarians have no patience to rationally prescribe
antibiotic based on laboratory test results unlike the older
vets and probably because ceftriaxone became more
available few decades ago. It is worthy to note that a good
number of the respondents have advanced in their career
by obtaining an M.Sc (41.7%). Most (85%) of the
Veterinarians who responded to the questionnaire have
practiced for more than 1 year and had acquired long
enough experience to provide reliable responses to most
of the questions in the questionnaire.

In this study, we observed that 63% of the
respondents treat pets with ceftriaxone; and 90% of the 50
respondents do that without conducting bacterial culture
and sensitivity test. This observation is similar to other
reports from developing countries where there are
indiscriminate use of antimicrobials in humans and
animals which may eventually lead to antimicrobial
resistance (Singh 2010; Faizullah 2017; Parkunan et al.
2019; Glasgow et al. 2019), a most feared consequence.
Ceftriaxone is a highly valued antibiotic in human
medicine as it is one of the drugs of last resort in clinically
ill patients (Joynt et al. 2001; Oduyebo et al. 2017);
therefore, its use should be regulated. However, from this
study, the respondents reported using this drug in treating
food animals. Just like the commonly used antibiotics
(tetracycline, Gentamicin, penicillin and streptomycin
combination, etc, ceftriaxone is currently being
indiscriminately used by veterinarians in the study area.
The danger in this trend is that even if new drugs are
being produced, they will eventually be abused and then
emergence of resistant microbes to the drug will be
inevitable, especially due to its use in food animals which
may lead to its residues being present in foods of animal
origin. In this study, it was also observed that some
veterinarians use ceftriaxone in the treatment of mild
infection without conducting sensitivity test, even worse
is its use as a prophylaxis. The prophylactic use of
antibiotics has been reported among livestock farmers to
prevent morbidity and mortality (Prescott and Boerlin
2008; Kumar et al. 2019), a behavior heavily linked to the
emergence of resistant bacteria. The lack of antibiotic
stewardship by the respondents and the fact that they are
aware of antimicrobial resistance and its implication is a
wakeup call for drug regulatory body, the government and
the general populace as this is a public health threat.

The result of this study showed that there was a
significant  association between brand prices of
ceftriaxone and recurrence of infection after treatment
indicating, the cheaper the brand of ceftriaxone, the more
likely the infection will recur after treatment. This report
differed from a study conducted in Afghanistan, where no
significant correlation was observed among price, brand,
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and efficacy of ceftriaxone sodium against S. aureus
(Naimi et al. 2016). The difference could probably be that
some brands did not contain up to the therapeutic dose of
ceftriaxone (1% ceftriaxone sodium). Most (73.8%) of the
respondents use the cheapest brands (0.27-1.37 USD) of
ceftriaxone and only a few (26.2%) use highly priced
brands (6.86-8.23 USD) of ceftriaxone in treatment of
canine bacterial diseases. This is probably due to the
financial capacity of the client and the value placed on the
sick dogs. It can be speculated that those few respondents
who used “expensive” ceftriaxone brand could have used
it on highly priced exotic breed/cherished dogs where the
owners could possibly afford the high fees. A good
number of the respondents used ceftriaxone at the dose of
5-10mg/kg, this may be an under-dose for the dogs.
Administration of under-dose of antibiotics is very
dangerous as it is one of the ways in which resistant
bacteria are formed. Veterinarians that give 5-10mg/kg of
ceftriaxone to their patients were among the 43.3% who
reported recurrence of infection after treatment with
ceftriaxone. Some of the respondents used maximum dose
of 40-50mg/kg. This dose of drug in dogs has its major
draw-backs especially when used for a prolonged period
of time. Those respondents who reported encountering
some adverse reaction with the use of ceftriaxone were
those that treat the animals for 7 days and beyond with the
maximum dose of 40-50mg/kg. Most of the veterinarians
treat their patients once daily with ceftriaxone. This
regiment seems good enough as it is recommended by
workers who did a pharmacokinetic study on ceftriaxone
in other animal species (Gardner and Aucoin 1994;
Joyntet al. 2001; Dardi et al. 2004). However, Eke et al.
(2020), recommended a four hourly treatment of
ceftriaxone at 25 — 50mg/kg in dogs as it undergoes rapid
elimination with a short elimination half-life in this
species. It was most surprising to find out that most
veterinarians were unaware of both the extra-label and last
resort status of ceftriaxone, despite the advancement in
their career (41.7% having M.Sc). However, the few that
knew that ceftriaxone is one of the drugs of last resort still
used it to treat mild cases and prevent secondary bacterial
infection without conducting sensitivity test. This drug
should not be a first line treatment; rather it should be
used in the treatment of severe bacterial diseases. This
behavior is unprofessional and should be frowned at by
relevant authority. The abuse of ceftriaxone by
Veterinarians has shown that the drug enforcement agency
in Nigeria is not very efficient and the laws guiding the
usage of antibiotics if in existence are not enforced.
However, this condition is not only peculiar to Nigeria,
Faizullah et al. (2017) reported that none of the medical
doctors in Khyber Pakhtun Khawah, Pakistan performed
or advised for culture and sensitivity test before using
antibiotics; Garcia et al. (2011) also reported that 90% of
the antibiotics prescribed in Bangladesh were done
without laboratory findings. Singh (2010) also reported
indiscriminate use of antibiotics in equines in India. A
report from Trinidad showed that doctors hardly request
for laboratory analysis as they felt that culture and
sensitivity tests are unimportant and time-consuming
(Mohan et al. 2004). A study done on the use of
antimicrobials by small animal veterinarians in South
Africa showed that 91.2% of the veterinarians use



antimicrobials empirically before laboratory tests are
being carried out, while 86.2% use off label human drugs
in animals (Chipangura 2017). In this study, almost 70%
of the respondents indicated that they do not run
sensitivity tests before commencing treatment with
ceftriaxone because of unavailability of standard
microbiology laboratories especially for those in private
practice. This will be corrected by the regulatory bodies
ensuring that microbiology laboratories are up to standard
before starting operation and also monitoring them to
make sure that the standard is maintained. Rational
prescription when done through following strictly the
result of culture and sensitivity test (adoption of antibiotic
stewardship program) is the most important way to reduce
antibiotic resistance (CDC 2013; FDA 2017; AVMA
2018).

The adverse drug reactions including pale mucous
membrane, mucopurulent eye discharge, paralysis of the
hind limb and death reported by the respondents were
similar to what was reported in humans treated with
ceftriaxone for a prolonged time (Denish et al. 2008). The
diarrhea reported in this study may be due to prolonged
use of the antibiotic and the consequent distortion of the
microflora. This is similar to what was observed in mares
where gastrointestinal disturbances including severe
colitis was noted with ceftriaxone administration (Gardner
and Aucoin 1994).

Extravagant use of ceftriaxone is a great public health
concern and drug enforcement agency should ensure that
ceftriaxone be used in pets as drug of last resort only in
very severe bacterial infection after drug sensitivity has
been conducted. This could be done using educational
activities to increase awareness on antimicrobial
stewardship program and judicious ceftriaxone and other
antimicrobial use practices among veterinarians. Kumar et
al. (2019) proposed the adoption of increase index of
antibiotic resistance awareness to curb the emergence of
AMR. This index involves; general awareness of the case
presented, approaches to best diagnosis, clinical practices,
awareness of the consequences, prescription-related
awareness, surveillance-related awareness, awareness of
possible transfer of resistant bacteria from animal to man
and vice versa and awareness of ethics. These awareness
index values if enhanced will help veterinarians and
human doctors to make accurate diagnosis and rational
prescription of antibiotics. Veterinarians could also update
their knowledge on antimicrobial use through continuous
education, use of internet and advancement of their carrier
through membership and fellowship diploma programs.

Other important and effective ways to reduce
emergence of AMR is by prohibiting random use of
antibiotics, educating the public and stakeholders
especially livestock farmers and pet owners on the
implication of indiscriminate use of antibiotics and
benefits of judicious antibiotic use. This could be done by
holding public seminars and public education through
television or radio jingles. Eliminating the use of sub-
therapeutic doses of antibiotics in animal production,
encouraging bio-security and phage therapy as
alternatives to antibiotic medication and most importantly,
gaining political and financial support from policy
makers.
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Conclusion

This study has shown that veterinarians in Enugu
State, Nigeria do not just prescribe ceftriaxone to dogs
and livestock, but they do so without conducting
sensitivity tests.

Limitations of the Study

There is a possibility of recall bias by the respondents
in remembering some questions. The diseases or the
clinical symptoms which prompted the vets to resort to
ceftriaxone in relation to the dose, duration and treatment
regimen which would have been helpful to understand the
practice of judicious use of Ceftriaxone were
unfortunately not included in the questionnaire.
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