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Introduction: The overuse, misuse, or abuse of antimicrobials in pets has the potential
to result in antimicrobial resistance in pathogens of animal origin. There is a need for
prudent use of antimicrobials to prevent this issue. The objective of the present study
was to evaluate the trend of antimicrobial use in small animals at a veterinary practice

check for in Accra, Ghana, over the period of 2015 to 2021.
updates Materials and methods: Clinical records of 4324 animal patients presented to a
veterinary hospital in Ghana that were given antimicrobials from September 2015 to
Keywords: December 2021 were analyzed for frequencies, proportions, and statistical differences.
Antibiotics The gender of animals involved in this study were 53.1% males, 43.4% females, and
Antimicrobial use 3.4% did not have the sex stated. The perceptions of antimicrobials by veterinarians
Ghana and prescription patterns (to understand the basis for the prescription patterns) were
Prescription considered in this study.
Small animals Results: Antimicrobial use increased significantly from 56% in the first period
Veterinary practice (September 2015 to December 2017) to 75% in 2020, dropping to 59% in 2021. The

prescription diversity was calculated to be 0.82. The most common indicator for
antimicrobial use was a complex of symptoms and signs of anorexia-vomiting-diarrhea
(27%). The number of antimicrobials prescribed per visit ranged from 1 to 5. The
penicillin type (34%), tetracyclines (26.4%), sulphonamides (18.9%), and
nitroimidazoles (10.6%) were the most used antimicrobial group. The routes and
dosages administered were recorded in 70.3% and 92% of cases, respectively. The
intramuscular route (54.5%) was the most preferred administration method by the
clinicians. Notably, 95% of the veterinarians were neither aware of nor used any
prescription guidance protocol in the small animal veterinary facility.

Conclusion: Antimicrobials were used in high proportions in pets (mainly dogs) from
2015 to 2021. Penicillin, tetracyclines, and sulphonamides were more commonly used.
Detailed information on antimicrobial prescriptions and use in a small animal
veterinary practice setting in Ghana could provide valuable data for providing
guidelines in antibacterial usage.

1. Introduction

Antimicrobials are used in veterinary medicine for the
prevention, control, and treatment of diseases mainly of
bacterial origin in animals, to manage secondary bacterial
infections, and to serve as vital tools in the maintenance of
health, well-being, and productivity of animals!3. Good
antimicrobial stewardship requires the judicious use of
antimicrobial agents to prevent and control the development
of antimicrobial resistance in microorganisms affecting
humans, animals, and the environment. The options for
effective antimicrobials to control emerging, difficult-to-treat

and multidrug-resistant bacteria are dwindling, making good
and proper antibiotic stewardship a necessity to help
preserve the efficacy of available antimicrobialst. The
information gathered from studies that identify the most
frequently used antibiotics, patterns, and reasons for use
could provide targets for developing guidelines for prudent
antibiotic use in veterinary practices and assist in policy
formulation processes for informed decisions to promote
antimicrobial stewardships. The misuse and/or irrational
use of antimicrobials is said to adversely decrease the
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quality of therapeutic outcomes, resulting in increased
morbidity and mortality, heightened risk of adverse drug
reactions, and contribute to the emergence of antimicrobial
resistance (AMR)168. Antimicrobial research should
prioritize the inclusion of small animal medicine,
considering that certain antibiotic groups are utilized in both
human and small animal practices. The close and continuous
contact between owners and their pets makes it imperative
to consider this issue®.

The World Organization for Animal Health (WOAH)
advocates establishing a surveillance system in countries
aimed at identifying antibiotic use in veterinary services
and providing information on the antibiotic classes,
dosages, and routes of administration!0. However, few
studies have documented antibiotic prescription patterns
in small animal practices!!, especially in developing
countries, with few reports from Cameroon!? Nigerial3,
and Trinidad and Jamaica!*. Furthermore, there is limited
information on antimicrobial use (AMU) in animal health
services in West Africal>16. A national survey on antibiotic
prescription and use in animal health in Ghana has been
recommended?!’. It has been argued that AMR is a health
threat to humans and pets, which necessitates the
investigation of AMU in companion animals!2.

There is sparse information on the use of antimicrobial
agents in animals in Ghana. The current study aimed to
contribute to AMU knowledge in Ghana by evaluating the use
of antimicrobials in a veterinary practice that provided
services mainly for companion animals in Accra, Ghana. The
study has multiple objectives. Firstly, it aimed to analyze the
extent of AMU in companion animal practice in Ghana.
Specifically, the study intended to determine the frequency at
which patients attending the facility were treated with
antimicrobials from September 2015 to December 2021.
Secondly, the study was set to describe the antimicrobial
classes and groups used for various complaints or conditions
in the same patient population. Thirdly, the study sought to
assess whether the routes and dosages of antimicrobials
were appropriately indicated in the treatment protocols.
Lastly, the study aimed to gather the perspectives of
attending veterinarians on antimicrobial prescription
practices and use. The results could provide situational
analyses of AMU in companion animal practice in Ghana.

2. Material and Methods
2.1. Ethical approval

Written approval for the use of the physical patient
record forms was obtained from the management of the
facility. The data for the period were aggregated and had
no descriptors to identify individual patients, clients, or
attending clinicians to ensure anonymity. The study was
conducted according to the guideline of the veterinary
clinical facility in Accra, Ghana.

2.2. Study design

A retrospective survey of clinical records for patients
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attending a veterinary clinical facility in Accra from
September 2015 (when services began) to December 2021
was performed. The facility offered veterinary clinical
services predominantly for companion animals (dogs and
cats), although other animals, such as goats, avian, and
rabbits, were occasionally seen.

The study analyzed data on attendance, species of
animal, age, sex, complaints, diagnosis or observation,
class and type of antimicrobials prescribed or dispensed,
dosage and route of drug administration, and the
number of antimicrobials dispensed during a visit. The
details and total number of distinct antimicrobial drugs
prescribed for a visit were recorded. Each visit for a
patient was considered separately unless subsequent
visits (follow-ups) were within a few days. If the patient
was prescribed the same antibiotic multiple times
within one month for the same infection, a subsequent
treatment after the first one was not included on the
assumption that they were similar. In case a different
antimicrobial drug was administered to the same animal
on the following day or a few days after the first
encounter, this was recorded separately. One patient
could have multiple entries based on different
complaints on different dates, or if another
antimicrobial was used on a different date for the same
complaint. Therefore, the total number of entries
exceeded the number of patients during this period.

Figure 1 presents a flow chart for the selection process
for antimicrobial prescription and uses from 2015 to 2021.
Data extracted were on a year-to-year basis. However, data
from September 2015 to 2017 were combined as one. The
case filing system adopted initially by the facility during
that period was based on the names of pets, making sorting
out yearly difficult. Therefore, the data for that period
(September 2015 to 2017) were aggregated. Records from
2018 to 2021 were kept separately and so were available
separately.

A 16-item online perception questionnaire was
prepared using Google Forms. It was administered by email
to present and past veterinarians of the facility to assess
the basis of antimicrobial prescription and use!®. The
questionnaire (modified version of Alcantara et al.l9)
consisted of 15 closed questions and one open question.
Three questions solicited socio-demographic information,
including gender, age bracket, and length of practice in the
veterinary facility. Ten questions were on views based on
antimicrobial prescriptions at the facility with a “yes” or
“no” response. One question required respondents to
arrange the following, price, efficacy, ease of
administration, route of administration, ease of acquisition,
availability on the market, and familiarity with the drug
from 1 (most important) to 7 (Least important) when
prescribing antimicrobials. There was also a question
requiring scoring from 7 (highest score) to 1 (lowest score)
to score the importance of the prescription of drugs,
administration route, availability on the market, ease of
administration, efficacy, frequency of administration, ease
of acquisition, and price. The results were collated mainly
as  proportions and  weighted mean  scores.
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Figure 1. Flow chart for Antimicrobial Prescription and Use in a small animal veterinary practice in Accra from 2015 to 2021

There was an open question on respondents’ concerns
about the antimicrobial misuse or abuse in the veterinary
facility.

The respondent veterinarians were categorized into
two types using the following criterion, including
empirical-oriented type prescribed treatments based on
the signs of the animal and their own experience, and
protocol-oriented type referred to a guidance protocol to
assist in the prescription decision-making process?®.

2.3. Statistical analysis

An Excel sheet (Microsoft Excel 2016, Microsoft
Corporation, Redmond WA, USA) was designed to manually
extract and code information from hard copies kept as
records. Analyses using IBM SPSS Statistics software
(version 26) involved descriptive statistics, cross-
tabulations, and contingency tables for testing the
significance of differences in proportions using the Chi-
square test. The computations included the proportion of
cases, where antimicrobial was prescribed or used based
on sex, species, and complaint or diagnosis or observations.
Moreover, proportion of cases with 1, 2, 3, 4, or more
antimicrobial prescriptions during a visit was measured.

prescriptions. Antimicrobial prescription proportion was
calculated as (number of cases with AMU /Total number of
patient visits) x 100. Prescription diversity was defined as
the frequency and variety with which a practice prescribes
pharmaceutical classes (PC) within a determined
pharmaceutical family (PF) “20 and calculated as follows?21:

Prescription diversity (PD) = 1 - ((Xnp(np-1)/NP(NP-
(Formula 1)

Where, NP is the number of prescriptions of a particular
PC within a PF, PD was measured from 0 to 1, with 1 being
the highest diversity?22.

Prescription diversity was
(7,089,404/40,151,232).

The classification and proportions of antimicrobial drug
types and groups were analyzed. Then, the proportion of
cases was calculated according to the route of antimicrobial
administration. Finally, the proportions of cases based on
whether or not the route of antimicrobial administration and
dosages used were stated on case forms. The significance of
differences was determined at p < 0.05.

calculated 1

as

3. Results

Table 1 presents the results of some background

Antimicrobial prescriptions per medical visit was  information. The proportion of cases where antimicrobial
calculated as the Total number of antimicrobial was used increased significantly over the study period from
prescriptions/Number of cases with antimicrobial about 56%
Table 1. Background information of pet patients visiting a small animal veterinary hospital in Accra, Ghana, from 2015 to 2021
Sept 2015 - Dec 2017 2018 2019 2020 2021 Total Mean = SD
Number of patients reporting to the facility 1712 1524 1270 1112 1418 7036 1407+231
Number with Antimicrobial during prescriptions 954 891 808 831 840 4324 865+ 58
Antimicrobial prescription proportion (%) 55.8 585 63.6 74.7 59.2 61.4 na
Average No. of antimicrobial prescriptions per 12 12 14 14 15 na 13+01

medical visit

SD: Standard deviation, AM: Antimicrobial, na: not applicable
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Table 2. Distribution of pet patients based on species seen in a veterinary hospital in Accra, Ghana, from 2015 to 2021

Period

Species 2015-2017 2018 2019 2020 2021 Total

(%) (%) (%) (%) (%) (%)
Dog 871 (91) 854 (96) 769 (95) 798 (96) 803 (96) 4095 (95)
Cat 61 (6) 30(3) 17 (2) 22(3) 23(3) 153 (4)
Avian 0 1(0) 5(1) 2(0) 3(0) 11 (0)
Goat 0 1(0) 13(2) 6(1) 7(1) 27 (1)
Rabbit 5(1) 5(1) 2(0) 3(0) 4(0) 19 (0)
Others 1(0) 0 2(0) 0 0 3(0)
Not mentioned 16 (2) 0 0 0 0 16 (0)
Total (%) 954 (100) 891 (100) 808 (100) 831 (100) 840 (100) 4324 (100)

in the first period (September 2015 to December 2017) to
75% in 2020, dropping to 59% in 2021. The average
number of antimicrobial prescriptions per visit increased
from 1.2 in 2018 to a peak of 1.5 in 2021. Regarding sex,
there were more male animals (53.1%;) treated with
antimicrobials than females (43.4%). Patients whose sexes
were not stated were (3.4%).

3.1. Patient Visits

Table 2 presents the distribution of patients based on
species. There were statistically significant reductions in the
numbers of dogs (X2: 28.96, 4df, p < 0.05) and cats (X2: 31.04,
4df, p < 0.05) treated in the facility. Table 3 shows the
distribution of the patients according to the number of visits.

3.2. Complaints

About 7% of the cases presented did not complain (Table
4). The most common complaint was anorexia.

3.3. Prescription diversity and indicators

The prescription diversity was 0.82, indicating a high use
of various antimicrobials. The most common indicator for
AMU was a complex consisting of anorexia-vomiting-diarrhea
(27%). Treatments for infections (ehrlichiosis, babesiosis,
brucellosis, coccidiosis, anaplasmosis, giardiasis, tick-borne
fever, and blood-borne type) made up 7.8% of AMU cases.
Other uses included treatments for wounds (6.6%), skin
lesions (6.5%), parvovirus (6.3%), myiasis (4.5%),
ectoparasitism (4.3%), and antimicrobial cover for surgical
interventions (4.0%).

3.4. Antimicrobial use patterns

The number of antimicrobial drugs administered or
prescribed per visit is reported in Table 5. The number of
antimicrobial administered or prescribed per visit ranged
from 1 to 5. There was only one instance (in 2021), where
five antimicrobial was given to one patient on a visit.
Generally, the number of patients given one or two
antimicrobials decreased significantly over the period. On the
other hand, the number of patients given 3 antimicrobial
increased significantly (X2: 82.54, 4df, p < 0.05), while the
number of those given 4 antimicrobial did not change
significantly (X2: 9.44, 4df, p > 0.05).

3.5. Antimicrobial groups and classes administered or
prescribed

As can be seen in Table 6, the penicillin type was most
prevalent (34%), followed by tetracyclines (26.4%),
sulphonamides (18.9%), and nitroimidazoles (10.6%)
regarding the antimicrobial group. About 90% of the
antimicrobial used were in these 4 groups. There were
significant increases in the proportions of sulphonamides (X
43,0, 4 df, p < 0.05), nitroimidazoles (X2: 231.80, 4df, p < 0.05),
and fluroquinolones (X2 29.39, 4 df, p < 0.05) over the years.
In contrast, the proportions of penicillin-type of antimicrobial
used decreased significantly (X2: 164.52, 4 df, p < 0.05), while
no significant changes were seen in the proportions for
tetracyclines (X2: 6.32, 4 df, p > 0.05). The most frequently
prescribed antimicrobial classes were amoxicillin (28.7%),
oxytetracyclines (19.7%), trimethoprim-sulphate (18.6%),
and metronidazole (10.6%), altogether making up about
84% of the antimicrobial used (Table 6).

Table 3. Distribution of pet patients in Accra, Ghana, from 2015 to 2021 based on number of visits

Number of visits 2015-2017 2018 2019 2020 2021 Total
(%) (%) (%) (%) (%) (%)

1 803 (84) 703 (79) 607 (75) 638 (76) 632 (75) 3377 (78)

2 117 (12) 146 (16) 151 (19) 146 (17) 154 (18) 714 (17)

3 25 (3) 28(3) 37 (5) 31(4) 35 (4) 156 (4)

4 7(1) 10(1) 12 (1) 13(2) 11 (1) 53 (1)

5 1(0) 2(0) 1(0) 6(1) 5(1) 15 (0)

6 1(0) 1(0) 0 2(0) 1(0) 5(0)

7 0 1(0) 0 1(0) 1(0) 3(0)

8 0 0 0 0 1(0) 1(0)

Total (%) 954 (100) 891 (100) 808 (100) 831 (100) 840 (100) 4324 (100)

15



Turkson PK/ Small Animal Advances. 2023; 2(2): 12-25.

Table 4. Distribution of complaints, diagnosis, or conditions used as a basis for AM drug treatment in a small animal veterinary hospital in Accra, Ghana from

2015to0 2021
Complaint Frequency %
Anorexia/inappetence/off-feed/reduced intake /hypoxia 456 10.6
Infections? 338 7.8
Wounds/Sores/bruises/lacerations/bites/ulcers 284 6.6
Not stated/Missing 284 6.6
Skin lesions? 281 6.5
Parvovirus test positive/suspected parvovirus 274 6.3
Diarrhea/enteritis/loose stool/frequent stool/haematochezia/gastritis 252 5.8
Myiasis/larval migrans 194 4.5
Infestations (ticks or fleas or both)/Ectoparasitism 184 4.3
Surgical cover (Castration/OVH /hernia repair/neoplasia excision/eyelid) 172 4.0
Vomiting/retching 171 4.0
Vomiting and diarrhea 167 3.9
Lameness/Limping/Swollen limbs/abnormal locomotion/ pain in limbs 108 2.5
Others? 105 2.4
Reviews/checkups 84 1.9
Ear issues (infections/discharges/hematoma) 78 1.8
Respiratory tract infections/coughs/sneezing/pneumonia 77 1.8
Eye issues (infections/discharges/blindness) 69 1.6
Recumbency/comatose/paralysis/moribund 62 1.4
Anorexia and diarrhea 59 1.4
Tumors/Growths/swellings /myositis/granuloma 59 1.4
Abscess/pustules/pedal furunculosis 58 1.3
Emaciation/weakness/poor growth/weight loss/cachexia 52 1.2
Urinary tract infections/problems/hematuria 49 1.1
Orchitis/preputial discharges/prostatitis/paraphimosis/priapism 48 1.1
Anorexia; vomiting 46 1.1
Dull/Inactive/lethargy 41 0.9
Ascites/oedema/bloated abdomen/pain in abdomen 40 0.9
Pyometra/vaginitis/female tract infections/mastitis/eclampsia 39 0.9
Prophylaxis 28 0.6
Epistaxis/Nose bleeding/nasal discharge 26 0.6
Trauma/Accident/Runover by car 25 0.6
Allergies/flea bite dermatitis 22 0.5
Helminthosis/Helminthiasis 21 0.5
Anorexia; vomiting; diarrhoea 17 0.4
Nervous/Torticollis/pain in neck/head shaking/head tilting/seizures 15 0.3
Swollen lymph nodes/lymphadenopathy/tonsilitis 15 0.3
Fractures/hip dysplasia 11 0.3
Jaundice/icterus 7 0.2
Dystocia/stillbirth 5 0.1
Total 4323 100

nfections included Erhlichiosis, Babesiosis, Brucellosis, Coccidiosis, Anaplasmosis, Tick-borne fever, heartwater, Giardiasis, blood-borne infections

2Skin lesions included pruritus, mange, alopecia, folliculitis, pyodermatitis, pododermatitis, demodicosis

30thers included anaemia, bloat, borborygmic, bone in mouth, cardiac regurgitation, constipation, dehydration, drooling/salivation, difficulty in
swallowing/dysphagia, fever, glomerulonephritis, heat stroke, hepatic disease, hotspots, impacted anal glands, kyphosis, palliative, pancreatitis, periodontal

disease, poisoning, polydipsia/polyuria, shivering, snake bite, tartar

Table 7 provides the antimicrobial groups and classes
administered on a year-to-year basis. The contributions to
AMU on a year-to-year basis were 19.5% for 2015-2017;
20.8% for 2018; 19.4% for 2019; 20.8% for 2020 and 19.6%
for 2021. The findings indicated no statistically significant
differences (p > 0.05). Amoxycillin was consistently the drug

most used, followed by oxytetracycline (except in 2019 and
2020 when it was surpassed by trimethoprim sulphate
(Table 7).

Table 8 presents the antimicrobial groups and classes
used according to species with use in dogs highest (95.8%),
followed by use in cats (2.8%).

Table 5. Number of antimicrobial drugs administered or prescribed per visit in a small animal veterinary hospital in Accra, Ghana from 2015 to 2021

Number of Ecliod

. . 2015-2017 2018 2019 2020 2021 Total
Antimicrobial

n (%) n (%) n (%) n (%) n (%) n (%)

1 704 (74) 582 (65) 486 (60) 485 (58) 565 (67) 2822 (65.3)
2 224 (23) 198 (22) 232 (29) 221(27) 158 (19) 1033 (23.9)
3 24 (3) 107 (12) 84 (10) 115 (14) 105 (13) 435 (10.1)
4 2(0) 4(0) 6(1) 10(1) 10 (1) 32(0.7)
5 0 0 0 1(0) 1(0)
Total 954 (100) 891 (100) 808 (100) 831 (100) 839 (100) 4324 (100)
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3.6. Routes and dosages of antimicrobial administered

Of 6318 records extracted, the drug administration
route was mentioned in 70.3% of cases. Regarding dosages,
about 92% of the records had the dosages written. In
68.6% of cases, both route and dosage were mentioned. In
25.2% of cases route was not stated, but the dosage was,
and in 1.9% route was stated but not the dosage. Both
route and dose were not stated in 4.3% of cases. Significant
differences existed in the proportions (X%: 558.82, 4 df, p <
0.05). The observed agreement between stating the route
and/or dosage used was 78.9% with a Cohen K value of
0.14, interpreted as a slight agreement!8. The
Intramuscular (IM) route was most dominant (54.5%),
while topical/powder was the least used (0.5%, Figure 2).
Table 9 shows the routes of administration used for
various antimicrobial groups. Regarding nitroimidazoles,
almost 29% of cases had no report of administration
routes. Table 10 tabulates the proportions of patients given
an antimicrobial by a particular route. The most commonly
used route for administering antimicrobials was IM, except
for aminoglycosides, where the highest proportion (53%)
was administered through ocular treatment.

Table 6. Proportions of various antimicrobial classes in respective
antimicrobial Groups used in pet patients in Accra, Ghana from 2015 to 2021

L c % Within % of total
Antimicrobial groups and .. . et .
classes Frequency antimicrobial antimicrobials

groups used
Tetracyclines
Oxytetracycline 1249 74.7 19.7
Doxycycline 417 25.0 6.6
Minocycline 7 0.3 0.1
Penicillins
Amoxycillin 1819 84.4 28.7
Penicillin streptomycin 190 8.8 3.0
Amoxicillin/Clavulanic Acid 140 6.5 2.2
Ampicillin 4 0.2 0.1
Sulphonamides
Trimethoprim Sulphate 1181 98.6 18.6
Sulphadimidine 17 1.4 0.3
Fluoroquinolones
Enrofloxacin 370 79.7 5.8
Ofloxacin 61 13.1 1.0
Ciprofloxacin 33 7.1 0.5
Nitroimidazoles
Metronidazole 674 100.0 10.6
Macrolides
Tylosin 36 61.0 0.6
Azithromycin 23 39.0 0.4
Aminoglycosides
Gentamycin 53 91.4 0.8
Neomycin 3 5.2 0.0
Tobramycin 2 3.4 0.0
Cephalosporin 39 0.6
Cephalexin (1stGen) 17 43.6 0.3
Ceftiofur (31 Gen) 16 41.0 0.2
Ceftriazone (31 Gen) 3 7.7 0.1
Ceftaxime (3" Gen) 2 5.1 0
Cefpodoxime (314 Gen) 1 2.6 0
Lincosamides
Clindamycin 12 100.0 0.2
Polypeptides
Polymixin B 1 100.0 0.0
Chlorhexidine/iodine 2 100.0 0.0
Chloramphenicol 3 100.0 0.0
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For chloramphenicol, all three recorded treatments were
administered through the ocular route.

3.7. Perception survey

The response proportion for a perception survey of past
and present attending veterinarians in the facility was
90.9% (20 of 22), with males making up 85. Regarding age
distributions, 7 (35%) individuals were under 30 years, 12
(60%) were between 30 and 39 years, and 1 (5%) person
was over 50. In terms of experience at the veterinary
facility, employees with 1 year were 10 (50%), 2 (10%) for
2 years, 1 (5%) for 3 years, 2 (10%) for 4 years, 4 (20%)
for 5 years, and1 (5%) for more than 5 years.

Table 11 shows how respondents perceived AMU in the
facility. The weighted mean scores (7 [highest] to 1 [lowest])
for the importance of prescribing drugs addressed efficacy
(4.11), availability on the market (3.75), administration route
(3.71), administration frequency (3.5), ease of acquisition
(3.46); ease of administration (3.39) and price (2.75). The
proportions of respondents who considered the following as
the most important in prescribing antimicrobials were 75%,
65%, 50%, 45%, 45%, 40%, and 20% for efficacy, availability
on the market, familiarity with the drug, administration route,
ease of acquisition, ease of administration, and price,
respectively. Efficacy and availability of antimicrobials on the
market were the first and second choices for 4 out of the 6
most important and weighted average scores. At the same
time, ease of administration and price was the penultimate
and last items considered.

Table 7. Distribution of antimicrobial groups and classes on an annual basis in a
small animal veterinary hospital in Accra, Ghana, from 2015 to 2021

Antimicrobial groups 2015 Eeriod

and classes 2017 2018 2019 2020 2021 Total %
Penicillin-type 597 467 365 347 380 2156 340
Amoxycillin 542 427 245 293 314 1821 28.7
Penicillin streptomycin 37 6 89 29 29 190 3.0
Amoxicillin/

Clavulanic Acid 15 B 31 25 37 141 2.2
Ampicillin 3 1 0 0 0 4 0.1
Tetracyclines 316 320 323 362 350 1671 264
Oxytetracycline 227 248 234 265 275 1249 19.7
Doxycycline 89 69 88 96 73 415 6.6
Minocycline 0 3 1 1 2 7 0.1
Sulphonamides 168 247 243 293 247 1198 189
Trimethoprim Sulphate 151 247 243 293 247 1181 18.6
Sulphadimidine 17 0 0 0 0 17 0.3
Nitroimidazoles 35 178 133 169 158 673 10.6
Metronidazole 35 178 133 169 158 673
Fluoroquinolones 67 77 125 113 82 464 73
Enrofloxacin 45 63 109 94 60 371 59
Ofloxacin 18 12 10 11 8 59 0.9
Ciprofloxacin 4 2 6 8 14 34 0.5
Macrolides 10 6 23 11 9 59 0.9
Tylosin 10 2 13 8 3 36 0.6
Azithromycin 0 4 10 3 6 23 0.4
Aminoglycosides 26 9 10 7 6 58 0.9
Gentamycin 26 9 9 6 4 54 0.9
Neomycin 0 0 1 0 1 2 0
Tobramycin 0 0 0 1 1 2 0
Cephalosporins 11 8 0 13 7 39 0.6
Lincosamides 6 2 4 0 0 12 0.2
Clindamycin 6 2 4 0 0 12
Polypeptides 1 0 0 0 0 1 0.0
Polymixin B 1 0 0 0 0 1

Others

Chloramphenicol 0 2 0 1 0 8] 0.0
Iodophores/chlorhexidine* 0 0 3 0 0 8] 0.0
Total 1235 1316 1229 1318 1239 6337

*Used routinely as disinfectants and may not have been recorded routinely.
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Table 8. Antimicrobial groups and classes used in dogs, cats, avians, goats, rabbits, and others in a small animal veterinary hospital in Accra, Ghana, from 2015 to
2021

Antimicrobial groups and Species

classes Dog Cat Avian Goat Rabbit Others ns Total %
Penicillin-type 1973 139 8 14 12 2 10 2158 34.0
Amoxycillin 1663 131 8 5 11 1 4 1821 28.7
Penicillin streptomycin 172 5 0 9 1 0 3 190 3.0
Amoxicillin/Clavulanic Acid 135 3 0 0 0 1 1 140 2.2
Ampicillin 2 0 0 0 0 0 2 4 0.1
Tetracyclines 1657 3 2 3 1 1 4 1671 264
Oxytetracycline 1235 2 2 3 1 1 4 1248 19.7
Doxycycline 416 0 0 0 0 0 0 416 6.6
Minocycline 6 1 0 0 0 0 0 7 0.1
Sulphonamides 1167 13 4 10 3 0 1 1198 189
Trimethoprim Sulphate 1151 13 4 10 3 0 0 1181 18.6
Sulphadimidine 16 0 0 0 0 0 1 17 0.3
Nitroimidazoles 664 7 2 0 0 0 0 673 10.6
Metronidazole 664 7 2 0 0 0 0 673 10.6
Fluoroquinolones 444 13 1 1 4 1 0 464 7.3
Enrofloxacin 353 10 1 1 4 1 0 370 5.8
Ofloxacin 59 2 0 0 0 0 0 61 1.0
Ciprofloxacin 32 1 0 0 0 0 0 33 0.5
Macrolides 55 1 0 3 0 0 0 59 0.9
Tylosin 33 0 0 3 0 0 0 36 0.6
Azithromycin 22 1 0 0 0 0 0 23 0.4
Aminoglycosides 54 2 0 1 1 0 0 58 0.9
Gentamycin 50 2 0 0 1 0 0 53 0.8
Neomycin 3 0 0 0 0 0 0 3 0.0
Tobramycin 1 0 0 1 0 0 0 2 0.0
Cephalosporins 35 0 0 3 0 0 1 39 0.6
Lincosamides 12 0 0 0 0 0 0 12 0.2
Clindamycin 12 0 0 0 0 0 0 12 0.2
Polypeptides 1 0 0 0 0 0 0 1 0.0
Polymixin B 1 0 0 0 0 0 0 1 0.0
Others

Chloramphenicol 3 0 0 0 0 0 0 3 0.0
lodophores/chlorhexidine 3 0 0 0 0 0 0 3 0.0
Total antimicrobial use per 6068 178 15 35 21 4 16 6337

species

% of Antimicrobial used 95.8 2.8 0.2 0.6 0.3 0.1 0.3 100

ns: not stated

Eyedrops

Eardrops 0.7% Topical/Powder

% 0.5%

ns
29.7%

Routes of drug administration

oM wns =V «SC = Oral =Eardrops = Eyedrops = Topical/Powder

Figure 2. Distribution of routes of antimicrobial drug administration in a small animal veterinary hospital in Accra, Ghana, from 2015 to 2021
IM: Intramuscular, ns: Not stated, IV: Intravenous, SC: Subcutaneous
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Table 9. Administration routes for antimicrobial groups in the treatment of pets in a small animal veterinary hospital in Accra, Ghana, from 2015 to 2021

Antimicrobial

IM 1\% SC Oral Topical Eye Ear ns
groups n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Penicillins 1887 (31.7) 211 (17.5) 129 (35.3) 102 (31.5) 26 (44.8) 9(14.8) 8(11.8) 199 (18.7)
Sulphonamides 1415 (23.8) 310 (25.7) 100 (27.4) 37 (114) 3(5.2) 2(3.3) 1(1.5) 205 (19.3)
Tetracycline 1316 (22.1) 91 (7.5) 66 (18.1) 78 (24.1) 22 (37.9) 4 (6.6) 3(44) 185 (17.4)
Nitroimidazoles 725 (12.2) 427 (35.3) 27 (74) 74 (22.8) 2(34) 0 1(1.5) 306 (28.8)
Fluoroquinolones 530 (8.9) 153 (12.7) 33(9.0) 24(74) 0 4 (6.6) 45 (66.2) 146 (13.7)
Aminoglycoside 11(0.2) 0 3(0.8) 0 1(1.7) 39 (63.9) 7(10.3) 12 (1.1)
Macrolides 39(0.7) 14 (1.2) 1(0.3) 7(2.2) 1(1.7) 0 0 2(0.2)
Cephalosporin 20(0.3) 2(0.2) 6 (1.6) 0 0 0 2(2.9) 4(0.4)
Lincosamides 3(0.1) 0 0 2(0.6) 0 0 0 4(0.4)
lIodophores 3(0.1) 0 0 0 3(5.2) 0 0 0
Chloramphenicol 0 0 0 0 0 3(4.9) 0 0
Polypeptides 0 0 0.0 0 0 0 1(1.5) 0
Total 5949 1208 365 324 58 61 68 1063

*Percentages add up within columns
IM: Intramuscular, ns: Not stated, IV: Intravenous, SC: Subcutaneous
Table 10. Proportions of antimicrobial groups by routes of administration in a small animal veterinary facility in Accra, Ghana, from 2015 to 2021
ROUTE
Antimicrobial groups M 1\% SC Oral Topical Eye Ear ns Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Penicillins 1887 (73.4)  211(82)  129(50) 102(40)  26(10) 9 (0.4) 8(0.3) 199(7.7)  2571(100)
Sulphonamides 1415 (68.3) 310 (15.0) 100 (4.8) 37 (1.8) 3(0.1) 2(01) 1(0) 205 (9.9) 2073 (100)
Tetracycline 1316 (74.6) 91 (5.2) 66 (3.7) 78 (4.4) 22 (1.2) 4(0.2) 3(0.2) 185 (10.5) 1765 (100)
Nitroimidazoles 725 (46.4) 427 (27.3) 27 (1.7) 74 (4.7) 2(0.1) 0 1(0.1) 306 (19.6) 1562 (100)
Fluoroquinolones 530 (56.7) 153 (16.4) 33(3.5) 24 (2.6) 0 4(0.4) 45 (4.8) 146 (15.6) 935 (100)
Aminoglycoside 11(15.1) 0 3(41) 0 1(14) 39 (534) 7 (9.6) 12 (16.4) 73 (100)
Macrolides 39 (60.9) 14 (21.9) 1(1.6) 7(10.9) 1(1.6) 0 0 2(3.1) 64 (100)
Cephalosporin 20 (58.8) 2(5.9) 6 (17.6) 0 0 0 2(5.9) 4(11.8) 34 (100)
Lincosamides 3(33.3) 0 0 2(22.2) 0 0 0 4 (44.4) 9 (100)
Iodophores 3(50) 0 0 0 3(50) 0 0 0 6(100)
Chloramphenicol 0 0 0 0 0 3(100) 0 0 3(100)
Polypeptides 0 0 0 0 0 0 1(100) 0 1(100)
*Percentages add up within rows
IM: Intramuscular, ns: Not stated, IV: Intravenous, SC: Subcutaneous
Table 11. Respondents' answers about antimicrobial use in a small animal veterinary facility in Accra, Ghana, from 2015 to 2021
. Yes No Maybe
Perceptions 0, %) 0, %) (0, %)
Aware of antimicrobial use protocols or policies in facility 1(5) 19 (95)
Used antimicrobial protocol in the facility 1(5) 19 (95)
Would use a prescription guidance protocol if available 18 (90) 0 2(10)
antimicrobial prescription was based on animals’ signs and own experience 20 (100) 0
gr;ig?]zrobial prescription was based on reference to guidance protocol to assist in decision- 9.(45) 11 (55)
Prescription guidance protocol for antimicrobial use in facility is necessary 18 (90) 0 2(10)
Concerned about antimicrobial misuse or abuse in facility 8 (40) 12 (60)
Veterinarian’s antimicrobial prescription decision was based on:
Animal’s clinical condition 20 (100) 0
Efficacy of available antimicrobials 20 (100) 0
Knowledge and experience with antimicrobials 20 (100) 0
Means/route of antimicrobial administration 19 (95) 1(5)
Owner’s ability to comply with directions given 18(90) 2(10)
Owner’s willingness to comply with directions given 15(75) 5(25)
Cost of antimicrobial susceptibility test, if available 14 (70) 6(30)

4. Discussion
4.1. Background information

Published reports focusing on knowledge of AMU in a
companion animal veterinary practice setting in Ghana are
scarce. Previous reports had been on AMU in livestock and
poultry with very little information on pets17.23-28,

The average number of antimicrobial prescriptions per
visit increased from 1.2 to 1.5 by 2021. There was
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generally an increased AMU in the facility from about 56%
in the initial period to about 75% in 2020, followed by a
decline to 59% in 2021 (Table 1). The difference in the
proportions of AMU in those years was significant (p <
0.05). In Nigeria, the overall proportion of cases treated
with antibiotics significantly increased, starting from 23%
in 2013 to a high of 52% in 20162°. Due to a high rate of
bacterial and viral diseases, AMU increased for surgical and
wound healing purposes in veterinary hospitals in
Nigeria>29-33 and some other countries!23436. A similar



Turkson PK/ Small Animal Advances. 2023; 2(2): 12-25.

situation was observed in the current study.
4.2. Patient visits

The veterinary facility provides access to clients for
consultation with their animals. Access to veterinary
services has a positive impact on animal health and welfare
as well as the mental and physical health and well-being of
owners?’. In the US, although 67% of dog owners and 41%
of cat owners used services from a clinic, hospital, or house
call in 2016, 27% of all pets were neither seen nor
examined in routine preventive care38. No information is
available in Ghana on the use of veterinary facilities by pet
owners, but the proportion not using services is likely to be
higher.

There was a significant decrease in the number of
patients visiting the facility once during the study period,
but the number of patients visiting twice a year increased
significantly. No significant differences were seen in the
numbers visiting three or four times a year. There was no
correlation between the type of species and the number of
visits.

4.3. Complaints of pet owners

A wide range of complaints were reported, reflecting
the diverse nature of the cases. Among these, a complex of
symptoms consisting of anorexia, diarrhea, vomiting, or a
combination of these symptoms, accounted for the highest
proportion (27%) of the recorded complaints. This finding
is consistent with a study conducted in the UK, where
inappetence/anorexia, vomiting, and diarrhea combined
contributed to 20% of the presenting problems in small
animal consultations between April 2011 and June 201239,
The most commonly presented species in the current study
were dogs, accounting for 95% of the cases, followed by
cats (4%) and goats (0.6%).

4.4. Prescription diversity and indicators

In the current study, the antimicrobial prescription
proportion was found to be approximately 61% on
average. This rate was higher than the 53% reported in a
municipal clinic at Kintampo, Ghana'?, but much higher
than the 6.5% reported for an emergency outpatient
population in the US40,

The prescription diversity value of 0.82 in this study
suggested a high level of various antimicrobials use in the
facility. This was, however, lower than the figures for dogs
(0.92 in 2017 and 0.93 in 2018) and for cats (0.89 in 2017
and 0.88 in 2018) in Germany?!. In Britain, dogs had the
highest antibiotic prescription diversity, followed by cats
and rabbits?2, There was no correlation between antibiotic
prescription diversity in dogs and cats and the frequency of
visits that resulted in an antibiotic prescription. In the UK,
25% of dogs and 21% of cats seen in veterinary practices
received at least one antimicrobial over 2 years (2012-
2014), and 42% of these animals were given repeated
dosages of antimicrobials*l. In this study, the proportions
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for the number of antimicrobials received by patients were
65% for 1 antimicrobial, 24% for 2 antimicrobials, and
10% for 3 antimicrobials. The correlation between the
number of antimicrobials given and the frequency of visits
(Pearson coefficient of -0.042) and between the number of
antimicrobials given and the type of species (Pearson
coefficient of -0.040) were significant but negative.

The common indicators for the prescription of
antibiotics in small animal and equine practices in
Minnesota and North Dakota in the US were skin
conditions (24.4%), otitis (22.2%), eye (9.4%),
gastrointestinal (8.3%), respiratory (8.3%) and urinary
tract (7.6%)%%, while those in a small animal veterinary
teaching hospital in Minnesota from November 2018 to
October 2019 were for skin, respiratory, gastrointestinal,
perioperative, aural and urinary conditions%3. In the
current study, the corresponding proportions in the
animals treated were skin conditions (22.4%), otitis
(1.8%), eye (1.6%), gastrointestinal (33.8%, including
parvovirus and helminthiasis), respiratory (1.8%), urinary
tract (1.1%), general infections (7.8%) and surgical cover
(4.0%). In Cameroon, antimicrobials were used in dogs
mostly for gastrointestinal disorders (31.9%) and skin
diseases (24.1%), with use in cats primarily for surgical
problems (29.8%), musculoskeletal diseases (20.4%), and
gastrointestinal tract diseases (1.6%)!2.

4.5. Characterization of antimicrobial drug prescriptions

Antimicrobials have been used in companion animals to
treat skin, wound, respiratory, and urinary tract infections
and reduce the frequency of sepsis and infections at
surgical sites#4. In the present study, antimicrobials were
used as a supportive treatment for anorexia (10.6%),
infections (7.8%), wounds and sores (6.6%), skin lesions
(6.5%), and parvovirus (6.3%). In 6.6% of the cases, the
condition for which antimicrobial was used was not stated,
raising concerns about judicious and appropriate use. In
Nigeria, antimicrobials were used to treat non-bacterial
pathogens, such as viral, helminth, and fungal pathogens,
by almost 60% of veterinarian and para-veterinarian
respondentsS. A similar situation was seen in the current
study, which suggested using supportive treatment in these
situations. Antimicrobials have commonly been used in the
clinical management of viral cases, in surgery to prevent
infections of surgical wounds, and in many other situations
as a treatment for possible secondary infections#546.

Among the factors influencing decisions on AMU by
veterinarians were training, published literature, written
guidelines, personal experience or anecdotal practices, and
the type of veterinary practice4’48, In Cameroon, the bases
for prescribing antimicrobials were clinical diagnosis
(symptom-based), ease of drug administration, owners’
purchasing power, and antibiogram!2. Antimicrobial
prescription is also influenced by drivers, such as the
owner’s compliance with treatment protocols, cost of
susceptibility tests, clinical conditions of animals, the
efficacy of antimicrobials, and means/routes of
administration*9-51, Efficacy was the main driver of
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prescription in this study, similar to what was reported in
Portugal’®. In the current study, respondents said the
prescription decisions of veterinarians were driven by the
efficacy of available antimicrobials (100%, n=20), the
animal’s clinical condition (100%), knowledge and
experience of the clinician with antimicrobial (100%),
means or route of antimicrobial administration (95%), and
owner’s ability to comply with directions given (90%).
About 70% of the respondents noted that the cost of
antimicrobial susceptibility tests would affect their
prescription decision.

In this study, efficacy was found to have the highest
score of 4.1, followed by availability on the market,
administration route, ease of acquisition, administration
frequency, and ease of administration, with the price
scoring the lowest at 3. The availability of antimicrobials is
largely influenced by market forces. It has been observed
that in a free-market environment, products with high
turnover are prioritized for marketing, often at the expense
of more effective options>2. Importers of veterinary drugs
may prioritize profitability over efficacy, resulting in
limited choices for veterinarians. One survey respondent in
this study commented on the limited range of antimicrobial
agents available on the market, which leads to the
inevitable overuse of the few available options. Access to
veterinary drugs in Sub-Saharan Africa faces various
barriers, including a fragmented market and weak
distribution infrastructure. Additionally, the involvement
of numerous private non-professional actors in the
veterinary drug supply chain further complicates the
situation33.

No guidelines were available for prescribing and using
antimicrobials in the facility, similar to other reports in
Ghana>4%5. One of the respondents in this study highlighted
the need for an antibiotic prescription guidance protocol to
promote the prudent and judicious use of antibiotics. It has
been observed that the national drug policy in Ghana lacks
sufficient provisions for controlling AMU in animal
health5455.

Similar to earlier reports!’, some of the gaps in the
documentation revealed in this study included failure to
record diagnosis, antibiotic dosage, and route of
administration, as noted in other developing countries%657,
Lack of adequate training in recording data on AMU in
animal health as specified by WOAH protocols may be a
contributing factor!0. The availability of regular and
comprehensive data on AMU in animal health could lead to
improvement in prescribing practices!’. There is a higher
likelihood that AMU in companion animals is more liberal
and not as strictly regulated as in farm animals, and also,
AMU is often driven by pet owners’ sentimental and
emotional attachment to their pets’ needs>s.

The lack of bacterial culture or sensitivity testing
facilities in certain clinics, as observed in Abia, Nigeria and
confirmed in this study, contributes to the prescription of
antimicrobials without proper diagnostic confirmation?3. A
similar situation was seen in this study. Respondents in the
study acknowledged this limitation, noting that
antimicrobial use was not based on culture and sensitivity
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tests. One respondent expressed the desire to conduct
antimicrobial susceptibility tests for all cases that required
antimicrobials, but the lack of resources and time
constraints made it challenging. Unfortunately, most of the
cases are presented at the end stage (where the patient is
almost dying). In such situations, they relied on their
experience and complete blood count results to initiate
treatment. Two factors come into play here, the ability of
the client to afford it and the availability of a facility to run
susceptibility tests. A respondent highlighted that the
ability to rapidly diagnose microbial pathogens and obtain
timely results for antimicrobial sensitivity testing would
greatly enhance the responsible use of antimicrobials.

In Cameroon, bacterial susceptibility test before the
antimicrobial prescription was not common?2. Clinicians
prescribed antimicrobials more often based on clinical
signs and history of the disease and gave antimicrobial
without prior confirmatory diagnosis and bacterial
susceptibility tests!2. In Belgium and Chile, only 12.7% and
15% of veterinarians did laboratory diagnostic tests before
prescribing antimicrobials, respectively>%60. The lack of
nearby laboratories for susceptibility tests was cited as a
key reason by respondents in this study for not performing
such tests. Furthermore, a respondent in this study
indicated that most animal patients were presented at the
end stage, almost dying, necessitating using one’s
experience to initiate treatment rather than waiting for
antimicrobial susceptibility test results. Among the reasons
given for not doing susceptibility tests before treatment in
Portugal was the use of the empirical approach, which did
not justify requesting a susceptibility test (41%).
Moreover, the urgency of the patient's condition requiring
urgent treatment (31%), clinical situations related to
specific systems or diseases, and the unavailability of
nearby laboratories to perform tests within a reasonable
timeframe were reported as other reasons!®. In Nsukka,
Nigeria, antimicrobials were used in 88% of cases without
a definitive diagnosis using an antibiotic sensitivity test
since bacterial culture and identification took a long time
and clinicians and owners of animals could not wait for
days before beginning treatment??. It has been said that
among the factors responsible for veterinarians not relying
on laboratory tests for diagnosis are the unavailability of
veterinary laboratories and the high costs of servicestl. In
Ethiopia, about 97%?15 and 98%°%2 of clinicians reportedly
used antibiotics before definitive diagnosis in veterinary
hospitals. The various reasons given above may explain the
similar findings in the present study. A recommendation
has been made for heightened awareness of health
professionals of the dangers inherent in the irrational use
of antimicrobials through the tendency to prescribe and
start AMU before a definitive diagnosis is made®s.

4.6. Antimicrobial groups and classes administered or
prescribed

In the US, aminopenicillins, nitroimidazoles, and
fluoroquinolones were the most frequently prescribed
antimicrobial classes#?. The study found the penicillin
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(34%), tetracyclines (26.4%), and sulphonamides (18.9%)
as the top three groups. Together with the nitroimidazoles,
these constituted about 90% of the antimicrobials used in
the present study. Tetracyclines were the most commonly
prescribed antibiotic class (99.6%) in a municipal
veterinary clinic at Kintampo in Ghana that commonly
treated dogs (71.9%) and other species!’. In Nigeria, the
antimicrobials used in dogs in Abia were amoxicillin
(45%), gentamox (gentamicin and amoxicillin combination;
20%), tylosin (15%), oxytetracycline (13%), and
vancomycin (7%) [13]. In Nsukka, Nigeria, where dogs
formed about 84% of species treated from 2013 to 2017,
the most frequently used antibiotics were penicillin-
streptomycin (36.5%), oxytetracycline (32%), gentamycin
(19.8%), sulphadimidine (5%), ceftriaxone (3.5%),
doxycycline (2.5%), amoxicillin-clavulanate combination
(1%), enrofloxacin (0.5%), amoxicillin (0.4%), neomycin
(0.4%) and tylosin (0.4)2°. The frequency ceftriaxone,
oxytetracycline, and sulphadimidine use rose significantly,
while that of the penicillin-streptomycin combination
decreased significantly??. In Cote d'lvoire, sulphonamides,
tetracyclines, and beta-lactams were the most used
families®*. Antibiotics used for the treatment of pets
formed a very small proportion (0.2%), with larger
proportions used in livestock (84.6%) and livestock and
pets (15.1%). In Cameroon, the most prescribed
antimicrobials were sulfamethoxypyridazine-trimethoprim
(31.2% in dogs; 28.6% in cats), benzylpenicillin-
streptomycin (19.0% in dogs; 21.9% in cats) and
marbofloxacin (18.3% in dogs; 16.1% in cats)!2
Furthermore, antimicrobials in the highly important
category were prescribed for 64.6% of dog and 77.9% of
cat treatments. In comparison, antimicrobials in the
critically important classes of antimicrobials were used for
349% of dogs and 22.1% of cat cases!?. In Minnesota,
common drug classes used in dogs were potentiated
penicillins  (28.7%), first-generation cephalosporins
(22.1%), and nitroimidazoles (14.7%), with cats receiving
potentiated penicillins (26.9%), fluoroquinolones (13.5%),
and penicillins (11.5%)43. The dominance of was not
different among penicillin-type, tetracyclines,
sulphonamides, and nitroimidazoles.

Tetracyclines have been classified among the highly
important antimicrobials in human medicine, requiring
strict monitoring of their use in animals®5. The finding of a
high frequency of their use in this and other studies in
Ghana should be of concern?7.66,

4.7. Routes and dosages of antimicrobial administered

In the current study, the most common route of
administration was parenteral/injection (IM, intravenous,
and subcutaneous, 82.7%), followed by oral (3.6%), and
topical (including eye and ears, 2.0%). In a study at
Kintampo, Ghana, injection (54.1%) was the most common
route, followed by dermal application (37.6%) and oral
(8.2%)17. The route of administration and antibiotic dosage
was not documented in 68.9% and 37.7% of cases,
respectively, in Kintampo!’. In the present study, these
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proportions were 29.7% and 8.1%, respectively. The
incompleteness findings in the documentation of diagnosis,
antimicrobial dosage, and route of administration were
similar to those reported in humans®” and animals7.56.57,
This could be attributed to the absence of or poor training
in structured systems of recording data on AMU in
veterinary medicine as per OIE protocols designed to
monitor factors influencing AMR patterns10.68,

4.8. Perception Survey results

The results from the perception study showed that all
respondents could be classified as empirical-oriented!®
because their antimicrobial prescription was based on
animals’ clinical signs and their own experience. However,
when asked if they referred to a guidance protocol to assist
in the prescription decision process, 55% provided a
negative response. Moreover, 95% said they were unaware
of any AMU protocol in the facility. There was no officially
available protocol in the facility, but one respondent
referred to a guidance protocol obtained from his/her
source for personal use. When asked if they would use a
protocol, 90% of the respondents replied in the affirmative,
while 10% said “Maybe”. In Portugal, 82% of respondents
said there was no guidance protocol for the prudent
prescription of antimicrobials in the workplace, and they
were unaware of any such protocol?®. In Cameroon, 7 out of
16 veterinarians said they owned prescription guidelines!2.
The factors that influenced antimicrobial prescription were
clinical signs for diagnosis (14/16), ease of administration
(8/16), clients’ purchasing power (6/16) and use of
antibiogram (4/16).

Empirical prescription is associated with the frequent
use of broad-spectrum antibiotics, such as amoxicillin-
clavulanate combinations and fluoroquinolones in the US 49
with the efficacy of the antimicrobial®®. Empirical
prescription was the most common method among
veterinarians in many countries without strict adherence
to rules governing AMU5%7071, A similar finding was evident
in the present study.

4.9. Other information

Alcantara et al.’® argued that knowing veterinarians'
attitudes and the drivers of antimicrobial prescription will
help develop antimicrobial training and stewardship
programs to address content and delivery issues targeted
at veterinarians. Antimicrobial stewardship refers to to a
range of coordinated strategies aimed at enhancing the
appropriate use of antibiotics and reducing the negative
consequences associated with their use, such as resistance,
toxicity, and costs by promoting the selection of optimal
antibiotic regimens, dose, duration, and route of
administration’2. The importance of antimicrobial
stewardship is based on its potential to optimize the use of
antimicrobials for the effective treatment of infections,
protection of patients from the harmful effects of improper
and unnecessary use of antimicrobials, and stem the
increase in AMR73.
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Self-medication was practiced by some clients in this
study who treated their animals and only went to the
hospital after treatment failure. For example, a client had
been given ciprofloxacin and levofloxacin at home for some
period before reporting to the hospital with the dogs. The
full extent of such practice is unknown but is likely to lead
to antimicrobial treatment failure with subsequent AMR.
All the antibiotics used in veterinary medicine for animals
are similar to or closely related to antimicrobials used in
human medicine or could induce -cross-resistance’s.
Existing guidelines emphasize the importance of using
antimicrobials based on accurate diagnosis. Antibiotics
should be selected with a narrow antibacterial spectrum
whenever possible and should possess good tissue
penetration capabilities. Furthermore, antimicrobials
should be used as a last resort. It is crucial to strictly
adhere to the recommended instructions provided on the
medication labels, avoiding underdosing or extending
dosing intervals unnecessarily. These guidelines aim to
optimize the effectiveness of antimicrobial therapy while
minimizing the risks associated with their use’475.
Objective data to guide small animal clinicians about the
prudent and rational use of antimicrobials is missing or
little, and it is challenging to apply the general policies set
out by national and international organizations for use in
clinical settings’¢. More research to generate data is
necessary.

A major limitation of this study was aggregating records
from September 2015 to December 2017. The records
during that period were based on pet names, making
sorting by years of attendance difficult. However, from
2018 the records were available as distinct entities on a
year-to-year basis. Another limitation was knowing the
exact diagnoses of medical conditions for which
antimicrobials were used since data was insufficient. To
minimize this, the complaints recorded in case files were
used, as well as diagnoses arrived at by clinicians, which in
most cases were not documented. The study also could not
evaluate whether the dosages were accurate because some
were given in different dimensions (ml per kg, mg per kg,
ml), making the conversions bothersome. In addition, the
weights of the animals were not always documented.

5. Conclusion

The study found that AMU in pets in a small animal
veterinary facility in Accra, Ghana increased significantly
from 2015 to 2021. Dogs were the major species treated in
the hospital over that period. The antimicrobial
prescription proportion was high (about 61%). There was
high prescription diversity. The most common indicator for
using antimicrobials was a complex of signs and symptoms
made up of anorexia, vomiting, and diarrhea. The
antimicrobial groups most used were the penicillin-type,
tetracyclines, sulphonamides, and nitroimidazole. The
intramuscular route was the most common. Most of the
veterinarians from the hospital interviewed were not
aware of any prescription guidance protocol in the
hospital.
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This study has presented information contributing to
one of the objectives of the Veterinary Services Directorate
to furnish baseline data on antimicrobial use in animals.
More studies on AMU in small animals in other
clinics/hospitals in Ghana would be useful to help in
controlling AMU in the country.
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